
B.6.1.1 Toxicokinetic and metabolism studies in rats that were not previously evaluated in the EU 

1st study ( 1995) 

Reference: 

IIA, 5.1.1/01 

Report: 

(1995) HR-001: Metabolism in the rat 

Data owner: Arysta Lifescience SAS Report No.: SNY 332/951256 

Date:1995-08-16, not published, ASB2012-11379 

Guidelines: 

Japanese MAFF, 59 NohSan, Notification No. 4200 (1985) 

OECD 417 

US-EPA FIFRA 85-1 

Deviations: 

None 

GLP: 

Yes 

Acceptability: 

See RMS comment 

Materials and methods 

Non-labelled test material: 

HR-001 

Identification: 

N-(phosphonomethyl)glycine (CAS No. 1071-83-6) 

Description: 

Solid 

Lot/Batch #: 

061221 

Purity: 

98.9 % 

Stability of test compound: 

Expiry date 1996-12-20 

Radiolabelled test material: 

[14C] - HR001 

Identification: 

[14C] - N-(phosphonomethyl)glycine (CAS No. 1071-83-6) 

Position of radiolabel: 

N-(phosphono[14C]methyl)glycine 

Lot/Batch #: 

Not reported 

Purity: 

> 98 % (TLC, followed by radioscanning) 

Specific activity: 

327.7 µCi/mg, 56 mCi/mmol 

Stability of test compound: 

Not reported 

Reference substances: 

Identification: 

Aminomethylphosphonic acid (AMPA) (CAS No. 1066- 51-9) 

Description: 
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Solid 

Lot/Batch #: 

09203L2 

Purity: 

99 % 

Stability of test compound: 

Not reported 

Radiolabelled reference substance: 

Identification: 

[14C] -Aminomethylphosphonic acid (14C-AMPA) 

Position of radiolabel: 

Amino[14C]methyl 

Lot/Batch #: 

No 

Purity: 

97.4 % 

Specific activity: 

2.0 GBq/mmol, 54 mCi/mmol 

Stability of test compound: 

Not reported 

Vehicle and/or positive control: 

Water, solubility was increased by addition of sodium hydrogen carbonate 

Test animals: 

Species: 

Rat 

Strain: 

Sprague-Dawley 

Source: 

Age: 

6-8 weeks (males), 7-9 weeks (females) 

Sex: 

Males and females 

Weight at dosing: 

approximately 200 g 

Acclimation period: 

At least 5 days 

Diet/Food: 

Standard Laboratory Diet LAD 1 (Special Diet Services, Witham, Essex, UK), ad libitum 

Water: 

Tap water, ad libitum 

Housing: 

During acclimatisation: 

Individual housing in suspended, wire bottom, stainless steel cages. 

After dosing: 

Excretion-balance experiments - individually in glass metabolism cages 

Blood/plasma kinetics - in stainless steel battery cages Tissue distribution ς in stainless steel battery 

cages 

Environmental conditions: 

Temperature: 21 ± 2 °C 
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Humidity: 40 - 60 % Air changes: not reported 12-hour light/dark cycle 

Study design and methods 

In life dates: not reported 

Animal assignment and treatment: Preliminary excretion studies 

In two independent experiments two rats (1 male, 1 female) received single oral doses of either 10 or 

600 mg/kg bw/day by gavage and were placed in glass metabolism cages immediately thereafter. 

Urine was collected at 0-6, 6-24, and every 24 h for 7 days in receivers cooled with solid CO2. Faeces 

were collected every 24 h for 7 days. Expired air was passed through traps containing an 

ethanolamine/2-ethoxyethanol mixture (1:3, v/v). These traps were changed every 24 h for 7 days 

after dosing. The interior of the cages were washed with water at sacrifice after 7 days. Samples 

were analysed immediately or were stored at -20 

°C until taken for analysis. 

Animal assignment and treatment: Excretion studies 

In two independent experiments 10 rats (5 male, 5 female) received single oral doses of either 10 or 

600 mg/kg bw/day by gavage and were placed in glass metabolism cages immediately thereafter. 

Urine and faeces were collected as described in the preliminary study. Blood was drawn by cardiac 

puncture (following light halothane anaesthesia) prior to sacrifice by cervical dislocation and plasma 

was obtained by centrifugation. The following tissues/organs were taken or sampled for radioactivity 

measurement: 

Adrenals, bone, bone marrow (femur), brain, eyes, fat (abdominal), gastrointestinal tract, heart, 

kidneys, liver, lungs, lymph nodes (mesenteric), muscle (skeletal), ovaries, pancreas, pituitary gland, 

plasma, skin, spleen, stomach, testes, thymus, thyroid with parathyroid, urinary bladder, uterus and 

residual carcass. The contents of the gastrointestinal tract and stomach were analysed separately. 

Animal assignment and treatment: Plasma concentrations 

In two independent experiments 18 rats (9 male, 9 female) received single oral doses of either 10 or 

600 mg/kg bw/day by gavage. The animals were divided into three groups of six (3 per sex) and blood 

samples (0.5 mL) were taken from the tail vein into heparinised tubes at the following times from 

each group. 

Group 1: prior to administration, 1, 4, 24 and 96 h 

Group 2: 0.25, 2, 6, 48 and 120 h 

Group 3: 0.5, 3, 12, 72 and 168 h 

Each group was sacrificed upon completion of the specified sampling schedule. 

Animal assignment and treatment: Quantitative tissue distribution 

In two independent experiments 12 rats (6 male, 6 female) received single oral doses of either 10 or 

600 mg/kg bw/day by gavage. The animals were divided into two groups of six (3 per sex) and 

sacrificed by cervical dislocation 6 and 18 h (low dose) or 3 and 9 h (high dose) after dosing, 

depending on the peak plasma concentrations and half the plasma concentration derived in the 

blood/plasma kinetics experiments. Data for 168 h (7 days) was provided by the excretion studies. 

Blood samples were taken by cardiac puncture (following light halothane anaesthesia) prior to 

sacrifice by cervical dislocation and plasma was obtained by centrifugation. The following 

tissues/organs were taken or sampled for radioactivity measurement: adrenals, bone, bone marrow 

(femur), brain, eyes, fat (abdominal), gastrointestinal tract, heart, kidneys, liver, lungs, lymph nodes 

(mesenteric), muscle (skeletal), ovaries, pancreas, pituitary gland, plasma, skin, spleen, stomach, 

testes, thymus, thyroid with parathyroid, urinary bladder, uterus and residual carcass. The contents 

of the gastrointestinal tract and stomach were analysed separately. 

Measurement of radioactivity 

Faeces were initially extracted by homogenisation with chloroform : 1N HCl (1:1, v/v) followed by 

further extracts with 1N HCl. After centrifugation radioactivity was measured in both extracts and 

residues. Samples of urine, plasma, solvent extracts contents of expired air traps, cage washings and 
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other liquid samples were mixed with Special Scintillator MI-31 (Packard Instrument Co. Ltd, Reading, 

UK) for measurement of radioactivity by liquid scintillation counting (LSC). Samples of faecal residues, 

gastro-intestinal tract, liver, spleen and whole blood were combusted, absorbed, mixed with 

scintillation cocktail and analyzed thereafter. Carcasses were digested for 48 h at 55 °C in a solution 

of 2M NaOH in 30 % Methanol containing Triton X-405 (10 % v/v). Tissue samples suitable for 

solubilisation were incubated at around 50 °C for 18-24 h with solubiliser and mixed with scintillation 

cocktail and analyzed thereafter. Radioactivity with less than twice background counts was 

considered to be below the limit of accurate quantification when performing LSC. 

Isolation of the major urinary and faecal metabolites 

Samples of urine and faecal extracts from male and female rats were pooled and analysed directly by 

TLC or HPLC. Radiolabelled metabolite products formed in the rat were identified by co-

chromatographic comparison using different systems with the reference compound aminomethyl 

phosphonic acid (AMPA) or 14C-AMPA. 

Thin layer chromatography (TLC) 

TLC was carried out on pre-layered Merck cellulose F plates (0.2 mm, BDH Chemicals Ltd., Poole, UK) 

using the following development systems: 

System 1: Ethanol : water : ammonium hydroxide : trichloroacetic acid : acetic acid (55 : 35: 5: 3.5 : 2, 

v/v/v/w/v)  

System 2: Ethanol : water : ammonium hydroxide : trichloroacetic acid : acetic acid (65 : 35: 2.5: 3.5 : 

2, v/v/v/w/v) 

System 5: Methanol : water : acetic acid (67 : 33 : 1, v/v/v) 

Radioactivity was detected with a Berthold Linear Analyser controlled by a computer system 

(Berthold Instruments (UK)) and proportions of radioactive components were measured by 

integrating the areas under the peaks on the radio chromatogram following subtraction of 

background levels. Alternatively, components were detected and quantified using a Fuji BAS 2000 

Bioimage Analyser. The produced images of radioactive TLC plates were processed to generate 

quantitative data. 

High performance liquid chromatography (HPLC) 

Two HPLC methods were used. HPLC system 1 (gradient elution method; column: Sperisorp SAX HPLC 

column (Hichrom, UK) and guard column, eluent A: water, eluent B: 0.75 M KH2PO4, pH 3.35) and 

HPLC system 2 (isocratic method; column: glyphosate analytical column (BioRad, USA), eluent: 0.005 

M KH2PO4 + 4 % methanol v/v, pH 2.1) were both linked to an UV- and a radio-detector. A Compaq 

Prolinea computer with Labchrom software was used to collect and process data from the UV and 

radio detectors. Samples were co- injected with a mixture of the reference standards. Fractions were 

collected and radio assayed by LSC. 

Results and discussion 

Excretion and retention of radioactivity 

A preliminary study on two rats per dose (male/female) indicated that more than 90 % of the 

administered radioactivity was excreted within 7 days by both the low and the high dose 

group after a single application of the test substance. Almost no radioactivity could be detected in 

expired air (about 0.15 %). 

The main study with 10 rats per dose confirmed the initial observation (see Table B.6.1-1). During the 

7 days observation period 23 % and 19 % (male/female) were excreted in the urine of the low dose 

group. Slightly higher percentages, 30 % and 29 % (male/female), of total administered radioactivity 

were detected in urine of the high dose group. The main portion of the radioactivity was detected at 

both dose levels within the first 48 h in males and females (21 % and 18 %, 10 mg/kg bw; 28 % and 27 

%, 600 mg/kg bw). In both dose groups about 75 % of the administered radioactivity could be 

detected in the faeces of males and females within 7 days (75 % and 84 %, 10 mg/kg bw; 75 % and 74 

%, 600 mg/kg bw). Again most of the radioactivity was detected within 48 h after dosing (72 % and 
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82 %, 10 mg/kg bw; 72 % and 69 %, 600 mg/kg bw). About 0.3 % of the radioactivity remained in the 

carcasses of the sacrificed animals after 7 days. Thus, in male and female rats almost all the 

administered radioactivity was excreted via in the urine and faeces within 7 days (97 % and 104 %, 10 

mg/kg bw; 105 % and 104 %, 600 mg/kg bw). 

Table B.6.1-1: Excretion balance (in mean % of applied dose) up to 168 h post dosing 

Balance/Excretion 

10 mg/kg bw 

600 mg/kg bw 

Males 

Females 

Males 

Females 

Urine 0-6 

2.63 

3.25 

11.55 

9.08 

Urine 6-24 

15.85 

12.69 

13.85 

13.36 

Urine 24-48 

2.82 

2.41 

2.33 

4.40 

Urine 48-72 

0.54 

0.44 

0.59 

1.07 

Urine 72-96 

0.24 

0.19 

0.30 

0.40 

Urine 96-120 

0.15 

0.13 

0.21 

0.24 

Urine 120-144 

0.09 

0.07 

0.17 

0.17 

Urine 144-168 

0.07 
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0.05 

0.13 

0.18 

Cage wash 

0.12 

0.14 

1.13 

0.60 

Subtotal 

urine + cage wash 

22.51 

19.37 

30.26 

29.50 

Faeces 0-24 

60.28 

74.59 

58.94 

46.28 

Faeces 24-48 

11.72 

7.56 

13.41 

22.87 

Faeces 48-72 

1.18 

1.34 

1.36 

3.83 

Faeces 72-96 

0.29 

0.36 

0.35 

0.47 

Faeces 96-120 

0.17 

0.27 

0.36 

0.23 

Faeces 120-144 

0.35 

0.08 

0.08 

0.12 

Faeces 144-168 

0.64 

0.10 

0.15 

0.35 
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Subtotal faeces 

74.63 

84.30 

74.65 

74.15 

Carcass 

0.33 

0.27 

0.31 

0.39 

Total 

97.47 

103.94 

105.22 

104.04 

Concentration of radioactivity in the plasma 

After a single oral dose of 10 mg/kg bw 14C HR-001 to rats peak mean concentrations of radioactivity 

in plasma occurred at 6 and 2 h in males (0.22 µg equiv./mL) and females (0.28 µg equiv./mL), 

respectively. The absorption rate constants were 0.2963 h-1 in males and 0.4239 h-1 in females. 

Concentrations declined with an approximate half-life of 8.3 h in males and 7.8 h in females. The area 

under the concentration versus time curve (AUCt) was 3.2 and 

3.7 µg equiv./mL *h in males and females, respectively (see Table B.6.1-2). 

After a single oral dose of 600 mg/kg bw 14C HR-001 to rats peak mean concentrations of 

radioactivity in plasma occurred at 3 h in males (26 µg equiv./mL) and females (29 µg 

equiv./mL), respectively (see Table B.6.1-3). The absorption rate constants were with 0.2845 h-1 in 

males and 0.4477 h-1 in females comparable with the low dose group, thus absorption did not 

increase with dose. Concentrations declined with an approximate half-life of 5.9 h in males. The 

terminal half life could not be calculated for females of the high dose group due to rapid clearance 

from plasma. The area under the concentration versus time curve (AUCt) was calculated at 400 and 

355 µg equiv./mL*h in males and females, respectively. These values were around 120 fold higher 

than the AUCt obtained in the low dose group. 

Table B.6.1-2: Kinetic parameters in plasma after single oral doses of 10 or 600 mg/kg bw 

10 mg/kg bw 

600 mg/kg bw 

Males 

Females 

Males 

Females 

Cmax (µg equiv./mL) 

0.2219 

0.2789 

25.97 

28.84 

Tmax (h) 

6.00 

2.00 

3.00 

3.00 

AUCt (µg equiv./mL*h) 
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3.20 

3.70 

399.90 

355.30 

AUC (µg equiv./mL*h) 

3.80 

4.20 

419.00 

*  

Terminal rate constant (h-1) 

0.0840 

0.0887 

0.1174 

*  

Terminal half life (h) 

8.30 

7.80 

5.90 

*  

Absorption rate constant (h-1) 

0.2963 

0.4239 

0.2845 

0.4477 

* could not be calculated 

Measurements in whole blood in general lead to the same result. Distribution of radioactivity in 

tissue 

Radioactivity concentrations in tissues were very low at all times (see Table B.6.1-3 and 

Table B.6.1-4). There was no indication of accumulation of radioactivity in any tissue. Only the 

gastrointestinal tract (GIT) the stomach, muscles and the kidneys, the organs of excretion contained 

higher concentrations of radioactivity than the plasma. High levels of radioactivity were detected in 

the content of stomach and GIT. At 7 days p.a. the radioactivity in most tissues had decreased to 

around the limit of detection. Highest remaining concentrations were detected in carcass (<0.4 %). 

Table B.6.1-3: Radioactivity in tissues after single oral dose of 10 mg/kg bw (in mean 

% of applied dose, except bone and skin expressed as % of applied dose/g) 

Tissue 

Males 

Females 

6 h (n=3) 

18 h (n=3) 

168 h (n=5) 

6 h (n=3) 

18 h (n=3) 

168 h (n=5) 

Adrenal glands 

<0.01 

<0.01 

<0.01 

<0.01 
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<0.01 
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Stomach 

3.47 
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Stomach contents 
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0.01 

22.90 

6.96 
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0.01 
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Thyroid 
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Urinary bladder 

0.01 
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Uterus 
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- 

0.01 

<0.01 

<0.01 

Whole blood 

0.20 

0.04 

<0.03 

0.15 

0.05 

<0.03 

Table B.6.1-4: Radioactivity in tissues after single oral dose of 600 mg/kg bw (in mean % of applied 

dose, except bone and skin expressed as mean % of applied dose/g) 

Tissue 

Males 

Females 

3 h (n=3) 

9 h (n=3) 

168 h (n=5) 

3 h (n=3) 

9 h (n=3) 

168 h (n=5) 

Adrenal glands 

<0.01 

<0.01 

<0.01 

<0.01 

<0.01 

<0.01 

Bone 

0.09 

0.10 

0.02 

0.09 

0.05 

0.02 

Bone marrow 

0.01 

0.01 

<0.01 

0.01 

0.01 

<0.01 

Brain 

<0.01 

<0.01 

<0.01 

<0.01 

<0.01 
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Urinary bladder 

0.01 
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Uterus 

- 

- 

- 

0.01 

<0.01 

<0.01 

Whole blood 

0.28 

0.08 

0.01 

0.30 

0.05 

<0.01 

Proportion of radioactive components in urine 

Major urinary (18 - 27 %) and faecal (65 - 78 %) component was the parent compound. One further 

minor component was also observed in urine (0.1 ς 0.3 %) and identified as aminome- thyl 

phosphonic acid by TLC and HPLC co-chromatography. In faeces two further minor components were 

detected (1-2 %, low dose; 0.3-0.6 %, high dose). One of them could be identified as aminomethyl 

phosphonic acid by TLC and HPLC co-chromatography. 

Conclusion by the Notifiers 

After oral administration of glyphosate (HR-001) at least about 25 % are absorbed. Absorption was 

similar in both sexes. About 75 % and 25 % of the parent compound are excreted via faeces and 

urine, respectively. There was no indication for accumulation of glyphosate. 

Reference: IIA, 5.1.1/02 

Report: . (1996) [14C]-Glyphosate: 

Absorption, distribution, metabolism and excretion following oral administration to the rat 

Data owner: Nufarm Report No.: 1413/2-1011 

Date:1996-10-23, not published, ASB2012-11380 Guidelines: Japanese MAFF, 59 NohSan, 

Notification No. 4200 (1995) Deviations: None 

GLP: Yes 

Acceptability: See RMS comment 

Materials and methods 
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Non-labelled test material: 

Identification: 

Glyphosate 

Description: 

Not reported 

Lot/Batch #: 

08808TG and H95D161A 

Purity: 

96 % and 95.3 %, respectively 

Stability of test compound: 

Not reported 

Radiolabelled test material: 

Identification: 

[14C] ς glyphosate 

Position of radiolabel: 

N-(phosphono[14C]methyl)glycine 

Description: 

Not reported 

Lot/Batch #: 

24, lot 3 and 25, lot 4-7 

Purity: 

> 99 % (HPLC and TLC) 

Specific activity: 

310 µCi/mg, 53 mCi/mmol 

Stability of test compound: 

Stable over 24 h under the conditions of the study 

Reference substance: 

Identification: 

Aminomethylphosphonic acid (AMPA) (CAS No. 1066- 51-9) 

Description: 

Not reported 

Lot/Batch #: 

50526010 

Purity: 

Not reported 

Stability of test compound: 

Not reported 

Vehicle: 

Deionised water 

Test animals: 

Species: 

Rat 

Strain: 

Sprague-Dawley (Crl:CD BR) 

Source: 

Age: 

6-10 weeks 

Sex: 

Males and females 
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Weight at dosing: 

179 - 280 g (males) and 167 - 205 g (females) 

Acclimation period: 

Approximately 1 week 

Diet/Food: 

SQC Rat and Mouse Maintenance Diet No. 1, Expanded (Special Diet Services, Stepfield, Witham, 

Essex, UK), ad libitum 

Diet was removed the evening before and returned 4 h after administration. 

Water: 

Tap water, ad libitum 

Housing: 

During acclimatisation: 

Groups of 5 per cage, in wire floor polypropylene cages suspended over polypropylene dirt trays 

containing wood saw dust 

After dosing: 

Excretion-balance experiments - individually in glass metabolism cages 

Blood/plasma kinetics - in wire floor cages Tissue distribution ς in wire floor cages 

Environmental conditions: 

Temperature: 21 ± 2 °C (24 and 26 °C on two consecutive days) This deviation did not affect the study 

outcome Humidity: 40 - 70 % 

Air changes: not reported 12-hour light/dark cycle 

Study design and methods 

In life dates: not reported 

Animal assignment and treatment: Preliminary excretion study 

Four fasted rats (2 males, 2 females) received single oral doses of 100 mg/kg bw/day by gavage and 

were placed in glass metabolism cages immediately thereafter. Urine was collected at 0-12, 12-24, 

and every 24 h for 7 days in receivers cooled with solid CO2. Faeces were collected every 24 h for 7 

days. Expired air was passed through duplicate traps containing an ethanolamine/2-ethoxyethanol 

mixture (1:3, v/v). These traps were changed after 12, 24, 48 and 72 h after dosing. The interiors of 

the cages were rinsed with water after each collection time. At the end of the collection period cages 

were rinsed with water and methanol. Samples were analysed accordingly. 

Animal assignment and treatment: Excretion studies 

In two independent experiments 10 fasted rats (5 males, 5 females) received single oral doses of 

either 1 or 100 mg/kg bw/day by gavage and were placed in glass metabolism cages immediately 

thereafter. Urine and faeces were collected as described in the preliminary study. 

Animal assignment and treatment: Plasma concentrations 

In two independent experiments 10 fasted rats (5 males, 5 females) received single oral doses of 

either 1 or 100 mg/kg bw/day by gavage. Blood samples (0.1 mL) were taken from the tail vein into 

heparinised tubes at the following times from each animal: 

Prior to administration, and 0.25, 0.5, 1, 1.5, 2, 4, 6, 8, 12, 24, 36, 48 and 72 h after administration. 

Blood was centrifuges to separate plasma and radioactivity was determined in plasma. 

Animal assignment and treatment: Quantitative tissue distribution 

In two independent experiments 24 fasted rats (12 male, 12 female) received single oral doses of 

either 1 or 100 mg/kg bw/day by gavage. The animals were divided into four groups of six (3 per sex) 

and sacrificed 4, 12, 24 and 72 (low dose) or 4, 6, 24 and 72 h (high dose) after dosing. Animals were 

exsanguinated under halothane anaesthesia. Following tissues/organs were taken or sampled for 

radioactivity measurements: 

Adrenals, bone, brain, fat (abdominal), gastrointestinal tract, heart, kidneys, liver, lungs, muscle 

(quadriceps), gonads, plasma, skin, spleen, and residual carcass 
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The contents of the gastrointestinal tract was analysed separately. 

Animal assignment and treatment: Biliary excretion study 

16 rats were cannulated (8 males, 8 females), of which 14 received single oral doses of 1 mg/kg 

bw/day by gavage. Following incision animals were placed in metabolism cages and allowed to 

recover for 24 h. Fully recovered animals were dosed after they were fasted overnight, and bile, 

urine and faeces were taken from the animals at the following times: 

Bile: prior to administration, 0 - 1, 1 - 4, 4 - 6, 6 - 12, 12 - 24 and 24 - 48 h p.a. Urine, faeces: 0 - 24 

and 24 - 48 h p.a. in vessels cooled with solid CO2. 

The interiors of the cages were rinsed with water after each collection time. At the end of the 

collection period cages were rinsed with water and methanol. Samples were analysed accordingly. 

Measurement of radioactivity 

Pooled faecal samples were extracted with water prior to solid phase extraction. Urine samples were 

diluted with water prior to solid phase extraction. Solid phase extraction was performed using 

columns, conditioned with methanol and de-ionised water. The samples were loaded onto the 

cartridge washed with de-ionised water, methanol and again water. Radioactivity was eluted using 

formic acid (5 % v/v). The eluate was freeze dried and reconstituted in water prior to HPLC analysis 

and where appropriate LC - MS (samples of 100 mg/kg dose group). 

A suitable volume of solubilising agent was added to tissue samples. After an appropriate incubation 

time, liquid scintillant was added and samples were subjected to liquid scintillation counting (LSC). 

Samples of faecal residues, cage debris homogenates, blood and bone were combusted, absorbed, 

mixed with scintillation cocktail and analysed by LSC thereafter. Combustion and trapping efficiencies 

were found to be in excess of 96 % and all reported data are, therefore, uncorrected. Radioassays 

were performed in duplicats. 

Isolation of the major urinary and faecal metabolites 

Samples of urine and faecal extracts from male and female rats of the excretion studies were pooled 

and analysed directly by HPLC. Representative samples were then submitted for analysis by mass 

spectrometry. The samples were analysed for the presence of glyphosate and the potential 

metabolite aminomethyl phosphonic acid (AMPA). Following samples were pooled and analysed for 

each dose group and sex: 

Excretion study: Urine 12 - 24 h, Faeces 24 - 48 h 

Biliary excretion study: Urine 24 - 48 h, Faeces 24 - 48 h 

High performance liquid chromatography (HPLC) 

The gradient elution method was used for sample analysis (column: Sperisorp SAX 250 x 4.6 mm id, 

eluent A: water, eluent B: 0.75 M KH2PO4, pH 3.35). The system was linked to a radio-detector. 

Following HPLC analysis, representative samples were submitted for analysis by mass spectroscopy 

(samples of 100 mg/kg bw dose group). 

Liquid chromatography - Mass Spectrometry (LC - MS) 

A VG Quattro triple quadrupole mass spectrometer with electrospray LCMS interface connected to a 

Jasco ternary gradient HPLC system and a Lablogic A-Ram radio detector were used. 

Mode: positive ion electrospray Scan range: m/z 50 ς 250 

Mobile phases: water or 1 M formic acid 

Glyphosate was detected using Multiple Reaction Monitoring (MRM) of m/z 170 / 88. AMPA was 

detected using Selected Ion Recording (SIR) of m/z 112. 

Results and discussion 

Excretion and retention of radioactivity 

In a preliminary study with a single dose of 100 mg/kg bw (two rats/sex) the mean total recovery of 

radioactivity within 7 days was 100.3 % (male) and 95.15 % (female). No relevant radioactivity could 

be detected in expired air or carcass. 

The initial observation was confirmed in the main study with 10 rats per dose (see Table B.6.1-5). 
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Mean total recovery of radioactivity in rats receiving a single dose of 1 mg/kg bw was 

98.31 % in males and 98.81 % in females. Elimination of radioactivity was almost complete within the 

first 48 h after dosing. The major route of elimination after oral dosing was faeces with 72.62 % and 

62.39 % recovered in males and females, respectively, with most of the radioactivity being excreted 

within the first 24 h after dosing, suggesting this proportion of the dose was not systemically 

absorbed. During the 7 days observation period 24.92 % (male) and 34.86% (female) of radioactivity 

were recovered in the urine, representing the systemically absorbed dose. 

After administration of 100 mg/kg bw to rats mean total recovery of radioactivity was 

96.31 % in males and 98.50 % in females. Elimination of radioactivity in the urine (including cage 

wash 53.27 % in males and 55.04 % in females) was quantitatively more significant compared to the 

low dose group. Faecal elimination accounted for 41.23 % in males and 

42.37 % in females. Again most of the radioactivity was recovered within the first 48 h after dosing. 

Table B.6.1-5: Excretion balance (in mean % of applied dose) up to 168 h post dosing 

Balance/Excretion 

1 mg/kg bw 

100 mg/kg bw 

Males 

Females 

Males 

Females 

Urine 0-12 

9.52 

15.47 

31.30 

34.93 

Urine 12-24 

6.14 

7.59 

4.68 

4.46 

Urine 24-48 

2.10 

3.03 

2.40 

2.32 

Urine 48-72 

0.35 

0.56 

0.46 

0.71 

Urine 72-96 

0.15 

0.20 

0.27 

0.33 

Urine 96-120 

0.09 

0.14 

0.14 
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0.06 

0.04 

Faeces 144-168 

0.71 

0.02 

0.03 

0.01 

Subtotal faeces 

72.62 

62.39 

41.23 

42.37 

Cage debris 

0.03 

0.58 

0.98 

0.10 

Balance/Excretion 

1 mg/kg bw 

100 mg/kg bw 

Males 

Females 

Males 

Females 

Carcass 

0.75 

0.98 

0.84 

0.98 

Total 

98.31 

98.81 

96.31 

98.50 

Biliary excretion of radioactivity 

Biliary excretion was determined in biliary cannulated rats receiving 1 mg/ kg bw. Within 48 h 94.63 

% and 95.99 % of radioactivity were recovered in males and females, respectively. Major route of 

elimination was faeces. Negligible amounts of radioactivity were detected in the bile (see Table 

B.6.1-6) providing strong evidence that low doses of systemic glyphosate are eliminated almost 

exclusively in the urine. 

Table B.6.1-6: Excretion balance (in mean % of applied dose) at 48 h post dosing in biliary excretion 

study 

1 mg/kg bw 

Males 

Females 

Urine 

27.45 

24.21 

Faeces 
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55.33 

60.97 

Bile 

0.031 

0.076 

Cage wash 

6.571 

6.769 

Cage debris 

0.262 

0.146 

Carcass 

4.989 

3.817 

Total 

94.63 

95.99 

Concentration of radioactivity in the plasma 

Following a single oral dose of 1 mg/kg bw of the test substance, low levels of radioactivity were 

detected in plasma (see Table B.6.1-7). Concentrations of radioactivity declined rapidly such that the 

levels of radioactivity were below the detection limit in most animals by 24 h. The mean terminal 

elimination half-lives were 10.86 h and 8.07 h with corresponding AUC of 

0.319 and 0.340 µg equiv./mL*h in males and females respectively. As the elimination half- lives 

could not be calculated for several animals of the high dose group mean AUC0-24 (0.257 and 0.338 

µg equiv./mL*h in males and females) were calculated to compare the results of both groups. 

Following a single oral dose of 100 mg/kg bw of the test substance mean maximal plasma 

concentration of 8.91 (male) and 7.63 µg equiv./mL (female) were observed 2-4 h post-dose in males 

and 4 h post dose in females (see Table B.6.1-7). Mean AUC0-24 were 58.2 and 50.7 

µg equiv./mL*h in males and females, respectively. Levels of radioactivity were below the detection 

limit in males by 48 and in females by 72 h. 

Table B.6.1-7: Kinetic parameters in plasma after single oral dose of 1 or 100 mg/kg bw (n = 5) 

1 mg/kg bw 

100 mg/kg bw 

Males 

Females 

Males 

Females 

Cmax (µg equiv./mL) 

0.016 

0.037 

8.909 

7.634 

Tmax (h) 

3.900 

8.000 

3.600 

4.000 

AUC0-24 (µg equiv./mL*h) 

0.257 
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0.338 

58.200 

50.700 

AUC (µg equiv./mL*h) 

0.319 

0.340 

*  

*  

Terminal half life (h) 

10.860 

8.065 

*  

*  

* could not be calculated 

Distribution of radioactivity in tissue 

After administration of 1 mg/kg bw radioactivity concentrations were detected in all tissues by 4 h 

post-dose (see Table B.6.1-8 and Table B.6.1-9). Apart from the gastrointestinal tract (and content) 

and carcass, the kidney was the only tissue with a notable content of radioactivity throughout the 

observation period. By 72 h, post-dose concentrations had decreased or plateaued to less than 2 % 

of the administered dose in all tissues of either sex, with carcass containing most of the remaining 

radioactivity. After administration of 100 mg/kg bw all tissues were exposed to radiolabelled material 

by 4 h post-dose (see Table B.6.1-10 and Table B.6.1-11). Again, only gastrointestinal tract, carcass 

and kidney contained significant amounts of radioactivity. By 72 h post-dose concentrations had 

decreased or plateaued to less than 2 % of the administered dose in all tissues of either sex, with 

carcass containing most of the remaining radioactivity. 

Table B.6.1-8: Radioactivity in tissues after single oral dose of 1 mg/kg bw (in mean 

µg equiv./g) 

Tissue 

Males 

Females 

4 h 

12 h 

24 h 

72 h 

4 h 

12 h 

24 h 

72 h 

Adrenals 

0.014 

0.024 

0.020 

0.009 

0.023 

0.031 

0.022 

0.009 

Blood 

0.010 
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0.005 

Testes 

0.004 
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- 

- 

- 
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Table B.6.1-9: Radioactivity in tissues after single oral dose of 1 mg/kg bw (in mean 

% of applied dose) 

Tissue 

Males 

Females 
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Testes 

0.004 

0.002 

0.002 

0.001 

- 

- 

- 

- 

Table B.6.1-10: Radioactivity in tissues after single oral dose of 100 mg/kg bw (in mean µg equiv./g) 

Tissue 

Males 

Females 

4 h 

6 h 

24 h 

72 h 

4 h 

6 h 

24 h 

72 h 

Adrenals 

2.936 

5.610 

1.856 

0.338 

8.161 

7.244 

1.522 

0.504 

Blood 

4.545 

4.900 

0.016 

ND 

5.719 

1.923 

0.218 

ND 

Bone 

24.660 

31.360 

18.600 

11.140 

35.450 

24.420 

17.010 

10.420 

Brain 
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132.200 

55.770 

10.800 

1.191 

Liver 

2.942 

4.970 

1.831 

1.165 

5.105 

5.564 

1.552 

0.981 

Lung 

3.495 

4.206 

1.069 

0.423 

6.476 

4.623 

0.999 

0.443 

Muscle 

0.827 

0.887 

0.168 

0.026 

1.698 

1.141 

0.213 

0.051 

Ovaries 

- 

- 

- 

- 

7.532 

5.407 

1.260 

0.438 

Plasma 

6.479 

5.406 

0.359 

ND 

10.830 

3.033 

0.403 

ND 
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Skin 

2.884 

3.520 

1.293 

0.313 

6.106 

22.480 

1.543 

0.435 

Spleen 

1.277 

2.678 

0.974 

0.479 

2.337 

1.237 

0.937 

0.395 

Testes 

0.949 

0.942 

0.203 

0.104 

- 

- 

- 

- 

ND not detected 

Table B.6.1-11: Radioactivity in tissues after single oral dose of 100 mg/kg bw (in mean % of applied 

dose) 

Tissue 

Males 

Females 

4 h 

6 h 

24 h 

72 h 

4 h 

6 h 

24 h 

72 h 

Adrenals 

0.001 

0.001 

<0.001 

<0.001 

0.002 

0.001 

<0.001 
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Metabolite profiling 

After analysis of the pooled samples by HPLC a comparison of chromatograms indicated that the 

metabolism of the compound was not influenced by the sex or dose level. The peak with the majority 

of radioactivity could be allocated to [14C]-glyphosate standard. A peak with 

<1 % of the total radioactivity was thought to correspond to AMPA. The presence of glyphosate could 

be confirmed by mass spectroscopy, whereas the presence of AMPA could not be verified due to 

technical problems. 
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Conclusion by the Notifiers 

After oral administration of glyphosate absorption, distribution, metabolism and excretion were 

independent of dose level and sex. Absorption was limited and distribution was rapid and extensive. 

Metabolism was negligible. Elimination was essentially complete within 48 h, with the majority of 

radioactivity recovered in faeces, likely being the unabsorbed dose. The 

remaining radioactivity was excreted with the urine. There was no indication for accumulation of 

glyphosate. 

The following studies ( 1996 (TOX2000-1977, TOX2000-1978, TOX2000-1979, 

TOX2000-1980), 1996 (TOX2000-1981)) have been performed to adress certain aspects of 

toxicokinetics and metabolism of glyphosate. Taken together, they allow comprehensive evaluation. 

3d study ( 1996) 

Reference: IIA, 5.1.1/03 

Report: (1996) Glyphosate acid: Excretion and tissue retention of a single oral dose (10 mg/kg) in the 

rat 

Data owner: Syngenta Report No.: /4940 

Date:1996-04-26, not published, TOX2000-1977 

Guidelines: MAFF (Japan) Metabolism Study (1985), OECD 417 (1984), US- EPA FIFRA 85-1, EEC B.36 

(1987) 

Deviations: None 

GLP: Yes 

Acceptability: See RMS comment. 

Materials and methods 

Non-labelled test material: 

Glyphosate acid 

Identification: 

N-phosphonomethyl glycine 

Description: 

White solid 

Lot/Batch #: 

Y04707/045 

Purity: 

99.2 % 

Stability of test compound: 

Stable throughout the experiment 

Radiolabelled test material: 

Identification: 

[14C]ςglyphosate acid 

Position of radiolabel: 

N-(phosphono[14C]methyl)glycine 

Lot/Batch #: 

Y04707/047 

Purity: 

> 98 % 

Specific activity: 

1.580 GBq/mMol 

Stability of test compound: 

Stable throughout the experiment 

Vehicle and/or positive control: 

Deionised water 
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Test animals: 

Species: 

Rat 

Strain: 

Alpk:APfSD 

Source: 

Age: 

Not reported 

Sex: 

Male/female 

Weight at dosing: 

195 - 235 g 

Acclimation period: 

At least 5 days 

Diet/Food: 

PCD rat diet (SDS Ltd. Stepfield, Witham, Essex, UK), ad libitum 

Water: 

Tap water, ad libitum 

Housing: 

During acclimatisation: 

Groups of the same sex, in stock rat cages, 24 h prior to dosing transfer individually into metabolism 

cages After dosing: 

Excretion-balance experiments - individually in metabolism cages 

Environmental conditions: 

Temperature: 21 ± 2 °C 

Humidity: 55 ± 15 % Air changes: 12/hour 12-hour light/dark cycle 

Study design and methods 

In life dates: not reported 

Animal assignment and treatment:(Excretion study and quantitative tissue distribution) 

Ten rats (5 male, 5 female) received a single oral dose of 10 mg [14C]-glyphosate acid/kg bw/day (10 

mL/kg, 0.6 MBq/kg of dosing solution) by gavage and were placed back in glass metabolism cages 

immediately thereafter. Urine was collected at 6, 12, 24, 36, 48 and 72 h after dosing in receivers 

cooled with solid CO2. Faeces were collected at 12, 24, 36, 48 and 72 h. The interior of the cages 

were washed with water after each collection time. At the end of the study cages were washed with 

ethanol/water 1:1 (v/v). Samples were stored at -20 °C until taken for analysis. 

Animals were exsanguinated by cardiac puncture under halothane anaesthesia. Two blood samples 

were collected in heparinised vials. One was centrifuged to separate plasma. Following 

tissues/organs were taken or sampled for radioactivity measurements: bone (femur), brain, fat 

(abdominal), gastrointestinal tract and its contents, heart, kidneys, liver, lungs, muscle (femoral), 

gonads, spleen, salivary glands, residual carcass. 

Measurement of radioactivity 

Samples of urine, cage wash and plasma were taken, without further processing, for liquid 

scintillation counting (LSC). Faecal samples were ground with an approximately equal weight of 

anhydrous magnesium sulphate until homogeneous. Samples were analysed by sample oxidation 

followed by LSC. Bone (cut into pieces) and whole blood were analysed by sample oxidation followed 

by LSC. Liver, fat, residual carcass and gastrointestinal tract (GIT) plus contents were homogenised. 

Liver, fat and residual carcass were than solubilised in Soluene- 350® whereas GIT plus contents were 

oxidised. All other tissues were solubilised without prior homogenisation. 

Sample oxidation 
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Samples were oxidised in a Packard Tricarb sample oxidiser. The [14C]-carbon dioxide generated was 

absorbed into Carbo-sorb E® and mixed with Permafluor E+® scintillant prior to analysis by LSC. 

Liquid scintillation counting (LSC) 

Samples and dilutions of the dosing preparation were mixed with Optiphase Hi-Safe 3® and counted 

for [14C]-radioactivity to a 1% standard deviation of the count or for a maximum of 10 min, 

whichever occurred first. The results obtained were corrected for background activity and counting 

efficiency using [135Ba] as the external source. 

Results and discussion 

Excretion and retention of radioactivity 

After a single oral dose to rats, excretion was rapid for both sexes with most of the radioactivity 

being eliminated in the faeces during the first 24 h after dosing (means of 77.8 % in males, and 80.7 

% in females). In the urine, means of 11.5 % and 9.4 % of the radioactivity were eliminated in the first 

24 h in male and female rats, respectively. Within the observation period of 72 h, means of 101.8 % 

(male) and 99.6 % (female) of the administered radioactivity were excreted (see Table B.6.1-12). 

There were no differences in the cumulative excretion patterns between the sexes. 

Table B.6.1-12: Excretion balance (in mean % of applied dose) at 72 h post dosing 

Balance/Excretion 

10 mg/kg bw (oral gavage) 

Males 

Females 

Urine 0-6 

3.7 

3.5 

Urine 6-12 

4.5 

3.3 

Urine 12-24 

3.3 

2.6 

Urine 24-36 

0.8 

0.7 

Urine 36-48 

0.4 

0.4 

Urine 48-72 

0.3 

0.2 

Cage wash 

0.3 

0.4 

Subtotal urine + cage wash 

13.3 

11.1 

Faeces 0-12 

42.3 

48.1 

Faeces 12-24 

35.5 
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32.6 

Faeces 24-36 

6.6 

3.9 

Faeces 36-48 

2.8 

2.9 

Faeces 48-72 

1.3 

1.2 

Subtotal faeces 

88.5 

88.7 

Total 

101.8 

99.6 

Distribution of radioactivity in tissues 

The highest tissue concentration of radioactivity was found in the bone with a mean concentration of 

0.51 µg equiv./g (male) and 0.40 µg equiv./g (female), followed by the the intestinal tract plus 

contents with 0.15 µg equiv./g (males and females). Lower mean concentrations between 0.07 and 

0.01 µg equiv./g were found in kidneys, liver, lungs, spleen, salivary glands and ovaries. Mean 

concentrations of 0.06 µg equiv./g were found in the residual carcass (which also included the 

skeletal bone) of either sex. All other concentrations were either similar to or lower than the 

corresponding blood concentrations (see Table B.6.1-13). The mean total percentage of administered 

radioactivity present in all of the tissues examined and the residual carcass was 0.6 % for males and 

0.5 % for females. The amounts in the intestinal tract plus contents were about 0.2 % for both sexes. 

Table B.6.1-13: Radioactivity in tissues after a single oral dose of 10 mg/kg bw at 72 h 

Tissue 

Males 

Females 

% of dose 

µg equiv./g 

% of dose 

µg equiv./g 

Blood 

N/A 

0.011 

N/A 

0.009 

Bone (femur) 

N/A 

0.511 

N/A 

0.395 

Brain 

0.001 

0.011 

0.001 

0.009 
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Fat (abdominal) 

N/A 

0.007 

N/A 

<0.004 

Heart 

<0.001 

0.012 

<0.001 

0.011 

Kidneys 

0.007 

0.068 

0.004 

0.049 

Liver 

0.036 

0.059 

0.022 

0.044 

Lungs 

0.002 

0.031 

0.001 

0.026 

Muscle (femoral) 

N/A 

0.007 

N/A 

0.006 

Ovary 

- 

- 

<0.001 

0.024 

Plasma 

N/A 

N/A 

N/A 

<0.004 

Residual Carcass 

0.542 

0.062 

0.458 

0.056 

Salivary glands 

<0.001 

0.017 

<0.001 
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0.018 

Spleen 

0.001 

0.026 

0.001 

0.024 

Testes 

0.001 

0.007 

- 

- 

Total 

0.590 

N/A 

0.488 

N/A 

GIT plus contents 

0.186 

0.152 

0.172 

0.152 

N/A not applicable 

Conclusion by the Notifiers 

After a single oral dose glyphosate acid was excreted rapidly and predominantly in faeces. 

Elimination was essentially complete within 72 h. There was no indication for accumulation of 

glyphosate acid. 

4th study ( 1996) 

Reference: IIA, 5.1.1/04 

Report: (1996) Glyphosate acid: Excretion and tissue retention of a single oral dose (1000 mg/kg) in 

the rat 

Data owner: Syngenta Report No.: 

Date:1996-06-19, not published, TOX2000-1978 

Guidelines: MAFF (Japan) Metabolism Study (1985), OECD 417 (1984), US- EPA FIFRA 85-1, EEC B.36 

(1987) 

Deviations: None 

GLP: Yes 

Acceptability: See RMS comment 

Materials and methods 

Non-labelled test material: 

Glyphosate acid 

Identification: 

N-phosphonomethyl glycine 

Description: 

White solid 

Lot/Batch #: 

Y04707/048 

Purity: 

99.5 % 

Stability of test compound: 

file:///C:/Users/Stefan%20Weber/Google%20Drive/GLYPHOSAT/DOK5_AII_Doc%20M%20TIER%20II_Section%203_Sanitized_Nov2013.txt.DOK1_Final%20Addendum%20to%20the%20RAR_Vol%203_B6_Toxicology%20and%20Metabolism.txt.html%23969
file:///C:/Users/Stefan%20Weber/Google%20Drive/GLYPHOSAT/DOK5_AII_Doc%20M%20TIER%20II_Section%203_Sanitized_Nov2013.txt.DOK1_Final%20Addendum%20to%20the%20RAR_Vol%203_B6_Toxicology%20and%20Metabolism.txt.html%23969
file:///C:/Users/Stefan%20Weber/Google%20Drive/GLYPHOSAT/DOK5_AII_Doc%20M%20TIER%20II_Section%203_Sanitized_Nov2013.txt.DOK1_Final%20Addendum%20to%20the%20RAR_Vol%203_B6_Toxicology%20and%20Metabolism.txt.html%23969
file:///C:/Users/Stefan%20Weber/Google%20Drive/GLYPHOSAT/DOK5_AII_Doc%20M%20TIER%20II_Section%203_Sanitized_Nov2013.txt.DOK1_Final%20Addendum%20to%20the%20RAR_Vol%203_B6_Toxicology%20and%20Metabolism.txt.html%23969
file:///C:/Users/Stefan%20Weber/Google%20Drive/GLYPHOSAT/DOK5_AII_Doc%20M%20TIER%20II_Section%203_Sanitized_Nov2013.txt.DOK1_Final%20Addendum%20to%20the%20RAR_Vol%203_B6_Toxicology%20and%20Metabolism.txt.html%23969
file:///C:/Users/Stefan%20Weber/Google%20Drive/GLYPHOSAT/DOK5_AII_Doc%20M%20TIER%20II_Section%203_Sanitized_Nov2013.txt.DOK1_Final%20Addendum%20to%20the%20RAR_Vol%203_B6_Toxicology%20and%20Metabolism.txt.html%23969
file:///C:/Users/Stefan%20Weber/Google%20Drive/GLYPHOSAT/DOK5_AII_Doc%20M%20TIER%20II_Section%203_Sanitized_Nov2013.txt.DOK1_Final%20Addendum%20to%20the%20RAR_Vol%203_B6_Toxicology%20and%20Metabolism.txt.html%23969
file:///C:/Users/Stefan%20Weber/Google%20Drive/GLYPHOSAT/DOK5_AII_Doc%20M%20TIER%20II_Section%203_Sanitized_Nov2013.txt.DOK1_Final%20Addendum%20to%20the%20RAR_Vol%203_B6_Toxicology%20and%20Metabolism.txt.html%23969
file:///C:/Users/Stefan%20Weber/Google%20Drive/GLYPHOSAT/DOK5_AII_Doc%20M%20TIER%20II_Section%203_Sanitized_Nov2013.txt.DOK1_Final%20Addendum%20to%20the%20RAR_Vol%203_B6_Toxicology%20and%20Metabolism.txt.html%23969
file:///C:/Users/Stefan%20Weber/Google%20Drive/GLYPHOSAT/DOK5_AII_Doc%20M%20TIER%20II_Section%203_Sanitized_Nov2013.txt.DOK1_Final%20Addendum%20to%20the%20RAR_Vol%203_B6_Toxicology%20and%20Metabolism.txt.html%23969
file:///C:/Users/Stefan%20Weber/Google%20Drive/GLYPHOSAT/DOK5_AII_Doc%20M%20TIER%20II_Section%203_Sanitized_Nov2013.txt.DOK1_Final%20Addendum%20to%20the%20RAR_Vol%203_B6_Toxicology%20and%20Metabolism.txt.html%23969
file:///C:/Users/Stefan%20Weber/Google%20Drive/GLYPHOSAT/DOK5_AII_Doc%20M%20TIER%20II_Section%203_Sanitized_Nov2013.txt.DOK1_Final%20Addendum%20to%20the%20RAR_Vol%203_B6_Toxicology%20and%20Metabolism.txt.html%23969
file:///C:/Users/Stefan%20Weber/Google%20Drive/GLYPHOSAT/DOK5_AII_Doc%20M%20TIER%20II_Section%203_Sanitized_Nov2013.txt.DOK1_Final%20Addendum%20to%20the%20RAR_Vol%203_B6_Toxicology%20and%20Metabolism.txt.html%23969
file:///C:/Users/Stefan%20Weber/Google%20Drive/GLYPHOSAT/DOK5_AII_Doc%20M%20TIER%20II_Section%203_Sanitized_Nov2013.txt.DOK1_Final%20Addendum%20to%20the%20RAR_Vol%203_B6_Toxicology%20and%20Metabolism.txt.html%23969
file:///C:/Users/Stefan%20Weber/Google%20Drive/GLYPHOSAT/DOK5_AII_Doc%20M%20TIER%20II_Section%203_Sanitized_Nov2013.txt.DOK1_Final%20Addendum%20to%20the%20RAR_Vol%203_B6_Toxicology%20and%20Metabolism.txt.html%23969
file:///C:/Users/Stefan%20Weber/Google%20Drive/GLYPHOSAT/DOK5_AII_Doc%20M%20TIER%20II_Section%203_Sanitized_Nov2013.txt.DOK1_Final%20Addendum%20to%20the%20RAR_Vol%203_B6_Toxicology%20and%20Metabolism.txt.html%23969
file:///C:/Users/Stefan%20Weber/Google%20Drive/GLYPHOSAT/DOK5_AII_Doc%20M%20TIER%20II_Section%203_Sanitized_Nov2013.txt.DOK1_Final%20Addendum%20to%20the%20RAR_Vol%203_B6_Toxicology%20and%20Metabolism.txt.html%23969
file:///C:/Users/Stefan%20Weber/Google%20Drive/GLYPHOSAT/DOK5_AII_Doc%20M%20TIER%20II_Section%203_Sanitized_Nov2013.txt.DOK1_Final%20Addendum%20to%20the%20RAR_Vol%203_B6_Toxicology%20and%20Metabolism.txt.html%23969
file:///C:/Users/Stefan%20Weber/Google%20Drive/GLYPHOSAT/DOK5_AII_Doc%20M%20TIER%20II_Section%203_Sanitized_Nov2013.txt.DOK1_Final%20Addendum%20to%20the%20RAR_Vol%203_B6_Toxicology%20and%20Metabolism.txt.html%23969
file:///C:/Users/Stefan%20Weber/Google%20Drive/GLYPHOSAT/DOK5_AII_Doc%20M%20TIER%20II_Section%203_Sanitized_Nov2013.txt.DOK1_Final%20Addendum%20to%20the%20RAR_Vol%203_B6_Toxicology%20and%20Metabolism.txt.html%23969
file:///C:/Users/Stefan%20Weber/Google%20Drive/GLYPHOSAT/DOK5_AII_Doc%20M%20TIER%20II_Section%203_Sanitized_Nov2013.txt.DOK1_Final%20Addendum%20to%20the%20RAR_Vol%203_B6_Toxicology%20and%20Metabolism.txt.html%23969
file:///C:/Users/Stefan%20Weber/Google%20Drive/GLYPHOSAT/DOK5_AII_Doc%20M%20TIER%20II_Section%203_Sanitized_Nov2013.txt.DOK1_Final%20Addendum%20to%20the%20RAR_Vol%203_B6_Toxicology%20and%20Metabolism.txt.html%23969
file:///C:/Users/Stefan%20Weber/Google%20Drive/GLYPHOSAT/DOK5_AII_Doc%20M%20TIER%20II_Section%203_Sanitized_Nov2013.txt.DOK1_Final%20Addendum%20to%20the%20RAR_Vol%203_B6_Toxicology%20and%20Metabolism.txt.html%237426
file:///C:/Users/Stefan%20Weber/Google%20Drive/GLYPHOSAT/DOK5_AII_Doc%20M%20TIER%20II_Section%203_Sanitized_Nov2013.txt.DOK1_Final%20Addendum%20to%20the%20RAR_Vol%203_B6_Toxicology%20and%20Metabolism.txt.html%237426
file:///C:/Users/Stefan%20Weber/Google%20Drive/GLYPHOSAT/DOK5_AII_Doc%20M%20TIER%20II_Section%203_Sanitized_Nov2013.txt.DOK1_Final%20Addendum%20to%20the%20RAR_Vol%203_B6_Toxicology%20and%20Metabolism.txt.html%238723
file:///C:/Users/Stefan%20Weber/Google%20Drive/GLYPHOSAT/DOK5_AII_Doc%20M%20TIER%20II_Section%203_Sanitized_Nov2013.txt.DOK1_Final%20Addendum%20to%20the%20RAR_Vol%203_B6_Toxicology%20and%20Metabolism.txt.html%238723
file:///C:/Users/Stefan%20Weber/Google%20Drive/GLYPHOSAT/DOK5_AII_Doc%20M%20TIER%20II_Section%203_Sanitized_Nov2013.txt.DOK1_Final%20Addendum%20to%20the%20RAR_Vol%203_B6_Toxicology%20and%20Metabolism.txt.html%238853
file:///C:/Users/Stefan%20Weber/Google%20Drive/GLYPHOSAT/DOK5_AII_Doc%20M%20TIER%20II_Section%203_Sanitized_Nov2013.txt.DOK1_Final%20Addendum%20to%20the%20RAR_Vol%203_B6_Toxicology%20and%20Metabolism.txt.html%238853
file:///C:/Users/Stefan%20Weber/Google%20Drive/GLYPHOSAT/DOK5_AII_Doc%20M%20TIER%20II_Section%203_Sanitized_Nov2013.txt.DOK1_Final%20Addendum%20to%20the%20RAR_Vol%203_B6_Toxicology%20and%20Metabolism.txt.html%2312871
file:///C:/Users/Stefan%20Weber/Google%20Drive/GLYPHOSAT/DOK5_AII_Doc%20M%20TIER%20II_Section%203_Sanitized_Nov2013.txt.DOK1_Final%20Addendum%20to%20the%20RAR_Vol%203_B6_Toxicology%20and%20Metabolism.txt.html%2312871
file:///C:/Users/Stefan%20Weber/Google%20Drive/GLYPHOSAT/DOK5_AII_Doc%20M%20TIER%20II_Section%203_Sanitized_Nov2013.txt.DOK1_Final%20Addendum%20to%20the%20RAR_Vol%203_B6_Toxicology%20and%20Metabolism.txt.html%234309
file:///C:/Users/Stefan%20Weber/Google%20Drive/GLYPHOSAT/DOK5_AII_Doc%20M%20TIER%20II_Section%203_Sanitized_Nov2013.txt.DOK1_Final%20Addendum%20to%20the%20RAR_Vol%203_B6_Toxicology%20and%20Metabolism.txt.html%234309
file:///C:/Users/Stefan%20Weber/Google%20Drive/GLYPHOSAT/DOK5_AII_Doc%20M%20TIER%20II_Section%203_Sanitized_Nov2013.txt.DOK1_Final%20Addendum%20to%20the%20RAR_Vol%203_B6_Toxicology%20and%20Metabolism.txt.html%234097
file:///C:/Users/Stefan%20Weber/Google%20Drive/GLYPHOSAT/DOK5_AII_Doc%20M%20TIER%20II_Section%203_Sanitized_Nov2013.txt.DOK1_Final%20Addendum%20to%20the%20RAR_Vol%203_B6_Toxicology%20and%20Metabolism.txt.html%233120
file:///C:/Users/Stefan%20Weber/Google%20Drive/GLYPHOSAT/DOK5_AII_Doc%20M%20TIER%20II_Section%203_Sanitized_Nov2013.txt.DOK1_Final%20Addendum%20to%20the%20RAR_Vol%203_B6_Toxicology%20and%20Metabolism.txt.html%233120
file:///C:/Users/Stefan%20Weber/Google%20Drive/GLYPHOSAT/DOK5_AII_Doc%20M%20TIER%20II_Section%203_Sanitized_Nov2013.txt.DOK1_Final%20Addendum%20to%20the%20RAR_Vol%203_B6_Toxicology%20and%20Metabolism.txt.html%2310670
file:///C:/Users/Stefan%20Weber/Google%20Drive/GLYPHOSAT/DOK5_AII_Doc%20M%20TIER%20II_Section%203_Sanitized_Nov2013.txt.DOK1_Final%20Addendum%20to%20the%20RAR_Vol%203_B6_Toxicology%20and%20Metabolism.txt.html%2310670
file:///C:/Users/Stefan%20Weber/Google%20Drive/GLYPHOSAT/DOK5_AII_Doc%20M%20TIER%20II_Section%203_Sanitized_Nov2013.txt.DOK1_Final%20Addendum%20to%20the%20RAR_Vol%203_B6_Toxicology%20and%20Metabolism.txt.html%2310916


Stable throughout the experiment 

Radiolabelled test material: 

Identification: 

[14C]ςglyphosate acid 

Position of radiolabel: 

N-(phosphono[14C]methyl)glycine 

Lot/Batch #: 

Y04707/047 

Purity: 

> 98 % 

Specific activity: 

1.580GBq/mMol 

Stability of test compound: 

Stable throughout the experiment 

Vehicle and/or positive control: 

Deionised water 

Test animals: 

Species: 

Rat 

Strain: 

Alpk:APfSD 

Source: 

Age: 

Not reported 

Sex: 

Male/female 

Weight at dosing: 

182 - 235 g 

Acclimation period: 

At least 4 days 

Diet/Food: 

PCD rat diet (SDS Ltd. Stepfield, Witham, Essex, UK), ad libitum 

Water: 

Tap water, ad libitum 

Housing: 

During acclimatisation: 

Groups of 6 per cage and sex, in stock rat cages After dosing: 

Excretion-balance experiments - individually in metabolism cages 

Environmental conditions: 

Temperature: 21 ± 2 °C 

Humidity: 40 - 70 % Air changes: 12/hour 12-hour light/dark cycle 

Study design and methods 

In life dates: not reported 

Animal assignment and treatment (Excretion study and quantitative tissue distribution) 

Ten non-fasted rats (5 male, 5 female) received single oral doses of 1000 mg/kg bw/day (10 mL/kg, 

6MBq/kg) by gavage and were placed in glass metabolism cages immediately thereafter. Urine was 

collected at 6, 12, 24, 36, 48 and 72 h after dosing in receivers cooled with solid CO2. Faeces were 

collected at 12, 24, 36, 48 and 72 h. The interior of the cages were washed with water after each 

collection time. At the end of the study cages were washed with ethanol/water 1:1 (v/v). Samples 
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were stored at -20 °C until taken for analysis. 

Animals were exsanguinated by cardiac puncture under halothane anaesthesia. Two blood samples 

were collected in heparinised vials. One was centrifuged to separate plasma. Following 

tissues/organs were taken or sampled for radioactivity measurements: 

Bone (femur), brain, fat (abdominal), gastrointestinal tract and its contents, heart, kidneys, liver, 

lungs, muscle (femoral), gonads, spleen, salivary glands, residual carcass. 

Measurement of radioactivity 

Samples of urine cage wash and plasma were taken, without further processing, for liquid 

scintillation counting (LSC). Faecal samples were ground with an approximately equal weight of 

anhydrous magnesium sulphate until homogeneous. Samples were analysed by sample oxidation 

followed by LSC. Bone (cut into pieces) and whole blood were analysed by sample oxidation followed 

by LSC. Liver, fat, residual carcass and gastrointestinal tract (GIT) plus 

contents were homogenised. Liver and fat were than solubilised in Soluene-350® whereas GIT and 

residual carcass were oxidised. All other tissues were solubilised without prior homogenisation. 

Sample oxidation 

Samples were oxidised in a Packard Tricarb sample oxidiser. The [14C]-carbon dioxide generated was 

absorbed into Carbo-sorb E® and mixed with Permafluor E+® scintillant prior to analysis by LSC. 

Liquid scintillation counting (LSC) 

Samples and dilutions of the dosing preparation were mixed with Optiphase Hi-Safe 3® and counted 

for a maximum of 10 min in Packard Tricarb instruments. The results obtained were corrected for 

background activity and counting efficiency using [135Ba] as the external source. 

Results and discussion 

Excretion and retention of radioactivity 

Excretion was rapid for both sexes with most of the radioactivity being eliminated in the faeces 

during the first 24 h after dosing (78.7 % in males, and 71.3 % in females). In the urine, means of 15.3 

% and 16.0 % of the radioactivity were eliminated in the first 24 h in males and females, respectively. 

Within the observation period of 72 h, means of 106.4 % (male) and 102.3 % (female) of the 

administered radioactivity were excreted in total (see Table B.6.1-14). 

Table B.6.1-14: Excretion balance (in mean % of applied dose) at 72 h post dosing 

Balance/Excretion 

1000 mg/kg bw 

Males 

Females 

Urine 0-6 

7.9 

9.7 

Urine 6-12 

5.0 

3.9 

Urine 12-24 

2.5 

2.4 

Urine 24-36 

0.7 

0.8 

Urine 36-48 

0.4 

0.5 

Urine 48-72 
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0.3 

0.3 

Cage wash 

0.1 

0.2 

Subtotal urine + cage wash 

16.9 

17.8 

Faeces 0-12 

36.4 

19.7 

Faeces 12-24 

42.2 

51.6 

Faeces 24-36 

6.6 

8.5 

Faeces 36-48 

2.9 

3.5 

Faeces 48-72 

1.4 

1.3 

Subtotal faeces 

89.5 

84.6 

Total 

106.4 

102.4 

Distribution of radioactivity in tissues 

The highest tissue concentration of radioactivity was found in the bone with a mean concentration of 

49.8 µg equiv./g (male) and 44.9 µg equiv./g (female), followed by the gastrointestinal tract (and 

contents) with 13.3 µg equiv./g (male and 16.3 µg equiv./g (female). Lower mean concentrations 

between 6.6 and 1.1 µg equiv./g were found in kidneys, liver, heart, lungs, spleen, brain, gonads and 

salivary glands of both sexes. Mean concentrations of 4.8 and 5.9 µg equiv./g were found in the 

residual carcass (which also included the skeletal bone) of males and females respectively. All other 

concentrations were either similar to or lower than the corresponding blood concentrations (see 

Table B.6.1-15). 

Table B.6.1-15: Radioactivity in tissues after single oral dose of 1000 mg/kg bw at 72 h 

Males 

Females 

Tissue 

% of dose 

µg equiv./g 

% of dose 

µg equiv./g 

Blood 

N/A 

0.894 
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- 

<0.001 

2.940 

Plasma 

N/A 

<0.392 

N/A 

<0.396 

Residual carcass 

0.466 

4.772 

0.537 

5.858 

Salivary glands 

<0.001 

1.811 

<0.001 

2.089 

Spleen 

0.001 

2.441 

0.001 

3.106 

Testes 

0.001 

0.905 

- 

- 

N/A not applicable 

Conclusion by the Notifiers 

Oral doses of glyphosate acid were excreted rapidly and predominantly in the faeces. Elimination was 

essentially complete within 48 h. The remaining radioactivity was excreted with the urine. Negligible 

traces of radioactivity (<0.6 %) were still present in the tissues and residual carcass at 72 h, with bone 

representing the highest tissue residue. Thus, there was no indication for accumulation of glyphosate 

acid. 

5th study ( 1996) 

Reference: IIA, 5.1.3/03 

Report: (1996) Glyphosate acid: Biotransformation in the rat 

Data owner: Syngenta Report No.: /P/5058 

Date: 1996-06-28, not published, TOX2000-1981 

Guidelines: OECD 417 (1984) 

Deviations: None 

GLP: Yes 

Acceptability: See RMS comment 

Materials and methods 

Non-labelled test material: 

Glyphosate acid 

Identification: 
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N-(phosphonomethyl) glycine 

Description: 

White solid 

Lot/Batch #: 

Y04707/048 

Purity: 

99.5 % w/w 

Stability of test compound: 

Not reported 

Radiolabelled test material: 

[14C]-phosphonomethyl-labelled glyphosate acid 

Identification: 

[14C]-phosphonomethyl-labelled glyphosate acid 

Description: 

Not reported 

Lot/Batch #: 

Y04707/047 

Purity: 

97.8 % 

Specific activity : 

1.580 GBq/mMol 

Stability of test compound: 

The test substance was shown to be stable in vehicle for longer than the period of use during this 

study. 

Reference substance: 

Identification: 

Aminomethylphosphonic acid (AMPA) 

Description: 

Not reported 

Lot/Batch #: 

Not reported 

Purity: 

Not reported 

Stability of test compound: 

Not reported 

Test animals: 

Species: 

Rat 

Strain: 

Alpk:APfSD 

Source: 

Age: 

Not reported 

Sex: 

Males and females 

Weight at dosing: 

260- 305 g 

Acclimation period: 

At least 4 days in stock rat cages and 24 hours prior to surgery in metabolism cages 
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Diet/Food: 

Pelleted PCD rat diet (Special Diets Services Ltd., Stepfield, Witham, Essex, UK), ad libitum 

Water: 

Tap water, ad libitum 

Housing: 

Housed individually in glass metabolism cages 

Environmental conditions: 

Temperature: 21 ± 2 °C 

Humidity: 55 ± 15 % 

Air changes: At least 12 change/hour 12-hour light/dark cycle 

Study design and methods 

In life dates: 1995-11-26 to 1996 May 

Animal assignment and treatment 

Two male and two female non-fasted rats were administered with a single oral dose of 1000 mg 

[14C]-glyphosate acid/kg by gavage after bile duct cannulation. 48 hours after dosing all animals 

were sacrificed. 

Bile duct cannulation 

The abdominal cavity was opened after anaesthesia and the bile duct exposed. A fine plastic cannula 

was inserted into the bile duct and externalised by passing through the abdominal wall and under the 

skin to an exit point at the back of the neck. The incisions in the abdominal and body walls were 

saturated and the exposed cannula was protected within a flexible metal sheath anchored to the skin 

at the back of the neck. Following surgery each animal was returned to its cage and allowed to 

recover overnight prior dosing. 

Dosing Formulation Analysis 

The radiochemical concentration of the dosing preparation was determined by liquid scintillation 

counting. The radiochemical purity of the [14C]-labelled test substance was determined by the high 

performance liquid chromatography (HPLC) following formulation in the dosing. 

Collection of excreta and bile 

Urine only was collected 6 hours after dosing, and separately together with faeces 12, 24, 36 and 48 

hours after dosing from all surviving animals. 

Bile was collected at 2, 4, 6, 8, 12, 24, 36 and 48 hours after dosing. 

Faecal samples were analysed by sample oxidation followed by liquid scintillation counting whereas 

samples of urine and bile were analysed without intermediate processing. 

Quantification of metabolites 

Urine and faecal samples obtained from previous excretion and tissue distribution studies ( 1996 

TOX2000-1977, TOX2000-1978, TOX2000-1979) over 72 hours were used for the quantification of 

metabolites. 

Urine samples were combined by taking a fixed percentage by weight to give separate male and 

female pools for each of the sample collections intervals. Subsamples of these pools were further 

combined to give pools representing the entire sample collection period. Each pool was analysed by 

TLC and HPLC. A representative urine sample was analysed by 1H-NMR. Faecal samples were 

combined in the same way as described above for urine samples. Subsamples of pooled faecal 

samples were mixed with distilled water and sonicated for several hours, the samples were filtered 

through filter paper and the solid material was re- extracted a second time with distilled water and a 

third time with 10% aqueous HCl. Extract volumes were measured and aliquots taken for scintillation 

counting to allow the calculation of extraction efficiencies. 

Measurement of radioactivity Liquid scintillation counting 

Radioactivity was measured by liquid scintillation analysis by means of Packard Tricarb instruments. 

The results obtained were corrected for background activity and counting efficacy using [133Ba] as 
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the external source. Disintegrations per minute (dpm) values were calculated using the appropriate 

quench ŎǳǊǾŜ Řŀǘŀ ŜƴǘŜǊŜŘ ƛƴǘƻ ƛƴǎǘǊǳƳŜƴǘΩǎ ŎƻƳǇǳǘŜǊΦ 

Where sample oxidation had to be performed, samples were oxidised in a Packard Tricarb sample 

oxidiser. 

Thin layer chromatography (TLC) 

TLC was conducted using a normal phase silica-gel (60F254) with the following solvent system: 

methanol: water: 28 % ammonium hydroxide: 10 % trichloroacetic acid (60: 30: 15: 

15 v/v/v/v). 

Radioactivity on the TLC plate was measured using a Berthold Tracemaster linear analyser or a 

Bioscan System 200 imaging scanner. Glyphosate acid and AMPA standards were located by spraying 

the plates with a solution of 300 mg ninhydrin in 100 mL of butanol and 3 mL of glacial acetic acid. 

High performance liquid chromatography (HPLC) Two different HPLC methods were employed: 

HPLC method 1 was used for the analysis of dosing solutions. Prior to analysis samples were 

derivatised. A Hichrom S5NH column (250 x 4.6 mm) was eluted with acetonitrile buffered with 25 

mMol aqueous potassium dihydrogen phosphate (60:40 v/v) at a flow rate of 

1.5 mL/min. 

HPLC method 2 was used for the analysis of urine and faecal extracts and for the quantification of 

glyphosate acid and AMPA. PrioǊ ǘƻ ŀƴŀƭȅǎƛǎ ǎŀƳǇƭŜǎ ǿŜǊŜ ŦƛƭǘŜǊŜŘΦ ! .ƛƻǊŀŘΩǎ I[w/ ŀŎƛŘ ŀƴŀƭȅǎƛǎ 

column (250 x 4.6 mm) was eluted with 5 mM aqueous potassium dihydrogen phosphate with 4 % 

methanol at a flow rat of 0.5 mL/min. 

Radioactivity was detected in both methods by liquid cell. 

Proton Nuclear Magnetic Resonance Spectroscopy (1H-NMR) 

Proton and phosphorus NMR spectra were acquired using a Brucker 400MHz instrument. Samples of 

glyphosate acid and AMPA were dissolved in D2O and analysed by both phosphorus and proton 

NMR. Control urine and urine from a bile duct cannulated rat administered an oral dose of 

glyphosate acid were analysed by phosphorus NMR. The urine sample from the rat that had been 

administered glyphosate was subsequently fortified with AMPA then glyphosate acid and reanalysed 

by phosphorus NMR. 

Data evaluation 

Dosing and excretion of radioactivity data were processed using the Debra computerised acquisition 

and processing system. Metabolites were quantified using the Flo_One integration software for 

HPLC. 

Results and discussion 

Excretion of radioactivity 

The results showed that 48 hours after dosing, excreted means of the administered dose in the urine 

and faeces amounted to 20.8 % and 39.1 % in males and 16.3 % and 30.5 % in females, respectively, 

whereas biliary excretion of radioactivity was negligible (see Table B.6.1-16). 

The total excreted radioactivity after 48 hours accounted for 62.5 % and 52.0 % in males and females, 

respectively. 

Table B.6.1-16: Excretion of radioactivity in urine, faeces and bile by male and female bile duct 

cannuled rats given a single oral dose of 1000 mg [14C]- glyphosate acid/kg bw (mean of two rats 

expressed as % of applied dose) 

Males rats 

Female rats 

% of applied dose 

% of applied dose 

Time after dosing 

(hours) 

Urine 
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Characterisation of radioactivity 

The negligible levels of radioactivity in bile samples made chromatographic analysis unnecessary. 

Corresponding to this result, faecal extracts analysed by HPLC and NMR confirmed the radioactivity 

as glyphosate acid. 

Analyses by chromatography and phosphorus NMR of urine pools from former studies ( 1996, 

TOX2000-1977, TOX2000-1978, TOX2000-1979) covering the 0-72 hour 

period demonstrated a single peak identified as glyphosate acid. Earlier timepoints demonstrated a 

second peak identified as aminomethyl phosphonic acid (AMPA) that occurred in measurable 

quantities. 

The percentages of dose accounted for glyphosate acid and AMPA following a low, high or repeated 

dose of glyphosate acid are given in Table B.6.1-17. For glyphosate acid and AMPA, the values range 

from 63.3-95.3 % and 0.07-0.66 %, respectively. 

Table B.6.1-17: Percentage of administered radioactivity identified as glyphosate acid and AMPA 

Low dose study 10 mg/kg bw 

High dose study 1000 mg/kg bw 

Repeated dose study 10 mg/kg bw 

Male 

Female 

Male 

Female 

Male 

Female 

(% of applied radioactivity) 

Urine 

Glyphosate 

acid 

12.71 

10.51 

16.00 

16.73 

10.46 

10.47 

AMPA 

0.19 

0.11 

0.63 

0.66 

0.07 

0.08 

Faeces 

Glyphosate 

acid 

74.80 

55.22 

79.25 

63.88 

52.86 

72.09 

Total 
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Glyphosate 

acid 

87.52 

65.73 

95.25 

80.61 

63.33 

82.57 

AMPA 

0.19 

0.11 

0.63 

0.66 

0.07 

0.08 

Conclusion by the Notifiers 

Following an oral dose of glyphosate acid to rats approximately 10-20 % of the dose was absorbed. 

The unabsorbed glyphosate acid was excreted unchanged in faeces. The absorbed dose was excreted 

in urine as glyphosate and trace amounts of aminomethyl phosphonic acid (AMPA). 

6th study ( 1996) 

Reference: IIA, 5.1.3/01 

Report: (1996) Glyphosate acid: Excretion and Tissue Retention of a Single Oral Dose (10 mg/kg) in 

the Rat Following Repeat Dosing 

Data owner: Syngenta Report No.: /P/4944 

Date: 1996-05-22, not published, TOX2000-1979 

Guidelines: OECD 417 (1984) 

Deviations: None 

GLP: Yes 

Acceptability: See RMS comment 

Materials and methods 

Non-labelled test material: 

Glyphosate acid 

Identification: 

N-phosphonomethyl glycine 

Description: 

White solid 

Lot/Batch #: 

Y04707/045 

Purity: 

99.2 % w/w 

Stability of test compound: 

Not reported 

Radiolabelled test material: 

[14C]-phosphonomethyl-labelled glyphosate acid 

Identification: 

[14C]-phosphonomethyl-labelled glyphosate acid 

Description: 

Not reported 

Lot/Batch #: 
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Y04707/047 

Purity: 

> 98 % 

Specific activity : 

1.580 GBq/mMol 

Stability of test compound: 

The test substance was shown to be stable in the vehicle for longer than a period of use during the 

study. 

Vehicle and/or positive control: 

Deionised water 

Test animals: 

Species: 

Rat 

Strain: 

Alpk:APfSD 

Source: 

Age: 

Not reported 

Sex: 

Males and females 

Weight at dosing: 

225 - 328 g 

Acclimation period: 

At least 4 days prior to the study start and 24 hours prior to dosing with the radiolabelled 

preparation 

Diet/Food: 

Pelleted PCD rat diet (Special Diets Services Ltd., Stepfield, Wiltham, Essex, UK), ad libitum 

Water: 

Tap water, ad libitum 

Housing: 

After administration of the 14th unlabelled dose: Individually in stainless steel metabolism cages 

Environmental conditions: 

Temperature: 21 ± 2 °C 

Humidity: 55 ± 15 % 

Air changes: At least 12 change/hour 12-hour light/dark cycle 

Study design and methods 

In life dates: 1995-10-16 to 1996-03-26 

Animal assignment and treatment 

Eight male and eight female non-fasted rats received a single oral dose of the unlabelled test 

substance (10 mg/kg) daily for 14 days by gavage. 24 hours after the 14th dose of unlabelled 

glyphosate acid, five male rats and five female rats were given a single oral dose (10 mg/kg) 

of [14C]-phosphonomethyl glyphosate acid. 72 hours after dosing, the rats were killed and the 

residual radioactivity was measured in blood, selected tissues and in the residual carcasses. 

Dosing Formulation Analysis 

The radiochemical concentration of the dosing preparation was determined by liquid scintillation 

counting. The (radiochemical) purity of the [14C]-labelled test substance prior to and following 

formulation in the vehicle was determined by thin layer chromatography (TLC) high performance 

liquid chromatography (HPLC). 

Collection of excreta 
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Urine only was collected at 6 hours after dosing, while urine together with faeces were separately 

collected at 12, 24, 36, 48 and 72 hours after dosing. 

Urine collections comprised rinsing of each cage at each time point together with a thorough 

washing at the end of the study. Faecal samples were analysed by sample oxidation followed by 

liquid scintillation counting whereas samples of urine and cage washings were analysed without 

intermediate processing. 

Collection of blood and tissues 

72 hours after dosing, the rats were sacrificed and a blood sample was retained and divided into two 

portions. A portion of each blood sample was centrifuged to obtain plasma, which was analysed for 

liquid scintillation counting. Whole blood was analysed by sample oxidation. 

The following tissues together with representative samples of fat (abdominal), bone (femur), and 

muscle (femoral) were removed from each rat: brain, liver, testes or ovaries, lungs, heart, spleen, 

kidneys, salivary glands, intestinal tract plus contents and residual carcasses. 

Measurement of radioactivity - Liquid scintillation counting 

Radioactivity was measured by liquid scintillation counting by means of Packard Tricarb instruments. 

The results obtained from the counting were corrected for background activity and counting efficacy 

using [133Ba] as the external source. Disintegrations per minute (dpm) values were calculated using 

ǘƘŜ ŀǇǇǊƻǇǊƛŀǘŜ ǉǳŜƴŎƘ ŎǳǊǾŜ Řŀǘŀ ŜƴǘŜǊŜŘ ƛƴǘƻ ƛƴǎǘǊǳƳŜƴǘΩǎ ŎƻƳǇǳǘŜǊΦ 

Where sample oxidation had to be performed, samples were oxidised in a Packard Tricarb sample 

oxidiser. 

Thin layer chromatography (TLC) 

TLC was conducted using a normal phase silica-gel (60F254) with the following solvent system: 

methanol: water: 28 % ammonium hydroxide: 10 % trichloroacetic acid (60: 30: 15:5 v/v/v/v). 

Radioactivity on the TLC plate was measured using a Berthold Tracemaster linear analyser. 

Unlabelled glyphosate acid was visualised by spraying the TLC plate with a 0.2 % ethanoic ninhydrin 

solution. 

High performance liquid chromatography (HPLC) 

To facilitate analysis a mixture of the unlabelled and radiolabelled test substance was derivatised. 

Sample analysis was performed by a Hichrom S5NH column (250 x 4.6 mm) which was eluted with 

acetonitrile buffered with 25 mMol aqueous potassium dihydrogen phosphate (60:40 v/v) at a flow 

rate of 1.5 mL/min. Radioactivity was detected using an on- line flow detector (liquid cell) and with 

UV absorption at 230 nm. 

Data evaluation 

Data were processed using the Debra (Version 4.1) computerised acquisition and processing system. 

The limit of detection (LOD) of radioactivity measurement during this study was taken as 50 dpm per 

ǎŀƳǇƭŜ ǿƘƛŎƘ ǿŀǎ ǘǿƛŎŜ ǘƘŜ ƭƛǉǳƛŘ ǎŎƛƴǘƛƭƭŀǘƛƻƴ ŎƻǳƴǘŜǊΩǎ ōŀŎƪƎǊƻǳƴŘ ǊŀǘŜΦ CƻǊ ǘƘŜ ǇǳǊǇƻǎŜ ƻŦ 

calculating group mean results, individual values below the LOD are accepted as being equal to the 

limit of detection. Means which include one or more values which are below the LOD are reported as 

άғέ ǘƘŜ ƳŜŀƴ ǊŜǎǳƭǘ ŀƴŘ ǿƛǘƘƻǳǘ ŀ ǎǘŀƴŘŀǊŘ ŘŜǾƛŀǘƛƻƴΦ ¢ƘŜ ƭƛƳƛǘ ƻŦ ŘŜǘŜŎǘƛƻƴ ƻōtained for all tissues 

in this study was 0.004/µg equivalents glyphosate acid/g of tissue (µg equiv/g). This value is based 

upon a sample size of 200 mg of all determinations. Organs of less than this weight were analysed as 

a single sample and hence this figure represent a limiting value. 

Results and discussion 

Excretion of radioactivity 

The results showed that the excretion was rapid for both sexes with most of the radioactivity being 

eliminated in the faeces during the first 24 hours after dosing (average of 80.6 % for males and 85.8 

% for females). 

Excretion of radioactivity in the urine during this period accounted for means of 9.2 % and 

9.1 % of the administered dose in the male and female rats respectively. The total percentage of the 
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administered radioactivity eliminated in excreta 72 hours after dosing were means of 

97.5 % for males and 101.7 % for females (Table B.6.1-18) 

Comparison of the cumulative excretion data showed that there were no marked differences in the 

rates of excretion of radioactivity in the urine or faeces for male and female rats. 

Table B.6.1-18: Excretion of radioactivity in urine and faeces in male and female rats 

Excretion of radioactivity [%] 

Males 

Time after dosing (hours) 

Urine 

Faeces 

Meana 

SD 

Mean 

SD 

0-6 

3.1 

0.8 

N/A 

N/A 

6-12 

2.7 

0.7 

N/A 

N/A 

0-12 

N/A 

N/A 

50.2 

15.5 

12-24 

3.4 

1.6 

30.3 

9.0 

24-36 

0.9 

0.3 

3.6 

1.5 

36-48 

0.3 

<0.1 

1.3 

0.7 

48-72 

0.2 

<0.1 

1.1 

0.6 
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0-72 

10.6 

3.0 

86.6 

5.2 

Mean 

SD 

N/A 

N/A 

Cage wash at 72 h 

0.2 

<0.1 

N/A 

N/A 

Total excreted 

97.5 

2.7 

N/A 

N/A 

Excretion of radioactivity [%] 

Females 

Time after dosing (hours) 

Urine 

Faeces 

Meanb 

SD 

Mean 

SD 

0-6 

3.3 

0.6 

N/A 

N/A 

6-12 

2.5 

0.3 

N/A 

N/A 

0-12 

N/A 

N/A 

44.7 

34.1 

12-24 

3.2 

0.6 

41.0 

31.1 

24-36 
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N/A 

Cage wash at 72 h 

0.2 

<0.1 

N/A 

N/A 

Total excreted 

101.7 

4.0 

N/A 

N/A 

N/A not applicable 

a Mean of 4 animals 

b Mean of 5 animals 

Tissue distribution of radioactivity 

The highest tissue concentration of radioactivity was found in bone with a mean concentration of 

0.36 µg equiv/g for males and 0.35 µg equiv/g for females, followed by the intestinal tract plus 

contents, kidneys, liver, lungs, salivary glands, and ovaries. 

Mean concentrations of 0.05 µg equiv/g were found in the residual carcass of either sex which also 

includes the remaining skeletal bone. 

All other concentrations were either similar to or lower than the corresponding blood 

concentrations. 

The mean total percentage of administered radioactivity present in all of the tissues examined and 

the residual carcass was 0.5 % for males and 0.4 % for females. The amounts present in the intestinal 

tract plus contents were 0.1 % for males and females (see Table B.6.1-19) 

Table B.6.1-19: Tissue and carcass residues of radioactivity in male and female rats 

Residue of radioactivity 
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Males 

Tissue 

% radioactivity of dose 

µg equivalents/g 

Mean a 

SD 

Mean 

SD 

Brain 

0.001 

<0.001 

0.010 

0.002 

Testes 

0.001 

<0.001 

0.007 

0.001 

Heart 

<0.001 

<0.001 

0.011 

0.002 

Kidneys 

0.005 

0.002 

0.061 

0.015 

Liver 

0.031 

0.009 

0.055 

0.014 

Lungs 

0.001 

<0.001 

0.026 

0.004 

Spleen 

0.001 

<0.001 

0.022 

0.003 

Salivary glands 

<0.001 

<0.001 

0.019 

0.004 

Bone (femur) 

file:///C:/Users/Stefan%20Weber/Google%20Drive/GLYPHOSAT/DOK5_AII_Doc%20M%20TIER%20II_Section%203_Sanitized_Nov2013.txt.DOK1_Final%20Addendum%20to%20the%20RAR_Vol%203_B6_Toxicology%20and%20Metabolism.txt.html%23963
file:///C:/Users/Stefan%20Weber/Google%20Drive/GLYPHOSAT/DOK5_AII_Doc%20M%20TIER%20II_Section%203_Sanitized_Nov2013.txt.DOK1_Final%20Addendum%20to%20the%20RAR_Vol%203_B6_Toxicology%20and%20Metabolism.txt.html%23963
file:///C:/Users/Stefan%20Weber/Google%20Drive/GLYPHOSAT/DOK5_AII_Doc%20M%20TIER%20II_Section%203_Sanitized_Nov2013.txt.DOK1_Final%20Addendum%20to%20the%20RAR_Vol%203_B6_Toxicology%20and%20Metabolism.txt.html%23963
file:///C:/Users/Stefan%20Weber/Google%20Drive/GLYPHOSAT/DOK5_AII_Doc%20M%20TIER%20II_Section%203_Sanitized_Nov2013.txt.DOK1_Final%20Addendum%20to%20the%20RAR_Vol%203_B6_Toxicology%20and%20Metabolism.txt.html%23963
file:///C:/Users/Stefan%20Weber/Google%20Drive/GLYPHOSAT/DOK5_AII_Doc%20M%20TIER%20II_Section%203_Sanitized_Nov2013.txt.DOK1_Final%20Addendum%20to%20the%20RAR_Vol%203_B6_Toxicology%20and%20Metabolism.txt.html%23963
file:///C:/Users/Stefan%20Weber/Google%20Drive/GLYPHOSAT/DOK5_AII_Doc%20M%20TIER%20II_Section%203_Sanitized_Nov2013.txt.DOK1_Final%20Addendum%20to%20the%20RAR_Vol%203_B6_Toxicology%20and%20Metabolism.txt.html%23963
file:///C:/Users/Stefan%20Weber/Google%20Drive/GLYPHOSAT/DOK5_AII_Doc%20M%20TIER%20II_Section%203_Sanitized_Nov2013.txt.DOK1_Final%20Addendum%20to%20the%20RAR_Vol%203_B6_Toxicology%20and%20Metabolism.txt.html%23963
file:///C:/Users/Stefan%20Weber/Google%20Drive/GLYPHOSAT/DOK5_AII_Doc%20M%20TIER%20II_Section%203_Sanitized_Nov2013.txt.DOK1_Final%20Addendum%20to%20the%20RAR_Vol%203_B6_Toxicology%20and%20Metabolism.txt.html%23963
file:///C:/Users/Stefan%20Weber/Google%20Drive/GLYPHOSAT/DOK5_AII_Doc%20M%20TIER%20II_Section%203_Sanitized_Nov2013.txt.DOK1_Final%20Addendum%20to%20the%20RAR_Vol%203_B6_Toxicology%20and%20Metabolism.txt.html%23963
file:///C:/Users/Stefan%20Weber/Google%20Drive/GLYPHOSAT/DOK5_AII_Doc%20M%20TIER%20II_Section%203_Sanitized_Nov2013.txt.DOK1_Final%20Addendum%20to%20the%20RAR_Vol%203_B6_Toxicology%20and%20Metabolism.txt.html%23963
file:///C:/Users/Stefan%20Weber/Google%20Drive/GLYPHOSAT/DOK5_AII_Doc%20M%20TIER%20II_Section%203_Sanitized_Nov2013.txt.DOK1_Final%20Addendum%20to%20the%20RAR_Vol%203_B6_Toxicology%20and%20Metabolism.txt.html%23963
file:///C:/Users/Stefan%20Weber/Google%20Drive/GLYPHOSAT/DOK5_AII_Doc%20M%20TIER%20II_Section%203_Sanitized_Nov2013.txt.DOK1_Final%20Addendum%20to%20the%20RAR_Vol%203_B6_Toxicology%20and%20Metabolism.txt.html%23963
file:///C:/Users/Stefan%20Weber/Google%20Drive/GLYPHOSAT/DOK5_AII_Doc%20M%20TIER%20II_Section%203_Sanitized_Nov2013.txt.DOK1_Final%20Addendum%20to%20the%20RAR_Vol%203_B6_Toxicology%20and%20Metabolism.txt.html%23963
file:///C:/Users/Stefan%20Weber/Google%20Drive/GLYPHOSAT/DOK5_AII_Doc%20M%20TIER%20II_Section%203_Sanitized_Nov2013.txt.DOK1_Final%20Addendum%20to%20the%20RAR_Vol%203_B6_Toxicology%20and%20Metabolism.txt.html%23963
file:///C:/Users/Stefan%20Weber/Google%20Drive/GLYPHOSAT/DOK5_AII_Doc%20M%20TIER%20II_Section%203_Sanitized_Nov2013.txt.DOK1_Final%20Addendum%20to%20the%20RAR_Vol%203_B6_Toxicology%20and%20Metabolism.txt.html%23963
file:///C:/Users/Stefan%20Weber/Google%20Drive/GLYPHOSAT/DOK5_AII_Doc%20M%20TIER%20II_Section%203_Sanitized_Nov2013.txt.DOK1_Final%20Addendum%20to%20the%20RAR_Vol%203_B6_Toxicology%20and%20Metabolism.txt.html%23963
file:///C:/Users/Stefan%20Weber/Google%20Drive/GLYPHOSAT/DOK5_AII_Doc%20M%20TIER%20II_Section%203_Sanitized_Nov2013.txt.DOK1_Final%20Addendum%20to%20the%20RAR_Vol%203_B6_Toxicology%20and%20Metabolism.txt.html%23963
file:///C:/Users/Stefan%20Weber/Google%20Drive/GLYPHOSAT/DOK5_AII_Doc%20M%20TIER%20II_Section%203_Sanitized_Nov2013.txt.DOK1_Final%20Addendum%20to%20the%20RAR_Vol%203_B6_Toxicology%20and%20Metabolism.txt.html%23963
file:///C:/Users/Stefan%20Weber/Google%20Drive/GLYPHOSAT/DOK5_AII_Doc%20M%20TIER%20II_Section%203_Sanitized_Nov2013.txt.DOK1_Final%20Addendum%20to%20the%20RAR_Vol%203_B6_Toxicology%20and%20Metabolism.txt.html%23963
file:///C:/Users/Stefan%20Weber/Google%20Drive/GLYPHOSAT/DOK5_AII_Doc%20M%20TIER%20II_Section%203_Sanitized_Nov2013.txt.DOK1_Final%20Addendum%20to%20the%20RAR_Vol%203_B6_Toxicology%20and%20Metabolism.txt.html%23963
file:///C:/Users/Stefan%20Weber/Google%20Drive/GLYPHOSAT/DOK5_AII_Doc%20M%20TIER%20II_Section%203_Sanitized_Nov2013.txt.DOK1_Final%20Addendum%20to%20the%20RAR_Vol%203_B6_Toxicology%20and%20Metabolism.txt.html%23963
file:///C:/Users/Stefan%20Weber/Google%20Drive/GLYPHOSAT/DOK5_AII_Doc%20M%20TIER%20II_Section%203_Sanitized_Nov2013.txt.DOK1_Final%20Addendum%20to%20the%20RAR_Vol%203_B6_Toxicology%20and%20Metabolism.txt.html%23963
file:///C:/Users/Stefan%20Weber/Google%20Drive/GLYPHOSAT/DOK5_AII_Doc%20M%20TIER%20II_Section%203_Sanitized_Nov2013.txt.DOK1_Final%20Addendum%20to%20the%20RAR_Vol%203_B6_Toxicology%20and%20Metabolism.txt.html%23963
file:///C:/Users/Stefan%20Weber/Google%20Drive/GLYPHOSAT/DOK5_AII_Doc%20M%20TIER%20II_Section%203_Sanitized_Nov2013.txt.DOK1_Final%20Addendum%20to%20the%20RAR_Vol%203_B6_Toxicology%20and%20Metabolism.txt.html%23963
file:///C:/Users/Stefan%20Weber/Google%20Drive/GLYPHOSAT/DOK5_AII_Doc%20M%20TIER%20II_Section%203_Sanitized_Nov2013.txt.DOK1_Final%20Addendum%20to%20the%20RAR_Vol%203_B6_Toxicology%20and%20Metabolism.txt.html%23963
file:///C:/Users/Stefan%20Weber/Google%20Drive/GLYPHOSAT/DOK5_AII_Doc%20M%20TIER%20II_Section%203_Sanitized_Nov2013.txt.DOK1_Final%20Addendum%20to%20the%20RAR_Vol%203_B6_Toxicology%20and%20Metabolism.txt.html%23963
file:///C:/Users/Stefan%20Weber/Google%20Drive/GLYPHOSAT/DOK5_AII_Doc%20M%20TIER%20II_Section%203_Sanitized_Nov2013.txt.DOK1_Final%20Addendum%20to%20the%20RAR_Vol%203_B6_Toxicology%20and%20Metabolism.txt.html%23963
file:///C:/Users/Stefan%20Weber/Google%20Drive/GLYPHOSAT/DOK5_AII_Doc%20M%20TIER%20II_Section%203_Sanitized_Nov2013.txt.DOK1_Final%20Addendum%20to%20the%20RAR_Vol%203_B6_Toxicology%20and%20Metabolism.txt.html%23963
file:///C:/Users/Stefan%20Weber/Google%20Drive/GLYPHOSAT/DOK5_AII_Doc%20M%20TIER%20II_Section%203_Sanitized_Nov2013.txt.DOK1_Final%20Addendum%20to%20the%20RAR_Vol%203_B6_Toxicology%20and%20Metabolism.txt.html%23963
file:///C:/Users/Stefan%20Weber/Google%20Drive/GLYPHOSAT/DOK5_AII_Doc%20M%20TIER%20II_Section%203_Sanitized_Nov2013.txt.DOK1_Final%20Addendum%20to%20the%20RAR_Vol%203_B6_Toxicology%20and%20Metabolism.txt.html%23963
file:///C:/Users/Stefan%20Weber/Google%20Drive/GLYPHOSAT/DOK5_AII_Doc%20M%20TIER%20II_Section%203_Sanitized_Nov2013.txt.DOK1_Final%20Addendum%20to%20the%20RAR_Vol%203_B6_Toxicology%20and%20Metabolism.txt.html%23963
file:///C:/Users/Stefan%20Weber/Google%20Drive/GLYPHOSAT/DOK5_AII_Doc%20M%20TIER%20II_Section%203_Sanitized_Nov2013.txt.DOK1_Final%20Addendum%20to%20the%20RAR_Vol%203_B6_Toxicology%20and%20Metabolism.txt.html%23963
file:///C:/Users/Stefan%20Weber/Google%20Drive/GLYPHOSAT/DOK5_AII_Doc%20M%20TIER%20II_Section%203_Sanitized_Nov2013.txt.DOK1_Final%20Addendum%20to%20the%20RAR_Vol%203_B6_Toxicology%20and%20Metabolism.txt.html%23963
file:///C:/Users/Stefan%20Weber/Google%20Drive/GLYPHOSAT/DOK5_AII_Doc%20M%20TIER%20II_Section%203_Sanitized_Nov2013.txt.DOK1_Final%20Addendum%20to%20the%20RAR_Vol%203_B6_Toxicology%20and%20Metabolism.txt.html%23963
file:///C:/Users/Stefan%20Weber/Google%20Drive/GLYPHOSAT/DOK5_AII_Doc%20M%20TIER%20II_Section%203_Sanitized_Nov2013.txt.DOK1_Final%20Addendum%20to%20the%20RAR_Vol%203_B6_Toxicology%20and%20Metabolism.txt.html%23963
file:///C:/Users/Stefan%20Weber/Google%20Drive/GLYPHOSAT/DOK5_AII_Doc%20M%20TIER%20II_Section%203_Sanitized_Nov2013.txt.DOK1_Final%20Addendum%20to%20the%20RAR_Vol%203_B6_Toxicology%20and%20Metabolism.txt.html%23963
file:///C:/Users/Stefan%20Weber/Google%20Drive/GLYPHOSAT/DOK5_AII_Doc%20M%20TIER%20II_Section%203_Sanitized_Nov2013.txt.DOK1_Final%20Addendum%20to%20the%20RAR_Vol%203_B6_Toxicology%20and%20Metabolism.txt.html%23963
file:///C:/Users/Stefan%20Weber/Google%20Drive/GLYPHOSAT/DOK5_AII_Doc%20M%20TIER%20II_Section%203_Sanitized_Nov2013.txt.DOK1_Final%20Addendum%20to%20the%20RAR_Vol%203_B6_Toxicology%20and%20Metabolism.txt.html%23963
file:///C:/Users/Stefan%20Weber/Google%20Drive/GLYPHOSAT/DOK5_AII_Doc%20M%20TIER%20II_Section%203_Sanitized_Nov2013.txt.DOK1_Final%20Addendum%20to%20the%20RAR_Vol%203_B6_Toxicology%20and%20Metabolism.txt.html%23963
file:///C:/Users/Stefan%20Weber/Google%20Drive/GLYPHOSAT/DOK5_AII_Doc%20M%20TIER%20II_Section%203_Sanitized_Nov2013.txt.DOK1_Final%20Addendum%20to%20the%20RAR_Vol%203_B6_Toxicology%20and%20Metabolism.txt.html%23963
file:///C:/Users/Stefan%20Weber/Google%20Drive/GLYPHOSAT/DOK5_AII_Doc%20M%20TIER%20II_Section%203_Sanitized_Nov2013.txt.DOK1_Final%20Addendum%20to%20the%20RAR_Vol%203_B6_Toxicology%20and%20Metabolism.txt.html%23963
file:///C:/Users/Stefan%20Weber/Google%20Drive/GLYPHOSAT/DOK5_AII_Doc%20M%20TIER%20II_Section%203_Sanitized_Nov2013.txt.DOK1_Final%20Addendum%20to%20the%20RAR_Vol%203_B6_Toxicology%20and%20Metabolism.txt.html%23963


N/A 

N/A 

0.358 

0.177 

Fat (abdominal) 

N/A 

N/A 

0.008 

0.001 

Muscle (femoral) 

N/A 

N/A 

0.008 

0.001 

Blood 

N/A 

N/A 

0.014 

0.006 

Plasma 

N/A 

N/A 

<0.004 

Residual carcass 

0.423 

0.090 

0.050 

0.011 

Total 

0.463 

0.101 

N/A 

N/A 

Intestinal tract plus 

contents 

0.108 

0.040 

0.109 

0.041 

Residue of radioactivity 

Females 

Tissue 

% radioactivity of dose 

µg equivalents/g 

Mean b 
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Muscle (femoral) 

N/A 

N/A 

0.007 

0.002 

Blood 

N/A 

N/A 

0.010 

0.002 

Plasma 

N/A 

N/A 

<0.005 

Residual carcass 

0.382 

0.067 

0.046 

0.008 

Total 

0.411 

0.073 

N/A 

N/A 

Intestinal tract plus contents 

0.115 

0.014 

0.117 

0.015 

N/A not applicable 

Residual carcass values include partial tissue percentages 

a Mean of 4 animals 

b Mean of 5 animals 

Recovery of radioactivity 

The total mean percentage recoveries, including excreta, tissues and residual carcass was 

98.0 % for male rats and 102.2 % for females. 

Conclusion by the Notifiers 

Comparison of the results with those obtained at the same dose level but without pre- 

administration of unlabelled test substance ( 1996, TOX2000-1977) showed no significant differences 

on either the routes or rates of elimination after oral dosing. In both studies the test substance was 

excreted rapidly and predominantly in the faeces by rats of both sex and low amounts of 

radioactivity were detected in all the tissue examined. 

7th study ( 1996) 

Reference: 

IIA, 5.1.3/02 

Report: 

1996) Glyphosate acid: Whole body autoradiography in the rat (10 mg/kg) 

Data owner: Syngenta Report No.: /P/4943 

Date: 1996-06-10, not published, TOX2000-1980 
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Guidelines: 

OECD 417 (1984) 

Deviations: 

None 

GLP: 

Yes 

Acceptability: 

See RMS comment 

Materials and methods 

Non-labelled test material: 

Glyphosate acid 

Identification: 

N-phosphonomethyl glycine 

Description: 

White solid 

Lot/Batch #: 

Y04707/045 

Purity: 

99.2 % w/w 

Stability of test compound: 

Not reported 

Radiolabelled test material: 

[14C]-phosphonomethyl-labelled glyphosate acid 

Identification: 

[14C]-phosphonomethyl-labelled glyphosate acid 

Description: 

Not reported 

Lot/Batch #: 

Y04707/047 

Purity: 

> 96 % 

Specific activity : 

1.580 GBq/mMol 

Stability of test compound: 

The test substance was shown to be stable in the vehicle for longer than a period of use during the 

study 

Vehicle and/or positive control: 

Deionised water 

Test animals: 

Species: 

Rat 

Strain: 

Alpk:APfSD 

Source: 

Age: 

Not reported 

Sex: 

Males and females 

Weight at dosing: 
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215- 271 g 

Acclimation period: 

At least 5 days in stock rat cages and 24 hours prior to dosing in metabolism cages 

Diet/Food: 

Pelleted PCD rat diet (Special Diets Services Ltd., Stepfield, Witham, Essex, UK), ad libitum 

Water: 

Tap water, ad libitum 

Housing: 

Housed individually in glass metabolism cages 

Environmental conditions: 

Temperature: 21 ± 2 °C 

Humidity: 55 ± 15 % 

Air changes: At least 12 change/hour 12-hour light/dark cycle 

Study design and methods 

In life dates: 1995-10-25 to 1996-04-04 

Animal assignment and treatment 

Two male and two female non-fasted rats were administered with a single oral dose of 10 mg [14C]-

glyphosate acid/kg by gavage. 24 and 48 hours after dosing, a heterosexual pair was killed and a 

qualitative whole body autoradiogram was performed. In addition, radioactivity was measured in 

urine, faeces and exhaled air. 

Dosing Formulation Analysis 

The radiochemical concentration of the dosing preparation was determined by liquid scintillation 

counting. The (radiochemical) purity of the [14C]-labelled test substance prior to and following 

formulation in the vehicle was determined by thin layer chromatography (TLC) high performance 

liquid chromatography (HPLC). 

Collection of excreta 

Urine only was collected 6 hours after dosing, and separately together with faeces 12, 24, 36 and 48 

hours after dosing from all surviving animals. 

Urine collections comprised rinsing of each cage at each time point together with a thorough 

washing at the end of the study. 

Faecal samples were analysed by sample oxidation followed by liquid scintillation counting whereas 

samples of urine and cage washings were analysed without intermediate processing. 

Collection of exhaled air 

The exhaled air from one heterosexual pair was passed through sodium hydroxide to trap any 

radioactivity expired as [14C]-carbon dioxide. Subsamples of the contents of each trap were removed 

for radiochemical analysis at 6, 12 and 24 hours after dosing and were taken, without further 

processing, for liquid scintillation counting. 

Whole body autoradiography 

Immediately after scheduled sacrifice, each carcass was frozen rapidly and embedded in blocks of 2 

% (w/v) aqueous carboxymethylcellulose. Longitudinal sagittal sections, 30 µm thick, were taken, 

mounted on adhesive tape and freeze-dried for approximately 48 hours. Autoradiograms were 

prepared by contact with autoradiographic film and exposed for periods of 2, 4 or 6 weeks. 

Measurement of radioactivity - Liquid scintillation counting 

Radioactivity was measured by liquid scintillation analysis by means of Packard Tricarb instruments. 

The results obtained were corrected for background activity and counting efficacy using [133Ba] as 

the external source. Disintegrations per minute (dpm) values were calculated using the appropriate 

quench ŎǳǊǾŜ Řŀǘŀ ŜƴǘŜǊŜŘ ƛƴǘƻ ƛƴǎǘǊǳƳŜƴǘΩǎ ŎƻƳǇǳǘŜǊΦ 

Where sample oxidation had to be performed, samples were oxidised in a Packard Tricarb sample 

oxidiser. 
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Thin layer chromatography (TLC) 

TLC was conducted using a normal phase silica-gel (60F254) with the following solvent system: 

methanol: water: 28 % ammonium hydroxide: 10 % trichloroacetic acid (60: 30: 15:5 v/v/v/v). 

Radioactivity on the TLC plate was measured using a Berthold Tracemaster linear analyser. 

Unlabelled glyphosate acid was visualised by spraying the TLC plate with a 0.2 % ethanoic ninhydrin 

solution. 

High performance liquid chromatography (HPLC) 

To facilitate analysis a mixture of the unlabelled and radiolabelled test substance was derivatised. 

Sample analysis was performed by a Hichrom S5NH column (250 x 4.6 mm) which was eluted with 

acetonitrile buffered with 25 mMol aqueous potassium dihydrogen phosphate (60:40 v/v) at a flow 

rate of 1.5 mL/min. Radioactivity was detected using an on- line flow detector (liquid cell) and with 

UV absorption at 230 nm. 

Data evaluation 

Data were processed using the Debra (Version 4.1) computerised acquisition and processing system. 

The limit of detection (LOD) of radioactivity measurement during this study was taken as 50 dpm per 

ǎŀƳǇƭŜΣ ǿƘƛŎƘ ǿŀǎ ǘǿƛŎŜ ǘƘŜ ƭƛǉǳƛŘ ǎŎƛƴǘƛƭƭŀǘƛƻƴ ŎƻǳƴǘŜǊΩǎ ōŀŎƪƎǊƻǳƴŘ ǊŀǘŜΦ ¢ƘŜ [h5 ŦƻǊ ŜŀŎƘ ŎŀǊōƻƴ 

dioxide trap in this study was 0.01 % of the administered dose. 

Results and discussion 

Excretion of radioactivity 

The results showed that 24 hours after dosing, excreted means of the administered dose in the urine 

and faeces amounted to 22.3 % and 55.5 % in males and 11.9 % and 83.8 % in females, respectively, 

whereas less than 0.2 % was excreted as carbon dioxide. 

48 hours after dosing, excreted means of the administered dose in the urine and faeces increased to 

34.0 % and 60.5 % in males and 12.5 % and 91.2 % in females, respectively. 

The results of the excreted radioactivity in urine, faeces and exhaled air expressed as percentages of 

the administered radioactivity, together with the results for cage washings, are listed in Table B.6.1-

20. 

Table B.6.1-20: Excretion of radioactivity in urine, faeces, cage wash and expired air by male and 

female rats 

Time After Dosing (hours) 

Males 

Females 

Rat 1 

Rat 2 

Rat 3 

Rat 4 

(% of applied dose) 

(% of applied dose) 

Urine 

0-6 

5.00 

8.21 

4.06 

3.67 

6-12 

5.30 

8.67 

4.32 

4.12 
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12-24 

7.57 

9.92 

4.39 

3.23 

24-36 

N/A 

4.30 

N/A 

0.93 

36-48 

N/A 

2.90 

N/A 

0.54 

Total 

17.86 

34.00 

12.77 

12.48 

Faeces 

0-12 

30.62 

0.21 

54.27 

32.63 

12-24 

28.69 

51.48 

26.03 

54.76 

24-36 

N/A 

1.65 

N/A 

2.71 

36-48 

N/A 

7.12 

N/A 

1.13 

Total 

59.32 

60.46 

80.30 

91.23 

Exhaled 14CO2 

0-6 

0.07 
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N/A 

0.08 

N/A 

6-12 

0.02 

N/A 

0.04 

N/A 

12-24 

0.02 

N/A 

0.03 

N/A 

Total 

0.11 

N/A 

0.14 

N/A 

Terminal Cage wash 

1.12 

0.98 

1.43 

0.41 

Total 

78.40 

95.44 

94.64 

104.12 

N/A not applicable 

Whole body autoradiography 

The whole body autoradiograms showed no marked differences in the distribution of radioactivity 

between male and female rats. The greatest intensity of labelling was present in the bone for both 

sexes, followed by the intestinal tract and the kidneys 24 hours after dosing with lesser to negligible 

amounts being present after 48 hours. 

Conclusion by the Notifiers 

Orally dosed glyphosate acid was excreted rapidly and predominantly in the faeces. 48 hours after 

dosing the greatest intensity of radiolabelling was in the bone and intestinal tract plus contents. 

Table B.6.2-1: Summary of acute oral toxicity studies with glyphosate acid 

Reference (Data owner) 

Species Strain 

Number of animals / Dose levels 

(mg/kg bw) 

Purity (%) 

Vehicl e 

LD50 

(mg/kg bw) 

Main effects 

Studies from the 2001 evaluation 

Annex B- 5.2.1.1.1, 
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Glyphosate Monograph 

1995 

(Sanachem) TOX9650909 

Rat, Sprague Dawley 

5/sex/2000 

97.6 

Cotton seed oil 

> 2000 

(limit test) 

Slightly congested lungs, spleno-megaly, Liver: centri- lobular congestion 

Annex B- 

5.2.1.1.1, 

Glyphosate Monograph 

1994 

(Herbex) TOX9500245 

Rat, 

Sprague Dawley 

1/sex/2000## 

5/sex/2000 

95 

Arachi 

s oil 

> 2000 

(limit test) 

No findings 

Reference (Data owner) 

Species Strain 

Number of animals / Dose levels 

(mg/kg bw) 

Purity (%) 

Vehicl e 

LD50 

(mg/kg bw) 

Main effects 

Annex B- 

Rat, 

5/sex/0 

97.2 

water 

> 5000 

ǁ: heart weights 

5.2.1.1.1, 

Glyphosate 

Wistar 

5/sex/5000 

(limit test) 

Monograph 

1994 

(Alkaloida) 
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TOX9650142 

Annex B- 

Rat, 

2/sex/250## 

2/sex/500## 

2/sex/1000## 

2/sex/3000## 

2/sex/5000## 5/sex/5000 

95 

CMC 

> 5000 

Piloerection, 

5.2.1.1.1, 

Sprague 

(limit test) 

subdued 

Glyphosate 

Dawley 

behaviour, 

Monograph 

hunched 

appearance 

, 1995 

(SIN) 

TOX9500377 

Annex B- 

Rat, 

1/sex/2000## 

>97 

water 

> 2000 

No findings 

5.2.1.1.1, 

Sprague 

5/sex/2000 

(limit test) 

Glyphosate 

Dawley 

Monograph 

, 1992 

(Barclay) 

TOX9551810 

Annex B- 

Rat, 

5/sex/2500 

96.8 

Peanut 

> 7500 

7500 mg/kg bw: 
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5.2.1.1.1, 

Wistar 

5/sex/5000 

oil 

(estimated) 

mortality (2/5 

Glyphosate 

5/sex/7500 

ǁ, 2/5 ǀ); 

Monograph 

lethargy, ataxia, 

1991 

dyspnoea, 

(ADM) 

weight loss 

TOX9551088 

Studies from the 2001 evaluation 

Annex B- 5.2.1.1.1, 

Glyphosate Monograph 

1990 (AGC) TOX9500261 

Rat, CD 

5/sex/0 5/sex/3000 5/sex/5000 5/sex/8000 

98.1 

1% CMC 

> 8000 

җ рллл ƳƎκƪƎ ōǿΥ ŘŜŎǊŜŀǎŜŘ activity, abnormal gait and/or limb position 

Annex B- 5.2.1.1.1, 

Glyphosate Monograph 

Rat, Sprague Dawley 

5/sex/5000 

98.6 

0.5 % CMC 

> 5000 

(limit test) 

Piloerection, reduced activity, ataxia (ǁ only) 

1989 

(CHE) TOX9552319 

Studies not reviewed in the 

IIA 5.2.1/01 

Rat, 

5/females/5000 

96.4 

water 

> 5000 

decreased 

2009 

Sprague 

(limit test) 

activity, 
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(HAG) 

Dawley 

diarrhoea, 

ASB2012- 

piloerection, 

11381 

polyuria, 

salivation 

Reference (Data owner) 

Species Strain 

Number of animals / Dose levels 

(mg/kg bw) 

Purity (%) 

Vehicl e 

LD50 

(mg/kg bw) 

Main effects 

IIA 5.2.1/02 

Rat, 

5/sex/5000 

95.68 

0.5 % 

> 5000 

decreased 

Sprague 

CMC 

(limit test) 

spontaneous 

, 1995 

Dawley 

motor activity 

(ALS) 

and salivation 

ASB2012- 

11382 

IIA 5.2.1/03 

Mice, 

5/sex/5000 

95.68 

0.5 % 

> 5000 

decreased 

ICR 

CMC 

(limit test) 

spontaneous 

, 1995 

motor activity, 

ASB2012- 
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sedation and 

11383 

crouching 

position 

IIA 5.2.1/04 

Rat, 

3 females/2000 

96.66 

water 

> 2000 

No findings 

2009 

Wistar 

(step 1) 

(EXC) 

3 females/2000 

ASB2012- 

(step 2) 

11384 

IIA 5.2.1/05 

Rat, CD 

3 females/2000 

98.8 

0.8 % 

> 2000 

No findings 

(step 1) 

hydro- 

(limit test) 

2009 (HAG) 

3 females/2000 

xypro- 

ASB2012- 

(step 2) 

pylme- 

11385 

thylcel- 

lulose 

Studies not reviewed in the 2001 evaluation 

IIA 5.2.1/06 

2010 (HAG) ASB2012- 

11386 

Rat, CD 

3 females/2000 

(step 1) 

3 females/2000 

(step 2) 

96.4 

0.8 % hydro- xypro- pylme- 
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thylcel- lulose 

> 2000 

(limit test) 

No findings 

IIA 5.2.1/07 

2010 (HAG) ASB2012- 

11387 

Rat, CD 

3 females/2000 

(step 1) 

3 females/2000 

(step 2) 

97.3 

0.8 % hydro- xypro- pylme- thylcel- 

lulose 

> 2000 

(limit test) 

No findings 

IIA 5.2.1/08 

2005 

(HAG) 

ASB2012- 11388 

Rat, Sprague- Dawley 

3 females/5000 

97.23 

water 

> 5000 

(limit test) 

Diarrhea, ano- genital & facial staining, reduced faecal 

volume 

IIA 5.2.1/09 

2008 (HAG) ASB2012- 11389 

Rat, Wistar 

3 females/2000 

(step 1) 

3 females/2000 

(step 2) 

98.05 

water 

> 2000 

(limit test) 

No findings 

IIA 5.2.1/10 

2007 (NUF) ASB2012- 11390 

Rat, HanRcc: WIST 

2 x 3 ǀ/2000 

95.1 

PEG 300 

> 2000 
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(limit test) 

Slightly ruffled fur 

Studies not reviewed in 

IIA 5.2.1/11 

1988 (MON) Z35389 

Rat, Sprague Dawley 

5/sex/5000 

97.76 

water 

> 5000 

diarrhea, apparent urinary incontinence and hair loss on 

the abdomen 

Reference (Data owner) 

Species Strain 

Number of animals / Dose levels 

(mg/kg bw) 

Purity (%) 

Vehicl e 

LD50 

(mg/kg bw) 

Main effects 

IIA 5.2.1/12 

Rat, 

5/sex/2500 

99 

water 

> 5000 

Mortalities: 1/10 

Wistar 

5/sex/3500 

1/10, 3/10,7/10, 

., 1979 

5/sex/5000 

10/10 at 2500, 

(MON) 

5/sex/7000 

3500, 5000, 

Z35541 

5/sex/9900 

7000 and 9900 

mg/kg bw; 

clinical signs: 

ataxia, 

convulsions, 

muscle tremors, 

red nasal 

discharge, clear 

oral discharge, 

urinary staining 
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of the abdomen, 

soft stool, 

piloerection, 

lethargy, and 

fecal 

staining of the 

abdomen 

IIA 5.2.1/13 

Rat 

5/sex/5000 

95.6 

water 

> 5000 

No findings 

1996 

(SYN) 

TOX2000- 

1982 

IIA 5.2.1/14 

Rat 

3 ǀ/5000 

96.1 

Water 

> 5000 

Ruffled fur, 

2007 

hunched posture 

(SYN) 

ASB2012- 

11391 

IIA 5.2.1/15 

Rat 

3 ǀ/5000 

96.3 

0.5 % 

>5000 

No findings 

Tavaszi, 2011 

CMC 

( 

ASB2012- 

11392 

IIA 5.21/18 

Rat 

5 ǀ/2000 

85.8 

DMS 

> 2000 

Hunched 
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2014 

(fixed dose 

posture 

(Albaugh 

method) 

Europe Sàrl) 

ASB2014- 

9147 

Studies from the 2001 evaluation 

Annex B- 5.2.1.1.2, 

Glyphosate Monograph 

1991 (ADM) TOX9551089 

Mice, Swiss albino 

5/sex/2500 5/sex/5000 5/sex/7500 

96.8 

Peanut oil 

> 7500 

җ 2500 mg/kg bw: mortality, lethargy, ataxia, dyspnoe, weight loss 

Annex B- 

5.2.1.1.2, 

Glyphosate Monograph 

Mice, 

Charles River 

5/sex/2000 

techni 

cal 

0.5 % 

CMC 

> 2000 

(limit test) 

Piloerection, 

hunched posture, hypoactivity 

1994 (I.Pi. Ci) TOX9551624 

Reference (Data owner) 

Species Strain 

Number of animals / Dose levels 

(mg/kg bw) 

Purity (%) 

Vehicl e 

LD50 

(mg/kg bw) 

Main effects 

Annex B- 5.2.1.1.2, 

Glyphosate Monograph 

1991 (CHE)TOX95 52320 

Mice, Bom:NM RI 

5/sex/2000 

98.6 

water 
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> 2000 

(limit test) 

Piloerection, sedation 

CMC = carboxymethylcellulose 

Table B.6.2-2: Summary of acute oral toxicity studies with glyphosate salts 

Reference 

Species 

Number of 

Salt 

Vehicl 

LD50 

Main effects 

(Data owner) 

Strain 

animals / Dose 

type 

e 

(mg/kg 

levels 

Purity 

bw) 

(mg/kg bw) 

(%) 

Studies from the 2001 evaluation 

Annex B- 5.2.1.2.1, 

Glyphosate Monograph 

1995 

(Sanachem) TOX9650910 

Rat, Sprague Dawley 

5/sex/2000 

IPA 61.8 

none 

> 2000 

(limit test) 

severely congested lungs, splenomegaly, hepatomegaly with centrilo- bular conges- tion, subcap- 

suloar renal 

petechiae 

Annex B- 5.2.1.2.1, 

Glyphosate Monograph 

1994 (MON / CHE) 

TOX9552322 

Rat, Sprague Dawley 

5/sex/2000 

IPA 62.2 

none 

> 5000 

(limit test) 

No findings 

Annex B- 5.2.1.2.1, 
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Glyphosate Monograph 

Rat, Wistar 

5/sex/2000 

IPA 

62% in water 

none 

> 2000 

(limit test) 

No findings 

1989 (I.Pi.Ci) TOX9551623 

Studies from the 2001 evaluation 

Annex B- 

Rat, 

5/sex/5000 

IPA 

none 

> 5000 

Pale colored 

5.2.1.2.1, 

Sprague- 

65 

(limit test) 

kidneys and 

Glyphosate 

Dawley 

hydronephrosis 

Monograph 

in few ǀ 

1981 

(MON / CHE) 

TOX9552321 

Reference (Data owner) 

Species Strain 

Number of animals / Dose levels 

(mg/kg bw) 

Salt type 

Purity (%) 

Vehicl e 

LD50 

(mg/kg bw) 

Main effects 

Annex B- 5.2.1.2.2, 

Glyphosate Monograph 

1987 (SIN) TOX9500376 

Mice, ICR 

5/sex/0 (PEG) 5/sex/3125 5/sex/3625 5/sex/4125 5/sex/4625 5/sex/5125 

IPA 41 

PEG 200 

3669 
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(confidenc e interval: 3489 ς 

3858) 

Dose-related mortality in all IPA-treated groups; immobility, tremor, hyperemia of 

the ears 

Study from the 2001 evaluation 

Annex B- 5.2.1.2.2, 

Glyphosate Monograph 

1987 (SIN) TOX9500375 

Mice, ICR 

5/sex/0 (PEG) 5/sex/3125 5/sex/3625 5/sex/4125 5/sex/4625 5/sex/5125 

IPA 64 

PEG 200 

4373 

(confidenc e interval: 4144 ς 

4644) 

Dose-related mortality in all IPA-treated groups; immobility, tremor, 

hyperemia of the ears 

Studies not reviewed in the 2001 evaluation 

IIA 5.2.1/16 

1995 (MON) ASB2012- 11393 

Mice CD-1 

5/sex/5000 

IPA 62.34 

none 

> 5000 

Slight reduction in body weight gain in males at 5000 mg/kg/day versus controls 

IIA 5.2.1/17 

1999 

(NUF) ASB2012- 

11394 

Rat, Sprague Dawley 

5/sex/5000 

IPA 62% 

none 

> 5000 

(limit test) 

ǀ: anogenital staining, soft faeces or diarrhoea 

Study from the 2001 evaluation 

Annex B- 5.2.1.2.1, 

Glyphosate Monograph 

1987 (MON / CHE) Z85869 & TOX9552323 

Rat, Sprague- Dawley 

1/sex/2000 5/sex/5000 5/sex/7500 

NH4- 

salt 90.8 

none 

4613 

(confidenc e interval: 3511 ς 

5716) 
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5000 and 

7500 mg/kg bw: mortality; ataxia, decreased activity, diarrhea, labored breathing, color changes of 

lungs (dark red), GI tract of dead rats with 

dark/red fluid 

Tier II summaries are presented for studies not previously evaluated in the 2001 EU glyphosate 

evaluation. 

Reference: IIA, 5.2.1/01 

Report: (2009) Glyphosate: Acute Oral Toxicity Study (UDP) In Rats. 

Data owner: Helm AG Report No.: 12170-08 

Date: 2009-03-11, not published ASB2012-11381 

Guidelines: US EPA OPPTS 870.1100 Equivalent to OECD 425 (2008). 

Deviations: Humidity was in the range of 33-89 % instead of 30-70 %. This deviation did not affect the 

study outcome 

GLP: yes 

Acceptability: Please see comment by RMS 

Materials and methods 

Test material: 

Glyphosate 

Identification: 

Glyphosate Tech Grade Mixed 5-Batch 

Description: 

White powder 

Lot/Batch #: 

080704-1 thru 5 

Purity: 

96.40 % 

Stability of test compound: 

No data given in the report. 

Vehicle and/or positive control: 

Deionised water 

Test animals: 

Species: 

Rat albino 

Strain: 

Sprague-Dawley 

Source: 

Age: 

7 - 8 weeks 

Sex: 

Female 

Weight at dosing: 

160 - 187 g 

Acclimation period: 

5 days 

Diet/Food: 

Formulab #5008 (PMI Feeds Inc.), ad libitum except for approx. 16 h before dosing 

Water: 

Tap water, ad libitum 

Housing: 
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Individual housing in suspended, wire bottom, stainless steel cages. 

Environmental conditions: 

Temperature: 22 ± 3 °C 

Humidity: 30 - 89 % Air changes: 10 - 12/hour 12-hour light/dark cycle 

Study design and methods 

In life dates: 2008-11-11 to 2008-11-27 Animal assignment and treatment: 

A group of three fasted females received the test material at a dose level of 5000 mg/kg bw by oral 

gavage in a sequential manner according to the up-and-down procedure (limit test). The dosing 

volume was 12.5 mL/kg bw. Observations for mortality and clinical/behavioural signs of toxicity were 

made at least three times on the day of dosing (Day 0) and at least once daily thereafter for 14 days. 

Individual body weights were recorded just prior to dosing and on Days 7 and 14. 

On Day 14 after dosing, each animal was euthanised by an overdose of CO2. All study animals were 

subjected to gross necropsy and all abnormalities were recorded. 

Results and discussion 

Mortality: There were no mortalities during the study. 

Clinical observations: Clinical signs in one animal included activity decrease, diarrhoea, piloerection, 

polyuria and salivation, which were no longer evident at Day 8. 

Body weight: Body weight gain was unaffected by the administration of the test substance. 

Necropsy: The gross necropsy conducted at termination of the study demonstrated no observable 

abnormalities. 

Conclusion by the Notifiers 

The oral LD50 of the test material (glyphosate) in rats was estimated to be greater than 5000 mg/kg 

bw. Based on the EU and the OECD Globally Harmonised System (GHS) classification criteria, 

glyphosate is not to be classified for acute oral toxicity. 

(1995) HR-001: Acute Oral Toxicity Study In Rats. 

Data owner: Arysta Life Sciences Report No.: IET 94-0134 

Date: 1995-02-20, not published ASB2012-11382 

Guidelines: 

OECD 401 (1987), JMAFF 59 NohSan 4200 (1995), US EPA (1984) 

Deviations: 

None 

GLP: 

yes 

Acceptability: 

Please see comment by RMS 

Materials and methods 

Test material: 

Identification: 

Glyphosate technical, Code: HR-001 

Description: 

White crystal 

Lot/Batch #: 

940908-1 

Purity: 

95.68% 

Stability of test compound: 

No data given in the report. 

Vehicle and/or positive control: 

0.5% carboxymethyl-cellulose (CMC) 
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Test animals: 

Species: 

Rat 

Strain: 

Sprague-Dawley (Crj:CD), SPF 

Source: 

Age: 

5 weeks 

Sex: 

Males and females 

Weight at dosing: 

ǁ 168 - 179 g; ǀ 125 - 142 g 

Acclimation period: 

7 days 

Diet/Food: 

Pellet Diet MF (Oriental Yeast Co., Japan), ad libitum except for an overnight fast before dosing and 

about 3 h after dosing 

Water: 

Tap water, ad libitum 

Housing: 

Wire-mesh stainless steel cages in groups of 5 animals/sex/cage. 

Environmental conditions: 

Temperature: 23 ± 3°C Humidity: 55 ± 15% 

Air changes: 12/hour 12-hour light/dark cycle 

Study design and methods 

In life dates: 1995-01-24 to 1995-02-07 

Animal assignment and treatment: 

A group of five fasted rats per sex received the test material at a dose level of 5000 mg/kg bw by oral 

gavage (limit test). The dosing volume was 20 mL/kg bw. Observations for mortality and 

clinical/behavioural signs of toxicity were made three times on the day of dosing (Day 0) and at least 

once daily thereafter for 14 days. Individual body weights were recorded just prior to dosing and on 

Days 7 and 14. On Day 14 after dosing, each animal was euthanized under ether anesthesia and 

subjected to gross necropsy. 

Results and discussion 

Mortality: There were no mortalities during the study. 

Clinical observations: Decreased spontaneous motor activity was observed in five males and three 

females as well as salivation in one male. These signs were observed at 1 and 3 hours after the 

administration. 

Body weight: No body weight losses were recorded on Day 7 and 14 after administration when 

compared with the body weights on the day of administration. 

Necropsy: The gross necropsy conducted at termination of the study demonstrated no observable 

abnormalities. 

Conclusion by the Notifiers 

The oral LD50 of the test material (HR-001) in rats was estimated to be greater than 5000 mg/kg bw. 

Based on the EU and the OECD Globally Harmonised System (GHS) classification criteria, HR-001 is 

not to be classified for acute oral toxicity. 

Report: (1995) HR-001: Acute Oral Toxicity Study In Mice. 

Data owner: Arysta Life Sciences Report No.: IET 94-0133 

Date: 1995-02-20, not published ASB2012-11383 
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Guidelines: OECD 401 (1987), JMAFF 59 NohSan 4200 (1995), US EPA (1984) 

Deviations: None 

GLP: yes 

Acceptability: Please see comment by RMS 

Materials and methods 

Test material: 

Identification: 

Glyphosate technical, Code: HR-001 

Description: 

White crystal 

Lot/Batch #: 

940908-1 

Purity: 

95.68 % 

Stability of test compound: 

No data given in the report. 

Vehicle and/or positive control: 

0.5 % carboxymethyl-cellulose (CMC) 

Test animals: 

Species: 

Mice 

Strain: 

ICR (Crj:CD-1), SPF 

Source: 

Age: 

6 weeks 

Sex: 

Males and females 

Weight at dosing: 

ǁ 29.4 - 32.7 g; ǀ 22.8 - 25.8 g 

Acclimation period: 

7 days 

Diet/Food: 

Pellet Diet MF (Oriental Yeast Co., Japan), ad libitum 

except for approx. 2 h before dosing, and 3 h after dosing 

Water: 

Tap water, ad libitum 

Housing: 

Aluminium cages with wire-mesh floors in groups of 5 animals/sex/cage. 

Environmental conditions: 

Temperature: 23 ± 3 °C 

Humidity: 55 ± 15 % Air changes: 12/hour 12-hour light/dark cycle 

Study design and methods 

In life dates: 1995-01-24 to 1995-02-07 

Animal assignment and treatment: 

A group of five fasted mice per sex received the test material at a dose level of 5000 mg/kg bw by 

oral gavage (limit test). The dosing volume was 20 mL/kg bw. Observations for mortality and 

clinical/behavioural signs of toxicity were made three times on the day of dosing (Day 0) and at least 

once daily thereafter for 14 days. Individual body weights were recorded just prior to dosing and on 
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Days 7 and 14. On Day 14 after dosing, each animal was euthanized under ether anesthesia and 

subjected to gross necropsy. 

Results and discussion 

Mortality: There were no mortalities during the study. 

Clinical observations: Decreased spontaneous motor activity was observed in one male and one 

female as well as sedation and crouching position in another male. These signs were observed at 1 

and 3 hours after the administration. 

Body weight: 7 days after administration, a slight body weight loss (0.5 g) was observed in one male 

when compared with the body weight on the day of administration. No body weight losses were 

recorded in any animal 14 days after the administration. 

Necropsy: The gross necropsy conducted at termination of the study demonstrated no observable 

abnormalities. 

Conclusion by the Notifiers 

The oral LD50 of the test material (HR-001) in mice was estimated to be greater than 5000 mg/kg bw. 

Based on the EU and the OECD Globally Harmonised System (GHS) classification criteria, HR-001 is 

not to be classified for acute oral toxicity. 

Report: (2009) Glyphosate Technical: Acute Oral Toxicity Study in Rats. 

Data owner: Excel Report No.: C22864 

Date: 2009-04-02, not published ASB2012-11384 

Guidelines: OECD 423 (2001) 

Commission Regulation (EC) No 440/2008 (2008), method B.1 tris 

Deviations: None 

GLP: yes 

Acceptability: Please see comment by RMS 

Materials and methods 

Test material: 

Identification: 

Glyphosate Technical 

Description: 

Solid 

Lot/Batch #: 

GI-1045 

Purity: 

96.66 % 

Stability of test compound: 

(Stable under storage conditions.) Expiry date: July 2010. 

Vehicle and/ 

or positive control: 

Purified water 

Test animals: 

Species: 

Rat 

Strain: 

HanRcc: WIST (SPF) 

Source: 

Age: 

11 weeks 

Sex: 

Female 
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Weight at dosing: 

181.0 ς 198.7 g 

Acclimation period: 

7 days 

Diet/Food: 

Pelleted standard Provimi Kliba 3433 rat/mouse maintenance diet, batch no. 61/08 (Provimi Kliba 

AG, 4303 Kaiseaugst / Switzerland) ad libitum (except for the overnight fasting period rior to 

intubation and approximately 3-4 hours post dose). 

Water: 

Tap water, ad libitum 

Housing: 

In groups of three in Makrolon type-4 cages with wire mesh tops and standard softwood bedding 

όΨ[ƛƎƴƻŎŜƭΩ {Ƙƛƭƭ AG, 4132 Muttenz / Switzerland). 

Environmental conditions: 

Temperature: 22 ± 3 °C 

Humidity: 30 - 70 % Air changes: 10 - 15/hour 

12-hour light/dark cycle 

Study design and methods 

In life dates: 2009-02-13 to 2009-02-03 and 2009-02-05 

Animal assignment and treatment: 

Two groups of three fasted females each received the test material at a dose level of 2000 mg/kg bw 

by oral gavage. The dosing volume was 10 mL/kg bw. Observations for mortality and clinical signs of 

toxicity were made at least five times on the day of dosing (Day 

1) and at twice daily thereafter during days 2-15. Individual body weights were recorded just prior to 

dosing and on Days 8 and 15. 

On Day 15 after dosing, each animal was euthanised by CO2 asphyxiation. All study animals were 

subjected to gross necropsy and all abnormalities were recorded. 

Results and discussion 

Mortality: No deaths occurred during the study. 

Clinical observations: No clinical signs were observed during the course of the study. 

Body weight: The body weight of the animals was within the range commonly recorded for this strain 

and age. 

Necropsy: No macroscopic findings were recorded at necropsy. 

Conclusion by the Notifiers 

The oral LD50 of the test material (glyphosate technical) in rats was estimated to be greater than 

2000 mg/kg bw. Based on the EU and the OECD Globally Harmonized System (GHS) classification 

criteria, glyphosate technical is not to be classified for acute oral toxicity. 

Report: (2009) Acute Oral Toxicity Study of Glyphosate TC in Rats. 

Data owner: Helm AG Report No.: 23910 

Date: 2009-06-16, not published ASB2012-11385 

Guidelines: EC method B.1 tris (2004/73/EC), OECD 423 (ATC method) and OPPTS 870.1100. 

Deviations: A personnel change in the Head of the Quality Assurance Unit did not affect the validity 

of the study outcome. 

GLP: yes 

Acceptability: Please see comment by RMS 

Materials and methods 

Test material: 

Glyphosate TC 

Identification: 
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Glyphosate technical grade 

Description: 

White powder 

Lot/Batch #: 

20080801 

Purity: 

98.8 % 

Stability of test compound: 

2010-08-01 

Vehicle and/or positive control: 

0.8 % aqueous hydroxypropylmethylcellulose gel 

Test animals: 

Species: 

Rat albino 

Strain / Stock: 

CD / Crl:CD(SD) 

Source: 

Age: 

50 - 51 days 

Sex: 

Female 

Weight at dosing: 

167 - 186 g 

Acclimation period: 

5 days 

Diet/Food: 

ssniff® R/M-H V1534 (ssniff Spezialdiäten GmbH), ad libitum except for approx. 16 h before dosing 

Water: 

Tap water, ad libitum 

Housing: 

Groups of 3 animals were kept in MAKROLON cages (type III plus) with granulated textured wood as 

bedding material. 

Environmental conditions: 

Temperature: 22 ± 3 °C 

Rel. humidity: 40 - 70 % 12-hour light/dark cycle 

Study design and methods: 

In life dates: 2009-02-04 to 2009-03-04 

Animal assignment and treatment: 

A group of three fasted females received the test material at a single dose level of 2000 mg/kg bw by 

oral gavage. The dosing volume was 10 mL/kg bw. Observations for mortality and 

clinical/behavioural signs of toxicity were made before, immediately, 5, 15, 30 and 60 min, as well as 

3, 6, and 24 hours after administration and at least once daily thereafter for 14 days. Individual body 

weights were recorded just prior to dosing and thereafter in weekly intervals up to the end of the 

study. 

On Day 14 after dosing, all animals were sacrificed, dissected and inspected macroscopically. All gross 

pathological changes were recorded. No microscopic examination was performed as no pathological 

findings were noted at necropsy. 

Results and discussion 

Mortality: There were no mortalities during the study. 
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Clinical observations: No clinical signs were observed during the study. 

Body weight: Body weight gain was unaffected by the administration of the test substance. 

Necropsy: The gross necropsy conducted at termination of the study demonstrated no observable 

abnormalities. 

Conclusion by the Notifiers 

The oral LD50 of the test material (Glyphosate TC) in rats was estimated to be greater than 2000 

mg/kg bw. Based on the EU and the OECD Globally Harmonised System (GHS) classification criteria, 

Glyphosate TC is not to be classified for acute oral toxicity. 

Report: (2010) Acute Oral Toxicity Study of Glyphosate TC in Rats. 

Data owner: Helm AG Report No.: 24874 

Date: 2010-01-06, not published ASB201211386 

Guidelines: EC method B.1 tris (2004/73/EC), OECD 423 (ATC method) and OPPTS 870.1100. 

Deviations: There were no deviations from the study plan. 

GLP: yes 

Acceptability: Please see comment by RMS 

Materials and methods 

Test material: 

Glyphosate TC 

Identification: 

Glyphosate technical grade 

Description: 

White powder 

Lot/Batch #: 

2009051501 

Purity: 

96.4 % 

Stability of test compound: 

2011-05-15 

Vehicle and/ 

or positive control: 

0.8 % aqueous hydroxypropylmethylcellulose 

Test animals: 

Species: 

Rat albino 

Strain / Stock: 

CD / Crl:CD(SD) 

Source: 

Age: 

Approx. 7 weeks 

Sex: 

Female 

Weight at dosing: 

171 - 192 g 

Acclimation period: 

5 days 

Diet/Food: 

ssniff® R/M-H V1534 (ssniff Spezialdiäten GmbH), ad libitum except for approx. 16 h before dosing 

Water: 

Tap water, ad libitum 
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Housing: 

Groups of 3 animals were kept in MAKROLON cages (type III plus) with granulated textured wood as 

bedding material. 

Environmental conditions: 

Temperature: 22 ± 3 °C 

Rel. humidity: 40 - 70 % 12-hour light/dark cycle 

Study design and methods: 

In life dates: 2010-10-15 to 2010-11-10 

Animal assignment and treatment: 

A group of three fasted females received the test material at a single dose level of 2000 mg/kg bw by 

oral gavage. The dosing volume was 10 mL/kg bw. Observations for mortality and 

clinical/behavioural signs of toxicity were made before, immediately, 5, 15, 30 and 60 min, as well as 

3, 6 and 24 hours after administration and at least once daily thereafter for 14 days. Individual body 

weights were recorded just prior to dosing and thereafter in weekly intervals up to the end of the 

study. 

On Day 14 after dosing, all animals were sacrificed, dissected and inspected macroscopically. All gross 

pathological changes were recorded. No microscopic examination was performed as no pathological 

findings were noted at necropsy. 

Results and discussion 

Mortality: There were no mortalities during the study. 

Clinical observations: No clinical signs were observed during the study. 

Body weight: Body weight gain was unaffected by the administration of the test substance. 

Necropsy: The gross necropsy conducted at termination of the study demonstrated no observable 

abnormalities. 

Report: (2010) 

Acute Oral Toxicity Study of Glyphosate TC in Rats. 

Data owner: Helm AG Report No.: 24602 

Date: 2010-02-19, not published ASB2012-11387 

Guidelines: EC method B.1 tris (2004/73/EC), OECD 423 (ATC method) and OPPTS 870.1100. 

Deviations: There were no deviations from the study plan. 

GLP: yes 

Acceptability: Please see comment by RMS 

Materials and methods 

Test material: 

Glyphosate TC 

Identification: 

Glyphosate technical grade 

Description: 

White powder 

Lot/Batch #: 

20090506 

Purity: 

97.3 % 

Stability of test compound: 

May 2011 

Vehicle and/or positive control: 

0.8 % aqueous hydroxypropylmethylcellulose 

Test animals: 

Species: 
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Rat albino 

Strain / Stock: 

CD / Crl:CD(SD) 

Source: 

Age: 

Approx. 7 - 8 weeks 

Sex: 

Female 

Weight at dosing: 

154 - 196 g 

Acclimation period: 

5 days 

Diet/Food: 

ssniff® R/M-H V1534 (ssniff Spezialdiäten GmbH), ad libitum except for approx. 16 h before dosing 

Water: 

Tap water, ad libitum 

Housing: 

Groups of 3 animals were kept in MAKROLON cages (type III plus) with granulated textured wood as 

bedding material. 

Environmental conditions: 

Temperature: 22 ± 3 °C 

Rel. humidity: 40 - 70 % 12-hour light/dark cycle 

Study design and methods: 

In life dates: 2009-10-26 to 2009-11-24 

Animal assignment and treatment: 

A group of three fasted females received the test material at a single dose level of 2000 mg/kg bw by 

oral gavage. The dosing volume was 10 mL/kg bw. Observations for mortality and 

clinical/behavioural signs of toxicity were made before, immediately, 5, 15, 30 and 60 min, as well as 

3, 6, and 24 hours after administration and at least once daily thereafter for 14 days. Individual body 

weights were recorded just prior to dosing and thereafter in weekly intervals up to the end of the 

study. 

On Day 14 after dosing, all animals were sacrificed, dissected and inspected macroscopically. All gross 

pathological changes were recorded. No microscopic examination was performed as no pathological 

findings were noted at necropsy. 

Results and discussion 

Mortality: There were no mortalities during the study. 

Clinical observations: No clinical signs were observed during the study. 

Body weight: Body weight gain was unaffected by the administration of the test substance. 

Necropsy: The gross necropsy conducted at termination of the study demonstrated no observable 

abnormalities. 

Conclusion by the Notifiers 

The oral LD50 of the test material (Glyphosate TC) in rats was estimated to be greater than 2000 

mg/kg bw. Based on the EU and the OECD Globally Harmonised System (GHS) classification criteria, 

Glyphosate TC is not to be classified for acute oral toxicity. 

Report: (2005) 

Glyphosate Acid Technical ς Acute Oral Toxicity Up and Down Procedure in Rats. 

Data owner: Helm AG Report No.: 15274 

Date: 2005-04-04, not published ASB2012-11388 

Guidelines: US EPA OPPTS 870.1100 (2002) 
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OECD 425 (2001). 

Deviations: There were no deviations from the study plan. 

GLP: yes 

Acceptability: Please see comment by RMS 

Materials and methods 

Test material: 

Glyphosate Acid Technical 

Identification: 

Glyphosate Acid Technical 

Description: 

White crystalline powder 

Lot/Batch #: 

040205 

Purity: 

97.23 % 

Stability of test compound: 

Test substance was expected to be stable for the duration of testing. 

Vehicle and/or positive control: 

Distilled water 

Test animals: 

Species: 

Rat albino 

Strain: 

Sprague-Dawley derived 

Source: 

Age: 

11 weeks 

Sex: 

Female 

Weight at dosing: 

222 - 235 g 

Acclimation period: 

21 or 23 days 

Diet/Food: 

Purina Rodent Chow #5012, ad libitum except for overnight fasting before dosing 

Water: 

Filtered tap water, ad libitum 

Housing: 

Individual housing in suspended stainless steel cages with mesh floors. Litter paper was placed 

beneath the cage and was changed at least three times per week. 

Environmental conditions: 

Temperature: 19-23 °C 

12-hour light/dark cycle 

Study design and methods: 

In life dates: 2004-05-04 to 2004-05-20 

Animal assignment and treatment: 

A group of three fasted females received the test material at a dose level of 5000 mg/kg bw by oral 

gavage in a sequential manner according to the up-and-down procedure (limit test). The test 

substance was administered as a 50 % w/w suspension in distilled water. Observations for mortality 
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and clinical/behavioural signs of toxicity were made during the first several hours post-dosing and at 

least once daily thereafter for 14 days after dosing. Individual body weights were recorded just prior 

to dosing and on Days 7 and 14. 

On Day 14 after dosing, each animal was euthanised by an overdose of CO2. All study animals were 

subjected to gross necropsy and all abnormalities were recorded. 

Results and discussion 

Mortality: There were no mortalities during the study. 

Clinical observations: Clinical signs noted for all animals included diarrhea, ano-genital and facial 

staining, and/or reduced fecal volume. All animals recovered by Day 4 and appeared active and 

healthy for the remainder of the 14-day observation period. 

Body weight: Body weight gain was unaffected by the administration of the test substance. 

Necropsy: The gross necropsy conducted at termination of the study demonstrated no observable 

abnormalities. 

Conclusion by the Notifiers 

The oral LD50 of the test material (glyphosate acid technical) in rats was estimated to be greater than 

5000 mg/kg bw. Based on the EU and the OECD Globally Harmonised System (GHS) classification 

criteria, Glyphosate Acid Technical is not to be classified for acute oral toxicity. 

Report: 

2008) Acute Oral Toxicity Study in 

Data owner: Helm AG 

Report No.: RF-3996.305.475.07 

Date: 2008-09-16, not published ASB2012-11389 

Guidelines: 

OECD guideline 423 (2001). 

Deviations: 

The experimental phase initiation and conclusion dates were 

updated. This deviation did not affect the study outcome. 

GLP: 

yes 

Acceptability: 

Please see comment by RMS 

Materials and methods 

Test material: 

Glyphosate Technical 

Identification: 

Glyphosate Technical 

Description: 

Solid 

Lot/Batch #: 

20070606 

Purity: 

98.05 % 

Stability of test compound: 

No data given in the report. 

Vehicle and/or positive control: 

Deionised water 

Test animals: 

Species: 

Rat albino 
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Strain: 

Wistar Hannover 

Source: 

Age: 

8 - 9 weeks 

Sex: 

Female 

Weight at dosing: 

172 - 205 g 

Acclimation period: 

6 days 

Diet/Food: 

Autoclaved Nuvilab CR-1 pellet diet type for rodents (Nuvital Nutrients Ltda.), ad libitum except for 

fasting overnight before dosing 

Water: 

Filtered drinking water, ad libitum 

Housing: 

Groups of three rats per cage were held in polypropylene rodents cages with wire mesh tops and 

bedding material. 

Environmental conditions: 

Temperature: 22 ± 3 °C 

Humidity: 30 - 70 % Air changes: min. 10/hour 12-hour light/dark cycle 

Study design and methods 

In life dates: 2007-09-12 to 2008-06-11 

Animal assignment and treatment: 

A group of three fasted females received the test material at a dose level of 2000 mg/kg bw by oral 

gavage in a stepwise manner. Observations for mortality and clinical/behavioural signs of toxicity 

were made once within the first 30 minutes after dosing, three times more during the first 4 hours 

after dosing, and daily thereafter for a period of 14 days. Individual body weights were recorded just 

prior to dosing (Day 0) and on Days 7 and 14. On Day 14 after dosing, each animal was euthanized by 

an overdose of CO2. All study animals were subjected to gross necropsy and all abnormalities were 

recorded. 

Results and discussion 

Mortality: There were no mortalities during the study. 

Clinical observations: No clinical signs of toxicity were observed in females treated with 2000 mg/kg 

bw. 

Body weight: Body weight gain was unaffected by the administration of the test substance. 

Necropsy: The gross necropsy conducted at termination of the study demonstrated no observable 

abnormalities. 

Conclusion by the Notifiers 

The acute oral LD50 cutoff-value of the test material (glyphosate technical) in female rats was 

estimated to be 5000 mg/kg bw. Based on the EU and the OECD Globally Harmonised System (GHS) 

classification criteria Glyphosate Technical is not to be classified for acute oral toxicity. 

GLYPHOSATE TECHNICAL (NUP05068) : Acute oral toxicity study in rats 

Data owner: Nufarm Report No.: BO2272 

Date: 2007-03-01, unpublished ASB2012-11390 

Guidelines: Japanese guideline Japanese Ministry of Agriculture, Forestry and Fisheries (JMAFF), 

Guidelines for Preparation of Study Results, Acute oral toxicity studies. Guideline 2"1-1 

Notification 12 NohSan No. 8147, as partly revised in 16-Shouan- 9260, on 16 March 2005. 
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English translation by ACIS on 17 Oct 2005. 

Directive 2004173/EC, 8.1 tris "Acute Oral Toxicity-Acute Toxic Class Method", April 29, 

2004. 

OECD Guidelines for the Testing of Chemicals, Number 423 "Acute Oral Toxicity - Acute 

Toxic Class Method", adopted 17 December 2001. 

Deviations: None 

GLP: yes 

Acceptability: Please see comment by RMS 

Materials and methods 

Test material: 

Identification: 

Glyphosate Technical (NUP 05068) 

Description: 

White powder 

Lot/Batch #: 

200609062 

Purity: 

95.1 % 

Stability of test compound: 

Stable under storage conditions. 

Vehicle and/or positive control: 

Polyethylene glycol 300 (PEG 300) 

Test animals: 

Species: 

Rat 

Strain: 

HanRcc:WIST (SPF) 

Source: 

Age: 

11 weeks 

Sex: 

Female 

Weight at dosing: 

160 - 187 gg 

Acclimation period: 

5 days 

Diet/Food: 

Pelleted standard Provimi Kliba 3433 rat/mouse maintenance 

diet, batch no. 67/06 (Provimi Kliba AG, CH-4303 Kaiseraugst/Switzerland) ad libitum. 

Water: 

Tap water, ad libitum 

Housing: 

In groups of three in Makrolon type-4 cages with wire mesh tops and standard softwood bedding 

('Lignocel' Schill AG, CH-4132 MuttenzlSwitzerland). 

Environmental conditions: 

Temperature: 22 ± 3 °C 

Humidity: 30 - 70 % Air changes: 10 - 15/hour 12-hour light/dark cycle 

Study design and methods: 

In life dates: 2006-12-12 to 2007-01-04 
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Animal assignment and treatment: 

The animals received a single dose of the test item by oral gavage administration at 2000 mg/kg body 

weight after being fasted for approximately 18 to 19 hours (access to water was permitted). Food 

was provided again approximately 3 hours after dosing. The dosing volume was 10 mL/kg body 

weight. OBSERVATIONS for Mortality and Viability: Daily during the acclimatization period, during the 

first 30 minutes and at approximately 1, 2, 3 and 5 hours after administration on test day 1 (with the 

clinical signs) and twice daily during days 2-15. 

Body weights: On test days 1 (prior to administration), 8 and 15. 

Clinical signs: Daily during the acclimatisation period, during the first 30 minutes and at 

approximately 1, 2, 3 and 5 hours after administration on test day 1. Once daily during days 2-15. All 

abnormalities were recorded. 

NECROPSY: All animals were killed at the end of the observation period by Carbon dioxide 

asphyxiation. 

Results and discussion 

Mortality: There were no mortalities during the study. 

Clinical observations: Clinical signs in one animal included activity decrease, diarrhoea, piloerection, 

polyuria and salivation, which were no longer evident at Day 8. 

Body weight: Body weight gain was unaffected by the administration of the test substance. 

Necropsy: The gross necropsy conducted at termination of the study demonstrated no observable 

abnormalities. 

Conclusion by the Notifiers 

The median lethal dose of Glyphosate Technical (NUP 05068) after single oral administration to 

female rats, observed over a period of 14 days is: LD50 (female rat) > than 2000 mg/kg body weight. 

Based on the EU and the OECD Globally Harmonised System (GHS) classification criteria, Glyphosate 

Technical (NUP 05068) is not to be classified for this end point. 

Report: . (1988) Acute Oral Toxicity Study of Glyphosate Batch/Lot/NBR No. XLI-55 in Sprague-Dawley 

Rats 

Data owner: Monsanto Monsanto Report No.: FD-88-29 Date: 1988-06-08, not published Z35389 

Guidelines: US EPA 81-1 

Deviations: None 

GLP: yes 

Acceptability: Please see comment by RMS 

Materials and methods 

Test material: 

Identification: 

Glyphosate 

Description: 

White powder 

Lot/Batch #: 

XLI-55 

Purity: 

97.76 % 

Stability of test compound: 

No data given in the report. 

Vehicle and/or positive control: 

Distilled water 

Test animals: 

Species: 

Rat 
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Strain: 

Sprague-Dawley 

Source: 

Age: 

Not specified 

Sex: 

Male and female 

Weight at dosing: 

ǁ 300 - 332 g; ǀ 217 - 222 g 

Acclimation period: 

At least 5 days 

Diet/Food: 

NIH Open Formula 07 Rat and Mouse Diet, certified feed (Zeigler Brothers, Inc., Gardners, PA, US), ad 

libitum (except when fasted overnight prior to dosing) 

Water: 

Tap water, libitum 

Housing: 

Wire mesh cages 

Environmental conditions: 

Temperature: 20 ς 23.9 ºC 

Humidity: 40 ς 70 % Air changes: Not specified 

Light cycle: 12 hour light/dark cycle 

Study design and methods: 

In life dates: 1988-04-05 to 1988-04-19 

Animal assignment and treatment: 

Groups of five male and five female rats received the test material at a dose level of 5000 mg/kg 

body weight by oral gavage as a 50 % w/v aqueous suspension. Observations for mortality and signs 

of toxicity were made three times on the day of dose administration and twice daily thereafter. Body 

weights were recorded prior dose administration on study day 1, and on days 8 and 15 (terminal 

sacrifice). A gross necropsy was performed on all animals at the time terminal sacrifice (day 15) and 

all abnormalities were recorded. 

Results and discussion 

Mortality: No mortalities occurred. 

Clinical observations: Clinical signs included diarrhoea, apparent urinary incontinence, and hair loss 

on the abdomen. 

Body weight: Body weight gain was noted for all animals. 

Necropsy: No internal abnormalities were noted during gross necropsy examination of the animals. 

Conclusion by the Notifiers 

The oral LD50 of the test material (glyphosate) in rats was estimated to be 5000 mg/kg body weight. 

Based on the EU and the OECD Globally Harmonised System (GHS) classification criteria, glyphosate 

should not be classified for acute oral toxicity. 

Report: (1979) Acute Oral 

Toxicity Study In Rats. 

Data owner: Monsanto 

Monsanto Report No.: BND-77-428 Date: 1979-08-06, not published Z35541 

Guidelines: None (pre-guideline) 

Deviations: Not specified 

GLP: no (pre-GLP) 

Acceptability: Please see comment by RMS 
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Materials and methods 

Test material: 

Glyphosate 

Identification: 

Glyphosate Technical 

Description: 

Fine white powder 

Lot/Batch #: 

XHI-180 

Purity: 

99 % 

Stability of test compound: 

No data given in the report. 

Vehicle and/or positive control: 

Distilled water 

Test animals: 

Species: 

Rat 

Strain: 

Wistar 

Source: 

Age: 

Not specified 

Sex: 

Male and female 

Weight at dosing: 

225 - 294 g 

Acclimation period: 

Not specified 

Diet/Food: 

ad libitum (except when fasted for approximately 18 hours prior to dosing) 

Water: 

ad libitum 

Housing: 

Individually 

Environmental conditions: 

Temperature: Not specified Humidity: Not specified Air changes: Not specified Light cycle: Not 

specified 

Study design and methods: 

In life dates: Not specified 

Animal assignment and treatment: 

Groups of five male and five female rats received the test material at a dose levels of 2.5, 3.5, 5.0, 

7.0, and 9.9 g/kg body weight by oral gavage. The test material was administered by oral intubation 

as a 25 % w/v solution in distilled water. Observations for mortality and overt signs of effect were 

made at 0-2 and 4-6 hours following dosing and twice daily thereafter (early morning and late 

afternoon) for fourteen days. Body weights were recorded prior to fasting, on Day 7, and on Day 14 

of the study. A gross necropsy was performed on all animals at the time of death or terminal sacrifice 

(Day 14). All abnormalities were recorded. 

Results and discussion 
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Mortality: Mortalities in the study are as indicated below in Table B.6.2-3. 

Table B.6.2-3: Summary of Mortality 

Dose Level 

(g/kg body weight) 

Mortality/Total Number of Animals Dosed 

2.5 

1/10 

3.5 

1/10 

5.0 

3/10 

7.0 

8/10 

9.9 

10/10 

Clinical observations: Clinical signs included ataxia, convulsions, muscle tremors, red nasal discharge, 

clear oral discharge, urinary staining of the abdomen, soft stool, piloerection, lethargy, and fecal 

staining of the abdomen. 

Body weight: For the 2.5, 3.5, 5.0, and 7.0 g/kg body weight dose levels, although some animals lost 

weight between 7 and 14 days, all surviving animals gained weight throughout the study. 

Necropsy: A summary of the gross necropsy findings for the decedents and the animals necropsied at 

the conclusion of the 14-day observation period is presented in Table B.6.2-4. 

Table B.6.2-4: Summary of Necropsy Findings 

Dose Level 

(g/kg body weight) 

Animals Necropsied at 14 Days 

Decedents 

2.5 

Discoloured lungs, liver, and/or kidneys 

Urinary and faecal staining of the abdomen Discoloured lungs 

Fluid filled stomach 

Fluid filled and/or distended intestines 

3.5 

Discoloured lungs, liver, and/or kidneys Air filled intestines 

Discoloured lungs 

5.0 

No observations 

Oral and/or nasal discharge 

Urinary and/or faecal staining of the abdomen 

Discoloured lungs and/or liver 

Fluid filled and/or discoloured stomach and/or intestines 

7.0 

Discoloured lungs, liver, and/or kidneys Air filled intestines 

Oral discharge 

Fluid filled intestines and/or stomach Discoloured liver, and/or kidneys Urinary and/or faecal staining 

of the 

abdomen 

9.9 
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Not applicable 

Discoloured lungs, liver, and/or kidneys Fluid filled intestines and/or stomach Oral and/or nasal 

discharge 

Urinary staining of the abdomen 

Conclusion by the Notifiers 

The oral LD50 of the test material (glyphosate) in rats was estimated to be 5.6 g/kg body weight with 

95 % confidence limits of 4.9 to 6.3 g/kg body weight. Based on the EU and the OECD Globally 

Harmonised System (GHS) classification criteria, glyphosate is not to be classified for acute oral 

toxicity. 

Report: (1996) Glyphosate Acid: Acute Oral Toxicity Study In Rats. 

Data owner: Syngenta Report No.: CTL/P/4660 

Date: 1996-08-23, not published TOX2000-1982 

Guidelines: OECD 425 (2001) 

US EPA OPPTS 870.1100 (2002) 

Deviations: None 

GLP: yes 

Acceptability: Please see comment by RMS. 

Materials and methods 

Test material: 

Identification: 

Glyphosate Acid 

Description: 

Technical, white solid 

Lot/Batch #: 

P24 

Purity: 

95.6 % 

Stability of test compound: 

The test substance was used within the expiry date. 

Vehicle and/ 

or positive control: 

Deionised water 

Test animals: 

Species: 

Rat 

Strain: 

Alpk:APfSD (Wistar-derived) 

Source: 

Age: 

Young adult 

Sex: 

Male and female 

Weight at dosing: 

233-260 g (males), 197-225 g (females) 

Acclimation period: 

At least 6 days 

Diet/Food: 

Diet (PCD), supplied by Special Diet Services Limited, Witham, Essex, UK ad libitum (except overnight 

immediately prior to dosing). 
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Water: 

Mains water ad libitum 

Housing: 

5/cage, sexes separately in multiple rat racks suitable for animals of this strain and the weight range 

expected during the course of the study. 

Environmental conditions: 

Temperature: 21 ± 2 °C 

Humidity: 40 ς 70 % 

Air changes: Approximately 25-30/hour 12-hour light/dark cycle 

Study design and methods: 

In life dates: 1995-03-16 to 1995-03-30 

Animal assignment and treatment: 

In an acute oral toxicity study, a group of five male and five female, fasted, young adult Alpk:APfSD 

(Wistar-derived) rats were given a single oral dose of 5000 mg/kg bw of glyphosate acid by gavage. 

The test substance was diluted in deionised water. The volume of the dose was calculated for each 

animal according to its weight at the time of dosing and a standard volume of 10 mL/kg of the dosing 

preparation was administered. 

Prior to the start of the study, all rats were examined to ensure that they were physically normal and 

exhibited normal activity. The animals were observed for signs of systemic toxicity once within 2 

hours of dosing and again between 4 and 7 hours after dosing. Subsequent observations were made 

daily, up to day 15. 

The animals were weighed on the day before dosing (day -1), immediately before dosing (day 1) and 

on days 3, 8, 8 and 15. 

All animals were subjected to an examination post mortem. This involved an external observation 

and a careful examination of all thoracic and abdominal viscera. 

Results and discussion 

Mortality: There were no mortalities. 

Clinical observations: There were no signs of systemic toxicity. 

Body weight: All animals lost weight initially due to the pre-dose fast, but all had exceeded their 

initial weight by day 3, and apart from a transient weight loss in one female, continued to gain 

weight throughout the remainder of the study. 

Necropsy: Red or mottled areas in the lung or red areas in the thymus were seen in three males and 

two females. These are common spontaneous findings in rats of this age and strain and are 

considered not to be treatment-related. 

Conclusion by the Notifiers 

The oral LD50 of the test material (glyphosate acid) in rats was estimated to be greater than 5000 

mg/kg bw. Based on the EU and the OECD Globally Harmonised System (GHS) classification criteria, 

glyphosate acid is not to be classified for acute oral toxicity. 

Report: 

(2007) Glyphosate technical material: Acute oral toxicity study in the rat (up and down procedure). 

Data owner: Syngenta Report No.: B02755 

Date: 2007-02-08, not published ASB2012-11391 

Guidelines: 

OECD 425 (2001) 

US EPA OPPTS 870.1100 (2002) 

Japanese MAFF 12 NohSan No. 8147 

Deviations: 

None 

GLP: 
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yes 

Acceptability: 

Please see comment by RMS 

Materials and methods 

Test material: 

Identification: 

Glyphosate technical material 

Description: 

Technical, white powder 

Lot/Batch #: 

0507 

Purity: 

96.1 % 

Stability of test compound: 

Re-certification date August 2008. Stable under storage conditions (room temperature range 20 ± 5 

°C, protected from light and humidity). 

Vehicle and/or positive control: 

Purified water (deionised water processed and treated by the PURELAB Option-R unit which links 

four purification technologies: reverse osmosis, adsorption, ion-exchange and photo oxidation). 

Test animals: 

Species: 

Rat 

Strain: 

HanRcc:WIST (SPF) 

Source: 

Age: 

11 weeks 

Sex: 

Female 

Weight at dosing: 

183.0-188.9 g 

Acclimation period: 

5-7 days 

Diet/Food: 

Pelleted standard Provimi Kliba 3433 rat/mouse maintenance diet (Provimi Kliba AG, CH-4303 

Kaiseraugst, Switzerland) ad libitum (except for pre-dose fast). 

Water: 

Community tap water ad libitum 

Housing: 

Individually in Makrolon type-3 cages with standard softwood bedding 

Environmental conditions: 

Temperature: 22 ± 3 °C 

Humidity: 30 - 70 % Air changes: 10 - 15/hour 12-hour light/dark cycle 

Study design and methods: 

In life dates: 2006-12-06 to 2006-12-26 

Animal assignment and treatment: 

In an acute oral toxicity study, a group of three, fasted, 11 week old, HanRcc:WIST (SPF), female rats 

was given a single oral dose of glyphosate technical material (96.1 % w/w glyphosate acid) at a 

concentration of 5000 mg/kg body weight by gavage. The test substance was diluted in vehicle 
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(purified water) and dosed at a volume dosage of 10 mL/kg body weight. 

Single animals were dosed sequentially at no less than approximately 48 hour intervals. The time 

intervals between dosing were determined by the onset, duration and severity of clinical signs. The 

first animal was treated at a dose level of 5000 mg/kg body weight. As no mortality or significant 

clinical signs were observed, two additional animals were sequentially dosed at 5000 mg/kg such that 

a total of 3 animals were tested. No mortalities were observed, therefore the study was terminated. 

The animals were examined daily during the acclimatisation period and mortality, viability and 

clinical signs were recorded. All animals were examined for clinical signs once during the first 30 

minutes and at approximately 1, 2, 3 and 5 hours after treatment on day 1 and once daily during test 

days 2-15. Mortality/viability was recorded once during the first 30 minutes and at approximately 1, 

2, 3 and 5 hours after administration on test day 1 (with the clinical signs) and twice daily during days 

2-15. 

Body weights were recorded on day -1 (prior to removal of food), day 1 (prior to administration) and 

on days 8 and 15. 

All animals were killed at the end of the observation period by carbon dioxide asphyxiation, 

necropsied and examined macroscopically. 

Results and discussion 

Mortality: There were no mortalities. 

Clinical observations: Slight ruffled fur was noted in all animals from the 30-minute reading to the 5-

hour reading and persisted in one animal until test day 3. Hunched posture was also noted in the 

animals from the 1- or 2-hour reading to the 5-hour reading. 

Body weight: The body weight of the animals was within the range commonly recorded for this strain 

and age. 

Necropsy: No macroscopic findings were recorded at the scheduled necropsy. 

Conclusion by the Notifiers 

The oral LD50 of the test material (glyphosate technical material) in rats was estimated to be greater 

than 5000 mg/kg bw. Based on the EU and the OECD Globally Harmonised System (GHS) classification 

criteria, glyphosate technical material is not to be classified for acute oral toxicity. 

Report: 

2011) Glyphosate technical: Acute oral toxicity study in the rat (up and down procedure) 

Data owner: Syngenta Report No.: 10/218-001P 

Date: 2011-04-15, not published ASB2012-11392 

Guidelines: 

OECD 425 (2008) 

OPPTS 870.1100 (2002) 

Deviations: 

None 

GLP: 

yes 

Acceptability: 

Please see comment by RMS 

Materials and methods 

Test material: 

Identification: 

Glyphosate technical 

Description: 

Technical, dry white powder 

Lot/Batch #: 

569753(BX20070911) 
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Purity: 

96.3 % 

Stability of test compound: 

Stable under storage conditions (room temperature range 

<30 °C), recertification date end August 2011 

Vehicle and/or positive control: 

0.5% Carboxymethylcellulose (CMC) 

Test animals: 

Species: 

Rat 

Strain: 

RjHan:WI 

Source: 

Age: 

10-11 weeks 

Sex: 

Female 

Weight at dosing: 

228-231 g 

Acclimation period: 

At least 21 days 

Diet/Food: 

ssniff® SM R/M-Z+H "Autoclavable complete feed for rats and rats ς breeding and maintenance" 

produced by ssniff Spezialdiäten GmbH, D-59494 Soest Germany ad libitum (except for pre-dose fast) 

Water: 

Tap water ad libitum 

Housing: 

Individually in Type II. polypropylene/polycarbonate cages with Lignocel Bedding for Laboratory 

Animals 

Environmental conditions: 

Temperature: 22 ± 3 °C 

Humidity: 30 - 70 % Air changes: 15 - 20/hour 12-hour light/dark cycle 

Study design and methods: 

In life dates: 2011-01-20 to 2011-02-10 

Animal assignment and treatment: 

In an acute oral toxicity study, a group of three, fasted, 10-11 week old, RjHan:WI female rats was 

given a single oral dose of glyphosate technical (96.3 % w/w glyphosate technical) at a concentration 

of 5000 mg/kg body weight by gavage. The test substance was diluted in vehicle (0.5 % 

carboxymethylcellulose) and administered at a dosing volume of 10 mL/kg. 

Single animals were dosed sequentially at no less than approximately 48 hour intervals. The time 

intervals between dosing were determined by the onset, duration and severity of clinical signs. 

Treatment of an animal at the next dose was only performed when no significant clinical signs were 

noted in the previous animal. 

All animals were examined for clinical signs once during the first 30 minutes and at approximately 1, 

2, 3, 4 and 6 hours after treatment on day 1 and once daily for 14 days thereafter. 

Body weights were recorded on day -1 (prior to removal of food), day 0 (prior to administration) and 

on days 7 and 14. 

All animals were exsanguinated under pentobarbital anaesthesia at the end of the observation 

period, necropsied and examined macroscopically. 
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Results and discussion 

Mortality: There were no mortalities. 

Clinical observations: No clinical signs were observed in the 3 animals treated at 5000 mg/kg bw. 

Body weight: The body weight of the animals was within the range commonly recorded for this strain 

and age. 

Necropsy: No macroscopic findings were recorded at the scheduled necropsy. 

Conclusion by the Notifiers 

The oral LD50 of the test material (glyphosate technical) in rats was estimated to be greater than 

5000 mg/kg bw. Based on the EU and the OECD Globally Harmonised System (GHS) classification 

criteria, Glyphosate technical is not to be classified for acute oral toxicity. 

Report: 

Fixed Dose Method 

Data owner: Albaugh Europe Sàrl 

Report No.: 4140853 

Date: 2014-00-01, not published ASB2014-9147 

Guidelines: OECD 420 (2001) 

Method B1 bis (EC) No.440/2008 

Deviations: Homogeneity, concentration or stability or test item formulation not determined 

GLP: yes 

Acceptability: Please see comment by RMS 

Materials and methods 

Test material: 

Identification: 

Glyphosate technical 

Description: 

Technical, white crystalline solid 

Lot/Batch #: 

04062014 

Purity: 

85.79 % 

Vehicle and/or positive control: 

Dimethyl sulphoxide 

Test animals: 

Species: 

Rat 

Strain: 

RccHanTM:Wistar 

Source: 

Age: 

8-12 weeks 

Sex: 

Female 

Weight at dosing: 

141 - 171 g 

Acclimation period: 

At least 5 days 

Water: 

Tap water ad libitum 

Housing: 
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Animals were housed in groups of up to four 

Environmental conditions: 

Temperature: 19 to 25 °C Humidity: 30 - 70 % 

Air changes: at least 15 /hour 12-hour light/dark cycle 

Study design and methods: 

In life dates: 2014-07-10 to 2014-07-30 

Animal assignment and treatment: 

Female Wistar (RccHanTM:Wist) strain rats were supplied by Harlan Laboratories UK Ltd., Oxon, UK. 

On receipt the animals were randomly allocated to cages. The females were nulliparous and non-

pregnant. The body weight variation did not exceed ±20 % of the body weight of the initially dosed 

animal. 

With the exception of an overnight fast immediately before dosing and for approximately three to 

four hours after dosing, free access to mains drinking water and food (2014C Teklad Global Rodent 

diet supplied by Harlan Laboratories UK Ltd., Oxon, UK) was allowed throughout the study. 

For the purpose of the study the test item was freshly prepared, as required, as a 

dispersion/suspension in dimethyl sulphoxide. Dimethyl sulphoxide was used because the test item 

did not dissolve/suspend in distilled water or arachis oil BP. 

The test item was formulated within two hours of being applied to the test system. It is assumed that 

the formulation was stable for this duration. 

No analysis was conducted to determine the homogeneity, concentration or stability of the test item 

formulation. This is an exception with regard to GLP and has been reflected in the GLP compliance 

statement. 

Using available information on the toxicity of the test item, 2000 mg/kg bwwas chosen as the starting 

dose (one animal) and administered at a dosing volume of 10 mL/kg. In the absence of toxicity at a 

dose level of 2000 mg/kg bw, an additional group of four animals was treated. All animals were 

dosed once only by gavage, using a metal cannula attached to a graduated syringe. 

Clinical observation were made ½, 1, 2, and 4 hours after dosing and then daily for fourteen days. 

Morbidity and mortality checks were made twice daily. 

Individual body weights were recorded on day 0 (the day of dosing) and on days 7 and 14. 

At the end of the observation period the animals were killed by cervical dislocation. All animals were 

subjected to gross necropsy. This consisted of an external examination and opening of the abdominal 

and thoracic cavities. The appearance of any macroscopic abnormalities was recorded. No tissues 

were retained. 

Results and discussion 

Mortality: There were no deaths. 

Clinical observations: No signs of sytemic toxicity were noted in the initial treated animal during the 

observation period. Hunched posture was noted during the day of dosing in four additional treated 

animals. 

Body weight: All animals showed expected gains in body weight over the observation period. 

Necropsy: No macroscopic findings were recorded at the scheduled necropsy. No tissues were 

retained. 

Report: 1995) Acute Toxicity Study of MON 

0139 by Oral Administration in Mice. 

Data owner: Monsanto 

Monsanto Report No.: XX-95-205 Date: 1995-10-05, not published ASB2012-11393 

Guidelines: JMAFF 59 NohSan No. 4200 (January 28, 1985) 

Deviations: None 

GLP: yes 

Acceptability: Please see comment by RMS 
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Materials and methods 

Test material: 

Identification: 

MON 0139 

Description: 

Light yellow viscous solution 

Lot/Batch #: 

LBRV-11092 

Purity: 

62.34% (isopropyl amine salt of glyphosate) 

Stability of test compound: 

Stable under room temperature, expiry July, 1996 

Vehicle and/or positive control: 

Water for injection 

Test animals: 

Species: 

Mouse 

Strain: 

Crj:CD-1(ICR) 

Source: 

Age: 

6 weeks 

Sex: 

Male and female 

Weight at dosing: 

ǁ 31.1 ς 34.5 g; ǀ 22.2 ς 26.2 g 

Acclimation period: 

Approximately 1 week 

Diet/Food: 

CRF-1 pelleted diet, sterilised by radiation (Oriental Yeast Co., Ltd.), ad libitum except during fasting 

prior to dosing 

Water: 

Tap water; ad libitum 

Housing: 

Plastic cages with wood chip bedding in groups of 5 (groups of 5 or 6 during quarantine/acclimation) 

Environmental conditions: 

Temperature: 23 ± 3 ºC 

Humidity: 50 ± 20 % 

Air changes: 11 ς 13 per hour 

Light cycle: 12 hour illumination per day 

Study design and methods: 

In life dates: 1995-08-16 ς 1995-09-06 

Animal assignment and treatment: 

Preliminary study: During the quarantine/acclimatization period, a preliminary study was conducted 

using 9 males and 9 females. The animals were fasted for approximately 4 hours prior to 

administration and the test article was administered once orally, by gavage, adjusting the dose 

volume according to each dose level. Three male and female animals were dosed with 1000, 2000 or 

5000 mg/kg body weight. The animals were fed again after administration, and had free access to 

water throughout the experimental period. 
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Main Study: 

In the preliminary study, no deaths were observed in either sex in any of the dose groups. Based on 

these results, the dose level of 5000 mg/kg body weight was selected for the main test. The animals 

were ranked by individual body weights and randomly assigned to groups so as to ensure the 

homogeneity of group means as far as possible. The animals were fasted for approximately 4 hours 

prior to administration and the test article was administered once orally, by gavage. The animals in 

the 5000 mg/kg body weight group and control group were given 0.041 mL/10 g body weight of test 

ŀǊǘƛŎƭŜ ŀƴŘ ΨǿŀǘŜǊ ŦƻǊ ƛƴƧŜŎǘƛƻƴΩΣ ǊŜǎǇŜŎǘƛǾŜƭȅΦ 9ŀŎƘ ƎǊƻǳǇ ŎƻƴǎƛǎǘŜŘ ƻŦ р ŀƴƛƳŀƭǎ ǇŜǊ ǎŜȄΦ !ƴƛƳŀƭǎ 

were fed again after administration, and had free access to water throughout the experimental 

period. 

The animals were observed frequently for the first 6 hours after administration, and then once daily 

for 14 days for mortality, signs of toxicity and abnormalities. Body weights were recorded prior to 

fasting, immediately before dosing, and on days 1, 2, 3, 7, 10 and 14 after dosing. A gross necropsy 

was performed on all animals at the time of terminal sacrifice at the end of the 14-day observation 

period. 

Results and discussion 

Mortality: There were no mortalities during the study. 

Clinical observations: No clinical signs of toxicity were observed. 

Body weight: In males, a slight tendency toward retardation of body weight gain as compared with 

the control group was observed in the 5000 mg/kg body weight group from 7 days after 

administration (see Table B.6.2-5). In females, no compound-related changes were observed in the 

5000 mg/kg body weight group. 

Table B.6.2-5: Summary of male body weights 

MON 0139 Dose (mg/kg body weight) 

Days After Administration 

0a 

0 

1 

2 

3 

7 

10 

14 

0 

34.4 

32.6 

34.5 

35.2 

35.4 

37.3 

38.1 

38.8 

5000 

34.8 

32.8 

34.2 

34.1 

34.4 

35.1 
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35.9 

37.3 

a Prior to fasting 

Necropsy: No abnormalities were observed. 

Conclusion by the Notifiers 

The oral LD50 of the test material (MON 0139) in mice was >5000 mg/kg body weight. Based on the 

EU and the OECD Globally Harmonised System (GHS) classification criteria, MON 0139 is not to be 

classified for acute oral toxicity. 

Report: (1999) NUP5a99 62 % glyphosate MUP: Acute oral toxicity study in rats ς Limit test 

Study No.: 7907 

Date: 1999-09-16, unpublished ASB2012-11394 

Guidelines: US EPA Health Effects Test Guidelines, OPPTS 870.1100 (1998) 

Deviations: None 

GLP: yes 

Acceptability: Please see comment by RMS 

Materials and methods 

Test material: 

Identification: 

NUP5a99 62 % glyphosate MOP 

Description: 

clear viscous amber liquid 

Lot/Batch #: 

Drum Sample E 

Purity: 

62 % 

Stability of test compound: 

No data available 

Vehicle and/ 

or positive control: 

None 

Test animals: 

Species: 

Rat 

Strain: 

Sprague-Dawley derived, albino 

Source: 

Age: 

Not specified 

Sex: 

5 males and 5 females 

Weight at dosing: 

Young adult/males 227-254 grams and females 178-200 grams at 

experimental startg 

Acclimation period: 

14 days 

Diet/Food: 

Purina Rodent Chow #5012 

Water: 

Tap water, ad libitum 
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Housing: 

singly housed in suspended stainless steel caging with mesh floors. Litter paper was placed beneath 

the cage 

and was changed at least three times per week. 

Environmental conditions: 

Temperature: 22-24 °C Humidity: not specified Air changes: not specified 

12-hour light/dark cycle 

Study design and methods 

In life dates: 1999-08-03 ς 1999-08-17 

Animal assignment and treatment: 

Prior to dosing, a group of animals was fasted for approximately 17.25 hours by removing feed from 

their cages. After weighing and clinical examination, ten (five male and five female) healthy rats were 

selected for test. Individual doses were calculated based on the initial bodyweights, taking into 

account the specific gravity (determined by PSL) of the test substance. Each animal received 5000 

mg/kg of the test substance via gavage. Feed was replaced approximately 3.5 hours after dosing. The 

day of administration was considered Day zero of the study. Animals were weighed prior to test 

substance administration (initial) and again on Days 7 and 14 (termination). Clinical signs were 

recorded at 1,3 and 22 hours post- dosing and at least once daily thereafter for 14 days. Observations 

included gross evaluation of skin and fur, eyes and mucous membranes, respiratory, circulatory, 

autonomic and product safety labs central nervous systems, somatomotor activity and behavior 

pattern. Particular attention was directed to observation of tremors, convulsions, salivation, diarrhea 

and coma. All rats were euthanized via CO2 inhalation on Day 14. Gross necropsies were performed 

on all animals. 

Results and discussion 

Mortality: There were no mortalities during the study. 

Clinical observations: Most females exhibited anogenital staining and two females exhibited soft 

feces or diarrhea, but recovered by Day 2. 

Body weight: Body weight gain was unaffected by the administration of the test substance. 

Necropsy: The gross necropsy conducted at termination of the study demonstrated no observable 

abnormalities. 

Conclusion by the Notifiers 

The single dose acute oral LD50 of NUP5a99 62 % glyphosate MUP is greater than 5000 mg/kg of 

bodyweight. 

Based on the EU and the OECD Globally Harmonised System (GHS) classification criteria, NUP5a99 62 

% glyphosate MOP is not to be classified for this endpoint. 

B.6.2.2 Acute percutaneous toxicity 

Similarly, for the previous EU evaluation, a multitude of dermal toxicity studies in rats and rabbits 

were provided using glyphosate acid and its salts. Additional studies in rats with glyphosate acid were 

submitted for the current re-evaluation. 

Table B.6.2-6: Summary of acute dermal toxicity studies with glyphosate acid 

Reference (Data owner) 

Species Strain 

Number of animals / Dose 

Purity (%) 

Vehicle 

LD50 

(mg/kg 

Main effects 

levels 
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bw) 

(mg/kg bw) 

Studies from the 2001 evaluation 

Annex B- 5.2.2.1.1, 

Glyphosate Monograph 

1995 

(Sanachem) TOX9650910 

Rat, Sprague Dawley 

5/sex/2000 

97.6 

Cotton seed oil 

> 2000 

(limit test) 

splenomegaly, Liver: centri- lobular congestion 

Annex B- 5.2.2.1.1, 

Glyphosate Monograph 

, 

1994 (SIN) TOX9500378 

Rat, Sprague Dawley 

5/sex/2000 

95 

Suspen- ded (50% 

w/w) in natrosol (1% w/w 

in water) 

> 2000 

(limit test) 

No findings 

Annex B- 5.2.2.1.1, 

Glyphosate Monograph 

1994 

(Herbex) TOX9500246 

Rat, Sprague Dawley 

5/sex/2000 

95 

none 

> 2000 

(limit test) 

No findings 

Studies from the 2001 evaluation 

Annex B- 

Rat, 

2/sex/0 

97.2 

water 

> 2000 

No findings 

5.2.2.1.1, 

Wistar 

5/sex/2000 
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(limit 

Glyphosate 

test) 

Monograph 

1994 

(ALkaloida) 

TOX9650143 

Reference (Data owner) 

Species Strain 

Number of animals / Dose levels 

(mg/kg bw) 

Purity (%) 

Vehicle 

LD50 

(mg/kg bw) 

Main effects 

Annex B- 5.2.2.1.1, 

Glyphosate Monograph 

1992 

(Barclay) TOX9551813 

Rat, Sprague- Dawley 

5/sex/2000 

> 97 

none 

> 2000 

(limit test) 

No findings 

Annex B- 5.2.2.1.1, 

Glyphosate Monograph 

1991 (ADM TOX9551090 

Rat, Wistar 

5/sex/2500 5/sex/5000 

96.8 

Water (slurry) 

> 5000 

body weight loss 

Annex B- 5.2.2.1.1, 

Glyphosate Monograph 

1990 (AGC) TOX9551793 

Rat, CD 

5/sex/0 5/sex/3000 5/sex/5000 5/sex/8000 

98.1 

0.9 % saline 

> 8000 

No findings 

Studies not reviewed in the 2001 evaluation 

IIA 5.2.2/01 

1989 (CHE) TOX9300328 

Rat, Sprague Dawley 
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5/sex/2000 

98.6 

Water for moiste- ning 

> 2000 

(limit test) 

No mortalities, body weight loss in one female, scab formation at application site; 

0.5 h-1d after dosing reduced 

activity and piloerection 

IIA 5.2.2/02 

, 2009 (HAG) ASB2012- 11395 

Rat, 

Sprague Dawley 

5/sex/5050 

96.4 

water 

> 5050 

body weight 

loss in 1 male and 1 female 

IIA 5.2.2/03 

1995 (ALS) ASB2012- 11396 

Rat, SD 

5/sex/2000 

95.68 

water 

> 2000 

(limit test) 

No findings 

IIA 5.2.2/04 

2009 

(EXC) ASB 2012- 

11397 

Rat, 

HanRcc: WIST 

5/sex/2000 

96.66 

water 

> 2000 

No mortalities, 

no signs of systemic toxicity; in 4 females slight local signs (erythema, scaling and 

scabs) at the application sites 

Reference (Data owner) 

Species Strain 

Number of animals / Dose levels 

(mg/kg bw) 

Purity (%) 

Vehicle 

LD50 

(mg/kg bw) 

Main effects 
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Studies not reviewed in the 2001 evaluation 

IIA 5.2.2/05 

Rat, CD 

5/sex/2000 

98.8 

water 

> 2000 

No findings 

2009 (HAG) 

ASB2012- 11398 

IIA 5.2.2/06 

Rat, CD 

5/sex/2000 

96.4 

water 

> 2000 

No findings 

2010 (HAG) ASB2012- 

11399 

IIA 5.2.2/07 

Rat, CD 

5/sex/2000 

97.3 

water 

> 2000 

No findings 

2010 (HAG) ASB2012- 11400 

IIA 5.2.2/08 

2005 (HAG) ASB2012- 

11401 

Rat, 

Sprague Dawley 

5/sex/5000 

97.23 

water 

> 5000 

No findings 

IIA 5.2.2/09 

2008 (HAG) ASB2012- 11402 

Rat, 

Wistar Hannove r 

5/sex/2000 

98.05 

water 

(for moisto- ning) 

> 2000 

No findings 

IIA 5.2.2/10 
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2007 (NUF) ASB2012- 11403 

Rat, 

HanRcc: WIST 

5/sex/2000 

95.1 

PEG 300 

> 2000 

(limit test) 

No findings 

IIA 5.2.2/11 

1996 (SYN) TOX2000- 1983 

Rat 

5/sex/2000 

95.6 

Moiste- 

ned with deionise d water 

> 2000 

Slight erythema 

in 1ǁ, small scabs in 1 ǀ 

IIA 5.2.2/12 

2007 (SYN) ASB2012- 11404 

Rat 

5/sex/5000 

96.1 

Moiste- 

ned with purified water 

> 5000 

No findings 

IIA 5.2.2/13 

2011 (SYN) ASB2012- 11405 

Rat 

5/sex/5000 

96.3 

Moiste- 

ned with purified water 

> 5000 

No findings 

Reference (Data owner) 

Species Strain 

Number of animals / Dose levels 

(mg/kg bw) 

Purity (%) 

Vehicle 

LD50 

(mg/kg bw) 

Main effects 

Studies from the 2001 evaluation 

Annex B- 

Rabbit, 
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5/sex/5000 

97.8 

Moiste- 

> 5000 

Mortality (1 ǀ); 

5.2.2.1.2, 

NZW 

ned with 

anorexia, 

Glyphosate 

saline 

diarrhea, soft 

Monograph 

stool 

, 

1988 (MON) 

TOX9552325 

Table B.6.2-7: Summary of acute dermal toxicity studies with glyphosate salts 

Reference (Data owner) 

Species Strain 

Number of animals / Dose levels 

(mg/kg bw) 

Salt type Purity 

(%) 

Vehicle 

LD50 

(mg/kg bw) 

Main effects 

Studies from the 2001 evaluation 

Annex B- 5.2.2.2.1, 

Glyphosate Monograph 

1995 

(Sanachem) TOX9650910 

Rat, Sprague Dawley 

5/sex/2000 

IPA 61.8 

none 

> 2000 

(limit test) 

severely congested lungs, splenomegaly, hepatomegaly with centrilobular congestion, subcapsuloar 

renal petechiae 

Annex B- 5.2.2.2.1, 

Glyphosate Monograph 

1989 (I.Pi.Ci.) TOX9551625 

Rat, Wistar 

5/sex/2000 

IPA 62% 

none 

> 2000 
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(limit test) 

Erythema maculate (1ǁ), scales (1 ǀ) 

Annex B- 5.2.2.2.2, 

Glyphosate Monograph 

1987 (MON / CHE) TOX9552327 

Rabbit NZW 

5/sex/5000 

Ammo nium salt 90.8 

Moiste ned with saline 

> 5000 

(limit test) 

Mortality (1ǀ); diarrhea, soft stool 

Studies from the 2001 evaluation 

Annex B- 5.2.2.2.2, 

Glyphosate Monograph 

1987 (MON / CHE) TOX9552328 

Rabbit NZW 

5/sex/5000 

Sodiu m salt 80.3 

Saline (1mL/g 

) 

> 5000 

(limit test) 

Soft stool 

Annex B- 

5.2.2.2.2, 

Glyphosate Monograph 

1981 

(MON / CHE) TOX9552326 

Rabbit 

NZW 

5/sex/5000 

IPA 

65 

none 

> 5000 

(limit test) 

No findings 

Tier II summaries are presented for studies not previously evaluated in the 2001 EU glyphosate 

evaluation. 

For details regarding studies reviewed during the 2001 EU evaluation please refer to the monograph. 

Reference: 

IIA, 5.2.2/01 

Report: 

(1989) Acute dermal toxicity (limit) test in rats 

Data owner: Cheminova A/S Report No.: 5884 

Date: 1989-06-21, not published TOX9300328 

Guidelines: 

OECD, EEC, EPA1 
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Deviations: 

None 

GLP: 

yes 

Acceptability: 

Please see comment by RMS 

Materials and methods 

Test material: 

Identification: 

Glyphosate technical 

Description: 

White powder 

Lot/Batch #: 

206-Jak-25-1 

Purity: 

No data given in the report. 

Stability of test compound: 

No data given in the report. 

Vehicle and/or positive control: 

Water 

Test animals: 

Species: 

Rats 

Strain: 

Sprague-Dawley 

Source: 

Age: 

8-10 weeks 

Sex: 

Males and females (nulliparous and non-pregnant) 

Weight at dosing: 

ǁ 212 - 240 g; ǀ 188 - 234 g 

Acclimation period: 

6 days 

Diet/Food: 

Expanded Rat and Mouse Maintenance Diet, ad libitum 

Water: 

Tap water, ad libitum 

Housing: 

polypropylene cages with mesh floors in groups of 5 animals/cage. 

1 Guideline numbers are not specified in the report, however the study is compliant with OECD 402, 

EEC B3 and EPA 81-2 with the exception of a slightly different test item application procedure. 

Environmental conditions: 

Temperature: 19 - 22 °C 

Humidity: 49 % 

12-hour light/dark cycle 

Study design and methods 

In life dates: 1989-06-06 to 1989-06-21 

Animal assignment and treatment: 
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A group of 5 male and 5 female rats was prepared by clipping the backs free of hair, approximately 

24 hours before application of the test material. Care was taken to avoid abrading the skin. 

Glyphosate technical was administered dermally in a single application under occlusion at a dose 

level of 2000 mg/kg bw. 

The test material was applied evenly onto gauze dressing, which was applied to the shaved back of 

each rat. The trunk of the rat was then encircled with a strip of non-irritating tape. After 24 hours the 

tape was removed and the skin was wiped with a water-dampened tissue to remove excess test 

material. 

The rats were observed frequently on the day of dosing and once daily for 14 days following dosing. 

They were weighed immediately prior to dosing, 7 days after dosing and at sacrifice at the end of the 

14-day observation period. 

At the end of the observation period and sacrifice by carbon dioxide asphyxiation, each animal was 

subjected to a gross post mortem examination. 

Results and discussion 

Mortality: There were no mortalities during the study. 

Clinical observations: Clinical signs noted 30 minutes to 1 day after dosing included piloerection and 

reduced activity. Scab formation was noted at test sites 2 to 14 days after dosing. 

Body weight: Body weight gains with the exception of one animal, which lost weight, were 

acceptable. 

Necropsy: The gross necropsy conducted at termination of the study demonstrated no observable 

abnormalities. 

Conclusion by the Notifiers 

The dermal LD50 of the test material, glyphosate technical, in Sprague-Dawley Rats was estimated to 

be greater than 2000 mg/kg bw. 

(2009) Glyphosate ς Acute Dermal Toxicity Study in Rats. 

Data owner: Helm AG Report No.: 12171-08 

Date: 2009-03-11 GLP: 

not published 

ASB2012-11395 

Guidelines: 

US EPA OPPTS 870.1200 (1998) 

Deviations: 

Humidity was in the range of 30-86% instead of 30-70%. This 

deviation did not affect the study outcome. 

GLP: 

yes 

Acceptability: 

Please see comment by RMS 

Materials and methods 

Test material: 

Glyphosate 

Identification: 

Glyphosate Tech Grade Mixed 5-Batch 

Description: 

White powder 

Lot/Batch #: 

080704-1 thru 5 

Purity: 

96.71 % 
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Stability of test compound: 

No data given in the report. 

Vehicle and/or positive control: 

Deionised water 

Test animals: 

Species: 

Rat albino 

Strain: 

Sprague-Dawley 

Source: 

Age: 

Approx. 8 weeks 

Sex: 

5 males and 5 females 

Weight at dosing: 

Males: 299 - 348 g 

Females: 189 - 207 g 

Acclimation period: 

5 days 

Diet/Food: 

Formulab #5008 (PMI Feeds Inc.), ad libitum 

Water: 

Tap water, ad libitum 

Housing: 

Individual housing in suspended, wire bottom, stainless steel cages. 

Environmental conditions: 

Temperature: 22 ± 3 °C 

Humidity: 30 - 70 % 

Air changes: 10 - 12/hour 12-hour light/dark cycle 

Study design and methods 

In life dates: 2008-12-04 to 2008-12-18 

Animal assignment and treatment: 

One dose level group of 5 male and 5 female rats was examined in a limit test. The dose level of 5050 

mg/kg bw was applied once for 24 hours on the shaved intact dorsal skin of the rats (ca. 1/10 of body 

surface). Observations for mortality and clinical/behavioural signs of toxicity were made at least 

three times on the day of dosing (Day 0) and at least once daily thereafter for 14 days. Individual 

body weights were recorded just prior to dosing and on Days 7 and 14. Observations for evidence of 

dermal irritation were made at approximately 60 minutes after removal of wrappings, and on Days 4, 

7, 11 and 14. On Day 14 after dosing, animals were euthanized by an overdose of CO2. All study 

animals were subjected to gross necropsy and all abnormalities were recorded. 

Results and discussion 

Mortality: There were no mortalities during the study. 

Clinical observations: A single dermal administration of 5050 mg/kg bw to 5 male and 5 female rats 

did not reveal any clinical signs of toxicity. No skin reactions were observed. 

Body weight: Body weight gain was unaffected by the administration of the test substance, with the 

exception of 2 animals that lost or failed to gain weight during the study.. 

Necropsy: The gross necropsy conducted at termination of the study demonstrated no observable 

abnormalities. 

Conclusion by the Notifiers 
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The dermal LD50 of the test material (glyphosate) in rats was estimated to be greater than 5050 

mg/kg bw. Based on the EU and the OECD Globally Harmonised System (GHS) classification criteria, 

Glyphosate is not to be classified for acute dermal toxicity. 

Report: 

1995, HR-001: Acute dermal toxicity study in rats. 

Data owner: Arysta LifeScience Report No.: 94-0154 

Date: 1995-03-14, not published ASB2012-11396 

Guidelines: 

U.S. EPA FIFRA Guideline Subdivision F 81-2 

Deviations: 

None 

GLP: 

yes 

Acceptability: 

Please see comment by RMS 

Materials and methods 

Test material: 

Glyphosate 

Identification: 

Glyphosate technical. Code HR-001 

Description: 

White crystal 

Lot/Batch #: 

Batch n° 940908-1 

Purity: 

95.68 % 

Stability of test compound: 

No data given in the report. 

Vehicle and/or positive control: 

Deionised water 

Test animals: 

Species: 

Rat 

Strain: 

Specific pathogen free SD rats (Crj:CD) 

Source: 

Age: 

6 weeks 

Sex: 

Male and female 

Weight at dosing: 

248 ς 268 g in males and 178 ς 198 g in females 

Acclimation period: 

9 days 

Diet/Food: 

Certified diet pellet MF (Oriental yeast Co.) 

Water: 

Tap water, ad libitum 

Housing: 
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Individual housing in suspended, wire bottom, stainless steel cages. 

Environmental conditions: 

Temperature: 24.3 ± 0.3 °C 

Humidity: 53 - 55 % 

Air changes: 12 times/hour 12-hour light/dark cycle 

Study design and methods 

In life dates: 1995-01-31 ς 1995-02-23 

Animal assignment and treatment: 

The test material was prepared as a suspension in deionised water. The suspension was applied on 

the shave skin of 5 males and 5 females specific pathogen free SD rats (Crj:CD) at a dose level of 2000 

mg/kg. Mortality and clinical signs were recorded 1, 3 and 6 hours after administration and at least 

once daily thereafter until the termination of the 14-day observation period. All animals were 

weighed on the day of administration and on days 7 and 

14 after administration. The surviving animals were euthanized after completion of the observation 

period (day 14) and examined for gross abnormalities. All animals were subjected to necropsy. 

Results and discussion 

Mortality: There were no mortalities during the study. 

Clinical observations: No clinical signs were noted in any animals of 0 and 2000 mg/kg groups. 

Body weight: All animals gained their body weights on days 7 and 14 after administration. Necropsy: 

There was no macroscopic abnormality in any surviving animals at final necropsy after completion of 

the observation period. 

Conclusion by the Notifiers 

The oral LD50 of the test material (glyphosate) in rats was estimated to be greater than 2000 mg/kg 

bw. However, the protocol of this study does not allow to confirm that glyphosate is not to be 

classified for acute oral toxicity based on the EU and the OECD Globally Harmonized System (GHS) 

classification criteria. 

2009, Glyphosate Technical: Acute Dermal Toxicity Study in Rat. 

Data owner: 

Excel 

Report No.: C22875 

Date: 2009-04-02, not published 

ASB2012-11397 

Guidelines: 

OECD 402 (1987) 

Commission Regulation (EC) No 440/2008 (2008); method B.3 

Deviations: 

Weight of female animals was outside of the range specified in the 

guideline (200-300 g). 

GLP: 

yes 

Acceptability: 

Please see comment by RMS 

Materials and methods 

Test material: 

Identification: 

Glyphosate Technical 

Description: 

Solid 

Lot/Batch #: 
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GI-1045 

Purity: 

96.66 % 

Stability of test compound: 

No data given in the report. (Stable in purified water for 2 days.) 

Expiry date: July 2010 

Vehicle and/or positive control: 

Purified water 

Test animals: 

Species: 

Rat 

Strain: 

HanRcc: WIST (SPF) 

Source: 

Age: 

Males: 9 weeks 

Females: 11 weeks 

Sex: 

Males and female 

Weight at dosing: 

189.8 ς 258.3 g 

Acclimation period: 

7 days 

Diet/Food: 

Pelleted standard Provimi Kliba 3433 rat/mouse maintenance diet, batch no. 61/08 (Provimi Kliba 

AG, 4303 Kaiseraugst / Switzerland) ad libitum. 

Water: 

Tap water, ad libitum 

Housing: 

During acclimatisation in groups of five per sex in Makrolon type-4 cages with standard softwood 

bedding. Individually in Makrolon type-3 ŎŀƎŜǎ ǿƛǘƘ ǎǘŀƴŘŀǊŘ ǎƻŦǘǿƻƻŘ ōŜŘŘƛƴƎ όά[ƛƎƴƻŎŜƭέΣ {ŎƘƛƭƭ 

AG, 4132 Muttenz / Switzerland) during treatment and observation. 

Environmental conditions: 

Temperature: 22 ± 3 °C 

Humidity: 30 - 70 % Air changes: 10 - 15/hour 12-hour light/dark cycle 

Study design and methods: 

In life dates: 2009-01-20 to 2009-02-03 

Animal assignment and treatment: 

Single dose of 2000 mg/kg bw/day of test substance (glyphosate technical) was applied dermally to 

an area of clipped skin (approx. 10 % of body surface area) of five male and five female young adult 

rats. The treatment area was covered with a semi-occlusive dressing. Application volume was 4 

mL/kg bw. Twenty-four hours after the application the dressing was removed and the skin was 

flushed with lukewarm tap water and dapped off with disposable paper towels. The animals were 

evaluated for effects on the day of dosing (Day 1) at 30 minutes and at 1, 2, 3 and 5 hours after 

application and once daily during days 2-15. Clinical observations, dermal findings, body weights and 

gross post mortem examinations were recorded. 

Results and discussion 

Mortality: No deaths occurred during the study. 

Clinical observations: No systemic clinical signs were observed during the course of the study. 
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Body weight: A slight body weight loss (0.3-0.8 %) was observed in two females between 

acclimatisation and treatment start. The animals recovered until the end of the study. In spite of this 

body weight loss, the body weights of all animals were considered to be within the range commonly 

recorded for this strain and age. 

Necropsy: No macroscopic findings were recorded at necropsy. 

Skin observations: No local dermal signs were observed in any of the treated male animals. After 

removal of the patch, a very slight erythema was noted in four females on test day 4 and persisted 

up to test days 6, 11 or 12. Scaling was observed in the same four females on test day 4 and persisted 

up to test days 10, 11 and 12. Scabs were recorded in two females on test day 9 that persisted to test 

day 11. 

Conclusion by the Notifiers 

The dermal LD50 of the test material (glyphosate technical) in rats was estimated to be greater than 

2000 mg/kg bw. Based on the EU and the OECD Globally Harmonised System (GHS) classification 

criteria, glyphosate technical is not to be classified for acute dermal toxicity. 

Report: 2009, Acute Dermal Toxicity Study of Glyphosate TC in CD Rats. 

Hamburg, Germany Data owner: Helm AG Report No.: 23912 

Date: 2009-06-16, not published ASB2012-11398 

Guidelines: EC method B.3. (92/69/EEC), OECD 402 (1987) and US EPA OPPTS 870.1200 (1998) 

Deviations: A personnel change in the Head of the Quality Assurance Unit did 

not affect the validity of the study outcome. 

GLP: 

yes 

Acceptability: 

Please see comment by RMS 

Materials and methods 

Test material: 

Glyphosate TC 

Identification: 

Glyphosate technical grade 

Description: 

White powder 

Lot/Batch #: 

20080801 

Purity: 

98.8 % 

Stability of test compound: 

2010-08-01 

Vehicle and/or positive control: 

Aqua ad iniectabilia 

Test animals: 

Species: 

Rat albino 

Strain: 

CD / Crl:CD(SD) 

Source: 

Age: 

Males: 51 days 

Females: 65 days 

Sex: 
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5 males and 5 females 

Weight at dosing: 

Males: 224 - 234 g 

Females: 200 - 217 g 

Acclimation period: 

5 days 

Diet/Food: 

ssniff® R/M-H V1534 (ssniff Spezialdiäten GmbH), ad libitum except for approx. 16 h before 

administration 

Water: 

Tap water, ad libitum 

Housing: 

Individual housing in MAKROLON cages (type III plus) with granulated textured wood as bedding 

material. 

Environmental conditions: 

Temperature: 22 ± 3 °C 

Rel. humidity: 40 - 70 % Air changes: 12 - 18/hour 

12-hour light/dark cycle 

Study design and methods 

In life dates: 2009-02-04 to 2009-03-04 

Animal assignment and treatment: 

One dose level group of 5 male and 5 female rats was examined in a limit test. The dose level of 2000 

mg/kg bw was applied once for 24 hours on the shaved intact dorsal skin of the rats (ca. 1/10 of body 

surface). The administration volume was 10 mL/kg bw. Observations for mortality and 

clinical/behavioural signs of toxicity were made before, immediately, 5, 15, 30 and 60 min, as well as 

3, 6 and 24 hours after administration and at least once daily thereafter for 14 days. Individual body 

weights were recorded before administration of the test item and thereafter in weekly intervals up 

to the end of the study. The skin was observed for the development of erythema and oedema. At the 

end of the experiments, all animals were sacrificed, dissected and inspected macroscopically, and all 

abnormalities were recorded. 

Results and discussion 

Mortality: There were no mortalities during the study. 

Clinical observations: A single dermal administration of 2000 mg/kg bw to 5 male and 5 female rats 

did not reveal any clinical signs of toxicity. No skin reactions were observed. 

Body weight: Body weight gain was unaffected by the administration of the test substance. 

Necropsy: The gross necropsy conducted at termination of the study demonstrated no observable 

abnormalities. 

Conclusion by the Notifiers 

The dermal LD50 of the test material (glyphosate TC) in rats was estimated to be greater than 2000 

mg/kg bw. Based on the EU and the OECD Globally Harmonised System (GHS) classification criteria, 

glyphosate TC is not to be classified for acute dermal toxicity. 

Report: 2010, Acute Dermal Toxicity Study of Glyphosate TC in CD Rats. 

Data owner: Helm AG Report No.: 24876 

Date: 2010-01-06, not published ASB2012-11399 

Guidelines: EC method B.3. (92/69/EEC), OECD 402 (1987) and US EPA OPPTS 870.1200 (1998) 

Deviations: There were no deviations from the study plan. 

GLP: yes 

Acceptability: Please see comment by RMS 

Materials and methods 
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Test material: 

Glyphosate TC 

Identification: 

Glyphosate technical grade 

Description: 

White powder 

Lot/Batch #: 

2009051501 

Purity: 

96.4 % 

Stability of test compound: 

2011-05-15 

Vehicle and/or positive control: 

Aqua ad iniectabilia 

Test animals: 

Species: 

Rat albino 

Strain: 

CD / Crl:CD(SD) 

Source: 

Age: 

Males: approx. 7 weeks Females: approx. 9 weeks 

Sex: 

5 males and 5 females 

Weight at dosing: 

Males: 233 - 249 g 

Females: 211 - 229 g 

Acclimation period: 

5 days 

Diet/Food: 

ssniff® R/M-H V1534 (ssniff Spezialdiäten GmbH), ad libitum except for approx. 16 h before 

administration 

Water: 

Tap water, ad libitum 

Housing: 

Individual housing in MAKROLON cages (type III plus) with granulated textured wood as bedding 

material. 

Environmental conditions: 

Temperature: 22 ± 3 °C 

Rel. humidity: 40 - 70 % 12-hour light/dark cycle 

Study design and methods 

In life dates: 2009-10-15 to 2009-11-12 

Animal assignment and treatment: 

One dose level group of 5 male and 5 female rats was examined in a limit test. The dose level of 2000 

mg/kg bw was applied once for 24 hours on the shaved intact dorsal skin of the rats (ca. 1/10 of body 

surface). The administration volume was 10 mL/kg bw. Observations for mortality and 

clinical/behavioural signs of toxicity were made before, immediately, 5, 15, 30 and 60 min, as well as 

3, 6 and 24 hours after administration and at least once daily thereafter for 14 days. Individual body 

weights were recorded before administration of the test item and thereafter in weekly intervals up 
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to the end of the study. The skin was observed for the development of erythema and oedema. At the 

end of the experiments, all animals were sacrificed, dissected and inspected macroscopically, and all 

abnormalities were recorded. 

Results and discussion 

Mortality: There were no mortalities during the study. 

Clinical observations: A single dermal administration of 2000 mg/kg bw to 5 male and 5 female rats 

did not reveal any clinical signs of toxicity. No skin reactions were observed. 

Body weight: Body weight gain was unaffected by the administration of the test substance. 

Necropsy: The gross necropsy conducted at termination of the study demonstrated no observable 

abnormalities. 

Conclusion by the Notifiers 

The dermal LD50 of the test material (glyphosate TC) in rats was estimated to be greater than 2000 

mg/kg bw. Based on the EU and the OECD Globally Harmonised System (GHS) classification criteria, 

Glyphosate TC is not to be classified for acute dermal toxicity. 

Report: 

2010, 

Acute Dermal Toxicity Study of Glyphosate TC in CD Rats. 

Data owner: Helm AG Report No.: 24604 

Date: 2010-02-19, not published ASB2012-11400 

Guidelines: 

EC method B.3. (92/69/EEC), OECD 402 (1987) and US EPA 

OPPTS 870.1200 (1998) 

Deviations: 

There were no deviations from the study plan. 

GLP: 

yes 

Acceptability: 

Please see comment by RMS 

Materials and methods 

Test material: 

Glyphosate TC 

Identification: 

Glyphosate technical grade 

Description: 

White powder 

Lot/Batch #: 

20090506 

Purity: 

97.3 % 

Stability of test compound: 

May 2011 

Vehicle and/or positive control: 

Aqua ad iniectabilia 

Test animals: 

Species: 

Rat albino 

Strain: 

CD / Crl:CD(SD) 

Source: 
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Age: 

Males: approx. 7 weeks Females: approx. 9 weeks 

Sex: 

5 males and 5 females 

Weight at dosing: 

Males: 278 - 292 g 

Females: 202 - 225 g 

Acclimation period: 

5 days 

Diet/Food: 

ssniff® R/M-H V1534 (ssniff Spezialdiäten GmbH), ad libitum except for approx. 16 h before 

administration 

Water: 

Tap water, ad libitum 

Housing: 

Individual housing in MAKROLON cages (type III plus) with granulated textured wood as bedding 

material. 

Environmental conditions: 

Temperature: 22 ± 3 °C 

Rel. humidity: 40 - 70 % 12-hour light/dark cycle 

Study design and methods 

In life dates: 2009-10-26 to 2009-11-12 

Animal assignment and treatment: 

One dose level group of 5 male and 5 female rats was examined in a limit test. The dose level of 2000 

mg/kg bw was applied once for 24 hours on the shaved intact dorsal skin of the rats 

(ca. 1/10 of body surface). The administration volume was 10 mL/kg bw. Observations for mortality 

and clinical/behavioural signs of toxicity were made before, immediately, 5, 15, 30 and 60 min, as 

well as 3, 6 and 24 hours after administration and at least once daily thereafter for 14 days. 

Individual body weights were recorded before administration of the test item and thereafter in 

weekly intervals up to the end of the study. The skin was observed for the development of erythema 

and oedema. At the end of the experiments, all animals were sacrificed, dissected and inspected 

macroscopically, and all abnormalities were recorded. 

Results and discussion 

Mortality: There were no mortalities during the study. 

Clinical observations: A single dermal administration of 2000 mg/kg bw to 5 male and 5 female rats 

did not reveal any clinical signs of toxicity. No skin reactions were observed. 

Body weight: Body weight gain was unaffected by the administration of the test substance. 

Necropsy: The gross necropsy conducted at termination of the study demonstrated no observable 

abnormalities. 

Conclusion by the Notifiers 

The dermal LD50 of the test material (glyphosate TC) in rats was estimated to be greater than 2000 

mg/kg bw. Based on the EU and the OECD Globally Harmonised System (GHS) classification criteria, 

glyphosate TC is not to be classified for acute dermal toxicity. 

Report: 2005 Glyphosate Acid Technical: Acute Dermal Toxicity Study in Rats ς Limit Test. 

Data owner: Helm AG Report No.: 15275 

Date: 2005-04-04, not published ASB2012-11401 

Guidelines: US EPA OPPTS 870.1200 (1998) 

OECD 402 (1987). 

Deviations: There were no deviations from the study plan. 
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GLP: yes 

Acceptability: Please see comment by RMS 

Materials and methods 

Test material: 

Glyphosate Acid Technical 

Identification: 

Glyphosate Acid Technical 

Description: 

White crystalline powder 

Lot/Batch #: 

040205 

Purity: 

97.23 % 

Stability of test compound: 

Test substance was expected to be stable for the duration of testing. 

Vehicle and/or positive control: 

Distilled water 

Test animals: 

Species: 

Rat albino 

Strain: 

Sprague-Dawley derived 

Source: 

Age: 

8 weeks 

Sex: 

5 males and 5 females 

Weight at dosing: 

Males: 231 - 264 g 

Females: 193 - 200 g 

Acclimation period: 

8 days 

Diet/Food: 

Purina Rodent Chow #5012, ad libitum 

Water: 

Filtered tap water, ad libitum 

Housing: 

Individual housing in suspended stainless steel cages with mesh floors. Litter paper was placed 

beneath the cage and was changed at least three times per week. 

Environmental conditions: 

Temperature: 19-23 °C 

12-hour light/dark cycle 

Study design and methods 

In life dates: 2004-05-05 to 2004-05-19 

Animal assignment and treatment: 

One dose level group of 5 male and 5 female rats was examined in a limit test. The dose level of 5000 

mg/kg bw was applied once for 24 hours on the shaved intact dorsal skin of the rats (ca. 1/10 of body 

surface). Observations for mortality and clinical/behavioural signs of toxicity were made during the 

first several hours post-dosing and at least once daily thereafter for 14 days after dosing. Individual 
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body weights were recorded just prior to dosing and on Days 7 and 14. 

On Day 14 after dosing, each animal was euthanized by an overdose of CO2. All study animals were 

subjected to gross necropsy and all abnormalities were recorded. 

Results and discussion 

Mortality: There were no mortalities during the study. 

Clinical observations: A single dermal administration of 5000 mg/kg bw to 5 male and 5 female rats 

did not reveal any clinical signs of toxicity. No skin reactions were observed. 

Body weight: Body weight gain was unaffected by the administration of the test substance. 

Necropsy: The gross necropsy conducted at termination of the study demonstrated no observable 

abnormalities. 

Conclusion by the Notifiers 

The dermal LD50 of the test material (glyphosate acid technical) in rats was estimated to be greater 

than 5000 mg/kg bw. Based on the EU and the OECD Globally Harmonised System (GHS) classification 

criteria, glyphosate acid technical is not to be classified for acute dermal toxicity. 

Report: 2008, Acute Dermal Toxicity Study in Wistar Hannover Rats for Glyphosate Technical. 

Data owner: Helm AG 

Report No.: RF-3996.310.456.07 

Date: 2008-07-04, not published ASB2012-11402 

Guidelines: OECD guideline 402 (1987) 

Deviations: 1. The experimental phase initiation and experimental phase conclusion dates were 

updated. 

2. One female rat weighed less than 200 g on the day of test item application. 

These deviations did not affect the study outcome. 

GLP: yes 

Acceptability: Please see comment by RMS 

Materials and methods 

Test material: 

Glyphosate Technical 

Identification: 

Glyphosate Technical 

Description: 

Solid 

Lot/Batch #: 

20070606 

Purity: 

98.05 % 

Stability of test compound: 

No data given in the report. 

Vehicle and/or positive control: 

Deionised water 

Test animals: 

Species: 

Rat albino 

Strain: 

Wistar Hannover 

Source: 

Age: 

9 - 11 weeks 

Sex: 
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5 males and 5 females 

Weight at dosing: 

Males: 266 - 298 g 

Females: 199 - 213 g 

Acclimation period: 

7 days 

Diet/Food: 

Autoclaved Nuvilab CR-1 pellet diet type for rodents (Nuvital Nutrients Ltda.), ad libitum 

Water: 

Filtered drinking water, ad libitum 

Housing: 

Individual housing in polypropylene rodents cages with wire mesh tops and bedding material. 

Environmental conditions: 

Temperature: 22 ± 3 °C 

Humidity: 30 - 70 % Air changes: min. 10/hour 12-hour light/dark cycle 

Study design and methods 

In life dates: 2007-09-11 to 2008-06-11 Animal assignment and treatment: 

One dose level group of 5 male and 5 female rats was examined in a limit test. The dose level of 2000 

mg/kg bw was applied once for 24 hours on the shaved intact dorsal skin of the rats (ca. 1/10 of body 

surface). Observations for mortality and clinical/behavioural signs of toxicity were made once within 

the first 30 minutes after dosing, three times more during the first 4 hours after dosing, and daily 

thereafter for a period of 14 days. Individual body weights were determined before the application of 

the test item (Day 0) and on days 7 and 14. On Day 14 after dosing, each animal was euthanized by 

an overdose of CO2. All study animals were subjected to gross necropsy and all abnormalities were 

recorded. 

Results and discussion 

Mortality: There were no mortalities during the study. 

Clinical observations: A single dermal administration of 2000 mg/kg bw to 5 male and 5 female rats 

did not reveal any clinical signs of toxicity. No skin reactions were observed. 

Body weight: All animals gained the expected body weight, except for two females in the second 

week of the observation. 

Necropsy: The gross necropsy conducted at termination of the study demonstrated no observable 

abnormalities. 

Conclusion by the Notifiers 

The dermal LD50 of the test material (glyphosate technical) in rats was estimated to be greater than 

2000 mg/kg bw. Based on the EU and the OECD Globally Harmonised System (GHS) classification 

criteria, glyphosate technical is not to be classified for acute dermal toxicity. 

Reference: IIA, 5.2.2/10 

Report: 2007, GLYPHOSATE TECHNICAL (NUP05068): 

Acute dermal toxicity study in rats 

Data owner: Nufarm RCC Study No.: B02283 

Date: 2007-03-01, unpublished ASB2012-11403 

Guidelines: Japanese guideline Japanese Ministry of Agriculture, Forestry and Fisheries (JMAFF), 

Guidelines for Preparation of Study Results, Acute Dermal Toxicity Studies, Guideline 2-1-2. 

Notification 12 NohSan No. 8147, as partly revised in 16-Shouan- 9260, on 16 March 2005. 

English translation by AGIS on 17 Oct 2005 

Directive 92/69/EEC, B.3. "Acute Toxicity-Dermal", July 31, 1992. OECD Guidelines for Testing of 

Chemicals, Section 4, Number 402 "Acute Dermal Toxicity", 

adopted February 24,1987. 
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Deviations: 

None 

GLP: 

yes 

Acceptability: 

Please see comment by RMS 

Materials and methods 

Test material: 

Identification: 

Glyphosate Technical (NUP 05068) 

Description: 

Solid 

Lot/Batch #: 

200609062 

Purity: 

95.1 % 

Stability of test compound: 

Stable under storage conditions. 

Vehicle and/or positive control: 

Polyethylene glycol 300 (PEG 300) 

Test animals: 

Species: 

Rat 

Strain: 

HanRcc:WIST (SPF) 

Source: 

Age: 

Males: 8 weeks 

Females: 11 weeks 

Sex: 

Male / Female 

Weight at dosing: 

194.8-254.3g 

Acclimation period: 

6 days 

Diet/Food: 

Pelleted standard Provimi Kliba 3433 rat/mouse maintenance diet, batch no. 67/06 (Provimi Kliba 

AG, CH- 4303 Kaiseraugst/ Switzerland) ad libitum 

Water: 

Tap water, ad libitum 

Housing: 

During acclimatization in groups of five per sex in Makrolon type-4 cages with standard softwood 

bedding. Individually in Makrolon type-3 cages with standard softwood bedding ("Lignocel", Schill 

AG, CH-4132 

uttenz) during treatment and observation. 

Environmental conditions: 

Temperature: 22 ± 3 °C 

Humidity: 30-70 % Air changes: 10 - 15/hour 12-hour light/dark cycle 
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Study design and methods 

In life dates: 12-DEC-2006 to 02-JAN-2007 

Animal assignment and treatment: 

One day before treatment, the backs of the animals were clipped with an electric clipper, exposing 

an area of approximately 10 % of the total body surface. Only those animals without injury or 

irritation on the skin were used in the test. On test day 1, the test item was applied at a dose of 2000 

mg/kg body weight evenly on the intact skin with a syringe and covered with a semi-occlusive 

dressing. The dressing was wrapped around the abdomen and fixed with an 

elastic adhesive bandage. Application volume/kg body weight: 6 mL Twenty-four hours after the 

application the dressing was removed and the skin was flushed with lukewarm tap water and dried 

with disposable paper towels. Thereafter, the reaction sites were assessed. The fur of all animals was 

shaved on test days 4 and 9 just after the assessment of the reaction to facilitate the skin reading for 

the next day. Rationale: Dermal administration was used as this is one possible route of human 

exposure during manufacture, handling and use of the test item. 

Results and discussion 

Mortality: There were no mortalities during the study. 

Clinical observations: No systemic or local signs of toxicity were observed during the study period. 

Body weight: Body weight gain was unaffected by the administration of the test substance. 

Necropsy: The gross necropsy conducted at termination of the study demonstrated no observable 

abnormalities. 

Conclusion by the Notifiers 

The median lethal dose of glyphosate technical (NUP 05068) after single dermal administration to 

rats of both sexes, observed over a period of 14 days is: Dermal LD50 (rat) > 2000 mg/kg body 

weight. 

Based on the EU and the OECD Globally Harmonised System (GHS) classification criteria, glyphosate is 

not to be classified for this end point. 

Report: 1996, Glyphosate Acid: Acute Dermal Toxicity Study In The Rat. 

Data owner: Syngenta Report No.: /P/4664 

Date: 1996-08-23, not published TOX2000-1983 

Guidelines: OECD guideline 402 (1987), OPPTS 870.1200 (1998): 92/69/EEC 

B.3 (1992) 

Deviations: None 

GLP: yes 

Acceptability: Please see comment by RMS 

Materials and methods 

Test material: 

Glyphosate acid 

Description: 

Technical, white solid 

Lot/Batch number: 

P24 

Purity: 

95.6 % w/wi 

CAS#: 

Not reported 

Stability of test compound: 

The test substance was used within the expiry date 

Vehicle and/or positive control: 

Deionised water 
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Test animals: 

Species: 

Rat 

Strain: 

Alpk:APfSD (Wistar-derived) 

Age/weight at dosing: 

Young adult / 250-274 g (males), 203-216 g (females) 

Source: 

Housing: 

Individually in multiple rat racks suitable for animals of this strain and the weight range expected 

during the course of the 

study. 

Acclimatisation period: 

At least 6 days 

Diet: 

Diet (PCD), supplied by Special Diet Services Limited, 

Witham, Essex, UK ad libitum. 

Water: 

Mains water ad libitum 

Environmental conditions: 

Temperature: 21±2 °C 

Humidity: 40-70 % 

Air changes: Approximately 25-30/hour Photoperiod: 12 hours dark / 12 hours light 

Study design and methods 

In-life dates: Start: 16 March 1995 End: 30 March 1995 

Animal assignment and treatment: In an acute dermal toxicity study, a group of five male and five 

female, young adult Alpk:APfSD (Wistar-derived) rats were given a single dermal application of 2000 

mg/kg bw of glyphosate acid. 

Sixteen to thirty-two hours before application, the hair was removed by clipping from an area on the 

dorso-lumbar region of each rat (approximately 10 cm x 5 cm). The appropriate amount of test 

substance was moistened to a dry paste with 0.6-0.8 mL of deionised water. Approximately half the 

application site was covered by test substance (equivalent to 20.0- 

21.9 mg/cm2 for males and 16.2-17.3 mg/cm2 for females). The application site was covered with a 

4-ply gauze patch (approximately 7 cm x 7 cm) and kept in place for 24 hours using an occlusive 

dressing. The gauze patch was covered by a piece of plastic film (7 cm x 7 cm), held in place using 

adhesive bandage (25 cm x 7.5 cm) secured by two pieces of PVC tape. 

At the end of the 24 hour contact period, the dressings were carefully removed and the skin cleansed 

of any residual test substance using clean warm water. 

Prior to the start of the study, all rats were examined to ensure that they were physically normal and 

exhibited normal activity. The animals were observed for signs of systemic toxicity once between one 

and four hours of dosing. Subsequent observations were made daily, up to day 15. 

The animals were weighed immediately before dosing (day 1) and on days 3, 8, 8 and 15. All animals 

were subjected to an examination post mortem. This involved an external observation and a careful 

examination of all thoracic and abdominal viscera. 

Statistics: The dermal LD50 was estimated (limit test, no mortalities). 

Results and discussion 

Mortality: There were no mortalities. 

Clinical observations: There were no significant signs of systemic toxicity (only urinary incontinence 

due to bandaging). There were practically no signs of skin irritation. One male showed slight 
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erythema on days 2 and 3 and one female had small scabs from day 3 to 8. 

Body weight: Two males and three females lost weight initially, but all had exceeded their initial 

weight by day 5, and except for one female, continued to gain weight throughout the remainder of 

the study. One female lost weight slightly from day 5. 

Necropsy: Red mottled lungs were seen in one female. This is a common spontaneous finding in rats 

of this age and strain and is considered not to be treatment-related. 

Conclusion by the Notifiers: 

The acute dermal LD50 of glyphosate acid is in excess of 2000 mg/kg to male and female rats (limit 

test, no mortality). 

Report: 2007, Glyphosate technical material: Acute dermal toxicity study in rats. 

Data owner: Syngenta Report No.: B02766 

Date: 2007-02-08, not published ASB2012-11404 

Guidelines: OECD 402 (1987), JMAFF 12 NohSan 8147 (2000), US EPA Health 

Effects Test Guidelines, OPPTS 870.1200 (1998) 

Deviations: None 

GLP: yes 

Acceptability: Please see comment by RMS 

Materials and methods 

Test material: 

Glyphosate technical material 

Description: 

Technical, white powder 

Lot/Batch number: 

0507 

Purity: 

96.1 % w/w glyphosate acid 

CAS#: 

Not reported 

Stability of test compound: 

Re-certification date August 2008. Stable under storage conditions (room temperature range 20±5°C, 

protected from 

light and humidity). 

Vehicle and/or positive control: 

The test item was applied moistened with purified water before application. 

Test animals: 

Species: 

Rat 

Strain: 

HanRcc:WIST (SPF) 

Age/weight at dosing: 

8 weeks (males), 11 weeks (females) / 247.0-222.7 g (males),- 

191.3-204.2 g (females) 

Source: 

Housing: 

Individually in Makrolon type-3 cages with standard softwood 

bedding 

Acclimatisation period: 

7 days 

Diet: 
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Pelleted standard Provimi Kliba 3433 rat/mouse maintenance diet (Provimi Kliba AG, CH-4303 

Kaiseraugst, Switzerland) 

ad libitum 

Water: 

Community tap water ad libitum 

Environmental conditions: 

Temperature: 22 ± 3 °C 

Humidity: 30-70 % 

Air changes: 10-15 air changes per hour Photoperiod: 12 hours light / 12 hours dark 

Study design and methods 

In-life dates: Start: 07 December 2006 End: 22 December 2006 

Animal assignment and treatment: In an acute dermal toxicity study, a group of one male and one 

female and a second group of four male and four female HanRcc:WIST (SPF) rats were treated with 

glyphosate technical material (96.1 % w/w glyphosate technical) at 5000 mg/kg by dermal 

application. The test item was moistened with purified water before application. The application 

period was 24 hours. 

One day before treatment, the backs of the animals were clipped with an electric clipper, exposing 

an area of approximately 10 % of the total body surface. Only those animals without injury or 

irritation on the skin were used in the test. 

A single animal of each sex was treated first. As no deaths and neither severe local effects nor severe 

systemic symptoms were observed after the 24-hour exposure, the test was completed using the 

four remaining male and female animals for an exposure period of 24 hours. 

On test day 1, the mass of the dose (5000 mg/kg) was calculated for each animal on the basis of its 

body weight. The appropriate amount of test item was weighed out on a suitable precision balance 

into a plastic weighing boat and moistened to a dry paste with a minimum amount of purified water 

(0.5 to 0.6 mL) to allow good skin contact. The dry paste was applied evenly on the intact skin of the 

clipped area and covered with a semi-occlusive dressing. The dressing was wrapped around the 

abdomen and anchored with tape. The area of skin covered by the test item was approximately 8 

cm2 for the males and females. 

Twenty-four hours after the application the dressing was removed and the skin was flushed with 

lukewarm tap water and dried with disposable paper towels. Thereafter, the reaction sites were 

assessed. 

The fur of all males and females was shaved, on test day 6 (female no. 2), on test days 5 and 9 (male 

no. 1), on test days 4 and 8 (males nos. 3 - 6 and females nos. 7 - 10) just after the assessment of the 

reaction to facilitate the skin reading for the next day. 

The animals were checked daily for mortality/viability during the acclimatization period, at 

approximately 30 minutes, 1, 2, 3 and 5 hours after administration on test day 1 (with the clinical 

signs) and twice daily during days 2-15. 

Clinical observations were recorded daily during the acclimatisation period, at approximately 30 

minutes, 1, 2, 3 and 5 hours after administration on test day 1 and once daily during days 2-15. The 

animals were examined daily for local signs at the application site. 

Body weights were recorded on test days 1 (prior to administration), 8 and 15. 

All animals were killed at the end of the observation period by Carbon dioxide asphyxiation and 

discarded after macroscopic examinations were performed. No organs or tissues were retained. 

Statistics: Not applicable (limit test, no mortalities). 

Results and discussion 

Mortality: There were no mortalities. 

Clinical observations: No systemic signs or local signs of irritation were noted during the course of 

the study. 
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Body weight: The body weights of the animals were within the range commonly recorded for this 

strain and age. 

Necropsy: No macroscopic findings were recorded at the scheduled necropsy. 

Conclusion by the Notifiers: 

The acute dermal LD50 of glyphosate technical material after a single dermal administration to male 

and female HanRcc:WIST (SPF) rats, observed over a period of 14 days was greater than 5000 mg/kg 

body weight (limit test, no mortalities). 

Report: 2011, Glyphosate technical: Acute dermal toxicity study in rats; Final report amendment 1. 

Data owner: Syngenta Report No.: 10/218-002P 

Date: 2011-04-13, not published ASB2012-11405 

Guidelines: OECD 402 (1987): OPPTS 870.1200 (1998): EC 440/2008 (2008) 

Deviations: None 

GLP: yes 

Acceptability: Please see comment by RMS 

Materials and methods 

Test Material: 

Glyphosate technical 

Description: 

Technical, dry white powder 

Lot/Batch number: 

569753 (BX20070911) 

Purity: 

96.3 % w/w Glyphosate technical 

CAS#: 

Not reported 

Stability of test compound: 

Stable under storage conditions (room temperature range 

<30 °C), recertification date end August 2011 

Vehicle and/or positive control: 

None (tested as supplied) 

Test animals: 

Species: 

Rat 

Strain: 

RjHan:(WI) Wistar 

Age/weight at dosing: 

Young adult / 220-259 g 

Source: 

Housing: 

Individually in Type II. polypropylene/polycarbonate cages 

with Lignocel Bedding for Laboratory Animals 

Acclimatisation period: 

6 days 

Diet: 

ssniff® SM R/M-Z+H "Autoclavable complete feed for rats 

and rats ς breeding and maintenance" produced by ssniff Spezialdiäten GmbH, D-59494 Soest 

Germany ad libitum 

Water: 

Tap water ad libitum 

file:///C:/Users/Stefan%20Weber/Google%20Drive/GLYPHOSAT/DOK5_AII_Doc%20M%20TIER%20II_Section%203_Sanitized_Nov2013.txt.DOK1_Final%20Addendum%20to%20the%20RAR_Vol%203_B6_Toxicology%20and%20Metabolism.txt.html%236319
file:///C:/Users/Stefan%20Weber/Google%20Drive/GLYPHOSAT/DOK5_AII_Doc%20M%20TIER%20II_Section%203_Sanitized_Nov2013.txt.DOK1_Final%20Addendum%20to%20the%20RAR_Vol%203_B6_Toxicology%20and%20Metabolism.txt.html%236319
file:///C:/Users/Stefan%20Weber/Google%20Drive/GLYPHOSAT/DOK5_AII_Doc%20M%20TIER%20II_Section%203_Sanitized_Nov2013.txt.DOK1_Final%20Addendum%20to%20the%20RAR_Vol%203_B6_Toxicology%20and%20Metabolism.txt.html%235615
file:///C:/Users/Stefan%20Weber/Google%20Drive/GLYPHOSAT/DOK5_AII_Doc%20M%20TIER%20II_Section%203_Sanitized_Nov2013.txt.DOK1_Final%20Addendum%20to%20the%20RAR_Vol%203_B6_Toxicology%20and%20Metabolism.txt.html%235615
file:///C:/Users/Stefan%20Weber/Google%20Drive/GLYPHOSAT/DOK5_AII_Doc%20M%20TIER%20II_Section%203_Sanitized_Nov2013.txt.DOK1_Final%20Addendum%20to%20the%20RAR_Vol%203_B6_Toxicology%20and%20Metabolism.txt.html%2312386
file:///C:/Users/Stefan%20Weber/Google%20Drive/GLYPHOSAT/DOK5_AII_Doc%20M%20TIER%20II_Section%203_Sanitized_Nov2013.txt.DOK1_Final%20Addendum%20to%20the%20RAR_Vol%203_B6_Toxicology%20and%20Metabolism.txt.html%2312386
file:///C:/Users/Stefan%20Weber/Google%20Drive/GLYPHOSAT/DOK5_AII_Doc%20M%20TIER%20II_Section%203_Sanitized_Nov2013.txt.DOK1_Final%20Addendum%20to%20the%20RAR_Vol%203_B6_Toxicology%20and%20Metabolism.txt.html%234058
file:///C:/Users/Stefan%20Weber/Google%20Drive/GLYPHOSAT/DOK5_AII_Doc%20M%20TIER%20II_Section%203_Sanitized_Nov2013.txt.DOK1_Final%20Addendum%20to%20the%20RAR_Vol%203_B6_Toxicology%20and%20Metabolism.txt.html%234058
file:///C:/Users/Stefan%20Weber/Google%20Drive/GLYPHOSAT/DOK5_AII_Doc%20M%20TIER%20II_Section%203_Sanitized_Nov2013.txt.DOK1_Final%20Addendum%20to%20the%20RAR_Vol%203_B6_Toxicology%20and%20Metabolism.txt.html%239328
file:///C:/Users/Stefan%20Weber/Google%20Drive/GLYPHOSAT/DOK5_AII_Doc%20M%20TIER%20II_Section%203_Sanitized_Nov2013.txt.DOK1_Final%20Addendum%20to%20the%20RAR_Vol%203_B6_Toxicology%20and%20Metabolism.txt.html%239328
file:///C:/Users/Stefan%20Weber/Google%20Drive/GLYPHOSAT/DOK5_AII_Doc%20M%20TIER%20II_Section%203_Sanitized_Nov2013.txt.DOK1_Final%20Addendum%20to%20the%20RAR_Vol%203_B6_Toxicology%20and%20Metabolism.txt.html%239327
file:///C:/Users/Stefan%20Weber/Google%20Drive/GLYPHOSAT/DOK5_AII_Doc%20M%20TIER%20II_Section%203_Sanitized_Nov2013.txt.DOK1_Final%20Addendum%20to%20the%20RAR_Vol%203_B6_Toxicology%20and%20Metabolism.txt.html%236999
file:///C:/Users/Stefan%20Weber/Google%20Drive/GLYPHOSAT/DOK5_AII_Doc%20M%20TIER%20II_Section%203_Sanitized_Nov2013.txt.DOK1_Final%20Addendum%20to%20the%20RAR_Vol%203_B6_Toxicology%20and%20Metabolism.txt.html%236999
file:///C:/Users/Stefan%20Weber/Google%20Drive/GLYPHOSAT/DOK5_AII_Doc%20M%20TIER%20II_Section%203_Sanitized_Nov2013.txt.DOK1_Final%20Addendum%20to%20the%20RAR_Vol%203_B6_Toxicology%20and%20Metabolism.txt.html%232687
file:///C:/Users/Stefan%20Weber/Google%20Drive/GLYPHOSAT/DOK5_AII_Doc%20M%20TIER%20II_Section%203_Sanitized_Nov2013.txt.DOK1_Final%20Addendum%20to%20the%20RAR_Vol%203_B6_Toxicology%20and%20Metabolism.txt.html%232687
file:///C:/Users/Stefan%20Weber/Google%20Drive/GLYPHOSAT/DOK5_AII_Doc%20M%20TIER%20II_Section%203_Sanitized_Nov2013.txt.DOK1_Final%20Addendum%20to%20the%20RAR_Vol%203_B6_Toxicology%20and%20Metabolism.txt.html%2316997
file:///C:/Users/Stefan%20Weber/Google%20Drive/GLYPHOSAT/DOK5_AII_Doc%20M%20TIER%20II_Section%203_Sanitized_Nov2013.txt.DOK1_Final%20Addendum%20to%20the%20RAR_Vol%203_B6_Toxicology%20and%20Metabolism.txt.html%2316997
file:///C:/Users/Stefan%20Weber/Google%20Drive/GLYPHOSAT/DOK5_AII_Doc%20M%20TIER%20II_Section%203_Sanitized_Nov2013.txt.DOK1_Final%20Addendum%20to%20the%20RAR_Vol%203_B6_Toxicology%20and%20Metabolism.txt.html%2314866
file:///C:/Users/Stefan%20Weber/Google%20Drive/GLYPHOSAT/DOK5_AII_Doc%20M%20TIER%20II_Section%203_Sanitized_Nov2013.txt.DOK1_Final%20Addendum%20to%20the%20RAR_Vol%203_B6_Toxicology%20and%20Metabolism.txt.html%2314866
file:///C:/Users/Stefan%20Weber/Google%20Drive/GLYPHOSAT/DOK5_AII_Doc%20M%20TIER%20II_Section%203_Sanitized_Nov2013.txt.DOK1_Final%20Addendum%20to%20the%20RAR_Vol%203_B6_Toxicology%20and%20Metabolism.txt.html%234325
file:///C:/Users/Stefan%20Weber/Google%20Drive/GLYPHOSAT/DOK5_AII_Doc%20M%20TIER%20II_Section%203_Sanitized_Nov2013.txt.DOK1_Final%20Addendum%20to%20the%20RAR_Vol%203_B6_Toxicology%20and%20Metabolism.txt.html%234484
file:///C:/Users/Stefan%20Weber/Google%20Drive/GLYPHOSAT/DOK5_AII_Doc%20M%20TIER%20II_Section%203_Sanitized_Nov2013.txt.DOK1_Final%20Addendum%20to%20the%20RAR_Vol%203_B6_Toxicology%20and%20Metabolism.txt.html%234348
file:///C:/Users/Stefan%20Weber/Google%20Drive/GLYPHOSAT/DOK5_AII_Doc%20M%20TIER%20II_Section%203_Sanitized_Nov2013.txt.DOK1_Final%20Addendum%20to%20the%20RAR_Vol%203_B6_Toxicology%20and%20Metabolism.txt.html%234348
file:///C:/Users/Stefan%20Weber/Google%20Drive/GLYPHOSAT/DOK5_AII_Doc%20M%20TIER%20II_Section%203_Sanitized_Nov2013.txt.DOK1_Final%20Addendum%20to%20the%20RAR_Vol%203_B6_Toxicology%20and%20Metabolism.txt.html%2318552
file:///C:/Users/Stefan%20Weber/Google%20Drive/GLYPHOSAT/DOK5_AII_Doc%20M%20TIER%20II_Section%203_Sanitized_Nov2013.txt.DOK1_Final%20Addendum%20to%20the%20RAR_Vol%203_B6_Toxicology%20and%20Metabolism.txt.html%2318552
file:///C:/Users/Stefan%20Weber/Google%20Drive/GLYPHOSAT/DOK5_AII_Doc%20M%20TIER%20II_Section%203_Sanitized_Nov2013.txt.DOK1_Final%20Addendum%20to%20the%20RAR_Vol%203_B6_Toxicology%20and%20Metabolism.txt.html%2312972
file:///C:/Users/Stefan%20Weber/Google%20Drive/GLYPHOSAT/DOK5_AII_Doc%20M%20TIER%20II_Section%203_Sanitized_Nov2013.txt.DOK1_Final%20Addendum%20to%20the%20RAR_Vol%203_B6_Toxicology%20and%20Metabolism.txt.html%2312972
file:///C:/Users/Stefan%20Weber/Google%20Drive/GLYPHOSAT/DOK5_AII_Doc%20M%20TIER%20II_Section%203_Sanitized_Nov2013.txt.DOK1_Final%20Addendum%20to%20the%20RAR_Vol%203_B6_Toxicology%20and%20Metabolism.txt.html%2310986
file:///C:/Users/Stefan%20Weber/Google%20Drive/GLYPHOSAT/DOK5_AII_Doc%20M%20TIER%20II_Section%203_Sanitized_Nov2013.txt.DOK1_Final%20Addendum%20to%20the%20RAR_Vol%203_B6_Toxicology%20and%20Metabolism.txt.html%2310986
file:///C:/Users/Stefan%20Weber/Google%20Drive/GLYPHOSAT/DOK5_AII_Doc%20M%20TIER%20II_Section%203_Sanitized_Nov2013.txt.DOK1_Final%20Addendum%20to%20the%20RAR_Vol%203_B6_Toxicology%20and%20Metabolism.txt.html%2314750
file:///C:/Users/Stefan%20Weber/Google%20Drive/GLYPHOSAT/DOK5_AII_Doc%20M%20TIER%20II_Section%203_Sanitized_Nov2013.txt.DOK1_Final%20Addendum%20to%20the%20RAR_Vol%203_B6_Toxicology%20and%20Metabolism.txt.html%2314750
file:///C:/Users/Stefan%20Weber/Google%20Drive/GLYPHOSAT/DOK5_AII_Doc%20M%20TIER%20II_Section%203_Sanitized_Nov2013.txt.DOK1_Final%20Addendum%20to%20the%20RAR_Vol%203_B6_Toxicology%20and%20Metabolism.txt.html%236856
file:///C:/Users/Stefan%20Weber/Google%20Drive/GLYPHOSAT/DOK5_AII_Doc%20M%20TIER%20II_Section%203_Sanitized_Nov2013.txt.DOK1_Final%20Addendum%20to%20the%20RAR_Vol%203_B6_Toxicology%20and%20Metabolism.txt.html%234371
file:///C:/Users/Stefan%20Weber/Google%20Drive/GLYPHOSAT/DOK5_AII_Doc%20M%20TIER%20II_Section%203_Sanitized_Nov2013.txt.DOK1_Final%20Addendum%20to%20the%20RAR_Vol%203_B6_Toxicology%20and%20Metabolism.txt.html%234371
file:///C:/Users/Stefan%20Weber/Google%20Drive/GLYPHOSAT/DOK5_AII_Doc%20M%20TIER%20II_Section%203_Sanitized_Nov2013.txt.DOK1_Final%20Addendum%20to%20the%20RAR_Vol%203_B6_Toxicology%20and%20Metabolism.txt.html%234977
file:///C:/Users/Stefan%20Weber/Google%20Drive/GLYPHOSAT/DOK5_AII_Doc%20M%20TIER%20II_Section%203_Sanitized_Nov2013.txt.DOK1_Final%20Addendum%20to%20the%20RAR_Vol%203_B6_Toxicology%20and%20Metabolism.txt.html%234977
file:///C:/Users/Stefan%20Weber/Google%20Drive/GLYPHOSAT/DOK5_AII_Doc%20M%20TIER%20II_Section%203_Sanitized_Nov2013.txt.DOK1_Final%20Addendum%20to%20the%20RAR_Vol%203_B6_Toxicology%20and%20Metabolism.txt.html%2316102
file:///C:/Users/Stefan%20Weber/Google%20Drive/GLYPHOSAT/DOK5_AII_Doc%20M%20TIER%20II_Section%203_Sanitized_Nov2013.txt.DOK1_Final%20Addendum%20to%20the%20RAR_Vol%203_B6_Toxicology%20and%20Metabolism.txt.html%2316102
file:///C:/Users/Stefan%20Weber/Google%20Drive/GLYPHOSAT/DOK5_AII_Doc%20M%20TIER%20II_Section%203_Sanitized_Nov2013.txt.DOK1_Final%20Addendum%20to%20the%20RAR_Vol%203_B6_Toxicology%20and%20Metabolism.txt.html%23931
file:///C:/Users/Stefan%20Weber/Google%20Drive/GLYPHOSAT/DOK5_AII_Doc%20M%20TIER%20II_Section%203_Sanitized_Nov2013.txt.DOK1_Final%20Addendum%20to%20the%20RAR_Vol%203_B6_Toxicology%20and%20Metabolism.txt.html%23931
file:///C:/Users/Stefan%20Weber/Google%20Drive/GLYPHOSAT/DOK5_AII_Doc%20M%20TIER%20II_Section%203_Sanitized_Nov2013.txt.DOK1_Final%20Addendum%20to%20the%20RAR_Vol%203_B6_Toxicology%20and%20Metabolism.txt.html%235170
file:///C:/Users/Stefan%20Weber/Google%20Drive/GLYPHOSAT/DOK5_AII_Doc%20M%20TIER%20II_Section%203_Sanitized_Nov2013.txt.DOK1_Final%20Addendum%20to%20the%20RAR_Vol%203_B6_Toxicology%20and%20Metabolism.txt.html%235170
file:///C:/Users/Stefan%20Weber/Google%20Drive/GLYPHOSAT/DOK5_AII_Doc%20M%20TIER%20II_Section%203_Sanitized_Nov2013.txt.DOK1_Final%20Addendum%20to%20the%20RAR_Vol%203_B6_Toxicology%20and%20Metabolism.txt.html%23131
file:///C:/Users/Stefan%20Weber/Google%20Drive/GLYPHOSAT/DOK5_AII_Doc%20M%20TIER%20II_Section%203_Sanitized_Nov2013.txt.DOK1_Final%20Addendum%20to%20the%20RAR_Vol%203_B6_Toxicology%20and%20Metabolism.txt.html%23131
file:///C:/Users/Stefan%20Weber/Google%20Drive/GLYPHOSAT/DOK5_AII_Doc%20M%20TIER%20II_Section%203_Sanitized_Nov2013.txt.DOK1_Final%20Addendum%20to%20the%20RAR_Vol%203_B6_Toxicology%20and%20Metabolism.txt.html%2316184
file:///C:/Users/Stefan%20Weber/Google%20Drive/GLYPHOSAT/DOK5_AII_Doc%20M%20TIER%20II_Section%203_Sanitized_Nov2013.txt.DOK1_Final%20Addendum%20to%20the%20RAR_Vol%203_B6_Toxicology%20and%20Metabolism.txt.html%2315222
file:///C:/Users/Stefan%20Weber/Google%20Drive/GLYPHOSAT/DOK5_AII_Doc%20M%20TIER%20II_Section%203_Sanitized_Nov2013.txt.DOK1_Final%20Addendum%20to%20the%20RAR_Vol%203_B6_Toxicology%20and%20Metabolism.txt.html%2315222


Environmental conditions: 

Temperature: 20.7-24.0 °C 

Humidity: 39-65 % 

Air changes: 15-20 air changes per hour Photoperiod: 12 hours light / 12 hours dark 

Study design and methods 

In-life dates: Start: 06 October 2010 End: 20 October 2010 

Animal assignment and treatment: In an acute dermal toxicity study, a group of one male and one 

female and a second group of four male and four female RjHan:(WI) Wistar rats were treated with a 

single administration of glyphosate technical (96.3 % w/w glyphosate technical) at 5000 mg/kg by 

dermal application. The test item was applied as supplied. The application period was 24 hours, 

followed by a 14-day observation period. 

The backs of the animals were shaved (approximately 10 % area of the total body surface) 

approximately 24 hours prior to the treatment. Only those animals without injury or irritation on the 

skin were used in the test. On test day 0, the test item was applied at a single dose of 5000 mg/kg 

body weight applied uniformly over the skin and remained on the skin throughout a 24- hour 

exposure period. The test item was moistened with water to ensure good contact with the skin. 

Sterile gauze pads were placed on the skin of rats at the site of application. These gauze pads were 

kept in contact with the skin by a patch with adhesive hypoallergenic plaster. The entire trunk of the 

animal was then wrapped with semi occlusive plastic wrap for 24 hours. At the end of the exposure 

period, residual test item was removed, using body temperature water. 

A clinical examination was performed on the day of treatment, at 1 and 5 hours after the application 

of the test item, and once each day for 14 days thereafter. 

Observations included the skin and fur, eyes and mucous membranes, and also respiratory, 

circulatory, autonomic and central nervous system, and somatomotor activity and behaviour pattern. 

Particular attention was directed to the observation of tremors, convulsions, salivation, diarrhoea, 

lethargy, sleep and coma. 

The body weight of all animals was recorded on Day 0 (beginning of the experiment) and on Days 7 

and 14. 

All animals were anaesthetised with Euthasol®40 % and exsanguinated. After examination of the 

external appearance, the cranial, thoracic and abdominal cavities were opened and the appearance 

of the tissues and organs were observed. Any gross macroscopic findings were recorded. 

Statistics: Not applicable (limit test, no mortalities). 

Results and discussion 

Mortality: There were no mortalities. 

Clinical observations: There were no clinical signs noted in any animals throughout the study. 

No treatment related skin irritation was observed in any animal throughout the study. 

Body weight: There were no effects on body weight and body weight gain during the observation 

period. 

Necropsy: No macroscopic findings were recorded at the scheduled necropsy. 

Conclusion by the Notifiers 

The acute dermal LD50 of glyphosate technical after a single dermal administration to male and 

female RjHan:WI Wistar rats, observed over a period of 14 days was greater than 5000 mg/kg body 

weight (limit test, no mortalities). 

Table B.6.2-8: Summary of acute inhalation toxicity studies with glyphosate acid 

Reference (Data owner) 

Species Strain 

Number of animals / Dose level 

(mg/L) 

Purit y (%) 
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Vehicle 

LC50 

(mg/L air) 

Main effects 

Studies from the 2001 evaluation 

Annex B- 5.2.3.1, 

Glyphosate Monograph 

1995 

(Herbex) TOX9500247 

Rat, Sprague Dawley 

5/sex/5.35 

95 

Compres sed air; 

4 h nose- only 

> 5.35 

Wet fur, hunched posture, piloerection, incidents of decreased respiratory rate, ptosis, brown 

stained fur (head) 

Reference (Data owner) 

Species Strain 

Number of animals / Dose level 

(mg/L) 

Purit y (%) 

Vehicle 

LC50 

(mg/L air) 

Main effects 

Annex B- 5.2.3.1, 

Glyphosate Monograph 

1994 

(Alkaloida) TOX9650144 

Rat, 

5/sex/0 

97.2 

Watery 

> 2.876 

Trachea: lymphoid 

Wistar 

5/sex/1.138 

aerosol; 

cell infiltration, 

5/sex/2.876 

4 h 

mucous 

exposure 

lung: congestion, 

, route 

haemorrhages, 

not 

oedema 
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stated 

liver: mononuclear 

cell infiltrations, 

congestion 

kidney: congestion, 

nephrocalcinosis 

Annex B- 

Rat, 

5/sex/4.98 

98.6 

Dust 

> 4.98 

No adverse 

5.2.3.1, 

Sprague 

aerosol; 

findings 

Glyphosate 

Dawley 

4 h snout 

Monograph 

only 

, 

1989 (CHE) 

TOX9552329 

Studies not reviewed in the 2001 evaluation 

IIA, 5.2.3/01 

2010 (HAG) ASB2012- 

11406 

Rat, CD 

5/sex/5.18 

97.3 

4 h nose only (MMAD 

: 4.63 

µm) 

> 5.18 

(limit test) 

Slight tremor, slight dyspnoea 

IIA 5.2.3/02 

1995 (ALS) ASB2012- 11407 

Rat, Fischer F344 

5/sex/5.48 

97.56 

Dust,4 h whole body (MMAD 

: 4.8 µm) 

> 5.48 

Wet and soiled fur (periocular and nasorostral) 

IIA 5.2.3/03 

2009 (EXC) ASB2012- 
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11408 

Rat 

5/sex/5.04 

96.66 

Dust, 4 h, nose- only, (MMAD 

5.25 µm) 

> 5.04 

Increased respiratory rate, hunched posture, pilo-erection, wet 

fur 

IIA 5.2.3/04 

2009 (HAG) 

ASB2012- 11409 

Rat, CD 

5/sex/5.12 (dust) 

98.8 

4h (MMAD 

: 6.62µm) 

> 5.12 

(limit test) 

Slight dyspnoea and ataxia during exposure 

IIA 5.2.3/05 

2010 (HAG) ASB2012- 11410 

Rat, CD 

5/sex/5.02 

96.4 

4h (MMAD 

: 4.2µm) 

> 5.02 

Slight dyspnoea, slight ataxia and slight tremor during exposure until 3 h after 

exposure 

Studies not reviewed in the 2001 evaluation 

IIA 5.2.3/06 

2009 (HAG) ASB2012- 11411 

Rat, Sprague- Dawley 

5/sex/2.24 

96.4 

4 h (MMAD 

: 2.6 µm) 

>2.24 

(limit test) 

No findings 

IIA 5.2.3/07 

2005 (HAG) ASB2012- 

11412 

Rat, 

Sprague- Dawley 

5/sex/2.04 

97.23 

4 h 
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(MMAD 

: 2.5 µm) 

> 2.04 

(limit test) 

No findings 

Reference (Data owner) 

Species Strain 

Number of animals / Dose level 

(mg/L) 

Purit y (%) 

Vehicle 

LC50 

(mg/L air) 

Main effects 

IIA 5.2.3/08 

2008 

(HAG) 

ASB2012- 11413 

Rat, Wistar Hannove r 

5/sex/5.21 

98.05 

4 h (MMAD 

: 18.2- 19.9µm) 

> 5.21 

(study not accepta- ble) 

Wheeze and dyspnoea 

IIA 5.2.3/09 

2007 (NUF) ASB2012- 

11414 

Rat, 

albino 

5/sex/3.252 

(highest techn. attain.) 

95.1 

4 h 

(MMAD 

: 2.95 ς 

3.05 µm) 

> 3.252 

Salivation in 

males, breathing effects in both sexes, body weight 

loss 

IIA 5.2.3/10 

1996 (SYN) TOX2000- 1984 

Rat 

5/sex/4.43 

5/sex/2.47 

95.6 

4 h, 
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nose- only, (MMAD 

: 2.91 

and 3.41 

µm) 

> 4.43 

Mortality: 2ǁ & 

2ǀ at 4.43 mg/L. Irregular breathing, splayed gait, shaking & reduced righting reflex 

IIA 5.2.11/ 

2011 (SYN) ASB2012- 11415 

Rat 

5/sex/5.04 

96.9 

4 h nose- 

only (MMAD 

: 3.65 

µm) 

> 5.04 

Mortality: 1ǁ on 

day 4. Laboured and noisy respiration, respiratory rate increase, gasping respiration, sneezing, 

decreased activity and thin body appearance observed until 

day 3. 

Table B.6.2-9: Summary of acute inhalation toxicity studies with glyphosate salts 

Reference (Data owner) 

Species Strain 

Number of animals / Dose level 

(mg/L) 

Purit y (%) 

Vehicle 

LC50 

(mg/L air) 

Main effects 

Studies from the 2001 evaluation 

Annex B- 5.2.3.2, 

Glyphosate Monograph 

1994 (MON/CHE) TOX9552331 

Rat, Sprague Dawley 

5/sex/4.24 (max. attainable conc.) 

IPA 62 

aerosol; 4 h nose- only 

> 4.24 

Lung: dark areas or multiple dark foci in 6 of 10 rats 

Annex B- 

5.2.3.2, 

Glyphosate Monograph 

Rat, 

Wistar 

5/sex/4.1 

5/sex/4.42 5/sex/6.49 

IPA 

file:///C:/Users/Stefan%20Weber/Google%20Drive/GLYPHOSAT/DOK5_AII_Doc%20M%20TIER%20II_Section%203_Sanitized_Nov2013.txt.DOK1_Final%20Addendum%20to%20the%20RAR_Vol%203_B6_Toxicology%20and%20Metabolism.txt.html%232896
file:///C:/Users/Stefan%20Weber/Google%20Drive/GLYPHOSAT/DOK5_AII_Doc%20M%20TIER%20II_Section%203_Sanitized_Nov2013.txt.DOK1_Final%20Addendum%20to%20the%20RAR_Vol%203_B6_Toxicology%20and%20Metabolism.txt.html%232059
file:///C:/Users/Stefan%20Weber/Google%20Drive/GLYPHOSAT/DOK5_AII_Doc%20M%20TIER%20II_Section%203_Sanitized_Nov2013.txt.DOK1_Final%20Addendum%20to%20the%20RAR_Vol%203_B6_Toxicology%20and%20Metabolism.txt.html%232059
file:///C:/Users/Stefan%20Weber/Google%20Drive/GLYPHOSAT/DOK5_AII_Doc%20M%20TIER%20II_Section%203_Sanitized_Nov2013.txt.DOK1_Final%20Addendum%20to%20the%20RAR_Vol%203_B6_Toxicology%20and%20Metabolism.txt.html%232508
file:///C:/Users/Stefan%20Weber/Google%20Drive/GLYPHOSAT/DOK5_AII_Doc%20M%20TIER%20II_Section%203_Sanitized_Nov2013.txt.DOK1_Final%20Addendum%20to%20the%20RAR_Vol%203_B6_Toxicology%20and%20Metabolism.txt.html%232508
file:///C:/Users/Stefan%20Weber/Google%20Drive/GLYPHOSAT/DOK5_AII_Doc%20M%20TIER%20II_Section%203_Sanitized_Nov2013.txt.DOK1_Final%20Addendum%20to%20the%20RAR_Vol%203_B6_Toxicology%20and%20Metabolism.txt.html%232931
file:///C:/Users/Stefan%20Weber/Google%20Drive/GLYPHOSAT/DOK5_AII_Doc%20M%20TIER%20II_Section%203_Sanitized_Nov2013.txt.DOK1_Final%20Addendum%20to%20the%20RAR_Vol%203_B6_Toxicology%20and%20Metabolism.txt.html%232931
file:///C:/Users/Stefan%20Weber/Google%20Drive/GLYPHOSAT/DOK5_AII_Doc%20M%20TIER%20II_Section%203_Sanitized_Nov2013.txt.DOK1_Final%20Addendum%20to%20the%20RAR_Vol%203_B6_Toxicology%20and%20Metabolism.txt.html%232931
file:///C:/Users/Stefan%20Weber/Google%20Drive/GLYPHOSAT/DOK5_AII_Doc%20M%20TIER%20II_Section%203_Sanitized_Nov2013.txt.DOK1_Final%20Addendum%20to%20the%20RAR_Vol%203_B6_Toxicology%20and%20Metabolism.txt.html%232931
file:///C:/Users/Stefan%20Weber/Google%20Drive/GLYPHOSAT/DOK5_AII_Doc%20M%20TIER%20II_Section%203_Sanitized_Nov2013.txt.DOK1_Final%20Addendum%20to%20the%20RAR_Vol%203_B6_Toxicology%20and%20Metabolism.txt.html%2319735
file:///C:/Users/Stefan%20Weber/Google%20Drive/GLYPHOSAT/DOK5_AII_Doc%20M%20TIER%20II_Section%203_Sanitized_Nov2013.txt.DOK1_Final%20Addendum%20to%20the%20RAR_Vol%203_B6_Toxicology%20and%20Metabolism.txt.html%2319735
file:///C:/Users/Stefan%20Weber/Google%20Drive/GLYPHOSAT/DOK5_AII_Doc%20M%20TIER%20II_Section%203_Sanitized_Nov2013.txt.DOK1_Final%20Addendum%20to%20the%20RAR_Vol%203_B6_Toxicology%20and%20Metabolism.txt.html%2315701
file:///C:/Users/Stefan%20Weber/Google%20Drive/GLYPHOSAT/DOK5_AII_Doc%20M%20TIER%20II_Section%203_Sanitized_Nov2013.txt.DOK1_Final%20Addendum%20to%20the%20RAR_Vol%203_B6_Toxicology%20and%20Metabolism.txt.html%2315701
file:///C:/Users/Stefan%20Weber/Google%20Drive/GLYPHOSAT/DOK5_AII_Doc%20M%20TIER%20II_Section%203_Sanitized_Nov2013.txt.DOK1_Final%20Addendum%20to%20the%20RAR_Vol%203_B6_Toxicology%20and%20Metabolism.txt.html%2316845
file:///C:/Users/Stefan%20Weber/Google%20Drive/GLYPHOSAT/DOK5_AII_Doc%20M%20TIER%20II_Section%203_Sanitized_Nov2013.txt.DOK1_Final%20Addendum%20to%20the%20RAR_Vol%203_B6_Toxicology%20and%20Metabolism.txt.html%2316845
file:///C:/Users/Stefan%20Weber/Google%20Drive/GLYPHOSAT/DOK5_AII_Doc%20M%20TIER%20II_Section%203_Sanitized_Nov2013.txt.DOK1_Final%20Addendum%20to%20the%20RAR_Vol%203_B6_Toxicology%20and%20Metabolism.txt.html%2316845
file:///C:/Users/Stefan%20Weber/Google%20Drive/GLYPHOSAT/DOK5_AII_Doc%20M%20TIER%20II_Section%203_Sanitized_Nov2013.txt.DOK1_Final%20Addendum%20to%20the%20RAR_Vol%203_B6_Toxicology%20and%20Metabolism.txt.html%2313680
file:///C:/Users/Stefan%20Weber/Google%20Drive/GLYPHOSAT/DOK5_AII_Doc%20M%20TIER%20II_Section%203_Sanitized_Nov2013.txt.DOK1_Final%20Addendum%20to%20the%20RAR_Vol%203_B6_Toxicology%20and%20Metabolism.txt.html%2313680
file:///C:/Users/Stefan%20Weber/Google%20Drive/GLYPHOSAT/DOK5_AII_Doc%20M%20TIER%20II_Section%203_Sanitized_Nov2013.txt.DOK1_Final%20Addendum%20to%20the%20RAR_Vol%203_B6_Toxicology%20and%20Metabolism.txt.html%2312748
file:///C:/Users/Stefan%20Weber/Google%20Drive/GLYPHOSAT/DOK5_AII_Doc%20M%20TIER%20II_Section%203_Sanitized_Nov2013.txt.DOK1_Final%20Addendum%20to%20the%20RAR_Vol%203_B6_Toxicology%20and%20Metabolism.txt.html%2312748
file:///C:/Users/Stefan%20Weber/Google%20Drive/GLYPHOSAT/DOK5_AII_Doc%20M%20TIER%20II_Section%203_Sanitized_Nov2013.txt.DOK1_Final%20Addendum%20to%20the%20RAR_Vol%203_B6_Toxicology%20and%20Metabolism.txt.html%233658
file:///C:/Users/Stefan%20Weber/Google%20Drive/GLYPHOSAT/DOK5_AII_Doc%20M%20TIER%20II_Section%203_Sanitized_Nov2013.txt.DOK1_Final%20Addendum%20to%20the%20RAR_Vol%203_B6_Toxicology%20and%20Metabolism.txt.html%233658
file:///C:/Users/Stefan%20Weber/Google%20Drive/GLYPHOSAT/DOK5_AII_Doc%20M%20TIER%20II_Section%203_Sanitized_Nov2013.txt.DOK1_Final%20Addendum%20to%20the%20RAR_Vol%203_B6_Toxicology%20and%20Metabolism.txt.html%233658
file:///C:/Users/Stefan%20Weber/Google%20Drive/GLYPHOSAT/DOK5_AII_Doc%20M%20TIER%20II_Section%203_Sanitized_Nov2013.txt.DOK1_Final%20Addendum%20to%20the%20RAR_Vol%203_B6_Toxicology%20and%20Metabolism.txt.html%234020
file:///C:/Users/Stefan%20Weber/Google%20Drive/GLYPHOSAT/DOK5_AII_Doc%20M%20TIER%20II_Section%203_Sanitized_Nov2013.txt.DOK1_Final%20Addendum%20to%20the%20RAR_Vol%203_B6_Toxicology%20and%20Metabolism.txt.html%234020
file:///C:/Users/Stefan%20Weber/Google%20Drive/GLYPHOSAT/DOK5_AII_Doc%20M%20TIER%20II_Section%203_Sanitized_Nov2013.txt.DOK1_Final%20Addendum%20to%20the%20RAR_Vol%203_B6_Toxicology%20and%20Metabolism.txt.html%234020
file:///C:/Users/Stefan%20Weber/Google%20Drive/GLYPHOSAT/DOK5_AII_Doc%20M%20TIER%20II_Section%203_Sanitized_Nov2013.txt.DOK1_Final%20Addendum%20to%20the%20RAR_Vol%203_B6_Toxicology%20and%20Metabolism.txt.html%234020
file:///C:/Users/Stefan%20Weber/Google%20Drive/GLYPHOSAT/DOK5_AII_Doc%20M%20TIER%20II_Section%203_Sanitized_Nov2013.txt.DOK1_Final%20Addendum%20to%20the%20RAR_Vol%203_B6_Toxicology%20and%20Metabolism.txt.html%234020
file:///C:/Users/Stefan%20Weber/Google%20Drive/GLYPHOSAT/DOK5_AII_Doc%20M%20TIER%20II_Section%203_Sanitized_Nov2013.txt.DOK1_Final%20Addendum%20to%20the%20RAR_Vol%203_B6_Toxicology%20and%20Metabolism.txt.html%234020
file:///C:/Users/Stefan%20Weber/Google%20Drive/GLYPHOSAT/DOK5_AII_Doc%20M%20TIER%20II_Section%203_Sanitized_Nov2013.txt.DOK1_Final%20Addendum%20to%20the%20RAR_Vol%203_B6_Toxicology%20and%20Metabolism.txt.html%232265
file:///C:/Users/Stefan%20Weber/Google%20Drive/GLYPHOSAT/DOK5_AII_Doc%20M%20TIER%20II_Section%203_Sanitized_Nov2013.txt.DOK1_Final%20Addendum%20to%20the%20RAR_Vol%203_B6_Toxicology%20and%20Metabolism.txt.html%232265
file:///C:/Users/Stefan%20Weber/Google%20Drive/GLYPHOSAT/DOK5_AII_Doc%20M%20TIER%20II_Section%203_Sanitized_Nov2013.txt.DOK1_Final%20Addendum%20to%20the%20RAR_Vol%203_B6_Toxicology%20and%20Metabolism.txt.html%2312962
file:///C:/Users/Stefan%20Weber/Google%20Drive/GLYPHOSAT/DOK5_AII_Doc%20M%20TIER%20II_Section%203_Sanitized_Nov2013.txt.DOK1_Final%20Addendum%20to%20the%20RAR_Vol%203_B6_Toxicology%20and%20Metabolism.txt.html%2312962
file:///C:/Users/Stefan%20Weber/Google%20Drive/GLYPHOSAT/DOK5_AII_Doc%20M%20TIER%20II_Section%203_Sanitized_Nov2013.txt.DOK1_Final%20Addendum%20to%20the%20RAR_Vol%203_B6_Toxicology%20and%20Metabolism.txt.html%2313525
file:///C:/Users/Stefan%20Weber/Google%20Drive/GLYPHOSAT/DOK5_AII_Doc%20M%20TIER%20II_Section%203_Sanitized_Nov2013.txt.DOK1_Final%20Addendum%20to%20the%20RAR_Vol%203_B6_Toxicology%20and%20Metabolism.txt.html%2313525
file:///C:/Users/Stefan%20Weber/Google%20Drive/GLYPHOSAT/DOK5_AII_Doc%20M%20TIER%20II_Section%203_Sanitized_Nov2013.txt.DOK1_Final%20Addendum%20to%20the%20RAR_Vol%203_B6_Toxicology%20and%20Metabolism.txt.html%2313525
file:///C:/Users/Stefan%20Weber/Google%20Drive/GLYPHOSAT/DOK5_AII_Doc%20M%20TIER%20II_Section%203_Sanitized_Nov2013.txt.DOK1_Final%20Addendum%20to%20the%20RAR_Vol%203_B6_Toxicology%20and%20Metabolism.txt.html%236686
file:///C:/Users/Stefan%20Weber/Google%20Drive/GLYPHOSAT/DOK5_AII_Doc%20M%20TIER%20II_Section%203_Sanitized_Nov2013.txt.DOK1_Final%20Addendum%20to%20the%20RAR_Vol%203_B6_Toxicology%20and%20Metabolism.txt.html%236686
file:///C:/Users/Stefan%20Weber/Google%20Drive/GLYPHOSAT/DOK5_AII_Doc%20M%20TIER%20II_Section%203_Sanitized_Nov2013.txt.DOK1_Final%20Addendum%20to%20the%20RAR_Vol%203_B6_Toxicology%20and%20Metabolism.txt.html%2312961
file:///C:/Users/Stefan%20Weber/Google%20Drive/GLYPHOSAT/DOK5_AII_Doc%20M%20TIER%20II_Section%203_Sanitized_Nov2013.txt.DOK1_Final%20Addendum%20to%20the%20RAR_Vol%203_B6_Toxicology%20and%20Metabolism.txt.html%2312961
file:///C:/Users/Stefan%20Weber/Google%20Drive/GLYPHOSAT/DOK5_AII_Doc%20M%20TIER%20II_Section%203_Sanitized_Nov2013.txt.DOK1_Final%20Addendum%20to%20the%20RAR_Vol%203_B6_Toxicology%20and%20Metabolism.txt.html%2312961
file:///C:/Users/Stefan%20Weber/Google%20Drive/GLYPHOSAT/DOK5_AII_Doc%20M%20TIER%20II_Section%203_Sanitized_Nov2013.txt.DOK1_Final%20Addendum%20to%20the%20RAR_Vol%203_B6_Toxicology%20and%20Metabolism.txt.html%234570
file:///C:/Users/Stefan%20Weber/Google%20Drive/GLYPHOSAT/DOK5_AII_Doc%20M%20TIER%20II_Section%203_Sanitized_Nov2013.txt.DOK1_Final%20Addendum%20to%20the%20RAR_Vol%203_B6_Toxicology%20and%20Metabolism.txt.html%234570
file:///C:/Users/Stefan%20Weber/Google%20Drive/GLYPHOSAT/DOK5_AII_Doc%20M%20TIER%20II_Section%203_Sanitized_Nov2013.txt.DOK1_Final%20Addendum%20to%20the%20RAR_Vol%203_B6_Toxicology%20and%20Metabolism.txt.html%234570
file:///C:/Users/Stefan%20Weber/Google%20Drive/GLYPHOSAT/DOK5_AII_Doc%20M%20TIER%20II_Section%203_Sanitized_Nov2013.txt.DOK1_Final%20Addendum%20to%20the%20RAR_Vol%203_B6_Toxicology%20and%20Metabolism.txt.html%234570
file:///C:/Users/Stefan%20Weber/Google%20Drive/GLYPHOSAT/DOK5_AII_Doc%20M%20TIER%20II_Section%203_Sanitized_Nov2013.txt.DOK1_Final%20Addendum%20to%20the%20RAR_Vol%203_B6_Toxicology%20and%20Metabolism.txt.html%234570


62% 

in water 

Nebu- 

lised; 4 h nose-only 

> 6.49 

Nose bleeding, 

ruffled fur 

, 

1989 (I. Pi. 

Ci.) TOX9551626 

Reference (Data owner) 

Species Strain 

Number of animals / Dose level 

(mg/L) 

Purit y (%) 

Vehicle 

LC50 

(mg/L air) 

Main effects 

Annex B- 5.2.3.2, 

Glyphosate Monograph 

1988 (MON / CHE) TOX9552332 

Rat, Sprague Dawley 

5/sex/1.9 (max. attainable conc.) 

Amm onium salt 85.5 

Aerosol / vapor; 4 h whole body 

> 1.9 

Hyperactivity, perinasal encrustion 

Annex B- 5.2.3.2, 

Glyphosate Monograph 

1987 (MON / CHE) TOX9552330 

Rat, Sprague- Dawley 

5/sex/1.3 (max. attainable conc.) 

IPA 53.8 

Aerosol / vapor; 4 h whole body 

> 1.3 

Mortality (1ǀ); yellow/brown nasal discharge, local and/or generalised hairloss, slight 

decreased body weight 

Studies not reviewed in the 2001 evaluation 

IIA 5.2.3/12 

1999 (NUF) ASB2012- 11416 

Rat, Sprague Dawley 

Isopropylamine glyphosate 5/sex/2.08 

IPA 62 

air / 4 h nose-only (MMAD 

2.6 µm) 

> 2.08 

During exposure: ocular and nasal discharge, hunched posture and hypoactivity. After exposure no 

findings 
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IIA 5.2.3/13 

2004 (MON) ASB2012- 11417 

Rat. 

Sprague- Dawley 

K-salt of 

glyphosate 5/sex/2.21 5/sex/5.27 

K-salt 

57.8% (= 47.2% 

glyph o- sate) 

Aerosol / 

4 h nose- only (MMADs: 

2.9 µm, 

3.8 µm) 

> 5.27 

2.21 mg/L: 

congested brea- thing, dark material around eyes and nose, few faeces 

5.27 mg/L: 

congested brea- thing, 

Tier II summaries are presented for studies not previously evaluated in the 2001 EU glyphosate 

evaluation. 

For details regarding studies reviewed during the 2001 EU evaluation please refer to the monograph. 

Reference: IIA, 5.2.3/01 

Report: 2010, Acute Inhalation Toxicity Study of Glyphosate TC In Rats 

Data owner: Helm AG Report No.: 24603 

Date: 2010-06-03, not published ASB2012-11406 

Guidelines: EC method B.2, OECD 403, EPA Health Effects Test Guidelines, OPPTS 870.1300 

Deviations: None 

GLP: yes 

Acceptability: Please see comment by RMS 

Materials and methods 

Test material: 

Identification: 

Glyphosate TC 

Description: 

White powder 

Lot/Batch #: 

20090506 

Purity: 

97.3 % 

Stability of test compound: 

At room temperature in the dark stable until May 2011. 

Vehicle and/or positive control: 

none 

Test animals: 

Species: 

Rat 

Strain: 

CD/Crl:CD (SD) 

Source: 
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Age: 

approx. 7 - 9 weeks 

Sex: 

Males and females 

Weight at dosing: 

ǁ 234 - 270 g; ǀ 208 - 244 g 

Acclimation period: 

At least 5 days 

Diet/Food: 

ssniff RIM-H V1 534 (ssniff Spezialdiäten GmbH, Soest, Germany), ad libitum (except 16 h before 

exposure) 

Water: 

tap water, ad libitum 

Housing: 

In groups of 2-3 animals per cage in Makrolon type III plus cages with granulated textured wood 

bedding. 

Environmental conditions: 

Temperature: 22 ± 3 °C 

Humidity: 55 ± 15 % Air changes: no data 12 hours light/dark cycle 

Study design and methods 

In life dates: 2010-02-02 to 2010-02-16 

Test atmosphere generation: 

A dust atmosphere was produced from the test material using a rotating brush dust generator and 

compressed air. 

Exposure chamber conditions: 

The cylindrical exposure chamber had a volume of approximately 40 L. The actual dust concentration 

was measured four times gravimetrically with an air sample filter (Minisart SM 17598; 0.45 pm) and 

pump (Vacuubrand, MZ 2C, Vacuubrand, Germany) controlled by a rotameter. Dust samples were 

taken once every hour during the exposure. For that purpose, a probe was placed close to the 

animals' noses in the inhalation chamber and air was sucked through the air sample filter at a 

constant flow of air of 5 L/min for 1 minute. The filters were weighed before and after sampling on 

an analytical balance (accuracy 0.1 mg). 

Chamber airflow rates ranged from 800 to 900 L/h, providing җ 12 air changes per hour. 

Particle size distribution: 

A Malvern Spraytec Lasersystem (Malvern Instruments, Germany) was employed for the 

determination of the particle size distribution of the particle diameter (volume) in the exposure air. 

The particle size distribution of the test atmospheres was measured using a cascade impactor two 

times during the exposure period. The results were as follows: 

Table B.6.2-10: Details of test atmosphere 

Mean achieved actual concentration (HPLC) 

Actual concentration (gravimetric method) 

MMAD 

GSD 

Respirable amount particle size Җ п ҡƳ 

(mg/L air) 

(mg/L air) 

(µm) 

(mg/L air) 

(%) 
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5.18 

5.05 

4.633 

3.02 

1.08 

20.8 

MMAD = mean mass median aerodynamic diameter GSD = geometric standard deviation 

The generated dust had a mass median aerodynamic diameter (MMAD) of 4.633 µm as determined 

with a cascade impactor. The Geometric Standard Deviation (GSD) of the MMAD was calculated as 

3.02. No smaller MMAD and GSD could be obtained with the test item supplied. 

Animal assignment and treatment: 

A group of five fasted rats per sex received the test material at a dose level of 5.18 mg/L using a 

dynamic inhalation apparatus όҗ 12 air changes/h) with a nose-only exposure. Observations for 

mortality and clinical/behavioural signs of toxicity were made at least once per day for 14 days. 

Individual body weights were recorded just prior to dosing and weekly thereafter. On Day 14 after 

dosing, each animal was euthanised and all study animals were subjected to gross necropsy. 

Results and discussion 

Mortality: No deaths occurred. 

Clinical observations: Clinical signs of toxicity included slight tremor and slight dyspnoea immediately 

until 3 hours after end of exposure. 

Body weight: All animals gained the expected body weight. Necropsy: No pathological findings were 

noted at necropsy. 

Conclusion by the Notifiers 

The acute inhalation LC50 for the test substance glyphosate TC was calculated to be greater than 

5.18 mg/L. According to EU and OECD Globally Harmonised System (GHS) classification criteria 

glyphosate is not to be classified for acute inhalation toxicity. 

HR-001: Acute inhalation toxicity study in rats. 

Data owner: Arysta LifeScience Report No.: 94-0155, not published 

ASB2012-11407 

Guidelines: 

U.S. EPA FIFRA Guideline Subdivision F 

Deviations: 

None 

GLP: 

yes 

Acceptability: 

Please see comment RMS 

Materials and methods 

Test material: 

Identification: 

Glyphosate TC 

Description: 

Whitish crystals 

Lot/Batch #: 

T-941209 

Purity: 

97.56 % 

Stability of test compound: 
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Not mentioned in the report. 

Vehicle and/or positive control: 

None 

Test animals: 

Species: 

Rat 

Strain: 

F344/DuCrj 

Source: 

Age: 

8 weeks 

Sex: 

Males and females 

Weight at dosing: 

ǁ 176 - 187 g; ǀ 138 - 144 g 

Acclimation period: 

8 days 

Diet/Food: 

ssniff RIM-H V1 534 (ssniff Spezialdiäten GmbH, Soest, Germany), ad libitum (except 16 h before 

exposure) 

Water: 

tap water, ad libitum 

Housing: 

By group of 5 animals of the same sex in stainless steel wire cages during pre- and post-exposure 

periods. 

Individually in stainless steel wire cages during exposure. 

Environmental conditions: 

Temperature: 22 ± 2 °C 

Humidity: 55 ± 1 % 

Air changes: 10/hour 12 hours light/dark cycle 

Study design and methods 

In life dates: 1995-03-28 to 1995-04-20 

Test atmosphere generation: 

The dust was generated by a turn-table type dust feeder with compressed air from air compressor. 

The compressed air was supplied to the dust feeder through an air filter. The air was introduced into 

the chamber as diluting air after filtering it through a HEPA filter. 

Exposure chamber conditions: 

The nominal atmospheric concentration of HR-001 was calculating by dividing the total amount of 

the test substance supplied to the duct feeder during the 4-hour exposure by the total air volume 

delivered during the exposure. 

The actual atmospheric concentration was measured gravimetrically. 

Particle size distribution: 

The results for the air samples taken for the determination of particle size distribution are given in 

Table B.6.2-11. 

Table B.6.2-11: Particule size distribution 

Exposure group 

Time of sampling 

Analytical concentration 

Particule size 
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MMAD : Mass median aerodynamic diameter 

Mg: geometric standard deviation SD: Standard deviation 

The results showed that particles size of HR-001 expressed as the mean value of NMAD during the 

exposure was 4.8 µm (Tg = 1.7). Thus more than 91 % of the test substance dust consisted of 

particles present consisted of inhalable particles 

Animal assignment and treatment: 

Groups of 5 male and 5 female specific pathogen free Fisher rats (F344/DuCrj) were exposed (whole-

body) continuously for 4 hours to test substance mist containing concentrations of HR-001 at 5.48 

mg/l. The flow rate was stable at approximately 100 l/min. Mortality and signs of reaction to 

treatment were recorded during a subsequent 14-day observation period. All animals were observed 

for clinical signs at 2 hours after the initiation of exposure, immediately and at 2 hours after the 

termination of exposure. In addition, animals were observed for lethality at 4 hours after the 

termination of exposure. All animals were weighed shortly before the exposure and on days 7 and 

14. The surviving animals were euthanized on the following day (day 15). All animals were subjected 

to necropsy. 

Results and discussion 

Mortality: There were no deaths in either sex at the tested concentration 5.48 mg/L. 

Clinical observations: No notable serious changes were observed as clinical signs. Wetted and soiled 

fur in the periocular and nasorostral regions were not considered to be particularly caused by HR-001 

because the changes were slight in degree and are frequently observed in tha acute inhalation 

toxicity study. 

Body weight: All animals gained weights, reflecting their good healthy conditions. Necropsy: No 

abnormalities were observed in any animal of either sex at necropsy. 

Conclusion by the Notifiers 

The acute inhalation LC50 for the test substance glyphosate HR-001 was calculated to be greater 
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than 5.48 mg/L. According to EU and OECD Globally Harmonised System (GHS) classification criteria 

glyphosate is not to be classified for acute inhalation toxicity 

2 Mass median aerodynamic diameter 

3 geometric standard deviation 

4 Standard deviation 

Report: 2009, Glyphosate Tech: Acute Inhalation Toxicity (Nose only) Study in the Rat 

Data owner: Excel Report No.: 2743/0001 

Date: 2009-06-22, not published ASB2012-11408 

Guidelines: OECD 403 (1981) 

Commission Regulation (EC) No 440/2008 (2008), method B.2 (2008) 

Deviations: Particle size diameter larger than required by the test guidelines. 

GLP: yes 

Acceptability: Please see comment by RMS 

Materials and methods 

Test material: 

Identification: 

Glyphosate Tech 

Description: 

White powder 

Lot/Batch #: 

GI-1045 

Purity: 

96.66 % 

Stability of test compound: 

Expiration in July 2010. 

Vehicle and/or positive control: 

Not relevant 

Test animals: 

Species: 

Rat 

Strain: 

IǎŘwŎŎIŀƴϰ Υ ²L{¢ 

Source: 

Age: 

Approx. 8 - 12 weeks 

Sex: 

Male and female 

Weight at dosing: 

178 - 350 g 

Acclimation period: 

5 days 

Diet/Food: 

With the exception of the exposure period, free access to food (Harlan 2014 Rodent Diet, Harlan UK 

Limited, Oxon, UK) was allowed throughout the study. 

Water: 

With the exception of the exposure period, free access to 

drinking water was allowed throughout the study. 

Housing: 
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Housed in groups of five by sex in solid-floor polupropylene cages with stainless steel lids, furnished 

with softwood flakes (Datesand Ltd., Cheshire, UK) and provided with environmental enrichment 

ƛǘŜƳǎΥ ǿƻƻŘŜƴ ŎƘŜǿ ōƭƻŎƪǎ ŀƴŘ ŎŀǊŘōƻŀǊŘ άŦǳƴ ǘǳƴƴŜƭǎέ (Datesand Ltd., Cheshire, UK). 

Environmental conditions: 

Temperature: 19 ς 25 °C 

Humidity: 30 ς 70 % 

Air changes: At least 15/hour 12-hour light/dark cycle 

Study design and methods 

In life dates: 2009-05-06 to 2009-05-12 

Animal assignment and treatment: 

Five male and female rats were exposed to one dose level of an aerosol atmosphere of glyphosate. 

¢ƘŜ ǎƛƴƎƭŜ р ƳƎκ[ ŦƻǳǊ ƘƻǳǊ ŜȄǇƻǎǳǊŜ ǿŀǎ άƴƻǎŜ ƻƴƭȅέ ŀǘ ŀ ƳŜŀƴ ŀŎǘǳŀƭ ŎƻƴŎŜƴǘǊŀǘƛƻƴ ƻŦ рΦлп ҕ лΦот 

mg/L (nominal concentration was 27.3 mg/L). 

Operational conditions (flow rate, oxygen levels, temperature, and humidity in the inhalation 

systems) were checked throughout the exposure period. All animals were observed for clinical signs 

at hourly intervals during exposure, immediately on removal from the restraining tubes at the end of 

exposure, one hour after termination of exposure and subsequently once daily for 14 days. Individual 

body weights were recorded prior to treatment on the day of exposure and on Days 7 and 14. At the 

end of the fourteen day observation period the animals were killed by intravenous overdose of 

sodium pentobarbitone. All animals were subjected to a full external and internal examination, and 

any macroscopic abnormalities were recorded. The respiratory tract was subjected to a detailed 

macroscopic examination for signs of irritancy or local toxicity. 

The chamber flow rate was maintained at 45 L/min providing 90 air changes per hour. 

Results and discussion 

Test atmosphere 

¢ƘŜ ǇŀǊǘƛŎƭŜ ǎƛȊŜ ŀƴŀƭȅǎƛǎ ƻŦ ǘƘŜ ŀǘƳƻǎǇƘŜǊŜ ŘǊŀǿƴ ŦǊƻƳ ǘƘŜ ŀƴƛƳŀƭǎΩ ōǊŜŀǘƘƛƴƎ ȊƻƴŜΣ ǿŀǎ ŀǎ ŦƻƭƭƻǿǎΥ 

Table B.6.2-12: Details of test atmosphere 

Mean Achieved Atmoshpere Concentration (mg/L) 

Mean Mass Median Aerodynamic Diameter 

((m) 

Inhalable Fraction (% 

<4 <m) 

Geometric Standard Deviation 

5.04 

5.25 

41.1 

3.35 

It is noted that the achieved particle size is larger than required by the test guidelines. 

During characterisation, changes were made to the generation system (addition of particle sizes 

separator) and grinding techniques in an attempt to increase the inhalable portion of the test 

material. However, this reduced the achieved concentration, and therefore, also reduced the actual 

concentration of particles <4 <m. It was, therefore, preferable to expose the animals to a higher 

concentration of test material, even though this also increased the mean mass median aerodynamic 

diameter, as this resulted in the animals being exposed to the highest possible concentration of 

particles <4 <m. 

Mortality: There were no mortalities during the study. 

Clinical observations: Signs of hunched posture and piloerection are commonly seen in animals for 

short periods on removal from the chamber following 4-hour inhalation studies. Wet fur is commonly 

recorded both during and for a short period after exposure. These observations are considered to be 
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associated with the restraint procedure and, in isolation, are not indicative of toxicity. 

In addition to the observations considered to be due to the restraint procedure, increased 

respiratory rate was noted in all animals during exposure, on removal from the chamber and one 

hour post-exposure. 

Body weight: Normal bodyweight development was noted during the course of the study. Necropsy: 

No macroscopic abnormalities were detected at necropsy. 

Conclusion by the Notifiers 

The inhalation LC50 (4 hours) of the test material (glyphosate tech) in rats was estimated to be 

greater than 5.04 mg/L. Based on the EU and the OECD Globally Harmonised System (GHS) 

classification criteria, glyphosate tech is not to be classified for acute inhalation toxicity. 

Report: 2009, Acute Inhalation Toxicity Study of Glyphosate TC in Rats. 

Data owner: Helm AG Report No.: 23911 

Date: 2009-11-09 

not published ASB2012-11409 

Guidelines: EC method B.2. (92/69/EEC), OECD 403 and OPPTS 870.1300. 

Deviations: There were several minor deviations from the Study Plan which did not affect the 

scientific outcome or the validity of the study. 

GLP: yes 

Acceptability: Please see comment by RMS 

Materials and methods 

Test material: 

Glyphosate TC 

Identification: 

Glyphosate technical grade 

Description: 

White powder 

Lot/Batch #: 

20080801 

Purity: 

98.8 % 

Stability of test compound: 

2010-08-01 

Test animals: 

Species: 

Rat albino 

Strain / Stock: 

CD / Crl:CD(SD) 

Source: 

Age: 

Males: 52 days 

Females: 66 days 

Sex: 

5 male and 5 female 

Weight at dosing: 

Males: 240 - 267 g 

Females: 209 - 216 g 

Acclimation period: 

5 days 
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Diet/Food: 

ssniff® R/M-H V1534 (ssniff Spezialdiäten GmbH), ad libitum except for approx. 16 h before dosing 

Water: 

Tap water, ad libitum 

Housing: 

Animals were kept by sex in groups of 2-3 animals in MAKROLON cages (type III plus) with granulated 

textured wood as bedding material. 

Environmental conditions: 

Temperature: 22 ± 3 °C 

Rel. humidity: 40 - 70 % Air changes: 12/hour 12-hour light/dark cycle 

Study design and methods 

In life dates: 2009-02-04 to 2009-07-30 

Animal assignment and treatment: 

The study was carried out using a dynamic inhalation apparatus όҗ 12 air changes/h) with a nose-only 

exposure of the animals (exposure chamber volume 40 L). The test item was micronized before 

administration and the dust was generated with a rotating brush dust generator. Exposure started by 

locating the rats (5 male and 5 female animals) into the exposure chamber after equilibration of the 

chamber concentration for at least 15 minutes. The dust concentration in the inhalation chamber 

was determined gravimetrically as well as by HPLC once every hour during exposure. A laser 

measured the size of the individual particles or individual aerosol drops. Animals were exposed four 4 

hours to an actual concentration of 5.12 mg/L air (determined by HPLC). 

After completion of exposure, animals were observed for a period of 14 days. Observations for 

clinical/behavioural signs of toxicity were made at least once daily until symptoms subsided, and 

thereafter each working day. Observations on mortality were made at least once daily. Individual 

body weights were determined before the exposure and weekly after exposure. On Day 14 after 

completion of exposure, all animals were sacrificed, dissected and inspected macroscopically. All 

gross pathological changes were recorded. No microscopic examination was performed as no 

pathological findings were noted at necropsy. 

Results and discussion 

Dust concentration and particle size distribution 

The actual dust concentration of 5.12 mg glyphosate ¢/κ[ ŀƛǊ ǿŀǎ ƳŜŀǎǳǊŜŘ ŀǘ ǘƘŜ ŀƴƛƳŀƭǎΩ ƴƻǎŜ ŀƴŘ 

was determined by HPLC. 

Laser measurement revealed the following particle size distribution during the exposure: 

Diameter 

Actual concentration 

5.12 mg/L air 

d[10] 

5.64 µm 

d[50] 

6.62 µm 

d[90] 

8.10 µm 

[xx] = percentage of cumulative particle size distribution 

No finer dust concentration of the test item could be generated. 

Mortality: There were no mortalities during the study. 

Clinical observations: A 4-hour exposure to glyphosate TC at the concentration of 5.12 mg/L revealed 

slight dyspnoea and ataxia in all 5 of 5 male and 5 of 5 female animals immediately until 60 minutes 

after the end of exposure. 

Body weight: Body weight gain was unaffected by the administration of the test substance. 
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Necropsy: The gross necropsy conducted at termination of the study demonstrated no observable 

abnormalities. 

Conclusion by the Notifiers 

The acute inhalation LC50 of the test material (glyphosate TC) in rats (males and females combined) 

was estimated to be greater than 5.12 mg/L air/4 hours. Based on the EU and the OECD Globally 

Harmonised System (GHS) classification criteria, glyphosate TC is not to be classified for acute 

inhalation toxicity. 

Report: 2010 Acute Inhalation Toxicity Study of Glyphosate TC in Rats. 

Data owner: Helm AG Report No.: 24875 

Date: 2010-06-03, not published ASB2010-11410 

Guidelines: EC method B.2. (92/69/EEC), OECD 403 and OPPTS 870.1300. 

Deviations: There were several minor deviations from the Study Plan which did not affect the 

scientific outcome or the validity of the study. 

GLP: yes 

Acceptability: Please see comment by RMS 

Materials and methods 

Test material: 

Glyphosate TC 

Identification: 

Glyphosate technical grade 

Description: 

White powder 

Lot/Batch #: 

20080801 

Purity: 

96.4% 

Stability of test compound: 

May 2011 

Test animals: 

Species: 

Rat albino 

Strain / Stock: 

CD / Crl:CD(SD) 

Source: 

Age: 

Males: approx. 7 weeks Females: approx. 9 weeks 

Sex: 

5 male and 5 female 

Weight at dosing: 

Males: 270 - 282 g 

Females: 220 - 251 g 

Acclimation period: 

5 days 

Diet/Food: 

ssniff® R/M-H V1534 (ssniff Spezialdiäten GmbH), ad libitum except for approx. 16 h before dosing 

Water: 

Tap water, ad libitum 

Housing: 

Animals were kept by sex in groups of 2-3 animals in MAKROLON cages (type III plus) with granulated 
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textured wood as bedding material. 

Environmental conditions: 

Temperature: 22 ± 3 °C 

Rel. humidity: 40 - 70 % Air changes: 12/hour 12-hour light/dark cycle 

Study design and methods 

In life dates: 2009-10-15 to 2010-02-18 

Animal assignment and treatment: 

The study was carried out using a dynamic inhalation apparatus όҗ 12 air changes/h) with a nose-only 

exposure of the animals (exposure chamber volume 40 L). The test item was generated with a 

rotating brush dust generator. Exposure started by locating the rats (5 male and 5 female animals) 

into the exposure chamber after equilibration of the chamber concentration for at least 15 minutes. 

The dust concentration in the inhalation chamber was determined gravimetrically as well as by HPLC 

once every hour during exposure. Animals were exposed four 4 hours to an actual concentration of 

5.02 mg/L air (determined by HPLC). A laser measured the size of the individual particles or individual 

aerosol drops. The particle size distribution for the estimation of the Mass Median Aerodynamic 

Diameter (MMAD) was carried out twice during the exposure period using a cascade impactor. The 

median particle size distribution of the test item was determined with a Malvern Sizer. 

After completion of exposure, animals were observed for a period of 14 days. Observations for 

clinical/behavioural signs of toxicity were made at least once daily until symptoms subsided, and 

thereafter each working day. Observations on mortality were made at least once daily. Individual 

body weights were determined before the exposure and weekly after exposure. On Day 14 after 

completion of exposure, all animals were sacrificed, dissected and inspected macroscopically. All 

gross pathological changes were recorded. No microscopic examination was performed as no 

pathological findings were noted at necropsy. 

Results and discussion 

Dust concentration and particle size distribution Dust concentration and particle size distribution 

The actual dust concentration of 5.02 mg glyphosate ¢/κ[ ŀƛǊ ǿŀǎ ƳŜŀǎǳǊŜŘ ŀǘ ǘƘŜ ŀƴƛƳŀƭǎΩ ƴƻǎŜ ŀƴŘ 

was determined by HPLC. The mean actual exposure concentration of glyphosate TC was as follows: 

Table B.6.2-13: Details of test atmosphere 

Actual concentration (HPLC) 

[mg/L air] 

Actual concentration (gravimetric method) [mg/L air] 

MMAD 

[µm] 

Respirable amount particle size 

Җп ҡƳ 

[mg/L air] 

[%] 

5.02 

4.99 

4.197 ± 2.64 

1.03 

20.5 

No smaller MMAD could be obtained with the test item and no higher fraction of respirable particles 

could be obtained. 

Laser measurement revealed the following particle size distribution during the exposure: 

Diameter 

Actual concentration 

5.02 mg/L air 
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d[10] 

12.51 µm 

d[50] 

37.15 µm 

d[90] 

86.42 µm 

[xx] = percentage of cumulative particle size distribution 

The particle size distribution of the delivered test item was d[50] = 14.5 µm. Mortality: There were no 

mortalities during the study. 

Clinical observations: A 4-hour exposure to glyphosate TC at the concentration of 5.02 mg/L revealed 

slight ataxia, slight tremor and slight dyspnoea immediately until 3 hours after the end of exposure. 

Body weight: Body weight gain was unaffected by the administration of the test substance. 

Necropsy: The gross necropsy conducted at termination of the study demonstrated no observable 

abnormalities. 

Conclusion by the Notifiers 

The acute inhalation LC50 of the test material (glyphosate TC) in rats (males and females combined) 

was estimated to be greater than 5.02 mg/L air/4 hours. Based on the EU and the OECD Globally 

Harmonised System (GHS) classification criteria, glyphosate TC is not to be classified for acute 

inhalation toxicity. 

Report: 

2009 

Glyphosate ς Acute Inhalation Toxicity Study in Rats. Stillmeadow, Inc., Sugar Land, TX, US 

Data owner: Helm AG 

Report No.: 12107-08 

Date: 2009-03-09, not published ASB2012-11411 

Guidelines: 

US EPA OPPTS 870.1300. 

Deviations: 

Humidity was in the range of 33-89 % instead of 30-70 %. Female weight was outside the protocol 

range. These minor deviations did 

not affect the study outcome. 

GLP: 

yes 

Acceptability: 

Please see comment by RMS. 

Materials and methods 

Test material: 

Glyphosate 

Identification: 

Glyphosate Tech Grade Mixed 5-Batch 

Description: 

White powder 

Lot/Batch #: 

080704-1 thru 5 

Purity: 

96.71 % 

Stability of test compound: 

No data given in the report. 

Test animals: 
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Species: 

Rat albino 

Strain / Stock: 

Sprague-Dawley 

Source: 

Age: 

Approx. 7-8 weeks 

Sex: 

5 male and 5 female 

Weight at dosing: 

Males: 262 - 289 g 

Females: 172 - 191 g 

Acclimation period: 

5 days 

Diet/Food: 

Formulab #5008 (PMI Feeds Inc.), ad libitum except during the exposure period 

Water: 

Tap water, ad libitum except during the exposure period 

Housing: 

Individual housing in suspended, wire bottom, stainless steel cages. 

Environmental conditions: 

Temperature: 22 ± 3 °C 

Humidity: 30 - 70 % Air changes: 10 - 12/hour 12-hour light/dark cycle 

Study design and methods 

In life dates: 2008-11-07 to 2008-11-21 

Animal assignment and treatment: 

The study was carried out using a 500 L nose-only stainless steel, dynamic flow inhalation chamber 

with 25 ports in 5 rows. Polycarbonate tubes were inserted into 10 designated individual ports. The 

test substance was ground for 10 hours and dried prior to exposure. The aerosol was generated from 

the undiluted test substance by a Venturi Aspirator and sprayed directly into the exposure chamber. 

Exposure started by locating the rats (5 male and 5 female animals) into the exposure chamber. 

Animals were exposed to the aerosol for a period of 4 

hours. The dust concentration in the inhalation chamber was determined gravimetrically twice per 

hour and nominally at the end of the exposure. Particle size, taken from the breathing zone of the 

animals, was determined twice during the exposure using a cascade impactor, and the mass median 

aerodynamic diameter (MMAD) and particle size distribution were calculated. 

Observations for mortality and signs of pharmacological and/or toxicological effects were made 

frequently on the day of exposure and at least once daily thereafter for 14 days. Individual body 

weights were recorded just prior to the inhalation exposure and on Days 7 and 14. On Day 14 after 

completion of exposure, all animals were euthanized by an intraperitoneal injection, dissected and 

inspected macroscopically. All gross pathological changes were recorded. No microscopic 

examination was performed as no pathological findings were noted at necropsy. 

Results and discussion 

Dust concentration and particle size distribution: The exposure concentration was determined to be 

2.24 mg/L with an average MMAD of 2.6 µm. 

Mortality: There were no mortalities during the study. 

Clinical observations: The only prominent in-life observations were piloerection and activity 

decrease. Animals were asymptomatic by Day 4. 

Body weight: Body weight gain was unaffected by the administration of the test substance. 
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Necropsy: The gross necropsy conducted at termination of the study demonstrated no observable 

abnormalities. 

Conclusion by the Notifiers 

The acute inhalation LC50 of the test material (glyphosate) in rats (males and females combined) was 

estimated to be greater than 2.24 mg/L air/4 hours. 

Report: 2005, 

Glyphosate Acid Technical: Acute Inhalation Toxicity Study in Rats 

ς Limit Test. 

Data owner: Helm AG Report No.: 15276 

Date: 2005-04-04, not published ASB2012-11412 

Guidelines: OPPTS 870.1300 (1998), OECD 403 and JMAFF 59 NohSan No. 

4200 (1985). 

Deviations: There were no deviations from the Study Plan. 

GLP: yes 

Acceptability: Please see comment by RMS 

Materials and methods 

Test material: 

Glyphosate acid technical 

Identification: 

Glyphosate acid technical 

Description: 

White crystalline powder 

Lot/Batch #: 

040205 

Purity: 

97.23 % 

Stability of test compound: 

Test substance was expected to be stable for the duration of testing. 

Test animals: 

Species: 

Rat albino 

Strain / Stock: 

Sprague-Dawley derived 

Source: 

Age: 

9-10 weeks 

Sex: 

5 male and 5 female 

Weight at dosing: 

Males: 280 - 318 g 

Females: 205 - 224 g 

Acclimation period: 

13 days 

Diet/Food: 

Purina Rodent Chow #5012, ad libitum 

Water: 

Filtered tap water, ad libitum 

Housing: 
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Individual housing in suspended stainless steel cages with mesh floors. Litter paper was placed 

beneath the cage and was changed at least three times per week. 

Environmental conditions: 

Temperature: 19-23 °C 

12-hour light/dark cycle 

Study design and methods: 

In life dates: 2003-05-17 to 2003-05-24 

Animal assignment and treatment: 

The study was carried out using a nose-only inhalation chamber with an internal volume of 

approximately 6.7 L and approximately 283 air changes per hour during the study. Animals were 

individually housed in polycarbonate holding tubes. The test item was micronized before 

administration and aerosolized using a dust generator which was directly connected to the inhalation 

chamber. Gravimetric samples were withdrawn at 6 intervals from the breathing zone of the animals 

to gravimetrically determine the dust concentration in the inhalation chamber. Particle size 

distribution of the test atmosphere was determined with an Andersen Cascade Impactor. Samples 

were withdrawn from the breathing zone of the animals at two intervals. Animals were exposed four 

4 hours and 1 minute to an actual concentration of 

2.04 mg/L air (determined gravimetrically). 

Observations for mortality and clinical/behavioural signs of toxicity were made upon removal from 

the exposure chamber and at least once daily thereafter for 14 days. Individual body weights were 

recorded just prior to test substance exposure and on Days 7 and 14. 

On Day 14 after dosing, each animal was euthanized by an overdose of CO2. All study animals were 

subjected to gross necropsy and all abnormalities were recorded. 

Results and discussion 

Dust concentration and particle size distribution: The gravimetric and nominal chamber 

concentrations were 2.04 and 8.99 mg/L, respectively. the mass median aerodynamic diameter was 

estimated to be 2.5 µm based on the particle size distribution as measured with an Andersen 

Cascade Impactor. 

Mortality: There were no mortalities during the study. 

Clinical observations: All animals appeared active and healthy upon removal from the exposure 

chamber and over the entire 14-day observation period. 

Body weight: Body weight gain was unaffected by the administration of the test substance. 

Necropsy: The gross necropsy conducted at termination of the study demonstrated no observable 

abnormalities. 

Conclusion by the Notifiers: 

The acute inhalation LC50 of the test material (glyphosate acid technical) in rats (males and females 

combined) was estimated to be greater than 2.04 mg/L air/4 hours. 

Report: 2008, 

Acute Inhalation Toxicity Test of Glyphosate Technical in Rats 

(Rattus norvegicus). 

Data owner: Helm AG 

Report No.: RF-3996.309.377.07 

Date: 2008-09-11, not published ASB2012-11413 

Guidelines: OECD guideline 403 

Deviations: The experimental phase initiation and conclusion dates were updated. This deviation did 

not affect the study outcome. 

GLP: yes 

Acceptability: Please see comment by RMS 

Materials and methods 
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Test material: 

Glyphosate Technical 

Identification: 

Glyphosate Technical 

Description: 

Solid 

Lot/Batch #: 

20070606 

Purity: 

98.05 % 

Stability of test compound: 

No data given in the report. 

Test animals: 

Species: 

Rat albino (Rattus norvegicus) 

Strain / Stock: 

Wistar Hannover 

Source: 

Age: 

Males: 9 weeks 

Females: 11 weeks 

Sex: 

5 males and 5 females 

Weight at dosing: 

Males: 262 - 291 g 

Females: 178 - 208 

Acclimation period: 

9 days 

Diet/Food: 

Nuvilab CR-1 pellet diet type for rodents (Nuvital Nutrients Ltda.), ad libitum 

Water: 

Potable drinking water, ad libitum 

Housing: 

Polypropylene rodents cages with autoclaved wood shavings and stainless steel mesh lids containing 

five rats of each sex per cage. 

Environmental conditions: 

Temperature: 19-25 °C 

Humidity: 30 - 70 % 

Air changes: 10-15/hour 12-hour light/dark cycle 

Study design and methods: 

In life dates: 2008-06-06 to 2008-06-20 

Animal assignment and treatment: 

The study was carried out using an inhalation chamber with a nose-only exposure of the animals. The 

test item was aerosolised. Exposure started by locating the rats (5 male and 5 female animals) into 

the exposure chamber. Animals were exposed to the aerosol at the maximum attainable 

concentration (5.211 mg/L) for a period of 4 hours. The actual concentration in the inhalation 

chamber was determined gravimetrically by taking eight equally time-spaced air samples from the 

breathing zone. Aerodynamic particle size distribution was determined two times using a Seven 

Stage Cascade Impactor. 
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After completion of exposure, animals were observed for a period of 14 days. Observations for 

clinical/behavioural signs of toxicity were made right after the exposure, and thereafter each working 

day. On Day 14 after completion of exposure, all animals were euthanised in a carbon dioxide 

chamber, dissected and inspected macroscopically. All gross pathological changes were recorded. No 

microscopic examination was performed as no pathological findings were noted at necropsy. 

Results and discussion 

Dust concentration and particle size distribution 

The mean actual concentration was 5.211 mg/L. The actual concentration of the test item in each 

sample was within the ±15 % interval from the mean actual concentration, indicating that the test 

atmosphere was held stable over the 4-hour exposure period. 

Analysis of the particle size distribution of samples from the breathing zone indicates that 

4.72 to 5.15 % of the mass collected from the aerosol were within the respirable size range. The 

MMAD ranged from 18.555 to 19.901 µm and the geometric standard deviation (GSD) ranged from 

2.869 to 2.914. 

Mortality: There were no mortalities during the study. 

Clinical observations: Clinical signs observed during the 14-day observation period included wheeze 

and dyspnoea. These acute respiratory signs started within the first day and reverted within the 

fourth day of the observation period. 

Body weight: The mean body weight increased for both sexes, except for the males on the first post-

exposure day. All animals exceeded their initial body weight by the conclusion of the experimental 

phase. 

Necropsy: The gross necropsy conducted at termination of the study demonstrated no observable 

abnormalities. 

Conclusion by the Notifiers 

The acute inhalation LC50 of the test material (glyphosate Technical) in rats (males and females 

combined) was estimated to be greater than 5.211 mg/L air/4 hours. Based on the EU and the OECD 

Globally Harmonised System (GHS) classification criteria, glyphosate technical is not to be classified 

for acute inhalation toxicity. 

Reference: IIA, 5.2.3/09 

Report: 2007, Glyphosate Technical (NUP05068) : 4-Hour acute inhalation toxicity study in rats 

Data owner: Nufarm Report No.: B02327 

Date: 2007-04-02, unpublished ASB2012-11414 

Guidelines: European Communities, Directive 92/69/EEC, Part B.2 "Acute Toxicity (Inhalation)", 

published 

December 29, 1992. 

- OECD Guidelines for Testing of Chemicals, Section 4, No. 403: "Acute Inhalation Toxicity", 

adopted May 12, 1981. 

- U.S. Environmental Protection Agency, Health Effects Test Guidelines OPPTS 870.1300, 

Acute Inhalation Toxicity, August 1998. 

- Japanese Ministry of Agriculture, Forestry and Fisheries (JMAFF), 

Guidelines for Preparation 

of Study Results, Acute Inhalation Toxicity Studies Guideline 2-1-3. Notification 12 NohSan 

No. 8147, as partly revised in 16-Shouan-9260, on 16 March 2005. English translation by 

ACIS on 17 Oct 2005 

Deviations: The following, minor deviations from the study plan were considered not to have 

compromised the quality, integrity or outcome of the study. 

- The reference to the JMAFF inhalation test guideline was altered on request of the Sponsor. 

However, this did not affect the contents of the JMAFF inhalation test guideline. 

- In the animal room, on brief occasions (for a total of less than 2 hours) the relative humidity was 
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slightly higher than the upper limit of the target range given in the study plan. 

- On the day of inhalation exposure (test day 1), the total aerosol generation period lasted 4 hours 

and 30 minutes, because a test aerosol was generated also for 30 minutes prior to the beginning of 

the exposure. This 30-minute pre-exposure aerosol generation period was used for fine-tuning of the 

settings of the aerosol generation and exposure system for the inhalation exposure. Consequently 

the nominal test atmosphere concentration was determined for the total of 4 hours and 30 minutes 

of aerosol generation (30 min pre- exposure aerosol generation without animals being present plus 4 

h inhalation exposure of the animals). 

GLP: 

yes 

Acceptability: 

Please see comment by RMS 

Materials and methods 

Test material: 

Identification: 

Glyphosate Technical (NUP 05068) 

Description: 

White powder 

Lot/Batch #: 

200609062 

Purity: 

95.1 % 

Stability of test compound: 

Stable under storage conditions. 

Vehicle and/or positive control: 

None 

Test animals: 

Species: 

Rat 

Strain: 

HanRcc:WIST (SPF) 

Source: 

Age: 

Males: 9 weeks 

Females: 10 weeks 

Sex: 

Male / Female 

Weight at dosing: 

Males 241.6 ς 257.4 g 

Females 200.6 ς 219.8g 

Acclimation period: 

5 days 

Diet/Food: 

Pelleted standard Provimi Kliba 3433 rat/mouse maintenance diet, batch no. 67/06 (Provimi Kliba 

AG, CH- 4303 Kaiseraugst/ Switzerland) ad libitum 

Water: 

Tap water, ad libitum 

Housing: 

During acclimatization in groups of five per sex in Makrolon type-4 cages with standard softwood 
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bedding. 

Environmental conditions: 

Temperature: 19-20 °C 

Humidity: 35-78 % Air changes: 10 - 15/hour 12-hour light/dark cycle 

Study design and methods 

In life dates: 14-DEC-2006 to 28-DEC-2006 

Animal assignment and treatment: 

A dust aerosol was generated from the milled and pre-dried test item using a rotating brush aerosol 

generator (CR 3020, CR Équipements SA, CH-1295 Tannay, Switzerland) connected to a micronising 

jet mill. No extra diluent air was added. The generated aerosol was discharged into the exposure 

chamber through a 63Ni charge neutraliser. The achieved mean aerosol concentration of 3.252 mg/L 

air administered for 4 hours was considered to represent the highest technically achievable 

concentration suitable for acute inhalation toxicity testing in rodents. An increase in aerosol 

concentration by an increased supply of test item to the rotating brush of the aerosol generator 

would have led to complete blockage of the rotating brush (which had happened in a pre-study 

technical trial not performed under GLP), and consequently to complete blockage of the aerosol 

generation and exposure system. Two generator cylinders containing test item were needed, in order 

to generate the highest technically achievable aerosol concentration over a 4-hour and 30-minute 

aerosol generation period. 

The test atmosphere enters the top under slight positive pressure and is distributed to the entrance 

of each feed tube. It is then delivered through these tubes to the ŀƴƛƳŀƭΩǎ nose. The nhalation 

exposure system is located inside a ducted extraction cabinet. Test atmosphere samples for the 

gravimetric measurements of the test item concentration and particle size distribution, and for the 

measurement of temperature, relative humidity and oxygen concentration, were collected directly 

from the feed tube in the breathing zone of the animals, at an empty port of the exposure chamber 

delivering "fresh" test item to the animal's nose. This approach was chosen in order to obtain 

representative samples of what was delivered to the animals. 

The particle size distribution was determined twice during the exposure using a Mercer 7 stage 

cascade impactor (Model 02-130, In-Tox Products Inc., Albuquerque, New Mexico, U.S.A.). 

Representative samples of the test atmosphere were drawn through the impactor with a flow rate of 

1.0 L/min and the particles deposited according to their aerodynamic size onto stainless steel 

slips and the final filter stage (Type HVLP, Polyvinylidenedifluoride membrane, pore size 

0.45 ˃ m), on each stage of the impactor. To obtain the mass deposited on each stage of the 

impactor, the 

steel slips and the final filter stage were carefully weighed before and after sampling using a Mettler 

MX5 analytical balance (Mettler AG, CH-8604 Volketswil, Switzerland). The total mass ( g˃) deposited 

in the impactor was then calculated by adding together the mass deposited on each of the stainless 

steel slips and the final filter stage. As the Effective Cut-off Diameters (ECD) represent the lower size 

limit of the particles collected on each stage, the cumulative percent less than the indicated size was 

tabulated as a function of the ECDB. This data was used to calculate the mass median aerodynamic 

diameter (MMAD) and geometric standard deviation (GSD) using Microsoft Excel software. The 

target range for the MMAD was 1 to 4 ˃m, and was achieved. 

Results and discussion 

Mortality: There were no mortalities during the study. 

Clinical observations: The following clinical signs were recorded during and/or after the inhalation 

exposure, whereby the whole range of the stated severity grades was not necessarily recorded in 

each affected animal: Salivation, moderate in degree, and deep respiration in two male animals (nos. 

3 & 5), and breath sounds [rales], slight to marked in degree, in three male (nos. 1, 3 & 5) and two 

female animals (nos. 6 & 10). 
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The findings of salivation and deep respiration were seen at approximately 3 and 4 hours after 

exposure start, when the animals were restrained in the exposure tubes. Deep respiration was still 

evident one hour afterwards, at approximately one hour after the end of the exposure period. Breath 

sounds [rales] were only noticed at approximately one hour after the end of the exposure period and 

on the day afterwards (test day 2) after the animals had returned to their housing cages. By two days 

after the inhalation exposure (test day 3) all clinical signs had cleared, and all animals remained free 

from clinical signs until the scheduled necropsy day (test day 15). 

Body weight: Losses in body weight were evident in three of five male animals (mean loss in the 

affected males ς3.0 %) and three of five female animals (mean loss in the affected females 

ς2.1 %), and retardation in body weight gain in one other male animal (+0.8 % weight gain) over the 

first three days following the inhalation exposure (test days 1 to 4). The effects on body weight were 

only transient and were followed by normal body weight gain in all animals. 

Necropsy: The gross necropsy conducted at termination of the study demonstrated no observable 

abnormalities. 

Conclusion by the Notifiers 

The LC50 of glyphosate technical (NUP 05068) for acute 4-hour inhalation toxicity in male and female 

rats observed for a period of 15 days, was estimated to be greater than 3.252 mg/L air 

(gravimetrically determined mean aerosol concentration). This concentration was considered to 

represent the highest technically achievable aerosol concentration suitable for acute inhalation 

toxicity testing in rodents. 

Based on the EU and the OECD Globally Harmonised System (GHS) classification criteria, glyphosate is 

not to be classified for this endpoint. 

Report: 1996, Glyphosate Acid: 4-Hour Acute Inhalation Toxicity Study In Rats 

Data owner: Syngenta Report No.: /P/4882 

Date: 1996-04-29, not published TOX2000-1984 

Guidelines: OECD 403 (1981): OPPTS 870.1300 (1998): 92/69/EEC B.2 (1992) 

+ amendment 93/21/EEC (1993) 

Deviations: None 

GLP: yes 

Acceptability: Please see comment by RMS 

Table B.6.2-14: Details of test atmosphere 

Target concentration mg/L 

Achieved particulate concentration 

mg/L 

MMAD* Mm 

GSD+ 

2 

2.47- 2 0.15 

3.57, 3.03 

1.94, 1.90 

5 

4.43 + 1.297 

2.91, 3.41 

1.74, 2.04 

* Mass Median Aerodynamic Diameter (*m) 

+ Geometric Standard Deviation 

Two males and two females exposed to 4.43 mg glyphosate acid/L were found dead or were 

terminated in extremis during the observation period, the remaining animals in this group survived 

until scheduled termination. Clinical signs indicative of moderate toxicity were seen in this group. All 
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surviving animals had regained their initial bodyweight by the end of the study. 

Similar but less severe clinical signs were seen in animals exposed to 2.47 mg/L, all animals survived 

and showed complete recovery by the end of the study. All animals exposed to 

2.47 mg/L survived to scheduled termination 

It was concluded that the acute inhalation LC50 of glyphosate acid exceeded 2.47 mg/L for male rats 

and exceeded 4.43 mg/L for female rats. 

Materials and methods 

Test material: 

Identification: 

Glyphosate acid 

Description: 

Technical; white solid 

Lot/Batch #: 

P25 

Purity: 

95.6 % w/w 

Stability of test compound: 

Confirmed by Sponsor 

Vehicle and/ 

or positive control: 

None 

Test animals: 

Species: 

Rat 

Strain: 

Alpk:APfSD 

Source: 

Age: 

Young adult; 9 - 12 weeks old at delivery 

Sex: 

Males and females 

Weight at dosing: 

243-365 g (males); 210-247 g (females) at the start of exposure 

Acclimation period: 

At least five days 

Diet/Food: 

PCD diet (Special Diet Services Limited, Witham, Essex, UK) ad libitum except during exposure. 

Water: 

Mains water ad libitum except during exposure. 

Housing: 

5 per cage, sexes separately, except during exposure, in rat racks suitable for animals of the strain 

and weight range expected during the study. 

Environmental conditions: 

Temperature: 19-20 °C 

Humidity: 40-70 % 

Air changes: at least 15/hour Photoperiod: 12-hour light/dark cycle 

Study design and methods 

In-life dates: Start: 22 November 1995 End: 11 March 1996 

Exposure conditions: Trial generations were carried out prior to the start of the study in order to 
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determine the appropriate generation system and conditions, to determine the appropriate target 

concentration that could be achieved, or if not, what was the maximum stable attainable 

concentration, to obtain data on the aerodynamic particle size of the atmosphere generated, to 

determine an appropriate method of analysis of glyphosate acid. Exposure conditions during the 

study are given later in a table of the test atmosphere characteristics of glyphosate acid. 

Animal assignment and treatment: The study consisted of two main study groups of 5rats/sex/group 

exposed nose-only for a single four-hour period to glyphosate acid at target particulate 

concentrations of 5 mg/L and 2 mg/L. Prior to the start of the study the rats were examined to 

ensure that they were physically normal and exhibited normal activity. During exposure they were 

observed frequently and, at the end of the 4-hour exposure period, each rat was given a detailed 

clinical examination. They were also subjected to detailed clinical observations, daily during a 14-day 

observation period. The bodyweight of each rat was recorded on day -1, 1, 8 and prior to termination 

on day 15. All rats were killed on day 15 and subjected to a gross examination post mortem involving 

external observation and careful internal examination of all thoracic and abdominal viscera. 

Generation of the test atmosphere / chamber description: Before exposure of the test animals, the 

atmosphere was shown to have been acceptably stable. The test atmosphere was generated using a 

modified WrigƘǘΩǎ Řǳǎǘ-feed mechanism. Clean, dry air was passed through the dust feed at a 

nominal flow rate of 2.5 L/minute (at normal temperature and pressure) and carried the atmosphere 

to the exposure chamber, having an internal volume of 27.6 litres. Since diluting air was not 

employed, the flow rate through the exposure chamber was the same as that employed in the 

generation of the test atmosphere. Air flows were monitored and recorded at approximately 30 

minute intervals using variable area flow-meters and were altered as necessary to maintain target 

concentration. Animals were exposed nose-only to the atmosphere. They were restrained in 

polycarbonate tubes (Battelle, Switzerland), which were inserted into the Perspex exposure chamber. 

The chamber was covered with an aluminium cone and stood on an aluminium base. 

Test atmosphere concentration: The particulate concentration of the test atmosphere, close to the 

ŀƴƛƳŀƭǎΩ ōǊŜŀǘƘƛƴƎ ȊƻƴŜΣ ǿŀǎ ƳŜŀǎǳǊŜŘ ƎǊŀǾƛƳŜǘǊƛŎŀƭƭȅ ŀǘ ŦǊŜǉǳŜƴǘ ƛƴǘŜǊǾŀƭǎ ŘǳǊƛƴƎ ǘƘŜ ŜȄǇƻǎǳǊŜ 

period. This was done by drawing the test atmosphere, at a known flow rate, for a known time, 

through a 25 mm diameter, polyvinyl chloride (PVC) GLA 5000 filter housed in a Delrin open-faced 

filter holder. The filter was weighed before and after the sample was taken. The concentration was 

calculated as follows: 

post wt (mg) - pre wt (mg) 

Concentration (mg/L) = 

time (minutes) x airflow (L/minute) 

Pre wt = weight of filter prior to sampling Post wt = weight of filter after sampling 

Particle size determination: The aerodynamic particle size distribution of the test atmosphere was 

measured twice during the exposure period, using a Marple Cascade Impactor, which 

aerodynamically separates airborne particles into pre-determined size ranges. Using a 

microcomputer, the data were transformed using a log/probit transform and a linear regression 

derived from the cumulative data. The linear regression line was then used to calculate the mass 

median aerodynamic diameter (MMAD) and geometric standard deviation (GSD). 

Table B.6.2-15: Summary of acute study test atmosphere characteristics 

Parameter 

Target concentration 5 mg/L 

Target concentration 2 mg/L 

Measured particulate concentration 

4.43 ± 1.30 mg/L 

2.47 ± 0.15 mg/L 

% total particulate 
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96.9 ± 4.2 

98.5 ± 7.7 

Analysed concentration of 

glyphosate acid(mg/L) 

Mean 4.27 ± 1.15 

Mean 2.43 ± 0.19 

Particle size MMAD; GSD 

2.91, 3.41µm; 1.74, 2.04 

3.57, 3.03µm; 1.94, 1.90 

Size range (µm) 

% by weight in range 

% by weight in range 

Run 1 (1hr 35min 

into exposure) 

Run 2 (3hr 29min 

into exposure) 

Run 1 (54min into 

exposure) 

Run 2 (2hr 59min 

into exposure) 

Analysed 

Gravi- 

metric 

Analysed 

Gravi- 

metric 

Analysed 

Gravi- 

metric 

Analysed 

Grav- 

imetric 

Particles > 9.8 µm (% w/w) 

0.9 

0.7 

5.1 

4.3 

3.1 

3.1 

2.0 

2.0 

Particles 9.8-6.0 µm (% w/w) 

21.1 

20.6 

26.3 

23.8 

20.9 

23.0 
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2.4 

Flow rate (whole system) 

2.5 L/min 

Temperature 

14.7 ς 21.7 °C 

Humidity 

25 - 65 % 

# - Percentages are calculated as follows: 

Gravimetric: weight trapped at each size range x 100 

Total weight trapped Statistics: The acute inhalation LC50 was estimated. 

Results and discussion 

Mortality: Two males and two females exposed to 4.43 mg/L were found dead or were terminated in 

extremis on days 5, 6 or 9 of the study, the remaining animals in this group survived until scheduled 

termination. 

There were no mortalities at 2.47 mg/L. 

Table B.6.2-16: Mortality / animals treated 

Target exposure 

Cumulative mortality (Number dead / total) 

concentration mg/L 

Day number 

Males 

Females 

Combined 

5 

5 

1/5 

0/5 

1/10 

6 

2/5 

1/5 

2/10 

9 

2/5 

2/5 

3/10 

Day 14 

2/5 

2/5 

4/10 

2 

Day 14 

0/5 

0/5 

0/10 

Clinical observations: Abnormalities generally associated with restraint (wet fur) were seen in all 

animals during exposure. Clinical changes seen were salivation, irregular breathing and auditory 

hypoaesthesia, these effects were considered to be related to treatment. 

Immediately after exposure, abnormalities generally associated with restraint (hunched posture, 
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piloerection and wet fur) were seen in both males and females. At an exposure concentration of 4.43 

mg/L the clinical abnormalities seen in both sexes included breathing irregularities, reduced righting 

reflex, shaking, splayed gait andwere considered to be indicative of moderate toxicity. 

At an exposure concentration of 2.47 mg/L the number of adverse clinical changes observed was 

reduced in both sexes. Those abnormalities observed were similar to those seen in animals exposed 

to 4.43 mg/L glyphosate acid 

The clinical condition of most animals appeared to have improved by day 5 of the study, with the 

exception of 2 males and 2 females exposed to 4.43 mg/L. There was generally an improvement in 

clinical condition during the remainder of the study. 

Bodyweight: Animals showed a treatment related reduction in bodyweight. At an exposure 

concentration of 4.43 mg/L all animals had exceeded their initial bodyweight by the end of the study. 

At an exposure concentration of 2.47 mg/L all animals had exceeded their initial weight by day 8 of 

the study. 

Necropsy: In the animals exposed to 4.43 mg/L that died or were killed prior to termination, the two 

males found dead had dark lungs (probably a result of agonal congestion), the lungs of the females 

were normal. 

At scheduled termination, the lungs of rats exposed to 4.43 mg/L were normal. One female exposed 

to 2.47 mg/L had red spots on the lungs and another female had dark lungs. These findings are 

considered to be incidental to treatment. Changes at necropsy in a variety of tissues in males 

exposed to 2.47 mg/L were of low incidence and were considered to be unrelated to treatment. 

Conclusion by the Notifiers: 

It was concluded that the acute inhalation LC50 of glyphosate acid exceeded 2.47 and exceeded 4.43 

mg/L for male and female rats. 

Report: 2011, 

Glyphosate technical: Acute inhalation toxicity study (nose-only) in the rat 

Data owner: Syngenta Report No.: 11/054-004P Date: 2011-06-06 

GLP: 

not published ASB2012-11415 

Guidelines: OECD 403 (1981): OPPTS 870.1300 (1998): 440/2008 B.2 (2008) 

Deviations: None 

GLP: yes 

Acceptability: Please see comment by RMS 

Materials and methods 

Test material: 

Identification: 

Glyphosate technical 

Description: 

Technical; dry white powder 

Lot/Batch #: 

614034 (20100609\Milled) 

Purity: 

96.9 % w/w glyphosate technical 

Stability of test compound: 

Stable under storage conditions (room temperature range 

<30 °C), recertification date end January 2014 

Vehicle and/or positive control: 

None 

Test animals: 

Species: 
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Rat 

Strain: 

RjHan:WI 

Source: 

Age: 

8-10 weeks 

Sex: 

Males and females 

Weight at dosing: 

229-386 g 

Acclimation period: 

At least five days 

Diet/Food: 

ssniff® SM R/M-Z+H "Autoclavable complete feed for rats and rats ς breeding and maintenance" 

produced by ssniff Spezialdiäten GmbH, D-59494 Soest Germany ad libitum (except during exposure) 

Water: 

Tap water ad libitum (except during exposure) 

Housing: 

In groups of 5 (or 2 in the case of sighting exposure), by sex, in solid-floor cages (Type III) with 

stainless steel mesh lids and softwood flake bedding. 

Environmental conditions: 

Temperature: 22 ± 3 °C 

Humidity: 30-70 % 

Air changes: 15-20 air changes per hour Photoperiod: 12 hours light / 12 hours dark 

Study design and methods 

In-life dates: Start: 14 April 2011 End: 28 April 2011 

Exposure conditions: Prior to animal exposures, test material atmospheres were generated within 

the exposure chamber. During these technical trials, air-flow settings and test material input rates 

were adjusted to achieve the required atmospheric characteristics. Exposure conditions during the 

study are given later in a table of the test atmosphere characteristics of Glyphosate Technical. 

Exposure system: The animals were exposed, nose-only, to an atmosphere of the test item using a 

TSE Rodent Exposure System (TSE Systems GmbH, Bad Homburg, Germany). This system comprises 

of 2, concentric anodised aluminium chambers and a computer control system incorporating 

pressure detectors and mass flow controllers. 

Fresh aerosol from the generation system was constantly supplied to the inner plenum (distribution 

chamber) of the exposure system from where, under positive pressure, it was distributed to the 

individual exposure ports. The animals were held in polycarbonate restraint tubes located around the 

ŎƘŀƳōŜǊ ǿƘƛŎƘ ŀƭƭƻǿŜŘ ƻƴƭȅ ǘƘŜ ŀƴƛƳŀƭΩǎ ƴŀǊŜǎ ǘƻ ŜƴǘŜǊ ǘƘŜ ŜȄǇƻǎǳǊŜ ǇƻǊǘΦ !ŦǘŜǊ ǇŀǎǎƛƴƎ ǘƘǊƻǳƎƘ ǘƘŜ 

ŀƴƛƳŀƭΩǎ ōǊŜŀǘƘƛƴƎ ȊƻƴŜΣ ǳǎŜŘ ŀŜǊƻǎƻƭ ŜƴǘŜǊŜŘ ǘƘŜ ƻǳǘŜǊ ŎȅƭƛƴŘŜǊ ŦǊƻƳ ǿƘŜǊŜ it was exhausted 

through a suitable filter system. Atmosphere generation was therefore dynamic. 

Airflows and relative pressures within the system were constantly monitored and controlled by the 

computer system thus ensuring a uniform distribution and constant flow of fresh aerosol to each 

exposure port (breathing zone). The flow of air through each port was at least 

0.7 L/min. This flow rate was considered adequate to minimise re-breathing of the test atmosphere 

as it is about twice the respiratory minute volume of a rat. 

Homogeneity of the test atmosphere within the test chamber and amongst the exposure ports was 

not specifically determined during this study. However, chambers of this design have been fully 

ǾŀƭƛŘŀǘŜŘ ŀƴŘ ƘŀǾŜ ǎƘƻǿƴ ǘƻ ǇǊƻŘǳŎŜ ŜǾŜƴƭȅ ŘƛǎǘǊƛōǳǘŜŘ ŀǘƳƻǎǇƘŜǊŜǎ ƛƴ ǘƘŜ ŀƴƛƳŀƭǎΩ breathing 

zones. 
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Exposure procedure: Each rat was individually held in a tapered, polycarbonate restraining tube 

fitted onto a single tier of the exposure chamber. Only the nose of each animal was exposed to the 

test atmosphere. Following an equilibration period of at least the theoretical chamber equilibration 

time (T99), a group of 10 rats (5 male and 5 female) was exposed to a target atmosphere 

concentration 5 mg/L for a period of at least 4 hours. 

Generation of the test atmosphere / chamber description: The test item was aerosolised using a 

rotating brush powder disperser (Palas GmbH, Karlsruhe, Germany) located at the top of the 

exposure chamber. Compressed air was supplied by means of an oil-free compressor and passed 

through a suitable filter system prior to introduction to the dust generator. 

Test atmosphere concentration: The test atmosphere was sampled at regular intervals during each 

exposure period. Samples were taken from an unoccupied exposure port (representing the ŀƴƛƳŀƭΩǎ 

breathing zone) by pulling a suitable, known volume of test atmosphere through weighed GF10 glass 

fibre filters. The difference in the pre and post sampling weights, divided by the volume of 

atmosphere sampled, was equal to the actual achieved test atmosphere concentration. 

The nominal concentration was calculated by dividing the mass of test material disseminated into the 

chamber by the total volume of air that through the chamber during the same period. 

Particle size determination: The particle size of the test atmosphere was determined three times 

during the exposure period using a 7-stage impactor of Mercer style (which employs an inertial 

separation technique to isolate particles in the discrete aerodynamic size ranges). Samples were 

ǘŀƪŜƴ ŦǊƻƳ ŀƴ ǳƴƻŎŎǳǇƛŜŘ ŜȄǇƻǎǳǊŜ ǇƻǊǘ όǊŜǇǊŜǎŜƴǘƛƴƎ ǘƘŜ ŀƴƛƳŀƭΩǎ ōǊŜŀǘƘƛƴƎ ȊƻƴŜύΦ 

The collection substrates and the backup filter were weighed before and after sampling and the 

weight of test item, collected at each stage, calculated by this difference. 

The total amount collected for each stage was used to determine the cumulative amount below each 

cut-off point size. In this way, the proportion (%) of aerosol less than 0.55, 0.96, 1.55, 2.11, 3.56, 6.66 

and 10.55 ˃m was calculated. 

From these data, using software supplied with the impactor (TSE Systems GmbH, Bad Homburg, 

Germany), the Mass Median Aerodynamic Diameter (MMAD), and Geometric Standard Deviation 

were calculated. In addition, the proportion (%) of aerosol less than 4 m˃ (considered to be the 

inhalable portion) was determined. 

Table B.6.2-17: Summary of main study test atmosphere characteristics 

Parameter 

Target concentration 5 mg/L 

Mean achieved concentration (mg/L) 

5.04 ± 0.17 

Nominal (mg/L) 

7.71 

Particle size MMAD; GSD 

3.65 µm; 2,24 

Inhalable fraction (% < 4 µm) 

54.4 

% by weight in range # 

Size range (µm) 

Total mass/stage (mg) 

Cumulative mass (%) 

<0.55 

0.35 

2.05 

0.55 ς 0.96 

0.30 

file:///C:/Users/Stefan%20Weber/Google%20Drive/GLYPHOSAT/DOK5_AII_Doc%20M%20TIER%20II_Section%203_Sanitized_Nov2013.txt.DOK1_Final%20Addendum%20to%20the%20RAR_Vol%203_B6_Toxicology%20and%20Metabolism.txt.html%233693
file:///C:/Users/Stefan%20Weber/Google%20Drive/GLYPHOSAT/DOK5_AII_Doc%20M%20TIER%20II_Section%203_Sanitized_Nov2013.txt.DOK1_Final%20Addendum%20to%20the%20RAR_Vol%203_B6_Toxicology%20and%20Metabolism.txt.html%233693
file:///C:/Users/Stefan%20Weber/Google%20Drive/GLYPHOSAT/DOK5_AII_Doc%20M%20TIER%20II_Section%203_Sanitized_Nov2013.txt.DOK1_Final%20Addendum%20to%20the%20RAR_Vol%203_B6_Toxicology%20and%20Metabolism.txt.html%233693
file:///C:/Users/Stefan%20Weber/Google%20Drive/GLYPHOSAT/DOK5_AII_Doc%20M%20TIER%20II_Section%203_Sanitized_Nov2013.txt.DOK1_Final%20Addendum%20to%20the%20RAR_Vol%203_B6_Toxicology%20and%20Metabolism.txt.html%233693
file:///C:/Users/Stefan%20Weber/Google%20Drive/GLYPHOSAT/DOK5_AII_Doc%20M%20TIER%20II_Section%203_Sanitized_Nov2013.txt.DOK1_Final%20Addendum%20to%20the%20RAR_Vol%203_B6_Toxicology%20and%20Metabolism.txt.html%235684
file:///C:/Users/Stefan%20Weber/Google%20Drive/GLYPHOSAT/DOK5_AII_Doc%20M%20TIER%20II_Section%203_Sanitized_Nov2013.txt.DOK1_Final%20Addendum%20to%20the%20RAR_Vol%203_B6_Toxicology%20and%20Metabolism.txt.html%235684
file:///C:/Users/Stefan%20Weber/Google%20Drive/GLYPHOSAT/DOK5_AII_Doc%20M%20TIER%20II_Section%203_Sanitized_Nov2013.txt.DOK1_Final%20Addendum%20to%20the%20RAR_Vol%203_B6_Toxicology%20and%20Metabolism.txt.html%235684
file:///C:/Users/Stefan%20Weber/Google%20Drive/GLYPHOSAT/DOK5_AII_Doc%20M%20TIER%20II_Section%203_Sanitized_Nov2013.txt.DOK1_Final%20Addendum%20to%20the%20RAR_Vol%203_B6_Toxicology%20and%20Metabolism.txt.html%235684
file:///C:/Users/Stefan%20Weber/Google%20Drive/GLYPHOSAT/DOK5_AII_Doc%20M%20TIER%20II_Section%203_Sanitized_Nov2013.txt.DOK1_Final%20Addendum%20to%20the%20RAR_Vol%203_B6_Toxicology%20and%20Metabolism.txt.html%234923
file:///C:/Users/Stefan%20Weber/Google%20Drive/GLYPHOSAT/DOK5_AII_Doc%20M%20TIER%20II_Section%203_Sanitized_Nov2013.txt.DOK1_Final%20Addendum%20to%20the%20RAR_Vol%203_B6_Toxicology%20and%20Metabolism.txt.html%234923
file:///C:/Users/Stefan%20Weber/Google%20Drive/GLYPHOSAT/DOK5_AII_Doc%20M%20TIER%20II_Section%203_Sanitized_Nov2013.txt.DOK1_Final%20Addendum%20to%20the%20RAR_Vol%203_B6_Toxicology%20and%20Metabolism.txt.html%234923
file:///C:/Users/Stefan%20Weber/Google%20Drive/GLYPHOSAT/DOK5_AII_Doc%20M%20TIER%20II_Section%203_Sanitized_Nov2013.txt.DOK1_Final%20Addendum%20to%20the%20RAR_Vol%203_B6_Toxicology%20and%20Metabolism.txt.html%234923
file:///C:/Users/Stefan%20Weber/Google%20Drive/GLYPHOSAT/DOK5_AII_Doc%20M%20TIER%20II_Section%203_Sanitized_Nov2013.txt.DOK1_Final%20Addendum%20to%20the%20RAR_Vol%203_B6_Toxicology%20and%20Metabolism.txt.html%234923
file:///C:/Users/Stefan%20Weber/Google%20Drive/GLYPHOSAT/DOK5_AII_Doc%20M%20TIER%20II_Section%203_Sanitized_Nov2013.txt.DOK1_Final%20Addendum%20to%20the%20RAR_Vol%203_B6_Toxicology%20and%20Metabolism.txt.html%232754
file:///C:/Users/Stefan%20Weber/Google%20Drive/GLYPHOSAT/DOK5_AII_Doc%20M%20TIER%20II_Section%203_Sanitized_Nov2013.txt.DOK1_Final%20Addendum%20to%20the%20RAR_Vol%203_B6_Toxicology%20and%20Metabolism.txt.html%232754
file:///C:/Users/Stefan%20Weber/Google%20Drive/GLYPHOSAT/DOK5_AII_Doc%20M%20TIER%20II_Section%203_Sanitized_Nov2013.txt.DOK1_Final%20Addendum%20to%20the%20RAR_Vol%203_B6_Toxicology%20and%20Metabolism.txt.html%232754
file:///C:/Users/Stefan%20Weber/Google%20Drive/GLYPHOSAT/DOK5_AII_Doc%20M%20TIER%20II_Section%203_Sanitized_Nov2013.txt.DOK1_Final%20Addendum%20to%20the%20RAR_Vol%203_B6_Toxicology%20and%20Metabolism.txt.html%232754
file:///C:/Users/Stefan%20Weber/Google%20Drive/GLYPHOSAT/DOK5_AII_Doc%20M%20TIER%20II_Section%203_Sanitized_Nov2013.txt.DOK1_Final%20Addendum%20to%20the%20RAR_Vol%203_B6_Toxicology%20and%20Metabolism.txt.html%232754
file:///C:/Users/Stefan%20Weber/Google%20Drive/GLYPHOSAT/DOK5_AII_Doc%20M%20TIER%20II_Section%203_Sanitized_Nov2013.txt.DOK1_Final%20Addendum%20to%20the%20RAR_Vol%203_B6_Toxicology%20and%20Metabolism.txt.html%232754
file:///C:/Users/Stefan%20Weber/Google%20Drive/GLYPHOSAT/DOK5_AII_Doc%20M%20TIER%20II_Section%203_Sanitized_Nov2013.txt.DOK1_Final%20Addendum%20to%20the%20RAR_Vol%203_B6_Toxicology%20and%20Metabolism.txt.html%232754
file:///C:/Users/Stefan%20Weber/Google%20Drive/GLYPHOSAT/DOK5_AII_Doc%20M%20TIER%20II_Section%203_Sanitized_Nov2013.txt.DOK1_Final%20Addendum%20to%20the%20RAR_Vol%203_B6_Toxicology%20and%20Metabolism.txt.html%232754
file:///C:/Users/Stefan%20Weber/Google%20Drive/GLYPHOSAT/DOK5_AII_Doc%20M%20TIER%20II_Section%203_Sanitized_Nov2013.txt.DOK1_Final%20Addendum%20to%20the%20RAR_Vol%203_B6_Toxicology%20and%20Metabolism.txt.html%232754
file:///C:/Users/Stefan%20Weber/Google%20Drive/GLYPHOSAT/DOK5_AII_Doc%20M%20TIER%20II_Section%203_Sanitized_Nov2013.txt.DOK1_Final%20Addendum%20to%20the%20RAR_Vol%203_B6_Toxicology%20and%20Metabolism.txt.html%232754
file:///C:/Users/Stefan%20Weber/Google%20Drive/GLYPHOSAT/DOK5_AII_Doc%20M%20TIER%20II_Section%203_Sanitized_Nov2013.txt.DOK1_Final%20Addendum%20to%20the%20RAR_Vol%203_B6_Toxicology%20and%20Metabolism.txt.html%232754
file:///C:/Users/Stefan%20Weber/Google%20Drive/GLYPHOSAT/DOK5_AII_Doc%20M%20TIER%20II_Section%203_Sanitized_Nov2013.txt.DOK1_Final%20Addendum%20to%20the%20RAR_Vol%203_B6_Toxicology%20and%20Metabolism.txt.html%232754
file:///C:/Users/Stefan%20Weber/Google%20Drive/GLYPHOSAT/DOK5_AII_Doc%20M%20TIER%20II_Section%203_Sanitized_Nov2013.txt.DOK1_Final%20Addendum%20to%20the%20RAR_Vol%203_B6_Toxicology%20and%20Metabolism.txt.html%231065
file:///C:/Users/Stefan%20Weber/Google%20Drive/GLYPHOSAT/DOK5_AII_Doc%20M%20TIER%20II_Section%203_Sanitized_Nov2013.txt.DOK1_Final%20Addendum%20to%20the%20RAR_Vol%203_B6_Toxicology%20and%20Metabolism.txt.html%231065
file:///C:/Users/Stefan%20Weber/Google%20Drive/GLYPHOSAT/DOK5_AII_Doc%20M%20TIER%20II_Section%203_Sanitized_Nov2013.txt.DOK1_Final%20Addendum%20to%20the%20RAR_Vol%203_B6_Toxicology%20and%20Metabolism.txt.html%23622
file:///C:/Users/Stefan%20Weber/Google%20Drive/GLYPHOSAT/DOK5_AII_Doc%20M%20TIER%20II_Section%203_Sanitized_Nov2013.txt.DOK1_Final%20Addendum%20to%20the%20RAR_Vol%203_B6_Toxicology%20and%20Metabolism.txt.html%23622
file:///C:/Users/Stefan%20Weber/Google%20Drive/GLYPHOSAT/DOK5_AII_Doc%20M%20TIER%20II_Section%203_Sanitized_Nov2013.txt.DOK1_Final%20Addendum%20to%20the%20RAR_Vol%203_B6_Toxicology%20and%20Metabolism.txt.html%234178
file:///C:/Users/Stefan%20Weber/Google%20Drive/GLYPHOSAT/DOK5_AII_Doc%20M%20TIER%20II_Section%203_Sanitized_Nov2013.txt.DOK1_Final%20Addendum%20to%20the%20RAR_Vol%203_B6_Toxicology%20and%20Metabolism.txt.html%234178
file:///C:/Users/Stefan%20Weber/Google%20Drive/GLYPHOSAT/DOK5_AII_Doc%20M%20TIER%20II_Section%203_Sanitized_Nov2013.txt.DOK1_Final%20Addendum%20to%20the%20RAR_Vol%203_B6_Toxicology%20and%20Metabolism.txt.html%2316836
file:///C:/Users/Stefan%20Weber/Google%20Drive/GLYPHOSAT/DOK5_AII_Doc%20M%20TIER%20II_Section%203_Sanitized_Nov2013.txt.DOK1_Final%20Addendum%20to%20the%20RAR_Vol%203_B6_Toxicology%20and%20Metabolism.txt.html%2316836
file:///C:/Users/Stefan%20Weber/Google%20Drive/GLYPHOSAT/DOK5_AII_Doc%20M%20TIER%20II_Section%203_Sanitized_Nov2013.txt.DOK1_Final%20Addendum%20to%20the%20RAR_Vol%203_B6_Toxicology%20and%20Metabolism.txt.html%2316836
file:///C:/Users/Stefan%20Weber/Google%20Drive/GLYPHOSAT/DOK5_AII_Doc%20M%20TIER%20II_Section%203_Sanitized_Nov2013.txt.DOK1_Final%20Addendum%20to%20the%20RAR_Vol%203_B6_Toxicology%20and%20Metabolism.txt.html%232572
file:///C:/Users/Stefan%20Weber/Google%20Drive/GLYPHOSAT/DOK5_AII_Doc%20M%20TIER%20II_Section%203_Sanitized_Nov2013.txt.DOK1_Final%20Addendum%20to%20the%20RAR_Vol%203_B6_Toxicology%20and%20Metabolism.txt.html%232572
file:///C:/Users/Stefan%20Weber/Google%20Drive/GLYPHOSAT/DOK5_AII_Doc%20M%20TIER%20II_Section%203_Sanitized_Nov2013.txt.DOK1_Final%20Addendum%20to%20the%20RAR_Vol%203_B6_Toxicology%20and%20Metabolism.txt.html%232572
file:///C:/Users/Stefan%20Weber/Google%20Drive/GLYPHOSAT/DOK5_AII_Doc%20M%20TIER%20II_Section%203_Sanitized_Nov2013.txt.DOK1_Final%20Addendum%20to%20the%20RAR_Vol%203_B6_Toxicology%20and%20Metabolism.txt.html%232572
file:///C:/Users/Stefan%20Weber/Google%20Drive/GLYPHOSAT/DOK5_AII_Doc%20M%20TIER%20II_Section%203_Sanitized_Nov2013.txt.DOK1_Final%20Addendum%20to%20the%20RAR_Vol%203_B6_Toxicology%20and%20Metabolism.txt.html%232572
file:///C:/Users/Stefan%20Weber/Google%20Drive/GLYPHOSAT/DOK5_AII_Doc%20M%20TIER%20II_Section%203_Sanitized_Nov2013.txt.DOK1_Final%20Addendum%20to%20the%20RAR_Vol%203_B6_Toxicology%20and%20Metabolism.txt.html%231301
file:///C:/Users/Stefan%20Weber/Google%20Drive/GLYPHOSAT/DOK5_AII_Doc%20M%20TIER%20II_Section%203_Sanitized_Nov2013.txt.DOK1_Final%20Addendum%20to%20the%20RAR_Vol%203_B6_Toxicology%20and%20Metabolism.txt.html%231301
file:///C:/Users/Stefan%20Weber/Google%20Drive/GLYPHOSAT/DOK5_AII_Doc%20M%20TIER%20II_Section%203_Sanitized_Nov2013.txt.DOK1_Final%20Addendum%20to%20the%20RAR_Vol%203_B6_Toxicology%20and%20Metabolism.txt.html%231301
file:///C:/Users/Stefan%20Weber/Google%20Drive/GLYPHOSAT/DOK5_AII_Doc%20M%20TIER%20II_Section%203_Sanitized_Nov2013.txt.DOK1_Final%20Addendum%20to%20the%20RAR_Vol%203_B6_Toxicology%20and%20Metabolism.txt.html%231301
file:///C:/Users/Stefan%20Weber/Google%20Drive/GLYPHOSAT/DOK5_AII_Doc%20M%20TIER%20II_Section%203_Sanitized_Nov2013.txt.DOK1_Final%20Addendum%20to%20the%20RAR_Vol%203_B6_Toxicology%20and%20Metabolism.txt.html%232002
file:///C:/Users/Stefan%20Weber/Google%20Drive/GLYPHOSAT/DOK5_AII_Doc%20M%20TIER%20II_Section%203_Sanitized_Nov2013.txt.DOK1_Final%20Addendum%20to%20the%20RAR_Vol%203_B6_Toxicology%20and%20Metabolism.txt.html%232002
file:///C:/Users/Stefan%20Weber/Google%20Drive/GLYPHOSAT/DOK5_AII_Doc%20M%20TIER%20II_Section%203_Sanitized_Nov2013.txt.DOK1_Final%20Addendum%20to%20the%20RAR_Vol%203_B6_Toxicology%20and%20Metabolism.txt.html%232747
file:///C:/Users/Stefan%20Weber/Google%20Drive/GLYPHOSAT/DOK5_AII_Doc%20M%20TIER%20II_Section%203_Sanitized_Nov2013.txt.DOK1_Final%20Addendum%20to%20the%20RAR_Vol%203_B6_Toxicology%20and%20Metabolism.txt.html%232747
file:///C:/Users/Stefan%20Weber/Google%20Drive/GLYPHOSAT/DOK5_AII_Doc%20M%20TIER%20II_Section%203_Sanitized_Nov2013.txt.DOK1_Final%20Addendum%20to%20the%20RAR_Vol%203_B6_Toxicology%20and%20Metabolism.txt.html%232747
file:///C:/Users/Stefan%20Weber/Google%20Drive/GLYPHOSAT/DOK5_AII_Doc%20M%20TIER%20II_Section%203_Sanitized_Nov2013.txt.DOK1_Final%20Addendum%20to%20the%20RAR_Vol%203_B6_Toxicology%20and%20Metabolism.txt.html%23689
file:///C:/Users/Stefan%20Weber/Google%20Drive/GLYPHOSAT/DOK5_AII_Doc%20M%20TIER%20II_Section%203_Sanitized_Nov2013.txt.DOK1_Final%20Addendum%20to%20the%20RAR_Vol%203_B6_Toxicology%20and%20Metabolism.txt.html%23689
file:///C:/Users/Stefan%20Weber/Google%20Drive/GLYPHOSAT/DOK5_AII_Doc%20M%20TIER%20II_Section%203_Sanitized_Nov2013.txt.DOK1_Final%20Addendum%20to%20the%20RAR_Vol%203_B6_Toxicology%20and%20Metabolism.txt.html%23689
file:///C:/Users/Stefan%20Weber/Google%20Drive/GLYPHOSAT/DOK5_AII_Doc%20M%20TIER%20II_Section%203_Sanitized_Nov2013.txt.DOK1_Final%20Addendum%20to%20the%20RAR_Vol%203_B6_Toxicology%20and%20Metabolism.txt.html%23689
file:///C:/Users/Stefan%20Weber/Google%20Drive/GLYPHOSAT/DOK5_AII_Doc%20M%20TIER%20II_Section%203_Sanitized_Nov2013.txt.DOK1_Final%20Addendum%20to%20the%20RAR_Vol%203_B6_Toxicology%20and%20Metabolism.txt.html%23689
file:///C:/Users/Stefan%20Weber/Google%20Drive/GLYPHOSAT/DOK5_AII_Doc%20M%20TIER%20II_Section%203_Sanitized_Nov2013.txt.DOK1_Final%20Addendum%20to%20the%20RAR_Vol%203_B6_Toxicology%20and%20Metabolism.txt.html%23689


3.81 

0.96 ς 1.55 

0.91 

9.13 

1.55 ς 2.11 

1.90 

20.26 

2.11 ς 3.56 

5.43 

52.05 

3.56 ς 6.66 

4.69 

79.51 

6.66 ς 10.55 

2.06 

91.57 

>10.55 

1.44 

100.00 

T99 (Minimum Acceptable Equilibration 

Time) 

1 minute 

Chamber volume (inner plenum) 

3.85 L 

Air Flow In (Inner Plenum) (L/min) 

20.0-20.6 

Air Flow Out (Inner Plenum) (L/min) 

19.4 ς 38.4 

Temperature 

21.6 ς 24.7 °C 

Humidity 

3.9 ς 10.2 % (n = 3) 

Oxygen Concentration (%) 

19.6 ς 20.3 

Carbon Dioxide 

0.1 ς 0.8 

Sighting studies: Two sighting exposures using 2 male and 2 female rats were performed before the 

main study due to insufficient information about the test item's inhalation toxicity. Animal 

assignment and treatment: Five male and 5 females were exposed to a target aerosol concentration 

of 5 mg/L glyphosate technical. The animals were exposed for 4 hours using a nose-only exposure 

system, followed by a 14 day observation period. The day of exposure was designated Day 0. 

Animals were checked hourly during exposure, 1 hour after exposure and twice daily (early and late 

in the working day) during the 14 days of the observation period for morbidity and/or mortality. All 

animals were observed for clinical signs at hourly intervals during exposure, as soon as practically 

possible following removal from restraint at the end of exposure, 1 hour 

after exposure and subsequently once daily for 14 days. The body weight of each rat was recorded 

prior to treatment on the day of exposure (day 0) and on Days 1, 3, 7 and 14. 

At the end of the 14 day observation period, the animals were sacrificed by exsanguination under 

anaesthesia and a gross macroscopic examination was performed, which included a detailed 

file:///C:/Users/Stefan%20Weber/Google%20Drive/GLYPHOSAT/DOK5_AII_Doc%20M%20TIER%20II_Section%203_Sanitized_Nov2013.txt.DOK1_Final%20Addendum%20to%20the%20RAR_Vol%203_B6_Toxicology%20and%20Metabolism.txt.html%231310
file:///C:/Users/Stefan%20Weber/Google%20Drive/GLYPHOSAT/DOK5_AII_Doc%20M%20TIER%20II_Section%203_Sanitized_Nov2013.txt.DOK1_Final%20Addendum%20to%20the%20RAR_Vol%203_B6_Toxicology%20and%20Metabolism.txt.html%231310
file:///C:/Users/Stefan%20Weber/Google%20Drive/GLYPHOSAT/DOK5_AII_Doc%20M%20TIER%20II_Section%203_Sanitized_Nov2013.txt.DOK1_Final%20Addendum%20to%20the%20RAR_Vol%203_B6_Toxicology%20and%20Metabolism.txt.html%231310
file:///C:/Users/Stefan%20Weber/Google%20Drive/GLYPHOSAT/DOK5_AII_Doc%20M%20TIER%20II_Section%203_Sanitized_Nov2013.txt.DOK1_Final%20Addendum%20to%20the%20RAR_Vol%203_B6_Toxicology%20and%20Metabolism.txt.html%231310
file:///C:/Users/Stefan%20Weber/Google%20Drive/GLYPHOSAT/DOK5_AII_Doc%20M%20TIER%20II_Section%203_Sanitized_Nov2013.txt.DOK1_Final%20Addendum%20to%20the%20RAR_Vol%203_B6_Toxicology%20and%20Metabolism.txt.html%231310
file:///C:/Users/Stefan%20Weber/Google%20Drive/GLYPHOSAT/DOK5_AII_Doc%20M%20TIER%20II_Section%203_Sanitized_Nov2013.txt.DOK1_Final%20Addendum%20to%20the%20RAR_Vol%203_B6_Toxicology%20and%20Metabolism.txt.html%231310
file:///C:/Users/Stefan%20Weber/Google%20Drive/GLYPHOSAT/DOK5_AII_Doc%20M%20TIER%20II_Section%203_Sanitized_Nov2013.txt.DOK1_Final%20Addendum%20to%20the%20RAR_Vol%203_B6_Toxicology%20and%20Metabolism.txt.html%231310
file:///C:/Users/Stefan%20Weber/Google%20Drive/GLYPHOSAT/DOK5_AII_Doc%20M%20TIER%20II_Section%203_Sanitized_Nov2013.txt.DOK1_Final%20Addendum%20to%20the%20RAR_Vol%203_B6_Toxicology%20and%20Metabolism.txt.html%231310
file:///C:/Users/Stefan%20Weber/Google%20Drive/GLYPHOSAT/DOK5_AII_Doc%20M%20TIER%20II_Section%203_Sanitized_Nov2013.txt.DOK1_Final%20Addendum%20to%20the%20RAR_Vol%203_B6_Toxicology%20and%20Metabolism.txt.html%231310
file:///C:/Users/Stefan%20Weber/Google%20Drive/GLYPHOSAT/DOK5_AII_Doc%20M%20TIER%20II_Section%203_Sanitized_Nov2013.txt.DOK1_Final%20Addendum%20to%20the%20RAR_Vol%203_B6_Toxicology%20and%20Metabolism.txt.html%231310
file:///C:/Users/Stefan%20Weber/Google%20Drive/GLYPHOSAT/DOK5_AII_Doc%20M%20TIER%20II_Section%203_Sanitized_Nov2013.txt.DOK1_Final%20Addendum%20to%20the%20RAR_Vol%203_B6_Toxicology%20and%20Metabolism.txt.html%231310
file:///C:/Users/Stefan%20Weber/Google%20Drive/GLYPHOSAT/DOK5_AII_Doc%20M%20TIER%20II_Section%203_Sanitized_Nov2013.txt.DOK1_Final%20Addendum%20to%20the%20RAR_Vol%203_B6_Toxicology%20and%20Metabolism.txt.html%231310
file:///C:/Users/Stefan%20Weber/Google%20Drive/GLYPHOSAT/DOK5_AII_Doc%20M%20TIER%20II_Section%203_Sanitized_Nov2013.txt.DOK1_Final%20Addendum%20to%20the%20RAR_Vol%203_B6_Toxicology%20and%20Metabolism.txt.html%231310
file:///C:/Users/Stefan%20Weber/Google%20Drive/GLYPHOSAT/DOK5_AII_Doc%20M%20TIER%20II_Section%203_Sanitized_Nov2013.txt.DOK1_Final%20Addendum%20to%20the%20RAR_Vol%203_B6_Toxicology%20and%20Metabolism.txt.html%2318754
file:///C:/Users/Stefan%20Weber/Google%20Drive/GLYPHOSAT/DOK5_AII_Doc%20M%20TIER%20II_Section%203_Sanitized_Nov2013.txt.DOK1_Final%20Addendum%20to%20the%20RAR_Vol%203_B6_Toxicology%20and%20Metabolism.txt.html%2318754
file:///C:/Users/Stefan%20Weber/Google%20Drive/GLYPHOSAT/DOK5_AII_Doc%20M%20TIER%20II_Section%203_Sanitized_Nov2013.txt.DOK1_Final%20Addendum%20to%20the%20RAR_Vol%203_B6_Toxicology%20and%20Metabolism.txt.html%233756
file:///C:/Users/Stefan%20Weber/Google%20Drive/GLYPHOSAT/DOK5_AII_Doc%20M%20TIER%20II_Section%203_Sanitized_Nov2013.txt.DOK1_Final%20Addendum%20to%20the%20RAR_Vol%203_B6_Toxicology%20and%20Metabolism.txt.html%233756
file:///C:/Users/Stefan%20Weber/Google%20Drive/GLYPHOSAT/DOK5_AII_Doc%20M%20TIER%20II_Section%203_Sanitized_Nov2013.txt.DOK1_Final%20Addendum%20to%20the%20RAR_Vol%203_B6_Toxicology%20and%20Metabolism.txt.html%233756
file:///C:/Users/Stefan%20Weber/Google%20Drive/GLYPHOSAT/DOK5_AII_Doc%20M%20TIER%20II_Section%203_Sanitized_Nov2013.txt.DOK1_Final%20Addendum%20to%20the%20RAR_Vol%203_B6_Toxicology%20and%20Metabolism.txt.html%233756
file:///C:/Users/Stefan%20Weber/Google%20Drive/GLYPHOSAT/DOK5_AII_Doc%20M%20TIER%20II_Section%203_Sanitized_Nov2013.txt.DOK1_Final%20Addendum%20to%20the%20RAR_Vol%203_B6_Toxicology%20and%20Metabolism.txt.html%23660
file:///C:/Users/Stefan%20Weber/Google%20Drive/GLYPHOSAT/DOK5_AII_Doc%20M%20TIER%20II_Section%203_Sanitized_Nov2013.txt.DOK1_Final%20Addendum%20to%20the%20RAR_Vol%203_B6_Toxicology%20and%20Metabolism.txt.html%23660
file:///C:/Users/Stefan%20Weber/Google%20Drive/GLYPHOSAT/DOK5_AII_Doc%20M%20TIER%20II_Section%203_Sanitized_Nov2013.txt.DOK1_Final%20Addendum%20to%20the%20RAR_Vol%203_B6_Toxicology%20and%20Metabolism.txt.html%23660
file:///C:/Users/Stefan%20Weber/Google%20Drive/GLYPHOSAT/DOK5_AII_Doc%20M%20TIER%20II_Section%203_Sanitized_Nov2013.txt.DOK1_Final%20Addendum%20to%20the%20RAR_Vol%203_B6_Toxicology%20and%20Metabolism.txt.html%23660
file:///C:/Users/Stefan%20Weber/Google%20Drive/GLYPHOSAT/DOK5_AII_Doc%20M%20TIER%20II_Section%203_Sanitized_Nov2013.txt.DOK1_Final%20Addendum%20to%20the%20RAR_Vol%203_B6_Toxicology%20and%20Metabolism.txt.html%23660
file:///C:/Users/Stefan%20Weber/Google%20Drive/GLYPHOSAT/DOK5_AII_Doc%20M%20TIER%20II_Section%203_Sanitized_Nov2013.txt.DOK1_Final%20Addendum%20to%20the%20RAR_Vol%203_B6_Toxicology%20and%20Metabolism.txt.html%23660
file:///C:/Users/Stefan%20Weber/Google%20Drive/GLYPHOSAT/DOK5_AII_Doc%20M%20TIER%20II_Section%203_Sanitized_Nov2013.txt.DOK1_Final%20Addendum%20to%20the%20RAR_Vol%203_B6_Toxicology%20and%20Metabolism.txt.html%23660
file:///C:/Users/Stefan%20Weber/Google%20Drive/GLYPHOSAT/DOK5_AII_Doc%20M%20TIER%20II_Section%203_Sanitized_Nov2013.txt.DOK1_Final%20Addendum%20to%20the%20RAR_Vol%203_B6_Toxicology%20and%20Metabolism.txt.html%23660
file:///C:/Users/Stefan%20Weber/Google%20Drive/GLYPHOSAT/DOK5_AII_Doc%20M%20TIER%20II_Section%203_Sanitized_Nov2013.txt.DOK1_Final%20Addendum%20to%20the%20RAR_Vol%203_B6_Toxicology%20and%20Metabolism.txt.html%23660
file:///C:/Users/Stefan%20Weber/Google%20Drive/GLYPHOSAT/DOK5_AII_Doc%20M%20TIER%20II_Section%203_Sanitized_Nov2013.txt.DOK1_Final%20Addendum%20to%20the%20RAR_Vol%203_B6_Toxicology%20and%20Metabolism.txt.html%23660


examination of the abdominal and thoracic cavities. Special attention was given to the respiratory 

tract for macroscopic signs of irritancy or local toxicity. 

Statistics: The acute inhalation LC50 was calculated from the mortality data. 

Results and discussion 

Mortality: One male rat died following a 4 hour exposure to 5.04 mg/L glyphosate technical. Clinical 

observations: Wet fur and fur staining were commonly recorded on the day of and the day following 

exposure. These observations were considered to be related to the restraint and exposure 

procedures and, in isolation, were considered not to be treatment related. 

Significant clinical signs were recorded on day of exposure and the following day included laboured 

and noisy respiration, respiratory rate increased, gasping respiration, sneezing, decreased activity, 

thin body appearance (weak/wasted). 

The majority of animals recovered from Day 3. 

Body weight: Normal body weight gain was noted for all surviving animals from Day 1, with the 

exception of one male where a slight bodyweight loss was recorded during first week of the 

observation period. 

Necropsy: There were no macroscopic abnormalities in animals surviving to scheduled termination. A 

specific cause of death was not determined for the single male that died in the main study. 

Conclusion by the Notifiers: 

Under the experimental conditions of this study, a single death occurred in a group of 10 rats 

exposed to a mean achieved atmosphere of 5.04 mg/L for 4 hours. The acute inhalation LC50 of 

glyphosate technical, in Wistar RjHan: (WI) strain rats is considered to be greater than 

5.04 mg/L. 

Report: 1999, NUP5a99 62% glyphosate MUP: Acute inhalation toxicity study in rats ς Limit test 

Data owner: Nufarm Study No.: 7909 

Date: 1999-09-16, unpublished ASB2012-11416 

Guidelines: Health Effects Test Guidelines, OPPTS 870.1300 (1998) 

Deviations: None 

GLP: yes 

Acceptability: Please see comment by RMS 

Materials and methods 

Test material: 

Identification: 

NUP5a99 62 % glyphosate MUP 

Description: 

clear viscous amber liquid 

Lot/Batch #: 

Drum Sample E 

Purity: 

62 % 

Stability of test compound: 

No data available 

Vehicle and/ 

or positive control: 

None 

Test animals: 

Species: 

Rat 

Strain: 

Sprague-Dawley derived, albino 
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Source: 

Age: 

Not specified 

Sex: 

5 males and 5 females 

Weight at dosing: 

males 224-256 grams and females 179-201 gramsg 

Acclimation period: 

10 days 

Diet/Food: 

Purina Rodent Chow #5012 

Water: 

Tap water, ad libitum 

Housing: 

singly housed in suspended stainless steel caging with mesh floors. Litter paper was placed beneath 

the cage 

and was changed at least three times per week. 

Environmental conditions: 

Temperature: 22-24 °C Humidity: not specified Air changes: not specified 

12-hour light/dark cycle 

Study design and methods 

In life dates: August 6-20, 1999 

Animal assignment and treatment: 

Prior to initiation of the full inhalation study, pre-test trials were conducted to establish generation 

procedures for achieving as closely as possible the desired chamber concentration (2.0 mg/L) and 

desired particle size distribution (mass median aerodynamic diameter Җп κҡƳύΦ The animals were 

placed in a rectangular whole body plexiglass chamber with a volume of 150 liters with prechamber 

operated under slight negative pressure, and were exposed to the test atmosphere for 4 hours and 

15 minutes. The exposure period was extended beyond 4 hours to allow the chamber to reach 

equilibrium (T99). The times for 90 and 99 % equilibration of the chamber atmosphere were 7.5 and 

15.1 minutes, respectively. The gravimetric and nominal chamber concentrations were 2.08 and 

18.38 mg/L, respectively. The mass median aerodynamic diameter was estimated to be 2.6 microns 

based on the particle size distribution as measured with an Andersen Cascade Impactor. At the end 

of the exposure period, the generation was terminated and the chamber was operated for a further 

15 minutes with clean air. At the end of this period the animals were removed from the chamber. 

Prior to being returned to their cages, excess test substance was removed from the fur of each 

animal. 

Results and discussion 

Mortality: There were no mortalities during the study. 

Clinical observations: In-chamber animal observations included ocular and nasal discharge, hunched 

posture and hypoactivity. Apart from test substance noted on the fur, all animals recovered from the 

above symptoms upon removal from the exposure chamber and appeared active and healthy 

throughout the study. 

Body weight: Body weight gain was unaffected by the administration of the test substance. 

Necropsy: The gross necropsy conducted at termination of the study demonstrated no observable 

abnormalities. 

Conclusion by the Notifiers: 

The single exposure acute inhalation LC50 ofNUP5a99 62 % glyphosate MUP is >2.08 mg/L. Based on 

the EU and the OECD Globally Harmonised System (GHS) classification criteria, glyphosate is not to be 
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classified for this end point. 

Report: 2004, 

An Acute Nose-Only Inhalation Toxicity Study in Rats with MON 78623 

Data owner: Monsanto 

Monsanto Report No.: SB-2003-116 Date: 2004-02-06, not published ASB2012-11417 

Guidelines: EC method B.2, OECD 403, EPA Health Effects Test Guidelines, OPPTS 870.1300, JMAFF 12 

Nohsan No. 8147 

Deviations: None 

GLP: yes 

Acceptability: Please see comment by RMS 

Materials and methods 

Test material: 

Identification: 

MON 78623 

Description: 

Clear colourless liquid (pipet), light amber liquid (bulk) 

Lot/Batch #: 

GLP-0306-14124-F 

Purity: 

47.2 % glyphosate (57.8 % potassium salt of glyphosate) 

Stability of test compound: 

Expiry June, 2004 

Vehicle and/ 

or positive control: 

None 

Test animals: 

Species: 

Rat 

Strain: 

Sprague Dawley 

Source: 

Age: 

8-9 weeks 

Sex: 

Males and females 

Weight at dosing: 

ǁ 276 ς 312 g; ǀ 182 ς 210 g 

Acclimation period: 

At least 5 days 

Diet/Food: 

PMI Certified Rodent Chow #5002 (PMI Nutrition International), ad libitum (except during 

acclimatisation to the exposure tubes and during the exposure) 

Water: 

Tap water, ad libitum (except during acclimatisation to the exposure tubes and during the exposure) 

Housing: 

Individually housed in suspended stainless steel cages 

Environmental conditions: 

Temperature: 19 - 23 °C 

Humidity: 31 - 65 % 
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Air changes: 10-15 per hour 

Light cycle: 12 hours light/dark cycle 

Study design and methods 

In life dates: 2003-10-29 to 2003-12-29 

Test atmosphere generation: 

The test aerosol was generated with a Master Flex Pump and Pump Head (7523-30 and 77200-60) 

and a Pistol Spraying System. Conditioned high pressure external air was used in generating the test 

atmosphere. The aerosol was blown through a 5 L Elutriator, the Multi- Stage 10 L nose-only 

inhalation chamber and then vented from the chamber to an air treatment system which consisted 

of a prefilter, a HEPA filter, a charcoal bed and a water scrubbing tower. 

Exposure chamber conditions: 

Air flow readings were recorded at the initiation of the T99 equilibration period, at approximately 30-

minute intervals during each aerosol exposure and at the conclusion of the de-equilibration period. 

The aerosol concentration was measured at the beginning of each aerosol exposure (after 

equilibration), at approximate 30-minute intervals during the aerosol exposure, and at the conclusion 

of each aerosol exposure (before de-equilibration). Samples of the test article aerosol were collected 

in the inhalation chamber by gravimetric technique. Both gravimetric and analytical aerosol 

concentrations were determined. A 5 L sample of the aerosol was drawn from the breathing zone of 

the animals in the chamber through a preweighed glass fiber filter. For the analytical concentration, 

the gravimetrically obtained samples were analysed by liquid chromatography for the non-volatile 

glyphosate component of the test article. These analyses were performed in order to determine the 

analytical (actual) concentrations of the aerosol in the chamber for each sampling period. Chamber 

oxygen content was measured and recorded at approximate 30-minute intervals during each aerosol 

exposure using a GC-501 Oxygen Detector. 

Particle size distribution: 

The aerosol aerodynamic particle-size distribution was determined three times during each aerosol 

exposure using the ITP 7 Stage Cascade Impactor. Each stage of the impactor was fitted with a 

preweighed glass fiber filter. Five liters per minute of the chamber air were drawn through the 

impactor and the change in weight of each filter was then determined and recorded. The mean 

particle-size distribution was subsequently determined using an Excel 

computer adaptation of the manual method. The Mass Median Aerodynamic Diameter, Geometric 

Standard Deviation and percentage of particles Җ пΦл  ˃were then determined. The results were as 

follows: 

Table B.6.2-18: Details of test atmosphere 

Mean Achieved Actual 

Concentration (analytical method) 

MMAD 

GSD 

Respirable Amount Particle Size Җ п ҡƳ 

(mg/L) 

(µm) 

(%) 

2.21 

2.9 

2.18 

67 

5.27 

3.8 

2.20 
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53 

MMAD = mean mass median aerodynamic diameter GSD = geometric standard deviation 

Animal assignment and treatment: 

The animals chosen for study use were randomly selected from healthy stock animals using a 

computerized random numbers table to avoid potential bias. On day 0, the animals chosen for the 

limit test were weighed, placed in a nose-only exposure tube and allowed to acclimate to the 

exposure tube for at least one hour. Animals that appeared to have been acclimated to the exposure 

tube (i.e., minimal struggling and no inversion) were considered to be acceptable. Animals that did 

not appear to acclimate to the exposure tube were not acceptable. All animals were removed from 

the exposure tubes and returned to their cages. 

The acceptable animals were then placed in exposure tubes and the tubes inserted into the Multi-

Stage 10 L nose-only inhalation chamber and the test article aerosolised at the following levels: 

Table B.6.2-19: Dose Levels 

Analytical Exposure Level (mg/L) 

No. of Animals 

Male 

Female 

2.21 

5 

5 

5.27 

5 

5 

Each aerosol exposure consisted of a 3-minute T99 equilibration period, a 240-minute exposure 

period and a 3-minute de-equilibration period equal to the T99 equilibration period. After each 

aerosol exposure, animals were removed from the exposure tubes and residual test article was 

removed from the animal's exterior surfaces (where practical) by wiping the haircoat with a towel. 

The animals were then returned to ad libitum feed and water. 

The limit test animals were observed for clinical abnormalities during each aerosol exposure (no 

positive clinical observations were noted during either exposure), two times on study day 0 (post-

exposure) and daily thereafter (days 1-14). Individual body weights were recorded just prior to 

dosing and weekly thereafter. On Day 14 after dosing, each animal was euthanized and all study 

animals were subjected to gross necropsy. 

Results and discussion 

Mortality: There were no mortalities during the study. 

Clinical observations: The most notable clinical abnormalities observed for the 2.21 mg/L dose level 

included transient incidences of congested breathing and dark material around the facial area. 

The most notable clinical abnormalities observed for the 5.27 mg/L dose level included transient 

incidences of congested breathing and few faeces. 

Body weight: Body weight gain was noted for all animals for the 2.21 mg/L dose level. 

For the 5.27 mg/L dose level, slight body weight loss was noted for two females during the day 0 to 7 

body weight interval and for one female during the day 7 to 14 body weight interval. Body weight 

gain was noted for all other animals and all animals exceeded their initial body weight at study 

termination. 

Necropsy: No gross internal findings were observed at necropsy for the 2.21 mg/L and 

5.27 mg/L dose levels on study day 14. 

Conclusion by the Notifiers 

The acute inhalation LC50 for the test substance MON 78623 was estimated to be greater than 
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5.27 mg/L. According to EU and OECD Globally Harmonised System (GHS) classification criteria 

glyphosate is not to be classified for acute inhalation toxicity. 

B.6.2.4 Skin irritation 

According to the previous EU evaluation, glyphosate acid and its salts were considered non- irritant 

to intact skin and only slightly irritant to abraded skin. For the current re-evaluation, 13 additional 

studies with glyphosate acid on rabbits were submitted. 

Table B.6.2-20: Summary of skin irritation studies with glyphosate acid 

Reference (Data owner) 

Species Strain 

Number and 

/or sex of animals /  

Purity [%] 

Amount applied / Exposure conditions 

Results 

Studies from the 2001 evaluation 

Annex B- 5.2.5.1, 

Glyphosate Monograph 

1994 

(Alkaloida) TOX9650145 

Rabbit NZW 

4 

97.2 

0.5 g; intact + abraded skin 

Very slight irritation 

Annex B- 

5.2.5.1, 

Glyphosate Monograph 

1991 (I. Pi. Ci.) TOX9551627 

Rabbit 

NZW 

3 ǁ 

98 

0.5 g moistened with 

saline; intact skin 

Very slight 

irritation 

Reference (Data owner) 

Species Strain 

Number and 

/or sex of animals / 

Purity [%] 

Amount applied / Exposure conditions 

Results 

Annex B- 5.2.5.1, 

Glyphosate Monograph 

1991 

(ADM) TOX9551092 

Rabbit NZW 

2 ǁ, 1 ǀ 
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96.8 

0.5 g; intact skin 

Non irritant 

Annex B- 5.2.5.1, 

Glyphosate Monograph 

1990 (AGC) 

TOX9551794 

Rabbit NZW 

3 ǁ 

98.1 

0.5 g moistened with saline; intact + abraded skin 

Non irritant 

Studies from the 2001 evaluation 

Annex B- 5.2.5.1, 

Glyphosate Monograph 

, 1989 (CHE) TOX9552333 

Rabbit NZW 

2 ǁ, 4 ǀ 

98.6 

0.5 g moistened with water; intact skin 

Non irritant 

Studies not reviewed in the 2001 evaluation 

IIA 5.2.4/01 

2007 

(NUF) 

ASB2012- 11418 

Rabbit NZW 

1 ǁ, 2 ǀ 

95.1 

0.5 g moistened with 

0.5 mL water; intact skin 

Non irritant 

IIA 5.2.4/02 

2009 (HAG) ASB2012- 11419 

Rabbit 

Himalaya n 

3 ǁ 

96.4 

0.5 g moistened with 

water; intact skin 

Non irritant 

IIA 5.2.4/03 

Hideo, 1995 ( 

ASB2012- 11420 

Rabbit 

NZW 

6 ǀ 

97.56 

0.5 g moistened with 
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0.5 mL water; intact skin 

Non irritant 

IIA 5.2.4/04 

2009 (HAG) ASB2012- 

11421 

Rabbit 

Himalaya n 

3 ǁ 

98.8 

0.5 g moistened with 

water; intact skin 

Non irritant 

IIA 5.2.4/05 

2010 (HAG) 

ASB2012- 11422 

Rabbit 

Himalaya n 

3 ǁ 

97.3 

0.5 g moistened with 

water; intact skin 

Non irritant 

IIA 5.2.4/06 

2009 (HAG) ASB2012- 11423 

Rabbit 

NZW 

1 ǁ, 2 ǀ 

96.4 

0.5 g moistened with 

water; intact skin 

Non irritant 

IIA 5.2.4/07 

2005 (HAG) ASB2012- 

11424 

Rabbit, 

NZW 

3 ǁ 

97.23 

0.5 g moistened with 

water; intact skin 

Slightly irritating 

Reference (Data owner) 

Species Strain 

Number and 

/or sex of animals / 

Purity [%] 

Amount applied / Exposure conditions 

Results 

Studies not reviewed in the 2001 evaluation 
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IIA 5.2.4/08 

Rabbit, NZW 

3 ǀ 

98.05 

0.5 g moistened with water; intact skin 

Non irritant 

2008 (HAG) 

ASB2012- 11425 

IIA 5.2.4/09 

, 1988 

(MON) Z35394 

Rabbit NZW 

3 ǁ, 3 ǀ 

97.76 

0.5 g moistened with saline; intact skin; semi-occluded 

Non irritant 

IIA 5.2.4/10 

1979 (MON) Z35544 

Rabbit 

3 ǁ, 3 ǀ 

98.5 

0.5 g moistened with water; intact skin; occluded 

Primary dermal irritation index 0.1 (study not 

acceptable) 

IIA 5.2.4/11 

1996 (SYN) TOX2000-1985 

Rabbit, NZW 

6 ǀ 

95.6 

0.5 g moistened with 

0.5 mL water; intact skin 

Non irritant 

Studies not reviewed in the 2001 evaluation 

IIA 5.2.4/12 

2007 (SYN) ASB2012- 

11426 

Rabbit NZW 

1 ǁ, 2 ǀ 

96.1 

0.5 g moistened with 

0.5 mL water; intact skin 

Non irritant 

IIA 5.2.4/13 

2011 (SYN) ASB2012- 

11427 

Rabbit 

NZW 

3 ǁ 

96.3 
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0.5 g moistened with 

water; intact skin 

Mild Irritant 

(Primary dermal irritation index 0.11) 

NZW = New Zealand White 

Table 6.2-21: Summary of skin irritation studies with glyphosate salts 

Reference (Data owner) 

Species Strain 

Number and 

/or sex of animals / 

Purity [%] 

Amount applied / 

Exposure conditions 

Results 

Studies from the 2001 evaluation 

Annex B- 5.2.5.1, 

Glyphosate Monograph Dreher, 1994 

(MON / CHE) TOX9552335 

Rabbit NZW 

1 ǁ, 5 ǀ 

IPA 62% 

0.5 mL (pure) 

Slight irritation 

Annex B- 

5.2.5.1, 

Glyphosate Monograph Snell, 1994 (Herbex) 

TOX9500248 

Rabbit NZW 

2 ǁ, 1 ǀ 

IPA 360 

g/L 

0.5 mL; intact skin 

Non irritant 

Reference (Data owner) 

Species Strain 

Number and 

/or sex of animals / 

Purity [%] 

Amount applied / 

Exposure conditions 

Results 

Annex B- 5.2.5.1, 

Glyphosate Monograph 

1989 (I.Pi.Ci.) TOX9551628 

Rabbit NZW 

3 ǁ, 3 ǀ 

IPA 62 

0.5 mL (pure); ǁ: intact skin; ǀ: abraded skin 

Slight irritant 
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Annex B- 

5.2.5.1, 

Glyphosate Monograph 

1987 (MON/CHE) 

TOX9552336 

Rabbit NZW 

6 

NH4-salt 

90.8 

0.5 g moistened with 

saline 

Non irritant 

NZW = New Zealand White 

Tier II summaries are only presented for studies not previously evaluated in the 2001 EU glyphosate 

evaluation. 

For details regarding studies reviewed during the 2001 EU evaluation please refer to the Monograph. 

Reference: IIA, 5.2.4/01 

Report: 2007, Glyphosate Technical (NUP 05068): Primary Skin Irritation Study in Rabbits (4-Hour 

Semi-Occlusive Application) 

Study No.: B02294 Data owner: Nufarm 

Date: 2007-03-01, unpublished ASB2012-11418 

Guidelines: OECD 404 (2002); Commission Directive 2004/73/EC B.4 (2004), 

JMAFF guideline 2-1-4 (2005) 

Deviations: Yes 

The test patch used had a surface of 16 cm2 instead of 6 cm2. 

GLP: yes 

Acceptability: Please see comment by RMS 

Materials and methods 

Test material: 

Glyphosate technical 

Identification: 

NUP 05068 

Description: 

Solid 

Lot/Batch #: 

200609062 

Purity: 

95.1% 

Stability of test compound: 

Stable under storage conditions (20 ± 5 °C); Expiry date: 2008-09-14 

Vehicle and/ 

or positive control: 

Purified water 

Test animals: 

Species: 

Rabbit 

Strain: 

New Zealand White, SPF 

Source: 
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Age: 

13 weeks (male); 14 weeks (females) 

Sex: 

One male and two females 

Weight at dosing: 

2.662 kg (male), 2.637 kg and 2.97 kg (females) 

Acclimation period: 

At least five days 

Diet/Food: 

Pelleted standard Provimi Kliba 3418 rabbit maintenance diet (Provimi Kliba AG, CH-Kaiseraugust), ad 

libitum 

Water: 

Tap water, ad libitum 

Housing: 

Individually in stainless steel cages with feed hoppers and drinking water bowls. Wood blooks and 

haysticks were provided for gnawing. 

Environmental conditions: 

Temperature: 17 - 23 °C 

Humidity: 30 - 70 % Air changes: 10 - 15/hour 12 hours light/dark cycle 

Study design and methods 

In life dates: 2007-01-04 to 2007-01-15 

Animal assignment and treatment: 

The test was conducted using young adult New Zealand albino rabbits (1 male, 2 females). The test 

was performed in a sequential manner, first using one animal. Since no signs of corrosion were 

observed in the first animal the test was completed using the remaining two rabbits. An amount of 

0.5 g of the solid test substance was moistened with approximately 

0.5 mL of purified water was applied to the intact skin of the clipped left flank of the rabbits on an 

approx. 16-cm2 gauze patch. The patch was covered with a semi-occlusive dressing. After 4 hours of 

exposure the dressing was removed and the skin was cleaned with lukewarm tap water. 

Skin reactions were assessed according to the scoring system listed in Commission Directive 

2004/73/EC approximately 1, 24, 48 and 72 hours after removal of the patch. The animals were 

observed for mortality and clinical signs daily. Body weights were determined at beginning of 

acclimatisation, on the day of application and at termination. 

Results and discussion 

Mortality: No mortality occurred. 

Clinical observations: No clinical signs of systemic toxicity were observed during the study. Body 

weight: All rabbits showed the expected body weight gain. 

Necropsy: No necropsy was performed. 

Skin observations: No skin reactions were observed at the application site of any animal at any 

observation time point (all scores were 0). The overall mean for the 24, 48 and 72-hour readings 

were 0.0 for erythema and 0.0 for oedema. The test substance produced no staining on the treated 

skin. In addition, neither alterations of the treated skin, nor corrosive effects were observed. 

Conclusion by the Notifiers: 

Based on the EU classification criteria, glyphosate technical (NUP 05068) is not to be classified for 

skin irritation. According to the OECD Globally Harmonized System (GHS) classification criteria 

glyphosate technical (NUP 05068) is also not classified for skin irritation. 

Reference: IIA, 5.2.4/02 

Report: 2009, Acute Dermal Irritation/Corrosion Test (Patch Test) of Glyphosate TC In Rabbits 

Data owner: Helm AG Report No.: 24877 
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Date: 2009-11-27, unpublished ASB2012-11419 

Guidelines: OECD 404 (2002); Commission Directive 2004/73/EC B.4 (2004), 

OPPTS 870.2500 (1998) 

Deviations: None 

GLP: yes 

Acceptability: Please see comment by RMS 

Materials and methods 

Test material: 

Identification: 

Glyphosate TC 

Description: 

White powder 

Lot/Batch #: 

2009051501 

Purity: 

96.4 % 

Stability of test compound: 

At room temperature in the dark stable until May 15, 2011. 

Vehicle and/or positive control: 

Purified water 

Test animals: 

Species: 

Rabbit 

Strain: 

Himalayan 

Source: 

Age: 

Approx. 7.5 - 8.5 months 

Sex: 

Males 

Weight at dosing: 

2.6 - 3.2 kg 

Acclimation period: 

At least 20 days. 

Diet/Food: 

ssniff K-H V2333 (ssniff Spezialdiäten GmbH, Soest, Germany), ad libitum before and after the 

exposure period 

Water: 

Tap water, ad libitum before and after the exposure period 

Housing: 

Individual housing 

Environmental conditions: 

Temperature: 20 ± 3 °C 

Humidity: 30 - 70 % Air changes: no data 12 hours light/dark cycle 

Study design and methods 

In life dates: 2009-10-15 to 2009-10-23 Animal assignment and treatment: 

The test was conducted using three young male adult Himalayan albino rabbits. The test was 

performed in a sequential manner, first using one animal. Since no signs of corrosion were observed 

in the first animal the test was completed using the remaining two rabbits. An amount of 0.5 g of the 
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solid test substance was moistened with purified water and applied to the intact skin of the rabbits 

on an approx. 6-cm2 gauze patch. The patch was covered with a semi-occlusive dressing. After 4 

hours of exposure the dressing was removed. No residual test item had to be removed. 

Skin reactions were assessed according to the scoring system listed in Commission Directive 

2004/73/EC approximately 1, 24, 48 and 72 hours after removal of the patch. 

Results and discussion 

Mortality: No mortality occurred. 

Clinical observations: No clinical signs of systemic toxicity were observed during the study. Body 

weight: All rabbits showed the expected body weight gain. 

Necropsy: No necropsy was performed. 

Skin observations: No skin reactions were observed at the application site of any animal at any 

observation time point (all scores were 0). The overall mean for the 24, 48 and 72-hour readings 

were 0.0 for erythema and 0.0 for oedema. The test substance produced no staining on the treated 

skin. In addition, neither alterations of the treated skin, nor corrosive effects were observed. 

Conclusion by the Notifiers 

Based on the scores for erythema and oedema and according to the EU and OECD Globally 

Harmonized System (GHS) classification criteria, glyphosate TC is not to be classified for skin 

irritation. 

Report No.: IET 95-0035 

Data owner: Arysta LifeScience Date: 1995-06-28, unpublished ASB2012-11420 

Guidelines: 

U.S. EPA FIFRA Guideline Subdivision F MAFF 59 NohSan No. 4200 (1985) 

Draize method 

Deviations: 

None 

GLP: 

yes 

Acceptability: 

Please see comment by RMS 

Materials and methods 

Test material: 

Glyphosate technical 

Identification: 

HR-001 

Description: 

White crystal 

Lot/Batch #: 

T-941209 

Purity: 

97.56 % 

Stability of test compound: 

Not mentioned in the report 

Vehicle and/or positive control: 

Deionised water 

Test animals: 

Species: 

Rabbit 

Strain: 

New Zealand White, SPF 
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Source: 

Age: 

12 weeks 

Sex: 

Six females 

Weight at dosing: 

2.512 (2408 ς 2686) kg 

Acclimation period: 

18 days 

Diet/Food: 

Pellet Diet GC4 (Oriental Yeast Co., Ltd.) 

Water: 

Water filtrated and sterilized, ad libitum 

Housing: 

Individually in stainless steel cages with feed hoppers and drinking water bowls. 

Environmental conditions: 

Temperature: 23.9 - 24 °C 

Humidity: 52.8 ς 56.6 % Air changes: 15/hour 

12 hours light/dark cycle 

Study design and methods 

In life dates: 1995-05-16 ς 1995-05-19 

Animal assignment and treatment: 

Glyphosate (0.5 g) moistened with 0.5 mL of deionised water was then applied to the closely- clipped 

dorso-lumbar region of 6 New Zealand rabbits and covered by a semi-occlusive gauze patch for 4 

hours. At the end of the exposure period, the patch was removed and the treatment site was washed 

with distilled water to remove any residual test substance. All animals were observed for primary 

dermal irritation 1, 24, 48 and 72 hours after removal of the patch. Degree of erythema and edema 

relative to treatment were recorded during a subsequent 72- hour observation period. Body weights 

were measured prior to application, and after the final observation. 

Results and discussion 

Mortality: No mortality occurred. 

Clinical observations: Clinical signs were not observed. 

Body weight: All rabbits showed the expected body weight gain. Necropsy: No necropsy was 

performed. 

Skin observations: : No signs of erythema, eschar, edema and any other evidence of irritation were 

observed in either the test sunstance treated site or the negative control site at any time during the 

observation period. 

The observation period was therefore completed after 72 hours. 

Conclusion by the Notifiers 

Based on the EU classification criteria, glyphosate technical (HR-001) is not to be classified for skin 

irritation. According to the OECD Globally Harmonized System (GHS) classification criteria glyphosate 

technical (HR-001) is also not classified for skin irritation. 

Reference: IIA, 5.2.4/04 

Report: 2009, Acute Dermal Irritation/Corrosion Test (Patch Test) of Glyphosate TC in Rabbits 

Data owner: Helm AG Report No.: LPT 23913 

Date: 2009-04-30, unpublished ASB2012-11421 

Guidelines: OECD 404 (2002) 

US EPA OPPTS 870.2500 

Deviations: Personnel change of the head of the Quality Assurance Unit: until January 31, 2009: Dipl. 
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Biol. S. Steuer 

as of February 1, 2009: Dr. med. vet. K. R. habil. Sultan. This minor deviation did not have any effect 

on the validity and integrity of the scientific results obtained in this study 

GLP: yes 

Acceptability: Please see comment by RMS. 

Materials and methods 

Test material: 

Glyphosate 

Identification: 

Glyphosate TC 

Description: 

White powder 

Lot/Batch #: 

20080801 

Purity: 

98.8 % 

Stability of test compound: 

No data given in the report. 

Vehicle and/or positive control: 

Deionised water 

Test animals: 

Species: 

Rabbit 

Strain: 

Himalayan 

Source: 

Age: 

Approx. 4 - 5 months 

Sex: 

Male animals 

Weight at dosing: 

Animal no. l : 4.4 kg Animal no. 2: 4.0 kg 

Animal no. 3: 3.8 kg 

Acclimation period: 

At least 20 adaptation days 

Diet/Food: 

Commercial diet, ssniffB K-H V2333 (ssniff Spezialdiäten GmbH) served as food. The food was 

available ad libitum before and after the exposure period. 

Water: 

Tap water, ad libitum 

Housing: 

The animals were kept singly in cages measuring 380 mm x 425 mm x 600 mm (manufacturer: Dipl. 

Ing. W. EHRET GmbH, 

16352 Schönwalde, Germany). 

Environmental conditions: 

Temperature: 20 ± 3 °C 

Humidity: 30 - 70 % 12-hour light/dark cycle 

Study design and methods 
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In life dates: 2009-02-04 to 2009-02-13 Animal assignment and treatment: 

Approximately 24 hours before the test, the fur was removed by closely clipping the dorsal area of 

the trunk of the animals. Care was taken to avoid abrading the skin. Only animals with healthy intact 

skin were used. 

A dose of 500 mg of the test item was applied to the test site (area: approx. 6 cm²). 

The test item was applied to the test site and then covered with a gauze patch. The patch was held in 

contact with the skin with non-irritating tape for the duration of the exposure period. The 

surrounding untreated skin served as a control. 

Exposure time was 4 hours. During the exposure the animals were kept in comfortable restrainers. 

At the end of the exposure time no residual test item had to be removed. As it was expected that the 

test item would not produce any severe irritancy or corrosion, the test was started using at first only 

one animal, receiving a single patch for an exposure period of 4 hours. 

As neither a corrosive effect nor a severe irritant effect was observed after a four hour exposure, the 

test was completed using two additional animals, each with one patch only, for an exposure period 

of 4 hours. 

Results and discussion 

Mortality: There were no mortalities during the study. 

Clinical observations: The reactions of the intact skin were evaluated at 60 minutes and then at 24, 

48 and 72 hours after patch removal. None of the three rabbits showed any significant test item-

related lesions at these examination time points. 

Conclusion by the Notifiers 

Under the present test conditions, none of three rabbits exposed for 4 hours to 500 mg Glyphosate 

TC/patch (semi-occlusive conditions) showed any test item-related changes. There were no systemic 

intolerance reactions. 

According to the EC-Commission directive 67/548/EEC and its subsequent amendments on the 

approximation of the laws, regulations and administrative provision relating to the classification, 

packaging and labelling of dangerous substances and the results obtained under the present test 

conditions, Glyphosate TC was non - irritating to skin, hence, no labelling is required. 

Reference: IIA, 5.2.4/05 

Report: 2010, Acute Dermal Irritation/Corrosion Test (Patch Test) of Glyphosate TC in Rabbits 

Data owner: Helm AG Report No.: 24605 

Date: 2010-01-06, unpublished ASB2012-11422 

Guidelines: OECD 404 (2002) 

US EPA OPPTS 870.2500 

Deviations: No deviations from the Study Plan 

GLP: yes 

Acceptability: Please see comment by RMS 

Materials and methods 

Test material: 

Glyphosate 

Identification: 

Glyphosate TC 

Description: 

White powder 

Lot/Batch #: 

20090506 

Purity: 

97.3 % 

Stability of test compound: 

file:///C:/Users/Stefan%20Weber/Google%20Drive/GLYPHOSAT/DOK5_AII_Doc%20M%20TIER%20II_Section%203_Sanitized_Nov2013.txt.DOK1_Final%20Addendum%20to%20the%20RAR_Vol%203_B6_Toxicology%20and%20Metabolism.txt.html%233292
file:///C:/Users/Stefan%20Weber/Google%20Drive/GLYPHOSAT/DOK5_AII_Doc%20M%20TIER%20II_Section%203_Sanitized_Nov2013.txt.DOK1_Final%20Addendum%20to%20the%20RAR_Vol%203_B6_Toxicology%20and%20Metabolism.txt.html%233292
file:///C:/Users/Stefan%20Weber/Google%20Drive/GLYPHOSAT/DOK5_AII_Doc%20M%20TIER%20II_Section%203_Sanitized_Nov2013.txt.DOK1_Final%20Addendum%20to%20the%20RAR_Vol%203_B6_Toxicology%20and%20Metabolism.txt.html%233292
file:///C:/Users/Stefan%20Weber/Google%20Drive/GLYPHOSAT/DOK5_AII_Doc%20M%20TIER%20II_Section%203_Sanitized_Nov2013.txt.DOK1_Final%20Addendum%20to%20the%20RAR_Vol%203_B6_Toxicology%20and%20Metabolism.txt.html%233292
file:///C:/Users/Stefan%20Weber/Google%20Drive/GLYPHOSAT/DOK5_AII_Doc%20M%20TIER%20II_Section%203_Sanitized_Nov2013.txt.DOK1_Final%20Addendum%20to%20the%20RAR_Vol%203_B6_Toxicology%20and%20Metabolism.txt.html%233292
file:///C:/Users/Stefan%20Weber/Google%20Drive/GLYPHOSAT/DOK5_AII_Doc%20M%20TIER%20II_Section%203_Sanitized_Nov2013.txt.DOK1_Final%20Addendum%20to%20the%20RAR_Vol%203_B6_Toxicology%20and%20Metabolism.txt.html%235898
file:///C:/Users/Stefan%20Weber/Google%20Drive/GLYPHOSAT/DOK5_AII_Doc%20M%20TIER%20II_Section%203_Sanitized_Nov2013.txt.DOK1_Final%20Addendum%20to%20the%20RAR_Vol%203_B6_Toxicology%20and%20Metabolism.txt.html%235898
file:///C:/Users/Stefan%20Weber/Google%20Drive/GLYPHOSAT/DOK5_AII_Doc%20M%20TIER%20II_Section%203_Sanitized_Nov2013.txt.DOK1_Final%20Addendum%20to%20the%20RAR_Vol%203_B6_Toxicology%20and%20Metabolism.txt.html%235898
file:///C:/Users/Stefan%20Weber/Google%20Drive/GLYPHOSAT/DOK5_AII_Doc%20M%20TIER%20II_Section%203_Sanitized_Nov2013.txt.DOK1_Final%20Addendum%20to%20the%20RAR_Vol%203_B6_Toxicology%20and%20Metabolism.txt.html%235898
file:///C:/Users/Stefan%20Weber/Google%20Drive/GLYPHOSAT/DOK5_AII_Doc%20M%20TIER%20II_Section%203_Sanitized_Nov2013.txt.DOK1_Final%20Addendum%20to%20the%20RAR_Vol%203_B6_Toxicology%20and%20Metabolism.txt.html%235898
file:///C:/Users/Stefan%20Weber/Google%20Drive/GLYPHOSAT/DOK5_AII_Doc%20M%20TIER%20II_Section%203_Sanitized_Nov2013.txt.DOK1_Final%20Addendum%20to%20the%20RAR_Vol%203_B6_Toxicology%20and%20Metabolism.txt.html%235898
file:///C:/Users/Stefan%20Weber/Google%20Drive/GLYPHOSAT/DOK5_AII_Doc%20M%20TIER%20II_Section%203_Sanitized_Nov2013.txt.DOK1_Final%20Addendum%20to%20the%20RAR_Vol%203_B6_Toxicology%20and%20Metabolism.txt.html%235898
file:///C:/Users/Stefan%20Weber/Google%20Drive/GLYPHOSAT/DOK5_AII_Doc%20M%20TIER%20II_Section%203_Sanitized_Nov2013.txt.DOK1_Final%20Addendum%20to%20the%20RAR_Vol%203_B6_Toxicology%20and%20Metabolism.txt.html%235898
file:///C:/Users/Stefan%20Weber/Google%20Drive/GLYPHOSAT/DOK5_AII_Doc%20M%20TIER%20II_Section%203_Sanitized_Nov2013.txt.DOK1_Final%20Addendum%20to%20the%20RAR_Vol%203_B6_Toxicology%20and%20Metabolism.txt.html%235898
file:///C:/Users/Stefan%20Weber/Google%20Drive/GLYPHOSAT/DOK5_AII_Doc%20M%20TIER%20II_Section%203_Sanitized_Nov2013.txt.DOK1_Final%20Addendum%20to%20the%20RAR_Vol%203_B6_Toxicology%20and%20Metabolism.txt.html%235898
file:///C:/Users/Stefan%20Weber/Google%20Drive/GLYPHOSAT/DOK5_AII_Doc%20M%20TIER%20II_Section%203_Sanitized_Nov2013.txt.DOK1_Final%20Addendum%20to%20the%20RAR_Vol%203_B6_Toxicology%20and%20Metabolism.txt.html%2311982
file:///C:/Users/Stefan%20Weber/Google%20Drive/GLYPHOSAT/DOK5_AII_Doc%20M%20TIER%20II_Section%203_Sanitized_Nov2013.txt.DOK1_Final%20Addendum%20to%20the%20RAR_Vol%203_B6_Toxicology%20and%20Metabolism.txt.html%2311982
file:///C:/Users/Stefan%20Weber/Google%20Drive/GLYPHOSAT/DOK5_AII_Doc%20M%20TIER%20II_Section%203_Sanitized_Nov2013.txt.DOK1_Final%20Addendum%20to%20the%20RAR_Vol%203_B6_Toxicology%20and%20Metabolism.txt.html%234367
file:///C:/Users/Stefan%20Weber/Google%20Drive/GLYPHOSAT/DOK5_AII_Doc%20M%20TIER%20II_Section%203_Sanitized_Nov2013.txt.DOK1_Final%20Addendum%20to%20the%20RAR_Vol%203_B6_Toxicology%20and%20Metabolism.txt.html%234367
file:///C:/Users/Stefan%20Weber/Google%20Drive/GLYPHOSAT/DOK5_AII_Doc%20M%20TIER%20II_Section%203_Sanitized_Nov2013.txt.DOK1_Final%20Addendum%20to%20the%20RAR_Vol%203_B6_Toxicology%20and%20Metabolism.txt.html%234367
file:///C:/Users/Stefan%20Weber/Google%20Drive/GLYPHOSAT/DOK5_AII_Doc%20M%20TIER%20II_Section%203_Sanitized_Nov2013.txt.DOK1_Final%20Addendum%20to%20the%20RAR_Vol%203_B6_Toxicology%20and%20Metabolism.txt.html%234367
file:///C:/Users/Stefan%20Weber/Google%20Drive/GLYPHOSAT/DOK5_AII_Doc%20M%20TIER%20II_Section%203_Sanitized_Nov2013.txt.DOK1_Final%20Addendum%20to%20the%20RAR_Vol%203_B6_Toxicology%20and%20Metabolism.txt.html%236659
file:///C:/Users/Stefan%20Weber/Google%20Drive/GLYPHOSAT/DOK5_AII_Doc%20M%20TIER%20II_Section%203_Sanitized_Nov2013.txt.DOK1_Final%20Addendum%20to%20the%20RAR_Vol%203_B6_Toxicology%20and%20Metabolism.txt.html%236659
file:///C:/Users/Stefan%20Weber/Google%20Drive/GLYPHOSAT/DOK5_AII_Doc%20M%20TIER%20II_Section%203_Sanitized_Nov2013.txt.DOK1_Final%20Addendum%20to%20the%20RAR_Vol%203_B6_Toxicology%20and%20Metabolism.txt.html%236660
file:///C:/Users/Stefan%20Weber/Google%20Drive/GLYPHOSAT/DOK5_AII_Doc%20M%20TIER%20II_Section%203_Sanitized_Nov2013.txt.DOK1_Final%20Addendum%20to%20the%20RAR_Vol%203_B6_Toxicology%20and%20Metabolism.txt.html%236660
file:///C:/Users/Stefan%20Weber/Google%20Drive/GLYPHOSAT/DOK5_AII_Doc%20M%20TIER%20II_Section%203_Sanitized_Nov2013.txt.DOK1_Final%20Addendum%20to%20the%20RAR_Vol%203_B6_Toxicology%20and%20Metabolism.txt.html%236660
file:///C:/Users/Stefan%20Weber/Google%20Drive/GLYPHOSAT/DOK5_AII_Doc%20M%20TIER%20II_Section%203_Sanitized_Nov2013.txt.DOK1_Final%20Addendum%20to%20the%20RAR_Vol%203_B6_Toxicology%20and%20Metabolism.txt.html%236660
file:///C:/Users/Stefan%20Weber/Google%20Drive/GLYPHOSAT/DOK5_AII_Doc%20M%20TIER%20II_Section%203_Sanitized_Nov2013.txt.DOK1_Final%20Addendum%20to%20the%20RAR_Vol%203_B6_Toxicology%20and%20Metabolism.txt.html%236660
file:///C:/Users/Stefan%20Weber/Google%20Drive/GLYPHOSAT/DOK5_AII_Doc%20M%20TIER%20II_Section%203_Sanitized_Nov2013.txt.DOK1_Final%20Addendum%20to%20the%20RAR_Vol%203_B6_Toxicology%20and%20Metabolism.txt.html%236660
file:///C:/Users/Stefan%20Weber/Google%20Drive/GLYPHOSAT/DOK5_AII_Doc%20M%20TIER%20II_Section%203_Sanitized_Nov2013.txt.DOK1_Final%20Addendum%20to%20the%20RAR_Vol%203_B6_Toxicology%20and%20Metabolism.txt.html%234878
file:///C:/Users/Stefan%20Weber/Google%20Drive/GLYPHOSAT/DOK5_AII_Doc%20M%20TIER%20II_Section%203_Sanitized_Nov2013.txt.DOK1_Final%20Addendum%20to%20the%20RAR_Vol%203_B6_Toxicology%20and%20Metabolism.txt.html%234878
file:///C:/Users/Stefan%20Weber/Google%20Drive/GLYPHOSAT/DOK5_AII_Doc%20M%20TIER%20II_Section%203_Sanitized_Nov2013.txt.DOK1_Final%20Addendum%20to%20the%20RAR_Vol%203_B6_Toxicology%20and%20Metabolism.txt.html%233453
file:///C:/Users/Stefan%20Weber/Google%20Drive/GLYPHOSAT/DOK5_AII_Doc%20M%20TIER%20II_Section%203_Sanitized_Nov2013.txt.DOK1_Final%20Addendum%20to%20the%20RAR_Vol%203_B6_Toxicology%20and%20Metabolism.txt.html%234438
file:///C:/Users/Stefan%20Weber/Google%20Drive/GLYPHOSAT/DOK5_AII_Doc%20M%20TIER%20II_Section%203_Sanitized_Nov2013.txt.DOK1_Final%20Addendum%20to%20the%20RAR_Vol%203_B6_Toxicology%20and%20Metabolism.txt.html%234438
file:///C:/Users/Stefan%20Weber/Google%20Drive/GLYPHOSAT/DOK5_AII_Doc%20M%20TIER%20II_Section%203_Sanitized_Nov2013.txt.DOK1_Final%20Addendum%20to%20the%20RAR_Vol%203_B6_Toxicology%20and%20Metabolism.txt.html%234438
file:///C:/Users/Stefan%20Weber/Google%20Drive/GLYPHOSAT/DOK5_AII_Doc%20M%20TIER%20II_Section%203_Sanitized_Nov2013.txt.DOK1_Final%20Addendum%20to%20the%20RAR_Vol%203_B6_Toxicology%20and%20Metabolism.txt.html%234438
file:///C:/Users/Stefan%20Weber/Google%20Drive/GLYPHOSAT/DOK5_AII_Doc%20M%20TIER%20II_Section%203_Sanitized_Nov2013.txt.DOK1_Final%20Addendum%20to%20the%20RAR_Vol%203_B6_Toxicology%20and%20Metabolism.txt.html%2310770


No data given in the report. 

Vehicle and/or positive control: 

Deionised water 

Test animals: 

Species: 

Rabbit 

Strain: 

Himalayan 

Source: 

Age: 

Approx. 6 - 7 months 

Sex: 

Male animals 

Weight at dosing: 

Animal no. l : 2.9 kg Animal no. 2: 2.4 kg 

Animal no. 3: 2.5 kg 

Acclimation period: 

At least 20 adaptation days 

Diet/Food: 

Commercial diet, ssniffB K-H V2333 (ssniff Spezialdiäten GmbH) served as food. The food was 

available ad libitum before and after the exposure period. 

Water: 

Tap water, ad libitum 

Housing: 

The animals were kept singly in cages measuring 380 mm x 425 mm x 600 mm (manufacturer: Dipl. 

Ing. W. EHRET GmbH, 

16352 Schönwalde, Germany). 

Environmental conditions: 

Temperature: 20 ± 3 °C 

Humidity: 30 - 70 % 12-hour light/dark cycle 

Study design and methods: 

In life dates: 2009-10-26 to 2009-11-06 

Animal assignment and treatment: 

Approximately 24 hours before the test, the fur was removed by closely clipping the dorsal area of 

the trunk of the animals. Care was taken to avoid abrading the skin. Only animals with healthy intact 

skin were used. 

A dose of 500 mg of the test item was applied to the test site (area: approx. 6 cm²). 

The test item was applied to the test site and then covered with a gauze patch. The patch was held in 

contact with the skin with non-irritating tape for the duration of the exposure period. The 

surrounding untreated skin served as a control. 

Exposure time was 4 hours. During the exposure the animals were kept in comfortable restrainers. 

At the end of the exposure time no residual test item had to be removed. As it was expected that the 

test item would not produce any severe irritancy or corrosion, the test was started using at first only 

one animal, receiving a single patch for an exposure period of 4 hours. 

As neither a corrosive effect nor a severe irritant effect was observed after a four hour exposure, the 

test was completed using two additional animals, each with one patch only, for an exposure period 

of 4 hours. 

Results and discussion 

Mortality: There were no mortalities during the study. 
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Clinical observations: The reactions of the intact skin were evaluated at 60 minutes and then at 24, 

48 and 72 hours after patch removal. None of the three rabbits showed any significant test item-

related lesions at these examination time points. 

Conclusion by the Notifiers 

Under the present test conditions, none of three rabbits exposed for 4 hours to 500 mg Glyphosate 

TC/patch (semi-occlusive conditions) showed any test item-related changes. There were no systemic 

intolerance reactions. 

According to the EC-Commission directive 67/548/EEC and its subsequent amendments on the 

approximation of the laws, regulations and administrative provision relating to the classification, 

packaging and labelling of dangerous substances and the results obtained under 

the present test conditions, Glyphosate TC was non - irritating to skin, hence, no labelling is required. 

Report: 2009, Glyphosate ς Acute Dermal Irritation Study in Rabbits 

Report No..: 12173-08 

Date: 2009-03-11, unpublished ASB2012-11423 

Guidelines: US EPA OPPTS 870.2500 Equivalent to OECD 404 (2002). 

Deviations: Humidity was in the range of 43-92% instead of 30-70%. This deviation did not affect the 

study outcome 

GLP: yes 

Acceptability: Please see comment by RMS 

Materials and methods 

Test material: 

Glyphosate 

Identification: 

Glyphosate Tech Grade Mixed 5-Batch 

Description: 

White powder 

Lot/Batch #: 

080704-1 thru 5 

Purity: 

96.4% 

Stability of test compound: 

No data given in the report. 

Vehicle and/or positive control: 

Deionised water 

Test animals: 

Species: 

Albino rabbit 

Strain: 

New Zealand White 

Source: 

Age: 

Approx. 3 months 

Sex: 

1 male and 2 females (nulliparous and non-pregnant) 

Weight at dosing: 

Male: 2.000 kg; Females: 2.600 kg 

Acclimation period: 

5 days 

Diet/Food: 
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Water: 

Tap water, ad libitum 

Housing: 

Individual housing in suspended, wire bottom, stainless steel cages. 

Environmental conditions: 

Temperature: 20 ± 3 °C 

Humidity: 30 - 70 % Air changes: 10 - 12/hour 12-hour light/dark cycle 

Study design and methods: 

In life dates: 2008-11-03 to 2008-11-14 

Animal assignment and treatment: 

Each animal was prepared on the day prior to treatment by clipping the dorsal area of the trunk free 

of hair to expose an area at least 8 x 8 cm. Only those animals with exposure areas free of pre-

existing skin irritation or defects were selected for testing. A single intact exposure site was selected 

as the test site while the contralateral intact site served as a control site. 

On Day 0, 500 mg of test substance moistened with 0.2 mL of deionized water was applied to each 

test site and covered with a 4 ply, 2.5 x 2.5 cm surgical gauze patch. Each patch was secured in place 

with a strip of non-irritating adhesive tape. The entire trunk of each animal was loosely wrapped with 

a semi-permeable dressing (orthopedic stockinette) which was secured on both edges with strips of 

tape to retard evaporation of volatile substances and to prevent possible ingestion of the test 

substance. After four hours, the patches and wrappings were removed. The test sites were gently 

washed with room temperature tap water and a clean cloth to remove as much residual test 

substance as possible. 

Results and discussion 

Mortality: There were no mortalities during the study. 

Clinical observations: The test sites were observed for erythema and edema formation, and any 

other dermal defects or irritation at 1, 24, 48 and 72 hours after unwrap. 

Body weight: Body weight gain was unaffected by the administration of the test substance. 

Conclusion by the Notifiers 

The primary irritation index of 0.0 out of a possible 8.0 was obtained from the 1, 24, 48 and 72 hour 

observations and was used to give Glyphosate a descriptive rating of non-irritating. Based on the 72-

hour observations only, Glyphosate is assigned to Toxicity Category IV. 

Report: 2005, Glyphosate Acid Technical ς Primary Skin Irritation Study in Rabbits 

Report No.: PSL 15278 

Date: 2005-04-04, unpublished ASB2012-11424 

Guidelines: US EPA OPPTS 870.2500 Equivalent to OECD 404 (2002). 

Deviations: None 

GLP: yes 

Acceptability: Please see comment by RMS 

Materials and methods 

Test material: 

Glyphosate 

Identification: 

Glyphosate Acid Technical 

Description: 

White crystalline powder 

Lot/Batch #: 

040205 

Purity: 
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97.23 % 

Stability of test compound: 

No data given in the report. 

Vehicle and/or positive control: 

Distilled water 

Test animals: 

Species: 

Rabbit 

Strain: 

New Zealand albino 

Source: 

Age: 

Young adult 

Sex: 

Male 

Weight at dosing: 

No data given in the report. 

Acclimation period: 

21 days 

Diet/Food: 

Pelleted Purina Rabbit Chow #5326 

Water: 

Tap water, ad libitum 

Housing: 

The animals were singly housed in suspended stainless steel caging with mesh floors which conform 

to the size recommendations in the most recent Guide for the Care and Use of Laboratory Animals 

DHEW (NIH). Litter paper was placed beneath the cage and was changed at least three times per 

week 

Environmental conditions: 

Temperature: 18-22 °C 

12-hour light/dark cycle 

Study design and methods 

In life dates: 2004-05-05 to 2004-05-08 

Animal assignment and treatment: 

On the day before application, a group of animals was prepared by clipping (Oster model 

#A5-small) 

the dorsal area and the trunk. On the day of dosing, but prior to application, the animals were 

examined for health and the skin checked for any abnormalities. Three healthy animals without 

preexisting skin irritation were selected for test. Prior to application, the test substance was 

moistened with distilled water to achieve a dry paste by preparing a 70 % w/w mixture. Five-tenths 

of a gram of the test substance (0.71 g of the test mixture) was placed on a l-inch x l-inch, 4-ply gauze 

pad and applied to one 6-cm² intact dose site on each animal. The pad and entire trunk of each 

animal were then wrapped with semi-occlusive 3-inch Micropore tape to avoid dislocation of the 

pad. Elizabethan collars were placed on each rabbit and they were returned to their designated 

cages. 

After 4 hours of exposure to the test substance, the pads and collars were removed and the test sites 

were gently cleansed of any residual test substance. Individual dose sites were scored 

according to the Draize scoring system at approximately 1 , 24, 48, and 72 hours after patch removal. 

Results and discussion 
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Mortality: There were no mortalities during the study. 

Clinical observations: All animals appeared active and healthy. Apart from the dermal irritation noted 

below, there were no other signs of gross toxicity, adverse pharmacologic effects, or abnormal 

behavior. Two of three sites were free from irritation throughout the study. One hour after patch 

removal, one animal exhibited very slight erythema. Dermal irritation cleared from this animal by 24 

hours. 

Conclusion by the Notifiers 

Under the conditions of this study, Glyphosate Acid Technical is classified as slightly irritating to the 

skin. 

Reference: IIA, 5.2.4/08 

Report: 2008, Acute Dermal 

Irritation/Corrosion Study in Rabbits with Glyphosate Technical 

Report No.: RF-3996.311.476.07 

Date: 2008-09-23, unpublished ASB2012-11425 

Guidelines: OECD 404 (2002). 

Deviations: The experimental phase initiation and experimental phase conclusion dates were 

updated 

GLP: yes 

Acceptability: Please see comment by RMS 

Materials and methods 

Test material: 

Glyphosate 

Identification: 

Glyphosate Technical 

Description: 

Solid 

Lot/Batch #: 

20070606 

Purity: 

98.05 % 

Stability of test compound: 

No data given in the report. 

Vehicle and/ 

or positive control: 

Deionised water 

Test animals: 

Species: 

Rabbit 

Strain: 

New Zealand White 

Source: 

Age: 

17 weeks 

Sex: 

Female 

Weight at dosing: 

2.907 - 3.145 kg 

Acclimation period: 

5 to 6 days 
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Diet/Food: 

Pelleted and autoclaved commercial diet for rabbits (Guabi, Mogiana Alimentos S.A. - Brazil) 

Water: 

Tap water, ad libitum 

Housing: 

The animals were housed individually in galvanized 

steel cages. Autoclaved wood shavings were placed in a tray below the cages to collect excrements. 

Environmental conditions: 

Temperature: 17 - 22 °C 

Humidity: 30 - 70 % Air changes: 10 - 15/hour 

12-hour light/dark cycle 

Study design and methods 

In life dates: 2008-05-20 to 2008-05-24 

Animal assignment and treatment: 

Each animal provisionally selected for the test was prepared by clipping the fur from the back 

approximately 24-hr prior to the application of the test item, using a small animal clipper (Oster 

model Golden A5, Electric Razor) with great care taken to avoid abrading the skin during the clipping 

procedure, so as not to alter its permeability. The clipped area was large enough to allow clear 

visualisation of the test site. After being clipped, visual examination of the skin confirmed the skin 

was intact and healthy. 0.5 g of the test item was applied over the skin of each animal. The test item 

was first placed onto a moistened gauze dressing, which was applied over a small section of the test 

area (approximately 6 cm²) in such a manner that there was good contact and uniform distribution of 

the test item on the skin. After application, the gauze was held in the test site by an adhesive and 

non-irritating tape. Removal and ingestion of the test item was prevented by placing a suitable 

adhesive tape (semi-occlusive dressing) around the trunk and test area. Adjacent untreated shaved 

areas of the skin were used as the negative control. After the 4-hour exposure period, the gauze 

patches were removed, any residual test item washed using physiological saline and then the treated 

areas examined for signs of irritation at specified intervals. The test was performed initially using one 

single animal for evaluation of any irritant/corrosive effect of the test item to the skin. Because no 

severe dermal reaction was observed in the initial test, two additional animals were tested to 

confirm the response. 

Results and discussion 

Mortality: There were no mortalities during the study. 

Clinical observations: Animals' skin was examined for signs of erythema, eschars and edema 

formation at approximately 1, 24, 48 and 72 hours after removal of the patch. No signs of dermal 

irritation were observed at any of the time points in any of the animals tested. 

Body weight: All animals presented gain in body weight during the observation period. 

Conclusion by the Notifiers: 

Under the test conditions, the test item Glyphosate technical when applied on the skin of the rabbits 

did not cause any dermal irritation. No treatment-related behavioral or clinical alterations were 

noted during the observation period. 

Reference: IIA, 5.2.4/09 

Report: 1988b, Primary Dermal Irritation 

Study of Glyphosate Batch/Lot/NBR No. XLI-55 in New Zealand White Rabbits 

Data owner: Monsanto Monsanto Report No.: FD-88-29 Date: 1988-06-08, Unpublished Z35394 

Guidelines: US EPA 81-5 

Deviations: None 

GLP: yes 
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Acceptability: Please see comment by RMS 

Materials and methods 

Test material: 

Identification: 

Glyphosate 

Description: 

White powder 

Lot/Batch #: 

XLI-55 

Purity: 

97.76 % 

Stability of test compound: 

Stored at room temperature 

Vehicle and/or positive control: 

Physiological saline 

Test animals: 

Species: 

Rabbit 

Strain: 

New Zealand White 

Source: 

Age: 

Young adult 

Sex: 

Three males and three females 

Weight at dosing: 

Between 2 and 3 kg 

Acclimation period: 

At least five days 

Diet/Food: 

NIH 09 Rabbit Ration certified feed (Zeigler Brothers, Inc., Gardners, PA, US), ad libitum 

Water: 

Tap water, ad libitum 

Housing: 

Individually in stainless steel mesh cages 

Environmental conditions: 

Temperature: 20 ς 23.9 °C 

Humidity: 40 - 60 % Air changes: Not specified 

Light cycle: 12 hours light/dark cycle 

Study design and methods: 

In life dates: 1998-04-11 to 1998-04-14 

Animal assignment and treatment: 

Six healthy animals weighing between two and three kilograms were selected randomly from the 

acclimated colony and assigned to the test group. Selection suitability was based on health, weight 

requirement and of dorsal skin for testing. The fur on the back of each rabbit was clipped with an 

electric clipper on the day prior to dose administration. The test article (0.5 g moistened with 0.5 mL 

physiological saline) was applied topically to each of two intact dorsal test sites per rabbit. 

Immediately after dosing, the test sites were semiςoccluded with a oneςinch square gauze patch 

held in place with tape. The animals were collared during the exposure period to prevent removal of 

file:///C:/Users/Stefan%20Weber/Google%20Drive/GLYPHOSAT/DOK5_AII_Doc%20M%20TIER%20II_Section%203_Sanitized_Nov2013.txt.DOK1_Final%20Addendum%20to%20the%20RAR_Vol%203_B6_Toxicology%20and%20Metabolism.txt.html%234860
file:///C:/Users/Stefan%20Weber/Google%20Drive/GLYPHOSAT/DOK5_AII_Doc%20M%20TIER%20II_Section%203_Sanitized_Nov2013.txt.DOK1_Final%20Addendum%20to%20the%20RAR_Vol%203_B6_Toxicology%20and%20Metabolism.txt.html%234860
file:///C:/Users/Stefan%20Weber/Google%20Drive/GLYPHOSAT/DOK5_AII_Doc%20M%20TIER%20II_Section%203_Sanitized_Nov2013.txt.DOK1_Final%20Addendum%20to%20the%20RAR_Vol%203_B6_Toxicology%20and%20Metabolism.txt.html%2310746
file:///C:/Users/Stefan%20Weber/Google%20Drive/GLYPHOSAT/DOK5_AII_Doc%20M%20TIER%20II_Section%203_Sanitized_Nov2013.txt.DOK1_Final%20Addendum%20to%20the%20RAR_Vol%203_B6_Toxicology%20and%20Metabolism.txt.html%2310746
file:///C:/Users/Stefan%20Weber/Google%20Drive/GLYPHOSAT/DOK5_AII_Doc%20M%20TIER%20II_Section%203_Sanitized_Nov2013.txt.DOK1_Final%20Addendum%20to%20the%20RAR_Vol%203_B6_Toxicology%20and%20Metabolism.txt.html%2310267
file:///C:/Users/Stefan%20Weber/Google%20Drive/GLYPHOSAT/DOK5_AII_Doc%20M%20TIER%20II_Section%203_Sanitized_Nov2013.txt.DOK1_Final%20Addendum%20to%20the%20RAR_Vol%203_B6_Toxicology%20and%20Metabolism.txt.html%2310267
file:///C:/Users/Stefan%20Weber/Google%20Drive/GLYPHOSAT/DOK5_AII_Doc%20M%20TIER%20II_Section%203_Sanitized_Nov2013.txt.DOK1_Final%20Addendum%20to%20the%20RAR_Vol%203_B6_Toxicology%20and%20Metabolism.txt.html%2317320
file:///C:/Users/Stefan%20Weber/Google%20Drive/GLYPHOSAT/DOK5_AII_Doc%20M%20TIER%20II_Section%203_Sanitized_Nov2013.txt.DOK1_Final%20Addendum%20to%20the%20RAR_Vol%203_B6_Toxicology%20and%20Metabolism.txt.html%2317320
file:///C:/Users/Stefan%20Weber/Google%20Drive/GLYPHOSAT/DOK5_AII_Doc%20M%20TIER%20II_Section%203_Sanitized_Nov2013.txt.DOK1_Final%20Addendum%20to%20the%20RAR_Vol%203_B6_Toxicology%20and%20Metabolism.txt.html%234947
file:///C:/Users/Stefan%20Weber/Google%20Drive/GLYPHOSAT/DOK5_AII_Doc%20M%20TIER%20II_Section%203_Sanitized_Nov2013.txt.DOK1_Final%20Addendum%20to%20the%20RAR_Vol%203_B6_Toxicology%20and%20Metabolism.txt.html%234947
file:///C:/Users/Stefan%20Weber/Google%20Drive/GLYPHOSAT/DOK5_AII_Doc%20M%20TIER%20II_Section%203_Sanitized_Nov2013.txt.DOK1_Final%20Addendum%20to%20the%20RAR_Vol%203_B6_Toxicology%20and%20Metabolism.txt.html%2313932
file:///C:/Users/Stefan%20Weber/Google%20Drive/GLYPHOSAT/DOK5_AII_Doc%20M%20TIER%20II_Section%203_Sanitized_Nov2013.txt.DOK1_Final%20Addendum%20to%20the%20RAR_Vol%203_B6_Toxicology%20and%20Metabolism.txt.html%2313932
file:///C:/Users/Stefan%20Weber/Google%20Drive/GLYPHOSAT/DOK5_AII_Doc%20M%20TIER%20II_Section%203_Sanitized_Nov2013.txt.DOK1_Final%20Addendum%20to%20the%20RAR_Vol%203_B6_Toxicology%20and%20Metabolism.txt.html%2317094
file:///C:/Users/Stefan%20Weber/Google%20Drive/GLYPHOSAT/DOK5_AII_Doc%20M%20TIER%20II_Section%203_Sanitized_Nov2013.txt.DOK1_Final%20Addendum%20to%20the%20RAR_Vol%203_B6_Toxicology%20and%20Metabolism.txt.html%2317094
file:///C:/Users/Stefan%20Weber/Google%20Drive/GLYPHOSAT/DOK5_AII_Doc%20M%20TIER%20II_Section%203_Sanitized_Nov2013.txt.DOK1_Final%20Addendum%20to%20the%20RAR_Vol%203_B6_Toxicology%20and%20Metabolism.txt.html%2316026
file:///C:/Users/Stefan%20Weber/Google%20Drive/GLYPHOSAT/DOK5_AII_Doc%20M%20TIER%20II_Section%203_Sanitized_Nov2013.txt.DOK1_Final%20Addendum%20to%20the%20RAR_Vol%203_B6_Toxicology%20and%20Metabolism.txt.html%2316026
file:///C:/Users/Stefan%20Weber/Google%20Drive/GLYPHOSAT/DOK5_AII_Doc%20M%20TIER%20II_Section%203_Sanitized_Nov2013.txt.DOK1_Final%20Addendum%20to%20the%20RAR_Vol%203_B6_Toxicology%20and%20Metabolism.txt.html%2317494
file:///C:/Users/Stefan%20Weber/Google%20Drive/GLYPHOSAT/DOK5_AII_Doc%20M%20TIER%20II_Section%203_Sanitized_Nov2013.txt.DOK1_Final%20Addendum%20to%20the%20RAR_Vol%203_B6_Toxicology%20and%20Metabolism.txt.html%2317494
file:///C:/Users/Stefan%20Weber/Google%20Drive/GLYPHOSAT/DOK5_AII_Doc%20M%20TIER%20II_Section%203_Sanitized_Nov2013.txt.DOK1_Final%20Addendum%20to%20the%20RAR_Vol%203_B6_Toxicology%20and%20Metabolism.txt.html%236942
file:///C:/Users/Stefan%20Weber/Google%20Drive/GLYPHOSAT/DOK5_AII_Doc%20M%20TIER%20II_Section%203_Sanitized_Nov2013.txt.DOK1_Final%20Addendum%20to%20the%20RAR_Vol%203_B6_Toxicology%20and%20Metabolism.txt.html%236942
file:///C:/Users/Stefan%20Weber/Google%20Drive/GLYPHOSAT/DOK5_AII_Doc%20M%20TIER%20II_Section%203_Sanitized_Nov2013.txt.DOK1_Final%20Addendum%20to%20the%20RAR_Vol%203_B6_Toxicology%20and%20Metabolism.txt.html%237923
file:///C:/Users/Stefan%20Weber/Google%20Drive/GLYPHOSAT/DOK5_AII_Doc%20M%20TIER%20II_Section%203_Sanitized_Nov2013.txt.DOK1_Final%20Addendum%20to%20the%20RAR_Vol%203_B6_Toxicology%20and%20Metabolism.txt.html%235202
file:///C:/Users/Stefan%20Weber/Google%20Drive/GLYPHOSAT/DOK5_AII_Doc%20M%20TIER%20II_Section%203_Sanitized_Nov2013.txt.DOK1_Final%20Addendum%20to%20the%20RAR_Vol%203_B6_Toxicology%20and%20Metabolism.txt.html%235202
file:///C:/Users/Stefan%20Weber/Google%20Drive/GLYPHOSAT/DOK5_AII_Doc%20M%20TIER%20II_Section%203_Sanitized_Nov2013.txt.DOK1_Final%20Addendum%20to%20the%20RAR_Vol%203_B6_Toxicology%20and%20Metabolism.txt.html%2314323
file:///C:/Users/Stefan%20Weber/Google%20Drive/GLYPHOSAT/DOK5_AII_Doc%20M%20TIER%20II_Section%203_Sanitized_Nov2013.txt.DOK1_Final%20Addendum%20to%20the%20RAR_Vol%203_B6_Toxicology%20and%20Metabolism.txt.html%2314323
file:///C:/Users/Stefan%20Weber/Google%20Drive/GLYPHOSAT/DOK5_AII_Doc%20M%20TIER%20II_Section%203_Sanitized_Nov2013.txt.DOK1_Final%20Addendum%20to%20the%20RAR_Vol%203_B6_Toxicology%20and%20Metabolism.txt.html%239503
file:///C:/Users/Stefan%20Weber/Google%20Drive/GLYPHOSAT/DOK5_AII_Doc%20M%20TIER%20II_Section%203_Sanitized_Nov2013.txt.DOK1_Final%20Addendum%20to%20the%20RAR_Vol%203_B6_Toxicology%20and%20Metabolism.txt.html%239503
file:///C:/Users/Stefan%20Weber/Google%20Drive/GLYPHOSAT/DOK5_AII_Doc%20M%20TIER%20II_Section%203_Sanitized_Nov2013.txt.DOK1_Final%20Addendum%20to%20the%20RAR_Vol%203_B6_Toxicology%20and%20Metabolism.txt.html%231116
file:///C:/Users/Stefan%20Weber/Google%20Drive/GLYPHOSAT/DOK5_AII_Doc%20M%20TIER%20II_Section%203_Sanitized_Nov2013.txt.DOK1_Final%20Addendum%20to%20the%20RAR_Vol%203_B6_Toxicology%20and%20Metabolism.txt.html%2318811
file:///C:/Users/Stefan%20Weber/Google%20Drive/GLYPHOSAT/DOK5_AII_Doc%20M%20TIER%20II_Section%203_Sanitized_Nov2013.txt.DOK1_Final%20Addendum%20to%20the%20RAR_Vol%203_B6_Toxicology%20and%20Metabolism.txt.html%2318811
file:///C:/Users/Stefan%20Weber/Google%20Drive/GLYPHOSAT/DOK5_AII_Doc%20M%20TIER%20II_Section%203_Sanitized_Nov2013.txt.DOK1_Final%20Addendum%20to%20the%20RAR_Vol%203_B6_Toxicology%20and%20Metabolism.txt.html%2316597
file:///C:/Users/Stefan%20Weber/Google%20Drive/GLYPHOSAT/DOK5_AII_Doc%20M%20TIER%20II_Section%203_Sanitized_Nov2013.txt.DOK1_Final%20Addendum%20to%20the%20RAR_Vol%203_B6_Toxicology%20and%20Metabolism.txt.html%2316597
file:///C:/Users/Stefan%20Weber/Google%20Drive/GLYPHOSAT/DOK5_AII_Doc%20M%20TIER%20II_Section%203_Sanitized_Nov2013.txt.DOK1_Final%20Addendum%20to%20the%20RAR_Vol%203_B6_Toxicology%20and%20Metabolism.txt.html%23329
file:///C:/Users/Stefan%20Weber/Google%20Drive/GLYPHOSAT/DOK5_AII_Doc%20M%20TIER%20II_Section%203_Sanitized_Nov2013.txt.DOK1_Final%20Addendum%20to%20the%20RAR_Vol%203_B6_Toxicology%20and%20Metabolism.txt.html%23329
file:///C:/Users/Stefan%20Weber/Google%20Drive/GLYPHOSAT/DOK5_AII_Doc%20M%20TIER%20II_Section%203_Sanitized_Nov2013.txt.DOK1_Final%20Addendum%20to%20the%20RAR_Vol%203_B6_Toxicology%20and%20Metabolism.txt.html%23329
file:///C:/Users/Stefan%20Weber/Google%20Drive/GLYPHOSAT/DOK5_AII_Doc%20M%20TIER%20II_Section%203_Sanitized_Nov2013.txt.DOK1_Final%20Addendum%20to%20the%20RAR_Vol%203_B6_Toxicology%20and%20Metabolism.txt.html%23329
file:///C:/Users/Stefan%20Weber/Google%20Drive/GLYPHOSAT/DOK5_AII_Doc%20M%20TIER%20II_Section%203_Sanitized_Nov2013.txt.DOK1_Final%20Addendum%20to%20the%20RAR_Vol%203_B6_Toxicology%20and%20Metabolism.txt.html%23329
file:///C:/Users/Stefan%20Weber/Google%20Drive/GLYPHOSAT/DOK5_AII_Doc%20M%20TIER%20II_Section%203_Sanitized_Nov2013.txt.DOK1_Final%20Addendum%20to%20the%20RAR_Vol%203_B6_Toxicology%20and%20Metabolism.txt.html%23329
file:///C:/Users/Stefan%20Weber/Google%20Drive/GLYPHOSAT/DOK5_AII_Doc%20M%20TIER%20II_Section%203_Sanitized_Nov2013.txt.DOK1_Final%20Addendum%20to%20the%20RAR_Vol%203_B6_Toxicology%20and%20Metabolism.txt.html%23329
file:///C:/Users/Stefan%20Weber/Google%20Drive/GLYPHOSAT/DOK5_AII_Doc%20M%20TIER%20II_Section%203_Sanitized_Nov2013.txt.DOK1_Final%20Addendum%20to%20the%20RAR_Vol%203_B6_Toxicology%20and%20Metabolism.txt.html%23329
file:///C:/Users/Stefan%20Weber/Google%20Drive/GLYPHOSAT/DOK5_AII_Doc%20M%20TIER%20II_Section%203_Sanitized_Nov2013.txt.DOK1_Final%20Addendum%20to%20the%20RAR_Vol%203_B6_Toxicology%20and%20Metabolism.txt.html%235905
file:///C:/Users/Stefan%20Weber/Google%20Drive/GLYPHOSAT/DOK5_AII_Doc%20M%20TIER%20II_Section%203_Sanitized_Nov2013.txt.DOK1_Final%20Addendum%20to%20the%20RAR_Vol%203_B6_Toxicology%20and%20Metabolism.txt.html%235905


the patches. The patches and collars were removed four hours after dose administration and the 

exposure sites gently wiped with gauze to remove as much non-absorbed test article as possible. 

Dermal irritation was evaluated at 0.5, 24, 48 and 72 hours after patch removal. Erythema and 

edema were scored separately according to the Draize method. The animals were observed twice 

daily for mortality at least five hours apart. Body weights were obtained on study day 1 prior to dose 

administration. At study termination, the animals were euthanised by intra- cardiac injection of 

sodium pentobarbital and discarded. 

A mean primary irritation score was calculated at each scoring interval from individual scores 

obtained from the test animals. Six individual animal scores were calculated from dermal irritation 

readings taken at 0.5, 24, 48 ad 72 hours after patch removal. Individual animal scores were obtained 

at each scoring interval by adding the total erythema and eschar formation scores from both 

application sites to the total edema formation scores from both sites and dividing by two. The mean 

of the six individual animal scores represents the mean primary irritation score at each interval. 

Results and discussion 

Mortality: No mortality occurred. Clinical observations: Not reported. Body weight: Not reported. 

Necropsy: No necropsy was performed. 

Skin observations: No dermal irritation was noted following test substance application. 

Conclusion by the Notifiers: 

Based on the EU classification criteria, glyphosate is not to be classified for skin irritation. According 

to the OECD Globally Harmonized System (GHS) classification criteria glyphosate is also not classified 

for skin irritation. 

IIA, 5.2.4/10 

Report: 

1979, Primary 

Dermal Irritation in Rabbits Data owner: Monsanto 

Monsanto Report No.: BND-77-428 Date: 1979-08-06, Unpublished Z35544 

Guidelines: 

Not specified 

Deviations: 

Not specified 

GLP: 

no (pre-GLP) 

Acceptability: 

Please see comment by RMS 

Materials and methods 

Test material: 

Identification: 

Glyphosate Technical 

Description: 

Fine white powder 

Lot/Batch #: 

XLI-180 

Purity: 

99 % 

Stability of test compound: 

Not specified 

Vehicle and/or positive control: 

Distilled water 

Test animals: 
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Species: 

Rabbit 

Strain: 

New Zealand White 

Source: 

Age: 

Not specified 

Sex: 

Three males and three females 

Weight at dosing: 

2.25 ς 2.80 kg 

Acclimation period: 

Not specified 

Diet/Food: 

Not specified 

Water: 

Not specified 

Housing: 

Not specified 

Environmental conditions: 

Temperature: Not specified Humidity: Not specified Air changes: Not specified Light cycle: Not 

specified 

Study design and methods: 

In life dates: Not specified. 

Animal assignment and treatment: 

Six albino rabbits were closely clipped over the back and sides with an electric clipper. There were 

four test sites per rabbit, each site 1" x 1" in area. Two sites, one on each side of the spinal column 

were abraded, while the remaining two sites were left intact. The abrasions were sufficiently deep so 

as to penetrate the stratum corneum, but not so deep as to disturb the derma or produce bleeding. 

The test material was administered as a 25 % w/v solution in distilled water. In all cases 

0.5 mL of the test substance was applied beneath a surgical gauze square, 1" x 1", eight single layers 

thick, placed directly on the test site and secured with tape. The animals were then wrapped with 

plastic sheeting secured with masking tape to help contain the test material. After 24 hours the 

sheeting and gauze patches were removed. 

Observations for signs of dermal irritation or systemic toxicity were recorded at 24 and 72 hours after 

application. At each observation all treated sites were scored for erythema, edema and eschar 

formation 

Results and discussion 

Mortality: No mortality occurred. Clinical observations: Not reported. Body weight: Not reported. 

Necropsy: No necropsy was performed. 

Skin observations: In the intact skin, one animal had very slight erythema (score of 1) at 24 hours 

following test substance application. There was no other irritation noted for intact skin at 24 or 72 

hours. 

Conclusion by the Notifiers 

Based on the EU classification criteria, glyphosate should not be classified for skin irritation. 

According to the OECD Globally Harmonized System (GHS) classification criteria glyphosate is also not 

classified for skin irritation. 

Reference: IIA, 5.2.4/11 

Report: 1996, Glyphosate Acid: Skin Irritation to the Rabbit Central Toxicology Laboratory, Alderley 
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Park, Macclesfield, Cheshire, UK 

Data owner: Syngenta Report No.: /P/4695 

Date: 1996-08-23, not published TOX2000-1985 

Guidelines: OECD 404 (2002): OPPTS 870.2500 (1998): 2004/73/EC B.4 

(2004) 

Deviations: None 

GLP: yes 

Acceptability: Please see comment by RMS 

Materials and methods 

Test Material: 

Glyphosate acid 

Description: 

Technical, white solid 

Lot/Batch number: 

P24 

Purity: 

95.6 % w/wi 

CAS#: 

Not reported 

Stability of test compound: 

The test substance was used within the expiry date 

Vehicle and/or positive 

control: 

Deionised water (for moistening) 

Test Animals: 

Species 

Rabbit 

Strain 

New Zealand White albino 

Age/weight at dosing 

Young adult / 3001-4386 g 

Source 

. 

Housing 

Individually in aluminium sheet cages in racks suitable for animals of this strain and the weight range 

expected during 

the course of the study. 

Acclimatisation period 

At least 6 days 

Diet 

STANRAB SQC, (Special Diet Services Limited, Stepfield, 

Witham, Essex, UK) ad libitum 

Water 

Mains water ad libitum 

Environmental conditions 

Temperature: 17+2 °C 

Humidity: 40-70 % 

Air changes: Approximately 25/hour Photoperiod: 12 hours light / 12 hours dark 

Study design and methods 
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In-life dates: Start: 9 March 1995 End: 28 April 1995 

Animal assignment and treatment: In a primary skin irritation study, Glyphosate acid (95.6 % w/w) 

was applied by semi-occlusive application of 500 mg to the intact skin of the left flank of each of six 

female, young adult New Zealand White rabbits. 

Approximately one day before treatment, the left flank was clipped with an electric clipper, exposing 

an area of approximately 7 cm x 13 cm. 

On the day of treatment, 500 mg of glyphosate acid (95.6 % w/w) (moistened with approximately 0.5 

mL deionised water) was applied to the test site (approximately 2.5 cm x 

2.5 cm) on the left flank of the rabbit. The treated area was covered with a piece of 8-ply surgical 

gauze (approximate size 2.5cm x 2.5cm), which was secured by two strips of surgical tape 

(approximate size 1 cm x 8cm). This was covered by a piece of impermeable rubber sheeting 

(approximate size 35cm x 13cm) wrapped once around the trunk of the animal and secured with 

adhesive impermeable polyethylene tape (7.5cm wide). 

The dressings were left in position for approximately four hours. The application site was gently 

cleansed free of any residual test substance using clean swabs of absorbent cotton wool soaked in 

clean warm water and was then dried gently with clean tissue paper. 

The Draize scale was used to assess the degree of erythema and oedema at the application sites 

approximately 30-60 minutes, 1, 2 and 3 days after removal of the dressings. Any other signs of skin 

irritation were also noted. 

Results and discussion 

There were no signs of ill-health and no signs of skin irritation in any animal during the study. 

Table B.6.2-22: Individual and mean skin irritation scores of glyphosate acid according to the Draize 

scheme 

Time 

Erythema 

Oedema 

Animal number 

1 

2 

3 

4 

5 

9 

1 

2 

3 

4 

5 

9 

after 1 hour 

0 

0 

0 

0 

0 

0 

0 

0 

0 
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0 
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Conclusion by the Notifiers: 

Glyphosate acid is non-irritant following a single four-hour application to rabbit skin. 

Reference: IIA, 5.2.4/12 

Report: 2007, Glyphosate Technical Material: Primary Skin Irritation Study In Rabbits (4-Hour Semi-

Occlusive Application) 

Data owner: Syngenta Report No.: R61837/1010 

Date: 2007-02-08, not published ASB2012-11426 

Guidelines: OECD 404 (2002): OPPTS 870.2500 (1998): 2004/73/EC B.4 

(2004) 

Deviations: None 

GLP: yes 

Acceptability: Please see comment by RMS 

Materials and methods 

Test Material: 

Glyphosate Technical Material 

Description: 

Technical, white powder 

Lot/Batch number: 

0507 

Purity: 

96.1 % w/w glyphosate acid 

CAS#: 

Stability of test compound: 

Stable under storage conditions of room temperature (range of 

20 oC C 5 oC), protected from light and humidity. 

Vehicle and/or positive 

control: 

The test substance was moistened with purified water before 

application. 

Test Animals: 

Species 

Rabbit 

Strain 

New Zealand White (SPF) 

Age/weight at dosing 

Male: 10-11 weeks / 2440 g; Females: 15-16 weeks / 2749 

and 2815 g 

Source 

Housing 

Individually in stainless steel cages equipped with feed 

hoppers and drinking water bowls. 

Acclimatisation period 

5/6 days 
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Diet 

Pelleted standard Provimi Kliba 3418 rabbit maintenance diet 

ad libitum. 

Water 

Community tap water ad libitum 

Environmental conditions 

Temperature: 17-23 °C 

Humidity: 30-70 % 

Air changes: 10-15 per hour. 

Photoperiod: 12 hours light, 12 hours dark. 

Study design and methods 

In-life dates: Start: 18 December 2006 End: 22 December 2006 

Animal assignment and treatment: Three young adult (1 male and two female) New Zealand White 

rabbits were used in the study. As it was suspected that the test substance might produce irritancy, a 

single animal (one female) was treated first. As no corrosive effect was observed after the 4-hour 

exposure, the test was completed using the two remaining animals for an exposure period of 4 

hours. 

Four days before treatment, the left flank was clipped, exposing an area of approximately 100 cm2 

(10 cm x 10 cm). The skin of the animals was examined one day before treatment, and regrown fur of 

all animals was clipped again. Animals with overt signs of skin injury or marked irritation which may 

have interfered with the interpretation of the results were not used in the test. 

On the day of treatment, 0.5 g of Glyphosate Technical Material was placed on a surgical gauze patch 

(2.5 cm x 2.5 cm). This gauze patch was applied to the intact skin of the clipped area. The patch was 

covered with a semi-occlusive dressing which was was wrapped around the abdomen and anchored 

with tape. 

The duration of treatment was 4 hours after which the dressing was removed and the skin was 

flushed with lukewarm tap water to clean the application site so that any reactions (erythema) were 

clearly visible at that time. 

Observations for viability, mortality and clinical signs were carried out daily from acclimatisation of 

the animals to the termination of the study. Bodyweights of individual animals were recorded at the 

start of the acclimatisation period, on the day of application and at termination of the observation 

period. 

The skin reaction was assessed according to the numerical scoring system listed in the Commission 

Directive 2004/73/EC, 29 April 2004, approximately 1, 24, 48 and 72 hours, after removal of the 

dressing, gauze patch and test substance. To evaluate the irritation potential of the test substance, 

the mean values of erythema/eschar and oedema formation were calculated for each animal using 

the scores between 24 and 72 hours. The Primary Irritation Index (P.I.I.) was calculated by adding 

together the mean cumulative scores at 24, 48 and 72 hours and then dividing by the number of 

available figures. 

Results and discussion 

No clinical signs of systemic toxicity were observed in the animals during the study and no mortality 

occurred. The test substance did not elicit any skin reactions at the application site of any animal at 

any of the observation times (all scores 0). The individual mean score for erythema/eschar and 

oedema for each of the three animals was therefore 0. No staining produced by the test item of the 

treated skin was observed and no alterations of the treated skin or corrosive effects were evident. 

The bodyweights of the rabbits were considered to be within the normal range of variability. 

Conclusion by the Notifiers: 

The application of Glyphosate Technical Material to the intact skin resulted in no signs of irritation. 

!ŎŎƻǊŘƛƴƎ ǘƻ 5ǊŀƛȊŜ ŎƭŀǎǎƛŦƛŎŀǘƛƻƴ ŎǊƛǘŜǊƛŀ DƭȅǇƘƻǎŀǘŜ ¢ŜŎƘƴƛŎŀƭ aŀǘŜǊƛŀƭ ƛǎ ŎƻƴǎƛŘŜǊŜŘ ǘƻ ōŜ άƴƻǘ 
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ƛǊǊƛǘŀƴǘέ ǘƻ Ǌŀōōƛǘ ǎƪƛƴ όtΦLΦLΦ Ґ лΦллύΦ 

Reference: IIA, 5.2.4/13 

Report: 2011, Glyphosate technical: Primary skin irritation study in rabbits 

Data owner: Syngenta Report No.: 10/218-006N Date: 2011-04-13 

not published ASB2012-11427 

Guidelines: OECD 404 (2002): OPPTS 870.2500 (1998): 2004/73/EC B.4 

(2004) 

Deviations: None 

GLP: yes 

Acceptability: Please see comment by RMS 

Materials and methods 

Test Material: 

Glyphosate technical 

Description: 

Technical, dry white powder 

Lot/Batch number: 

569753 (BX20070911) 

Purity: 

96.3 % w/w Glyphosate technical 

CAS#: 

Not reported 

Stability of test compound: 

Stable under storage conditions (room temperature range 

<30 °C), recertification date end August 2011 

Vehicle and/or positive 

control: 

None 

Test Animals: 

Species 

Rabbit 

Strain 

New Zealand White 

Age/weight at dosing 

Approximately 12 weeks / 2995-3095 g 

Source 

Housing 

Individually in metal cages 

Acclimatisation period 

5 days 

Diet 

Purina Base ς Lap gr. diet (AgribrandsEurope Hungary PLC, 

H-5300 Karcag, Madarasi út, Hungary) ad libitum 

Water 

Municipal tap water ad libitum 

Environmental conditions 

Temperature: 17-20 °C 

Humidity: 30-70 % 

Air changes: 15-20/hour 
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Photoperiod: 12 hours light/12 hours dark 

Study design and methods 

In-life dates: Start: 02 November 2010 End: 05 November 2010 

Animal assignment and treatment: In a primary dermal irritation study, three male, young adult, New 

Zealand White rabbits were each given a dermal application of 0.5 g of undiluted Glyphosate 

Technical (96.3 % w/w Glyphosate technical). 

Approximately 24 hours prior to the test the hair was clipped from the back and flanks of the animals 

with an electric clipper, exposing an area approximately 10 cm x 10cm. Animals with overt signs of 

skin injury or marked irritation which may have interfered with the interpretation of the results were 

not used in the test. 

On the day of treatment, 0.5g of glyphosate technical was placed on a surgical gauze pad 

(approximately 2.5 cm x 2.5 cm). This gauze pad was applied to the intact skin of the clipped area and 

was kept in contact with the skin by a patch with a surrounding adhesive hypoallergenic plaster. The 

entire trunk of the animals was then wrapped with plastic wrap held in place with an elastic stocking. 

The dressing was left in place for 4 hours after which it was removed and the skin was flushed with 

lukewarm tap water to clean the application site so that any reactions (erythema) were clearly 

visible. 

As it was suspected that the test item might produce irritancy, a single animal was treated first. As no 

corrosive effect was observed after the 4-hour exposure, the test was completed using the two 

remaining animals. 

The animals were checked daily for signs of systemic toxicity and mortality. Body weights were 

recorded on the day of application and at termination of observations. 

The skin reaction was assessed according to the numerical scoring system listed in the Commission 

Directive 2004/73/EC, April 29, 2004, which was based on the Draize scoring system approximately 1, 

24, 48 and 72 hours after the removal of the dressing, gauze patch and test item. The mean score 

was calculated across 3 scoring times (24, 48 and 72 hours after patch removal) for each animal for 

erythema/eschar grades and for oedema grades, separately. An animal was positive when the mean 

score was 2 or greater. The test was positive for irritation when at least 2 animals were positive for 

the same endpoint (erythema/eschar or oedema). 

The Cumulative Scores for the Skin Irritation Scores were calculated and represent the sum of all 

numerical scores for each animal at each time point. The resulting Mean Cumulative Skin Irritation 

Score was calculated for all animals at each time point. 

The Primary Irritation Index (P.I.I.) was calculated by totalling the mean cumulative scores at 24, 48 

and 72 hours and then dividing by the number of available figures. 

Results and discussion 

No clinical signs of systemic toxicity were observed in the animals during the study and no mortality 

occurred. The bodyweights of all rabbits were considered to be within the normal range of variability. 

There was no staining of the skin, alterations or corrosive effects. 

At the observations 1 and 24 hours after patch removal, very slight erythema (score 1) was observed 

in one animal. No signs of irritation were observed in the other treated animals throughout the 

study. 

As no signs of irritation were observed 72 hours after patch removal, the study was terminated after 

the 72 hour observation. 

Table B.6.2-23: Individual and mean skin irritation scores of glyphosate technical 

Time 

Erythema 

Oedema 

Animal number 

606 
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after 1 hour 
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after 24 hours 
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after 72 hours 
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mean score 24-72 h 
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0.3 

0 

0 

0 

0 

Conclusion by the Notifiers: 

According to the Draize classification criteria, glyphosate technical is considered to be ŀ άƳƛƭŘ-

ƛǊǊƛǘŀƴǘέ to rabbit skin (P.I.I. = 0.11). 

Table B.6.2-24: Summary of eye irritation studies with glyphosate acid 

Reference (Data owner) 

Species Strain 

Number and /or 

sex of animals 

Purit y [%] 
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Amount applied 

Exposure conditions 

Effects / Result 

Studies from the 2001 evaluation 

Annex B- 5.2.6.1, 

Glyphosate Monograph 

1994 

(Herbex) TOX9500249 

Rabbit NZW 

1 ǀ 

95 

0.1 mL (ca. 76 mg) 

Due to strong ocular effects the test was stopped for humane reasons after 1 hour 

irritant 

Annex B- 5.2.6.1, 

Glyphosate Monograph 

Rabbit NZW 

4 ǀ 

97.2 

100 mg (pure) 

Significant ocular lesions, especially chemosis irritant 

1994 

(Alkaloida) TOX9650146 

Annex B- 5.2.6.1, 

Glyphosate Monograph 

1991 (ADM) TOX9551093 

Rabbit NZW 

2 ǁ, 1 ǀ 

96.8 

100 mg 

Mortality (1ǀ: severe enteritis and opacity); significant ocular lesions that were not reversible within 

3 weeks 

moderately irritating 

Annex B- 5.2.6.1, 

Glyphosate Monograph 

1991 (I. Pi. 

Ci.) Z101610 

Rabbit NZW 

3 ǁ 

98 

100 mg (pure) 

Several ocular effects (score 1 & 2) that were reversible within 3 days 

slightly irritant 

Studies from the 2001 evaluation 

Annex B- 5.2.6.1, 

Glyphosate Monograph 

1990 (AGC) 

TOX9500264 

Rabbit NZW 
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3 ǀ 

98.1 

100 mg 

Corneal opacity not reversible within 7 days (2ǀ), iris lesions not reversible within 6 days (1ǀ), 

conjunctivcal redness not reversible within 6 days (3 ǀ) slightly irritant 

Annex B- 

5.2.6.1, 

Glyphosate Monograph 

J , 1989 (CHE) TOX9552338 

Rabbit 

NZW 

1 ǁ 

98.6 

100 mg (pure) 

Due to strong ocular effects the 

test was stopped for humane reasons after treatment of the first of six animals moderately to 

severely irritating 

IIA 5.2.5 

1996 (CHE) TOX1999-881 

Rabbit 

NZW 

6 ǁ, 3 ǀ 

98.2 

65 mg 

one group (3ǁ, 3 ǀ) eyes were not washed; one group (3ǁ) eyes were washed 30 

sec after treatment 

Severely irritating (washed 

eyes) 

moderately irritating (non- washed eyes) 

Reference (Data owner) 

Species Strain 

Number and /or 

sex of animals 

Purit y [%] 

Amount applied 

Exposure conditions 

Effects / Result 

Studies not reviewed in the 2001 evaluation 

IIA 5.2.5/01 

2007 (NUF) ASB2012- 11428 

Rabbit NZW 

1 ǁ 2 ǀ 

95.1 

100 mg 

Marked, early-onset and transient ocular changes, like very slight to slight corneal opacity, slight to 

marked conjunctival redness, conjunctival chemosis, reddening of the sclera and discharge. All eye 

effects were reversible within 10 days after instillation. No signs of corrosion or staining were 

observed in any eye. 

irritating 

file:///C:/Users/Stefan%20Weber/Google%20Drive/GLYPHOSAT/DOK5_AII_Doc%20M%20TIER%20II_Section%203_Sanitized_Nov2013.txt.DOK1_Final%20Addendum%20to%20the%20RAR_Vol%203_B6_Toxicology%20and%20Metabolism.txt.html%232942
file:///C:/Users/Stefan%20Weber/Google%20Drive/GLYPHOSAT/DOK5_AII_Doc%20M%20TIER%20II_Section%203_Sanitized_Nov2013.txt.DOK1_Final%20Addendum%20to%20the%20RAR_Vol%203_B6_Toxicology%20and%20Metabolism.txt.html%232942
file:///C:/Users/Stefan%20Weber/Google%20Drive/GLYPHOSAT/DOK5_AII_Doc%20M%20TIER%20II_Section%203_Sanitized_Nov2013.txt.DOK1_Final%20Addendum%20to%20the%20RAR_Vol%203_B6_Toxicology%20and%20Metabolism.txt.html%232942
file:///C:/Users/Stefan%20Weber/Google%20Drive/GLYPHOSAT/DOK5_AII_Doc%20M%20TIER%20II_Section%203_Sanitized_Nov2013.txt.DOK1_Final%20Addendum%20to%20the%20RAR_Vol%203_B6_Toxicology%20and%20Metabolism.txt.html%236930
file:///C:/Users/Stefan%20Weber/Google%20Drive/GLYPHOSAT/DOK5_AII_Doc%20M%20TIER%20II_Section%203_Sanitized_Nov2013.txt.DOK1_Final%20Addendum%20to%20the%20RAR_Vol%203_B6_Toxicology%20and%20Metabolism.txt.html%236929
file:///C:/Users/Stefan%20Weber/Google%20Drive/GLYPHOSAT/DOK5_AII_Doc%20M%20TIER%20II_Section%203_Sanitized_Nov2013.txt.DOK1_Final%20Addendum%20to%20the%20RAR_Vol%203_B6_Toxicology%20and%20Metabolism.txt.html%232947
file:///C:/Users/Stefan%20Weber/Google%20Drive/GLYPHOSAT/DOK5_AII_Doc%20M%20TIER%20II_Section%203_Sanitized_Nov2013.txt.DOK1_Final%20Addendum%20to%20the%20RAR_Vol%203_B6_Toxicology%20and%20Metabolism.txt.html%232947
file:///C:/Users/Stefan%20Weber/Google%20Drive/GLYPHOSAT/DOK5_AII_Doc%20M%20TIER%20II_Section%203_Sanitized_Nov2013.txt.DOK1_Final%20Addendum%20to%20the%20RAR_Vol%203_B6_Toxicology%20and%20Metabolism.txt.html%232947
file:///C:/Users/Stefan%20Weber/Google%20Drive/GLYPHOSAT/DOK5_AII_Doc%20M%20TIER%20II_Section%203_Sanitized_Nov2013.txt.DOK1_Final%20Addendum%20to%20the%20RAR_Vol%203_B6_Toxicology%20and%20Metabolism.txt.html%232947
file:///C:/Users/Stefan%20Weber/Google%20Drive/GLYPHOSAT/DOK5_AII_Doc%20M%20TIER%20II_Section%203_Sanitized_Nov2013.txt.DOK1_Final%20Addendum%20to%20the%20RAR_Vol%203_B6_Toxicology%20and%20Metabolism.txt.html%2313749
file:///C:/Users/Stefan%20Weber/Google%20Drive/GLYPHOSAT/DOK5_AII_Doc%20M%20TIER%20II_Section%203_Sanitized_Nov2013.txt.DOK1_Final%20Addendum%20to%20the%20RAR_Vol%203_B6_Toxicology%20and%20Metabolism.txt.html%2313749
file:///C:/Users/Stefan%20Weber/Google%20Drive/GLYPHOSAT/DOK5_AII_Doc%20M%20TIER%20II_Section%203_Sanitized_Nov2013.txt.DOK1_Final%20Addendum%20to%20the%20RAR_Vol%203_B6_Toxicology%20and%20Metabolism.txt.html%2318106
file:///C:/Users/Stefan%20Weber/Google%20Drive/GLYPHOSAT/DOK5_AII_Doc%20M%20TIER%20II_Section%203_Sanitized_Nov2013.txt.DOK1_Final%20Addendum%20to%20the%20RAR_Vol%203_B6_Toxicology%20and%20Metabolism.txt.html%2318106
file:///C:/Users/Stefan%20Weber/Google%20Drive/GLYPHOSAT/DOK5_AII_Doc%20M%20TIER%20II_Section%203_Sanitized_Nov2013.txt.DOK1_Final%20Addendum%20to%20the%20RAR_Vol%203_B6_Toxicology%20and%20Metabolism.txt.html%232945
file:///C:/Users/Stefan%20Weber/Google%20Drive/GLYPHOSAT/DOK5_AII_Doc%20M%20TIER%20II_Section%203_Sanitized_Nov2013.txt.DOK1_Final%20Addendum%20to%20the%20RAR_Vol%203_B6_Toxicology%20and%20Metabolism.txt.html%232945
file:///C:/Users/Stefan%20Weber/Google%20Drive/GLYPHOSAT/DOK5_AII_Doc%20M%20TIER%20II_Section%203_Sanitized_Nov2013.txt.DOK1_Final%20Addendum%20to%20the%20RAR_Vol%203_B6_Toxicology%20and%20Metabolism.txt.html%232945
file:///C:/Users/Stefan%20Weber/Google%20Drive/GLYPHOSAT/DOK5_AII_Doc%20M%20TIER%20II_Section%203_Sanitized_Nov2013.txt.DOK1_Final%20Addendum%20to%20the%20RAR_Vol%203_B6_Toxicology%20and%20Metabolism.txt.html%237882
file:///C:/Users/Stefan%20Weber/Google%20Drive/GLYPHOSAT/DOK5_AII_Doc%20M%20TIER%20II_Section%203_Sanitized_Nov2013.txt.DOK1_Final%20Addendum%20to%20the%20RAR_Vol%203_B6_Toxicology%20and%20Metabolism.txt.html%237881
file:///C:/Users/Stefan%20Weber/Google%20Drive/GLYPHOSAT/DOK5_AII_Doc%20M%20TIER%20II_Section%203_Sanitized_Nov2013.txt.DOK1_Final%20Addendum%20to%20the%20RAR_Vol%203_B6_Toxicology%20and%20Metabolism.txt.html%237881
file:///C:/Users/Stefan%20Weber/Google%20Drive/GLYPHOSAT/DOK5_AII_Doc%20M%20TIER%20II_Section%203_Sanitized_Nov2013.txt.DOK1_Final%20Addendum%20to%20the%20RAR_Vol%203_B6_Toxicology%20and%20Metabolism.txt.html%2314231
file:///C:/Users/Stefan%20Weber/Google%20Drive/GLYPHOSAT/DOK5_AII_Doc%20M%20TIER%20II_Section%203_Sanitized_Nov2013.txt.DOK1_Final%20Addendum%20to%20the%20RAR_Vol%203_B6_Toxicology%20and%20Metabolism.txt.html%2314231
file:///C:/Users/Stefan%20Weber/Google%20Drive/GLYPHOSAT/DOK5_AII_Doc%20M%20TIER%20II_Section%203_Sanitized_Nov2013.txt.DOK1_Final%20Addendum%20to%20the%20RAR_Vol%203_B6_Toxicology%20and%20Metabolism.txt.html%2314231
file:///C:/Users/Stefan%20Weber/Google%20Drive/GLYPHOSAT/DOK5_AII_Doc%20M%20TIER%20II_Section%203_Sanitized_Nov2013.txt.DOK1_Final%20Addendum%20to%20the%20RAR_Vol%203_B6_Toxicology%20and%20Metabolism.txt.html%2317268
file:///C:/Users/Stefan%20Weber/Google%20Drive/GLYPHOSAT/DOK5_AII_Doc%20M%20TIER%20II_Section%203_Sanitized_Nov2013.txt.DOK1_Final%20Addendum%20to%20the%20RAR_Vol%203_B6_Toxicology%20and%20Metabolism.txt.html%2317268
file:///C:/Users/Stefan%20Weber/Google%20Drive/GLYPHOSAT/DOK5_AII_Doc%20M%20TIER%20II_Section%203_Sanitized_Nov2013.txt.DOK1_Final%20Addendum%20to%20the%20RAR_Vol%203_B6_Toxicology%20and%20Metabolism.txt.html%2317268
file:///C:/Users/Stefan%20Weber/Google%20Drive/GLYPHOSAT/DOK5_AII_Doc%20M%20TIER%20II_Section%203_Sanitized_Nov2013.txt.DOK1_Final%20Addendum%20to%20the%20RAR_Vol%203_B6_Toxicology%20and%20Metabolism.txt.html%2317268
file:///C:/Users/Stefan%20Weber/Google%20Drive/GLYPHOSAT/DOK5_AII_Doc%20M%20TIER%20II_Section%203_Sanitized_Nov2013.txt.DOK1_Final%20Addendum%20to%20the%20RAR_Vol%203_B6_Toxicology%20and%20Metabolism.txt.html%239117
file:///C:/Users/Stefan%20Weber/Google%20Drive/GLYPHOSAT/DOK5_AII_Doc%20M%20TIER%20II_Section%203_Sanitized_Nov2013.txt.DOK1_Final%20Addendum%20to%20the%20RAR_Vol%203_B6_Toxicology%20and%20Metabolism.txt.html%239117
file:///C:/Users/Stefan%20Weber/Google%20Drive/GLYPHOSAT/DOK5_AII_Doc%20M%20TIER%20II_Section%203_Sanitized_Nov2013.txt.DOK1_Final%20Addendum%20to%20the%20RAR_Vol%203_B6_Toxicology%20and%20Metabolism.txt.html%239117
file:///C:/Users/Stefan%20Weber/Google%20Drive/GLYPHOSAT/DOK5_AII_Doc%20M%20TIER%20II_Section%203_Sanitized_Nov2013.txt.DOK1_Final%20Addendum%20to%20the%20RAR_Vol%203_B6_Toxicology%20and%20Metabolism.txt.html%239117
file:///C:/Users/Stefan%20Weber/Google%20Drive/GLYPHOSAT/DOK5_AII_Doc%20M%20TIER%20II_Section%203_Sanitized_Nov2013.txt.DOK1_Final%20Addendum%20to%20the%20RAR_Vol%203_B6_Toxicology%20and%20Metabolism.txt.html%2317656
file:///C:/Users/Stefan%20Weber/Google%20Drive/GLYPHOSAT/DOK5_AII_Doc%20M%20TIER%20II_Section%203_Sanitized_Nov2013.txt.DOK1_Final%20Addendum%20to%20the%20RAR_Vol%203_B6_Toxicology%20and%20Metabolism.txt.html%2317656
file:///C:/Users/Stefan%20Weber/Google%20Drive/GLYPHOSAT/DOK5_AII_Doc%20M%20TIER%20II_Section%203_Sanitized_Nov2013.txt.DOK1_Final%20Addendum%20to%20the%20RAR_Vol%203_B6_Toxicology%20and%20Metabolism.txt.html%232240
file:///C:/Users/Stefan%20Weber/Google%20Drive/GLYPHOSAT/DOK5_AII_Doc%20M%20TIER%20II_Section%203_Sanitized_Nov2013.txt.DOK1_Final%20Addendum%20to%20the%20RAR_Vol%203_B6_Toxicology%20and%20Metabolism.txt.html%232240
file:///C:/Users/Stefan%20Weber/Google%20Drive/GLYPHOSAT/DOK5_AII_Doc%20M%20TIER%20II_Section%203_Sanitized_Nov2013.txt.DOK1_Final%20Addendum%20to%20the%20RAR_Vol%203_B6_Toxicology%20and%20Metabolism.txt.html%232884
file:///C:/Users/Stefan%20Weber/Google%20Drive/GLYPHOSAT/DOK5_AII_Doc%20M%20TIER%20II_Section%203_Sanitized_Nov2013.txt.DOK1_Final%20Addendum%20to%20the%20RAR_Vol%203_B6_Toxicology%20and%20Metabolism.txt.html%232884
file:///C:/Users/Stefan%20Weber/Google%20Drive/GLYPHOSAT/DOK5_AII_Doc%20M%20TIER%20II_Section%203_Sanitized_Nov2013.txt.DOK1_Final%20Addendum%20to%20the%20RAR_Vol%203_B6_Toxicology%20and%20Metabolism.txt.html%232884
file:///C:/Users/Stefan%20Weber/Google%20Drive/GLYPHOSAT/DOK5_AII_Doc%20M%20TIER%20II_Section%203_Sanitized_Nov2013.txt.DOK1_Final%20Addendum%20to%20the%20RAR_Vol%203_B6_Toxicology%20and%20Metabolism.txt.html%232884
file:///C:/Users/Stefan%20Weber/Google%20Drive/GLYPHOSAT/DOK5_AII_Doc%20M%20TIER%20II_Section%203_Sanitized_Nov2013.txt.DOK1_Final%20Addendum%20to%20the%20RAR_Vol%203_B6_Toxicology%20and%20Metabolism.txt.html%236926
file:///C:/Users/Stefan%20Weber/Google%20Drive/GLYPHOSAT/DOK5_AII_Doc%20M%20TIER%20II_Section%203_Sanitized_Nov2013.txt.DOK1_Final%20Addendum%20to%20the%20RAR_Vol%203_B6_Toxicology%20and%20Metabolism.txt.html%236926
file:///C:/Users/Stefan%20Weber/Google%20Drive/GLYPHOSAT/DOK5_AII_Doc%20M%20TIER%20II_Section%203_Sanitized_Nov2013.txt.DOK1_Final%20Addendum%20to%20the%20RAR_Vol%203_B6_Toxicology%20and%20Metabolism.txt.html%236926
file:///C:/Users/Stefan%20Weber/Google%20Drive/GLYPHOSAT/DOK5_AII_Doc%20M%20TIER%20II_Section%203_Sanitized_Nov2013.txt.DOK1_Final%20Addendum%20to%20the%20RAR_Vol%203_B6_Toxicology%20and%20Metabolism.txt.html%237866
file:///C:/Users/Stefan%20Weber/Google%20Drive/GLYPHOSAT/DOK5_AII_Doc%20M%20TIER%20II_Section%203_Sanitized_Nov2013.txt.DOK1_Final%20Addendum%20to%20the%20RAR_Vol%203_B6_Toxicology%20and%20Metabolism.txt.html%237866


IIA 5.2.5/02 

2009 (HAG) ASB2012- 11429 

Rabbit Himalaya n 

3 ǁ 

96.4 

100 mg (eyes were 

rinsed 1 h post- application) (study considered supplementary) 

slight and fully reversible ocular ŎƘŀƴƎŜǎ όҖ grade 1); all eye effects were reversible within 8 days 

after instillation. No signs of corrosion or staining were observed in any eye 

Non irritant 

IIA 5.2.5/03 

1995 (ALS) ASB2012- 11430 

Rabbit NZW 

12 ǀ 

97.56 

100 mg (pure) (one group without irrigation of eyes, two groups with irrigation of eyes at different 

time intervals after 

application) 

Severely irritating; animals in the irrigation groups showed reduced eye irritation and faster recovery 

IIA 5.2.5/04 

2009 

(EXC) (Expert statement) ASB2012- 

11431 

Rabbit 

Not applicable 

96.66 

Test solution: 1% in purified water 

Not performed since pH of test item solution was < 2 (corrosive) 

Studies not reviewed in the 2001 evaluation 

IIA 5.2.5/05 

2009 (HAG) ASB2012- 11432 

Rabbit Himalaya n 

3 ǁ 

98.8 

100 mg (eyes were 

rinsed 1 h post- application) (study considered 

supplementary) 

Non irritant 

IIA 5.2.5/06 

2010 (HAG) ASB2012- 11433 

Rabbit 

Himalaya n 

3 ǁ 

97.3 

100 mg 

(eyes were rinsed 1 h post- application) (study considered 

supplementary) 

Non irritant 

Reference (Data owner) 
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Species Strain 

Number and /or 

sex of animals 

Purit y [%] 

Amount applied 

Exposure conditions 

Effects / Result 

IIA 5.2.5/07 

2009 (HAG) 

ASB2012- 11434 

Rabbit NZW 

2ǁ, 1 ǀ 

96.4 

0.1 mL (93.2 

mg) 

Irritant 

IIA 5.2.5/08 

2005 (HAG) ASB2012- 

11435 

Rabbit 

NZW 

3 ǁ 

97.23 

0.1 mL (60 mg) 

Irritant 

IIA 5.2.5/09 

Rabbit 

NZW 

1 ǁ 2 ǀ 

98.05 

100 mg 

Severely irritating 

2008 (HAG) ASB2012- 11436 

IIA 5.2.5/10 

, 1988 (MON) Z35395 

Rabbit 

NZW 

97.76 

Produced corneal opacity and 

conjunctival irritation with blistering, irritation persisted in 4/5 rabbits on day 21 

IIA 5.2.5/11 

1997 

(SYN) TOX2000-1986 

Rabbit 

NZW 

6 ǀ 

95.6 

100 mg 

Irritant 
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IIA 5.2.5/12 

2007 (SYN) ASB2012- 11437 

Rabbit 

NZW 

1 ǁ 2 ǀ 

96.1 

100 mg 

Slight conjunctival redness, 

conjunctival chemosis, reddening of the sclera and discharge were observed. Effects reversible and 

no 

longer evident 7 days after treatment. 

IIA 5.2.5/13 

2011 (SYN) ASB2012- 

11438 

Rabbit 

NZW 

1 ǁ 

96.3 

100 mg 

Corrosive. Due to strong ocular 

effects the test was stopped for humane reasons after 24 hours. 

NZW = New Zealand White 

Table B.6.2-25: Summary of eye irritation studies with glyphosate salts 

Reference (Data owner) 

Species Strain 

Number and /or sex 

of animal TOXs / 

Purity [%] 

Amount applied / 

Exposure conditions 

Results 

Studies from the 2001 evaluation 

Annex B- 5.2.6.2, 

Glyphosate Monograph 

1994 (MON / CHE) TOX9552340 

Rabbit NZW 

1 ǁ, 5 ǀ 

IPA 62% 

0.1 mL (pure) (pre-treatement with local anaesthetic) 

Iris, conjunctivae: redness & chemosis within 1 h; discharge after 1 h 

Slightly irritating 

Annex B- 

5.2.6.2, 

Glyphosate Monograph 

Rabbit NZW 

3 ǁ, 3 ǀ 

IPA 

62 

0.1 mL; ǁ: eyes 
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unrinsed; ǀ: eyes rinsed 

Conjunctival redness (24 h) Slightly irritating 

1989 (I.Pi.Ci.) TOX9551629 

Annex B- 

5.2.6.2, 

Glyphosate Monograph 

1987 (MON/CHE) TOX9552342 

Rabbit NZW 

6 

NH4- 

salt 90.8 

0.1 g 

conjunctivae: redness & 

chemosis (48h); discharge in all animals within 48 h mucous membrane appearing blistered in all 

animals after 1 h 

Slightly irritating 

NZW = New Zealand White 

Tier II summaries are only presented for studies not previously evaluated in the 2001 EU glyphosate 

evaluation. 

For details regarding studies reviewed during the 2001 EU evaluation please refer to the Monograph. 

Reference: IIA, 5.2.5/01 

Report: 2007, Glyphosate Technical (NUP 05068): Primary Eye Irritation Study In Rabbits 

Study No.: B02305 Data owner: Nufarm 

Date: 2007-03-06, unpublished ASB2012-11428 

Guidelines: OECD 405 (2002); Commission Directive 2004/73/EC B.5 (2004), 

JMAFF guideline 2-1-5 (2005) 

Deviations: None 

GLP: yes 

Acceptability: Please see comment by RMS 

Materials and methods 

Test material: 

Glyphosate technical 

Identification: 

NUP 05068 

Description: 

Solid 

Lot/Batch #: 

200609062 

Purity: 

95.1 % 

Stability of test compound: 

Stable under storage conditions (20 ± 5 °C), light protected; Expiry date: 2008-09-14 

Vehicle and/or positive control: 

None 

Test animals: 

Species: 

Rabbit 

Strain: 

New Zealand White, SPF 
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Source: 

Age: 

15 weeks (male); 12 and 15 weeks (females) 

Sex: 

One male and 2 females 

Weight at dosing: 

2.969 kg (male), 2.605 kg and 3.416 kg (females) 

Acclimation period: 

At least five days 

Diet/Food: 

Pelleted standard Provimi Kliba 3418 rabbit maintenance diet (Provimi Kliba AG, CH-Kaiseraugust), ad 

libitum 

Water: 

Tap water, ad libitum 

Housing: 

Individually in stainless steel cages with feed hoppers and drinking water bowls. Wood blooks and 

haysticks were provided for gnawing. 

Environmental conditions: 

Temperature: 17 - 23 °C 

Humidity: 30 - 70 % Air changes: 10 - 15/hour 12 hours light/dark cycle 

Study design and methods: 

In life dates: 2007-01-17 to 2007-02-26 

Animal assignment and treatment: 

The test was conducted using young adult New Zealand albino rabbits (1 male, 2 females). The test 

was performed in a sequential manner, first using one animal. Since no corrosive or severe eye 

effects were observed in the first animal the test was completed using the remaining two rabbits. An 

amount of 0.1 g of the solid test substance was applied into the conjunctival sac of the left eye of the 

rabbits. The lids were then gently held together for about one second. The treated eyes were not 

rinsed after instillation. The right eye remained untreated and served as the reference control. Eye 

reactions were assessed according to the scoring system listed in Commission Directive 2004/73/EC 

approximately 1, 24, 48 and 72 hours, as well as 7, 10 and 14 days after instillation. Scleral reddening 

and ocular discharge was also assessed. The animals were observed for mortality and clinical signs 

daily. Body weights were determined at beginning of acclimatisation, on the day of application and at 

termination. 

Results and discussion 

Mortality: No mortality occurred. 

Clinical observations: No clinical signs of systemic toxicity were observed during the study. Body 

weight: All rabbits showed the expected body weight gain. 

Necropsy: No necropsy was performed. 

Eye observations: Very slight to slight corneal opacity were observed in all rabbits from 1 hour after 

instillation up to 72 hours. No signs of iritis, corrosion or staining were observed in any animal 

throughout the study period. One hour after instillation slight to moderate conjunctival redness was 

observed in the treated eyes of all rabbits. By 24 hours the redness increased to marked in two 

animals and to moderate in one rabbit. After 48 hours the conjunctival redness decreased in all 

rabbits. Only slight redness was observed in the rabbits after 7 days. Moderate to marked chemosis 

of the conjunctivae was observed from 1 hour after instillation up to 24 hours. The swelling 

decreased with time. 72 hours after treatment slight swelling was still present in two animals. One 

hour after instillation two rabbits exhibited moderate ocular discharge. Moderate or marked 

discharge was observed in all animals at the 24-hour reading time point. This persisted at the 48-hour 
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reading as slight or moderate in all rabbits. After 72 hour slight discharge was still present in one 

rabbit. 

Reddening of the sclera was observed in all animals. However, one hour after instillation sclera of 

one animal was not assessable due to conjunctival swelling. In two animals moderate or marked 

reddening of the sclera was observed at this time point. After 24 hours all rabbits showed marked 

reddening of the sclera. This sign persisted in the rabbits as moderate or marked at the 48- and 72-

hour readings. In one animal slight reddening was still present after 7 days. All rabbits were free of 

ocular signs by day 10 after instillation. 

The group mean irritation scores (24 to 72 hours) were calculated to be 1.5 for corneal opacity, 0.0 

for iris lesions, and 2.2 conjunctival redness, and 1.7 for chemosis of the conjunctiva. 

The individual scores for each time point, individual mean and group mean scores (24 to 72 hours) 

are presented in Table B.6.2-26. 

Table B.6.2-26: Results of the eye irritation test 

Animal 

Scoring [h] 

Cornea 

Iris 

Conjunctiva 

Sclera 

Opacity 

Area 

Redness 

Chemosis 

Rabbit 1 (male) 

1 

1 

1 

0 

2 

3 

3 

24 

2 

2 

0 

3 

3 

3 

48 

2 

2 

0 

3 

2 

3 

72 

1 

1 

0 
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Day 10 

0 

0 
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0 
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0 

Day 14 

0 

0 

0 

0 

0 

0 

Mean (24, 48, 72 h) 

1.67 

--- 

0.0 

2.67 

2.0 

--- 

Rabbit 2 (female) 

1 

1 

1 

0 

1 

2 

2 

24 

2 

4 

0 

2 

3 

3 

48 

2 

4 
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2 
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--- 

0.0 

2.2 

1.7 

--- 

n.a. = not assessable due to swelling of the conjunctivae 

Conclusion by the Notifiers 

Based on the study results and on the and according to EU classification criteria the test substance 

glyphosate technical (NUP 05068) is to be classified as irritating to the eyes (Xi, R36). This 

corresponds to Category 2A according to the OECD Globally Harmonized System (GHS) classification 

criteria. 

Reference: IIA, 5.2.5/02 

Report: , 2009, Acute Eye Irritation/Corrosion Test Of Glyphosate TC In Rabbits 

Data owner: Helm AG Report No.: 24878 

Date: 2009-11-27, unpublished ASB2012-11429 

Guidelines: OECD 405 (2002); Commission Directive 2004/73/EC B.5 (2004), 

OPPTS 870.2400 (1998) 

Deviations: None 

GLP: yes 

Acceptability: Please see comment by RMS 

Materials and methods 

Test material: 

Identification: 

Glyphosate TC 

Description: 

White powder 

Lot/Batch #: 

2009051501 

Purity: 

96.4 % 

Stability of test compound: 

At room temperature in the dark stable until May 15, 2011. 

Vehicle and/or positive control: 

None 

Test animals: 

Species: 

Rabbit 

Strain: 

Himalayan 

Source: 

Age: 

Approx. 6.5 - 7.5 months 

Sex: 

Males 

Weight at dosing: 

2.5 - 2.8 kg 

Acclimation period: 

At least 20 days. 
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Diet/Food: 

ssniff K-H V2333 (ssniff Spezialdiäten GmbH, Soest, Germany), ad libitum before and after the 

exposure period 

Water: 

Tap water, ad libitum before and after the exposure period 

Housing: 

Individual housing 

Environmental conditions: 

Temperature: 20 ± 3 °C 

Humidity: 30 - 70 % Air changes: no data 12 hours light/dark cycle 

Study design and methods 

In life dates: 2009-10-15 to 2009-10-29 

Animal assignment and treatment: 

The test was conducted using three young male adult Himalayan albino rabbits. The test was 

performed in a sequential manner, first using one animal. Since no corrosive or severe eye effects 

were observed in the first animal the test was completed using the remaining two rabbits. An 

amount of 0.1 g of the solid test substance was applied into the conjunctival sac of the right eye of 

the rabbits. The lids were then gently held together for about one second. 1 hour after instillation the 

eyes were rinsed with 20 mL NaCl solution. The left eye remained untreated and served as the 

reference control. Eye reactions were assessed according to the scoring system listed in Commission 

Directive 2004/73/EC approximately 1, 24, 48 and 72 hours, as well as 4, 5, 6, 7 and 8 days after 

instillation. The animals were observed for mortality and clinical signs daily. Body weights were 

determined at beginning of the study and at termination. 

Results and discussion 

Mortality: No mortality occurred. 

Clinical observations: No clinical signs of systemic toxicity were observed during the study. Body 

weight: There were no effects on body weight noted. 

Necropsy: No necropsy was performed. 

Eye observations: Corneal opacity (grade 1) was observed in all animals 24 to 72 hours, in animal no. 

2 until 4 days and in animal no. 1 until 7 days after instillation. The fluorescein test performed 24 

hours after instillation demonstrated corneal staining in all animals. The fluorescein test performed 7 

days after instillation demonstrated corneal staining only in animal no. 1. 

Irritation of the iris (grade 1) was observed in all animals 24 hours, in animal no. 2 until 48 hours and 

in animal no. 1 until 72 hours after instillation. 

Conjunctival redness (grade 1) was observed in all animals 60 minutes to 72 hours, in animal no. 1 

until 4 days and in animal no. 2 until 5 days after instillation. 

Chemosis (grade 1) was observed in all animals 60 minutes, in animal no. 2 until 24 hours and in 

animal no. 1 until 48 hours after instillation. 

In addition, secretion was observed in all animals 60 minutes after instillation. There were no 

systemic intolerance reactions. All rabbits were free of ocular signs by Day 8 after instillation. The 

group mean irritation scores (24 to 72 hours) were calculated to be 1.0 for corneal opacity, 0.7 for iris 

lesions, and 1.0 conjunctival redness and 0.3 for chemosis of the conjunctiva. 

The individual scores for each time point, individual mean and group mean scores (24 to 72 hours) 

are presented in Table B.6.2-27. 

Table B.6.2-27: Results of the eye irritation test 

Animal 

Scoring [h] 

Cornea 

Iris 
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Based on the scores for cornea, iris and conjunctiva and according to the EU and OECD Globally 

Harmonized System (GHS) classification criteria, glyphosate TC is not to be classified for eye irritation. 

Reference: 

IIA, 5.2.5/03 

Report: 

1995, HR-001: Primary Eye irritation study in rabbits. 

. 

Report No.: IET 95-0034 

Data owner: Arysta LifeScience Date: 1995-06-29, unpublished 

ASB2012-11430 

Guidelines: 

U.S. EPA FIFRA Guideline Subdivision F 

MAFF 59 NohSan No. 4200 (1985) 

Deviations: 

None 

GLP: 

yes 

Acceptability: 

Please see comment by RMS 

Materials and methods 

Test material: 

Glyphosate technical 

Identification: 

HR-001 

Description: 

White crystal 

Lot/Batch #: 

T-941209 

Purity: 

97.56 % 

Stability of test compound: 

Not mentioned in the report 

Vehicle and/or positive control: 

None 

Test animals: 

Species: 

Rabbit 

Strain: 

New Zealand White, Kbl:NZW 

Source: 

. 

Age: 

11 weeks 

Sex: 

females 

Weight at dosing: 

2.378 kg (Group A), 2.357 kg (Group B) and 2.426 kg (Group C) 

Acclimation period: 

Eleven days 
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Diet/Food: 

Pellet Diet GC4 (Oriental Yeast Co., Ltd.) 

Water: 

Water filtrated and sterilized, ad libitum 

Housing: 

Individually in stainless steel cages. 

Environmental conditions: 

Temperature: 24 °C 

Humidity: 52.8 ς 57.9 % Air changes: 15/hour 

12 hours light/dark cycle 

Study design and methods: 

In life dates: 1995-04-28 ς 1995-05-30 

Animal assignment and treatment: 

12 female specific pathogen free New Zealand rabbits were given a single ocular instillation of 0.1 g 

of technical glyphosate. The dose was instilled in the conjunctival sac of left eye of each animal after 

gently pulling the lower lid away from the eyeball. The lids were then gently held together for about 

one second in order to prevent loss of test substance. The left eyes of animals in the eye treated 

groups were irrigating with water at 30 seconds (3 animals) or 2 minutes (3 animals) after 

application. The right eye remained untreated. All animals were observed for primary eye irritation 1, 

24, 48 and 72 hours, 4, 7, 10, 13, 16, 19 and 21 days after instillation. The cornea, iris and conjunctive 

were examined with a hand slit-lamp during a subsequent 21-day observation period. Body weights 

were measured prior to application, and after the final observation. 

Results and discussion 

Mortality: No mortality occurred. 

Clinical observations: No clinical signs of systemic toxicity were observed during the study. Body 

weight: All rabbits showed the expected body weight gain. 

Necropsy: No necropsy was performed. 

Eye observations: Results of the no eye irrigating group are summarised in the Table B.6.2-28. 

Without eye irrigation 

Irritation of cornea 

At 1 hour after application, all animals showed score 2, the easily discernible translucent aera, details 

of iris slightly obscured. At 24 hours after application, one animal showed score 3, nacreous area, no 

details of iris visible, size of pupil barely discernible. These opacities remained until Day 21 in three 

animals. 

Irritation of iris 

At 1 hour after application, all animals showed score 1, the congestion and/or markedly deepened 

rugae of iris. The irritation disappeared by Day 10. 

Irritation of conjunctivae 

At 1 hour after application, all groups showed redness score 1, the definite hyperemia of some blood 

vessels. At 24 or 48 hours after application, score 2 redness of conjunctivae in all animals. These 

conjunctival irritations gradually began to decrease thereafter, and disappeared by Day 16. 

At 1 hour after application, 4 animals showed chemosis score 2, the obvious swelling with partial 

eversion of lids. In addition, 2 animals showed score 3, the swelling with lids about half closed. The 

chemosis disappeared by Day 7. 

With eye irrigation (30 seconds or 2 minutes after application) 

The irridial and conjunctival irritations observed in irrigation group were almost the same as those in 

non-irrigating group, while the corneal irritation was slighter. 

Animals in the irrigating groups showed reduced eye irritations and faster recovery as compared with 

animals of the non-irrigating group. Each of irrigation at 30 seconds or 2 minutes after application 
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was effective for reduction of irritation and for recovery. 

Table B.6.2-28: Results of the eye irritation without eye irrigation after application* 

Animal 

Scoring [h] 

Cornea 

Iris 

Conjunctiva 

Opacity 

Area 

Redness 

Chemosis 

Discharge 

Rabbit 1 (female) 

1 

2 

4 

1 

1 

2 

3 

24 

2 

4 

1 

2 

2 

3 

48 

2 

4 

1 

2 

2 

3 

72 

2 

4 

1 

2 

2 

1 

Day 4 

1 

3 

1 

2 

1 

0 

Day 7 
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1 

2 

0 

1 

0 

0 

Day 10 

1 

1 

0 

1 

0 

0 

Day 13 

1 

1 

0 

1 

0 

0 

Day 16 

1 

1 

0 

0 

0 

0 

Day 19 

1 

1 

0 

0 

0 

0 

Day 21 

1 

1 

0 

0 

0 

0 

Mean (24, 48, 72 h) 

2.0 

--- 

1.0 

2.0 

2.0 

--- 

file:///C:/Users/Stefan%20Weber/Google%20Drive/GLYPHOSAT/DOK5_AII_Doc%20M%20TIER%20II_Section%203_Sanitized_Nov2013.txt.DOK1_Final%20Addendum%20to%20the%20RAR_Vol%203_B6_Toxicology%20and%20Metabolism.txt.html%23375
file:///C:/Users/Stefan%20Weber/Google%20Drive/GLYPHOSAT/DOK5_AII_Doc%20M%20TIER%20II_Section%203_Sanitized_Nov2013.txt.DOK1_Final%20Addendum%20to%20the%20RAR_Vol%203_B6_Toxicology%20and%20Metabolism.txt.html%23375
file:///C:/Users/Stefan%20Weber/Google%20Drive/GLYPHOSAT/DOK5_AII_Doc%20M%20TIER%20II_Section%203_Sanitized_Nov2013.txt.DOK1_Final%20Addendum%20to%20the%20RAR_Vol%203_B6_Toxicology%20and%20Metabolism.txt.html%23375
file:///C:/Users/Stefan%20Weber/Google%20Drive/GLYPHOSAT/DOK5_AII_Doc%20M%20TIER%20II_Section%203_Sanitized_Nov2013.txt.DOK1_Final%20Addendum%20to%20the%20RAR_Vol%203_B6_Toxicology%20and%20Metabolism.txt.html%23375
file:///C:/Users/Stefan%20Weber/Google%20Drive/GLYPHOSAT/DOK5_AII_Doc%20M%20TIER%20II_Section%203_Sanitized_Nov2013.txt.DOK1_Final%20Addendum%20to%20the%20RAR_Vol%203_B6_Toxicology%20and%20Metabolism.txt.html%23375
file:///C:/Users/Stefan%20Weber/Google%20Drive/GLYPHOSAT/DOK5_AII_Doc%20M%20TIER%20II_Section%203_Sanitized_Nov2013.txt.DOK1_Final%20Addendum%20to%20the%20RAR_Vol%203_B6_Toxicology%20and%20Metabolism.txt.html%23375


Animal 

Scoring [h] 

Cornea 

Iris 

Conjunctiva 

Opacity 

Area 

Redness 

Chemosis 

Discharge 

Rabbit 2 (female) 

1 

2 

4 

1 

1 

2 

3 

24 

3 

4 

1 

2 

2 

3 

48 

3 

4 

1 

2 

2 

3 

72 

2 

3 

1 

2 

1 

1 

Day 4 

2 

2 

1 

2 

1 

0 

Day 7 

1 

2 
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0 

1 

0 

0 

Day 10 

1 
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0 

1 

0 

0 

Day 13 

1 

2 

0 

1 

0 

0 

Day 16 

1 

2 

0 

0 

0 

0 

Day 19 

1 

2 

0 

0 

0 

0 

Day 21 

1 

2 

0 

0 

0 

0 

Mean (24, 48, 72 h) 

2.67 

--- 

1.0 

2.0 

1.67 

--- 

Rabbit 3 (female) 

1 

2 
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4 

1 

1 

3 

3 

24 
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4 
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2 

3 

3 

48 

2 
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1 
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3 

72 

2 

4 

1 

2 

2 
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Day 4 

2 

3 

1 

2 

1 
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1 

2 

1 

1 

0 

0 

Day 10 

1 

2 

0 

1 

0 

0 

Day 13 

1 



2 

0 

1 

0 

0 

Day 16 

1 

2 

0 

0 

0 

0 

Day 19 
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1 

0 

0 

0 

0 

Day 21 

1 

1 

0 

0 

0 

0 

Mean (24, 48, 72 h) 

2.0 

--- 

1.0 

2.0 

2.33 

--- 

Rabbit 4 (female) 

1 

2 

4 

1 

1 

3 

3 

24 

2 

4 

1 

2 

3 

3 

48 
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Table B.6.2-29: Results of the eye irritation with eye irrigation (30 seconds after application)* 
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* - according to the report 

Conclusion by the Notifiers 

Based on the study results and on the and according to EU classification criteria the test substance 

glyphosate technical (HR-001) is to be classified as irritating to the eyes (Xi, R36). This corresponds to 

Category 2 according to the OECD Globally Harmonized System (GHS) classification criteria. 

Reference: IIA, 5.2.5/04 

Report: 2009, Expert Statement Glyphosate technical: Primary eye irritation study in rat 

Data owner: 

Excel 

Report No.: C22897 

Date: 2009-01-23, not published ASB2012-11431 

Guidelines: OECD 405 (2002) 

Council Regulation (EC) No 440/2008 (2008) 

Deviations None 
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GLP: yes 

Acceptability: Please see comment by RMS 

Executive Summary 

A pH measurement was performed with the test item in a 1% (w/w) solution in purified water before 

the study initiation. The pH of the test item was found to be 1.93. 

According to the OECD Guidelines 405 and Council Regulation (EC) No 440/2008 B.5: Physicochemical 

properties and chemical reactivity ς Substances exhibiting pH extremes such as Җ 2,0 may have 

strong local effects. If extreme pH is the basis for identifying a substance as corrosive or irritant to 

the eye, then its acid reserve (buffering capacity) may also be taken into consideration. 

It is assumed that the test substance item has corrosive properties; therefore, no eye irritation study 

in rabbits with Glyphosate Technical was performed. 

According to EU and OECD Globally Harmonized System (GHS) classification criteria the test 

substance glyphosate technical is classified for eye irritation: 

- Xi R41 (Risk of serious damage to eyes); 

- Category 1, H318 (Causes serious eye damage). 

Conclusion by the Notifiers 

The eye irritation of the test material (glyphosate technical) was concluded to be positive. Based on 

the EU and the OECD Globally Harmonized System (GHS) classification criteria, glyphosate technical is 

classified for eye irritation: Category 1, H318 (Causes serious eye damage). 

Reference: IIA, 5.2.5/05 

Report: 2009, Acute Eye Irritation/Corrosion Test of Glyphosate TC in Rabbits 

Data owner: Helm AG Report No.: LPT 23914 

Date: 2009-04-30, unpublished ASB2012-11432 

Guidelines: OECD 405 (2002) 

US EPA OPPTS 870.2400. 

Deviations: 

Personnel change of the head of the Quality Assurance Unit: until January 31, 2009: Dipl. Biol. S. 

Steuer 

as of February 1, 2009: Dr. med. vet. habil. K. R. Sultan. This minor deviation did not have any effect 

on the validity and integrity of the scientific results obtained in this study. 

GLP 

yes 

Acceptability: 

Please see comment by RMS 

Materials and methods 

Test material: 

Glyphosate 

Identification: 

Glyphosate TC 

Description: 

White powder 

Lot/Batch #: 

20080801 

Purity: 

98.8 % 

Stability of test compound: 

No data given in the report. 

Vehicle and/or positive control: 

No vehicle used 

file:///C:/Users/Stefan%20Weber/Google%20Drive/GLYPHOSAT/DOK5_AII_Doc%20M%20TIER%20II_Section%203_Sanitized_Nov2013.txt.DOK1_Final%20Addendum%20to%20the%20RAR_Vol%203_B6_Toxicology%20and%20Metabolism.txt.html%2313555
file:///C:/Users/Stefan%20Weber/Google%20Drive/GLYPHOSAT/DOK5_AII_Doc%20M%20TIER%20II_Section%203_Sanitized_Nov2013.txt.DOK1_Final%20Addendum%20to%20the%20RAR_Vol%203_B6_Toxicology%20and%20Metabolism.txt.html%2313555
file:///C:/Users/Stefan%20Weber/Google%20Drive/GLYPHOSAT/DOK5_AII_Doc%20M%20TIER%20II_Section%203_Sanitized_Nov2013.txt.DOK1_Final%20Addendum%20to%20the%20RAR_Vol%203_B6_Toxicology%20and%20Metabolism.txt.html%2312547
file:///C:/Users/Stefan%20Weber/Google%20Drive/GLYPHOSAT/DOK5_AII_Doc%20M%20TIER%20II_Section%203_Sanitized_Nov2013.txt.DOK1_Final%20Addendum%20to%20the%20RAR_Vol%203_B6_Toxicology%20and%20Metabolism.txt.html%2312547
file:///C:/Users/Stefan%20Weber/Google%20Drive/GLYPHOSAT/DOK5_AII_Doc%20M%20TIER%20II_Section%203_Sanitized_Nov2013.txt.DOK1_Final%20Addendum%20to%20the%20RAR_Vol%203_B6_Toxicology%20and%20Metabolism.txt.html%238792
file:///C:/Users/Stefan%20Weber/Google%20Drive/GLYPHOSAT/DOK5_AII_Doc%20M%20TIER%20II_Section%203_Sanitized_Nov2013.txt.DOK1_Final%20Addendum%20to%20the%20RAR_Vol%203_B6_Toxicology%20and%20Metabolism.txt.html%238792
file:///C:/Users/Stefan%20Weber/Google%20Drive/GLYPHOSAT/DOK5_AII_Doc%20M%20TIER%20II_Section%203_Sanitized_Nov2013.txt.DOK1_Final%20Addendum%20to%20the%20RAR_Vol%203_B6_Toxicology%20and%20Metabolism.txt.html%238790
file:///C:/Users/Stefan%20Weber/Google%20Drive/GLYPHOSAT/DOK5_AII_Doc%20M%20TIER%20II_Section%203_Sanitized_Nov2013.txt.DOK1_Final%20Addendum%20to%20the%20RAR_Vol%203_B6_Toxicology%20and%20Metabolism.txt.html%238790
file:///C:/Users/Stefan%20Weber/Google%20Drive/GLYPHOSAT/DOK5_AII_Doc%20M%20TIER%20II_Section%203_Sanitized_Nov2013.txt.DOK1_Final%20Addendum%20to%20the%20RAR_Vol%203_B6_Toxicology%20and%20Metabolism.txt.html%234409
file:///C:/Users/Stefan%20Weber/Google%20Drive/GLYPHOSAT/DOK5_AII_Doc%20M%20TIER%20II_Section%203_Sanitized_Nov2013.txt.DOK1_Final%20Addendum%20to%20the%20RAR_Vol%203_B6_Toxicology%20and%20Metabolism.txt.html%234409
file:///C:/Users/Stefan%20Weber/Google%20Drive/GLYPHOSAT/DOK5_AII_Doc%20M%20TIER%20II_Section%203_Sanitized_Nov2013.txt.DOK1_Final%20Addendum%20to%20the%20RAR_Vol%203_B6_Toxicology%20and%20Metabolism.txt.html%23509
file:///C:/Users/Stefan%20Weber/Google%20Drive/GLYPHOSAT/DOK5_AII_Doc%20M%20TIER%20II_Section%203_Sanitized_Nov2013.txt.DOK1_Final%20Addendum%20to%20the%20RAR_Vol%203_B6_Toxicology%20and%20Metabolism.txt.html%23509
file:///C:/Users/Stefan%20Weber/Google%20Drive/GLYPHOSAT/DOK5_AII_Doc%20M%20TIER%20II_Section%203_Sanitized_Nov2013.txt.DOK1_Final%20Addendum%20to%20the%20RAR_Vol%203_B6_Toxicology%20and%20Metabolism.txt.html%233122
file:///C:/Users/Stefan%20Weber/Google%20Drive/GLYPHOSAT/DOK5_AII_Doc%20M%20TIER%20II_Section%203_Sanitized_Nov2013.txt.DOK1_Final%20Addendum%20to%20the%20RAR_Vol%203_B6_Toxicology%20and%20Metabolism.txt.html%2310517
file:///C:/Users/Stefan%20Weber/Google%20Drive/GLYPHOSAT/DOK5_AII_Doc%20M%20TIER%20II_Section%203_Sanitized_Nov2013.txt.DOK1_Final%20Addendum%20to%20the%20RAR_Vol%203_B6_Toxicology%20and%20Metabolism.txt.html%23849
file:///C:/Users/Stefan%20Weber/Google%20Drive/GLYPHOSAT/DOK5_AII_Doc%20M%20TIER%20II_Section%203_Sanitized_Nov2013.txt.DOK1_Final%20Addendum%20to%20the%20RAR_Vol%203_B6_Toxicology%20and%20Metabolism.txt.html%23849
file:///C:/Users/Stefan%20Weber/Google%20Drive/GLYPHOSAT/DOK5_AII_Doc%20M%20TIER%20II_Section%203_Sanitized_Nov2013.txt.DOK1_Final%20Addendum%20to%20the%20RAR_Vol%203_B6_Toxicology%20and%20Metabolism.txt.html%23849
file:///C:/Users/Stefan%20Weber/Google%20Drive/GLYPHOSAT/DOK5_AII_Doc%20M%20TIER%20II_Section%203_Sanitized_Nov2013.txt.DOK1_Final%20Addendum%20to%20the%20RAR_Vol%203_B6_Toxicology%20and%20Metabolism.txt.html%23849
file:///C:/Users/Stefan%20Weber/Google%20Drive/GLYPHOSAT/DOK5_AII_Doc%20M%20TIER%20II_Section%203_Sanitized_Nov2013.txt.DOK1_Final%20Addendum%20to%20the%20RAR_Vol%203_B6_Toxicology%20and%20Metabolism.txt.html%23849
file:///C:/Users/Stefan%20Weber/Google%20Drive/GLYPHOSAT/DOK5_AII_Doc%20M%20TIER%20II_Section%203_Sanitized_Nov2013.txt.DOK1_Final%20Addendum%20to%20the%20RAR_Vol%203_B6_Toxicology%20and%20Metabolism.txt.html%23849
file:///C:/Users/Stefan%20Weber/Google%20Drive/GLYPHOSAT/DOK5_AII_Doc%20M%20TIER%20II_Section%203_Sanitized_Nov2013.txt.DOK1_Final%20Addendum%20to%20the%20RAR_Vol%203_B6_Toxicology%20and%20Metabolism.txt.html%23849
file:///C:/Users/Stefan%20Weber/Google%20Drive/GLYPHOSAT/DOK5_AII_Doc%20M%20TIER%20II_Section%203_Sanitized_Nov2013.txt.DOK1_Final%20Addendum%20to%20the%20RAR_Vol%203_B6_Toxicology%20and%20Metabolism.txt.html%23849
file:///C:/Users/Stefan%20Weber/Google%20Drive/GLYPHOSAT/DOK5_AII_Doc%20M%20TIER%20II_Section%203_Sanitized_Nov2013.txt.DOK1_Final%20Addendum%20to%20the%20RAR_Vol%203_B6_Toxicology%20and%20Metabolism.txt.html%23849
file:///C:/Users/Stefan%20Weber/Google%20Drive/GLYPHOSAT/DOK5_AII_Doc%20M%20TIER%20II_Section%203_Sanitized_Nov2013.txt.DOK1_Final%20Addendum%20to%20the%20RAR_Vol%203_B6_Toxicology%20and%20Metabolism.txt.html%2310623
file:///C:/Users/Stefan%20Weber/Google%20Drive/GLYPHOSAT/DOK5_AII_Doc%20M%20TIER%20II_Section%203_Sanitized_Nov2013.txt.DOK1_Final%20Addendum%20to%20the%20RAR_Vol%203_B6_Toxicology%20and%20Metabolism.txt.html%2319043
file:///C:/Users/Stefan%20Weber/Google%20Drive/GLYPHOSAT/DOK5_AII_Doc%20M%20TIER%20II_Section%203_Sanitized_Nov2013.txt.DOK1_Final%20Addendum%20to%20the%20RAR_Vol%203_B6_Toxicology%20and%20Metabolism.txt.html%234408
file:///C:/Users/Stefan%20Weber/Google%20Drive/GLYPHOSAT/DOK5_AII_Doc%20M%20TIER%20II_Section%203_Sanitized_Nov2013.txt.DOK1_Final%20Addendum%20to%20the%20RAR_Vol%203_B6_Toxicology%20and%20Metabolism.txt.html%234408
file:///C:/Users/Stefan%20Weber/Google%20Drive/GLYPHOSAT/DOK5_AII_Doc%20M%20TIER%20II_Section%203_Sanitized_Nov2013.txt.DOK1_Final%20Addendum%20to%20the%20RAR_Vol%203_B6_Toxicology%20and%20Metabolism.txt.html%234407
file:///C:/Users/Stefan%20Weber/Google%20Drive/GLYPHOSAT/DOK5_AII_Doc%20M%20TIER%20II_Section%203_Sanitized_Nov2013.txt.DOK1_Final%20Addendum%20to%20the%20RAR_Vol%203_B6_Toxicology%20and%20Metabolism.txt.html%2313036
file:///C:/Users/Stefan%20Weber/Google%20Drive/GLYPHOSAT/DOK5_AII_Doc%20M%20TIER%20II_Section%203_Sanitized_Nov2013.txt.DOK1_Final%20Addendum%20to%20the%20RAR_Vol%203_B6_Toxicology%20and%20Metabolism.txt.html%2313036
file:///C:/Users/Stefan%20Weber/Google%20Drive/GLYPHOSAT/DOK5_AII_Doc%20M%20TIER%20II_Section%203_Sanitized_Nov2013.txt.DOK1_Final%20Addendum%20to%20the%20RAR_Vol%203_B6_Toxicology%20and%20Metabolism.txt.html%2318336
file:///C:/Users/Stefan%20Weber/Google%20Drive/GLYPHOSAT/DOK5_AII_Doc%20M%20TIER%20II_Section%203_Sanitized_Nov2013.txt.DOK1_Final%20Addendum%20to%20the%20RAR_Vol%203_B6_Toxicology%20and%20Metabolism.txt.html%2313566
file:///C:/Users/Stefan%20Weber/Google%20Drive/GLYPHOSAT/DOK5_AII_Doc%20M%20TIER%20II_Section%203_Sanitized_Nov2013.txt.DOK1_Final%20Addendum%20to%20the%20RAR_Vol%203_B6_Toxicology%20and%20Metabolism.txt.html%2313566
file:///C:/Users/Stefan%20Weber/Google%20Drive/GLYPHOSAT/DOK5_AII_Doc%20M%20TIER%20II_Section%203_Sanitized_Nov2013.txt.DOK1_Final%20Addendum%20to%20the%20RAR_Vol%203_B6_Toxicology%20and%20Metabolism.txt.html%234776
file:///C:/Users/Stefan%20Weber/Google%20Drive/GLYPHOSAT/DOK5_AII_Doc%20M%20TIER%20II_Section%203_Sanitized_Nov2013.txt.DOK1_Final%20Addendum%20to%20the%20RAR_Vol%203_B6_Toxicology%20and%20Metabolism.txt.html%233380
file:///C:/Users/Stefan%20Weber/Google%20Drive/GLYPHOSAT/DOK5_AII_Doc%20M%20TIER%20II_Section%203_Sanitized_Nov2013.txt.DOK1_Final%20Addendum%20to%20the%20RAR_Vol%203_B6_Toxicology%20and%20Metabolism.txt.html%233380
file:///C:/Users/Stefan%20Weber/Google%20Drive/GLYPHOSAT/DOK5_AII_Doc%20M%20TIER%20II_Section%203_Sanitized_Nov2013.txt.DOK1_Final%20Addendum%20to%20the%20RAR_Vol%203_B6_Toxicology%20and%20Metabolism.txt.html%233379
file:///C:/Users/Stefan%20Weber/Google%20Drive/GLYPHOSAT/DOK5_AII_Doc%20M%20TIER%20II_Section%203_Sanitized_Nov2013.txt.DOK1_Final%20Addendum%20to%20the%20RAR_Vol%203_B6_Toxicology%20and%20Metabolism.txt.html%233379
file:///C:/Users/Stefan%20Weber/Google%20Drive/GLYPHOSAT/DOK5_AII_Doc%20M%20TIER%20II_Section%203_Sanitized_Nov2013.txt.DOK1_Final%20Addendum%20to%20the%20RAR_Vol%203_B6_Toxicology%20and%20Metabolism.txt.html%2314628
file:///C:/Users/Stefan%20Weber/Google%20Drive/GLYPHOSAT/DOK5_AII_Doc%20M%20TIER%20II_Section%203_Sanitized_Nov2013.txt.DOK1_Final%20Addendum%20to%20the%20RAR_Vol%203_B6_Toxicology%20and%20Metabolism.txt.html%234496
file:///C:/Users/Stefan%20Weber/Google%20Drive/GLYPHOSAT/DOK5_AII_Doc%20M%20TIER%20II_Section%203_Sanitized_Nov2013.txt.DOK1_Final%20Addendum%20to%20the%20RAR_Vol%203_B6_Toxicology%20and%20Metabolism.txt.html%234496
file:///C:/Users/Stefan%20Weber/Google%20Drive/GLYPHOSAT/DOK5_AII_Doc%20M%20TIER%20II_Section%203_Sanitized_Nov2013.txt.DOK1_Final%20Addendum%20to%20the%20RAR_Vol%203_B6_Toxicology%20and%20Metabolism.txt.html%234496
file:///C:/Users/Stefan%20Weber/Google%20Drive/GLYPHOSAT/DOK5_AII_Doc%20M%20TIER%20II_Section%203_Sanitized_Nov2013.txt.DOK1_Final%20Addendum%20to%20the%20RAR_Vol%203_B6_Toxicology%20and%20Metabolism.txt.html%234496
file:///C:/Users/Stefan%20Weber/Google%20Drive/GLYPHOSAT/DOK5_AII_Doc%20M%20TIER%20II_Section%203_Sanitized_Nov2013.txt.DOK1_Final%20Addendum%20to%20the%20RAR_Vol%203_B6_Toxicology%20and%20Metabolism.txt.html%238618
file:///C:/Users/Stefan%20Weber/Google%20Drive/GLYPHOSAT/DOK5_AII_Doc%20M%20TIER%20II_Section%203_Sanitized_Nov2013.txt.DOK1_Final%20Addendum%20to%20the%20RAR_Vol%203_B6_Toxicology%20and%20Metabolism.txt.html%238618
file:///C:/Users/Stefan%20Weber/Google%20Drive/GLYPHOSAT/DOK5_AII_Doc%20M%20TIER%20II_Section%203_Sanitized_Nov2013.txt.DOK1_Final%20Addendum%20to%20the%20RAR_Vol%203_B6_Toxicology%20and%20Metabolism.txt.html%238618
file:///C:/Users/Stefan%20Weber/Google%20Drive/GLYPHOSAT/DOK5_AII_Doc%20M%20TIER%20II_Section%203_Sanitized_Nov2013.txt.DOK1_Final%20Addendum%20to%20the%20RAR_Vol%203_B6_Toxicology%20and%20Metabolism.txt.html%238618
file:///C:/Users/Stefan%20Weber/Google%20Drive/GLYPHOSAT/DOK5_AII_Doc%20M%20TIER%20II_Section%203_Sanitized_Nov2013.txt.DOK1_Final%20Addendum%20to%20the%20RAR_Vol%203_B6_Toxicology%20and%20Metabolism.txt.html%235065
file:///C:/Users/Stefan%20Weber/Google%20Drive/GLYPHOSAT/DOK5_AII_Doc%20M%20TIER%20II_Section%203_Sanitized_Nov2013.txt.DOK1_Final%20Addendum%20to%20the%20RAR_Vol%203_B6_Toxicology%20and%20Metabolism.txt.html%235065
file:///C:/Users/Stefan%20Weber/Google%20Drive/GLYPHOSAT/DOK5_AII_Doc%20M%20TIER%20II_Section%203_Sanitized_Nov2013.txt.DOK1_Final%20Addendum%20to%20the%20RAR_Vol%203_B6_Toxicology%20and%20Metabolism.txt.html%2310621
file:///C:/Users/Stefan%20Weber/Google%20Drive/GLYPHOSAT/DOK5_AII_Doc%20M%20TIER%20II_Section%203_Sanitized_Nov2013.txt.DOK1_Final%20Addendum%20to%20the%20RAR_Vol%203_B6_Toxicology%20and%20Metabolism.txt.html%2310621
file:///C:/Users/Stefan%20Weber/Google%20Drive/GLYPHOSAT/DOK5_AII_Doc%20M%20TIER%20II_Section%203_Sanitized_Nov2013.txt.DOK1_Final%20Addendum%20to%20the%20RAR_Vol%203_B6_Toxicology%20and%20Metabolism.txt.html%236817
file:///C:/Users/Stefan%20Weber/Google%20Drive/GLYPHOSAT/DOK5_AII_Doc%20M%20TIER%20II_Section%203_Sanitized_Nov2013.txt.DOK1_Final%20Addendum%20to%20the%20RAR_Vol%203_B6_Toxicology%20and%20Metabolism.txt.html%236817
file:///C:/Users/Stefan%20Weber/Google%20Drive/GLYPHOSAT/DOK5_AII_Doc%20M%20TIER%20II_Section%203_Sanitized_Nov2013.txt.DOK1_Final%20Addendum%20to%20the%20RAR_Vol%203_B6_Toxicology%20and%20Metabolism.txt.html%2317308
file:///C:/Users/Stefan%20Weber/Google%20Drive/GLYPHOSAT/DOK5_AII_Doc%20M%20TIER%20II_Section%203_Sanitized_Nov2013.txt.DOK1_Final%20Addendum%20to%20the%20RAR_Vol%203_B6_Toxicology%20and%20Metabolism.txt.html%2317308
file:///C:/Users/Stefan%20Weber/Google%20Drive/GLYPHOSAT/DOK5_AII_Doc%20M%20TIER%20II_Section%203_Sanitized_Nov2013.txt.DOK1_Final%20Addendum%20to%20the%20RAR_Vol%203_B6_Toxicology%20and%20Metabolism.txt.html%2311506


Test animals: 

Species: 

Rabbit 

Strain: 

Himalayan 

Source: 

Age: 

Approx. 4 - 32.5 months 

Sex: 

Male 

Weight at dosing: 

Animal no. l : 4.0 kg Animal no. 2: 3.9 kg 

Animal no. 3: 4.1 kg 

Acclimation period: 

At least 20 adaptation days 

Diet/Food: 

Commercial diet, ssniffB K-H V2333 (ssniff Spezialdiäten GmbH) served as food. The food was 

available ad libitum before and after the exposure period. 

Water: 

Tap water, ad libitum 

Housing: 

The animals were kept singly in cages measuring 380 mm x 425 mm x 600 mm (manufacturer: Dipl. 

Ing. W. EHRET GmbH, 

16352 Schönwalde, Germany). 

Environmental conditions: 

Temperature: 20 ± 3 °C 

Humidity: 30 - 70 % 12-hour light/dark cycle 

Study design and methods 

In life dates: 2009-02-02 to 2009-02-15 

Animal assignment and treatment: 

100 mg of the test item was administered into one eye each of three animals. The test item was 

placed into the conjunctival sac of the right eye of each animal after gently pulling the lower lid away 

from the eyeball. The lids were then gently held together for about one second in order to prevent 

loss of the material. The left eye, which remained untreated, served as a control.The test was 

performed initially using one animal. As no corrosive or severe irritant effects were observed in this 

animal, 2 further animals were employed 24 hours after start of the initial test. 

1 hour after instillation the eyes were rinsed with 20 mL NaCl solution. The eyes were examined 

ophthalmoscopically with a slit lamp prior to the administration and l , 24, 48, 72 hours and 4 days 

after the administration. The eye reactions were observed and registered. 24 hours after 

administration, fluorescein was applied to the eyes before being examined to aid evaluation of the 

cornea for possible lesions. 

Results and discussion 

Mortality: There were no mortalities during the study. 

Clinical observations: A single instillation of 100 mg glyphosate TC per animal into the conjunctival 

sac of the right eye of three rabbits caused the following changes: 

Corneal opacity (grade 1) was observed in animal no. one 24 t o 72 hours and in animal no. three 24 

and 48 hours after instillation. 

The fluorescein test performed 24 hours after instillation revealed cornea1 staining in animal no. 1 

and 3 (up to 1/4 of the surface). 
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Conjunctival redness (grade 1 ) was observed in all animals 60 minutes to 48 hours, in animal no. 1 

until 72 hours after instillation. 

Chemosis (grade 1 ) was observed in animal no. one 24 and 48 hours after instillation. In addition, 

secretion was observed in all animals 60 minutes after instillation. 

The irises were not affected by instillation of the test item. There were no systemic intolerance 

reactions. 

Conclusion by the Notifiers 

According to the EC-Commission directive 67/548/EEC and its subsequent amendments on the 

approximation of the laws, regulations and administrative provision relating to the classification, 

packaging and labelling of dangerous substances and the results obtained under the present test 

conditions Glyphosate TC was non ς irritating to eyes, hence, no labelling is required. 

Reference: 

IIA, 5.2.5/06 

Report: 

2010, Acute Eye Irritation/Corrosion Test of Glyphosate TC in Rabbits 

Data owner: Helm AG Report No.: LPT 24606 

Date: 2010-01-06, unpublished ASB2012-11433 

Guidelines: 

OECD 405 (2002) 

US EPA OPPTS 870.2400. 

Deviations: 

No deviations from the Study Plan. 

GLP: 

yes 

Acceptability: 

Please see comment by RMS 

Materials and methods 

Test material: 

Glyphosate 

Identification: 

Glyphosate TC 

Description: 

White powder 

Lot/Batch #: 

20090506 

Purity: 

97.3 % 

Stability of test compound: 

No data given in the report. 

Vehicle and/or positive control: 

No vehicle was used 

Test animals: 

Species: 

Rabbit 

Strain: 

Himalayan 

Source: 

Age: 
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Approx. 6 - 8 months 

Sex: 

Male 

Weight at dosing: 

At dosing 

Animal no. l : 2.5 kg Animal no. 2: 2.5 kg 

Animal no. 3: 2.7 kg 

Acclimation period: 

At least 20 adaptation days 

Diet/Food: 

Commercial diet, ssniffB K-H V2333 (ssniff Spezialdiäten GmbH) served as food. The food was 

available ad libitum before and after the exposure period. 

Water: 

Tap water, ad libitum 

Housing: 

The animals were kept singly in cages measuring 380 mm x 425 mm x 600 mm (manufacturer: Dipl. 

Ing. W. EHRET GmbH, 

16352 Schönwalde, Germany). 

Environmental conditions: 

Temperature: 20 ± 3 °C 

Humidity: 30 - 70 % 12-hour light/dark cycle 

Study design and methods 

In life dates: 2009-10-26 to 2009-11-12 

Animal assignment and treatment: 

100 mg of the test item were administered into one eye each of three animals. The test item was 

placed into the conjunctival sac of the right eye of each animal after gently pulling the lower lid away 

from the eyeball. The lids were then gently held together for about one second in order to prevent 

loss of the material. The left eye, which remained untreated, served as a control. The test was 

performed initially using one animal. As no corrosive or severe irritant effects were observed in this 

animal, 2 further animals were employed 24 hours after start of the initial test. 

1 hour after instillation the eyes were rinsed with 20 mL NaCl solution. The eyes were examined 

ophthalmoscopically with a slit lamp prior to the administration and 1, 24, 48, 72 hours and 4 to 7 

days after the administration. The eye reactions were observed and registered. 

24 hours and 7 days after administration, fluorescein was applied to the eyes before being examined 

to aid evaluation of the cornea for possible lesions. 

Results and discussion 

Mortality: There were no mortalities during the study. 

Clinical observations: Corneal opacity (grade 1) was observed in all animals 24 to 72 hours, in animal 

no. 1 until 4 days and in animal no. 3 until 5 days after instillation. The fluorescein test performed 24 

hours after instillation revealed corneal staining in all animals (1/2 to 3/4 of the surface). Irritation of 

the iris (grade 1) was observed in all animals 24 and 48 hours, in animal no. 3 until 72 hours after 

instillation. Conjunctival redness (grade 1 or 2) was observed in all animals 60 minutes to 4 days, in 

animal no. 3 until 6 days after instillation. Chemosis (grade 1) was observed in all animals 60 minutes 

and 24 hours after instillation. In addition, secretion was observed in all animals 60 minutes and 24 

hours after instillation.There were no systemic intolerance reactions. 

Conclusion by the Notifiers 

According to the EC-Commission directive 67/548/EEC and its subsequent amendments on the 

approximation of the laws, regulations and administrative provision relating to the classification, 

packaging and labelling of dangerous substances and the results obtained under the present test 
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conditions Glyphosate TC was non - irritating to eyes, hence, no labelling is required. 

Reference: 

IIA, 5.2.5/07 

Report: 

2009, Glyphosate ς Acute Eye Irritation Study in Rabbits 

Data owner: Helm AG Report No.: 12172-08 

Date: 2009-03-11, unpublished ASB2012-11434 

Guidelines: 

US EPA OPPTS 870.2400 

Equivalent to OECD 405 (2002). 

Deviations: 

Humidity was in the range of 33-92 % instead of 30-70 %. This 

deviation did not affect the study outcome 

GLP: 

yes 

Acceptability: 

Please see comment by RMS. 

Materials and methods 

Test material: 

Glyphosate 

Identification: 

Glyphosate Tech Grade Mixed 5-Batch 

Description: 

White powder 

Lot/Batch #: 

080704-1 thru 5 

Purity: 

96.4 % 

Stability of test compound: 

No data given in the report. 

Vehicle and/or positive control: 

No vehicle was used 

Test animals: 

Species: 

Albino rabbit 

Strain: 

New Zealand White 

Source: 

Age: 

Approx. 3 months 

Sex: 

2 males and 1 female (nulliparous and non-pregnant) 

Weight at dosing: 

Males: 2.200-2.400 kg; Female: 2.300 kg 

Acclimation period: 

5 days 

Diet/Food: 

taL CŜŜŘǎΣ LƴŎΦϰ Lab Rabbit Diet #5321, 8 oz. daily 

Water: 
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Tap water, ad libitum 

Housing: 

Individual housing in suspended, wire bottom, stainless steel cages. 

Environmental conditions: 

Temperature: 22 ± 3 °C 

Humidity: 30 - 70 % 

Air changes: 10 - 12/hour 12-hour light/dark cycle 

Study design and methods 

In life dates: 2008-11-10 to 2008-11-27 

Animal assignment and treatment: 

Healthy albino rabbits were released from quarantine. Both eyes of each animal were carefully 

examined within 24 hours prior to treatment with a fluorescein sodium ophthalmic solution and 

cobalt-filtered light. Both eyes of each animal were again carefully examined just prior to treatment, 

but without the fluorescein sodium ophthalmic solution. Only those animals without eye defects or 

irritation were selected for testing. On Day 0, a dose of 0.1 mL by volume (93.2 mg) of the undiluted 

test substance was placed into the conjunctival sac of the right eye of each animal by gently pulling 

the lower lid away from the eyeball to form a cup into which the test substance was dropped. The 

lids were gently held together for one 

second to prevent loss of material. The untreated left eyes served as comparative controls. The 

grades of ocular reaction were recorded at 1, 24, 48 and 72 hours, and at 4, 7, 10, 14 and 17 days 

after treatment. The corneas of all treated eyes were examined immediately after the 24 hour 

observation with a fluorescein sodium ophthalmic solution. All treated eyes were washed with room 

temperature deionized water for one minute immediately after recording the 24- hour observation. 

Results and discussion 

Mortality: There were no mortalities during the study. 

Clinical observations: The maximum average irritation score of 3 1.7, obtained at 24 hours after 

treatment, was used to rate 

Glyphosate moderately irritating. Fluorescein staining was observed in two of three eyes at 24 hours 

after treatment and was not observed in any eyes on Day 10 after treatment.Toxicity categories are 

determined by the presence and duration of corneal involvement, iridic irritation, and positive 

conjunctival irritation. Any corneal involvement or iridic irritation with a score of 1 or more is 

considered positive. Any conjunctival irritation (redness or chemosis) with a score of 2 or more is 

considered positive. 

Conclusion by the Notifiers 

Based on the maximum average irritation score of 3 1.7, the test substance Glyphosate is rated 

moderately irritating. Since all positive effects had cleared on Day 10 after dosing, the test substance 

is assigned to Toxicity Category 11. No irritation was observed in any eyes on Day 17. 

Report: 2005, Eye Irritation/Corrosion Effects in rabbits (Oryctolagus cuniculus) of Glyphosate 95 TC 

Data owner: Helm AG Report No.: PSL 15277 

Date: 2005-04-04, unpublished ASB2012-11435 

Guidelines: US EPA OPPTS 870.2400 OECD 405 (2002). 

Deviations: No deviations from Study Plan. 

GLP: yes 

Acceptability: Please see comment by RMS 

Materials and methods 

Test material: 

Glyphosate 

Identification: 

Glyphosate Acid Technical 

file:///C:/Users/Stefan%20Weber/Desktop/DOK5_AII_Doc%20M%20TIER%20II_Section%203_Sanitized_Nov2013.txt.DOK1_Final%20Addendum%20to%20the%20RAR_Vol%203_B6_Toxicology%20and%20Metabolism.txt.html%2314296
file:///C:/Users/Stefan%20Weber/Desktop/DOK5_AII_Doc%20M%20TIER%20II_Section%203_Sanitized_Nov2013.txt.DOK1_Final%20Addendum%20to%20the%20RAR_Vol%203_B6_Toxicology%20and%20Metabolism.txt.html%2314296
file:///C:/Users/Stefan%20Weber/Desktop/DOK5_AII_Doc%20M%20TIER%20II_Section%203_Sanitized_Nov2013.txt.DOK1_Final%20Addendum%20to%20the%20RAR_Vol%203_B6_Toxicology%20and%20Metabolism.txt.html%2312478
file:///C:/Users/Stefan%20Weber/Desktop/DOK5_AII_Doc%20M%20TIER%20II_Section%203_Sanitized_Nov2013.txt.DOK1_Final%20Addendum%20to%20the%20RAR_Vol%203_B6_Toxicology%20and%20Metabolism.txt.html%2312478
file:///C:/Users/Stefan%20Weber/Desktop/DOK5_AII_Doc%20M%20TIER%20II_Section%203_Sanitized_Nov2013.txt.DOK1_Final%20Addendum%20to%20the%20RAR_Vol%203_B6_Toxicology%20and%20Metabolism.txt.html%231083
file:///C:/Users/Stefan%20Weber/Desktop/DOK5_AII_Doc%20M%20TIER%20II_Section%203_Sanitized_Nov2013.txt.DOK1_Final%20Addendum%20to%20the%20RAR_Vol%203_B6_Toxicology%20and%20Metabolism.txt.html%231083
file:///C:/Users/Stefan%20Weber/Desktop/DOK5_AII_Doc%20M%20TIER%20II_Section%203_Sanitized_Nov2013.txt.DOK1_Final%20Addendum%20to%20the%20RAR_Vol%203_B6_Toxicology%20and%20Metabolism.txt.html%231082
file:///C:/Users/Stefan%20Weber/Desktop/DOK5_AII_Doc%20M%20TIER%20II_Section%203_Sanitized_Nov2013.txt.DOK1_Final%20Addendum%20to%20the%20RAR_Vol%203_B6_Toxicology%20and%20Metabolism.txt.html%231082
file:///C:/Users/Stefan%20Weber/Desktop/DOK5_AII_Doc%20M%20TIER%20II_Section%203_Sanitized_Nov2013.txt.DOK1_Final%20Addendum%20to%20the%20RAR_Vol%203_B6_Toxicology%20and%20Metabolism.txt.html%2319591
file:///C:/Users/Stefan%20Weber/Desktop/DOK5_AII_Doc%20M%20TIER%20II_Section%203_Sanitized_Nov2013.txt.DOK1_Final%20Addendum%20to%20the%20RAR_Vol%203_B6_Toxicology%20and%20Metabolism.txt.html%2316577
file:///C:/Users/Stefan%20Weber/Desktop/DOK5_AII_Doc%20M%20TIER%20II_Section%203_Sanitized_Nov2013.txt.DOK1_Final%20Addendum%20to%20the%20RAR_Vol%203_B6_Toxicology%20and%20Metabolism.txt.html%2316577
file:///C:/Users/Stefan%20Weber/Desktop/DOK5_AII_Doc%20M%20TIER%20II_Section%203_Sanitized_Nov2013.txt.DOK1_Final%20Addendum%20to%20the%20RAR_Vol%203_B6_Toxicology%20and%20Metabolism.txt.html%233247
file:///C:/Users/Stefan%20Weber/Desktop/DOK5_AII_Doc%20M%20TIER%20II_Section%203_Sanitized_Nov2013.txt.DOK1_Final%20Addendum%20to%20the%20RAR_Vol%203_B6_Toxicology%20and%20Metabolism.txt.html%233247
file:///C:/Users/Stefan%20Weber/Desktop/DOK5_AII_Doc%20M%20TIER%20II_Section%203_Sanitized_Nov2013.txt.DOK1_Final%20Addendum%20to%20the%20RAR_Vol%203_B6_Toxicology%20and%20Metabolism.txt.html%233247
file:///C:/Users/Stefan%20Weber/Desktop/DOK5_AII_Doc%20M%20TIER%20II_Section%203_Sanitized_Nov2013.txt.DOK1_Final%20Addendum%20to%20the%20RAR_Vol%203_B6_Toxicology%20and%20Metabolism.txt.html%233247
file:///C:/Users/Stefan%20Weber/Desktop/DOK5_AII_Doc%20M%20TIER%20II_Section%203_Sanitized_Nov2013.txt.DOK1_Final%20Addendum%20to%20the%20RAR_Vol%203_B6_Toxicology%20and%20Metabolism.txt.html%233247
file:///C:/Users/Stefan%20Weber/Desktop/DOK5_AII_Doc%20M%20TIER%20II_Section%203_Sanitized_Nov2013.txt.DOK1_Final%20Addendum%20to%20the%20RAR_Vol%203_B6_Toxicology%20and%20Metabolism.txt.html%233247
file:///C:/Users/Stefan%20Weber/Desktop/DOK5_AII_Doc%20M%20TIER%20II_Section%203_Sanitized_Nov2013.txt.DOK1_Final%20Addendum%20to%20the%20RAR_Vol%203_B6_Toxicology%20and%20Metabolism.txt.html%233247
file:///C:/Users/Stefan%20Weber/Desktop/DOK5_AII_Doc%20M%20TIER%20II_Section%203_Sanitized_Nov2013.txt.DOK1_Final%20Addendum%20to%20the%20RAR_Vol%203_B6_Toxicology%20and%20Metabolism.txt.html%233247
file:///C:/Users/Stefan%20Weber/Desktop/DOK5_AII_Doc%20M%20TIER%20II_Section%203_Sanitized_Nov2013.txt.DOK1_Final%20Addendum%20to%20the%20RAR_Vol%203_B6_Toxicology%20and%20Metabolism.txt.html%233247
file:///C:/Users/Stefan%20Weber/Desktop/DOK5_AII_Doc%20M%20TIER%20II_Section%203_Sanitized_Nov2013.txt.DOK1_Final%20Addendum%20to%20the%20RAR_Vol%203_B6_Toxicology%20and%20Metabolism.txt.html%233247
file:///C:/Users/Stefan%20Weber/Desktop/DOK5_AII_Doc%20M%20TIER%20II_Section%203_Sanitized_Nov2013.txt.DOK1_Final%20Addendum%20to%20the%20RAR_Vol%203_B6_Toxicology%20and%20Metabolism.txt.html%233247
file:///C:/Users/Stefan%20Weber/Desktop/DOK5_AII_Doc%20M%20TIER%20II_Section%203_Sanitized_Nov2013.txt.DOK1_Final%20Addendum%20to%20the%20RAR_Vol%203_B6_Toxicology%20and%20Metabolism.txt.html%233247
file:///C:/Users/Stefan%20Weber/Desktop/DOK5_AII_Doc%20M%20TIER%20II_Section%203_Sanitized_Nov2013.txt.DOK1_Final%20Addendum%20to%20the%20RAR_Vol%203_B6_Toxicology%20and%20Metabolism.txt.html%233247
file:///C:/Users/Stefan%20Weber/Desktop/DOK5_AII_Doc%20M%20TIER%20II_Section%203_Sanitized_Nov2013.txt.DOK1_Final%20Addendum%20to%20the%20RAR_Vol%203_B6_Toxicology%20and%20Metabolism.txt.html%233247
file:///C:/Users/Stefan%20Weber/Desktop/DOK5_AII_Doc%20M%20TIER%20II_Section%203_Sanitized_Nov2013.txt.DOK1_Final%20Addendum%20to%20the%20RAR_Vol%203_B6_Toxicology%20and%20Metabolism.txt.html%233247
file:///C:/Users/Stefan%20Weber/Desktop/DOK5_AII_Doc%20M%20TIER%20II_Section%203_Sanitized_Nov2013.txt.DOK1_Final%20Addendum%20to%20the%20RAR_Vol%203_B6_Toxicology%20and%20Metabolism.txt.html%2311719
file:///C:/Users/Stefan%20Weber/Desktop/DOK5_AII_Doc%20M%20TIER%20II_Section%203_Sanitized_Nov2013.txt.DOK1_Final%20Addendum%20to%20the%20RAR_Vol%203_B6_Toxicology%20and%20Metabolism.txt.html%2311719
file:///C:/Users/Stefan%20Weber/Desktop/DOK5_AII_Doc%20M%20TIER%20II_Section%203_Sanitized_Nov2013.txt.DOK1_Final%20Addendum%20to%20the%20RAR_Vol%203_B6_Toxicology%20and%20Metabolism.txt.html%231476
file:///C:/Users/Stefan%20Weber/Desktop/DOK5_AII_Doc%20M%20TIER%20II_Section%203_Sanitized_Nov2013.txt.DOK1_Final%20Addendum%20to%20the%20RAR_Vol%203_B6_Toxicology%20and%20Metabolism.txt.html%231476
file:///C:/Users/Stefan%20Weber/Desktop/DOK5_AII_Doc%20M%20TIER%20II_Section%203_Sanitized_Nov2013.txt.DOK1_Final%20Addendum%20to%20the%20RAR_Vol%203_B6_Toxicology%20and%20Metabolism.txt.html%231477
file:///C:/Users/Stefan%20Weber/Desktop/DOK5_AII_Doc%20M%20TIER%20II_Section%203_Sanitized_Nov2013.txt.DOK1_Final%20Addendum%20to%20the%20RAR_Vol%203_B6_Toxicology%20and%20Metabolism.txt.html%231477
file:///C:/Users/Stefan%20Weber/Desktop/DOK5_AII_Doc%20M%20TIER%20II_Section%203_Sanitized_Nov2013.txt.DOK1_Final%20Addendum%20to%20the%20RAR_Vol%203_B6_Toxicology%20and%20Metabolism.txt.html%231477
file:///C:/Users/Stefan%20Weber/Desktop/DOK5_AII_Doc%20M%20TIER%20II_Section%203_Sanitized_Nov2013.txt.DOK1_Final%20Addendum%20to%20the%20RAR_Vol%203_B6_Toxicology%20and%20Metabolism.txt.html%231477
file:///C:/Users/Stefan%20Weber/Desktop/DOK5_AII_Doc%20M%20TIER%20II_Section%203_Sanitized_Nov2013.txt.DOK1_Final%20Addendum%20to%20the%20RAR_Vol%203_B6_Toxicology%20and%20Metabolism.txt.html%231477
file:///C:/Users/Stefan%20Weber/Desktop/DOK5_AII_Doc%20M%20TIER%20II_Section%203_Sanitized_Nov2013.txt.DOK1_Final%20Addendum%20to%20the%20RAR_Vol%203_B6_Toxicology%20and%20Metabolism.txt.html%231477
file:///C:/Users/Stefan%20Weber/Desktop/DOK5_AII_Doc%20M%20TIER%20II_Section%203_Sanitized_Nov2013.txt.DOK1_Final%20Addendum%20to%20the%20RAR_Vol%203_B6_Toxicology%20and%20Metabolism.txt.html%231477
file:///C:/Users/Stefan%20Weber/Desktop/DOK5_AII_Doc%20M%20TIER%20II_Section%203_Sanitized_Nov2013.txt.DOK1_Final%20Addendum%20to%20the%20RAR_Vol%203_B6_Toxicology%20and%20Metabolism.txt.html%231477
file:///C:/Users/Stefan%20Weber/Desktop/DOK5_AII_Doc%20M%20TIER%20II_Section%203_Sanitized_Nov2013.txt.DOK1_Final%20Addendum%20to%20the%20RAR_Vol%203_B6_Toxicology%20and%20Metabolism.txt.html%2314763
file:///C:/Users/Stefan%20Weber/Desktop/DOK5_AII_Doc%20M%20TIER%20II_Section%203_Sanitized_Nov2013.txt.DOK1_Final%20Addendum%20to%20the%20RAR_Vol%203_B6_Toxicology%20and%20Metabolism.txt.html%2314763
file:///C:/Users/Stefan%20Weber/Desktop/DOK5_AII_Doc%20M%20TIER%20II_Section%203_Sanitized_Nov2013.txt.DOK1_Final%20Addendum%20to%20the%20RAR_Vol%203_B6_Toxicology%20and%20Metabolism.txt.html%2315861
file:///C:/Users/Stefan%20Weber/Desktop/DOK5_AII_Doc%20M%20TIER%20II_Section%203_Sanitized_Nov2013.txt.DOK1_Final%20Addendum%20to%20the%20RAR_Vol%203_B6_Toxicology%20and%20Metabolism.txt.html%2310581
file:///C:/Users/Stefan%20Weber/Desktop/DOK5_AII_Doc%20M%20TIER%20II_Section%203_Sanitized_Nov2013.txt.DOK1_Final%20Addendum%20to%20the%20RAR_Vol%203_B6_Toxicology%20and%20Metabolism.txt.html%2310581
file:///C:/Users/Stefan%20Weber/Desktop/DOK5_AII_Doc%20M%20TIER%20II_Section%203_Sanitized_Nov2013.txt.DOK1_Final%20Addendum%20to%20the%20RAR_Vol%203_B6_Toxicology%20and%20Metabolism.txt.html%2313728
file:///C:/Users/Stefan%20Weber/Desktop/DOK5_AII_Doc%20M%20TIER%20II_Section%203_Sanitized_Nov2013.txt.DOK1_Final%20Addendum%20to%20the%20RAR_Vol%203_B6_Toxicology%20and%20Metabolism.txt.html%2313728
file:///C:/Users/Stefan%20Weber/Desktop/DOK5_AII_Doc%20M%20TIER%20II_Section%203_Sanitized_Nov2013.txt.DOK1_Final%20Addendum%20to%20the%20RAR_Vol%203_B6_Toxicology%20and%20Metabolism.txt.html%2317634
file:///C:/Users/Stefan%20Weber/Desktop/DOK5_AII_Doc%20M%20TIER%20II_Section%203_Sanitized_Nov2013.txt.DOK1_Final%20Addendum%20to%20the%20RAR_Vol%203_B6_Toxicology%20and%20Metabolism.txt.html%2317634
file:///C:/Users/Stefan%20Weber/Desktop/DOK5_AII_Doc%20M%20TIER%20II_Section%203_Sanitized_Nov2013.txt.DOK1_Final%20Addendum%20to%20the%20RAR_Vol%203_B6_Toxicology%20and%20Metabolism.txt.html%237873
file:///C:/Users/Stefan%20Weber/Desktop/DOK5_AII_Doc%20M%20TIER%20II_Section%203_Sanitized_Nov2013.txt.DOK1_Final%20Addendum%20to%20the%20RAR_Vol%203_B6_Toxicology%20and%20Metabolism.txt.html%233364
file:///C:/Users/Stefan%20Weber/Desktop/DOK5_AII_Doc%20M%20TIER%20II_Section%203_Sanitized_Nov2013.txt.DOK1_Final%20Addendum%20to%20the%20RAR_Vol%203_B6_Toxicology%20and%20Metabolism.txt.html%233364
file:///C:/Users/Stefan%20Weber/Desktop/DOK5_AII_Doc%20M%20TIER%20II_Section%203_Sanitized_Nov2013.txt.DOK1_Final%20Addendum%20to%20the%20RAR_Vol%203_B6_Toxicology%20and%20Metabolism.txt.html%233363
file:///C:/Users/Stefan%20Weber/Desktop/DOK5_AII_Doc%20M%20TIER%20II_Section%203_Sanitized_Nov2013.txt.DOK1_Final%20Addendum%20to%20the%20RAR_Vol%203_B6_Toxicology%20and%20Metabolism.txt.html%233363
file:///C:/Users/Stefan%20Weber/Desktop/DOK5_AII_Doc%20M%20TIER%20II_Section%203_Sanitized_Nov2013.txt.DOK1_Final%20Addendum%20to%20the%20RAR_Vol%203_B6_Toxicology%20and%20Metabolism.txt.html%2313458
file:///C:/Users/Stefan%20Weber/Desktop/DOK5_AII_Doc%20M%20TIER%20II_Section%203_Sanitized_Nov2013.txt.DOK1_Final%20Addendum%20to%20the%20RAR_Vol%203_B6_Toxicology%20and%20Metabolism.txt.html%231405
file:///C:/Users/Stefan%20Weber/Desktop/DOK5_AII_Doc%20M%20TIER%20II_Section%203_Sanitized_Nov2013.txt.DOK1_Final%20Addendum%20to%20the%20RAR_Vol%203_B6_Toxicology%20and%20Metabolism.txt.html%231405
file:///C:/Users/Stefan%20Weber/Desktop/DOK5_AII_Doc%20M%20TIER%20II_Section%203_Sanitized_Nov2013.txt.DOK1_Final%20Addendum%20to%20the%20RAR_Vol%203_B6_Toxicology%20and%20Metabolism.txt.html%238140
file:///C:/Users/Stefan%20Weber/Desktop/DOK5_AII_Doc%20M%20TIER%20II_Section%203_Sanitized_Nov2013.txt.DOK1_Final%20Addendum%20to%20the%20RAR_Vol%203_B6_Toxicology%20and%20Metabolism.txt.html%234752
file:///C:/Users/Stefan%20Weber/Desktop/DOK5_AII_Doc%20M%20TIER%20II_Section%203_Sanitized_Nov2013.txt.DOK1_Final%20Addendum%20to%20the%20RAR_Vol%203_B6_Toxicology%20and%20Metabolism.txt.html%234752
file:///C:/Users/Stefan%20Weber/Desktop/DOK5_AII_Doc%20M%20TIER%20II_Section%203_Sanitized_Nov2013.txt.DOK1_Final%20Addendum%20to%20the%20RAR_Vol%203_B6_Toxicology%20and%20Metabolism.txt.html%233068


Description: 

White crystalline powder 

Lot/Batch #: 

040205 

Purity: 

97.23 % 

Stability of test compound: 

No data given in the report. 

Vehicle and/or positive control: 

No vehicle was used. 

Test animals: 

Species: 

Rabbit 

Strain: 

New Zealand albino 

Source: 

Age: 

Young adult 

Sex: 

Male 

Weight at dosing: 

No data given in the report 

Acclimation period: 

7 days 

Diet/Food: 

Pelleted Purina Rabbit Chow #5326 

Water: 

Tap water, ad libitum 

Housing: 

The animals were singly housed in suspended stainless steel caging with mesh floors which conform 

to the size recommendations in the most recent Guide for the Care and Use of Laboratory Animals 

DHEW (NIH). Litter paper was placed beneath the cage and was changed at least three 

times per week 

Environmental conditions: 

Temperature: 18-22 °C 

12-hour light/dark cycle 

Study design and methods: 

In life dates: 2004-05-26 to 2004-06-05 

Animal assignment and treatment: 

A primary eye irritation test was conducted with rabbits to determine the potential for Glyphosate 

Acid Technical to produce irritation from a single instillation via the ocular route. Under the 

conditions of this study, the test substance is classified as severely irritating to the eye. Prior to use, 

the test substance was ground to a powder. One-tenth of a milliliter (0.06 grams) of the ground test 

substance was instilled into the right eye of three healthy rabbits. The left eye remained untreated 

and served as a control. Ocular irritation was evaluated by the method of Draize et al.. One hour 

after test substance instillation, all three treated eyes exhibited cornea1 opacity, iritis, and 

conjunctivitis. The overall incidence and severity of irritation decreased gradually over time. All 

animals were free of ocular irritation by Day 10 (study termination). 

Results and discussion 
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Mortality: There were no mortalities during the study. 

Clinical observations: All animals appeared active and healthy. Apart from the eye irritation noted 

below, there were no other signs of gross toxicity, adverse pharmacologic effects or abnormal 

behavior. One hour after test substance instillation, all three treated eyes exhibited cornea1 opacity, 

iritis, and conjunctivitis. The overall incidence and severity of irritation decreased gradually over 

time. All animals were free of ocular irritation by Day 10 (study termination). 

Conclusion by the Notifiers 

Under the conditions of this study, Glyphosate Acid Technical is classified as severely irritating to the 

eye. 

Reference: IIA, 5.2.5/09 

Report: 2008, Acute Eye 

Irritation/Corrosion Study in Rabbits with Glyphosate Technical 

Data owner: Helm AG 

Report No.: RF-3996.312.599.07 

Date: 2008-09-12, unpublished ASB2012-11436 

Guidelines: OECD 405 (2002). 

Deviations: The experimental phase initiation and experimental phase conclusion dates were 

updated. 

GLP: yes 

Acceptability: Please see comment by RMS 

Materials and methods 

Test material: 

Glyphosate 

Identification: 

Glyphosate Technical 

Description: 

White powder 

Lot/Batch #: 

20070606 

Purity: 

98.05 % 

Stability of test compound: 

No data given in the report. 

Vehicle and/or positive control: 

No vehicle was used 

Test animals: 

Species: 

Rabbit 

Strain: 

New Zealand White 

Source: 

Age: 

18 weeks old 

Sex: 

One male and one female 

Weight at dosing: 

between 3.346 and 3.624 kg 

Acclimation period: 

5 to 6 days 
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Diet/Food: 

Pelleted and autoclaved commercial diet for rabbits (Guabi, Mogiana Alimentos S.A. - Brazil) 

Water: 

Tap water, ad libitum 

Housing: 

The animals were housed individually in galvanised 

steel cages. Autoclaved wood shavings were placed in a tray below the cages to collect excrements. 

Environmental conditions: 

Temperature: 17 - 22 °C 

Humidity: 30 - 70 % Air changes: 10 - 15/hour 12-hour light/dark cycle 

Study design and methods: 

In life dates: 2008-05-26 to 2008-06-17 Animal assignment and treatment: 

0.1 g of the test item was applied to the eye of each animal. The test item was applied into the 

conjunctival sac of the left eye of each animal after gently pulling the lower lid away from the 

eyeball. Following application, the eyelids were gently held together for about one second in order to 

prevent test item loss. The right eye that remained untreated was used as a negative control. 

The test was performed initially using one animal for evaluation of any irritant/corrosive effect of the 

test item to the eye. Because some severe ocular reactions were observed in the initial test, only one 

additional animal was tested to confirm the response. 

Results and discussion 

Mortality: There were no mortalities during the study. 

Clinical observations: The following additional ocular changes were noted to the animals during the 

observation period: 

Rabbit #04: Blepharitis at the 48- and 72-hr time points. 

Rabbit #05: Blepharitis at the 24-, 48- 72-hr, and 7- and 14-day time points; and a small raised off 

area on the corned surface in the right inferior quadrant at the 21-day time point. 

Conclusion by the Notifiers: 

Based on the "UN GHS / EU CLP Criteria for Classification (UN, 2009; EC, 2008)" the ocular 

Classification for Glyphosate Technical is "Category l Irreversible effects on the eye". 

Comment by RMS: 

The study is considered acceptable and the conclusion by the Notifiers is supported. 

Reference: IIA, 5.2.5/10 

Report: 1988, Primary Eye Irritation Study of 

Glyphosate Batch/Lot/NBR No. XLI-55 in New Zealand White Rabbits 

Data owner: Monsanto Monsanto Report No.: FD-88-29 Date: 1988-06-08, unpublished Z35395 

Guidelines: US EPA 81-4 

Deviations: None 

GLP: yes 

Acceptability: Please see comment by RMS 

Materials and methods 

Test material: 

Identification: 

Glyphosate 

Description: 

White powder 

Lot/Batch #: 

XLI-55 

Purity: 

97.76 % 
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Stability of test compound: 

Stored at room temperature 

Vehicle and/or positive control: 

None 

Test animals: 

Species: 

Rabbit 

Strain: 

New Zealand White 

Source: 

Age: 

Young adult 

Sex: 

Not specified 

Weight at dosing: 

Between 2-3 kg 

Acclimation period: 

At least five days 

Diet/Food: 

NIH 09 Rabbit Ration certified feed (Zeigler Brothers, Gardners, PA, US), ad libitum 

Water: 

Tap water, ad libitum 

Housing: 

Individually in wire mesh cages 

Environmental conditions: 

Temperature: 20 ς 23.9 ºC 

Humidity: 40 ς 60 % Air changes: Not specified 

Light cycle: 12 hours light/dark cycle 

Study design and methods 

In life dates: 1988-04-11 to 1988-05-02 Animal assignment and treatment: 

The test was conducted using six young adult New Zealand albino rabbits. The test substance (0.1 g) 

was instilled into one eye of each rabbit. The lower eyelid was pulled gently away from the eyeball to 

form a cup (conjunctival sac) and the test substance inserted therein. The lids were then held 

together for one second and released. Following scoring at 24 hours after dose administration, any 

residual material was rinsed from the eye with physiological saline. Treated and untreated eyes were 

examined at 1, 24, 48, and 72 hours, and 7, 14, and 21 days after test substance instillation. The 

cornea, iris, and conjunctiva were scored separately according to the Draize system. The animals 

were observed twice daily for mortality at least five hours apart. Body weights were obtained on 

study day 1 prior to dose administration and at death. At study termination, surviving animals were 

euthanized by intracardiac injection of sodium pentobarbital and discarded. 

Results and discussion 

Mortality: One rabbit was found dead 20 days after dose administration. Prior to death, this animal 

exhibited anorexia, and gross necropsy revealed a clear gel-like substance in the large intestine. 

These findings are consistent with mucoid enteropathy, a condition occasionally 

noted in stock laboratory rabbits. Therefore, the death was considered spontaneous and unrelated 

to treatment. 

Clinical observations: Not reported. Body weight: Not reported. 

Necropsy: Not reported. 

Eye observations: At one hour after test substance instillation, all animals exhibited conjunctival 
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irritation (redness, swelling, blistering and discharge). Corneal opacity was noted one hour after test 

substance instillation in four of six (4/6) animals. Corneal opacity and conjunctival irritation were 

noted in all rabbits at the 24, 48 and 72 hour ad 7 day examinations. Three rabbits exhibited pannus 

on the cornea; two eyes (iris) had sluggish reactions to light; one rabbit had prominent 

vascularization of the conjunctival and another animal had a blood-like discharge. Corneal opacity 

persisted through study termination (day 

21) in three of five (3/5) rabbits. Of the remaining two rabbits, one exhibited slight conjunctival 

ŘƛǎŎƘŀǊƎŜ ŀǘ ǎǘǳŘȅ ǘŜǊƳƛƴŀǘƛƻƴ ŀƴŘ ǘƘŜ ƻǘƘŜǊ ǊŀōōƛǘΩǎ ǘǊŜŀǘŜŘ ŜȅŜ ŀǇǇŜŀǊŜŘ ƴƻǊƳŀƭ мп Řŀȅǎ ŀŦǘŜǊ 

dose administration. 

The group mean irritation scores (24 to 72 hours) were calculated to be 2.1 for corneal opacity, 0.2 

for iris lesions, 2.0 for conjunctival redness, and 2.6 for conjunctival chemosis. The individual scores 

for each time point, individual mean and group mean scores (24 to 72 hours) are presented in Table 

B.6.2-30. 

Table B.6.2-30: Results of the Eye Irritation Test a 

Animal No. 

Scoring [h] 

Cornea 

Iris 

Conjunctivae 

Opacity 

Area 

Redness 

Chemosis 

Discharge 

Rabbit 1 

1 

2 

1 

0 

2 

2 b 

2 

24 

2 

3 

0 

2 

2 b 

2 

48 

3 

1 

0 

2 

2 b 

2 c 

72 

3 d 

1 
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Mean 

24-72 h 
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2.0 

2.0 

Group mean 

24-72 h 

2.1 

0.2 

2.0 

2.6 

a Scores for treated eyes; untreated eyes appeared normal at all times. 

b Mucus membrane of the eyelid appeared blistered. 

c Blood-like discharge noted. 

d Pannus on the cornea. 

e Prominent vascularisation of the conjunctiva. 

f Animal found dead 20 days after dose administration. 

Conclusion by the Notifiers 

Based on the study results and on the and according to EU classification criteria the test substance 

glyphosate is to be classified as risk of serious damage to the eyes (Xi, R41). This corresponds to 

Category 1 according to the OECD Globally Harmonized System (GHS) classification criteria. 

Report: 1997 Glyphosate Acid: Eye Irritation to the Rabbit 

, 

Data owner: Syngenta Report No.: /P/5138 

Date: 1997-03-18, not published TOX2000-1986 

Guidelines: OECD 405 (2002): OPPTS 870.2400 (1998): 2004/73/EC B.5 
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(2004) 

Deviations: 

None. 

GLP: 

yes 

Acceptability: 

Please see comment by RMS 

Materials and methods 

Test Material: 

Glyphosate acid 

Description: 

Technical, white solid 

Lot/Batch number: 

P24 

Purity: 

95.6 % w/wi 

CAS#: 

Not reported 

Stability of test compound: 

The test substance was used within the expiry date 

Vehicle and/or positive 

control: 

None 

Test Animals: 

Species 

Rabbit 

Strain 

New Zealand White albino 

Age/weight at dosing 

Young adult / 2951-3702 g 

Source 

. 

Housing 

Individually in aluminium sheet cages in racks suitable for 

animals of this strain and the weight range expected during the course of the study. 

Acclimatisation period 

At least 6 days 

Diet 

STANRAB SQC, (Special Diet Services Limited, Stepfield, 

Witham, Essex, UK) ad libitum 

Water 

Mains water ad libitum 

Environmental conditions 

Temperature: 17+2 °C 

Humidity: 40-70 % 

Air changes: Approximately 25/hour Photoperiod: 12 hours light / 12 hours dark 

Study design and methods 

In-life dates: Start: 22 May 1996 End: 6 July 1996 

Animal assignment and treatment: Initially, the test substance (approximately 100mg) was applied 
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into the conjunctival sac of the left eye of one rabbit by gently pulling the lower lid away from the 

eyeball to form a cup into which the test substance was dropped. The lids were then gently held 

together for 1-2 seconds after which the animal was released. The other eye was untreated (control 

eye). 

When the eye irritation potential had been fully assessed in the first animal, the test substance was 

applied into the test eye of the remaining five animals, as described previously. 

As the initial pain reaction of the first rabbit was moderate and the irritation was less than severe, 

the eyes of the remaining rabbits were pre-treated with five drops of local anaesthetic (OPHTHAINE, 

0.5% proparacaine hydrochloride solution) at three minute intervals between each drop. 

Both eyes of each rabbit were examined within the twenty-four hours prior to dosing. The 

examination consisted of a visual assessment with the aid of fluorescein and only rabbits without any 

apparent eye defects or ocular irritation were used. 

Immediately after the application of the test substance, an assessment of the initial pain reaction of 

the rabbit was made using a six-point scale. 

The eyes were examined and the Draize scale was used to assess the grade of ocular reaction 

approximately one hour and 1, 2, 3, 4, 7 and 8 days after application where necessary. In addition, as 

an aid in the assessment of corneal damage, fluorescein staining was used at all readings from 1 day 

after application. A modified form of the Kay and Calandra system was used to interpret and classify 

the numerical scores. 

Results and discussion 

No deaths occurred. No systemic signs of toxicity were noted during the study. 

Application into the eye caused moderate initial pain in the first animal dosed, therefore the 

subsequent five animals were pre-treated with the local anaesthetic OPHTHAINE prior to dosing. The 

group initial pain reaction was none to moderate (class 0-3 on a 0-5 scale). 

Corneal effects, consisting of slight to mild opacity affecting up to the entire cornea, were seen in all 

animals during the first two days, persisting to day 4 in five rabbits. Slight iritis was seen in all animals 

during the first two days, persisting to day 3 in two rabbits. Conjunctival, effects consisting of slight 

to moderate redness, slight to mild chemosis and slight to severe discharge, were seen in all animals 

up to day 4. 

Additional observations included mucoid discharge, eye closed, irregular corneal surface, convoluted 

eyelids, erythema of the upper and/or lower eyelids, raised corneal opacity, Harderian gland 

discharge and nictitating membrane partially haemorrhagic. 

All signs of irritation had completely regressed in five animals 7 days after application. Slight 

conjunctival redness was seen in the remaining animal on day 7; the animal had completely 

recovered by day 8. 

Table B.6.2-31: Eye irritation scores of glyphosate acid (95.6 % w/w) according to the Draize scheme 

Time 

Cornea 

Iris 

Conjunctiva 

Redness 

Chemosis 

Animal number 

17 

18 

19 

7 

8 

9 
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0 

- 

Conclusion by the Notifiers 

Glyphosate acid is a moderate irritant (class 5 on a 1-8 scale) to the rabbit eye. 

Reference: IIA, 5.2.5/12 

Report: 2007, Glyphosate Technical Material: Primary Eye Irritation Study In Rabbits 

Data owner: Syngenta Report No.: B02788 

Date: 2007-03-26, not published ASB2012-11437 

Guidelines: OECD 405 (2002): OPPTS 870.2400 (1998): 2004/73/EC B.5 

(2004) 

Deviations: None. 

GLP: yes 

Acceptability: Please see comment by RMS 

Materials and methods 

Test Material: 

Glyphosate Technical Material 

Description: 

Technical, white powder 

Lot/Batch number: 

0507 

Purity: 

96.1 % w/w Glyphosate acid 

CAS#: 

Stability of test compound: 

Stable under storage conditions of room temperature (range of 

20 oC C 5 oC), protected from light and humidity. 

Vehicle and/or positive 

control: 

The test substance was undiluted. 

Test Animals: 

Species 

Rabbit 

Strain 

New Zealand White (SPF) 

Age/weight at dosing 

Male: 11-12 weeks / 2640 g; Females: 14-16 weeks / 2990 

and 3001 g 

Source 

Housing 

Individually in stainless steel cages equipped with feed 

hoppers and drinking water bowls. 

Acclimatisation period 

5/6 days 

Diet 

Pelleted standard Provimi Kliba 3418 rabbit maintenance diet 

ad libitum. 

Water 

Community tap water ad libitum 

Environmental conditions 
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Temperature: 17-23 °C 

Humidity: 30-70 % 

Air changes: 10-15 per hour. 

Photoperiod: 12 hours light, 12 hours dark. 

Study design and methods 

In-life dates: Start: 27 December 2006 End: 4 January 2007 

Animal assignment and treatment: On the day of treatment, 0.1 g of Glyphosate Technical Material 

was placed into the conjunctival sac of the left eye of each animal after gently 

pulling the lid away from the eyeball. The lids were then gently held together for about one second 

to prevent loss of the test substance. The right eye remained untreated and acted as the reference 

control. The treated eyes were not rinsed after instillation of the test substance. 

As it was suspected that the test substance might produce irritancy, a single female was treated first. 

As neither a corrosive effect nor a severe irritant effect was observed after 1- and 24-hour 

examinations, the test was completed using the two remaining animals. 

The ocular reaction (ie. corneal opacity, iridic effects, conjunctivae and chemosis) was assessed 

according to the numerical scoring system listed in the Commission Directive 2004/73/EC, 29 April 

2004, at approximately 1, 24, 48 and 72 hours, as well as 7 days after instillation. Additionally, ocular 

discharge, reddening of the sclerae and staining of conjunctivae, sclerae and cornea by the test 

substance was assessed according to the scheme presented in the guideline. 

The animals were observed daily throughout the study for viability, mortality and clinical signs. 

Bodyweights were measured at the start of acclimatisation, on the day of treatment and at 

termination of the observation period. 

Results and discussion 

No clinical signs of systemic toxicity were observed in the animals during the study and no mortality 

occurred. No abnormal findings were observed in the cornea or iris of any animal at any of the 

measurement intervals. 

Moderate reddening of the conjunctivae was noted in all animals at the 1-hour reading and persisted 

in one animal as slight until the 48-hour reading and in two animals as moderate to slight until 72 

hours after treatment. Slight to obvious swelling (chemosis) was observed in all three animals at the 

1-hour reading and persisted as slight in one animal until the 48-hour reading and in one animal as 

moderate until 24 hours after instillation. Slight to moderate reddening of the sclerae was noted in 

all animals at the 1- and 24 hour reading and persisted as slight reddening until the 48-hour reading. 

Slight to moderate ocular discharge was seen in all animals at the 1-hour reading and persisted as 

slight to moderate discharge in two animals at the 24-hour reading. No abnormal findings were 

observed in the treated eye of any animal 7 days after treatment, the end of the observation period 

for all animals. No staining of the treated eyes produced by the test substance was observed and no 

corrosion of the cornea was observed at any of the reading times. 

Table B.6.2-32: Eye irritation scores of Glyphosate Technical according to the numerical scoring 

system listed in the Commission Directive 2004/73/EC, 29 April 2004 

Time 

Cornea 

Iris 

Conjunctiva 

Redness 

Chemosis 

Animal number 

31M 

32F 

33F 
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After 7 days 
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M = male, F = female, d = discharge, r = reddening of the sclerae. 

Conclusion by the Notifiers 

The instillation of Glyphosate Technical Material into the eye resulted in mild, early-onset and 

transient ocular changes. These effects were reversible and were no longer evident 7 days 

after treatment. Thus, the test item did not induce significant or irreversible damage to the rabbit 

eye. 

Reference: IIA, 5.2.5/13 

Report: 2011, Glyphosate technical: Acute eye irritation study in rabbits 

Data owner: Syngenta Report No.: 10/218-005N 

Date: 2011-05-13, not published ASB2012-11438 

Guidelines: OECD 405 (2002): OPPTS 870.2400 (1998): 2004/73/EC B.5 
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(2008) 

Deviations: None. 

GLP: yes 

Acceptability: Please see comment by RMS 

Materials and methods 

Test Material: 

Glyphosate technical 

Description: 

Technical, dry white powder 

Lot/Batch number: 

569753(BX20070911) 

Purity: 

96.3 % w/w Glyphosate technical 

CAS#: 

Not reported 

Stability of test compound: 

Stable under storage conditions (room temperature range 

<30 °C), recertification date end August 2011 

Vehicle and/or positive 

control: 

None 

Test Animals: 

Species 

Rabbit 

Strain 

New Zealand White 

Age/weight at dosing 

Approximately 12 weeks / 3035 g 

Source 

Housing 

Individually in metal cage 

Acclimatisation period 

13 days 

Diet 

Purina Base ς Lap gr. diet (AgribrandsEurope Hungary PLC, 

H-5300 Karcag, Madarasi út, Hungary) ad libitum 

Water 

Municipal tap water ad libitum 

Environmental conditions 

Temperature: 20±3 °C 

Humidity: 24-64 % 

Air changes: 15-20/hour 

Photoperiod: 12 hours light/12 hours dark 

Study design and methods 

In-life dates: Start: 21 December 2011 End: 22 December 2011 

Animal assignment and treatment: The primary eye irritation potential of Glyphosate Technical (96.3 

% w/w glyphosate technical) was investigated according to OECD test guideline no. 405. 

Approximately 1 hour before the start of the test, the eyes of the provisionally selected test rabbits 

were examined for evidence of ocular irritation or defect using a hand-held slit-lamp. The animal 
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used in the study was free of ocular damage. Initially, a single rabbit was treated. 

An amount of 0.1 g of the test material was placed into the conjunctival sac of the left eye, formed by 

gently pulling the lower lid away from the eyeball. The upper and lower eyelids were held together 

for about 1 second immediately after treatment, to prevent loss of the test material, and then 

released. The right eye remained untreated and was used for control purposes. 

Immediately after administration of the test material, an assessment of the initial pain reaction was 

made according to 0-5 scale. Following review of the ocular responses produced in the first treated 

animal, no further animals were treated. The treated eyes were not rinsed after instillation. 

The ocular reaction (i.e. corneal opacity, iridic effects, conjunctivae and chemosis) was assessed 

approximately 1 and 24 hours following treatment, according to the numerical evaluation described 

by Draize. 

The treated eye was further examined using 2 % fluorescein solution before treatment and then 24 

hours after treatment. 

Additionally, any other signs of eye irritation were recorded. 

Results and discussion 

No clinical signs of systemic toxicity were observed in the animal during the study and no mortality 

occurred. The body weight was considered to be within the normal range of variability. 

An initial pain reaction score of 3 (on a 0-5 scale) was recorded. 

Conjunctival redness, chemosis and conjunctival discharge, as well as corneal opacity, were observed 

in the rabbit 1 and 24 hours after application. Additionally, corneal erosion, redness of the 

conjunctiva with pale areas, pink, clean ocular discharge, oedema of the eyelids, a few black points 

on the conjunctiva and dry surface of the eye were noted one hour after the treatment. Fluorescein 

staining was positive at the 24 hours observation. 

Based on the symptoms, no further animals were dosed and the study was terminated after the 24 

hour observation (Regulation (EC) No 440/2008). 

Table B.6.2-33: Eye irritation scores of Glyphosate Technical according to the Draize scheme 

Time 

Cornea 

Iris 

Conjunctiva 

Redness 

Chemosis 

Discharge 

after 1 hour 

2 

0 

2 

3 

3 

after 24 hours 

3 

1 

3 

4 

3 

Conclusion by the Notifiers: 

Under the conditions of this study, Glyphosate Technical is classified as corrosive to the eye. 

Table B.6.2-34: Summary of skin sensitisation studies with glyphosate acid 

Reference (Data owner) 
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Species Strain 

Number and /or sex 

of animals 

Purity [%] 

Exposure conditions 

Test Method 

Results 

Studies from the 2001 evaluation 

Annex B- 5.2.7.1, 

Glyphosate Monograph 

1994 

(Herbex) TOX9500250 

Guinea pig Dunkin Hartley 

15 ǀ 

95 

Induction: 1% w/v in arachis oil; challenge: 25% w/w or 50% w/w in arachis oil 

MKT 

Not sensitising 

Annex B- 

5.2.7.1, 

Glyphosate Monograph 

Guinea pig 

English 

48 (both 

sexes) 

җ фр 

Intradermal 

induction: 5% in propylene glycol; 

topical: 50% in petrolatum 

MKT 

Not 

sensitising 

1993 (Luxan) 

TOX9650652 

Annex B- 

5.2.7.1, 

Glyphosate Monograph 

1991 (AGC) TOX9551796 

Guinea pig 

Dunkin Hartley 

38 ǀ 

Not 

stated 

Intradermal 

induction: 0.1% (w/v) in water; topical: 50% (w/v) in water; challenge: 25% (w/w) in water 

MKT 

Not 

sensitising 

Annex B- 
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5.2.7.1, 

Glyphosate Monograph 

Guinea pig 

Dunkin Hartley 

46 ǀ 

98.6 

induction: 10% in 

water; challenge: 25% in water 

MKT 

Not 

sensitising 

, 1989e (CHE) TOX9552343 

Reference (Data owner) 

Species Strain 

Number 

and /or sex of animals 

Purity [%] 

Exposure conditions 

Test Method 

Results 

Studies not reviewed in the 2001 evaluation 

IIA 5.2.6/01 

2007 (NUF) ASB2012- 11439 

Guinea pig 

20 ǀ/test 

10 

ǀ/control 

95.1 

Intradermal induction: 3% (w/v) in PEG-300; topical induction: 50% (w/v) in PEG-300; 

challenge: 25% (w/v) in PEG-300 

MKT 

Not sensitising 

IIA 5.2.6/02 

2010 (HAG) 

ASB2012- 11440 

Guinea pig, Dunkin Hartley 

15 ǀ 

(+ 20 for positive control) 

96.4 

Intradermal induction: 0.01% in water; topical induction: 50%; 

challenge: 25% 

MKT 

Not sensitising 

IIA 5.2.6/03 

1995 (ALS) ASB2012- 11441 

Guinea pig Hartley 

60 ǀ 

97.56 

Intradermal induction: 5% (w/v) in paraffin oil, topical induction: 25% (w/v) in white petrolatum; 
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challenge: 25% (w/w) in white 

petrolatum 

MKT 

Not sensitising 

IIA 5.2.6/04 

2009 (EXC) ASB2012- 11442 

Guinea pig 

15 ǁ 

96.66 

Intradernal induction: 10% (w/w) in purified water; topical induction: 50% (w/w) in purified water; 

challenge: 15% (w/w) in purified 

water 

MKT 

Not sensitising 

IIA 5.2.6/05 

2009 (HAG) ASB2012- 

11443 

Guinea pig 

15 ǁ 

(+ 20 for positive control) 

98.8 

Intradermal induction: 0.01% in water, topical induction: 50%; 

challenge: 50% 

MKT 

Not sensitising 

Studies not reviewed in the 2001 evaluation 

IIA 5.2.6/06 

2010 (HAG) ASB2012- 11444 

Guinea pig 

15 ǁ 

(+ 20 for positive control) 

97.3 

Intradermal induction: 0.5% in water; topical induction: 50%; 

challenge: 25% 

MKT 

Not sensitising 

IIA 5.2.6/07 

2009 (HAG) ASB2012- 11445 

Guinea pig 

15 ǁ 15 ǀ 

96.4 

400 mg moistened 

induction and challange 

Buehler 

Test 

Not 

sensitising 

IIA 5.2.6/08 

2005 (HAG) ASB2012- 
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11446 

Guinea pig 

30 ǁ ǀ 

97.23 

70 % in water 

induction and challange 

Buehler 

Test 

Not 

sensitising 

IIA 5.2.6/09 

Guinea pig 

30 ǁ 

98.05 

50 % inductions and 

challange 

Buehler 

Test 

Not 

sensitising 

2008 (HAG) 

ASB2012- 11447 

Reference (Data owner) 

Species Strain 

Number 

and /or sex of animals 

Purity [%] 

Exposure conditions 

Test Method 

Results 

Studies not reviewed in the 2001 evaluation 

IIA 5.2,6/10 

2006 (NUF) ASB2012- 11448 

Guinea pig 

20 ǀ/test 

10 

ǀ/control 

95.7 

Intradermal induction: 0.195% (w/v) in isotonic saline; topical induction: 60% (w/v) in water; 

challenge: 60% (w/v) & 30% 

(w/v) in water 

MKT 

Not sensitising 

IIA 5.2.6/11 

1996 (SYN) TOX2000- 1987 

Guinea pig 

20 ǀ/test 

10 

ǀ/control 
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95.6 

Intradermal 

induction: 0.1% (w/v) in water; topical induction: 75% (w/v) in water; challenge: 

75% (w/v) & 30% (w/v) in water 

MKT 

Not 

sensitising 

IIA 5.2.6/12 

2007 (SYN) ASB2012- 11449 

Mouse CBA 

4 ǀ/group 

96.1 

Glyphosate acid dose 

levels: 0, 10, 25, 45 (% w/v) Hexylcinnamaldehyd e positive control 

demonstrated sensitivity of study 

LLNA 

Not sensitising 

IIA 5.2.6/13 

o, 2011 (SYN) ASB2012- 11450 

Mouse CBA 

4 ǀ/group 

96.3 

Glyphosate acid dose 

levels: 0, 10, 25, 50 (% w/v) Hexylcinnamaldehyd e positive control 

demonstrated sensitivity of study 

LLNA 

Not sensitising 

MKT = Magnusson Kligman Maximisation Test LLNA = Local Lymph Node Assay 

Table B.6.2-35: Summary of skin sensitisation studies with glyphosate salts (provided by the Notifiers) 

Reference (Data owner) 

Species Strain 

Number and /or sex of 

animals 

Purity [%] 

Exposure conditions 

Test Method 

Result 

Studies from the 2001 evaluation 

Annex B.5.2.7.2, 

Glyphosate Monograph 

1994 (MON / CHE) TOX9552345 

Guinea pig, Dunkin Hartley 

38 ǀ 

IPA 

62.2 % 

Induction: 25 % w/v (injection) and 100 % (topical); 

challenge: 100 % 

MKT 

Not sensitizing 
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Annex B.5.2.7.2, 

Glyphosate Monograph 

1984* (MON) Z35238 

Guinea 

pig 

16 

IPA 

53.8 % 

Induction and 

challange: 100 % 

Modified 

Buehler Test 

Not 

sensitising 

Description: 

Technical, white solid 

Lot/Batch number: 

P24 

Purity: 

As given in report 95.6 % a.i 

CAS#: 

Not reported 

Stability of test compound: 

Not reported 

Vehicle and/or positive 

control: 

Deionised water 

Test Animals: 

Species 

Guinea pig 

Strain 

Albino Cr1 (HA) BR 

Age/weight at dosing 

Young adult females / 250-317 g 

Source 

Housing 

Individually in suspended cages in racks suitable for animals 

of this strain and the weight range expected during the course of the study. 

Acclimatisation period 

At least 6 days 

Diet 

RGP), supplied by Labsure, Manea, Cambridgeshire, UK ad 

libitum 

Water 

Mains water ad libitum 

Environmental conditions 

Temperature: 17 ± 2 °C 

Humidity: 40-70 % 
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Air changes: Approximately 25 changes/hour Photoperiod: 12 hours light, 12 hours dark 

Study design and methods 

In-life dates: Start: 25 April 1995 End: 19 May 1995 

Animal assignment and treatment: In a dermal sensitisation study with glyphosate acid (95.6 % w/w 

a.i.) young adult, female, Albino Cr1 (HA) BR guinea pigs were tested using the method of Magnusson 

and Kligman. The study involved the treatment of guinea pigs using two procedures: the potential 

induction of an immune response and a challenge of that response. 

Induction: An area approximately 5 x 5 cm on the scapular region of each animal was clipped free of 

hair and a row of three injections (0.05-0.1 mL each) was made on each side of the mid-line. The 

injections were: 

i) Top: Freund's Complete Adjuvant plus deionised water in the ratio 1:1; 

ii) Middle: a 0.1 % w/v preparation of the test substance in deionised water; 

iii) Bottom: a 0.1 % w/v preparation of the test substance in a 1: 1 preparation of Freund's Complete 

Adjuvant plus deionised water. 

Control animals were treated the same as the test animals, except that they were treated with 

deionised water in place of the test substance. 

One day prior to topical induction, the application site was clipped and 0.5 mL of a 10 % w/v 

preparation of sodium lauryl sulphate in paraffin wax was applied in order to provoke a mild 

inflammatory response. 

One week after intradermal injection, the scapular area was treated with a topical application of the 

test substance as a 75 % w/v preparation in deionised water. This preparation (0.2- 

0.3 mL) was applied on filter paper (approximate size 4 cm x 2 cm) which was held in place by a piece 

of surgical tape. The tape was covered by a strip of adhesive bandage (approximate size 20-30 cm x 5 

cm) and secured by a piece of self-adhesive PVC tape. This occlusive dressing was kept in place for 

approximately 2 days. 

Deionised water only was applied to the filter paper for control animals. 

The application sites were checked approximately 1 day after removal of the dressings. 

Challenge: Two weeks after the topical inductions, an area, approximately 15 cm x 5 cm, on both 

flanks of all the test and control animals, was clipped free of hair. An occlusive dressing was prepared 

which consisted of two pieces of filter paper (approximate size 1 cm x 1.5-2.0 cm) stitched to a piece 

of rubber sheeting (approximate size 12 cm x 5 cm). 

A 75 % w/v preparation of the test substance in deionised water (0.05-0.1 mL) was applied to one of 

the pieces of filter paper and a 30 % w/v preparation in deionised water (0.05- 

0.1 mL) was applied to the second piece of filter paper. The dressing was placed on the shorn flank of 

the guinea pig so that the 75 % w/v preparation was on the left and the 30 % w/v preparation was on 

the right. It was then covered with a strip of adhesive bandage (approximate size 25-40 cm x 7.5 cm) 

which was secured by a self-adhesive PVC tape. 

After approximately 1 day, the dressings were carefully removed. Skin sites were examined 

approximately 1 and 2 days after removal of the dressings and any erythematous reactions were 

quantified and recorded, using a four-point scale. 

Positive Controls: The sensitising potential of hexylcinnamaaldehyde (HCA) was assessed essentially 

as described above to demonstrate the sensitivity of the strain of animals used and the reliability of 

the experimental technique. A concentration of 0.3 % w/v HCA in corn oil was used for the 

intradermal injections and HCA was used undiluted for the topical induction and challenge 

applications. 

Results and discussion 

Bodyweights: There were no treatment-related effects on bodyweight during the study. Induction 

reactions and duration: Not reported. 

Challenge reactions and duration: Following challenge of previously-induced guinea pigs with a 75 % 
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w/v preparation of the glyphosate acid in deionised water, scattered mild redness was seen in three 

of the twenty test animals and one of the ten control animals. This response is considered to be due 

to skin irritation following topical challenge. The basis for this conclusion is that an equivalent 

reaction was seen in one of the ten control animals and the reaction was restricted to the 24 hour 

clinical observation only, which is characteristic of a mild skin irritation reaction rather than skin 

sensitisation. 

Following challenge of previously-induced guinea pigs with a 30 % w/v preparation of the glyphosate 

acid in deionised water, no reaction was seen in any of the test or control animals. The net 

percentage response was calculated to be 0 %. 

Positive control: Following challenge of previously induced guinea pigs, scattered mild redness or 

moderate diffuse redness was observed in 14/20 test animals. Scattered mild redness was seen in 

two of the ten control animals. The net % response was 50 % and, therefore, HCA was classified as a 

moderate skin sensitiser which demonstrated the sensitivity of the strain of animals used and the 

reliability of the experimental technique. 

Table B.6.2-36: Number of animals with positive signs following challenge 

Test flank 

Challenge at 75 % 

Challenge at 30 % 

Scored after: 

24 hours 

48 hours 

24 hours 

48 hours 

Main test ς test group 

3/20 

0/20 

0/20 

0/20 

Main test ς negative vehicle control 

1/10 

0/10 

0/10 

0/10 

Challenge at 100% 

24 hours 

48 hours 

Positive control ς test group 

14/20 

13/20 

Positive control ς vehicle control 

2/10 

0/10 

Conclusion by the Notifiers: 

Glyphosate acid is not a skin sensitiser under the conditions of the test. 

Reference: IIA, 5.2.6/12 

Report: 2007, Glyphosate Technical Material: Skin Sensitisation (Local Lymph Node Assay In The 

Mouse). 

, 

Macclesfield, Cheshire, UK Data owner: Syngenta Report No.: R61837/1004 
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Date: 2007-02-09, not published ASB2012-11449 

Guidelines: OECD 429 (2002): OPPTS 870.2600 (2003): 2004/73/EC B.42 

(2004) 

Deviations: None 

GLP: yes 

Acceptability: Please see comment by RMS 

Materials and methods 

Test Material: 

Glyphosate Technical Material 

Description: 

Technical, white solid 

Lot/Batch number: 

0507 

Purity: 

96.1 % 

Stability of test compound: 

Stable under storage conditions ς ambient temperature in the 

dark. 

Vehicle and/or positive control: 

The vehicle for the test substance was dimethyl sulphoxide. The vehicle for the positive control 

substance 

(hexylcinnamaldehyde) was acetone in olive oil. 

Test Animals: 

Species 

Mouse 

Strain 

CBA/Ca/Ola/Hsd 

Age/weight at dosing 

8-12 weeks / 16.5-20.8 g 

Source 

Housing 

Maximum 4 per cage, in cages suitable for animals of this 

strain and weight range. 

Acclimatisation period 

At least 5 days 

Diet 

Diet (RM1), supplied by Special Diets Services Limited, 

Witham, Essex, UK. ad libitum 

Water 

Mains water supplied by an automatic system ad libitum 

Environmental conditions 

Temperature: 22 T 3 °C 

Humidity: 30-70 % 

Air changes: A minimum of 15 changes/hour Photoperiod: Artificial, 12 hours light / 12 hours dark. 

Study design and methods 

In-life dates: Start: 10th January 2007 End: 16th January 2007 

Animal assignment and treatment: A sample of glyphosate technical material was assessed for its 

skin sensitisation potential using the mouse Local Lymph Node Assay. The assay determines the level 

of T lymphocyte proliferation in the lymph nodes draining the site of chemical application by 
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measuring the amount of radiolabelled thymidine incorporated into 

the dividing cells. The test substance was applied as 10, 25 or 45 % w/v preparations in dimethyl 

sulphoxide. Groups of four female CBA/Ca/Ola/Hsd mice were used for this study. Dose selection 

rationale: Approximately 25µL of a 10, 25 or 45 % w/v preparation of the test substance was used in 

this study as 45 % w/v was the limit of solubility. 

Treatment preparation and administration: Approximately 25µL of a 10, 25 or 45 % w/v preparation 

of the test substance in dimethyl sulphoxide was applied, using a variable volume micro-pipette, to 

the dorsal surface of each ear. A vehicle control group was similarly treated using dimethyl 

sulphoxide alone. The procedure was repeated daily for 3 consecutive days. Three days after the 

third application, all the animals were injected, via the tail vein, with approximately 250µL of 

phosphate buffered saline (PBS) containing 20µCi of a 2.0Ci/mmol specific activity 3H-methyl 

thymidine. Approximately 5 hours later, the animals were humanely killed by inhalation of halothane 

vapour followed by cervical dislocation. The draining auricular lymph nodes were removed from each 

animal and, together with the nodes from the other animals in the group, were placed in a container 

of PBS. 

A single cell suspension was prepared by mechanical disaggregation of lymph nodes through a 200-

mesh stainless steel gauze. The cell suspensions were then washed three times by centrifugation 

with approximately 10 ml of PBS. Approximately 3ml of 5 % w/v trichloroacetic acid (TCA) was added 

and, after overnight precipitation at 4 °C, the samples were pelleted by centrifugation and the 

supernatant was discarded. The cells were then resuspended in approximately 1mL of TCA. 

The lymph node suspensions were transferred to scintillation vials and 10 mL of scintillant 

(Optiphase) was added prior to n-scintillation counting using a Packard Tri-Carb 3100TR Liquid 

Scintillation Counter. 

The reliability of the test system was assessed in a positive control study using the same method with 

a known sensitiser (hexylcinnamaldehyde) applied as 5 %, 10 % or 25 % w/v preparations in acetone 

in olive oil. 

Statistics / Data Evaluation: The results are expressed as a disintegrations per minute (dpm) value per 

lymph node for each group. The activity of each test group is then divided by the activity of the 

vehicle control group to give a test:control ratio known as the stimulation index (SI), for each 

concentration. 

The criterion for a positive response is that one or more concentrations of the test substance should 

elicit a 3-fold or greater increase in isotope incorporation relative to the vehicle control group. The 

assay is able to identify those materials that elicit responses in standard guinea pig tests for skin 

sensitisation. Consequently, a test substance which does not fulfil the above criterion is designated 

as unlikely to be a skin sensitiser. 

Results and discussion 

Group Mean Counts per Minute: The application of the test substance at concentrations of 10, 25 

and 45 % w/v in dimethyl sulphoxide resulted in an isotope incorporation which was less than 3-fold 

at all concentrations. Consequently, the test substance is considered not to be a skin sensitiser under 

the conditions of the test. 

Table B.6.2-37: Radiolabel incorporation into lymph-nodes of mice treated with glyphosate technical 

material 

Concentration of NOA446510 (%w/v) 

Number of lymph nodes assayed 

Disintegrations per minute (dpm) 

dpm per lymph node 

Test control ratio (SI) 

0 (vehicle only) 
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