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Summary

1. The herbicide glyphosphate in the formulations MON 35012 and MON 0139
70% was examined for in vitro percutaneous absorption through viable rat skin
membranes Both the concentrated formulation and the field dilution were
tested (6.249 and 0.080 mg glyphosphate per cm?, respectively for MON 35012
and 6.343 and 0.080 mg glyphosphate per cm’, respectively for MON 0139
70%). After 8 h of exposure, the test substance was removed from the
application site, and samples of the receptor fluid were collected for an
additional 40 h.

2. Fourty-eight hours after application of concentrated MON 35012, 10.3+4.2 %
of the dose glyphosphate had penetrated through rat skin membranes. When
MON 35012 was applied as field dilution, the relative penetration of
glyphosphate was 2.6 = 1.4 % after 48 h. For MON 0139 70% these values
were 1.3 = 1,9 % for the concentrate and 1.4 = 2.2 % for the field dilution. The
mean flux constants were 35.6 pg.cm>.h” (MON 35012 concentrate), 0.127
pg.cm i’ (MON 35012 field dilution), 2.01 pg.cm2.h™ (MON 0139 70%
concentrate) and 0.100pg.cm™® b’ (MON 0139 70% field dilution). The mean
Kp values were 0.089x10” cm/h (MON 35012 concentrate), 0.025%10°
cm/h (MON 33012 field dilution), 0.005x10” cm/h (MON 0139 70%
concentrate) and 0.019x107 cm/h (MON 0139 70% field dilution).

. At the end of the 8-h exposure period, 117.5 % (MON 35012 concentrate),
45.6 % (MON 35012 field dilution), 123.3 % (MON 0139 70% concentrate)
and 80.0 % (MON 0139 70% field dilution) of the applied dose glyphosphate
could still be removed from the application site with cotton swabs. At the end
of the study (48 h after application of the test compound), 4.7 % (MON 35012
concentrate), 23.1 % (MON 35012 field dilution), 2.4 % (MON 0139 70%
concentrate) and 2.3 % (MON 0139 70% field dilution) of the applied dose
glyphosphate was still present in the skin membranes. At the end of the study
(48 hours after application of the test compound), the mass balance was found
to be very variable: 132.4 %, 73.4 %, 128.2 % and 82.6 % for MON 35012
concentrate, MON 35012 field dilution, MON 0139 70% concentrate and MON
0139 70% field dilution, respectively.

(S5 )

4. Testosterone was used as a reference compound in this study. The penetration
data were in good agreement to the historical data of our laboratory.

5. In conclusion, an 8-hours exposure resulted in a penetration of ca. 10 % (MON
35012 concentrate), ca. 2.6 % (MON 35012 field dilution), ca. 1.3 % (MON
0139 70% concentrate) and ca. 1.4 % (MON 0139 70% field dilution) over a
period of 48 h in viable rat skin membranes.
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Statement of GLP compliance

We, the undersigned, hereby declare that this report constitutes a true and
complete representation of the procedures followed and of the results obtained in
this study by TNO Nutrition and Food Research, and that the study was carried out
under our supervision, The study was carried out in accordance with the OECD
Principles of Good Laboratory Practice.

Drs. J.A. van Burgsteden
(Study director) Date

Dr. J.P. Groten
(Management) Date
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Quality Assurance Statement

On:

Report Number:
Date -

The protoco! was inspected as folows:

Date of inspection:
14 March 2002

In vitro percutaneous absorption study with
[14C]glyphosphate using viable rat skin membranes

14 June 2002

Date of report:
14 March 2002

Page 5of 35

The experimental phase of this study was inspected by the Quality Assurance Unit

of TNO Nutrition and Food Research Institute as follows:

Date of inspection:
14 March 2002

This report was audited as follows:

Dates of audit’

Date of report:
14 March 2002

Date of report:

I, the undersigned. hereby declare that this report provides an accurate record of
the procedures employed and the results obtained in this study; all inspections
were reported to the study director and the management on the dates indicated.

Drs. M.C.T.J. Meeuwsen
(Quality Assurance Unit)
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GLP compliance monitoring umnit statement

tnspectie

&

ENDORSEMENT OF COMPLIANCE

WITH THE OECD PRINCIPLES OF
GOOD LABORATORY PRACTICE

Purasuant to the Netherfands GLP Compliance Monitering Programma and
scoording to Directive 88/320/EC the conformity with the OECD Principlea of
GLP wes szsessed on 22-26 Novernbes 1939 et

TNO Nutriten and Food Reaearch institute
Utrechtasweg 48
P.O. Box 360
3700 AJ Zelat

it ia herewith confirmied that the sfore-mentloned 1est facility 18 currandy
opsrating In comphanes with the OECD Principles of Bood Leboratory Practice
in the following aress of expertiss: Toxicity and Mutagenicity studias, end
studies on Matsboliem and Kinetcs.

ingpactorate for Heslt Pr (= o V v Probils Haalth
Minhtry of Haalth, Walfere eng Jport
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Testing facility

The study was conducted by:
TNO Nutrition and Food Research
Department of Biomolecular Sciences
P.O.Box 360, 3700 AJ ZEIST, the Netherlands
Telephone +31 30 69 44 144
Telefax +31 30 69 57 224
Visitors address: Utrechtseweg 48, Zeist, the Netherlands

This unit is operating in full compliance with the OECD GLP principles.

Contributors

Study director . Drs. J.A. van Burgsteden’
Deputy study director : Dr. J.J.M. van de Sandt
Management : Dr. I.P. Groten

! Pepartment of Biomolecnlar Seiences
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1 Introduction

At the request of Monsanto Europe S A. (Louvain-la-Neuve, Belgium), the
herbicide glyphosphate was examined in two formulations (MON 35012 and MON
0139 70 %) for in vitro percutaneous absorption through viable rat skin
membranes. Both the concentrated formulation and the formulation suspended in
water (81 times for MON 35012 and 82 times for MON 0139 70 %) in order to
obtain the field dilution were tested. Testosterone was used as a reference com-
pound with known in vitro absorption characteristics The study outline was based
on the draft OECD guideline for the testing of chemicals (skin absorption. in vitro
method, Draft Guideline 428, December 2000), the ECETOC recommendations
{1993) and the report of ECVAM workshop 13 (1996). The study was conducted
according to the OECD Principles of Good Laboratory Practice (1997).
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2 Experimental

2.1 Test substances

2.1.1 Non-radiolabeled formulations

Name : MON 35012

Product category > herbicide

Active ingredient : glyphosphate; CAS no. 38641-94-0

Molecular formula : CHNO.P

Log K,,, of active ingredient 1-4.1

MW of active ingredient :228.2

Appearance of formulation : vellow to amber liquid

Composition of formulation : Isopropylamine salt of glyphosphate (ca. 46 %
w/w)

Surfactant Cocoamine (ca. 18 % w/w)
water and minor formulating ingredients (ca.
35.5 % (wiw)

Density : 1.1604 g/mL (at 20°C)
Glyphosphate content :399.6 g/L (see appendix 1)
Batch number s A1C1607105
Arrival date : 16 January 2002
Expiration date : 22 March 2003
Storage : ambient temperature
Supplier : Monsanto Europe S.A.
TNO reference no. : 020030
Name :MON 0139 70 %
Product category . herbicide
Active ingredient : glyphosphate; CAS no. 38641-94-0
Molecular formula : C.HNOP
Log K, of active ingredient s-4.1
MW of active ingredient 12282
Appearance of formulation : Clear liquid
Composition of formulation : Isopropylamine salt of glyphosphate (ca. 62 %
wiw)

Inert ingredients (ca. 38 %)
Density : 1.1782 g/mL (at 20°C)
Glyphosphate content < 405.5 g/L (see appendix 1)
Batch number : MVH32/6780138
Arrival date : 16 January 2002
Expiration date : 15 January 2004
Storage : ambient temperature
Supplier : Monsanto Europe S.A.
TNOQ reference no. : 020032

Canfidential - Produced Subiect to Protective Order MONGLY00888362
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2.12  Radiolabeled glyphosphate

Name for the report
Specific activity

Batch number

Arrival date

Expiration date
Storage

Supplier

TNO reference no.
(Radioactive materials)

2.1.3  Reference compounds

Radiolabeled water
Molecular weight
Specific Activity
Purity

Appcarance

Lot no.

Storage conditions
Arriva) date
Expiration date
Supplier

TNO internal reference no.

(Radioactive materials)

Name of the test substance
Chemical name
Molecular weight
Log Po/w

Batch no.

Purity

CAS. reg. no.
Storage conditions
Arrival date
Expiration date
Supplier

TNO internal reference no.

~~nfidantial - Prodiced Subiect to Protective Order

: [*Clglyphosphate

: 26.0 mCi/mmole

: 2010-05-5

: 24 January 2002

: 2 October 2002

1<-18°C

. Monsanto Company, St. Louis, MO
1595

: PHIH,0

1180

1370 MBg/g

: not determined

: clear liquid
:3249-399
:2-10°C

: 19 February, 2001
- 19 February, 2003
: NEN™ Life Science Products
:534

: Testosterone

- 4-androsten-17p-ol-3-one
-288.4

1331

: H234

:98.4 %

1 58-22-0

:2-10°C

: 7 January 2000

: December 2004

: Steraloids Inc. (Newport R.I, USA)
1 990365

MONGLY00888363
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Radiolabeled testosterone : [4-"C]testosterone
Specific Activity : 1.983 GBg/mmol
Purity 1>97%
Lot no. :3379017
Appearance : clear liquid (ethanol solution)
Storage conditions 12-10°C
Supplier : NEN™ Life Science Products
Arrival date : 5 February, 2002
Expiration date : 5 February, 2007
TNO internal reference no. 1 597

(Radioactive materials)
2.1.4  Dose solutions

The dose solution of group RA was prepared by adding radiolabeled glyphosphate
to the MON 35012 formulation to vield a radioactive concentration of 2.25
MBg/mL.. For group RB, radiolabeled glyphosphate was added to the MON 35012
formulation which was suspended in water 81 times, yielding a radioactive
concentration of 1.02 MBq/mL.

The dose solution of group RC was prepared by adding radiolabeled glyphosphate
to the MON (139 70% formulation to yield a radioactive concentration of 2.52
MBg/inL. For group RD, radiolabeled glyphosphate was added to the

MON 0139 70% formulation which was suspended in water 82 times, yielding a
radioactive concentration of 1.06 MBq/mL.

The dose solution of the reference compound (group RE) was prepared by
dissolving non-radiolabeled testosterone and [4-'*CJtestosterone in ethanol to yield
a concentration of 2.45 MBg/ml. Total radioactivity of the dosing solutions was
determined in three mock dosings prior to and after the application to the skin
membranes.

2.2 Time schedule

The experimental phase of the study was performed between 12 March and 15
March 2002. Radioactive measurements took place until 25 March 2002.

2.3 Source of rat skin

Rat skin was obtained on 12 March 2002 from four male Wistar rats of 7 weeks
old (Charles River, Germany). The dorsal and flank skin of the animals was
clipped free of fur by means of electric clippers. The culture of rat skin took place
immediately after sacrifice of the animals.

Confidential - Produced Subject to Protective Order MONGLY00888364
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24 Two-compartment model

Skin membranes of (.84 + 0.07mm thickness were cultured in a two-compartment
mode] as described by Van de Sandt er al. (1993; 2000). Briefly, sterile glass rings
(internal area of ca. 0.64 cm®) were glued to the skin membranes using
cyanoacrylate-based glue. Skin membranes were washed three times for 15 min in
medium supplemented with bactericides and fungicides to prevent biological
contamination. The skin membranes wcre then carefully transferred into 6-well
plates on a Netwell insert (500 pm mesh), which allows contact of the receptor
fluid to the dermal side of the skin, while the stratum corneum remains exposed to
the air. The 6-well plates were placed 1n a humidified incubator gassed with 5%
CO, and 40% O, at 32°C. To obtain a homogeneous distribution of the receptor
fluid the 6-well plates were rocked on a platform ca. 9 times per minute. The
receptor fhuid (total volurae 1.2 ml) consisted of a mixture of DMEM and HAM
F12 culture medium (3:1) supplemented with EGF (10 ug/L), hydro-cortisone (400
pg/L), gentamicin (50 mg/L) and Foetal Calf Serum (10 %. v/v).

2.5 Experimental design

The study was conducted according to protocol P4478 entitled “Protocol for an in
vitro percutaneous absorption study with ['“C]glyphosphate using viable human
and rat skin membranes”, approved by the Study Director on § February, 2002 and
by the sponsor on 18 February, 2002,

Integrity of the skin membranes was assessed by determining the permeability
coefficient (Kp) of tritiated water. Subsequently, MON 35012 and MON 0139
70% were applied topically to the membranes as concentrate and as field dilution,
Testosterone was used as reference substance. In all groups, samples of the
receptor fluid were collected up to 48 hours.

Confidential - Produced Subiect to Protective Order MONGLY00888365
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The overall study design was as follows:

Group | Group Test

Formulation Exposwre } Concentration
Substance i

tine (mg/ml)

RA 6 Glyphosphate MON 35012 gh 400.0 6.250
(concentraie)
RB 6 Glyphosphate MON 35012 8h 5.12 0.080

(field drlution)

RC 6 Glyphosphate MON 0139 70% 8h 405.9 6.343
(conccntrate)
RD 6 Glyphosphate | MON 0139 70% éh 512 0.080
(field dilution)
RE 6 Vestosteronc ethanol® 48h 1.06 0.0165
s S P e —

% 10 pl of the test samples was applied on a skin surface of ca. 0.64 em’
® ethanol was carefully evaporated using compressed air

2.6 Assessment of membrane integrity

After ap equilibration period of approximately 1 b, the inner side of the glass ring
was dried with a sterile gauze swab and 200 ul saline containing tritium water
(16.7 kBg/ml) was applied in each glass ring. The rings were covered with a glass
cover. Samples of receptor fluid (200 pl) were collected at 1.0, 2.0 and 3.0 h after
application. Subsequently, tritium water remaining at the application site was
removed with a sterile gauze swab.

2.7 Assessment of percutaneous absorption of glyphosphate

Skin membranes with a permeability coefficient (Kp) of less than 3.5x10% cm/h
for tritiated water were used. In all test groups, 10 pl of the test solution was
applied in the glass rings (0.64 cm?). After § h of exposure (groups RA, RB., RC
and RD) the test compound was removed from the application site with 6 cotton
swabs soaked in 3 % aqueous Teepol solution. In all test groups samples of
receptor fluid (500 ul) were collected at 1, 2, 4, 6, 8, 10. 20, 24, 28,44 and 48 h
after application of the test compounds. Directly after each sampling the original
volume of the receptor fluid was restored by adding 500 pl fresh receptor fluid to
each well.

Confidential - Produced Subiect to Protective Order MONGLY00888366
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2.8 Determination of mass balance

At the end of the experiment, the recovery of the applied test compounds was
determined in four of the six skin membranes per test group. The fifth and sixth
skin membrane of each test group were cut in half and fixed in 4% buffered
formaldehyde (one half) or embedded in TissueTek and frozen on dry ice (second
half) for microscopic evaluation (see section 2.10), In all membranes, the
remaining test compound was removed from the application site with 6 cotton
swabs soaked in 3 % aqueous Teepol solution. This procedure was performed after
8 b of exposure (groups A, B, C and D) or after 48 h of exposure (group E). After
48 h of exposure, the skin membranes of all three groups were digested in 5 ml
1.5 M KOH in 20% ethanol. The receptor fluid was collected and the wells were
washed two times with 1.0 ml ethasol. Total radioactivity was determined in all
compartments separately (receptor compartment, skin tissue and dislodged
fractions).

29 Determination of radioactivity

The radioactivity was determined as DPM, using a LKB/Wallac $1409 scin-
tillation counter. The amount of radioactivity was determined in (aliquots of) the
mock dosing samples, the collected receptor fluid samples, the washing fractions
and the digested skin. Ultima Gold scintillation liquid (Packard) was added to the
samples of the receptor fluid (4 ml per sample), the cotton swabs (4 ml per
sample), the washing fractions (15 ml per sample) and samples of the mock dosing
samples (4 ml per sample). For the determination of radioactivity in digested skin
membranes, 15 ml Hionic-Fluor scintillation liquid (Packard) was added to an
aliquot of each digested skin membrane.

2,10  Determination of auroradiography

In two of six membranes per test group, the distribution of the test compound was
assessed qualitatively by autoradiography at the end of the study. After removing
the remaining test compound from the application site with 6 cotton swabs soaked
in 3 % aqueous Teepo! solution, the membranes were cut in half and fixed in 4%
buffered formaldehyde (one half) or embedded in TissueTek and frozen on dry ice
(second half) for microscopic evaluation. The parts of the membranes that were
fixed in 4% buffered formalin were processed for embedding in paraffin. Both the
fixed and frozen parts of the membranes were sectioned, covered with
photographic emulsion for one and two weeks and developed. Hereafter, the
sections were stained with haematoxylin and eosin for microscopic evaluation.

Confidential - Produced Subiject to Protective Order MONGLY00888367
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211 Calculations

« The cumulative penetration of the applied test substances was calculated from
the 500 pl receptor fluid samples by the following equation:
Cumulative dpmy = (2.4 x dpm(500ul) + Z(dpmy.,(500ul)..dpm,(500p1))

dpiny : radioactivity at sampling umc T
dpmy, : radioactivity at the sampling time preceding T
dpm, : radioactivity at the first sampling time

The cumulative penetration {DPM] was transformed to the cumulative
penetration [pg/cm?] using the following equation:
(cumulative penetration [DPM]/applied dose of [ring-U-"*Clchlorpropham
[DPM]) * applied dose of chlorpropham {pg/cm’]

= The flux constant [pg.cm2.h"'] was calculated from the linear portion of the
cumulative penetration curve, using the program Microsoft Excell 97 SR.

+ Lag time |h] was obtained by extrapolating the linear portion of the cumulative
penetration curves to the x-axis, using the program Microsoft Excell 97 SR

+ Least-square-method: r* was calculated of the linear portion of the cumulative
penetration curves, using the program Microsoft Excell 97 SR.

« Kp = flux constant [pg.cm™.h?)/applied concentration [pg.cm?)

2.12  Retention of records, samples and specimens

The remaining test substance will be retained for at least six months after sub-
mission of the final report. The raw data, the master copy of the final report and all
other information relevant to the quality and integrity of the study, including tissue
specimens, paraffin blocks and microscopic slides, were retained in the archives of
the TNO Nutrition and Food Research for a period of at least five years (tissue
specimens, paraffin blocks) or at least 15 years (slides, raw data) after reporting of
the study. At the end of the five year storage period, the sponsor will be asked
whether the tissue specimens and paraffin biocks can be discarded, should be
stored for an additional period, or transferred to the archives of the sponsor.

2.13  Deviations of the protocol

As of March 15 2002, the name of the Department of Explanatory Toxicology has
been changed into Department of Biomolecular Sciences.

Upon request of the sponsor, the experiment has not been performed using viable
human skin membranes.

Confidential - Produced Subject to Protective Order MONGLY00888368
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3 Results

i1 Integrity of skin membranes

Prior to the determination of the percutaneous absorption of glyphosphate and the
reference compound (testosterone), the permeability coefficient (Kp) for tritium
water was determined in 60 skin membranes. Skin membranes with a Kp value
below the cut-off values of 3.5%10”? em/h were selected for the study. The
individual data of the penetration of tritium water through the selected skin
membranes are given in appendix 2.

3.2 Percutaneous absorption of glyphophate

The herbicide glyphosphate was examined for in vitro percutaneous absorption
through viable rat skin membranes in the formulations MON 35012 and MON 0139
70%. MON 35012 and MON 0139 70% were applied topically for 8 h to the skin
membranes as concentrate (6.249 and 6.343 mg glyphosphate per ¢cm” for MON
35012 and MON 0139 70%, respectively) and as field dilution (0.080 mg
glyphosphate per cm? for both MON 35012 and MON 0135 70%).

Fourty-eight hours after application of concentrated MON 35012, 10.3£ 4.2 % of
the dose glyphosphate had penetrated through rat skin membranes. When

MON 35012 was applied as field dilution, the relative penetration of glyphosphate
was 2.6 £ 1.4 % after 48 h. For MON 0139 70% these values were 1.3 1 9 % for
the concentrate and 1.4 + 2.2 % for the ficld dilution. The mean flux constants were
356 pg.em>h”’ (MON 35012 concentrate), 0.127 pg.em™.h™ (MON 35012 field
dilution), 2.01 pg.cm2h' (MON 0139 70% concentrate) and 0.100pg.cm™ h!
(MON 0139 70% field dilution). The mean Kp values were 0.089x10? cm/h (MON
35012 concentrate), 0.025x10 cav/h (MON 35012 field dilution), 0.005x107° ecm/h
(MON 0139 70% concentrate) and 0.019%x10% cm/h (MON 0139 70% field
dilution) (table 1 and 2, appendix 3). At the end of the 8-h exposure period,

117.5 % (MON 35012 concentrate), 45.6 % (MON 35012 field dilution), 1233 %
(MON 0139 70% concentrate) and 80.0 % (MON 0139 70% field dilution) of the
applied dose glyphosphate could still be removed from the application site with
cotton swabs (appendix 5).
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Table 1 Overview table of the in vitro percutaneous penetration of

_glyphosphate in MON 35012
Group A B
n 6 6
Dose glyphosphate 6.249 mg.cm® 0.080 mg.cm”
Penetration within % of dose ug.cm™ % of dose pg.cm?
8h 240 150.1 0.84 0.67
24 h 7.59 474.1 1.93 1.55
48 h 10.34 646.3 2.62 210
Flux constant 35.6 0.127
(ug.cm®h]
Kp value 0.089 x 107 0.025 x 107
[em.h™]
Lag time 4.1 3.2
[h

Table 2 Overview table of the in vitro percutaneous penetration of

glyphosphate in MON 0139 70%
Group C D
n 6
Dose glyphosphate 6.343 mg.cm™ 0.080 mg.cm?
Penetration within %ofdose | pgem? | %ofdose | pgom?
§h 0.17 106 0.35 028
24 h 0.94 594 1.19 0.95
48 h 1.27 80.8 1.42 1.13
Flux constant 2.01 0.100
(ng.om?.h]
Kp value 0.005 x 107 0.019 x 107
[em.h™]
Lag time 2.2 48
(h]
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33 Percutaneous absorption of reference compound

Testosterone was used as reference compound and was applied to the skin
membranes at a dose of 16.5 pg.em™ (group E). The cumulative amount that
reached the receptor fluid 48 h after application was 3.73 + 0.74 pg.cm™(22.61 +
4.49 %) (table 3, appendix 3). The flux constant was 0.10 pg.cm™h” and the Kp
value was 0.093x10” em/h. The lag time was 6.5 h.

34 Micro autoradiography

Table3  Overview table of the in vifro percutaneous penetration

of testosterone
Group C
n 6
Dose [pg . em™] 16.5
Penetration within % of dose pg.om?
8$h 1.65 0.27
24h 10.48 1.73
48 h 22,61 3.73
Flux constant 0.098
[ngem?h]
Kp value 0.093 x 10”
[cm.k!]
Lag time 6.5
(b
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4 Discussion and conclusions

The herbicide glyphosphate in the formulations MON 35012 and MON 0139 70%
was examined for in vitro percutaneous absorption through viable rat skin
membranes. Both the concentrated formulation and the field dilution were tested
{6.249 and 0.080 mg glyphosphate per cm® respectively for MON 35012 and 6.343
and 0.080 mg glyphosphate per cr? respectively for MON 0139 70%), using an 8-h
exposure period.

Fourty-eight hours after application of concentrated MON 35012, 10.3 £ 4.2 % of
the dose glyphosphate had penetrated through rat skin membranes. When MON
35012 was applied as field dilution, the relative penetration of glyphosphate was
2.6 £ 1.4 % after 48 h. For MON 0139 70% these values were 1.3 + 1.9 % for the
concentrate and 1.4 = 2.2 % for the field dilution.

At the end of the 8-h exposure period, 117.5 % (MON 35012 concentrate).

45.6 % (MON 35012 field dilution), 123.3 % (MON 0139 70% concentrate) and
80.0 % (MON 0139 70% ficld dilution) of the applied dose glyphosphate could still
be removed from the application site with cotton swabs. At the end of the study

(48 h after application of the test compound), 4.7 % (MON 35012 concentrate),
23.1 % (MON 35012 field dilution), 2.4 % (MON 0139 70% concentrate) and

2.3 % (MON 0139 70% field dilution) of the applied dose glyphosphate was still
present in the skin membranes. These results indicate that the amount of
glyphosphate that reaches the skin is noticeably higher in the MON 35012 field
dilution as opposed to the MON 0139 70% field dilution.

At the end of the study (48 hours after application of the test compound), the mass
balance was found to be very variable: 132.4 %, 73.4 %, 128.2 % and 82.6 % for
MON 35012 concentrate, MON 35012 field dilution, MON 0139 70% concentrate
and MON 0139 70% field dilution, respectively.

Testosterone was used as a reference compound in this study. The penetration data
were in good agreement to the historical data of our laboratory,

In conclusion, an 8-hours exposure to MON 35012 resulted in a penetration of ca.
10 % (concentrate) or ca. 2.6 % (field dilution) over a period of 48 h in viable rat
skin membranes. An § hours exposure to MON 0139 70% resulted in a penetration
of ca. 1.3 % (concentrate) or ca. 1.4 % (field dilution) over a period of 48 h in
viable rat skin membranes.
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Appendix 1 Certificates of Analyses

UMWELTANALYTIK
GMBH

U Umwalionalyilk GmbH - Bleichsir 19 D- 75173 Plorzheim Chamische und blologische
Untersuchungslobors

BleichsinaBa 13 - D-75173 Plorzheim
Telelon 07231/9236-0
Telefax 07231/923666

E-Mall: Infp@liu-phorzheim, de
Internet www lu-piorzholn de

CERTIFICATE OF ANALYSIS

Sample: MON 01339 70 % solution
Batch No. MVH32/6780138

Density. 1.1782 g/mt. (at 20 °C)
Analysis date’ 23 January 2002

Expiralion date:  January 2004

Assay: HPLC datermination with photodiode array detection according to
the method described in the final report of study 20021035/01-RCA.
This study has been performed in compliance with the principles of
Good Laboratory Practice.

Result: Glyphosate acid  405.5g/L

{Mean from five determinations, RSD: 0.8 %)

Pforzheim, 06 Fabruary 2002

/4/ 4/‘ L [THIB 13 AN EXACT COPY OF
) THE OglGINAL DOCUMENT
Andreas Witte Y I

Hush C48 (N 46001 aidaeciierian Pibikboratornem
Dt

Bankverbindung. sir, der Gesallschaft: Ploszhelm  Geschiiailhrer und veraldigler 1T P
$porkasse Plorzhelm  Amisgerichi Plorzheim HRB 2870 Sachversitindigar- B Mans Eberhard! T yan[=3
BLZ 666 50083 Laborielier Umwall Or Rainer Kioter J

Konto 900265 Us) -iNr, DE 144195954 Laboriolier Ricksitinda: Dr Paler Mands DAP-PA-3376.00
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Appendix 1 Continued

- UMWELTAMALYTIK
GMBH

IFU Umwelionalylik GmbH  Bleschsir 19+ D-75173 Plorzheim Chermische und biclogische
Urersuchungsiabors

Bleschsirale 19 D-75173 Plorzhaim

Telefon 0723179234640
Telafox 072317923666
EMok info@ifuplorzheim.de
Iniernel weaw iu-plorzhelm de

CERTIFICATE OF ANALYSIS

Sample: MON 35012

Balch No.: A1C1607105

Density: 1.1604 g/ml (at 20 °C)
Analysis date! 09 May 2001

Explration date:  May 2003
Assay. HPLC determination with photodiode aray detection according to
the method described m the final report of study 20011085/01-RCA.

This study has been performed in compliance with the prinsiples of
Good Laboratory Prachics.

Resuit: Glyphosate acld 399.68 g/l

(Maan from five determinations, RBD: 1.2 %)

Plorzheim, 22 May 2001

| / ;‘,//{"

Andreas Witte
Mgz UBS 8N 4T) exmiiegiod PriRgbormionum
Assmainionasge
Bankverbladung: sitz des Gasallachalt, Plorahelm GeschalisiOhres und veraudigier L ne
Sporkasse Plorthein  Amisgerichy Plorzhoim HRB 2870 Sachversiondiger, Br. Hans Ebarhard)
BLZ 646 50085 Labonslier Ymwalh: Dr. Relner Kiafar aP-AA-2375.00
Kunte 900 265 Ust -dNr D 144195954 Laboreer ROcksidnde: Dr Peior Mande -
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Appendix 2 Individual data of the cumulative penetration of tritium water

Table I Cumulative penetration of tritium water through rat skin prior
to application of MON 35012 (group A)

Cumulative radioactivity [dpm])

Cell number 1 2 3 4 5 6

Time interval 0-1h | 696 174 36 830 942 462
0-2h | 1424 | 857 702 | 2183 | 1741 995
0-3h | 2584 | 1049 | 2018 | 3103 | 2863 { 1208

Penetration rate 1346 | 546 1051 | 1616 | 1491 629

[dpm.cm®h]
Kp value 134 ] 054 1 105 | 161 | 149 | 0.63
[em h'.10%]
Table I Cumulative penetration of tritium water through rat skin prior

to application of MON 35012 (group B)

Cumulstive radioactivity [dpm)]

Cell number ] 2 3 4 5 6

Time interval 0-1h | 306 696 222 876 342 456
0-2h | 903 1244 511 1508 951 1936
0-3h | 1285 | 2938 794 | 2263 { 1814 | 2432

Penetration rate 669 1530 | 414 1179 | 945 1267
[dpm.cm™®h!]

Kp value 067 | 153 | 041 | 118 | 094 | 1.26
[em.bh10Y
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Appendix 2 Continned

Table ITI Cumulative penetration of tritium water through rat skin prior
to application of MON 0139 70% (group C)

SRS

Cumulative radioactivity [dpm]

Cell number 1 2 3 4

L94%
[« 2}

Time interval 0-1 h 126 246 438 780 870 1128
0-2h | 1179 917 1831 1510 1957 1124
0-3h | 2026 | 1549 | 2322 | 2208 | 3495 | 2900

Penetration rate 1055 | 807 1209 | 1150 | 1820 | 1510
[dpm.cm®h’]

Kp value 1.05 | 0.80 }1.21 1.15 1.82 | 1.51
[cm.h'.10°]

Table IV Cumulative penetration of tritium water through rat skin prior
to application of MON 0139 70% (group D)

Cumulative radioactivity {dpm]

Cell number 1 2 3 4 5 6

Time interval 0-1 h | 136 228 270 468 564 342
0-2h | 614 680 | 1017 | 1182 | 796 843
0-3h | 640 | 1465 | 2127 | 1852 | 1981 | 1610

Penetration rate 333 763 1108 965 1032 839
[dpm.cm™.h']

Kp value 0.33 0.76 1.10 0.96 1.03 1§ 0.84
[emh.107]
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Table V Cumulative penetration of tritium water through rat skin prior
to application of testosterone (group E)
Cumulative radioacrivity [dpm]
Cell number 1 2 3 4 5 6
Time interval 0-1 h | 486 468 222 474 672 540
02h | 663 864 565 | 2455 | 1882 | 162
0-3h | 1312 § 1313 665 4639 | 3407 | 2208
Penetration rate 683 684 346 | 2416 | 1774 | 1150
[dpm.cm™h]
Kp value 068 | 068 | 035 | 241 1.77 | 1.15
[emb ' 107]
MONGLY00888379
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Appendix3 Individual data of the cumulative penetration of glyphosphate
and testosterone through rat skin

Table VI Cumulative penetration of glyphosphate in MON 35012
formulation (concentrate) through rat skin

RA curnyl Borphon (jojomd)
Rephcats no 1 2 3 4 5 & Mean 8D
ima (M)
11 o018 048 026 188 22 0,00 081 o3
2] 075 353 137 1082 21.20 053 839 824
4f 10798 1500 9.39 5587 146 73 385 5147 5560
6] 1B480 3258 28,07 125 50 26213 1162 87.48 464
8 9234 5620 61,22 21d.81 452 60 2344 150 10 182.35
1o 11612 8566 112,56 317 37 §58.57 41,98 222.41 234 30
201 26108 286 42 20 549 25 542 88 143,76 41027 27114
24] 30167 367 68 420,17 593 82 $75.54 185 56 474 14 280 45
28 33548 442 41 98 48 825 55 1006 58 221.52 52117 7463
44 308,96 648 28 668 & 688,35 1084 78 353,61 642 23 264 68
48] 41377 710 87 658 98 667 44 1084 13 3429 846 27 26172
Linost range 820 10-24 8.24 810 8-10 828
Flux constant (pg/emsn) 14,08 2013 2215 4797 9935 10.02 3561 3392
Kp * 10-3 (emm) 0035 0.05¢ 00Ss5 0,120 0248 0025 0.088 oo8s
Log tme 5 57 LR 34 34 57 41 17
0 8983 10000 0 5558 08684 09554 08857 0.5934
Table VI  Cumulative penetration of glyphosphate in MON 35012
formulation (field dilution) through rat skin
B curmulatna s )
IReplcala Ho 1 2 3 4 5 6 Maan 50,
\ime (M)
1 000 602 0.00 001 0.00 001 oo 0.01
2 0.01 610 .01 008 091 ao8 004 0.04
4 o008 118 6.03 0.34 0.06 022 031 043
6 o 107 007 078 01€ 042 043 040
8 o021 148 013 124 0.28 o87 067 057
0f 037 168 oR 173 045 085 094 072
200 075 275 0.56 226 072 145 142 092
24f 084 293 0.84 248 0.61 161 155 0.56
280 004 311 6.7 258 080 179 167 1.00
44 140 334 055 324 122 282 213 1.07
48 132 348 0.50 334 117 2.38 210 113
Lineer rangs 6-10 §-10 840 8-10 610 810
Fhax constant (pgremih) 0085 0.204 0040 0247 0073 0133 0127 0083
Kp * 10-3 (cmm) 0.013 G040 $.008 0,048 0014 0.026 0.025 ooig
Lag tma 45 a7 44 30 39 29 82 14
r 0.8625 1 0000 0.0872 10000 03558 06988 09542
MONGLY00888380
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Appendix3 Continued

Table VIII  Cumulative penetration of glyphosphate in MON 0139 70%
formulation (concentrate) through rat skin

cumulailve absarplion (g/icm)
1 2 3 4 5 8 Maan 5 0.
1 018 [ ] 018 018 0140 028 017 3,07
2 064 024 .40 a.81 028 188 083 054
4 373 o 43 104 128 058 848 251 312
€ 818 138 2.08 2,94 Q77 16 84 554 €38
8 1762 116 1217 485 nad 27 01 1056 10.40
19 248 80 127 84,16 814 [o3:13 3863 2813 3086
20 42 08 231 200,03 2343 120 4164 8178 74.81
24 4p 80 25¢ 233,62 29 85 130 42 43 £5.38 87.%9
9] 4§185 278 26282 38 21 122 4275 58,22 34 59
44 &8 09 387 380,74 8277 158 4336 89.70 13468
48| %8 00 226 348,37 5878 151 43 92 §0.80 119,68
Linasr range 510 1-4 248 a-44 16 &-10
Fiux cans@nl (Lgiom'h) 436 012 da1 181 013 542 201 232
[P ® 10-3 {emuhy) 09107 00003 00010 5 0040 0.0003 00134 00050 0 0057
Lap (ime 39 01 12 52 00 29 22 24
r 0.9987 0 9998 06834 0 9886 0.96_;5 Q B35 0 8861

Table IX Cumulative penetration of glyphosphate in MON 0139 70%
formulation (field dilution) through rat skin

RD S abegrpion )
Cate na 1 2 ] 4 5 [ Maan® $.0.°
Lma (M)
1 0000 0000 0.000 0000 0000 0017 0,008 0007
2§ 0000 0000 0000 0.000 0.008 0085 0015 0.034
4 80.0Mm 4000 0008 @ 00D 0040 o7 o083 0125
& 0.007 0004 0018 0008 0172 D704 0151 [ai:]
a 0.008 0004 0030 ¢g1Q 0.3% 1,239 0 280 0490
10 0.007 0008 0045 1015 0.841 1,773 0448 0728
2 oo op18 Qo072 0080 2020 2073 0877 1.330
24 0.017 Q014 0078 0078 3409 2114 0.962 1.481
288 0016 0.018 00 0085 3612 2129 0,952 1529
44 0018 0.024 0,054 0184 4257 2178 1422 1.782
48 0.020 0,026 0087 0.184 4 300 2.167 1133 1783
Linaar rangs €10 80 81D 8-10 820 8-10
Fiux conetan (ugiem¥h) ND o003 g0a7 0002 0218 0,287 0100 0132
Kp = 10-3 {emh) ND 00005 0001 0.0008 00428 00522 00184 0.0257
Leg ume ND 64 5 40 62 34 4.8 1.4
* ND 10000 08998 0 9853 1 0000 0.9988 D.9%95

“meen of repheaies 25 4.5 and §
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Table X Cumulative penetration of testosterone through rat skin
Groyp RE cumulalive gusorplion testosiarons (Iem)
Raphcaie 1o 1 Fl —f-J7L’_—5‘~ ] Tisan N
hme (h)
11 oo 000 voo 0.06 000 000 00 0,60
2t ooo 000 0,00 .60 0.09 000 0G0 000
a4 o003 00z 0.6z 00§ €04 004 0.03 0.01
§ 012 [oRel:] .07 022 014e 015 013 09%
sl o028 017 87 046 023 030 az7 0416
1] o043 030 020 072 046 946 045 01%
20] ta4 087 107 202 135 128 1.4 0ay
24 174 126 1,43 253 177 152 173 043
28] 210 180 182 304 214 199 212 043
44] 332 284 325 489 3.32 it 238 Q89
a8l =270 2.96 S50 515 357 243 378 074
haar range 20-28 20.26 ELST] 824 2026 20-28
Fiux consiant (pgfem*/h) a 085 0079 0092 0130 0100 0091 0,008 0017
Kp * 10-3 (cmm) 0080 0075 0,088 0123 0084 0.086 0092 a018
Lag lme 57 T8 8.6 45 64 61 85 15
= 09893 1,000 0 5897 09998 06,9991 10000 06897
MONGLY00888382
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Appendix 4 Figures of the cumulative penetration of glyphosphate through
rat skin

Figure I Cumulative penetration of glyphosphate in MON 35012
formulation (concentrate) throngh rat skin
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Figure I Cumulative penetration of glyphosphate in MON 35012
formulation (field dilution) through rat skin
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Appendix 4 Continued

Figure [l  Cumulative penetration of glyphosphate in MON 0139 70%
formulation (concentrate) through rat skin
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Figure IV Cumulative penetration of glyphosphate in MON 0139 70%
formulation (field dilution) through rat skin
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Appendix 5 Individual data of the recovery of glyphosphate and testosterone

Table XI Recovery of glyphosphate in MON 35012 formulation
(concentrate) in rat skin (group RA)

% of dose

Dose applied [mg.cm™®] 6 249

Cell number 1 2 3 4 5 ] Mean | SD
Cell wash + samples 6.0 93 94 102 ND ND 85 18
Ring 0.2 0.3 04 0.2 ND ND 0.3 0.1
Skin rinse 133.0 1141 1245 986 ND ND 1175 | 148
Skin membrane 39 54 8.4 12 ND ND 4.7 3.0
Total recovery 1434 1313 1440 1107 ND ND 1324 | 156

ND: not determined

Table XII  Recovery of glyphosphate in MON 35012 formulation (field
dilution) in rat skin (_gﬂup RB)

% of dose

Dose applied [mg.cm™?] 0.080

Cell number 1 2 3 4 5 6 Mean | SD
Cell wash + samples 3.1 62 23 5.7 ND  ND 43 19
Ring 1.6 23 13 2.0 ND ND 18 04
Skin rinse 41.3 476 51.1 423 ND ND 456 4.6
Skin membrane 250 210 219 247 ND ND 23.1 20
Total recovery 697 754 755 732 ND ND 734 | 27

ND- not determined
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Table X1II  Recovery of glyphosphate in MON 0139 70% formulation

(concentrate) in rat skin (group RC)

% of dose

Dose applied [mg em?] 6.343

Cell number i 2 3 4 S 6 Mezn | SD
Cell wash + samples 11 01 5.1 2.6 ND ND 2.2 2.2
Ring 02 0.0 0.3 18 ND ND 0.6 0.8
Skin rinse 1264 1279 1068 1322 ND ND 1233 § 113
Skin membrane 09 04 4.5 36 ND ND 24 2.0
Total recovery 1284 1284 1174 1387 ND ND 1282 8.7

ND: not determined

Table XIV  Recovery of glyphosphate in MON 0139 70% formulation (field

dilution) in rat skin (group RD)

% of dose

Dose applied [mg.cm™] 0.080

Cell number 1 2 3 4 5 6 Mean | SD
Cell wash + samples 0.0 0.1 01 0.2 ND ND 01 0.1
Ring 0.0 0.0 00 00 ND ND 0.0 0.0
Skin rinse 17.5 80.2 843 77.8 ND ND §0.0 33
Skin membrane 2.3 2.6 1.3 3.1 ND ND 23 0.7
Total recovery 799 829 8.0 816 ND ND 82.6 26

ND: not determined
MONGLY00888386
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Table XV Recovery of testosterone in rat skin ngup RE)
% of dose
Dose applied [mg.cm™) 16.5
Cell number t 2 3 4 5 6 Mezn | SD
Cell wash + samples 233 166 16.9 26.2 ND ND 20.8 47
Ring 59 29 04 16 ND ND 27 | 24
Skin rinse 5.6 5.7 7.8 54 ND ND 6.1 1.1
Skin membsane 65.0 70.8 69.8 593 ND ND 66.2 53
Total recovery 967 959 982 966 ND ND 96 8 0.9
ND. not determined
MONGLY00888387
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Appendix 6 Microautoradiography of skin membranes
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