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SUBJECT: Reviews of two supplemental submissions on oxamyl

TO: ~ F. Rubis, PM (50)
‘ Registration Division (H7505C)

FROM:  Whang Phang, Ph.D. /Jkafégég
. Pharmacologist ’° "/’7

HFAS/Tox. Branch II/HED (H7509C)

and :
Marcia van Gemert Ph.D. /M /@737/??
Branch Chief .
HFAS/Tox. Branch II/HED (H7509C)

THROUGH: K. Clark Swentzel, Section Head /{ %/ Wt 3 7
. ; A /d/ﬁL?V/

The registrant, E. I. du Pont de Nemours & Co. Inc., submitted
two reports containing supplemental data for the following studies:-

1. Dermal absorption study (rat)

Johnson, JD, Chlnn, JW, and Kluwe, WM. Supplement # 1 to Dermal
absorption: of 14C—oxamy1 in the rat. Battelle; Battelle
Report No.: N07667400; Submission date: April 26, 1989.

5 ;
Tox. Chem. No.: 461lA : - Record No.: 246245

EPA ID NO.: 103801-7 HED Proj. #: 9-1578
MRID/Acces. No.: 410776-01 ‘

2) . Unscheduled DNA synthesis assay in rat primary hepatocytes

Vlncent, DR and Bentley, KS, Assessment of IND 1410-196 in the
in vitro unscheduled DNA synthe51s assay in rat primary
hepatohepatocytes. Haskell Laboratory for Toxicology and
Industrial Medicine; Haskell Lab. Proj. No.: 719-82. Oct.

15, 1987.
‘Tox. Chem. No.: 461A Record No.: 246247
EPA ID NO.: 103801-7 HED Proj. #: 9-1579
MRID/Acces. No.: 410960-01 :
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These data have been evaluated in conjunction with the original
reports. The data evaluation report for each study is attached,
and the conclusions are as follows: . '

1. Dermal absorptlon study (rat)

A dermal absorption study with radiolabelled oxamyl was conducted
in rats. This study was submitted to the Agency (EPA Accession No.'
403701-01) and was found to be unacceptable as much of the applied
- rediolabelled oxamyl remained in the gauze that covered the appli-
cation site. The actual amount of the applied material which was
available for absorption could not be determined (W. Phang, May
25, 1988). : ‘

Currently, ‘the reglstrant E. I. du Pont de Nemours & Co., Inc. ’
'subnmitted a different version of the previous report. In the
-original report all absorption data were calculated on the basis
of percent of the applied radioactivity. For the current version,
the registrant requested the test laboratory to calculate the
same data as the percent of actual dose which was presumed to be
available for absorption. The actual dose was calculated by
subtracting the amount of radioactivity remained in the gauze from
the applied dose.

These calculated results may appear to be mathmatically logical,
but experimentally they may be quite different because the actual
amount of the test material available for aborption is not known.
In fact, the actual dermal aborption may be greater if the test
material in the guaze is released slowly and continuously in small
quantities since the dermal absorption as percent of doses is
greater at low doses than that at high doses.

In the current supplemental report, the registrant argued that
"to use the gauze to cover the application site is justified since
it was specified by Dr. R. P. Zendzian as stated in the Agenhcy’s
guidance document to conduct a dermal absorption study". This
statement is not accurate because Dr. Zendzian recommends that "a
combination cover consisting of a ’‘spacer’ glued to the skin and
"a filter paper or gauze glued to the ring " be used. The purpose
of using a "spacer" is to prevent the filter paper or gauze from
contacting the application site. A copy of Dr. Zendzian’s pro-
tocol for dermal absorption study is attached.

A detailed data evaluation is not prepared for the this supple-
mental report, and the study is still classified as unacceptable.

2. Unschedule DNA synthesis assay

In 1988, the registrant, E. I. du Pont de Nemours & Co., Inc.,
submitted an unscheduled DNA synthesis (UDS) assay in rat primary-
‘hepatocytes; the results of this study indicated that, under the
testing conditions, IND 1410-196 was negative (Memorandum: W. Phang
‘to D. Edwards, 7/28/88). The original report was found to lack the
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data on silver grain counts for 1nd1v1dua1 cells, and the study
was classified as supplementary. The current supplemental _
report consisted of silver grain counts for individual cells. The
data presented in the original report were verified by the current
1nd1v1dual cell data. The study is upgraded to acceptable.
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Reviewer: Whang Phang, Ph.D. //#ﬁfggf£2§ ”/99§4}7

HFAS-Tox. Branch II/HED : W
Ssecondary Reviewers: K. Clark Swentzel, Section Head
‘ HFAS-Tox. Branch II/HED (e/2/ 87

DATA EVALUATION REPORT

Chemical: Oxa?yl. methyl N/, N'-dlmethyl-N—[(methyl—carbamoyl)oxy]-‘
1-"C-1-thiooxaminidate)

Study'Type: Supplemental report of unscheduled DNA synthesis assay
» ‘ in rat primary hepatocytes

&
Tox. Chem. No.: X61A - Record No.: 246247

EPA ID NO.: 103801-7 HED Proj. #: 9-1579
MRID/Acces. No.: 410960-01 :

Testing Facility: Haskell Laboratory for Toxicology and Indus-
trial Medicine, Newark, Delaware

Sponsor: E. I. du Pont de Nemours & Co., Inc.; Agricultural De-
partment

Citation: Vincent, DR and Bentley, KS, Assessment of IND 1410-196
in the in vitro unscheduled DNA synthesis assay in rat primary
hepatocytes. Haskell Laboratory for Toxicology and Industrial
Medicine; Haskell Lab. Proj. No.: 719-82. Oct. 15, 1987.

Test Article: IND 1410-196; oxamyl (toxicologlcal sample)
purity, 97.1%

' piscussion and Conclusion

In 1988, the registrant, E. I. du Pont de Nemours & Co., Inc.,
submitted an urischeduled DNA synthesis (UDS) assay in rat primary
hepatocytes; the results of this study indicated that, under the
- testing conditions, IND 1410-196 was negative (Memorandum: W. Phang
to D. Edwards, 7/28/88). The original report was found to lack the
data on silver grain counts for individual cells, and the study
was classified as supplementary. The current supplemental
report consisted of silver grain counts for individual cells. The
- data presented in the original report were verified by the current
individual cell data. The study is upgraded to acceptable.

It should be noted that the orlglnal data evaluation report of
this study had raised the question on a minor difference in toxi-
' cology sample and the technical grade of oxamyl; the toxicological
samples contained three impurities (< 0.1%) which were not present
in the technical Qrade. This question had been resolved (Nov. 22,
.1988). '
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.Reviewer: Whang Phang, Ph.D. ,/ﬁ/1232ﬁ5i> /mh3/?7

HFAS-Tox. Branch II/HED —a 1%_ /‘// /9 [f f

Secondary Reviewers. Robert P. Zendzian,
SACB Branch/HED

K. Clark Swentzel, Section Head [2%%?(
HFAS-Tox. Branch II/HED :

'DATA EVALUATION REPORT

/a/zs//i

Chemlcal Oxaqyl. methyl N/, N'-dlmethyl-N-[(methyl-carbamoyl)oxy]- ‘
i 1-"C-1-thiooxaminidate)

study Type: Dermal;absofption (rat)

, 5
Tox. Chem. No.: ¥61A Record No.: 246245
" EPA ID NO.: 103801-7 HED Proj. #: 9-1578

MRID/Acces.. No.: 410776-01.
Testing Facility: Battelle, Columbus, Ohio
sponsor: E. I. du Pont de Nemours & Co., Inc.

~ Test Material: Radiolabelled oxamyl in Vydate* L
Two solutions: 1). 49 mg oxamyl/200 ul
2). 5.5 mg oxamyl/200 ul

Citation: Johnson, JD, Chinn, JW, and Kluwe, WM.‘Sﬁpplement # 1 to
Dermal absorption of 14C-oxamyl in the rat. Battelle; Battelle
Report No.: N07667400; Submission date: April 26, 1989.

Discussion and Conclusion

A dermal absorption study with radiolabelled oxamyl was conducted
in rats. This study was submitted to the Agency (EPA Accession No.
403701-01) and was found to be unacceptable as much of the applied.
rediolabelled oxamyl remained in the gauze that covered the appli-
cation site. The actual amount of the applied material which was
available for absorption could not be determined (W. Phang, May
25, 1988).

Currently, the registrant, E. I. du Pont‘de Nemours & Co., Inc.,.
submitted a different version of the previous report. 1In the
"original report all absorption data were calculated on the basis
of percent of the applied radioactivity. For the current version,
the registrant requested the test laboratory to calculate the
same data as the percent of actual dose which was presumed to be
available for absorption. The actual dose was calculated by
subtracting the amount of radioactivity remained in the gauze from
the applied dose. :

These calculated results may appear to be mathmatically loglcal

but experimentally they may be quite different because the actual
amount of the test materlal available for aborption 1s not known
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In fact, the actual dermal aborption may be greater if the test
material in the guaze is released slowly and continuously in small
quantities since the dermal absorption as percent of doses is
greater at low doses than that at hlgh doses.

In the current supplemental report, the reglstrant argued that‘
"to use the gauze to cover the application site is justified since
it was specified by Dr. R. P. Zendzian as stated in the Agency’s
guidance document to conduct a dermal absorption study". = This
_statement is not accurate because Dr. Zendzian recommends that "a
combination cover consisting of a”'spacer’ glued to the skin and
a filter paper or gauze glued to the ring " be used. The purpose
of using a "spacer" is to prevent the filter paper or gauze from
contacting the application site. A copy of Dr. Zendz1an s pro-
tocol for dermal absorptlon study is attached.

A detailed data evaluation is not prepared for the this supple-
mental report, and the study is still classified as unacceptable.



CASWELL FILE
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Procedure for Studying Dermal Absorption

Robert P. Zendzian Ph.D.

Senior Pharmacologist

Toxicology Branch, HED.

Office-of Pesticide Programs, EPA

Introduction

This paper presents a general procedure for dermal
absorption studies on pesticides which is applicable to any
compound or formulation of a compound. The study requires
application of various doses of radiolabeled compound to the
shaven skin of male rats followed, at specific intervals
after dosing, by total urine and fecal collection, determina-
tion of blood concentration, determination of the quantity
in the body and determination of the quantity remaining on
the skin. It is assumed that a metabolism study of the
test compound has been performed in the rat before the
dermal absorption study is undertaken.

The rat is used for purely practical reasons, it is
not intended as a model of absorption through the human
skin but rather as a test system for dermal absorption. The
domestic rat is a conveniently sized animal, which is
readily available and used for most of the toxicology
studies on pesticides including metabolism. Because of its
small size, several animals can be used per dose and several
dose levels per compound within the constraints of time and
resorces. Foreign compounds in general pass more rapidly
through rat skin than through human skin and thus determina-
tion of dermal penetration in the rat offers a built-in
safety factor for projection to human exposure.

The study. described here combines two different types
of dermal absorption studies in a manner which can compensate
for their individual deficiencies and simultaneously cover
the full range of possible dermal absorption patterns. The
first type of study involves placing a measured quantity of
compound on the skin for a specific period of time. The -
animal is ‘then killed and the treated skin is removed. The
quantity remaining on the skin is determined and the quantity
of compound absorbed is calculated by subtraction. This
method works very well for small quantities of a compound
which does not fall or vaporize off of the skin. Large
quantities, volatile compounds or strange solvents, cannot
- be used in this procedure.

The second type of study measures what goes into the
animal. The compound is applied to the skin in a measured
dose and the quantity in the body and the quantity excreted.
for a specific time period is measured. The procedure has
greater possibilities for'error in very low doses, for
compounds which are not rapidly excreted and for compounds
which are completely metabolized to COj, water and urea.

-
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Materials

Twenty-four young adult male rats, 225-250 grams in
weight, are used at each dose point. It is preferred that
the rats be of the same: stfaln used for metabollsm studles
on the test’ compound.

The compound should be- chemlcally pure and radlolabeled,
usually with cz »on-14, in a position which is part of the
"core" of the ¢ ampound. The label should follow the compound
and its major metabolites until excreted. The label should
not be exchangeable nor should it be metabolically removed
to C02 or become part of the one-carbon pool of the.
organism. Double labeling may sometimes be necessary.
Unlabeled compound may be used if a sufficiently spec1f1c and
sen51t1ve test is available.

Methods

Twenty-four hours prior to dosing the back ‘and shoulders
of the rats are clipped free of hair and the area washed
- with acetone. Do not damage the skin.

Twenty-four animals are used per dose. A minimum of
three but preferably four doses, at log intervals should
be used. The doses should span the range of dose per unit
area of skin which can be expected to occur in human exposure.
Experience has shown that the highest useful dose is in *
the order of 10 mg/rat . with descending doses of 1, 0.1, and
0.01 mg/rat. If less then four doses are used it is preferred
that the lower dose range be used. Doses must be mass/unit
area of skin (mg/cm2) and not mass/body weight (mg/kg) since
- the rate of absorptlon is directly related to mass/unlt area.

‘The compound is applled to a measured area of the rat's
skin, at least 10 cm2, in the form applied in the field
- utilizing the field solvent. Usually the use product
" (emulsifiable concentrate, flowable powder etc.) is used
for the highest dose and is diulted with water for the
lower doses. When no solvent is specified, as for the
technical material or a dust, the compound is dissolved or
suspended in water. Organic solvents should not be used.
The material is spread evenly until dry. The spreader
should be checked for loss of material. The treated area is
covered with a nonocclusive cover to prevent loss by falling
or being rubbed off and to prevent the animal eatlng the
test material.

Experience has shown that the application area must be
- covered. A' combination cover consisting of a ‘spacer' glued’
to the skin and a filter paper or gauze glued to the ring

. appears to be most effective. The 'spacer' will outline the
application site and be sufficiently thick to hold the
cover from contact with the site.
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The treated animals are placed individually in metabo-
lism cages. All urine and feces are collected, a single
collection for the entire duration of exposure. At intervals
of 1/2, 1, 2, 4, 10 and 24 hours, four animals per dose
-are anesthetized. The expr-sed skin and residual compound
are collected separately .y washlng the skin with a mild
soap solution followed by several water rinses. Liquid
Ivory or Dove for dishwashing is suggested. The skin must
be washed before killing the animals, as up to three fold
di fferences have been observed in the ability of skin on
~the live animal and skin from the killed animal to bind
test compounds. The animals are killed, a blood sample
taken, and residual urine .collected from the bladder and
added to the collected urine. Any material on the protective
appliance is measured. The remainder of the animal is ‘
prepared for determination of the quantlty of compound 1n
the carcass.

For each animals the following determinations are
made. Results are expressed as quantity or concentration
of the parent compound and as percent of applied dose.
Metabolites are not separately distinguished.

1) The quantlty of the compound 1n/on the application
device and the protective appliance.

2) The quantity of compound that can be washed from the
skin. o : -

3) Quantity of compound remaining on/in the skin at
the application site which cannot be removed by washing.

4) Concentration of compound in the blood and from
this the quantity of compound in the blood.

5) Quantity of compound excreted in the urine and feces.
6) Quantity of material ;emaining in the carcass.

Results and Conclusions

From the quantity determined in parts 1 and 2 above
one may calculate, by subtraction the quantity absorbed
provided that other routes of loss are not significant.
Excessive variation of results within groups at the same
time and dose will indicate external loss of the dose.

, From the quantity in the skin, the quantity excreted,
the quantity in the blood and the quantity remaining in
the carcass one may obtain directly the quantity absorbed.
The quantlty which cannot be removed from the skin by

- washing is considered potentially able to be absorbed and,
if the amount is large, special studies may be required to
quantitate its potential for absorption.
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The blood concentration of the compound can be used
for a direct comparison with other studies on the compound.

Graphs relating dose, tlme and amount absorbed may be
constructed and used to calculate absorption for doses
which are not directly studied. Using proper assumptions
one may extrapolate to estimate human absorption under‘
conditions of normal exposure. -

Additional procedures

1) Procedure to deflne compounds wh1ch are essentlally
not absorbed.

_ Results from a study of a compound expected to have
little or no dermal absorption have suggested the necessity
of treating an additional group of rats. In the study,
analysis of the dermal residue indicated no absorption to a
limit of 0.1 percent of the dose. This limit was defined by
the variability of recovery of compound from the skin. The:
blood showed no radiocactivity at any dose and duration of
exposure. Thée urine showed radioactivity which did not appear
to follow the dose and duration of exposure relationship
expected. In only one of nine treatment groups were the
results internally consistent with all four animals showing
similar positive results. In the other eight groups the
number of animals having radioactivity in the urine ranged
from zero to three with a mean of 1.5. These results appeared
indicative of contamination of the urine rather than dermal
absorption.

Under such circumstances an additional group of four
rats should be treated with the high dose at the 10 and 24
~hour durations of exposure. These animals should have. their
urlnary bladders cannulated to avoid contamination of the
urine collected during the exposure period. Samples of
blood, urine and carcass should be counted for the longest
practical time in order to produce the lowest possible
limit of dermal absorption. In the case where no absorption
occurs under the experimental conditions the limit of
dermal absorption will be defined solely by the sensitivity
of the method for detecting the radioutracer.

2) Procedure for examlnlng compounds whlch show a major ’
residue on/in the washed skin. :

Several compounds have been tested which show a sig-
nificant residue on/in the skin despite vigorous washing.
The concentration has appeared in short exposures and
shows little or no increase with time and often does not
appear to increase to any large extent with increase of
dose. This suggests a binding process.
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For regulatory purposes one must-assume that this
material is available for further absorption. However,
this may not be true particularly in cases were little or
no detectable compound appears in blood, excreta and/or
carcass. However, studies such as the one suggested below
have shown that absorption of the residue following washing
can range from none detectdble to essentially all, over a
period of two weeks after dosing. ‘ ‘

In such cases the follow1ng additional study is sug-
gested.

1) Eight rats per dose are treated for the time péridd
which shows the maximum skin concentration (or ten hours).

2) At the end of the exposure perlod 4 rats per dose are
treated as in the basic protocol.

3) The skin of the remaining 4 rats per dose, is washed in
the same fashion used in the basic study and the animals
followed for at least an additional 72 hours. A study which
carried the post-wash period for up to three weeks showed
maximum absorption at two weeks. This appears to be a
practical limit for observation.

4) The animals are then treated as in the basic protocol.

A balance comparison of the various residues will
give some indication as to whether or not the quantity in
the washed skin can be absorbed and quantitation of any
absorption. If absorption occurs it may be necessary to
repeat this process with longer post washed periods to
obtain a quantitation of absorption over time.

Forth Edition
- Revised
September 18, 1987

Including
California Modlflcatlons
October 9, 1985

Please note. This procedure has been developed by the
experimental work performed on pesticides by Registrants in
their own or contract laboratories. Their continued work
provides valuable and unique information on improving the
experimental design and methodology. It is strongly advised
that ydu contact the Agency before performing a dermal
absorption study on ‘a pesticide in order to take advantage
of the most recent information. You may submit your protocol,
through the Registration Division, for evaluation by the
author of this document. ‘
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