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There are two separate studies in this submitted document. The first study is on stability
determination of aqueous solutions which was conducted by Zeneca Central Toxicology
Laboratory and the second study is on in vivo dermal absorption in the rat. The latter was
performed by Hazleton UK. The first study was conducted to determine the appropriate dose levels
prior to the dermal absorption study of metam-sodium in rats. Both studies were performed in
compliance with Good Laboratory Practice standards. Summary of the two studies and the
evaluation of dermal absorption values are presented below.

A. Metam-Sodium: Stability Determination of Aqueous Solutions

Stability of metam-sodium in water was conducted prior to the dermal absorption study in the rat.
A mixture of high purity 14C-metann sodium (between 94.4 and 97.4%) and nonlabeled
metam-sodium (99.4%) were used in this and the dermal absorption study. The labeled position of
[14C] was the carbonyl carbon. 14C-Metam sodium (7.66 ma) was mixed with nonlabeled
metam-sodium (193.85 mg), evacuated, and dissolved in degassed HPLC grade water at about 200
mL to make a solution of 200 mg/mL. Dilutions were also done to prepare concentrations of 20, 2,
and 0.2 mg/mL. All of the solutions were stored under nitrogen environment at room temperature
in the dark. At different time intervals after the preparation of the solutions, samples were analyzed
by HPLC using UV absorption at 241 nm with on-line radioactivity for [14C] analysis.

The results showed that the 0.2 mg/mL solution is not stable because less than 63% of its initial
analyzed concentration remained after three hours. For the 2 mg/mL solution, more than 93% of its
initial concentration remained one hour after its preparation and 86% three hours after its
preparation. Solutions of 200 and 20 mg/mL appeared to be stable for at least 20 hours. Due to the
instability of the lowest concentration solution of 0.2 mg/mL, this concentration was not used in
the dermal absorption study in rats.
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B. Metam-Sodium: In vivo Dermal Absorption in the Rat

B.1 Preparation of Animals

Six to ten-week old Charles River Crl:CD(SD)BR strain rats were used in the dermal absorption
study. Body weights of these rats ranged from 178-274 grams. These animals were acclimatized 4-12
days prior to the study. An area of the dorso-lumbar skin was clipped free of hair using veterinary
clippers, without abrading the skin. The shaved skin sites were washed with acetone. The treated skin
site with an area of 11.6 cm2 was enclosed with a glass saddle. The animals were placed in individual
all glass metabolism cages that allowed the separate collection of urine, feces, and expired air.

B.2 Administration of the Doses

The test material was prepared as an aqueous solution in degassed HPLC grade water to give a
nominal volume of 0.05 mL per animal. Three dose levels at nominal concentrations of 0.1, 1, and 10
mg/animal (equivalent to 8.6, 86.2, and 862 ug/cm2) were applied dermally. After administration of
the dosing solution, an activated charcoal filter, resting between two glass sinters, was placed in the
saddle. The charcoal and sinters were secured by a foam disc, cotton -gauze and an elastic band.

B.3 Sample Collection and Analysis

The sacrifice times were 1, 2, 10, 24, and 72 hours which corresponded to the exposure times 1, 2, 10,
24, and 10 hours, respectively. For the 72-hour sacrifice time, the treated skin sites and the inside of
the glass saddles were swabbed thoroughly with liquid Ivory® soap solution and water and the
animals were returned to the metabolism cages. Urine, feces and cage washings of animals for the
72-hour sacrifice time were collected at 10, 24, 48, and 72 hours. Samples collected for analysis were:
nonocclusive cover (charcoal, charcoal washings and sinter washings), treated and untreated skin
sites, cage washings, carcass, urine, feces, blood, air traps, and cage debris.

C. Determination of the Results

Results of the dermal absorption study are shown in Table 1. Radioactivity in the blood calculated as
percent dose are shown in Table 2. The results indicated that metam-sodium and/or its degradates are
absorbed rapidly into the skin. Absorption in one hour after exposure is similar to that with longer
exposure time. There is no obvious indication that absorption is dose or time dependent. This may be
due to metam-sodium being rapidly degraded and the degradate(s) volatilized and are trapped in the
charcoal or limited absorption of a radiolabeled impurity. Percent dose absorbed for 1, 2, 10, and
24-hour sacrifice times are presented in Table 1 as the sum of percent dose in treated skin, urine,
feces, carcass, cage washings, air traps, and blood. These dermal absorption values were not used for
worker exposure estimates because bioavailability of bound skin residues can be estimated from the
72-hour sacrifice time group.

In order to resolve the issue of bound skin residues, cumulative percent doses in urine, feces, and cage
washings for different time intervals over 72 hours (Table 3) were used for estimating the asymptote
by employing an exponential saturation model with lag time. An equation representing
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this model is: Y = A*(1-EXP(-B*(X+C))) or Recov = Max*(1-EXP(-Rate*(Time+Lag))).
Example of the plots for the lowest dose and the outputs are shown in Figure 1. The dermal
absorption value is the sum of percent dose at asymptote (maximum or "A" term) and percent
of dose recovered in carcass, blood, air traps, and cage washings. Table 4 summarizes the
dermal absorption values for low, medium and high doses used in this study. Percent doses
excreted in three doses are similar, ranging from 0.89 to 1.18 percent. The obvious difference is
percent dose in carcass for high and percent dose in air traps for medium dose. The corrected
dermal absorption value of 2.5% for the lowest dose (8.6 ug/cm2) is appropriate to be used in
the worker exposure estimates because this dose should be representative of exposure
experienced by the agricultural workers.

D. Recommendations

1. The dermal absorption study of metam-sodium in male rats as reported in this document is
acceptable.

2. Dermal absorption of 2.5 percent will be used to estimate absorbed dosages of worker
exposure to this pesticide. It is assumed that this percent dermal absorption is the combined
absorption value of metam-sodium and its degradate(s), such as MITC.

3. It is assumed that the nature of exposure the workers will experience would resemble the
manner in which this pesticide was administered to animals in the dermal absorption study.
Nonocclusive patch used in the study would resemble the clothing the workers wear in their
routine handling of this chemical.

cc: Joshua Johnson (1 original, 5 copies)
John Ross
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Table 3. Percent dose of metam-sodium excreted following 10-hour exposure.

A. 0.1 mg/animal or 8.6 ug/cm2) (Actual dose: 0.085 mg/animal or 7.3 ug/cm2)

C. 10 mg/animal or 862 ug/cm2) (Actual dose: 10.01 mg/animal or 863 ug/cm2)

Treated skin site =11.6 cm2

Table 4. Summary Dermal absorption of metam-sodium in male rate

flXlJDermallMetamOI)

B. 1 mg/animal or 86.2 ug/cm2) (Actual dose: 0.97 mg/animal or 83.8 ug/cm2)
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Figure 1. Metam-sodium: Asymptotic plot of cumulative excretion of dose excreted in urine and feces at
different time intervals for 0.1 mg/animal (8.6 ug/cm2).

Y = 1.1457*(1-EXP(-0. 1401 *(X-
6.4279)))


