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Abstract

Highly toxic chemical warfare agents(CWA) could be used in chemical warfare and terrorism. The protection of
skin is crucial for civilians and soldiers, because the primary routes of exposure to CWA are inhalation and skin
absorption. Thus, topical skin protectants(TSP) have been studied and developed in many countries to complement
protective equipments. In this study, in-vitro test procedure was optimized and established using a flow-through
diffusion cell system containing excised hairless mouse skin in an attempt to assess the effectiveness of various
TSP formulations against nerve agent simulants. In addition, the test results on the formulations including the
ingredients used in SERPACWA(Skin Exposure Reduction Paste Against Chemical Warfare Agent) and IB-1(TSP
of Israel) were included, indicating that the formulations with perfluorinated compounds were more effective than

the glycerin-based formulations.
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Fig. 1. (A): a Flow-through diffusion cell system in
which peristaltic pump and fraction collector
are connected to diffusion cells, (B) A

diffusion cell containing excised skin'®
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Fig. 2. Profile of skin penetration of DMNP and
dichlorvos through hairless mouse skin
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g. 3. Percutaneous absorption of DMNP through
hairless mouse skin topically applied with the
formulations
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Fig. 4. Percutaneous absorption of dichlorvos through
hairless mouse skin topically applied with the
formulations
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4.3 0|= L2 SH SERPACWASR} o|Azjd m|H
2S5H B-12] F2 ME H|nAH
R HEA IB-14E% Dermostyx®)E= IBR(Israel
Institute of Biological Research)ol|4] 7@=|o] &z o]
gt 8 F T8 IRHIARA T4
glycering! Zo® “ejxom, IB-19 -3 ¥
/g%l disl thre] AR Bad wp 9l
th Mt glycering FAATLE MM HeE WS

771 AR 2 ARG gl Waads
A Z3}e] vl SERPACWAS] FoAEI HIATS

Hlaste] Wok=t 1 ZA¥= ths Table 13} Tk

Table 1. Percent of protection provided by TSP

formulations  with  various  compositions
against percutaneous absorption of DMNP.
(Ao @ cumulative total amount(ug) of
penetrant for 22 hours, D - Initial dose

(ug) of DMNP applied on skin)

Formulations
—— | TSP |TSP-1| IB-1 | PSB |GBD-2
Compositions

Fomblin Y25 50 50 - - -

Polymist FSA 50 - - - -

Algoflon L206 - 50 - - -

Glycerin - - 90 | 17.8 | 74.8

Mica - - 10 - -

Sodium alginate - - - 44 -

FA4103 - - - - 9.7

Noncomport HK-P - - - - 5.8

Boron nitride - - - - 9.7

Water - - - 77.8 -

Percent of

protection® 99.9 | 999 | 984 | 98.8 | 98.0

A22hr

initial

* % of protection = (1* ) x 100

Table 1914 )= SERPACWAS] 8 A& &4
3RS FAHR RS AUKTSP, TSP-1)°] IB-19]
FAEO glycering FTA WO 2= AW(IB-1, PSB,
GBD-2)®.t} -5-AF=-8-2] DMNPel thate] $-523F o5
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wRsAe] ARl Ag e skl

A E 24 (SOP; Standard Operational Procedure) =

7Hsd Aog waEn

A1) (FHA: (TSPA]

A 2 ASA A ARG Wl 59
o vlgHor E=opAl Setd T4 Chem-Bio
7] AE el A =Y.
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