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Study on the Skin Absorption of the Organic Solvents
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The penetrating speeds of organic solvents into the nude mouse skin were measured by in vitro
methods(diffusion cell methods) and in vivo methods(measuring internal residues of the organic sol-
vents). The results were as follows:

1. The penetrating speeds of toluene, m-xylene, MEK, MIBK. ethanol, IPA and 2-bromopropane
into the skin were 0.4832 mg/cm/h, 0.1738 mg/cm¥h, 1.124 mg/cm¥h, 0.6627 mg/cm¥h, 1.747
mg/cm’/h, 1.359 mg/cm/h, and 2-bromopropane 4.165 mg/cm/h respectively.

2. The penetrating speeds of the mixtures of two, toluene and m-xylene, the mixture of three. [PA.
ethyl acetate, and MIBK, the mixture of five, toluene, m-xylene, IPA, ethyl acetate, and MIBK were
0.172 mg/cm’/h, 1.43]1 mg/cm?h, and 2.983 mg/cm?/h respectively.

3. The absorption speeds of 2-bromopropane and styrene which were measured by in vivo process-
es were 3.12 mg/fcm'/h and 1.44 mg/cm/h respectively. The absorption speed of 2-bromopropane
mesured in vive was 74.9% of that measured by in vitro methods. 4.165 mg/cm/h.
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Fig. 1. Scheme of the glass diffusion cell.
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Fig. 2. Exposure system for skin absorption of organic

solvent.
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Fig. 3. Volume of percutaneous absorption curve and
penetrating speed(r) of toluene, m-xylene. MEK.
and MIBK through mouse skin using diffusion
cell method.
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Skin absorption in vitro (mg/cm?)

£ vlgE TR ¥ olE APBAZ o 7R ¥
HEEE Qs 2zte] BAd dg AN E3
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Fig. 4. Volume of percutaneous absorption curve and Fig. 6. Volume of percutaneous absorption graph and

penetrating speed(r) of ethanol IPA, ethyl
acetate, butyl acetate, and 2-bromopropane
through mouse skin using diffusion cell method.

penetrating speed(r) of IPA. ethyl acetate, and
MIBK mixtures(1:1:1, v/v) through mouse skin
using diffusion cell method.
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Fig. 5. Volume of percutaneous absorption graph and Fig. 7. Volume of percutancous ahsorption graph and

penetrating speed(r) of toluene and m-xvlene
mixtures(l:1, v/v) through mouse skin using dif-
fusion cell method.
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penetrating speed(r) of 1IPA. ethyl acetate, MIBK,
toluence and m-xylene mixture(i:1:1:1:1, v/v)
through mouse skin using dittusion cell method.
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Fig. 8. Volume of percutaneous absorption curve and
penetrating speed{(r) of 2-bromopropane and
styrene through mouse skin using internal
residues method.
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ethanol 1.747 mg/a/h, IPA 1.359 mg/av/h,
ethyl acetate 1.124 mg/ewé/h, Butyl acetate
1.368 mg/a/h, 2-bromopropane® 4. 165 mg/cr
/hE AR 0.17 - 4.17 m/a/hFEo2 3% 5
Ko AF7HA] ¢EE & frlEAET FAR
Z3F Vet (Bergerota & Ogata, 1990).
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0.172 mg/em/holfleB, IPA, ethyl acetate,
MIBK®| 3%c] E#¥ 3%+ 1.431 mg/aw/h 18]
il toluene, m-xylene, IPA, ethyl acetate,
MIBK% 5%¢] &30} ¥f¥ &% #7849 o
¥ Ri&TeE 2983 mg/av/holch A7 A¥E
& ol g, BHRVIEA HY RAL&TE GUE
e g7 Exdzo vy o EF4rEA
5 BERETE BERI1EA TgE 9Y 4018
e ATz} Ao Y AB EMER &
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FRevt 34, 84 g9 A B4 At @
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AEA AW 5 7FedE 428 5 sled g
AP AN /RZIEAF AN Faol 2oiA
3ES A% AEF A2 g% AWEF HeRE
vl Hrbeted Fpdfel & FHsta ol HA

g e ol S g Aot F, AAPANN
TE A% A F5E0 f71849 AR H2o
A4 AR ErHFE 4 A2ES FEIQ Az
A g AP T (me/m) 9} SEAY] 2] A)
42 37 AAF(/hr), ¥ F58, AJ TR
FE 2 Y F5FE I, ARES Ee
FHEE (ng/et/hr), APA HE @ BH (@), x
A (hr) 22 ¥E AW {71849 &5 715
#Fe 7 7 AUk

o4& €9, toluened TWAE 375 mg/m® (100
ppm) o\t AA AQPAS FF FEv 20% F
&2 75.3 mg/m’ (¢F 20 ppm)ole} A sta, A=
HdollAe e F(EEFD) S 4 1 m/hr(0.8-1.25
m*hr), oldf HAEFEL 50 % oln oly§ =
oA WErl23 F IFL BITE FEeA gL
el 8AIY Y AL TEHRRE F5€
toluene® F Mo 75.3 (mg/m®) % 1{m*/hr)
x0.5%8(hr) = 301.2 g2 2 AAtF | A v},

AARES Ay = &4 HFE 8 23
e A43A e duHE AFEe@ toluened
Aol HEFE deiolA 1080 =AY L A% ¢
£2.2 HE tolueneo] H5-§ 3l FE
e ¥ & A7 ZAAE EdE Addsid B,
FEol 7 FUAHE oF 800 ar, IH BT E
0.4832 mg/ai/hrolt), mebd F5EFE 800 ar X
0.4832 mg/a/hr X 1/6 hr = 64.43 mgo 2 A4
=)z,

ek 3] 271K AP 2d & VEeE #
7184 Z2%E ¥R HrFEA F<o) toluene ¥
oo 1083t Y Ex= &Y 4% F5E + e
%2 toluene®] HEFE 20 % (20 ppm) FF9
AABAAA 8AT AJA ZEVR HE E5E
£ e Fo 72 21.39 %ol sFehe o ¥
57t #7184 A& gl Ad2EY A 37
A8 oM AR F42RE o] Rl sy
€ FAE & ge doz FriEHARE grjsln
Ae Aelrh,

EF alcohol®9 7$E tolueneRr} ME FF
£57} Ju} o ol2uz Al7]9) o] folo] =
&2 g77F 108 AAA toluened 3ujdrZo] ol
2y @] HREREH F58 5 Utke AL 90
ata glvh, EE ARibA 9]4o] Hatse] stm 9l



T 8F ZEA7}L APA WELE AY /714AF
HgFshe AHle gledst AlgREY 9y &
7t W& alcoholH (1.5 me/a/hrF) v 2-bromo-
propane (4. 165 mg/mi/hr), HE f71840.17-
2.98 mg/ar/hr4-&) 9 Z$v AR f4A F+H
7] W&ol F AR R A8 AY f718A
of & A$ DAt AdFo] Az FEo
A g depg zhHd Fo dloo} she A& o]
g ok v oll® e ol FaA4& udY
o5 F5FE AYJEE HEFZ(TLV-TWA)
o8 FEAHCZ s e vl e deloh
et EAe A HEZ: WA HEAIL B
A zdel ot ool o A2FE o] & vt
Wag JdEgFez FEIA 714 8 & + ¢l
o, gebd v1= ACGIHY TLVg Abgel ol
= Bo)&ael Ek fsidel TLV nei=lzl ¢}
kong ANESFE owEty] At AT Aol
Zrsolel gk ACGIH, 1996) 1 ZHz¥ojglch
webr =], AHAQ] O AUIeAFe 9

AEol we AYFH 2% olelwt A nalel

o AGEFAHE MAsn EXNFY BEAE AR
70 2AE-e FaHoln, AYH Wrlel oA
T AR F5FE neldly ARRAE vt e
&3l P RAl A o] - ojof & Rojr}
AGAA Zb g A AR Es d7e A
& UH FolAm glont ARIE NN ALE FH iz
3 e 3AEEALY $(35,000% AE)ol wlald:=
- ARl zElm AE E& el
A@Ge] e PHEl A4 A7 Agslol 7tn
lort ofF Algwyel EFEs olE2xly RBio
1, ol#g o] #F9 e in vive Al Ee) H2E
FiF 49 A AdRAN Wy oadga By
3 Y- e 33 in vitrod Ay B3psre
A FTFor AP olFF ol QU
ole] siMug d&oz Tsuruta(1986)v &=
33HEe {71 8AF JEES AP in vivo A
Y QAR $E ¥E H¥ S o83 B
A (in vitro %) & /Pt ole AR
% Z3YT 7], €9, nSole] wada 3y
% in vivo 23 vjmste] B m AJHo] nje
THEEE AR 23 in vivodolMde] @2
o} ZAdo] o wdH( r = 0.987 )3 BHEEHN

ok webd & dPelMe gitdyel 2% mr &
HANYE FHoz %o 2-bromopropanedt
styrened] WA AW ZEF 204 2l 1
¥ EFFEEE WY 233 AEYe o) miE
AR FrEze] FAME vastd =tk Ay
JEF Yl AT A} FFEE AN 2-
bromopropaneg€ ©l&, in vitro A8YH} in
vivo AEel i HE FFETe] ARYE i
g A3 in vivo AlBelME AN FeEert 3,12
mg/ert/h, in vitroAlHeME 4,165 mg/a/hE 2
A= in vivorld ARE 71Fe2 ¥ W in vitro
A8 A7 30 %5F 24 2FHUD. ol YR
AEEAL] AldATe] e FAME oyt g
FRAENAM ZHFE |71 829 WE Fpgko] H
F AE A FrEn A @S 9 six
st} el ¢o 2 in vitro A8 in vivo Al
a4, zeln 22 ARESd g d7age)
FHE Bt ol2g Aol g YA e FHst
31 ole] Hekajo] o FpEo)of & Aok w
oz B AT HEHA B§ Algn 2u
o mRzte] wE R7IEA Y DR FFEE v ws)
in vivo, in vitro A|g¥el 2% oR Foeiws)
FhExe AdHA, TNF AEELL vx W
of & #F E5@e] Hrl Foll iM% g
FEo] Aot & Rolr},

Vv.g £

Nude mouse(Crl:SKH-hrBR) & o|&, #&ata
W A ZEF SHYE olf 9Y F EEeo)
EARe] HF Ry U 9B FLESE e
o thg3t e ARE IU

1. Toluene®] #F Ei&ET = (4832 mg/c/h,
m-xylene 0.1738 mg/a/h, MEK+ 1.124 mg/
ar/h, MIBK¥ 0.6627 mg/ce/h, ethanol&
1.747 mg/em/h, TPA+ 1.359 mg/em/h, ethyl
acetate® 1,124 mg/a/h, Butyl acetate:
1.368 mg/emt/h, 2-bromopropane< 4. 165 mg/cn
/h o]t

2. Toluene® m-xylene 2Fo] FAd&F(v/vIo
2 EYd B3 fUleAe nyes £58 (172

J— :‘,'87 S



mg/av/h o]$12™, IPA, ethyl acetate, MIBKY
3%0] ¥UdF(v/v) 22 TPE AFE 1.43]1 mg/aw
/h, toluene, m-xylene, IPA, ethyl acetate,
MIBK% 5%°] $43F(v/v) 22 EdE 5§ /7]
442 9§ T3 =& 2 983 me/a/hol ATt

3. In vivolol 9% 2-bromopropane %
styrene® M¥ FFE&ETE 3.12 mg/ar/h, 1.44
ng/cr/hol%1 L. ¥ 2-bromopropane® 7% in
vitrogel 2 A3 A|¥HI(4. 165 mg/ar/h)
& 7102 ¥ 749 %9 $£F& JeEiich

ety 2 d3AHAE B 9 ) 8ARe A5
HEAAT PEZARM w2t 43F ARz &5
F qerez, AAPRY g ZzAe] RAHEA
Z2% H7HA o9 xer} asdid, Ay was
Zd gleiMe dd #7189 ERR718A49]
o % Y Brte §718A9 FFHEAD A o
o€ A ¥ A
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