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In Vitro Experiment on Percutaneous Absorption of Perfluorooctanoate ( PFOA ) and Perfluorooctane
Sulfonate ( PFOS )  CAO Pei, TIAN Jin-feng, YANG Xin-jun, YAN Hong-tao* ( School of Environmental
Science and Public Health, Wenzhou Medical College, Wenzhou, Zhejiang 325035, China ) .*Address
correspondence to YAN Hong-tao; E-mail: htyan@wzmc.net

Abstract: [ Objective | To study the percutaneous penetration of perfluorooctanoate acid( PFOA )and perfluorooctane
sulfonate ( PFOS )as well as its absorption characteristics through excised rat skin in vitro. [ Methods ] Using finite dose of
10 pmol/L. PFOA and PFOS mixed solution as body fluids combined with Franz diffusion cells and HPLC-MS method, the differences
of accumulative permeating amounts between PFOA and PFOS were measured, and their steady-state penetration rates, lag time
[ Results ]| PFOA and PFOS could be detected in receptor fluids at each time
point, the calculated PFOA and PFOS cumulative permeation amounts at 12 h, steady-state penetration rates, lag time, permeability

coefficients were (4.97 +1.80 )and ( 1.76 = 1.06 ) ug/cmz,( 0.48 +0.19 ) and (0.16 £ 0.06 ) },lg/cm2 +h,(0.31 £0.18 )and ( 0.50 +

and permeability coefficients were calculated.

0.06 )h,(11.48 £4.51) x 10 and(3.17 £ 1.22 ) x 102 cm/h respectively.

[ Conclusion | PFOA and PFOS were able to conduct

percutaneous absorption, the formers penetrated at a faster and higher rate with significant shorter lag time. The study identified the

characteristics of PFOA and PFOS percutaneous absorption, provided basic research data for exposure and risk assessment.
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HEE IR 5110 95% + 9.64% (1 = 6 ) F1103.5% + 8.65% (n =
6), PFOA Fl1 PFOS I ZMAHSC R B 4351120 0.997 6 F110.996 3
2.2 PFOA #= PFOS #) & #2515 B bk

0.5h N PFOA FIl PROS 1Y) R B E i Z 0] 22 S L4 i 5
X (1=0.824, P>0.05); 1h XGRS PROA B REWEF
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Table 1 Cumulative permeation amount comparison between PFOA and
PFOS( Mean + SD, n=8 )

ZEBER (pglem’)

Sdﬂjﬁfglsﬂ"fe}z i] ) Cumulative permeation amount ( nglcm2 )
PFOA PFOS
0.5 0.25+0.13 0.18 +0.03
1.0 0.43 +0.20* 0.19 +0.04
2.0 0.76 + 0.38* 0.22 +0.06
4.0 1.83 +0.77* 0.44 +0.29
6.0 2.50 + 1.04* 0.80 +0.40
8.0 3.62 + 1.42* 1.13+0.70
10.0 432+ 1.64* 1.34 +0.80
12.0 4.97 + 1.80* 1.76 + 1.06

[ J*: 5 PFOS t. % ( Compared to PFOS ), P < 0.05.

2.3 A5 PFOA #2 PFOS 8 % 3T % 64 W2k
1 h K LIS 4% A 5 PFOA B 2FRB B 0t LA 1 4
B LR KT PFOS, Z2RAFITHFEX(P<0.05), L2,

%2 PFOAFIPFOS ZE & B MAYIETZE (x £ 5, n=8)
Table 2 Comparison of penetrated percentage between PFOA and PFOS at

each time point( Mean + SD, n=8 )

b () Pencta poertate( % )
Sampling time ( h ) PFOA PFOS
0.5 1.93 +1.00 1.15+0.19
1.0 3.32 + 1.55% 1.22£0.26
2.0 5.87 +2.94% 1.41+£0.38
4.0 14.14 + 5.95* 2.82+1.86
6.0 19.32 + 8.04* 5.12+2.56
8.0 27.98 +10.97* 7.23 +4.48
10.0 33.39 + 12.68* 8.57+5.12
12.0 38.41 +13.91* 11.26 £ 6.78

[ 3 J*: 5 PFOS #f Lk ( Compared to PFOS ), P < 0.05,
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2.4 PFOA #= PFOS #9515 S 4635

PFOA IR 7B B LT PFOS (1 = 4.257, P<0.01 ); HiFis
BERBN IR ERA R E L (1= 4704, P <0.01), PFOA
HB8 Z BT PROS; 1 HA 5 B A/ F PFOS (£ = -2.677,
P<0.01), W3,

33 PFOATIPFOS S ESHLLE (x5, n=8)
Table 3 Comparison of penetration parameters between PFOA and PFOS
( Mean = SD, n=8)
BEY  REBBEHR(pgem™h) BBER( x 10 em/h) WA (h)

Infiltration  Steady-state penetration Permeability coefficient Lag time
PFOA 0.48 +£0.19%* 11.48 +4.51%* 0.31 £0.18%*
PFOS 0.16 + 0.06 3.17+1.22 0.50 + 0.06

[ ]#% . 5 PFOS k3% ( Compared to PFOS ), P<0.01,

3 it
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