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Evaluation report on the in vitro skin absorption tests

Kenji Sugibayashi', Makiko Fujii’, Hiroaki Todo'

'Faculty of Pharmaceutical Sicneces, Josai University
2Showa Pharmaceutical University

Summary
In vitro skin absorption tests are used primarily in Europe and the Americas for assessing the safety
of chemicals for transdermal absorption and skin permeability. A JaCVAM (Japanese Center for the
Validation of Alternative Methods (JaCVAM) editorial committee on the skin absorption
assessment discussed the advantages and disadvantages of several methods of in vitro skin
absorption tests and concluded that these tests should be applied only after understanding the limits
of their application and giving proper consideration to problematic points of testing. The committee
concluded that it is possible to predict in vivo profiles from in vitro results that are performed with
a proper understanding of the limits of applicability and in strict accordance with applicable
guidelines and guidance. The expression “strict accordance” refers to having a thorough
understanding of all test parameters, including selection of skin for testing, selection of receptors,
recognizing the presence or absence of dermal metabolism, and the properties of test chemicals.
The four documents that we evaluated during this study meeting are well-known and these test
methods are generally used in both Europe and the Americas. Thus, in vitro skin absorption testing
is a useful method for assessing the risks and the efficacy of chemicals, when used with a
understanding its limitations.
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(O B3R 8 R/ 76 0 A ) (£ FOBBARETO b, TR Sy R
. BB M. e . ‘ a e g
: 3 e L0 Iy kR
é AR S5 B M W, B emEL AL
B £+ : O200-500 upm O REM (BE/NLE) /3
e SE A 500-1,000 um B (200-400 pm) O whole, split-thickness
(REBLBAFMmOBN) | A full-thickness skin (<1mmé&ETRoE)
7 & :500-1,000 um THOK | X >1mm

Integrity test

G HO P T A,

S g%, TER, TEWL

LA FECOLTEREBAL

BE . 3H,0, TEWL73E

RI R ARED » + (Cold(®)

RI 5L {thE1Rey

BB CAETRLIEHERT EIENS T mEL )
v e E/%EF: 2-5mg/cm? @ : 1-5mg/cm? e o
EEE e © g0 pjame Rl T ~10 pL/emz %{i}ﬁt (consqme}” use‘)‘
- > 6 - -
n #1977 0) (3 FF=x2 BLb) R
£1-2 HA FSA4 U OLEE (invitro BERIGER)
Guideline - scep OECD Colipa
; (2006.3) (TG428, 2004.4) (1999)
- . 32x1°C o
RRRERE 32£1°C CRIE (L 30-70 %) 30-32°C
T F R foF fj é‘ﬁfﬁiﬁ‘ o ;T;;@%ﬁﬁiiéi’”ﬂj (ﬁ%% 24 030
; SEASREERARECE | wmascroyy £ R :
Bl : GEBT Dy ERTRTZ)
cEF-F e
- RERE - REEE - R REA
=1 - RER CBE
S SE B CER BEERO LETe-E CRE (AEER
CERK 58I Lo TlL, BWHL, B CEE
L TE-R HRE (RILEAB . RE, Lede-R
ER, ARCHTS.
~ ' RI MO E @,
100415 %
EivE e,  100£10% 100+15 %
S ORRESRE/RR CRBL5BEE R Bl
HRADSS :
BEREE, XERE, Lt
s ) TE-BORESLUEH B N )
Sl B (oot dese) AN G WO Chof dost
KURE (% of dose BRRDESD - BULE (% of dose
BRRMEED. -t
F— SELBRL.
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In vitrofR RRINGRER (In viro G FRRR) FHAMEE

#* 2 Z2fA% (Margin of Safety: MOS) 9

{E¥EFE R T DR ETHAEOREER TH S UV 2 7 OFMETIL, FHREEOERN
BREND, LELOGRE. ZOERTZ2AE (MOS) LT, —&iZ, MOS
BERNEEEE (EEMHE) (NOQEL) %2, BEISNAMARSOETREE

(Systemic Exposure Dosage: SED) TETZ L2k »T )

NO(A)EL

SED
ELTHETE S, MOS EIXRBREMEE) OB E b, RICEH R E M
BREZMHEOBNWI N—T~LAETHOILAV NG, —KIZ, HIVWENREIE
AT&DLEETHDICITMOS T 100 L ETRITNITRbRNEENTND,

SED DFtEik, FHEINI2EFEEICE S —EREOAY TR AROEXT &

(nglem?) ICEISS ZEMRLEE LWV, BREREIZEOWTITIZ L HTED, &
EOBE. BON2EEIEFCEASNOARBIETFT 5, Z0L&E, TR
EMEVEEBERNEIIEL RHPFARERSH B LD, TRINIEEREELZS
FRTHITRDR,

OECD HA FZ A 1 42870 (BEWIN : in vitroik) WV, in vitroRER Tl B
K THEE 1~5 mg/em?, BETES 10ul/cm2 &V 5 h~DEEEI=b—hL
FHEAEERER LT 6220,

HRBEHE OMEAED 2 mglem? RO in vitroBERZ FEHT 5 Z & ITEINAIZART
BETHHN., BEEBICEASHA{LERETEEALEEFTT 1 mg/em? T2
TEMBRBRMNOREINTWA, LER-T, in vitro RBR CIXEFERAEH %2 LES®E
PEAESN, RBRAEORERINE%E SED OHBEIFEATL L. £2FFFEN B
NS ND Z LT, Lo T, BERNZAA—E T =Y TRTERITIE,
in vitro BRBR»OHBONTERNE S EEAFET TEALEHED - T —UT
ETUERSHD, THIEEREFTCHERATIRACEEREL . RICRTREEE
BlOEERERE (SSA) OREEE (6-2HEM) OIICL - THETHZ LN TE D,

LIEDX 9z, {LEMEORERIMS ED LI IFREREEINL TV EINTE- T,
SED OHEFEICIT2EBEH D LEwmOT b D,

MOS =
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Inviro®E B ERER (n vitro 2 ZBER) LM &

4-1-3 In vitro #EFZRINGREE (in vitro FZEHE
WBEER) OB R
1 EBOFE
U REE R in viro #RERINGK
Eﬁ(m vitro FE G EIRRER) OIEXS ML, B
BRI H a8 D A ~D B ORI B 1A F4 T
ﬁ*@“éi%t@ﬂw—é:fmﬂ\Za&M%%&:
ESV T3 (SCCP/0970/06) Y,

R RE A AL & D R FE IR MoV T
AN ENVT —LRBIERMON TS,
Lol ALMESEFM B O TIIEHZEOJEE
HEAC BV DOEEEL, ThODEES
BT ABIETT CRENLTORESRE

B EIN\)T = BB X BND, LizhioT,
AL TORBOANIT—ROEENEVWE

D in vitro FEEWRIRER (in vitro I FEIEBR
B) I FICEENMLETHS,

2)fE T AR

WHO 13 B EE ¥ (gold standard) FLTERE
BOERZEID TS 9, 554, EREER
ﬁ&%&ﬂ%ﬁ%:ﬁ%i@bf:ﬁﬂ“@%mi e
SITWVOL B FICAFTERLERLR2N, £
T, Ve MNE B ERBROFZB BT R T T F
FREMERSNAZEbL5H5 (SCCP/0970/06) Y,
vh, 7EEEIIT O NEREE A VAIENTES
(COLIPA) ¥ , bbHAVNIEMI O EE
AEMTES(OECD TG 428)2,

In vivo RERIZBVW TS E 25)H2D D8
ETEBREZZITAEEICIE. SOITKREFDR
VETHD, BEEEEZRWAEEICE. 3

SRKBLOQNAAREMERS LD iR ME
DRBRERISRNIER, HDWTR B D
GBI OE DR EZ RIS EREIZIZOND
RN EIZHEBRLRTIE BN, Lizdio

T, EREEEEHAWE in vitro 5‘%5?'( X, B8
EPT*(%%#*&%H%%%%OD&’%& UEVESNESD)
RBDIZONTHERERFERE E RV EE
% 5% (SCCP/0970/06) Y,

R LEYDOEEREPEETHLGEI
HEELEEBEFERLRZTRLERZL 2D
(SCCP/0970/06) ",

A BATOLRIE, EMNEEZ R EICHL
B TELEHBENOOHY, BT E AR
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Rk OB EARAE ThILRHB TTEEE 2o
Too LDL2HD, ZOHELEROBEMRT,
BREYRVCABEMELAETHD, LIzn
ST, BARERNICBWT, FELehEEL H
W in vitro FRFERINERER (in vitro 7R
HER) #EL ., EEREETHLBIITAIE
ITRBEMECIIIERICE LW EE 2B,

{7 FF BT REZ2 B2 BN . split-thicknes (200~500

pm) F72i3 full-thickness (500~1000 pm) ToH
% (Sanco/222/2000) 9, & —<h—LTHEGIEN
TREBOERTAZENTES, FEEIICE
[ZRREESN WA FECRIE ST D, KE
IEBRHEAMCHIIDITHEBELRTIERS
724 (SCCP/0970/06) Y,
HBEEICE, BR, B\ (LB XD R
LB E., HANEF —<bh—LETEX 200
~4og um ([ZHEEILI-H 0% VA (OECD TG
428)%,

S —~h—LTEEZES 200~400

um (ZHETITAEANIIIHEREICEELL RV D
RFEET D,

EEREV—MEERITIHEEIE. TOEHRN
VETHD, REBEITHLANWIERHD, Z0F
T TR ANT U ARE (B T —7 AR v
UV EEATAIENTER, REBEOMF
W ERD in vivo #RFERIEEKERMT 5]
MDD ELHERINLTWS
(SCCP/0970/06) Y,

B R EEBIERAICTFETIERNLE

BEREIZHO TS0, FBEL-ERIZE
WTIZRAPEBRL TS, BREBE->TLE
BENEIBTAFEENELH B0 BERIN
BE B KIGGHET AERMERH D,

3) 53 HT
RERBIWHANILV Y — S—IEE DY
PN RE U TF L= T A
HPLC, GC, AV MIMO@E X2 FET, @)
IZFLTAT —hENEFEEZRWTHITE
RTIIETe B, T IEORRE BHME,
BEMMEBRBILLZTLERLZ2Z WV
(SCCP/0970/06) ",



InvitrofR RRINEER (nviro R BHEERR) FHEBREE

RARE A :Cold AT EMTAEEITIL, 5747
FEONRIF =g REREND, OECD A
ARTGANTNE, ANUT —a BT DR
FELRWD, NUTFT—aAZBLTE, R 3 I
AT L9 US. FDA (Food and Drug

Administration) DA ARFALWNEEL . BE.

TV HEHLL TERSILD, FDA DHFARTA

| DIEE IR IORTEDTHD,

SYF—a DREEAELT, OECD H51>
i% SCCP |ZIE B ORI LD, FDA D

HARTGA N HER T DI DD, EDHE .
LROEEEEAERTIIEIIRY, £FE T,

ERREIIRDGENHD,

#£3 US.FDADAHA FF4 >

BRE(T S BB 1=6)

EEGBE. n=5)

BEGRBE. n=5)

EIT (3 BEE)

|BE®R (A< LU R)

‘ EETE
BEL AR A

LR
BERMRLENE O EORERE, EEE L

EBETE n=3)

EHERTEE (BRELSRECTE n=3)
EHREEENE (RRELSRETE n=3)
R RREN
BIEERRR PR E

4) LT H—IER
VB DAY, IREBRYE OIEE
TR WIS BIRT 5, HIZIE, REREHFTO

BB S b SEMICBWTL, BAIZEDE
EHEALE BBV OEGFEL, F0O%E. £
AR CILEME L2, LIedi> T H<h b,
B CIERMEOB MEEWD in vitro R
UV ERER (in viro I EIBRER) ITZLALHE
STz, —F., Eixdnson, 5
HELEmEROERR TR, LY —BEK

NCATEACAFA R L TR AT F L

QAL AN =T LRANLNAHEER L
Y, LinLedin, ZOBEICHLEMOsEE
WL TR R AR DH D, HRBREEFTO
BBRMHEDOL T Z— KT COBEMEDER
WEOIEREH T RVIOBER TR ~00h
TVER, ZIIRBRER TROERYE
DEBED, +HERAELEELERTS

ZlThB, L, BEREKTROBERY

WRYBEOL T —IRP TOBEMEL LT

FEMIXFEIESNZ TRy, A8 &
B S EREE N — R KE(LED
WZHWSND, BEEHEICRL L, MET
NT U E R SR TR A - AR R T
TALENTEAN, TOBEKEEIRE
(membrane integrity) B LSHTITRH72N,
LA =R T REICL S E LRV
TBRETHS (SCCP/0970/06) Y,
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EOBEEEIRREERLRVEDMORND
T, ERICRBLERL CORRMEOLEE
THITF R NVBIE CHINE PRI LT EE
LW, LT BREMELEMD in vitro £
B RINFAER (in vitro FEEEERER) ITHWAZ
ERTEDL BT I — ROV ONOTH
VEEEZ D,

BREIGL T2 —HiT, £#H pH B
[T RETHD, ZHUCHRBTDEEITITES
b BHENHS, Fl21E. WHO 235 VTRE
ENTWD 50/50 =& /—/viK EHWDES
Wik, FNEE integrity IIXEEER KITS
IRNZERIRL, BEFHBEAERICEMLR
Tt s, BE O EEE CERA
ND fEER5RWIINIT B0, LT E—iK
B3R/ RICUZITIIERGR0,

PEEA =&/ — D 5%LL EEENDE B
W BB RIETIERMON TN,
WHO 235 TRESN TS 50/50 =&/ —)L
[KIZERTERNEE 2D,

LET S —RITIE, ERTORROREE
MROTDORRLIERER NS, o, AR
BT FEiR B L TR ST EL
PR BB LTI TR ETRL TR»72
STHR7RBIR,



In vitrofR FERILRER  Un viroZ EIBRER) FHRES

PR V7Y — i, AR EERE AV
LBEE. WA THIEITTRETHL, I8l
PHELEW T, L 7RI AT A LA
Rl B 25613, R TDERD70,
BT HZETIEFITEEL L,

U 7 =L, AT R ER T TN
i, REES 2T ADBRR I EREET
EEEEINDRETHD, £, VET KR
WEIB LT LS ORI, RIOE /M E
SIER ISz, fafIL LD 10% %
ZBHRETIEL0,

RiRE & B E S Mo OB ST, FTE
EF/FLALEE BV Th, FOBEMMEIZIER R
Wb, LTI —IROEE LA D&
DIEAFAL LD 10%LL T ERDE, My DR
WY S ER A ER T L3RR I REETH D,

5) BT —DF =7 (integrity)

EED integrity ISRBRICHLETHD, T
L FEEERDEE (B N F UK AT =
A2 Arv—=R) DR EEBEETIE T D0,
b LK< mE®NFE(H  TEWL
(Transepidermal ~ Water  Loss) TER
(Transcutaneous Electrical Resistance)lZl>T
T 5, o, BT — IR BREE
Nt DAY DR g ERASTA AN

RBA O integrity 2T =7/ 355 EE
L TN F U LKEBVDFEBE, HARDK
HREEFHREICRB O TL, BE, ERE
BICEDEDIEWRT, NNUFULARRET
IMBq/g. 8T 1GBq # FRRELLT, RI
(Radio Isotope) EL TOEDF W ERERTHIE

127 s TND, LLe s, BRI END,

B ARDMEH RIS T ARMRIIRCKEE LT R
725, Lzio T REENERINDZLITIZ
LAE R NIF U LERWAEEIE, MaR D
HET, 2V Rl EBRLARY, RI FEFRTITHZ
EMBEFESTOND, T2, MF T LK TREE
O integrity #F v/ LK EIL. Rl %5
BHEHTILITERWIENLL, RBYED
FEML Rl RN CTERTHIED, B
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S SRR R VDG A IR
WS, Cold DR TR EM 2% &1, RI
EIZF R EE R TILENDD, T
S22 Lo Tk, LC/MS/MS. ICP/MS & 7/gh
BB ORHAD LT LY RL MERAIC
RETHIENELNDERIRTHD, ZHERETS
FiEELT, BE O integrity 1LR)F T LKT
FxvsL, TDEFEIHNC, TDEBEORK
&% VT, Rl Mg/ TRBICADOREGRE
TV, Cold Tz miT e E T2 HFERHD,
LU, ZOERFEIL, TARTA1E
HERINTEHT, FOEYMEIZEL TIIREA
T b, OECD TG428 I Tixh)F 7 Lk O
PHEEL TN,

5. &

B) %) £ 5 @ 3Rs (Reduction . Refinement .
Replacement) DY %517 57, B Tid ks
&4 3R i) X° REACH(Registration, Evaluation,
Authorization and Restriction of CHemicals,
U —F1E) XS T 2720, B ERREE
DOFFABHERINTND, Lo T, BRETITE
ST IT DR RN RG-S EE S
i in vitro RBAHLTHS 1O,

AEBRICBW IR, in viro RERIEIZ
DWTORERZHERL TE, WThoR
BLEARATEMEL, ERTAHLETOME
REEZERBLEPOERTILERDD, HL.
T HARAAEE LT BT HARTARTAH
A HERLUTZ IEUWERER TIT 72 in virro 3
BRAERDG in vivo OFEREMEETAZLEDH
BETHLEEDNS, ELWHIEEIDITIEE
DRE, LETXY—MHORE, KER#HOH
& KBMEOYMHEEEZ+RICERBLELD
T,

AEESTIMELEZ 4 ERHIV-T b A%
T, BCETIE— A HOWB R T A RERE
ThHIEEERDHE, MARA L+ o EAE
Lz ECRHE T T, (LB DY TR
FOBEEFEMO— > DFEMAREL THoIZE
HT&E5,



