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Dermal absorption: refined BfR template for in vitro calculations

+ Template for dermal absorption in vitro calculations_v2

+ Template for dermal absorption in vitro calculations_example v2

https://www.efsa.europa.eu/en/press/news/171207-0
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XA 75 U EoOMREE AT AT
%%%f%é_&#%ibmo
I1SO 16602
A ONZ EN 14605 (%4 773 kKTU4), EN
13982 (% A 7°5) JkOVEN 13034 (¥ A 7 6)

BT e
R* D I

5%

50%

26




RNH Y JISTI26 &Rk & LT, ISO
27065 23d 5,

BB A
+7—F
+ el

<RIRBE MR BRAC >

< RN AE LIRS IR L 72V
BaeA+omcERINTEREAR - 7
— RiF& ORAM O EEN S HIEEKR,
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THFENEFE LY,
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N D,
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B 5

INY— FIZED i

1 HH

ASLET, BIOBEHFBEE NG SN2 BEOSMEREN (A0, 2R
. BMEWRAN) . FZRERIETE, BRBIME R O RS EME D7 — & & 3, Z Ok
DRSNS CTe P — Ry & EY T, FY Tl — RRIE U B
FOEH EOEEFEAHTEL, BEOBFEERICHNHT LI E2HNET 5,
2B N — RIX G OFEFA K OV SR EZ HLET 5 IS b 7o - TEBSHRFI OB A
5 MbBsh O3 N OFRICEAT 2GS 27 4 (BLF TGHS) &) | D
P— Ry, DU (SRR IE, Nk, REREDEAN) & O
BT, GHS IZFFI L7e Y — RGOS ELTRA T2 2 L1, AOZ4E
TR L OO FREZR R B EBROHIFZX 5 Z L b EM L TV 5,

2 NYP— RRGORE

(1) "= RO

A= RIXSHE, GHS 55 7T IR 3. 1 % Rkt #53.2 % FM ate/fl
Wk, 56 3.3 B IRICKT 2 EE A RSN/ ARG, 55 3.4 B REREMEITR
SN X GITHER L= 1 O — RS E AN 5D,

7P, BEIFUROEMER O, B, WAFMER OB EREME L 0 & B3O 2k
R RREE W ATEME B OV SRR A D~ — RIK A 38R AT 72 B B AT 1
HEEF I L, ZOJRK K OREIEFEHE OZRET 5 B8 %2R 5,

£ 1. SWEmrE, IR QA EIED Y — RIX 5y

AR B X1 X452 X453 X745 4 X554k
%ﬂ LDso (mg/kg <5 <50 <300 <2000 >2000
%;& LDso (mg/kg 4 <50 <200 <1000 <2000 >2000
BCA/II A
o (/L) <0.05 <05 <1.0 <s >5
i\c #S (mg/L) <05 <20 <10 <20 >20
* AR (ppmV) <100 <500 <2500 <20000 >20000
BRI gty | 00 A
AR xf 9 % & | IR A3/
e BB aEE/R | IRz x4 il W 7
R ~ R | B Al i L
YEH A
7 R gf%@f’ﬁﬁ% Ei 1E 1 72

HEEHE D g S-S mtEaBrig O R R 2 W — RIS 2 L
LIFo (2) ~ (5) 1ZR7,
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L, T — 2 ORHEZE LW RBRRH Y | FIHTE 28T —
ZRIRNGEIE, E S EBONE LML, LEIISCTHET S,

(2) BT —F ONY— R~k
T =2 ORERRICE Y LTFOO~@DWFNNc X > THtHdT 5, O
VQDOT— R & b TV D 5LEIE, OZiHhic WD

O WEINZREEOBEET -2 558
GG S B O mMERBR GRS R HH STV o556 13, ARBRAE R 251 L |
F 2\ R LT HIESSHEIZOE » TIXA) 1~4 XTI XM ¥ET 5, (GHS3.1.2)
2. BMEREE - BB - AT ST IZ RS 2 E A
AR X7 1 X452 X573 X7 4 X534k
#H LDso (mg/kg A H) <s <50 <300 <2000 >2000
P85 LDso (mg/kg AH) <50 <200 <1000 <2000 >2000
BCASA T <0.05 <05 <1.0 <5 >5
A (mg/L)
LCso A (mg/L) <05 <20 <10 <20 >20
Sk (ppmV) <100 <500 <2500 <20000 >20000

o 2MEHERBRO S L, 2RO EMIZ. OECD T A MHA KT A4 2420, 423, 425 DWFnic, At
Bz FMEIT, OECD 7 2 A KT A 240212, 2R AFEMEIX, OECD 7 2 N AT A KF A 1 403, 433,
436 m\a“mb CHEL L CRERDNESE SN A MLENH B,

@ SREOFADUIMERIC X D05
(7) 2 EDFEA
RO RO AMERFET — 2 BN S, OZEDOT—X % H L IZ GHS O
(SR EDOFA 2 E D AT — FXORHRE SN TWDLGEIR, ZOMREFTE
fliL <, E 1~4 XXX M+ %, (GHS3.1.3.5)

() I
F3E éﬂ’(b\éﬁ%’aiﬂé%\ﬁi yOAEMENT —2 NEE S, o F

DT —H%H EIWZGHS @ [EX] Ik — FROBHESNLTWDEE
Bl TOREREFML T, Ko 1~4 UIXBIMNSHET 5, «m$13@
ttb\5%¢__$ﬂﬁ7 2 W37 < AMERMER Sy ISR 22— A A3 1%
EHZTEEN TV iM}ﬁ%%wTE%®%$ﬂ@E%%&mfé
& if%iﬁb\(ttb SBMEEEMER DS B e gl 7200 CnE 2w A L,

JRIEN Xy VIZHBHTE 56 2R<.),

DB IO D 1F mOE ISV T
MWD REDO B ORIt T —# 25 i+ 212H 720 £ DE

K OMEREMEOB AN LU TORICEETHZ L,
A) BEMT —H v — NETHIZ GHS KRR STV A 2T O ER CTIEA|

HATE70,
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B) EHEMED & WO BUFEBESE O T — Z R A EE R L D O #IE
FIATE% (ZFELDOEICEETSHZ L),

C) T —XITi, #BmE oA, FME, R, E5HE, k5, AR
fF, B, FTRENREN TSI ENREFE LU,

D) T —#n, WET B ORE AROT — & TIER WA, AT 58
i & ORFHEMEAZ A LN L, 20T —Z BNEFER D ORGEOT— 2 Dby
IZIEHTE 5 & 28RN EL,

(3) FJERILMET — % O Y — KX ~D 5 HE )51k
T =2 ORERIICLY | LFOO~@DW TNl k> THfT 5, O,
OXIZODT =% DOWT I 2 UL EOT — 2 BMEH STV D 5E ORHMED
BENEML, O>0>® LT 5,

O  HEFEIIIZRIED in vivo FFRIMET — 212 X 5538

HEE ST RIED in vivo BUERITMRBREGE D TR STV 254 1R, &)
B R 2 el L. 2% 3 IS/ L7 HIE R YEICAE » TR ) 1~2 I K3 AMT o8
3%, (GHS3.2.2)

#23. KEXZICET o HEREME (invivo) BIETORERIZE D)
B ) FL e

X451 AFRUNOZ#FE T, D7ed &b 1 IEORBREW T, RIEOMBEIEE, bbb

(B FR B CERICETDHICAZ 28 (BRNE) BNRLND,

() &3 LD H b7 b2 BT, Ny FrER 24, 48 BILU 72 KH
(BUSDSEBIMEDG AT LG OR3 A 3 B MER L CORMERER) ki3
KIBL/E E 73R E O A a T*R3 23> =4.0 Th 5,

X472 Fix

(RZ REHIE) (2) 2 IEL EOE T, 14 B E CTRIENZE D FRCHE (REERN) . wAa0iE,
WA, %)

Ed e

(3) 1 R RBICE L CHL MR ERAN R ON D,

*:OECD 7 A M HA KT A > 404 : SVERE GRS A MERBREIC L U CRBAEE SN A LER H
D, AT (X, OECD TG404 DF KGO OF S EFW D,
@  HEE SN EZIED invitro RN T — X I X 5008
G SV RIED in vitro FERIMET — & M2 STV D 5a1E UUF
D a)~c)DHEFEMEIZE - T, JRIED BFRITIMEZ X5y 1~2, Ko
MZHIET D,

a) OECD 7 A b HA KT A @ invitro JEREVEMHFRER (TG430, 431, 435) O
WL L 72387 — 2 28 1 LR S, Al b 1 o0oF—%
Ny 1 OHEFEEE T - THEIEX S 1| (B ([2H%E,

b) in vitro I & VER HFER (TG430, 431, 435) T4 2UT GEEAME) 7o
in vitro FIMER HERER (TG439) T4y 2 BL b CGRBEMEL B) &HE S
SElE, Koy 2 CRRE) 1245,
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¢) OECD 7 A b A R Z A D in vitro FIFINER HFER (TG439) (ZHEHL L 723K
BT — 2 MR S IV, KA OHESEHE A o 3 Bl R X a4k (Rl 72 L)
(Z
F AT FHIFER G OHEIZHND Z & DO TE 2 in vitro 3ERYE & HIE FTREX >
2T,

F4. BIEXSOHEIZHND in vitro ilkBRE 2

RBITIE FIE ATREX 2y
OECD Invitro LG R « #% R EBKUHRPTEBR(TER) e )
TG430 (5 v FORE % T 535 e, FEE R
OECD
TG#31 Invitro FBIERME « v MEEET V(L F#RZ - RhE)RBR JEE, FEE RN
OECD JJE R RVERHM O 72 0 D in vitro T8/3 Y 7 3 B E o ey
TG435 (N T2 I % 3088 TR, FE Rk
?223]39 In vitro FERERUSHE © FEHESCL |2 akBRik IR |, 2 L

3 i vitro RERIE TR A FERIT 58551, OECD @ IATA KA % 233 (OECDGD No. 203) *ITR&EN

7-FIE (IATA) TEET DI ENLEE LY, GHS IZBWTH BT 7o —F 2 #E, (GHS3.2.2.2)
* OECD Series on Testing and Assessment No. 203
NEW GUIDANCE DOCUMENT ON AN INTEGRATED APPROACH ON TESTING AND ASSESSMENT (IATA) FOR
SKIN CORROSION AND IRRITATION (ENV/IM/MONO(2014)19)

728, HIE. OECD 7 A A RT7A4 & LTEHRIRENTWD in vitro ikBR
EOFITIE, HBRE O AFBERR SN TWAEERH 0 | i HFFHES O
Bk CEME L2 fE 3L, BICHWD Z LT TERY, o7, BRI
A, 2925 OECD 7 A b A N7 A v O Az +oiER 5 2 &,

@ SR EOREAIIIME )T X 5505
2 (2) QEHEHHT 5, (GHS3.2.3.2 &113.2.3.3)

(4) IRFIEIMET — % O = RIS~ 55k
7= 4 ORHRIUIC LY . UTFOO~@DWFRnic Lo Tt 5, O,
@XUF@DT —F DT NH 2 LLEDOF — 2 BRI STV D54 OFED
ERIEMLE, D>@>@ LT 5,

O HEEINTZEZED in vivo IRALMET — Z 12 X 55088
HEE SIVTZRIED in vivo IRFIEMERBRABGE DR STV 2561, 3Bk
FERARIE L, 25 1R LI flE MBI T HE » TGy 1~2 UL XM T
%, (GHS3.3.2)
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#5. IBRRAOHERLEE (invivo) BIETORERIZL D)

HIS of F)E FLYE
(a) i b 1o T, M, WP F 2RI
5, AHHTH DL ETFRESNBRVERH (BIEXaT7*: 4, %+
DM OEE /G (B ABEAEE) BXOWEDIcwEE2 5 2
HYER (B Fegetb o A AE, AFEWEIZ X D AEDEA,
E., AREOMASEE, IWEEREOE) ) RROLN5,

[Zéj\ 1 S p w2 Ho A 2
-l H =3 Z5ERT 20N
(BRI 2 EE 2 IR/ A Rl ) if I3 21 B oMz elciE =g LW ER
BRH LN D,
FE

(b) REREM 3 TLfb7e< &b 2 BT, BRI F1% 24,
48 B IOV 72 FEREI DB A a7 * )3
AR =3 E7-I TR R > 1.5
AERE 3 DL L b 28T, RERMEE T 24,
X452 48 BN 72 FRE O R a7 #03

(AR A/ P31 APRE > 1 F7230TER >1 EITEERR >2 £

FEBRAE >0 v ol E 21 ARLIPNICIERT 5,

*:OECD 7 A MHA RT A2 405 : 2MEARFIENE/E BHREBEICHEL L CRED ER SN D LERH D,
A 271X OECD TG405 P& 1 DIRIFED 7 L— R{FIT OFEREHW 5, 7235, OECD TG405 Tid, in vitro
RO R ZE0ETFORBRT — % OFEHLOEAL SN X D Tin vivo BREROZ 4] Z2HKL7-5 2T
in vivo R & KT 5 2 & DNEELRRER OEHEAOBLSNOEE LN E INTEY, REBRHEEIC
EOHREXERE LT linvivo BMBROZ4ME] BBITF SN TS, LU, $EH Sz slBah
(2 Tinvivo BBROZ UM 1T AERNEENTWARWIEATYH ., YiZlBRi 0 B0 b i 217
IZLEIFHRETH D720, WBRT — X OFNIEH L ONRORBFBEDOB AN S, Tin vivo RER D24 E
WEAT 2B HMABMTERT S Z L33, YUkl O R LR %2179,

@ HEEINTEED in vitro IRFEM: T — # 12 L 5 0%E
HIEE S VT2 BRIE O in vitro IRANEMET — 2 MR STV B AT, LT a)
~o)NZs LT HIE LV ITHE © T BRI A2 X453 1 UL M HET D,
a) OECD 7 A b A KT A > @ invitro Ji& BV HFER (TG437, 438, 460, 491)
DOWTIICHEIL L7237 — 2 03 1 DR S, b7e< b 1 207 —
2051 (RN OHERELT T Ha LS 1 (FEME) ITH8,
b) OECD 7 A b HA KT A > @ in vitro TERIFLMER HFRER (TG437, 438, 491,
492) OWTINICHERL U7=3RBR T — 2 23 1 DL EfgHi &, o<t 1 o0
T— A BXAA G L) O E - THE XK 00 Gl
L) (&%, (B TG THEE LicT —# BNgt &8s, 1 28K
SOHEREZRT- L, 03X 1 (BRM) OHEREE-I 2 & i38
ELIZK W, 20Xk Rlr—2n3b o803, Koy 1 (ERM) (oY
%)
¢) OECD 7 A b A KT A LD invitro J& B M/ BRI TE MR R (TG437, 438,
460, 491, 492) DOWTILNIHERL U7-3B T — & 3 1 LI B4R S i, S
NIeT — 23T XTRX AR (THIART) OHERELTT-THEIEIR SR
BE (FHIART) ICH%E, ZoFETITEmSHARWEZ, JFRIE LT, B
D in vivo iR (TG405) 12X XKy %EHET D,

#6112, IRXDHIEITHND Z & DTE S invitro iBRIE & HIE FTREX 4 & 7R
ﬁ—o
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£ 6. IRXZOHEIZHW S in vitro i ERE @

BRI HIEATREX 5

i) [REEMEZS &R I bFEL, KO

OECD i) ARFNE M X IREEEIC M E T B LE O 72 b,
TG437 ERET D200, U UAEEZ AV IREBER X OFER
PERERIE(BCOP 1£)

FERME, R U, PIASAT

i) [REEMEZE &R LFEM, KO

OECD i) ARFNESM: ST IRIB A S 3E T D LB D 22 B2,
TG438 ERIET D700, =9 b UHEHHIREREZ Hv 238k 1kE
(ICE %)

FERME, R U, PIASAT

OECD IRIEE A E K QIR EFE RN E 2 RIE T D 720D D

A I
TG460 TINF LA R EREBRE BRLE, THAT

) IREEGHEE IR i, RO
i) ARANEME SO G T 2 DRV Ed | gEavE. RIMEZ L. TRIR AT
ZRIET HTZOD, in vitro FBIRFIEFFEIE

OECD
TG491

OECD AR ME SO IR A IS 0303 B D 22 W MEE

TG492 FIET DO FAE b AR ERZFRBERIERICE ) RUBHE Lo TR

. jn vitro FRERTE TR A EfE$ 255813, OECD @ IATA H A &% A3 #E (OECDGD No. 263) *IZRENT-

FIE (IATA) TEHETDHZENEE LY, GHS ICBWTH BT 7o —F 2 H3E, (GHS3.3.2.2)
* OECD Series on Testing and Assessment No. 263

Guidance Document on an Integrated Approach on Testing and Assessment(IATA) for Serious Eye Damage and Eye Irritation
(ENV/IM/MONO(2017)15)

728, BIfE, OECD 7 A b A KT A4 & LTERSLTUV D in vitro iRBR
EOHIZIE, R E O HEES R 5N TV 5845 (B 21X TG491 D4
S TE MR K OSSR ETEYER O 2005 B 72 DIR A LA O B L2250 (- R &
WREY) ([IZX /M HE R T T 720 2350 | JiE & ORERIE
THEME L7ERITEICHND Z L TE ey, Zo7d RO FERERTIZ.
2325 OECD 7 A b HA KT A4 O E +ofERd 5 Z &,

@ O oFERIEmE )Tz X 5455
2 (2) QHEEXHEHT 5, (GHS3.3.3.2 &X113.3.3.3)

(5) BUGRAEMET — 2 O/ Y — R ~D 53 Fa )5 1%
SR D B FEAFVEIZ W T, O/ VQDOT —Z OGRS TWD5E
OFHmOERIANM T, O>Q LT 5,

O HFEINTZEIEE OEEFIEO R EREIEET — 212 L 508

FEE SAULTZ 3R O B AR MR B S T S TV 2356 1% SRRk R &
P L, 2R 7R LT HE R ITE > TRy 1 UGN 58T 5,
(GHS3.4.2.2)

AR E R D B G RRAEPEIZ DU T, in vivo RBREEIC & 2 RBRAGE SR S h
TWAHEEIX, R 7TITR LIHGERAE (GHS3.4.2.2) (ZHEVY, in vitro ARERTEIZ
FHRBAGES R STV A EEIX, K 8ITR LICHIETE A XL B OF
EFEREITHE - T, Koy 1 IR FET 5, invivo & in vitro sRERTEIC K&
HRBAEROWNT N HIRE SN TV DA, JRHIE LT in vivo B O RER
fEREELET D,
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KT . BERAIEVEX o OFEHTE (in vivo)

E B 1A+ | E LU

OECD FE/LE v b Maximisation EUER R =>30% (3/10 PL)
TG406 E/LE > b Buehler 5k Bt =15% (3/20 PC)

X451 OECD e ;

R | Taano STV v fikAE (LLNA i) SI fili = 3**

VEMES

= gﬁiﬁA AT Y o <A (LLNADA i) SI ffi = 1.8%*
OECD GRS o AA N > k%
TGA42B JHET Y ik A (LLNA:BrdU-ELISA %) SIfE=1.6

*:QOECD T A A KT 4 2 406, 429, 442A., 442B OWTHUINIHERL L TERBDNFEM SN D LENH 5,
BEORBRITETHEM LT — 2 BMEHENDHAE, 7R ED 1 20T — 2R X 5y | OHEEAES
W= THAER S 1 ICHET D,

#% GHS IZIZFIRL STV 20, % OECD TG L 0 tEpHtE L 70 % SIE4 51 L=, 551X 4% OECDTG

it YR

8. FUERAEIEX 5y OHIEILNE (in vitro) *

) E 15 X5y ] TE HHE
IN
Eﬁl, «OECD 7 A b H A KT A > 442C, 442D, 442F |[ZHEML L2387 — & 0 2 &
(B2 IR AE M N
o BRLL TR
A %E)
KA «OECD T A b H A KT A > 442C, 442D, 442F |[ZHEML L2387 — & 0 2 &
7 BLL b Chatt
UFOWTRNCEST 254
X451 *OECD 7 A hH A FTA > 442E (ZHEL L 7= 3BT — % Tk
(B2 A M Xix
B WE) *OECD 7 A h A R T A > 442 (THEIL L 73R T — & DS PE O35 513, OECD
TANTARTA L 4CITHERN LR T — 4 2Lk L., T ORES BT
N *OECD 7 A M A KT A > 442E KN 442C |ZHERL L 73BR 7 — 2 Ty & b
X344 K

/BRSO T — F R TIL, in vitro RERIE THRENE KT 5845 1%. OECD O IATA H A ¥ v AE
(OECDGD No. 256) *@® Annex I @ Case study I /I X (TR ENTZFIETRBREEMTH2 & & LT

%o HEHEAKROBIEZOFIRICHEL TN D,
* OECD Series on Testing and Assessment No. 256
GUIDANCE DOCUMENT ON THE REPORTING OF DEFINED APPROACHES AND INDIVIDUAL
INFORMATION SOURCES TO BE USED WITHIN INTEGRATED APPROACHES TO TESTING AND
ASSESSMENT (IATA) FOR SKIN SENSITISATION (ENV/JM/MONO(2016)29)

728, HIE. OECD 7 A A R7A4 & LTEHRIRENTWD in vitro ikBR
EOHRITIE, B E O HEPA IR 5TV D856 (B 21X TG442D D4
Id LogP 7% 7 Z#8 2 2 B/KMEDORD TEWE IITE A NEE) 2350, #H
FPHAL OFBRIE CTHEHE L7 RIL. DRI Z LIxTE R, 20,
HERDOENERTIC, BT 25 OECD 7 & A A KT A > O A& A 25 iR
THZ L,

@ SR EOREAIITME )T X D5
2 (2) QEHEHHT 5, (GHS3.4.32 & 113.43.3)

B, EREO~@IZ b 63, BRIFAROIIEY, RO RGEY T R
DB B W TREERAR (A7) SUTHLREENHA TATONS
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IENFE LT FBIDHE STV L5EIE, BRSO AR R 2
X5y LIZHET D,

3 Y R LI B & MR Lo MO R E
2 TR CHo Y= RIS LSRRI 2 kb 2 D i ie, %

9D LEh LT 5,

9. NP — R U Bhaeds i o fifE

AT

X451

X452

X453

X574

SRR O BRI

L

CRIFA - A LS D FR5E)

- REBE T

- NRBEVEDIFRAK

CREAN - #371)
s NRBIETAR

c RAR Y - RhOVEEK

- FRBIEFR
CRXRY - Rl
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(KA IS D 2 3K)

P~ 27 (T ARDOHEIT,
Pisg~ 227 (WL & B~ %
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(ki)
I~ A7

L

B RE A

- ritem

- PRAENRGE

- KBTS
(=S

- RRBEPERBR

ETIES

- R T4
(HcAi )

- R T4
N

L

K cRARY R
HDEFEK

- PRAENRSE
SCRIFITX Sy 2 OIEIIARE,
CEAIFRRLE)
c MR EE T
(BAE)
RHEHe R
- MR EE TR
- IR ERGBR
&
* 7 G FBEE B OMRFBLME I DD T, K THIR L CEAT 2 ZEROBGA L, EHFRRE OB H T
FiR (AR ONYP— KRGO LR L3250, BAAE OV SR, FHTECE> TRE.SH
2 I EE O BATIK DY — XA L B,
*RFEIRST - Bl U A K ONRIERIE 72 EN IR Z RET 5720, KPR, MHE MK O EEREME 2 5D
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