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ISO/TC 194 0211

ISO 10993-10:2010 /
SO 10993-10:2021

Tests for irritation and skin -10:
sensitization Tests for skin sensitization .o

\ * Invivo tests : LLNA, GPMT, Closed-patch
* Invitro tests (informative)
2021.11 DPRA, KeratinoSens, LuSens, SENS-IS, IL-18 RhE Assay,
EpiSensA, SenCee Tox, h-CLAT, U-SENS, IL-8 Luc Assay, GARD

All in vivo tests

2023.8 ISOTS 11796:2023

Requirements for interlaboratory studies to demonstrate
the applicability of validated in vitro methods to assess the
skin sensitization of medical devices

HZAR 20123 2020.1 KIE

ERBBROENFHIREMERBENAT R
EEFBEER £EHERERRBEECERRABA. EERER0106 F15

28R RRAEMEEER BUNEROH
* Invivo tests : GPMT, A&P test (Scratched skin method), LLNA 00



RIS ST 2 F IR (AOP) <“

Chemical Molecular Cellular Organ Organism
Initiating event Response Response Response

Key Event 1 Key Event 2 _
Covalent binding Keratinocyte
to skin proteins response
DPRA, ADRA, KeratinoSens™, LuSens, SENS-IS,
kDPRA, C-SPRA IL-18 RhE Assay, EpiSensA, SenCeeTox,
GPMT
Key Event 3 (in vivo)

Activation of
dendritic cells

Key Event 4
h-CLAT, U-SENS™, T-cell
IL-8 Luc Assay, liferati
GARD™ proliferation _
LLNA
(in vivo)

Adverse Outcome Pathway (AOP)
:Covalent binding between chemicals and cysteine or lysine residues of proteins
:Inflammatory response and gene expression by ARE-dependent pathway in keratinocytes
:Activation of dendritic cells (expression of specific cell surface markers, production of chemokines and cytokines)

: T cell proliferation in lymph nodes
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AOP event ;gg?3—10: Guideline |Experimental system Application
Key event 1 [Annex C (1) |DPRA OECD TG |Colvalent protein binding, Cys and Lys peptide, 100 mM or 20 mg/mL, HPLC, 220nm |(O) acetonitrile, water,
(Direct Peptide Reactivity [442C detection isopropanol, acetone and
Assay) acetonitrile/DMSO.
ADRA OECD TG |Colvalent protein binding, NAC and NAL, 4 mM or 0.5 mg/mL, HPLC, 281nm, Ex/Em |(Q) acetonitrile, water,
(Amino acid Derivative 442G 284/333 nm detection acetone and
Reactivity Assay) acetonitrile/DMSO.
kDPRA OECD TG |Colvalent protein binding, Cys peptide, time— and concentration dependent manner, [(O) acetonitrile, water,
(Kinetic Direct Peptide 442G HPLC, 220nm detection isopropanol, acetone and
Reactivity Assay) acetonitrile/DMSO.
C-SPRA none Colvalent protein binding, Cys and Lys peptide resine,elution, (O) polar and non—polar
(Chromophore—Solid Peptide
Reactivity Assay)
Key event 2 [Annex C (2) |KeratinoSens™ OECD TG |Activation of epidermal keratinocytes. (O) DMSO, agueous solvents
442D ARE of the human AKR1C2 gene, KeratinoSens™ transgenic cell line, luciferase gene |(X) non—polar solvents
induction
Annex C (3) |LuSens OECD TG |Activation of epidermal keratinocytes. (O) DMSO, aqueous solvents
442D ARE of the rat NQO1 gene, LuSens transgenic cell line, luciferase gene induction (X)) non—polar solvents
Annex C (4) |SENS-IS ongoing  |Activation of epidermal keratinocytes, RhE models Episkin and SkinEthic RHE. (O) polar and non—polar
64 genes expression measured by qRT-PCR medical device extracts
Annex C (5) |IL-18 RhE Assay none Activation of epidermal keratinocytes, RhE models SkinEthic RHE, VUmc—EE, EpiCS, [(O) polar and non—polar
and EpiDerm, Quantification of IL-18 by ELISA and MTT test medical device extracts
Annex C (6) |EpiSensA ongoing  |Activation of epidermal keratinocytes, RhE models LabCyte EPI-MODEL 24, (O) saline and sesame oil
4 marker genes expression measured by RT-PCR extracts
Annex C (7) |SenCeeTox none Activation of epidermal keratinocytes, RhE models EpiDerm EPI-200 and SkinEthic  [(O) polar and non—polar
RHE, 11 genes expression measured by gqRT-PCR medical device extracts
Key event 3|Annex C (8) |h—CLAT OECD TG |Activation of epidermal dendritic cells, THP=1 human monocytic leukaemia cell line, |(O) saline and DMSO
442E FACS, expression of CD86 and CD54 (%) non—polar solvents
Annex C (9) |y-seNsS™ OECD TG |Activation of epidermal dendritic cells, U937, Human histiocytic lymphoma cell line,  |(O) test chemicals that are
442E FACS, expression of CD86 soluble or that form a stable
dispersion
Annex C (10) |IL-8 Luc Assay OECD TG |Activation of epidermal dendritic cells, THP—1-derived IL-8 reporter cell line (THP- [(O) X-VIVO 15 culture
442E G8), luciferase gene induction medium, DMSO and water
Annex C (11) |GARD OECD TG |Activation of dendritic cells, The GARD skin cell line, SenzaCells, human myeloid (O) polar and non—polar
(Genomic Allergen Rapid 442E origin similar to dendritic cells. Genomic biomarkers (200 genes in the GPS) is medical device extracts
Detection) measured using NanoString platform

[ISO 10993-10 AneexC

[Genomic assays

|Polar and non—polar
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DPRA & ADRA (. in chemico M KR J& ZE4{EERERT. AOP KE1IZHITEH ZU/N\0&E
T 5. chbD 7 ytAIE,. OECD TG No. 442C [CUREH SN T

~DHEBEHEE
AV

Assay DPRA (Direct Peptide Reactivity Assay) |ADRA (Amino acid Derivative Reactivity Assay)

OECD TG442C 2015.2 2019.6

Substrate Cysteine containing peptide N-(2-(1-naphthyl)acetyl)-L -cysteine
(CyP), (NAC),
Lysine containing peptide (LyP) [a-N -(2-(1-naphthyl)acetyl)-L -lysine

(NAL)
Ac-RFAACAA-COOH, NS,..,Yi_O“ oy ol ~
Ac-RFAAKAA-COOH Y NN
NAC © NAL °

Solvent Acetonitrile, water, isopropanol, |Acetonitrile, water, acetone,
acetone, DMSO/Acetonitrile DMSO/Acetonitrile

Reaction 25°C, 24 hr 25°C, 24 hr

Measurement 220 nm 281 nm (Low co-elution),

wavelength Ex/Em 284/333 nm

Concentration of test 100 mM 4 mM

substance solution

Concentration of test Cysteine :5 mM 1mM

substance in reaction Lysine :25 mM

solution

Thiol group oxidation No Yes

inhibitor

Reaction stop solution |No Yes

1SO 10993-10 Annex C

> ADRAI[ZL. #UL\WUVIRIRKE Y
BHAEL DT IELUERICY
ATAVERIFIOUEEA
L7=NACENALZEELLT
FALTLS,

> ADRA (&, BEE LU EE
MEDREHMEMIERTE.
AR RDIRE (X DPRA
D 1/25TH S,

> ADRA (. ®EILHEHE M AIEE
HOT, XBHENIFEAE
H7E0y,

LLE&Y, ADRA (&, EE#ER
O <& LD AT RETE
AELY,
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Application
Time of
Name of test system Guideline Principle of the test exposure Experimental system Polar Non-polar
K tinoS ™ OECD 442D |Activation of epidermal 48h KeratinoSens™ transgenic cell line, luciferase
SIEINEENE keratinocytes. gene induction @) X

ARE of the human AKR1C2 gene

LuSens OECD 442D |Activation of epidermal 48h LuSens transgenic cell line,
keratinocytes. luciferase gene induction O X
ARE of the rat NQO1 gene

IL-18 RhE ASSBV none Activation of epidermal 24h RhE models SkinEthic RHE, VUmc-EE, EpiCS,
keratinocytes. and EpiDerm, Quantification of IL-18 by (@) (@)
IL-18 release ELISA and MTT test

1SO 10993-10 AneexC

> OECD TG No.442DIZR&E =N TS, 5 SF /A4 LIR—3—T7 A Th
%KeratinoSens R U LuSens(. BB IEICDABERAREETH S, TDT=6 . EE
MEERDETE~ADERIFHLNEEZ LN,

> IL-18 RhE Assayld. RNEETIILZALTEY . B4R E R U IEB A EIZE AT
BETH D, NEF. LDSKOMNDRhEETILIZEWVWTHRESN TS, £f=. RhEET
JLZ UM =in vitroRI3 4S8R (1SO 10993-23) &7 AL A —EH B TH S,

% < |%. RNEET /L LabCyte EPI-MODEL 24 (J-TEC) £ T, ¥%& L&t

IL-18%BIELT =, 7D BEMEYE . STEDIEBRIEEYEZX AL TR ZITHT-
M, FTERIN-FBRIIEONGI o=, REFRGECATLOHUBEE D=5
ORGP NETHLEFER D=,
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Assay SENS-IS EpiSensA SenCeeTox
OECD TG442D |ongoing ongoing none
Experiment Activation of epidermal keratinocytes. Activation of epidermal Activation of epidermal
system Gene expression of 64 genes (two groups) [keratinocytes. keratinocytes.
Gene expression of 4 genes Gene expression of 11 genes
RhE model RhE models Episkin and SkinEthic RHE RhE models LabCyte EPI-MODEL 24 |RhE models EpiDerm EPI-200
(EPISKIN) (J-TEC) (MatTek) and SkinEthic RHE
(EPISKIN)
Exposure 15min (6 h after wash) 6 h 24 h
Exposure volume (30 uL 5uL 100 uL
Measurement |64 genes expression (REDOX group 4 marker genes (two inflammatory |11 genes (eight Nrf2/ARE, one
(related antioxidant responsive element genes related P2X7 and two AhR/XRE and two Nrf1/MRE
and the redox protective signals) and SENS-|cytoprotective responses genes controlled gene) expression
IS group (related inflammation, danger related Nrf2) expression measured |measured by gRT-PCR
signals and cell migration)) measured by |by qRT-PCR
ISO 10993-10 AneexC ISO 10993-10 AneexC I1SO 10993-10 AneexC
> SENS-IS. EpiSensA. SenCeeTox % EDRhEETIL T vEA 1L, BHEBERDN

FEBIERFISERAIRET., EREFOAEICEFTREEONS,

>

BREBEEFLEE)LRGT-OTIVS,

>

NoDT7vtAld, BLGBRAEETILEFERAL, 7Ol (BERHE. BEE.

NEDT7 AR T LIE, OECD TGUREIZM T T, AN EDHLNTLVS,

EREROTEISER T AOICIE VAT LORRERIADEESND,
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Application
Time of
Name of test system Guideline Principle of the test exposure Experimental system Polar Non-polar
h_CLAT OECD 442E |Activation of epidermal dendritic (24h THP-1 human monocytic leukaemia cell
cells, line, FACS, O X
CD86 and CD54 expression expression of CD86 and CD54
_ ™ OECD 442E |Activation of epidermal dendritic [45=%3h U937, Human histiocytic lymphoma cell
U-SENS cells, line, FACS, O X
CD86 expression expression of CD86
IL-8 Luc Assay OECD 442E |Activation of epidermal dendritic [16h THP-1-derived IL-8 reporter cell line
cells, (THP-GS), (0) X
IL-8 and GAPDH expression luciferase gene induction
GARD OECD 442E |Activation of dendritic cells. 24h The GARD skin cell line, SenzaCells,
(Genomic Allergen Rapid GARD prediction signature (GPS) human myeloid origin similar to dendritic O O
Detection) cells. Genomic biomarkers (200 genes in
the GPS) is measured using NanoString
1SO 10993-10 AneexC Genomic assays

» OECD TG No0.442EIZiR&E SN TS h-CLAT. U-SENS. IL-8 Luc Assayl&.
THP-10U937ZRALV=GER THY . WIEHFEICDAHEARIEETH D, TDT=8H,
EREFDOFTM~DEREIHLNEEZOND,

> GARDIL. B4R E R VB AIEIZE AR GETHAIN., TV I+r— LT
W=200 2 FDHREFBITTHY . BEDEBRETOERIIE S TIELEL,

LI EZBEFEZ . ADRA, EpiSensA, h-CLATIZDUNT., EEHEES 0O BRAE @I
[T CREREDHEZHA 1=,
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DPRA, ADRAD EE# 2z DL MICE [T1-NE

ERERHED~OERZEEL. HEBAELLTKEVT7EF=MILZAL,

100% M iBRZRW T EZEEmLT=,

Modified DPRA-MD

Modified ADRA-MD

Cysteine containing
peptide (CyP),
Lysine containing
peptide(LyP)

N-(2-(1-naphthyl)acetyl)-L
-cysteine (NAC),
a-N-(2-(1-
naphthyl)acetyl)-L -lysine
(NAL)

H,0, Acetonitrile

H,0, Acetonitrile

DPRA ADRA
Assay (Direct Peptide Reactivity | (Amino acid Derivative
Assay) Reactivity Assay)
Cysteine containing N-(2-(1-naphthyl)acetyl)-L
peptide (CyP), -cysteine (NAC),
Substrate Lysine containing a-N-(2-(1-
peptide(LyP) naphthyl)acetyl)-L -lysine
(NAL)
Acetonitrile, H,0, Acetonitrile, H,0, acetone,
Solvent isopropanol, acetone, o
o DMSO/Acetonitrile
DMSO/Acetonitrile
Extraction
Reaction 25°C, 24 hr 25°C, 24 hr
Measurement |220 nm 281 nm (Low co-elution),
wavelength Ex/Em 284/333 nm
Concentration |100 mM 4 mM
of test
substance
Concentration |Cysteine :5 mM 1mM
of test Lysine :25 mM
substance in
reaction solution

25°C, 24 hr 25°C, 24 hr

220 nm 281 nm (Low co-elution),
Ex/Em 284/333 nm

100% 100%

Cysteine :5 % 25%

Lysine :25 %

N

13
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1) REBEDRET

FVOFILDEETIE, BEELTT /A —TH(AOO) 4N ZERANSDMN—HZITH
AN, EREFHEM~NDOERAZERL., BEAERVIEBESEBEYMTOREIZDOL
—C*ﬁgqbf:o

2) mEeE DIRET

FVOFILDAETIH UL ZREBLTLLHD . EEEBHEM~NDERZEZEEL. RE=E

DBEMAMEICEDIREREIZEZ S5 EITDVTHRELT,

EpiSensA Modified EpisSensA-MD
Solvent AOO (4:1), Water, 50% EtOH Polar (Saline)
Non-polar (Sesame oil)
Exposure volume 5uL 100 uL
Exposure 6h 6h
4 marker genes expression 4 marker genes expression
Measurement
measured by qRT-PCR measured by qRT-PCR
Viability for judge > 80% > 80%

Positive control |0.78% Clotrimazole/AOO

0.10% 4-Nitrobenzylbromide/AOO
1) Dose finding study (4-fold
dilution, 5-7 slope) 2-fold dilution, 3-7 slope ?
2) Main study (2-fold dilution from Judge = 80% of viability
< 80% , 3-5 slope)

Extraction method ?

Method
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MRREEEERICE T EIEIZMUL. h-CLATICEWLWTHIMEE B FtZ AT

Modified h-CLAT-MD

THP-1 cells, 1.0 X 10° cells /well

10% FBS-Medium

1.0 mL

HWHEZITL. MEFE

h-CLAT
Cells THP-1 cells, 1.0 x 10° cells /well
Solvent Saline, Medium, DMSO
Extraction
Exposure volume 1.0mL
Exposure 24 h
Measurement Expression of CD86 and CD54

cell surface markers

24 h

Viability for judge

> 75%

Expression of CD86 and CD54
cell surface markers

> 75%

Positive control

4 ug/mL DNCB

Extraction method ?

Method 1) Dose finding study (2-fold
dilution, 8 slope)
2) Main study (1.2-fold dilution
from < 80%, 8 slope), 3 runs
Applicability The negative results with test

chemicals with a Log Kow greater
than 3.5 should not be considered.

2-fold dilution, 8 slope ?
Judge = 75% of viability

AEMICTHHBROAIRRINZERL T EZERL 1=,
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Confidential

> LLNA Potency CategoryZzZEL T. B1EEMEZ S H I 5 Polyurethane
(PU) —hZ1ERIL ., ERERREEICALMV =,

> BITORAEMESER (GPMT) LEFREIF ORISR L zin vitros BR D

MEREZ LLESHRET T A2 &I LY., in vitro B MEM SRR D B AU EERARREE
BESMNZT B,

17



Modified DPRA-MD & U'Modified ADRA-MD[Z LA B4EME Y E
EEPUV I‘O)n:l:mﬁ @\\

Confidential

> 6FEFHMPUS —KIZ. Modified DPRA-MD & UModified ADRA-MD D it E& ik
[ZBNT. BEEEIFEEINT-, £1-. MBTIZHEL\TIL. Modified ADRA-MD®D
N, RENREI-T-,



Modified EpiSensA-MD IZ &R /FIEME S HPUL — O @\\

Confidential

Gene expression is not determined if survival is less than 80%, following the rules of EpiSensA.

> GFEFEDPUL—ME., 4 DDY—H—EGEFDIHDLELEEIDBRENENDAYE
AOEEEZ. GFHEEHIESINT-=,

19



Modified h—-CLAT-MD IZ &5 {EEME S FPUL—FDE]

Confidential

> 6FEZEMPUL—RE., CD86ECDMANHEIREDNSH.

DAVRFIHEZEZ. HiEEHIESNT=,

LI

|—

LB ENRTN

20
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Confidential

> BRAEMMEZSTIREDOPUL— &, B EMHYZRL zin vitrost BR
(Modified ADRA-MD, Modified EpiSensA-MD, Modified h—-CLAT-MD) [Z& Y EF
L. IXTORBRRTHIEEHIESNTz, Tz, RP—FZRALVTGPMTERE
FELI-#ER. 6FBEDPUL— IR LHIESNT=,
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in vivo sensitization test

GPMT

(Saline, Sesame oil extraction)

in vitro sensitization test package

Key event 1 Key event 2 Key event 3
Modified ADRA-MD Modified EpiSensA-MD Modified h-CLAT-MD
(H,0, AcCN extraction) (Saline, Sesame oil extraction) (10% FBS-Medium extraction)

> EREFROBREHARIMERRBELLT. EEESFAICREL-BKEIZX
9% Modified ADRA-MD, Modified EpiSensA-MD, Modified h—-CLAT-MD#AY, X E&

INVT—DDIEFETDEBZ LN T,

SRRIF EREEERZRDIC, FREL-AEREDERE. BRME -TREMEZIRIL.
ISO/TC194/WGS(~ BRIBHRIRM T HEEIC BRAMFVAANDRBRZEEET .

22
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