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[ Abstract]

compliance test, biological mechanism research and functional materials screening. These methods include alternative

In vitro method as indispensable biological research and testing tools, has been widely used in cosmetics

methods which have been accepted by reguations and standardized test guide, non-testing method used for risk assessment
and prediction, and a lot more diversification and individualization of in vitro methods. With the consensus formation of the
whole industry and increase of application experience, innovation and optimization in vitro method will be constantly
emerge. These technologies will be beneficial to improve competitiveness and to develop products to meet the needs of
consumers.
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Tab.1 The currently available in vitro testing methods

b7 NI Ry G =S AW R7 S
Regulation accepted and valided altemative methods

R bR
No. of guides and standards

A R R RS 3 P
Bovine corneal opacity and permeability test, BCOP
AR AT i
In vitwo skin comrosion:Human skin model test
o e B R A
In vitro skin irntation reconstructed human epidermis test
PNERZY S NIRRT
Rat skin transcutaneous electrical resistance test, TER
TR PR B o FrOfEE e R i
In vitro membrane barrier test for skin coroson, CORRTOX
HAEZ MG A
Direct peptide reactivity assay ,DPRA
N ST An
Human cell line activation test, h-CLA T
3T3 LT B BO LA S
In vitro 3T3 NRU phototocicity test, 3T3-NRU-PT
Fluorescein leakage test, FL
G A 20 M ) % 1K
Shot time exposure in vitro test, STE
3D F IR
Epiocular test, HCE
TRAD B IR it
Skin absorption: in vitro test

W R 52 S TR R 70 VR S e e 4 i

OECD 437 ,SN/T 4153

OECD 431, GB/T 27830, SN/T 2245

OECD 439, SN/T 3948, SN/T 4577

OECD 430, GB/T 27828

OECD 435,GB/T 27829

OECD 442C

OECD 442E

0OECD432, GB/T21769

OECD460

OECD491

OECD492

OECD428 , GB/T 27818

OECD 455

The stably transfected human estrogen receptor-a transcriptional activation assay

X6 4 7 IR 208 [
Hen’ s egg test chorio-allantoic-membran assay, HET-CAM
RS TR E A M R T

SN/T2329

OECD DG129 ,SN/T 2328

Cytotoxicity tests to estimate starting doses for acute oral acute toxicity tests

U362 R0 A PR /N i T 2 K

SN/T2330

Cosmetics embryotoxicity and developmental toxicity of mice embryonic stem cell test

G FEAE IR AR AJS K B2 iR X

SN/T 3527

Chemicals embryotoxicity test-post-implantation embryo culture method

R SR8 9 1 A 3 i X6
Red blood cell test for eye irntation
HR B F 2 i i ik

Neutral red uptake assays for eye iritation

SN/T 3084.2

SN/T 3084. 1

T OFCD: &3 AR & RS, B . [ K hRfE ; SN KB4 BEAT ML AR v

Note. OECD ; Organization for Economic Cooperation and Development ; GB: National Standard; SN: Indutry standard.
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Tab.1 The integrated application of alternative methods

ARSI T 2580 TP dh DT 8 1
A

Toxic endpoint

HETTE

Integrated strategy

FENH

Main appli cations

HR S8

Eye irntation

B RE

Skin sensitization

JEFE Phototoxi city

Multiple toxic endpoint

BCOP + CAMVA + HCE
BCOP + STE
BCOP + ( Cytosensor) + HCE

DPRA + LuSens + U-SENS
DPRA + Keratinosens™ + U-SENS
DPRA +h-CLAT
DPRA + LuSens
Kenatinosens™ + h-CLAT
LuSens + U-SENS
LuSens + h-CLAT

3T3 NRU PT + JZ JBREEH (skin model)

Je AR (Episkin) -+ h-CLAT

i T AR A T R B — T R R A
Increase accuracy of prediction, decrease the
shortcoming of single method
PR I7 A BTG

Extend the test method application field

T AOP (1) Z 3l B ALE B R BN 5
i e TN P o
Test strategy based on AOP of multi-pathway
integrated skin sensiti ztion ,

to increase the accuracy of prediction

Pl /D A — T R AN R 5 e
Decrease the shortcoming of single method,
increase the applicability

[ s A5 000 S SRR 2 JR BB BAR 5205
Testing and study the interaction of skin irritation and

skin sensitization at the same time

&3 HATEAITEM L T B

Tab.3

current conditions of optimizing application in altemative methods

b Js ik

Standard methods

(RWIES

Optimizing approaches

Do s
Advantages and typical application

BCOP

BERASE )y

Skin model methods

CAMVA

STE

DPRA

h-CLAT

SEINSH AR IR R | 22U WS R AR T
i 3 KR ER I ] ; 2 T R R A ARG S I A I )

Add parameters; comeal thickness test, histol ogical
observation, inflammatory factor assay ; prolong exposure

time ; multiple exposure ;prolong time of post-incubation

BB SN D] 5 S I S I ) R B 77 1)

Add parameters; IL-la inflammatory factor IL-la;

prolong exposure time and post-incubation time

fifL i, RS ECSO, R B4
Simplified method, no calculated EC50, only describe

the phenomenon

He e LT
Add neutral red toxicity test

G IERAT AW SR

Amino acid derivative reactivity asay, ADRA

5 3D AR RYAE B S% Co-culture with 3D skin model

SEORE W X 23 AL R 1 A FEATLARD 5 00X e TR 42 Ak 707 it
LW b B e B R B UR R 2 AE
understand  the
mechanism; teding the safety for a long time expose products;

Distinguish irritation more accuracy and
multiple and replicating exposing to products and cosmetics suit;

recovery after irritation

SRR DX 3 0T AE AL AR Sk v A ) g

Distinguish irritation more accurately and understand the

mechanism;Increase the detection sensitivity

FHTRETT HEEAAL R F500 , 245 A 0 i ]
For comparing and optimizing the formula, predicting the irritation

and shortening the test time

FH T 5 00 P 03 0 SR 5 R 247K 1
For teging the imitation of the eyedrops containing active

ingredients and polymers

WA 52 I e S, 448 o i 1 2

Decrease the concentration of the products, increase the accuracy

BB IR, T A A 5 2 AT BRI A
B 3

Increase the skin absorption, for testing the dissolvable products,
final products and the substances which can be metabolized

and activated
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