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spinosum) JFEJEEJE (stratum basale) ° 43
bt 3 MEMHMB S ER R B s EYEwN
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HIEARUAHARERL (tissue insert) HT 39 o i

BRI e 5

FH 3 e AH R e B A0 DA RZ 1 74 B T A
HETTHE PT B B LB EERE S (1430 «
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b B EREMRY B S MEE R
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( Transfer EPiTRI to culture medium and incubate for 24h before test.
Day 0 Dose 3 replicates tissue for each sample, include NC and PC group.
\_ % The dosing time interval should been longer than tissue wash processing. )
[
~
( Expose tissues to sample for 30 minute in room temperature.
Day 1 . ) .
L Wash tissues and transfer to fresh medium and incubate for 24h.
!
o ™
Day2 | Change medium and incubate for 18h.
|
(" Blot tissues and perform MTT assay. )
3 [
Day Read OD values at 570nm.
\_ Using spreadsheet routine calculate tissues viability . )

B8— UL EPiTRI® §

EHNAER T VA R ERAERE ©

Fig. 1. Flow chart which illustrates the in vitro EPiTRI® skin irritation testing procedure.
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R HZEE (Institutional Animal Care
and Use Committee, IACUC) Fit 2 >k 12 #£
Z BB 2 A BB R HSE S
ik A B - HBE I S EiY g - 5 gE
SIS E 2~3 3 - MEEAE R Y E
53 AN GHS J& Bl s R3S S5 ) . Category
1-3 Jefesrdi o (H SRR 0 (RS R il ¢
ANBFEEE - BIBERIARAIE R T REAK B8
AN (AL B == iy R B S -8 FE s 7 AN (A
FRAFE G R o S IMEGER B E A R

REE RGBT e T

& H = S G R EE IR AT RE
E;E; 21 o

2% OECD TG 439 #{T RhE Z i
B A A2 vh R E B S R 8y - BT
AT B ARG AL e 2 i
B RV i S AR AR A B - 3
B JUI R 2 R S B M B S8 ORI R A By 4
R o HIRHIBAER B ARG R MTT
SRR - HIW] RE R B B T i B FI Rl
e SR O o T ZE R 1 o A Y 2 Ik s AT
HFYE 53 B GHS FIME S )2 Category
2 RIESFFERS R - WRTFEIMEYE G
gl RIIZE S F DL OECD TG 431 S H fih$s

BARZH

e

K”— HERAMEHEzEBANEINARSIEER

Table 1. Differences between in vivo and in vitro skin-irritation tests

Characteristics in vivo (OECD TG: 404)

in vitro (OECD TG: 439)

Applicability
and mixtures)

wide range of chemicals (substance

substance mainly

Predictive capacity

high sensitivity but low specificity

high correlation and full validated for
single substance but limit information
for mixtures

Strengths 1.

irritation and corrosion

officially validated test method
2. reversibility of effects can be observed
3. classification of the full categories of

1. officially validated test method

2. without animal use

3. several equivalent models available

4. shorter test period

5. lower resource requirements

6. without subjective grading and the
result can be quantitative

Weaknesses and 1.
limitations

need to use animals, which may 1.
potentially cause pain or distress to

chemicals that act directly on the MTT
may interfer the results

the animals due to the inflammatory 2. can not classify chemicals to the

reactions

2. subjective grading of skin responses
3. dyes and other coloured chemicals 3.
may impair the scoring of effects

optional
irritants)
can not provide adequate information
on skin corrosion (GHS category. 1)

GHS category 3 (mild

Information extracted from OECD 21
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Assessment of Skin Irritant Study and New
Trend of Alternatives to Animal Testing on
Pesticides
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Abstract

Liao, C. L., Chen, H. C., Lo, Y. C., Wu, W. J. and Tsai, W. R. 2020. Assessment of skin irritant

study and new trend of alternatives to animal testing on pesticides. Taiwan Pestic. Sci. 8: 1-15.

The skin is one of the most common routes of exposure for farmers when using
pesticides. Pesticide exposure may cause contact dermatitis and lead to irritation signs
including redness and/or swelling. Therefore, to accurately classify hazards, register new
products and assign pesticide labels, the regulatory unit will require test reports of skin
irritation for pesticide. The skin irritation test is mainly performed using white rabbits and is
in accordance with guidelines by the Organization for Economic Cooperation and
Development (OECD). Currently, around the world, the scientificce communities that
worldwide of conducting animal experiments all giveare striving to work in better
accordance with high attention to the 3R spirit (replacement, reduction and refinement).
Researchers, and continue to develop and promote alternative tests that can replacefeature
alternatives to the use of live animals. For the assessment of skin irritation, the in vitro test
currently recommended by the International Center for Coordinating Committee on the
Validation of Alternative Methods is “Reconstructed Human Epidermis Test Method
(RhE)”. This method uses human skin keratinocytes which can differentiate into three-
dimensional tissues with similar human epidermis under specific environmental conditions.
In assessing skin irritation, the experimental unit performs an MTT assay (cell viability assay

on commercial sets derived from relevant skin tissues. In addition, the international has
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emphasized the importance of adopting Integrated Approach to Testing and Assessment
(IATA) approaches in evaluating strategy. IATA approaches involve the use of existing data
and employ the weight of evidence (WoE) method to weight and integrate different test
results. IATA approaches can also determine whether additional tests are needed to obtain
critical data. Regulatory agencies can use the final result to help evaluate and make
regulatory decisions about new products. In addition to not requiring the use of live animals
and improving animal welfare, in vitro tests offer other advantages over in vivo tests as well,
such as higher efficiency and lower costs. However, the use of in vitro testing remains
limited due to questions about how accurately non-animal tests predict human hazards.
Recent research revealed that barriers to using the RhE method in assessing skin irritation,
including reduced accuracy in predicting mixtures and the applicability of chemical
classification that cannot completely replace traditional animal testing methods, especially
for formulation of pesticide. Therefore, additional research is needed to clarify or amend
current regulations. However, it is nonetheless recommended that the IATA evaluation
system be introduced as a reference for decision-making to reduce the use of experimental
animals and meet the current international trend of continuously improving the welfare of

experimental animals.

Key words: pesticide, skin irritation, 3R, Reconstructed Human Epidermis (RhE), Integrated
Approach to Testing and Assessment (IATA)



