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Laws of scientific application of laboratory animals in Taiwan
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Framework of Animal Law in Taiwan

National Government
_[ Animal welfare(COA) J_
—[ Science Applications ]—
3Rs Principle (law)

MOST, MOHW, MND (Ordinance) - Law for the humane
For university, pharmaceutial management of animal

company etc.

Regulations (base on law)
For source, application scope and
management of experimental animal

CLSAS- Guide (book)

{ AAALAC, ISO etc. ] .
For care and use of lab. animal
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Animal Science Applications institute (SOP, rule)

Scientific application of laboratory animals in Taiwan

Distribution of laboratory animal species used in the institutions

%15 ARodent
4k (Others) 18%(699,733)
19%(749,840)
KDog ~ $4Cat ~ & JaFish(5 Ar
J#. 4% Non-human B4 embryo)

Primate

994(364.039)
0%(2.384)

#kChicken ~ #5Duck - #Goose(4 B f5embryo)
54%(2.110,715)

Data source: Council of Agriculture, Executive Yuan, Taiwan (R.O.Ce).

Humane care of laboratory animals. Annual report 2016.

2018/6/15



Scientific application of laboratory animals in Taiwan

Category of protocols for various scientific research

BRI
Pharmaceuticals
and vaccine
19%

B B S IR
Healthy food
7%

BERAE
Medical research
65% ,
RESEE
Agricultural
research
4%

# % 3| 4 Teaching

# 4, Others and training
3% 2%

Data source: Council of Agriculture, Executive Yuan, Taiwan (R.O.C7).

Humane care of laboratory animals. Annual report 2016.

Institutions conduct toxicology tests for pesticides
registration in Taiwan

* Government
TACTRI
e Companies (Contract laboratory)
Level Biotechnology Inc.
Super Laboratory Co., Ltd.
Medgaea Life Sciences, Ltd.
* Non government organization
Agricultural Technology Research Institute

Approximate: 2,500 animals /year
(not including fish for aquatic toxicity test)
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in Taiwan

Toxicological data
requirements for
pesticides registration

Toxicological data requirements for agrochemical in Taiwan

Toxicological testing and animal numbers estimate

Acute toxicity
testing

Oral toxicity
Dermal toxicity

Inhalation
toxicity

Eye irritation

Dermal irritation

Dermal
sensitization

Neurotoxicity

Subchronic Chronic
toxicity testing toxicity testing
90-day feeding Feeding
21-day dermal Oncogenicity
90-day inhalation Reproductive

90-day neurotoxicity Prenatal
development
Mutagenicity Non-target
testing organism

In vivo cytogenetics (OXICity testing

Aquatic toxicity

Metabolism studies Fish or aquatic
invertebrate life

Metabolism studies Cycle study

Avian toxicity

Animal numbers

acquiring estimating
« Acute toxicity testing: 200

< Subcronic toxicity testing: 26

« Mutagenicity testing: 50

< Chronic toxicity testing: 150}

¢ Metabolism study: 20

« Non-target organism toxicity

testing: 200
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Toxicological data requirements for agsrochemical in Taiwan

Pesticides registration categories

By end-use

* New active ingredient

* New formula/Mix types

» Extension use

* ‘Me too’ product (commercialized products with gieohactive
ingredients and active ingredient impurities)

By active ingredient

y Organlc_ # Classes of Biopesticides
¢ Inorganic Taiwan
» Biopesticides Microbial
. Ngtura! Biochmical Pesticides
* Microbial Pesticides
« Biochemical (pheromones) (Semiochenmicals/ Natural products
Pheromones) (Botanicals)
11

® To encourage the development and use of low
risk biological pesticide

® Biopesticide (microbial pesticide) registrations
may require a much less data set compared to
conventional chemical pesticides. (reduce animal
use)

® There are less timeframe and fees for faster
registration processes.
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Toxicological data requirements for agrochemical
(organic chemical) registration in Taiwan

‘Me too’

Extension use

New formula

requirement
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Toxicological data requirements for agrochemical

(organic chemical) registration in Taiwan
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14

2018/6/15



2018/6/15

3Rs policies for
pesticides
registration

(case study by local
lymph node assay)

3Rs policies for pesticides registration

Different substances, different amounts of toxicology data

1. According to different pesticide categories, different
amounts of data is required

2. Different substance characters are also considered
(For example, more safety formulation, less toxicology data)

International trends
1. International consistency-GLP reports
2. EU SANCO 1987 for registration reference to reduce
toxicology data requiring for me too pesticides, which is
only impurities concentration different from the original
registration product.
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3Rs policies for pesticides registration-
International trends always on-trend

Toxicological testing Toxicological Animal use
(Before policy testing reduction

adopting) (Now) /Registration

More safety
formulation
(same Al%)

Oral toxicity » Oral toxicity Less
Dermal toxicity » Dermal toxicity
Inhalation toxicity e« Eye irritation

Eye irritation

Dermal irritation

Dermal

sensitization

Oral toxicity * Mutagenicity Less
Dermal toxicity (In vivo-cytogenetics)
Inhalation toxicity

Mutagenicity

(in vivo)

Me too product
(SANCO 1987-)
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3Rs policies for pesticides registration

1) OECD 401 «OECD 425
Test methods ) oEcD 429 «OECD 442B
3) OECD 405
Humane anesthesia and analgesic
method introduce
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3Rs byTest methods

3Rs -
e»Acute oral toxicity-2010 l
Reduction OECD-401(1998)m) OECD 425(2008
o 80%
Skin sensitization2013
OECD 429==) OECD 442B
(Guinea pig)  (mouse) 50%

Refinement | gye irritatation-2015 |
(OECD 405, 2012) 50%
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Animal use reduction by acute oral toxicity (OECD 4£5)

Acute oral toxicity
1200 - - 100

87

900 A

600 - - 50

number of animals
reduced
(%)

300 A

2010 2011 2012 2013 2014 2015 2016 2017
yesr

I OECD #401 [ OECD #425 ——rate of reduced (%)

8 year152casel100 animals NT 200 million
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Animal use reduction by LLNA

LLNA Skin Sensitization Study (OECD 442B)

600 - r 100

(No.) 300 2 c: 2 S Lso (%)

2013 2014 2015 2016 2017

Year

#4006 mm#442B ——(%)

5 years]9 cases500 animals
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3Rs policies for pesticides registration-always look ahead

The progress of skin sensitization test
(case study by local lymph node assay)

2002 2005 2009
Buehler Test MEST and LLNA conduct
2004 LLNA setup 2010
GPMT OECD guideline
442A/442B

l

i&{loA 2010
Report
conduct eport accep

Some obstacles in LLNA process
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LLNA advantages

GPMT
(guinea pig maximization test
Magnussonet al., 1969

Buehler, 1965

MEST LLNA
(mouse ear swelling test) < (local lymph node assay)
Gadetal., 1986 Kimber et al., 1994

» measured objectively/Quantitative data

» Short test duration (1 week )

* Reduce the pain and distress to lab. animals
* minimal animal treatment (50%)

» Stimulated index (SI) 2

MEST (mouse ear swelling test)

The degree of ear swelling was expressed as
% ear swelling Ztest/control ear thickness x 100
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obstacles
LLNA (local lymph node assay)
[3H]thymidine (3H-TdR) detetion

s

5'-bromo-2'-deoxyuridine (BrdU) instead
3H-TdR (Takeyoshiet al., 2001)

: - ﬂ OFCDIOCDE 4428
e
) QECD GUIDELINE FOR THE TESTING OF CHEMICALS ’

DRAFT PROPOSAL FOR A NEW TEST GUIDELINE

INTROBUEC TION

Lymph node site

26
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Local lymph node assay, LLNA

Balb/c mice 6-8 weeks (female)

O O o v

1 T T T 1

Day 0 1 2 3 4 5

® applied to the back of the ears (2fl)
Y BrdU (5-bromo-2’-deoxyuridine) P
sacrificed and the lymph nodes c £

Ear irritative appearance of mice treated with
pyrrolidinone pesticide other ingredients in LLNA assay

5-bromo-2'-deoxyuridine

BrdU (labelling index, LI):

stimulation index
(number x
proliferation) SI1>1.6

2018/6/15
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Skin sensitization evaluation standards
(reference)
. Moderate ~ Mild or
Categorles serious none
Reactive animals (%) >29 <28
isotope >3 <3
stimulation |DA >1.8 <1.8
index
BrdU >1.6 <1.6
Warning signs @ none
Warning words Skin sensitization none

3Rs policies for pesticides registration-amazing calculate

Different substances International trends Test methods
Different amounts
» Application e International  OECD 401
categories consistency-GLP reports: «OECD 425
» Characters ¢ SANCO 1987-metoo e+ OECD 442B
1) Chemical product «OECD 429
2) Formulation * Anesthesia and analgesic
3) More safety method introduce
formulation
1,061,500 31,500 600 animals/year
animals/year animals/year (in our Institute)
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Future aspects for 3Rs

Different substances International trends Test methods
Different amounts

» Case by case study Insilicosimulations « OECD402(2017

 High risk pesticides  Testing duration: )-acute dermal
reduction (registration toxicity
reduction) 12 months to 3 months In vitro tests

e Label discrimination | for dog feeding test.
(In law making process)

Reducing,
replacement and
refinement
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Summary-3Rs

Toxicological data requirements for agrochemical registration

* Low risk biological pesticide (waive test)
* Same Al (impurities content lower than
0.1%)

The methods-according new test guideline

* Reduction (acute dermal toxicity-OECD 402 2017)
* Refinement
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