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ABSTRACT. The recognition of welfare for experimental animal based on 3Rs principles has been spreading
throughout the developed countries and therefore, on the demand of alternatives to animal experiments have been
continually increased, especially in advanced countries. Recently, EU prohibited animal uses for developing
cosmetic products at any level and some other countries applied already or are trying to setting the similar level
of limitation of animal uses for cosmetic industries. According to the global trends, the marketing ban for
animal used cosmetics will be applied soon in Korea. In this study, we summarize the polices, regulations,
research developments, and validation processes of the animal alternatives methods of foreign countries and use
those as a basal information for improving the alternatives regulation and developments. This research project
was mainly focused to summarize and analyze related topics including, 1) Investigation of current policies of
alternatives in EU, Japan, and USA etc. 2) Investigation of current regulatory trends of alternatives in foreign
countries. 3) Investigation of current research trends of alternatives in foreign countries 4) Investigation of
current validation processes of alternatives in foreign countries. Investigating the latest data on the status of
animal alternatives methods and based on those, someone could use our study for setting the important research
theme, roadmap for long-term development strategy of animal alternatives. However, due to the dynamic update
trends in the alternative methods in many countries, the newly updated documents could be released at any time.
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eUEe 2sigon] EUALIAY BE 43 %
Be BE 2 HUT YoldY 4R FHo|gL
ofZo] 7] $I3t WerOE Choka WA RGPS 4
Pokan, olo] AT FEEAFHe| AYsHen 9
o fY AYIHY FREX 7L 19789 630
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@AY AAe] B ol A2 A%(78/923/EEC)S A
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199743 AAH dAgH =2 Z9K(Treaty of Amsterdam)
o) R&ARM, 19994 5URE Ly FEME U 2
Aol tgt 9] A (Protocol to the EC Treaty on the
Protection and Welfare of Animals)o|Al= EU U
el gEEATd 42 Buol Baw W 1o
o= leh £35] 20099 WA Y gAE ZoF(Lisbon
treaty)s S FHIAY 7leol #I FOKTFEU,
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the Protection of Vertebrate Animals used for
Experimental and Other Scientific Purposes, 1986,
[ETS 123])3} o] #¢F =4 /A AAE AYst= Al
3 W 7g} wEhd EHoR AMREE HEEE HIE
o3t o ok 7§ oA’ (The Protocol amending
the European Convention for the Protection of
Vertebrate Animals used for Experimental and other
Scientific Purposes, 1998, [ETS 170])7} ut# Eo] A3
29 A5 U AT o5 FRAE Ha
o HT EA o)) nEe S AEE T
% thH(Council of Europe, 1986; Council of Europe,
1998). ofZ2 ETS 1239] 7|¥hE Fil EUY &
A4, A% PN 9 A 25 2 A3
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=9 1%, 2EfE Had} 5 AEEEASY #™
H "otse A4S 9tH(Council of European
Communities, 1986), ©]& 2010{¢]| o|2ZZ A=
86/609/EECE H¢ B tiAlstr] 93t Aoz {49
A3tz 2 2010/63/EU (EU Directive 2010/63/EU)©]
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(European Commission, 2010), E3F SHATAH
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Yo AFE] ARG, o FHEE 2014d%
Al EANIE BHOE AHR
Commission, 2012; European Commission, 2014),
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ojF o, 1999/575/ECT} A% ©]ALs] 2 A (Council
Decision 2003/584/EC)& &3, Z+& 714 Q Alg
o E3hE BTS 1239 &A] 70| dolH HAle)
B, A1EH ARok A7) wEE S Y=, &
HesAE sty Hod AdE 718 -2 (Protocol
of Amendment)’E H|EsAUTE FHE 3] FHETS
123)9] W82 FHATAR 86/609/EECT AAAC
2 Edsittan g 4 Qth(Council of European
Union, 1999; Council of European Union, 2003,
Council of Europe, 1986),

SERA7 480 FAYYIE BU BYE 74
(Regulation No 1223/2009; European Commission,
2009) Qo= EU AJd¥ +4(Council Regulation
(EC) No 440/2008; European
Communities, 2008), eHEo] =2 Hr} 3J7lo) &
3l EU A (REACH, Regulation (EC) No 1907/2006;
European Commission, 2006), EU AMIEA] HA
(BPR, Regulation (EU) No 528/2012; European
Commission, 2012), &2, Z3E EAl & B
5, BA 9 xAo| IS EU F+4(CLP, Regulation
(EC) No 1272/2008; European Commission, 2008),
A ERSAZE A (Regulation No 1107/2009; European
Commission, 2009) £o| sl EZ3t=]o]

Commission of

1-2. EURL-ECVAM: SEEESHNANEHSME

ECVAME GHAgxd 86/609/EEC (Directive
86/609/EEC; @A) S A7 2010/63/EUZ oA
Q)g] oL EHoR EEAHAIEY i, AHAZE
244 drsx BASE Sl 19919 &
%‘H%Q(European Commission, EC)9] ZAAof u}z}
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tjst  JleH(development), ZHZ(validation), 3-&
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d F5AFLAE(JRC, Joint Research Centre) AFsh
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ECVAM, European Union Reference Laboratory
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AR A, A HE Ao A2 dAwF AT
FEe SAST glom, olgt WA I HF4E
A A FASAE Hgt o A&, Y 4
< 28 A d5Y SAEYolME EUS ti3Este
ZQ3 dgkS 435t QtHEURL ECVAM, 2016).

EURL ECVAM2 §3HAgR 2 2010/63/EU (H &
HAYARY 86/609/EEC) o3& 9o dA ohed
YEYIE 4, ¥t itk FA3 o= EURL
ECVAMY| FEtiAAIH - A5tabA] 3o QLo
Ae dAAE A5 ft FHdd A2 HES
3 (NETVAL; Network  of
Laboratories for the Validation of Alternative
Methods)9] A|9LS Wi Qle=d, digd=+= EURL
ECVAMS| 1T Sol 7oty Zhom AgEE

sEHA, i, o] dFYgol 2 AddEs ¥4

European Union

o2 g4, d4& #dske Wdol EFH Ao
NETVALel= @A 97] 3d=(=d, Hdd=, 29
ol W7o, A=, HWE=, ZFA oo, A9
gD, 1371 AldAl el ofstal glom, e

A FAsE Ak Ao HalEl= 3 ojyst EU o
TAE NETVAL FHoR|Yo| 7153t=E FHojglc)h E
3l EURL ECVAMS 3H4|, 419, 9 ot2 7|3 1A
So] Folote AT FENANBAZ T BekA
l'@r%ﬂ‘ﬂﬂ(ESAc)E Z3 ECVAMe] 93] 3= A
qolx A9l 7)) 7}%

or&
i ST SR R ]1‘ 2010/63/EU °]°§°
o= BIAR ol A
EdAAEAST7E ol TA
A} EZZH(ESTAF, ECVAM Stakeholder Forum)¥t -H-
AR AL B FANLY AR U

I (PARERE Network, Prehmlnary Assessment of
REgulatory RElevance)S &85} ¢l=4d], EURL
ECVAM2 @x| 287§ EU Q%U?—J e A7)
1A AR AHAE7E Y EQE(PARERE)S 913 4
242 =7 9JtHEURL ECVAM, 2016).

EURL ECVAMZ F 93] WolA 7l& AEds
7IHke = stof Ao w IpekAlE i S (DG
Environment) 5 A, }AIE, QokE 9 WAl tf
& 719%=(DG Enterprise) AFAY, IHFF A
9 Au|RpebA v1ee] 3] (SCCS, Scientific Committee
on Consumer Safety)e} T&E A7} 2 Av|A} HSE
(DG Health and Consumer Protection) FA|YS
gastar ek olek tEol fHIeHEE Y (ECHA,
European Chemicals Agency), -S32joFd (EMA,

European Medicines Agency), -GHAIZOFPAA(EFSA,
European Food Safety Authority)¥} 72 tlefsl EUZ |
£ SHEEASAYAAH(EPAA, European Partnership
for Alternative Approaches to Animal Testing), -GHA|
OFLFAE 3| (EFPIA,
Pharmaceutical Industries and Associations) ZF2 H|A
¥ 7S GHeR FEAANRY % FL B
A 7147 ARE AR FEH Aol wa

European Federation of

ol qlol4l Tkt Z101% shu sich B b4
:?11]71?“’1 FASSNRHOE) 2 AARLALI P
(OHCD)$} @sto] FHEA Bl FAFRE ol

31 Qlt}. EURL ECVAMo] 7|43 ﬂﬂﬁﬁ 7]Hko.
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}

g=(Recommendations)2 HE5H A|EHO FAA
TES A= ol F840] wobAA Qe +
Aleoltt, o] HIiLAR}FE(Recommendations) f5H
ZEOgAAEH AL Aetd 9 AHslsl #bekA A}

b %Xﬂ@% Az BAAA AR B2
$+5}6] EURL ECVAMS] A3

e e, oA ATATES) e 31
ZHE Y| E Q)91 PARERE, o|3)ZHAIRFZ 9l ESTAF,
Ao E ¢l ICATM(International Cooperation
on Alternative Test Methods)¥}2] 71W3t HOJE 7
A ANET G, B5) SEAAARY 43 2 48
3 pele 1CATMII] SAEE WSl oS g
v FAlolH, dFZEALY I Fa AR o
B ABAE W BRI FARE EE FAY 28
el

= T AsEEAA 3= Fol A Z
k3] o]Fojx|1 Qlth(Louhimies 2002; EURL
ECVAM, 2016)

1-3. #E SEMMANEE F2 AFIZHE

FHAGANA Y FEHAANEY dFEFA= 4
A, oA, AR AR Fxste A A 8 A"
2q, A, BYUo| olgolAL Aol Zatvl, =3
EUY td HAFLZZAEQ] Framework Programme
& 50 FRANNIY @AY 5 9 G99
3 dhfio] A=z AFAYo] o] FolA|IL Qlof, 7

F paA" 74 A L FAH 28] QojAE ola
I fUFHY ATEEC B JFL N Ao=

e, 7] ABE Y drzedee gzl
Al of&= SEURAT-1, Euroecotox, AXLR 5©°| )t}



1) SEURAT-1

SEURAT-2 2008 EPAAQ# QoA FHAT
FP7 (7th Framework Programme for Research
Technological Development, A| 72} AL/ 7|&E
AW A7 At (Health theme)] HTFOR AT E
%th. SEURATS| #7] AgHi= ‘TFa82E 5=
AS dAsHE A B7betar s o] Sl

SEURAT-1& S Y3|9 ‘FPT-HEALTH-2010-
Alternative—Testing—Strategies’of| 7|Htslo] G35}
ZZ 3 3] (Colipa, The European
Perfumery Association)®] TS0 2 2011d~2015W
ZF €50million7} BEAlE= ARAZ 24, A oFA
A Zriel IHFA FAHO HtEEo] A=A Jfuk
of Was AFHY 9 RTHRs BUE =E
% o4l o ApZeaEe ZRAE 1 72, 9%
FAQ B B, ALSML HHI S A7
29 @A E(COACH,

projects on new approaches to replace current

Cosmetic and

il
Bt

4|
b

Coordination of
repeated dose systemic toxicity testing of
cosmetics and chemicals)® A2} ZF L=
AES AWRE AE7)5 MEA ZHE 93 5
ARG AAA7IEA 72| (Scr&Tox,
Stem cells for relevant efficient extended and
normalized toxicology), ZAA YL BEXAANES Z2H2
A2 (A7) A (HeMiBio,  Hepatic
microfluidic bioreactor), 7t=Al 718 ulH o] #
FA|Z 7N A|(DETECTIVE, Detection of endpoints
and biomarkers of repeated dose toxicity using in
vitro systems), 3}gtE 54 % FAIGFE=(EAT
H 72, Adverse Outcome Pathway, AOP) X ¢|o]
ElHo] 2 7 IA| (COSMOS,

models for the prediction of human repeated dose

A28

Integrated in silico

toxicity of cosmetics to optimise safety), WAl %
MR E AR SEYANEY 72 AT HA (NOTOX,
Predicting long—term toxic effects using computer
models based on systems characterization of
organotypic cultures), ZEF3eE A9 EgtH
Omics7]&s °]&% SA4HE F5 IA|(ToxBank,
Supporting integrated data analysis and servicing
of alternative testing methods in toxicology)® -
‘dEo] itk SEURAT-10] Zadgo] wet =437t
£ 95t AZ7)8F in vitro 24, Z&)82F omics
|2 53 YERES 7] (Bioreactor)E-of, o€ H|o]
% 9 ARSY 9 BE Hopld B AT
o] SIgt NEW A
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17

AR Q=] e A NEER T
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@

AA7IRE gt gl O 7 Aol oM E g A
= Wglth 3 SEURAT-1S AdfstHa g =
ZAEE v|=9| Tox2l d4 ZRIHNRS] FHe 1
PO, FLRAA A Fsh= IAFHY AL
& J37]7]% st tHCOACH, 2014),

2) Euroecotox

~

Euroecotox+= o]&, AR, ZXFH S H]
gol AgEE BARY wotol GANBH
HEYS AFHAZHN, FPTO| W G
zzagel A0S B AAEYT. Fo dFEEE
A2 &= dAAEY g AFHEZ
5 3 oA A =oE ' &t
o, HE A tigt FPT oibx]He] 2012 F
RE YA, HA S AT AFgY Fa4E X
2]3lo] Euroecotox WEY TS A& |7t o]F o]
21 9JTHEUROECOTOX, 2014).
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3) AXLR8

AXLR8E FP7¢| Hhxo] EU HPQA3 A gAlE
= (European Commission Directorate General for
Research and Innovation)?] AgFX|Yo = ZgPE a1
UE 47EE @Fold, AxRSE FAAY A
geh, sRAZ Jlwel AR % AW Y 2
zﬂwxl%*ta sUesln, B o4aET WE

Aol aeAdS Aastel wE JUSEE oREs
Aot Ag BEE AYHo] FAFE o] WS
AE THEo] WATHAXLRS Consortium, 2013),

1-4. fEe SEUMAZY HY

EUZL BEEA9} Belste] FaAske AL SelH
J ZUe BE FEAS U mIbop FAH 3
24l @7 Wl 200md AAE mAAI

(Eurostat, 2007)o] <3}t EUW 1,3307|o] A3l
FES ASAAT. APFE AN L FRAE A

ol ol2w, At 3| Fo TEAIEe] 2dE A=

& ATIAZL W 9,300744 AREleleh EUY %
2A AT AN FRE ANAEN 7% o
€2.8 billiono = ZZ*E]U% o4 Oi‘?—l—]'xﬂ ZAA; 4=
T 28,000 o2 FAE QT ®3 AFFE o] g Ab
Astore] 4 «]ok o}, MZxﬂ/ . AE AR

3 ot EEL, BE sjgors ekl B
Woll= 343,000748] S} PRl U, & W
THEYE €1,680 billion, 1182 {HHEE= €6.5 mﬂhon
of o]&tt. wetA TEEATH Ay AH =X
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FEEA U FERAA G olo] Bl el @
A, FAEY, S SHe glol dF Ut 4
g AEY A GAETHFPEC, 2010).

oloh ge U FEEA W e wee A

AAH FREAGEY Fxo| dolA BUY FF
2 SfAslE ABE POk, FROIE ol L
FREAUY 3UH, AN GFRe A% §A
Fsiol Frhil B 4 gtk mebd $EEA 9 o
AN A Bl Sy BERN 49, ede
d3 fEo FERAYY U FAY 35S 59

= @7} QItH(FPEC, 2010),
2. O=o| FEOMAIE] CHet 2N 5T

2-1. O|=9 F=EA15N

AFANA AHEE = FEES Histe AdeEs
A ¥ (the Laboratory Animal Welfare Act)o| 1]=-o]|A]
1966400 O AHEol, FRFEANS AEA
AREONA HAem QFE7]  AJAch(National
Research Council, 2007)., 1 &, u]=t A]ZoJekz A
(FDA), "= SR T(EPA)FY 7|qt5°] 198149
AlA E4AR7IEl RE SEAEH B3 VS
HstHA sEHAAE O Bt WA FA]7F w0
A7) A&skglct, vl A 93 (NRC, National
Research Council)= 2007@d9o] "21C EAA|E: v|A
1 AgFrolgte AR HIAE WHESUEH, olE
ol EAALY & ®sE AREStH(National
Research Council, 2007), &4 A|gdHslo] £33
HES AAT AE 8ste vl SHES=(EPA)
9] QAo gt SO &2 National Research Council

of W3t o] HiA= FEZINE SAARY FAE
B Astal sEo] ofd U7t 7|Wre] AlHWHoR AE
Fola} 9RE BE ol8F AP Yoz Wi
AL Q39T National Research Council®] H il
XS QOFslH, toxicogenomics, AJEHHE A|AH]
AEsh, SARAS 2 A 45 dEE F9
SEAIP &S oA Hoju AxF ff A=
A2 F B AX JES T2 AR Azt A4
BAERE dFet7] 9%t Ay A WIE Hrlehe
in vitro WO ABE Ao| M Ao

2 QoF= tH(National Research Council, 2007).

2-2. ICCVAM: OI2&SAMAI S &S ME

)=o) 23 A R ANLYU(NIEHS: National Institute
of Environmental Health Science)2 199349 =3
HAY(NIH, National Institute of Health) ZAIs}
wekol ek gASAAENe e 9 Es
71 Ad 9 s 2AE Zde dANEHY HA
8= 9%t BFS HLsHy| fIste] 1994 ol ml=



FUBARATSFATLNEES)E AT 1997
4 AU S4AEY Bt 2 i e

AL ool FAs] 1997 157]9
o] A X2 7| o] %}‘0%’5]-% ICCVAM (The Interagency
Coordinating Committee on the Validation of
Alternative Methods)o] A=}, 2000 12€of u]
2 fEgee] e 1covaM AAFol ARHYL
ICoVAME AR AR 9% Rz
(National Toxicology Program Interagency Center
for the Evaluation of Alternative Toxicological
Methods, NICEATM) As}= NIEHSO| 7|&o = A
Flglon, dAA NIEHSWo| €A 9t} NICEATM
o 1covAM 9 TGRS Us1e] WAUARE $lstel
19984 o AAE9lem ICCVAMI} Noﬂl—‘g‘— =527t
LR LR EREER SE A LR e LR
43 dFE VlsHoeR AY % 2AHsta Qo
2008d o=, EPA®Q} NIHO| =3 ZA =z TH(NTP,
National Toxicology Program)it 3}l G |stAlE
(NCGC, NCATS Chemical
National Research Council H11A9] v AL uta} &
YA ARACIA o Qg AES AgFHE A2
it e SHAT Bu AL A A

Genomics Center):=

ME AAstlct. EPAZE A28 WHs o]&3f 300
7HA gFeHEo] S AR As jé—':ri, o] R
) SRHEAS B WA A S AR s
Hel @AW o wEn ARsh, A7e A% A7ls
o Hoh 4& d& & AolZte 7IdE Ak
(Andersen et al., 2010), wz}A ICCVAMO R =
N2 HEE oA AR AlE B el s
2% 20ET, Bk BY W A, B4 o

Yste] WA 7|TET SACATM (Sc1ent1flc Adv1sory
Committee on Alternative Toxicological Methods)
o] gtEU4E sttt SACATM2 20009 Wrad
ICCVAM Ax|go] wa} 2002 1€ 9 A=A H 2=0]
slo] AEojsE M= Qlrh ICCVAMI} NICEATM
of ofal AES eknl, 10CVAMS] ¥ H$Ieele)
NIEHSS] 5o 3 Algo] Peto] NIEHSS] A
Ao ARG kL Qlth SACATMLS A& thAA|
Fulolt ANHE dANTRY A, vz, Bor

A=, AT, =ui7lEzte =3t 9 SA7ke] zsjet
Fste] st NIEHS 97Fo] SACATMS] 9]¢

]
E& ICCVAM AA| Yol &3to] Yigstar, HE 14dof

AR Q=] SEUAAEY LRt A - 35

S DEE EC R

2-3. O sSHNAMNEY 72 A

1) Toxcast

o= FERAAEY F8 AFZRAEs S5
A~E (Toxcast)7} 9o, EA7
N olde] aetEde] gk % } @El i, RSy
Bol in vitro AEUAE ooH o so0rlel AEa
ufj 7 ¥ 4=(biological parameters)E Z§F3st 7} SlotE
Aol i3t S5 HE7} molHrh 2010d0] A&E E
AAE A SRAGAE A, AHE $AHHE
\;14 o]:t'oﬂ U\o]L- §]-zs1—t'21 7007]—Z]§ i]. /‘ijﬂ
A ZQlo] o]ojA Tt o] ZRAEL =A3L A3
o YA EE ARES A4usnd st S43 A
HE tASoly Aol gt £AH S S8 $A
e WA 7ted "W ¥ in vitro high-
throughput

o

r

screening (HTS) and high—content
screening (HCS) B4 A]3)s}Hth(Dix et al,, 2007).
o|d qp\}o]l,} AZE Wl= spetEAL SF)et a
NE 2z 4 9t} (Judson et al,, 2010), ESH &
AALEL B9} BAUOIE B4 - FHhe] 442
53¢ Wl 54 9 A%Y 29g A ot
ZHeFAd (Shah et al,, 2011), FAYA](Martin et al,,
2011), WEB| 2 SH(Reif et al., 2010), HTP $JFH7}
(Judson et al,, 2011) 59 UL HZRE 0|83
2 7HA] oS RdFo] olu] JjEE o] W E =1 T
o|E7} FHe kgAY EHE EANAE 300 I}
s F2 AAFEHol Slth(Kavlock et al.,,
2012). 2014¥7}7] EAAE ZRAEZ 23 700

(¢}

of 7 EAol4 1800 o]/4+e] ItstEdAEe AEAHA
£ AAtYtHJudson et al,, 2014), EAI|AES
S 4 W2 T N86E Ha A 33
e, 58 7Iee 2471 2A; gker AR
Goel el olge] meizin, ARTAAS $A2
Oo|F R o] EAHAof et o QPAA AHE AHA|F]
adHA Aol gLt sHAYE, EANAESL in vitro

high—throughput WHOo=2 EZ3 3ot S3Es2
NEEY 2ol 42 AY 52 & 2o ol 5 9
A th(Judson et al., 2010),

2) Tox21 project

2007Ho]|= u|=r National Research Council HIiI
Aol AAH A BHOR shi Toxal ZEAE]
RO AFEdL. 2005U5E EAAAE Z20
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WS 235l E EPALF, NIHQ] National Center for
Advancing Translational Sciences (NCATS) Ats}2]
(NCGC),
NIEHSS] NTP Z2idlo] @7 @ AAS 733
WA 20089 RE BARO AW Tox21e] o

National Chemical Genomics Center

ﬁ
N BEL AE 2 B4 PS8 $4ENY &
HEAS AT 0 4§ b ARe AF 1ES A

[¢) pil
Fohm, SHBA 24§ 1A ALste] 4 el
=]

2 928 & 9= in vitro WHE J|ESt

. 201040 FDA NLMo]
wol A% W AL Aol #ALAD
3} Fo & 5007 ool Al
° boasiglon] ozdRE s B
Ex @ AoR Holed, 100007 o4 &
A 0007H o]4e] Aled®S F53he
C}(Attene—Ramos et al,, 2013),
Tox21& Fo AREo] /WLE= in vitro AFAHES
AAEE = et QA gk Y Hrkel &
43517] 93 Risk 21 ZZAEX International Life
Sciences Health

Sciences Institute (ILSI HESD) Q] FZ=& 20109+

S EERICS

H
(@)
o
o
X
o
~
2

10 ox
L
of
ok
o
iy
o
2 o

ol
R
2

Institute and Environmental

3) CAAT (Center for Alternatives to Animal
Testing)
Johns Hopkins oo} HATheto] M| H o]
= HYY AlEZ 19810 deE o], & thAAl
oo, HE #Ee AYste] AdAe AdEEY
a ZA5t= AL BARoF sttt In vitro A
o] /e ST A A, dAANEY SHE
of & mtd, tiAAIA ROl et AR Al
AR ws 9, AN A5 S A
o= W AR AY 5o 9FE sk itk ®
o oAl gt 2o YAl EQ] Altweb (the
Alternative to Animal Testing Website; altweb,
jhsph.edu) =sta glow oief wigd of 4utwy
woto] diAlyol gt @ FAERE FHskal ik o
AAER Aot #AE Journall ALTEXE &71sh
Ioglon tAAEHI BEE v R 7] &
of Zofsta ok&el hAAA™MY ¥HSke Charles

River Laboratories’

ot 30

Excellence in Refinement

Award, CAAT recognition Award, Henry Spira
Awards HAAIEY T A3 4 AFAA 7o

sl 9k,

2-4. 0|29 FIUMAEY oY
NRANE F23 90)E UL SEAY 27 4
Qko] 2014Wdof HO|E|Qitt. Jim Moran 3} T}
500199 ojHSo] FFHR PFFY A Az
Al TES AHESHA B E St QA SPEEHE
(H.R. 4148—Humane Cosmetics Act)0] 3}lofjA]
ojEfglon, oje} At IPFFH A Htol
20149 39 5 Aol AFEUY. o] ke W
aorsie b)% HAE AN FEAES 24

1A vl el FRATES AHgste] 7

&

3}

=R = =) ]f]ﬂl'

Azd PgE SAEF Ee dao et A4 £= &
= gATHER sk W&ol B Hol 3o 5= A
A= AR SHEE SE 9=, H7l=EEo st
of wFAAY HAA wiAlE Fx=E I

(H.R.4148—Humane Cosmetics Act).
FEHAAAEOE WAlY as Y HAA H)
Al
=

=
=

AR, J9Ld A”/7iE S (proof of concept), A
£ 54 24 5 AgI B AS BE Eg
20109 99 14-16Y°] 7Hx|E NICEATM-ICCVAM
(http://iccvam, niehs nih, gov/meetings/BiologicsWksp—
2010/BiologicsWksp. htm) I AFoA HWHAl H7IE
2457] A BEARS GAHES LT S Yt
WA S2 AW W Al(Rabies vaccine), HEAT|E};
WAl (Leptospira vaccine), HWH3|] WAl 37[A|=
H9Me92 ARt

G453 AHserum
neutralization test, SNT)= ZH3] EZ3l=H Ao=R
7+E5Fa 9JtH(Stokes et al,, 2012),

HAEAT WAL A7 EE el 7=l ¢ A
o] dAtof| disl 40 utE] HAEHE A= 0t
Ab A ETRS UREA O R AREsto] SRA|NE HEA
A

pomona,

47\ (Leptospira interrogans serogroups

canicola, icterohaemorrhagiae, and

Leptospira kirschneri serogroup grippotyphosa)o|



et Wale] A7t AL 913t in vitro EAHAEA
W(ELISA) ARl |5 USDAN o3
Azslo] WAYAEE o2 Agstel HHF AFS
stes HIFHoz AHst Qlok(Stokes et al.,
2013).

ol wiAlol 7A|HS 93t A|PHoT o}
Aoz o AU AAAFNHISTS & 4 9=
Hl, HISTE oh2 5ol XF2o)x] e 5|2y

ST T YAN|E Pxg] SEUS Ao 5
w, PTx 5.2 A4 Z(BSP114)< AF£3] HIST T
Ad¥e 7kt (Bergman et al., 1977). ©]
w30 RASY Wl WA Ao
PTxo A fdojzl HAE ALHA; st=d &84T =
29135} HhHo|t} o] _,—]_4 HISTOf| B3t in vitro
AEgoR HISTHT JFHoln, et W

3} ®7 g 7pWzol E-HPLC 249, CHO

, A B4 ¥ (genetic assays) 5] 1lE

E]-(Isbrucker et al,, 2014).

T
flo o
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o 1
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o= RS 30
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RO

w
9
ﬁ

SEMMAMRA et AN 5T

N
JEE M W welR, 494 U 5
Ao AAHe AL AT Yo, FE
A 9 o] e WE S Ba) AT AFL 9
o}, WA} 9 7)TIEERARE- Y Y3 (Institutional
Animal Care and Use Committee, IACUC)E E3f &
24Y 9 BAALY BeP} olRo T Yrk, 20114
el st AL S 09 9 S 71 S
2% /\l AACR JYH FEUAAE Y e A=
AEs slgste Aok dAAEY 45 2 AR
91, U?E—J‘%%ﬁ%ﬁ"”oq:rb— 22 8A HEH Al 5l
z 63 Y= AAWAHASAE A2 -2l oA
3lod, 2005EEE] JaCVAM(Japanese Center for the
Validation of Alternative Methods)®] -&%E11 it}
(Ohno, 2005),

3-2. JaCVAM: Z2E=SHNANERES

U229 FEUHAAAYE A - A - 7&%% —’F"ﬂﬂ
7 Slstel 20059 e SlATELAT
Institiute of Health Science, NIHS) Al ]—Oﬂ JaCVAM
o] A% E|tHKojima, 2007, 2013). JaCVAMS in
vitro BAAEY A7, AF SHARY B2k AP
B} A9s] 29, AT RASHAEY B T

AF W S AFE SR A - A Al

i

AR Q=] SEdiAA Y TR A - 37

el Brke Y AW 2P gAY BN, o

A, H7HAA, =YL E(oversight committee)
9] H|HAEEA(Background Review Document,

BRD) #H|, S RH7Hpeer review), TATELI]
B @ FAGT A ARl vpet St o
ANFY 4% Aol BHER Aol B 49
(e SEUYYAM o3, JSAAR, Japanese
Society for Alternatives to Animal Experiments)o]|
ozstol 27t 4Z2 445 Bk 3Rs 3H FH

wao] 33, YAolE, FHE, HEAL AHE ol
gato] A, AMARE B dFS mIW AT
W BAREAAY  FAZE  BES AR

(Kojima, 2007, 2013).

JaCVAM-L 8- 9Q1913](Steering committee)2} A}
zoasd o5 Ao FEGANEY B
P8 SR LIUAL AT A AN A

o
o offt i u&
ook o ox 1o @

ot
ofd
PN
2
2
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ol
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(]
=0
2
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2

O
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)
ox
2
-
£

National Biological Safety Research
Conter)Z Mol 2 A 7ol AV £BS 57
greh. JaCVAMO| AZ9|¥3]= NIHS 4o ofd =
Heby, FEAT AR, dANEY AR, A
A, oA, AUAE FAFRHeE T4t
AR BHE 98l ol f1¥3)7E Frolgith(Ohno,
2005; Kojima, 2007, 2013).

JaCVAMO] 7H=21913](Oversight committee)= A]
Y AUde dFuen 24 ARAE PAE,
FEUsE Aol 2ua AF 2 A4 A
Hol tjst v A EFA(BRD, Background Review
Document) H|3le] EZRH7IY Y3 (Peer review
panel)o] A&3teh E3F, FSAT AAFS AYst=
ATAE S Tt JaCVAM BYAF HMEF A
7} Aol ofs) AW B U 4SS 9% B
719 Y 3] (Peer review panel)7} £AECH EZ2EH 7}t
98 =959 BRDE FESLT BoH Fol
THALL2) 93] (Regulatory acceptance board)el 24
HE A&t FAE LS NIHS A, A
]?F]H? X—]E_‘_7]— E/Ho]—x} /\]—0-]7_-” EH—T-%'-XI‘ J\CH%%ZHO]—
A, AEFEe s A, AEYset FEE Tt
AUIS A= AN AW ARE Y 28 2 4
514 S Bel4 H7kgTHOhno, 2005 Kojima,
2007, 2013).
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4. 3= SESUNANER it JAN 5T

4-1. =9 S=EANTM
SoolA SEHARS Bado] ik A 1990
ddie]  ARES AdsE s7kel #Rb AAl
(Regulation for Administration of Laboratory Animals,
1988)7F AlFzol #et A qtAlolth o]AS A¥F
= B2 o Fom JjAE . 1995-20001
AdsE ol e 7Fo]=etl(The Guidance on
the Development of Laboratory Animal Science
during 1995—2000 in China, 1997)0] &=to] A=
ol gk 3Rs HZlo] AAEH A FAEA oL T
= A¥EE 5A9 in vitro AW Jde]
AL A FEHAAE - B3 A=
ZeAE ofsf AUHL Uth.
20060 F= H3P7|sfe APEE et A=A
2] A& (Guide for the Humane Care and Use of
Laboratory Animals, 2006)S 233ttt AdE&
54, &2 9 sEAY Hg HES A FAEA ]
et A SFo MY AFEEe AEE AL

3 3}
of F&8 Bt oyl FHolA FE AFlA 3Rs
HAE A= Aot F4oltt. Humane endpointi=
E403% 5353 15 AAAIIAY Aarst=dl A
S5 AP 7]&2 ey dejof 7]xste] Al
Al BA = ofop dhtkal 7]&E ity 2007 H

o)A oAl Welfare and Alternatives in Animal
Experiment &F3]7} 7§ = QIch, 201089 Chinese
pharmacopoeia (Part 3: 2010 edition)ofl= ‘A3 9
AEE FEY FE AaAIEs AETA AE o
S FEAIEY 4l At ok 9 S Uy ®
= AlEsHA W AR gtk Al 7]sE o
9)t}(Zhengming, 2008, 2014).
Humane Society International(HSI)o| 2|} =
SolH i SE AFo] ASEE B, Ut
FEEE o 300 ule) Aus AR
= ACE dYA Sk F=AEE= 19904 3t
ek hHA

F et obdy AR Aggon wE FRe A
hv
=3

= AP o] Mo sES o8k R 9 ¢t
3] QJthH(Eskes and
Whelan, 2016),

20129 2¢¢] CFDA:= ARl AEFel vt 5=
AR A 212 HAA TR RS F
Ao digt FE atA o g apstoigitt,
o WS WA AAE HEE NS A
o 2013dol= 179 289 o2& AFES F

U
|o

H

[}
s
o=
H

]

32 jo 4l

rlr

omn o] 2012d%= Hrt} 10.7%7} 7k SAoltt,
2012d9]= Avoni} Estee Lauder?} e 3SIAE 3
AEE SHEAANA AEHoR Afjsty] feiA H|
EAEA A (no—animal testing policy)S 27
2 A837|= 3}t (Eskes and Whelan, 2016).
ofol FEETE 24S A8ste A% Fo o
AW (in vitro)o gt A3t know-how B A4
£ REoR AsH A% AZYAES FEA
o2 Bolz Ao oy
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> |o o
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A

ool poh
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4-2. ChCVAM: 325 EUHAEEHZME

20124 6] AHE HYE H4 FEHAAY
AL HF ALY FEHS A% FF AR 89
A %% BEYAAEY FFAEChCVAMS] 75

Adtol A% SAT WAste] FRAANIY )

ki
f

o
=

2|
s=ARel A5E sEUHAAA

ATk ok ST in
&9 3

rE [ oE nl
1o
o oY

<
=
2
o
o
H
o
Z,
=
a
ol
L
o
>
U U

=3
of w3 dF =7 2 A Ve EEol S E AR
ojZ|gt #FE 3T OECD 7}o]
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i E 7] E=E o] ofm
ol Slek AA S=olA FE
Vell= OFAI7EA] A2} @A o]a 74

e 0|2 A & AAoltt. sHAN
3o FAMoE Peshs] Ua Helds ool
201395 Ao ICATM 7HY& 3 Foll 2
t}H(Zhengming, 2008, 2014; Eskes and Whelan,
2016).
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4-3. 33 SEOMAZY T2 JATIHE

CFDAE 2014d 6Q%E WHoz BLAgolgld
FRUAN WAL HPE SEBUY AT W
At ol Wt BN HFEL AL 7|



5o AgHoR AUR ARF o FeHAL BU
o) kgl UFE FEAANTHOR AF 4
7RSS Hglth @A HSHE FF AREALe

EE/‘ED N ZHE 9l Institute
for In Vitro Sciences (IIVS)Z9] 80WF £9] HItH]
&& AYe Bk v sPE weElol wet oA ddt
& 11 SPoAL SEAANTYG d B Bl
27) AEste] sEAAEE Y ey Age 113
st7] #f3t # 7P7<] A AEEIE 20119 8o

SFDAS| AZAE 2 PFE U5 LB HAYE 5

oA FEHAAEH gt AAd 1 Z2AHE
= Az 2011d 1299] 3T3  Neutral Red
Uptake =4 Algdo] 2JoJekZ Alg A4

(NIFDC, BIDC, SZFDC, GDFDC)o|A H7}E i}, o]
Ao BHL S ot AdhoA Ao e}
Hgol folde HI3] sl (Zhengming,
2008, 2014; Eskes and Whelan, 2016).

4-4. 329 UMY &g
e SPEE okl sEdAAEY At
AgS AT o2 7] Ak 20109 5E A8t
SHEE EE A2E 55 St 5d AFEGD
= =4 sEdlAANEY Ao 23S A2E
F=(Qhol ok a4 sEdAAEY Aot
T A2® 5 TGSt BEE Thoj=Eele Fa
A= = FEUAAEE dsAE 5 =3
center for validation of
methods; ChCVAM), SEUAAE
2 2" 7% AW, ARt gel o
% 9 3% LF FAE 75 L BEY
A AFS §3 o=kl o] :
kel #ES AAdshe Aol 2010W
Al 7138Q1 CFDAE 3PE Al §18l s=diAAE
e A A8 AARYH(Zhengming, 2008,
2014; Eskes and Whelan, 2016), 2020¢ @7}#] 3}
B2 AR HofolH Fa AFA TEL ERE o
gom 22 9 At BA, FE AAEI AR
H AH =2 H iXJXH—‘ﬂ =4=4

alternative

—IU‘E
o Y

2, SFDAS] AAlE SPgE A AGelH SEA
NP AT, dF, 28T $8& FUAAEA B
Hole, BPAA W T2 IA/BIe] AWF B
#oE hn Qom FAA At AT IHH AF
2 59 FEUAAEY 18 IS BHew 9

AR Q=] SEdiAAEY TR A -39

Aol ek Ay =Y 27
7] AFRI FR A SHE A
sojAARe A A% FA %

0
z‘zel-/ﬂg} ] ]l—cﬂ FARoR HILs Q)

A EojoFEFA AF4 (NIFDC)9} Q| ER 1}8}
L4 (IIVS)= MOUEZ #HZstx 20149 109 ¥
o] Ao A FAE in vitro AlFol| thIt WS AAS}
ek oA HAL S AF oofFEe] weld
At aoA 3Rs LS Ausl=g . 7|enS
FAY8&L skin irritation test (TecSkin model
test)@} eye irritation test (BCOP, CAMVA)o| st
W&o|th(Zhengming, 2008, 2014; Eskes and
Whelan, 2016),

¥
o

5. HEmo| SSOFAEEHO] St AN 5%
5-1. H3jme| SEEAHM
1934 799 ‘=& sy
M 24.645'7) AQEf stejel 2
ek o]

ﬁ&zﬁlrizznﬂnmmu
oo L2

TEAES ﬂLxﬂo}“ tHv‘E(LaW 11
794)0] 11]@5101 =AY Al =7 $193](CONCEA,
Conselho Nacional de Controle de Experimenta¢do
Animal)7} A= Qtl CONCEAE= HzlaojA =&
AXNEHY = Hristal qfAIRcHEskes et al.,
2009; Filipecki et al,, 2011),

5-2. BraCVAM: B2 FSESHRAIGH LS ME

sEHAAEY A5 9t 2ebd AlE (Brazilian
Center for the Validation of
Methods; BraCVAM)+= 2011d 9€ 11¥¢] HAHE Q)
th. BraCVAMo| A= Afupa} Bepd wS3pebsj 4l
X BraCVAMY} INMETRO (National Institute of
Metrology, Normalization and Industrial Quality,
A%, Aatet @ AEETY L) o8 Fx2EHE F
=AAEY =" WEYA  (RENAMA, Rede
Nacional de Métodos Alternativos)S A5} c}
201378 Hepde Ay wsof gt F=tiAA
AW AdS fldl ICATMO| 7Hdste A& A5 4

Alternatives
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