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• Our mission 
Humane Society International is a global 
animal protection organization working 
to help all animals-including animals in 
laboratories, animals on farms, 
companion animals and wildlife. 

• Our approach 
HSI seeks out innovative and 
scientifically sound approaches to 
animal protection and relies o 
network of on-staff and external experts 
to make the case for policy change to 
improve the lives of animals and people. 

• Our reach 
HSl's programs are active in more than 
SO countries on nearly every continent. 
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Research & Toxicology Department 
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• Expert team 
Toxicology, ecotoxicology, pharmacology, 
regulatory science, endocrinology, 
biochemistry, neuroscience, law, etc. 

• Global presence 
Brazil, United States, Canada, Mexico, 
Central America, European Union, India, 
Japan, South Korea, Viet Nam, Australia, 
Africa and beyond 

• Approach 
Working with policy makers, regulators, 
companies, scientists, and other 
stakeholders to build p-artnerships for 
progress 
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Why we believe the world is ready to 
end cosmetic animal testing and trade 

Public opinion worldwide strongly opposes 
animal testing for cosmetics 

37 markets have already banned cosmetic 
animal testing and/or sale of newly animal­
tested beauty products or ingredients, 
creating a compelling trade incentive for 
other countries to follow 

Recognized non-animal approaches are now 
available to replace the most commonly 
assessed cosmetic safety endpoints 

>600 companies have already adopted the 
"responsible innovation" model and made 
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Public support for animal test ban 
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1. Choose from among thousands of 
existing ingredients with 
established toxicity profiles and 
history of safe use 

~-

2. Evaluate new product formulations 
using modern non-animal methods 
(calculation, computer modeling, 
cell tests) 

Avoid new-to-tiTe-worltl--chemical 
ingredients (subject to new animal 
testing under chemical laws) 

4. Avoid ingredients with known 
health concerns that may be subject 
to further animal testing 
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Modern non-animal method's 
are more eredictive, e.g. skin allergy 
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Regulatory Toxicology and Pharmacology -IL ELSEVIER Journal homepage! www.elsevler.com/locate/vr1ph 

Putting the parts together: Combining in vitro methods to test for skin 
sensitizing potentials 

Caroline Bauch .1,b, Susanne N. Kollea. Tzutzuy Ramirez .1, Tobias Eltze a, Eric Fabian ". Annette Mehling c.•, 
Wera Teubnerd, Bennard van Ravenzwaay ·1, Rohen Landsiedel .i 
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AR TICL E INF 0 ABSTRACT 

Nildrhislory: 
Kttti'l'tdl9~m.1.11y2012 
Avlil.1blconllne \June2012 
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SkinSttShiu1ion 
E\Jaisn~tia1qul11lo11 
,\lltrn.lti\"effltlhods 

Alleriicct1nliltt derm..titiJ Is ,1 common skind~.ue ;md is elidttd by rept'.:ited skin conuctwith .:in .:il!tr· 
~n. In the tt.uJ~wry con1e.xt. currently only d.:it.l from ,1nim.1! experiments are ,1cupt.1ble to am~u 1he 
skin ~eruitizing potenii.ll orsubst.;i.nttt.Animal welfare and EU Cmmetic Oirectlve/Rerul,llion call re, the 
implemcnt.1tiono! ani1I1,,1J•frcc .il!em.J.tiVCS fors.1fety .uscss.menu. The m~lunisms lttlt trl&gtt tkin sen• 
sltlz.1tion .1re romp!e,: ;ind v.uicus steps a.rcinvn!v,:d Therefore. .;i sin;:ie In vflTII method ro.JY not beabl, 
to accumtel~· .U!.65 this endpoinL Nrnbtnlm.11 methods .1re being deYeloped ,1nd valftfaued .md can be 
used for r.esting sua~ics th.lt ensure ;i rcli;Jble prediction of skin scnsitlutlon potentials.. In Utis study. 
tht prtdictivitia of four in vim, .us;iys, one In chm1fro and one In silico method ;iddrus!ng Utrre diff,rent 
s cps m me oe\'t' opmen o s1an sensitlZJ on \,"tte.uscsSCQ using :,<t tat su s Jnces o · MO\YT1 sen:uuz­
lng potentlal. The prediaivity of single tests;md Ct1fflbin;ltionsof1hese .usays Vt't'reromp,1red. Thesed.1t.1. 
""o: uRd llJ develop an i11 vitro teni11gstmme and prediction model fort he dttttt!on of skin sensitb.eo 
b.utd on protein reactivity, Jctivation oftht: Krap-l/Nrf2 signaling p;ithwJy and dtmJritic (rl! Jctivation. 

1.Jntroduction 

As the interface betw~n tht environment and the body. the 
skin Is ronUnuously CJ1:poscd to environmental insults, pathogens 

Abbm'C!folu: AKE. aruiond.vit ~q,onse tltmcm: AUC. .llci Wldu the cwYf:; 
C.C.«11urolct11,;(V75, =nn,ukmtcdllODl\i~1lty107U;UC.d.endritkcdb: 
l.lMSO. llimtthyl sulfmude: l.lsctl, l -dllc,n:,.2.4-d.1ni1robcruene: Ol'RA. o:1t<t 
l~pllde ktActMty Ass.iy: L'CIV... £u1opw1 01(1nic.U, A,cm:y: ECVMl rur~n 
Cent" fO{ 1hc V.llid.u lcn or Altrnullvt Mtthoch: ~'BS. kul tio,;inc .sc,um: nrr. 
flu<1m..:t:lnll,Olhiocyl1U.tC';h-O.AT,l1ulllll\CtUlintAaivJ liDnTCSl:lltl'!:S.4.-{2• 
hyd10.l}'Cthyi}.t•pi}ltrJlinut!~~ulfOllc .add: ICtlp·l, Ktkh.lila, EOl..usoci,11 . .ed 
p,oidn 1: n1. lntf1UlrJ wtIJ1J HU\tft! U."L\. loal IY1T1ph nll<lc nuy: MCI/Ml. 
nW<tureofS.d11oro.2•methyl""4•bolhl.unlin-~lnd2,meill)1--4·iKJthiuotin-3. 
ont: Mfl mun fluorei«imi l111eniiq,: MIT. J{4..S-dl!1~1hy!th!uol-2-yl}-2S­
dlphcnyl 1.muollum bfom~t: mMUSST. mo.li!itd myriold U!ll7 dcndritk cdl 
.Kli•·l!XKl·lwed skin "'1Ul1!ut10111ffi}: NALlPIL nloxlrumidt ldtnlne du1uclco­
t~ p!IOlphllt; Nd'.t, m,c~Ar factor (tfYU!loid-dcm'tll l}lik~ fu1or 2: 0£CO. 
OriµniMtiOn rortmnumicCiloptr~tlon ;ffltJ Otvelopn~nt: f'IIS.. pbmpl,•1tbullt1td 
s.JUnt! l'I. p.ropi<lium iooidt: Q:SA1l qlllnlit.Uin:sll'ut!Wt·ldivi1y rtlltionsh!p; 
IU!ACH. ktl!Mmlon 1:¥.iJLl,lLion Al.ltlMJl'iulion Jnd llcsuictlon or Chtmicili: IUU. 
R'i.lti~ lurn!11t.1ctnl unit: kP 111'1.C. 1.:-,,rne ph.,se h\ih pt1fosnu.ntt: llQU1d 
dmlnu101r~p.liy: RT. room tt111p«.1.1un:: SUS. M>dlumdcd«yl ~ulf~tt: T.C. uc~ltd 
cti\1; TN!l'S. 2.i,6•lrinitlllllC"tllenc .1utrMc Kid. 
•comspan41nr.1u1hor.Pu.:+.;!J2lt200619l09. 
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and :xcnobiotlcs. In particular, consumers and worlct'rs a~ often 
a:poscd ro chemicals via cosmetic and houschold products or in 
Industrial settings on a daily bas.ls and to a significant dcgrc!". 
One of the .adverse cffttts tha1 can occur as a result of skin expo­
sure to xenobiotics is contact scnsirlzation. the clinical manifesta­
tion of which is allergic contact dermatitis (/\CD). The principle 
objective of toxicological testing Is to provide a basis for the assess­
ment of haza.rds and ro identify potential risks from use and han­
dling of produru. such as chemicals or cosmetic formulations, 

thus ensuring tha.t adverse effects to human health do not occur. 
The evaluation of the scn5itization potential of a substance has 
therefore bttn of central importance for hazard and risk asst:s5-
ments for decades. Currently, most toxlcologic.al cndpoinu in the 
regulatof)' rontcxt are assessed via animal testing. This is also 
the case for the scnsitiz.atlon potentials for which generally only 
tllc animal studies de.scribed in OECD 406 (guinea pig tests acrord­
lni: to Buchler or Magnusson & Kligman) or OECD 429 and OECD 
442 (murinc local lymph node assays, llNA) are accepted by the 
regulatory bodies. 

The increasing emphasis on the ethia of animal testing has 
manil'cstC'd itself in a regulatoiy context in the t('C('nt chemicals 

legislation co the rcgisrration. cvaluildon. authorization and 
restriction of chemicals (REt\CH (EV. 2006)) and even more so in 
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Compared to human Accuracy 
- - ~ - . - - --

Animal test MouselLNA 84% 

DPRA 87% 

Individual non- LuSens 82% 

animal tests MUSST 85% 

h-CLAT 78% 

G>-P-RA-4-bu-£€-N.£ g_5-% 

Combinations of DPRA + MUSST 81% 

non-animal tests DPRA + h-CLAT 83% 
(1 out of 2 is 

positive) LuSens + Musst 80% 

LuSens + h-CLAT 82% 

Non-animal (2 out DPRA + LuSens + 94% 
of 3) approach MUSST 



Hop to it 

• China - ends 
• Israel - sales ban mandatory animal 
• India - test ban testing for 

2015 

• New Zealand - test 
ban 

• South Korea - sales 
ban (dependent on 
available alternative 
methods) 

•Turkey-mandatory 
alternatives 

• Brazil - Parana & 
Amazonas state test 
bans 

2016 
• Taiwan - test 

ban 
• Switzerland -

es ban 
• Brazil - Para 

state test ban 

2017 
• Switzerland - sales 

ban 
• Guatemala - te_st ban 
• Brazil - Senate CCT 

unanimously 
endorses 
amendments to PLC 
70/2014 

• Australia - promises 
to implement dual 
test+ sales ban 

• Brazil - PLC domestic non-
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• Concerns expressed by regulatory __ , 
and scientific authorities about 
the transition to non-animal 
methods include technical issues, 
training & availability of 
infrastructures 

• HSI offers scientific and technical 
support to implement these 
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• We work to ensure that the 
transition to non-animal 
technology is a success by 
promoting exchange of 
information, technology 
transfers, training and funding to 
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t HSl's commitment to support validation, 
acce.ptance, training & use worldwide 

• Member of ECVAM's Stakeholder Forum 
(ESTAF}- validation of alternatives 

• Member of the International Council on 
Animal Protection at OECD (ICAPO} -

regulatory acceptance & global alignment 

• Co-founder, top-tier sponsor and member 

• 

of scientific program committee of the 
World Congress on Alternatives and 

Animal Us~ Y,e Sciences - research 

and dis · --~~ 

twcvifJM~~PJf~Ology Project 
'""~~,~~~-um-nirm~~ocludissemination 

Eur-opean Union Reference Laboratory 
for Alternat ives lo Animal Te-sling 
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China 
• Collaboration with Guangzhou CHN-ALT Biotech 

Co. Ltd. 
• Contributed to publication of academic textbook 

on alternative methods in Chinese. 

South Korea 
• National Assembly Forum on the Adoption of 

International Testing Guidelines 

Japan 
• Diet Conference on non-animal testing methods 

Russia 
• Training workshop in OECD approved in vitro 

methods. 

To date nearly USD $SOOK invested in non-animal method training & support 

. . 






