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Changes in the world and in China
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3Rs: worldwide animal welfare and consumers’ demand

ERFPBFFEHRERTK

2019 - Celebrating 60 years of the 3Rs Consumers want safe products,
SRIB (B, RAMEIL) HEE60FEE but many want them Not To Be
Tested On Animals

»
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Non-animal approaches increasingly taken up in regulations

AR Z MK A IE s A

In EU B In US X
SEPA iz

Environmental Topics Laws & Regulations Aboul EFA

MECHA

. . . COMTACT USs
_ Assessing and Managing Chemicals under TSCA suie (F) ) @
The use of alternatives to Yo AL s

testing on animals Aszassing and Ta;}gg’?g *
for the REACH Regulatio Chemcal nder T Alternative Test Methods and

memeen Strategies to Reduce Vertebrate

of Bxisting Chemicals
?:lalillii.ca&ulﬁiﬁ’ii;lﬁ:'.z luslion A n im al T E Stin g

Risk Evvaluaticas far Existing The Texic Substances Controd Act (TSCA), a5 amended by the Frank R, Lautenberg Chemical Safety for
Chemicals Under TSCA )

the 21t Century Act, directs EPA to:
turrent Chermical Hisk

ke

US EPA to ‘eliminate all mammal study funding’ by 2035 |

-
. Other Agency to award $4.25m in grants for alternatives testing research chemlcalwalch

B Experimental

. Read-across/categor . Data waiver
JJrr &Y 10 September 2019 | Amimal testing, TSCA, United States El'“l msx& nlu“u“u" "ms

o]

QSAR Testing proposal

. . . . U fmimstrator Andrew Wheeler signed a memo directing the
Weight of evidence . No information US EPA Administrator Andrew Wheeler has signed a memo directing the
agency to eliminate all requests and funding for mammal studies by

2035, and reduce both requests and funding by 30% by 2025.

0 : Exceptions will have to be approved by the administrator on a case-by-
For 70% of subst_ances registered, at least | '
one non-animal approach used.

Lisa Martine Je

Amencas repar

In support of this, the EPA will award $4.25m in grants to five
universities to advance research on new approach methodologies
(NAMs). And Mr Wheeler has directed the Office of Chemical Safety and
Pollution Prevention (OCSPP) and the Office of Research and Development (ORD) to host a joint conference on




A growing number of cosmetic regulations with animal testing (AT)

ban worldwide £ 3k3EE N2 IF 31 MR I E L inig &

1998 | BERES ]
s ot A '
2007 LAE) m“i:" -| AT Ban at 39 countries/areas
2009 | B ES | 39/1\ ?/i.m |X§l_l§
2013 | RE-HEES |
2014 MEFHERS || BE-NHESRHERS || HE-WRELRHEES

| EEEETNERE DS EMNHES

| PEBAESESRAS KSR DYER |
2015 BE-BANREES || HEX-MRES | TELBAONRREEES |
EBEEZPMN, TDEN-RES || BEH-NAREERSELHIERE
FIREMERHEZSWIRE || MEA-WARHERORE |
2016 —4— | mEmER-MRES || FEAS-NEES || HL-NREREES |
| BRH-AREEERESRE | AAAT-NREEEES :
2017 =T BEZZRAS-IRREEES | | mhDa-m |
HE-MRRRRELRE |
2018 ——p— | ZEMN. HECTN-NERREDHES | B i

2019 (EEFARGN. NEL NARBEBIES B oo Jr
[ Nov 18th, ZES AR mLzmmmﬁ ) |

Testing cosmetic products and the |r|r_1rLd|1_nt on animals was banned in
the UK in 1998 and across the EUin 2013,

2074- 37 natienal testing/trade bans/restriction; 10+ cthers in develeprent




215t century safety sciences advanced greatly
QML L eRFRE TEXRED

ES21C 21C Risk Assessment

TT21C

pane
T CENTU
SCIENCE. Y
TO IMPROVE
RISK-RELATED
EVALUATIONS

A “

US National Academies of

TOXICITY TESTING IN THE 21ST CENTURY

A VISION AND A STRATEGY

US National Research

US National Academies of
Science 2007 Council 2012 Science 2017
XEERMARAZRS X EE xR
20173 &

XEERPFR2007HR 5
20124k 4%




New paradigm now translated into NGRA workflows in EU

MR, %’?/B‘ﬁE%ﬁﬁNGRA?ﬁ-ﬁRL%wHE_J’EmuE

L [DENTIEY USE SCENARID | —

TIER O: ipentiry o .
USE SCENARIO, 2. IDENTIFY MOLECULAR STRUCTURE
CHEMICAL OF CONCERN ‘?J —ﬂ ExIT TTC
AND COLLECT EXISTING W
INFORMATION

| tMvauawmmmnmmGWA I > %—/

5. SYSTEMIC BIOAVAILABILITY (PARENT VS. METABOLITE(S), TARGET
TIER 1: HyeotHESIS { (sh

FORMULATION FORAB  © ORGANS, INTERNAL CONCENTRATION) —) |NTEHHAI. TTC

—~
INITIO APPROACH 6. MOA HYPOTHESIS GENERATION J

(WEIGHT OF EVIDENCE BASED ON AVAILABLE TOOLS)

a2

TIER 2: 7A, TARGETED J 78. BIOKINETIC REFINEMENT
) TESTING 1 i ! (IN VIVO CLEARANCE, POPULATION, In vitro pharmacological profilin
APPLICATION OF AB IN VITRO STABILITY, PARTITION) — p g p g

INITIO APPROACH

UNCERTAINTY ESTIMATION, MARGIN OF SAFETY . ExIT 1
AB INITIO
w > aemmo_/ .
9. FINAL RISK ASSESSMENT OR SURMMARY OM INSUFFICIENT Pathwa‘;s deEI I lng
INFORMATION APPROACH

8. POINTS OF DEPARTURE, IN VITRO IN VIVO EXTRAPOLATION, J .3 culture WStems

I'

Compar Tomiesl, 3017 Now4-31-24, dol 101046 cormig. 2017 10,001,

" Ab initio chemical safety assessment: A workflow based on exposure considerations and non-
animal methods.

SEU RATA Berpgum £, White 02, Ouedraoge 03, Paini A", Richar ANY, Beis P, Exner T5, Leite 55, Grunsven 1AVG, Warh A, Mabary C7. 8




Frameworks of non-animal approaches (NA) to chemical safety in US

HXE, PN FELEHE

EPA Work Plan Launched June 2020

Tox21/ToxCast

: : SEPA it
~700 HTS Biological Pathways Assays i

Environmental Topics Laws & Regulations About EPA

Related Topics: Safer Chemicals Research CONIACIUS  SHAREL 'i._f_,::‘ ’ 'M'

EPA New Approach Methods Work Plan:
Reducing Use of Animals in Chemical Testing

if you have feedback about
the EPA New Approach
Methods Work Plan please
contact NAM@EPA. gov

Resources

L]

https://www.epa.gov/ch p—
EPA uses information from a broad range of animal tests to evaluate the potential risks of chemicals, VWork Plan for Reducing

e m | C a I - re S e a rc h /t OX | C | ty_ assess potential impacts on the environment, and approve chemicals for certain uses. Given the large the Use of Animals in
number of chemicals regulated by EPA, the number of animals used to generate the Chemical Testing

f H necessary information is substantial. * MNew Approach Methods

O re Ca St I n g Véork Plan Release

EPA's New Approach Methods (NAMs) Work Plan was created in response to EPA Administrator Andrew Véebinar

I TE LRI X



Chinese cosmetic regulations: Non-animal

approaches sk (hoth mEMN L BER

2018
ik m B R IER R
ISHIE T {EA ST

2020-L B EFAMSE3RT &
1. FEHASNTIh A BBt S HIXE

2. FR BRI e KRR Z BRI E

3. [FRlASM G M IR _E IR 4R RR AT Y R B IE

4. ERIRBEESREN: BEHKELERE:DA

5. FRIEBREARKN : BEpHkEL KL :BrdU-
ELISA

6. FRMAINEBRESRN: EESIKRNIXE

7. BRY/ = AE R ERTIRE

IEE%EE’J%&?’J‘ & IE

2016 BZH?@)‘C& ﬁﬁ%ﬁ&'fxT?i@zgﬁ_%
2.

2006

CRTERELRINRIIEFIER L)
ST LRI EE

1997
(XThA"HEKEHNIER
fBETER)

58— RAF3RE BEERL M X+

INT R BHRTTIEBTINS )

3. EBREEIMUITHEE R SEIRLE .
4. IRFH/BHEMAERSRIAE

5. REREEUME AR ELIRE

6. REFMHANYMIBEINILIXIE

@ ERBREEWER oo o
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Mational Medical Producic adminiciratan - N
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Chinese scientific advances: Non-animal approaches (NA)

HERZEED EFTTE (NA)

« Two NA scientific societies established from 2015
I ERPETEREYT
1. The Society of Toxicological Alternative and Translational Toxicology
(TATT), CSOT
2. The Society of Toxicity Testing and Alternatives (TTA), CEMS

« Sciences development with rising national funding and
more national NA programmes XERE£FEZRIH

« Annual NA national conferences from 2014 &£ K<

R R g (WP S

TOXICOLOGY ALTERNATIVES

. 58 DEA NN E-F .
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Cosmetic Safety Assessment:
Next Generation Risk Assessment (NGRA)
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Can we use a new ingredient safely?

BATT L 2 BFTR

Can we safely use X% of ingredient Y
in product 27

AT A 25 FX % B9 X
2, EFFmZRg?

1 14

S—

All safety assessments of product
ingredient are exposure-driven

FrE = mERNREMTEE 2R BRI

Consumer Exposure Understanding the potential
HEERE hazards of the ingredients

TR B ERE

\ /

Risk Assessment

MBS TS

13



Exposure Science overview ZEELEF

Exposure assessment: Drives the risk assessment process. This quantifies the dose (amount) of a material that is
externally applied during consumer use of the product, which is then compared to the relevant dose at which
toxicological effects are expected to establish the safety risk.

H

RGN E KRBT

I Traditional approaches

%'ﬂﬁiﬁ%%’TﬁﬁﬁFi IZIEIIII HT%_{JCM%BZ T _ to consumer exposure

PEIRINRBRETZE, R <L assessment
SHBLUBOEANEALLE, [ i

Probabilistic external exposure
maodelling

SMR MR

e

WA HBAERBEHE

Emerging approaches to
consumer exposure
assessment

/ _—

14

OSAR-based PBPK modelling

HTFQSARFy AT Z,
R 4

ETRERENERE
FR N FARE




Toxicity Endpoints (Human Health) 44 2 (A K ER)

e.g. Relevant toxicity endpoints based on the Scientific Committee on Consumer
Products guidance document “Notes of Guidance for the Testing of Cosmetic
Substances and their Safety Evaluation, 10th Revision, 2018"” R B H FHE L LR
FEZRARFEN (EERBRAMWARLZE N LHIEE) BERELFRNEXSHER

— Acute toxicity 2ME 4 ) e
- Mutagenicity/genotoxicity Z R M /im L5 M =
« Irritation and Corrosivity FlI 78 M4 50 & i 14
« Photo-induced toxicity 615 S& 4 S Commite g g ot
—+ Dermal/percutaneous absorption B /2R & KUK e
—+ Skin sensitisation FZFKEEL THEsccsWEso.:GumANc
oy - Repeated dose toxicity EE XI5 TESTING orcoSMET,cmGREosz: -
e « Reproductive toxicity #5854 T“Emls?nsn Citarigy
- Carcinogenicity &M o
“+ Toxicokinetic studies 51 /1M R s comi,

https://ec.europa.eu/health/sites/health/files/scientific_committees/consumer_safety/docs/sccs_o_224.pdf

The sces
3tits plana, 90Pted this g,
ary Meeting o, 514 Faﬂ;g gtoclgment
- ober 2014
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OECD tests that do not use animals

NMERAFPINEFEEELRELR (OECD) MRt

OECDTG438 = ssssisisisisisis s
M
- »
u ‘; - / . ‘)‘
i &
B ‘;. - 6 ’ |‘£
y ..“ L - 4 9{ ;g
- "% o'.iﬂ " .sg
gg
OECD TG430/431 R —
Eye Irritation Skin Corrosion/Irritation Phototoxicity ﬁ'ﬁ%'l“_i[
1[5 s h 3
HER 302 & BRJE 1/ R 3 OECD TG442C OECD TG442E
OECD TG487
OECD TG473
o - @B
- ‘ e
v .
VAl s T
. e ’
OECD TG428
OECD TG471 OECD TG476 OECD TG442D
Genotoxicity Skin Penetration Skin Sensitisat
. o in Sensitisation
REE M 1% 123

R RRECEL

16



Challenges with systemic toxicity #ki&: BV EE S

NOAEL

ZMH=BE(EFAFIE

Adverse Organism response

_.,/ '

Cane. of ingredient due to exposure

| mE
S 'ﬁ‘

AW&%%

[ 5

R-%Wﬁ%
TEEREL

SPECIES

fj]%%];gﬁ a DIFFERENCES
O’
s
e e 40
. 1
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Non-testing approaches may help FENHRA A EE—FhfRR SR

1. Threshold of Toxicological Concern (TTC) - Exposure based
waiving approaches

SEFXFEHEE (TTC) - BETFREBENRRA X

2. (Quantitative) Structure Activity Relationships [(Q)SAR] &
Read-across: grouping and category approaches;

(EE)MRKARIQ)SAR] XX SR : HAMPKTGE;
3. History of Safe Use (HoSU) &&= HA %

widely used for safety assessment of natural mem]
ingredients | 2 Al TRRBRBNZEMIET =9
Constable A et al (2007). Food and Chemical Toxicology, 45(12): 2513-2525 E E
+. o | _| mmmmmmm
\&i -IM Le.:r:m#
' B -~
| [ e —
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Threshold of Toxicological Concern (TTC) - Exposure based waiving

approaches EE¥ X HE (TTC) -ETFEENRKRFE

« Threshold of Toxicological Concern (TTC) is a pragmatic risk assessment tool that is based
on the principle of establishing a human exposure threshold value for all chemicals, below
which there is a very low probability of appreciable risk to human health for a lifetime

Bl FEFOFHE (TTC) E—MSLANNKRTETER, ETARMEMFEREZAGRERENER,
KT {EREE, A*@%T““ M X B 3E = 1K i_
« TTCis arobust scientific tool based on the proboblllstlc .

ClnCll. SIS Of eXtenSIVe tOXICIty databases TTCIEﬁ%:}_ IZ.'E-‘ Ié Structure-based thresholds of toxicological concern (TTC): guidan

ELSEVIER

éﬁ?}%ﬁﬂ’] *ﬁ% éj\ 7]:)—? E’] gﬂj( ﬂE,I_ %I for application Lo substances present at low levels in the diet

R.. Kroes®, .A\.p._Relexs-ickf’. M. Cllx’cc.s_cmrm‘.‘J. Kleiner®*, l h-.lzlx{ge{sdoo‘. _

- Initially developed in the context of food safety (leakage Mo il o B ram o v g S i
materials, US FDA) but turned into a scientific approach by 7 7 o sl e ey P

Kroes et al (2004) S¥27 %E‘n?céﬁ’]%%TﬁZiE’J (,ﬁ,FﬁM
B, ZEFDA) , {EEkMHKroesHF A(2004F)ET ARZTT%

« The TTC methodology was adapted in recent years for e . oo
other endpoints (e.g., Skin sensitisation (Safford, 2011); |
Inhalation toxicity (Carthew et al, 2009)) 1E&FE3k, XNTTCH*%

HITTIRE, FHEATHEMIESR (Fl0, REEEEL (Safford,
2011); WMAE M (Carthews, 2009)).

[Human Virtually Safe Dosek

|for cancer endpoint
Kroes et al (2004, Systemic tox), Safford (2011, Skin sensitisation), Carthew et al, (2009, Inhalation)

19



TTC in a nutshell: general toxicity-derivation of TTC values

mmsx:

AEMTTCENES

« Derivation of the 5t percentile of NOAELs distributions for each Cramer class

- Application of 100-fold uncertainty factor/ MoS

« TTC NOT used for some exceptional compounds (metal, high potent

carcinogens, proteins, etc)

Chemical Types Sth percentile NOEL | R TREREMN | ETRERE N=28
» o
A= 27 DS ESHENOEL | TTC (ug/kg/day) | BYTTC (ug/XK) 01 s o IN=137
80 | =My &
(mg/kg/day) - 4 o
. gy d
Genotoxicity alert 8 £ T & Fited  —
_ 0.0025 0.15 g v b o
BESHETR ;;j 50 | 2 Yy fo Class| ©
o 9 e '
Organophosphates 11 iR £h 40 gy ja Classll ¥
/Carbamates & & RS 0.03 0.3 18 - cg':;:::al:) ﬁ:‘é i/ Classlll ©
20 \ &/ £ A
bl RS - - _-00 0 | SN 7 ol e
0 s s ypeenl PERTTIN PR TETY BTSN ST 17 M SRS T T M S ST |
Cramer 1 £ (FhF ) 0.91 9 540 001 01 10 10 100 1000 10000
Cramer Il 3£ (&) 0.15 15 90 (5= NOEAO0) NOEL (mg/kg/day)

20




Structure-activity relationships /Alerts (SAR) and Quantitative

Structure-activity relationships (QSAR)

YR AR/ETR (SAR) MEEMRAR (QSAR): 3

AR /ER (SAR)

Mechanism

HNZER: ER-HENALE

A
Human Expert

EEHRER (QSAR)

Iﬂ_/—'Na-___ﬂ_f—m___

QO Structure

252K

FEEEEITEN A E

Expert System Rules

e.g. DEREK

Wil
1) 8R-FEHLE
SHEBEEE

Activity:
structural . physchem
fragments 7 propertics

Descriptors

7
=
6 =
* &
E:
5 * i
4 R
2
gs
= * y=0.71L0gP +167
22 2
3 R*=0.95
1
0+
0 1 2 3 Cogp 4 5 6 1

. e.g. TOPKAT
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OECD guidance on (Q)SAR Z&HZR(QSAKEIE T RN

Unclassifieq

X ganisstan e 0
bl & Conpérating o 5
CXRMisaton foe Foapor et PRl
conecmic ¢ b VN Figg,
. e Co OPennion and Ll:vqup’m r:;u.pm
Jl‘-hl,"_z'm7

A (Q)SAR should be associated with |

ENV/nv, MONOy 2007)2

the following Info: (Q)SAR PR -
« adefined endpoint IHFIFIEF & = ; 5 T O CHRMICALS, PesTcings o 0RO
« an unambiguous algorithm JEMAYE % “g :
- adefined applicability domain v Hi& &35t ;§ me«mﬂw

« appropriate measures of goodness-of-fit,
robustness and predictivity &SNS E, M

AR 14

a mechanistic interpretation, if possible ] 5 f4/1 318

GUIDANCE pocr-

et UMENT on 3
REL. SIHIPG ONTHE

LATIONSIIPS [0))54 R] MOD';_ lt;\l.m.\mm OF (QUAN ATV ESTRUC

4 7)S T(r]u:,;\m\.rn.

R
OECD guidance aims to assist the

Many (Q)SAR tools available ?E,%ik regulatory acceptance of a (Q)SAR prediction,
and provide a usable framework to interpret

and assess computational models for toxicity

« Toxtree, Derek, Meteor, Leadscope, Times

 OCED QSAR Toolbox - serving REACH
regulation for filling-in data gaps QSAR TOOLBOX

@

OECD wECHA




Read across (RA): grouping and category approaches

7:_ .//\\\ %%ﬁﬁﬂﬁi

- Endpointinformation (from a study) for one or several
substances (i.e. the source analogue) are used to predict
the same endpoint for a “similar” untested substance (i.e.
the target analogue)

« Types of RA XX SRR
1. Analogue approach {47 %

+ Based on a limited number of chemicals, cannot study trends in properties Chericati | chemial3 | thanicais | hariical
2. Category approach 440 /5% A
+ Based on more chemicals, can study trends in properties Endpoint 1 & O O '®)
Read-across
* Guiding Principles for Acceptance X% %ESEN & | \o'/ -
ndpoint &
* Mechanistic justification Interpolation
. Statistical justification - s
_ _ _ _ _ Endpoint 3 O ® ® O
* Relevant in vitro and in chemico endpoints Extrapolotion i

@ relizbledatapoint (O missing data point

« RAisthe most used alternative method in REACH

23



9 principles of NGRA from ICCR for cosmetic risk assessment
B mEEAEAR (ICCR): Hi—RAmMRBE MM (NGRA) RIOKXEM

4L + 3 ¢ = 9

NGRA Documentation

* Document and
characterise
sources of

uncertainty

« Transparent logic of
approach International Cooperation
on Cosmetics Regulation
4 AR JE N 35T HaE N 21ERE N
© AEREABTRAS XIS B ATIE A R
| N s L R . ERENEREE
L4 X \ ° o Py S 5 5 7 | K
A 3 T £ AR X B9 77 A T SRR FRE R E
B Dent et al ., (2018) Comp Tox 7:20-26
Principles underpinning the use of new methodologies in the risk assessment | l
of cosmetic Ingredients =

24



One key tool in NGRA: PBK (Physmlogmag Based Kinetic) Modelling
NGRARIFICEER: PBK (B TAEMNFNF) KB

substrate s9/Microsomes
—_— —ip
n cofactor
=LA Model Input: 4
B Physiological parameters
T ea® o | | Partition coefficients Transport from arterial
B = | Kinetic constants (in vitro) to venous blood
P — 3
= - e a3 = dA/dt= +K,*A -
P Kldnw’ = oA 2 A Aa Metabolism
9 - 8| M EEE *
g Excreﬂnn. E i 1 —— + QL (CA' CV)
— A:ijslgﬁ N ﬁﬁ_m.‘:‘.—;‘:";?"' @ = * /
— — _ 2 = Vinax CL (Km +CL)
O B0
A — A | . :_ .
- 8 = Face cream Body lotion
—‘_ e o) 10° 10°
] organs i o] [3 = §
e === 3 ———RE A
- — & T EIO”I 102 ‘o:
B a— = z
' O o ol
<104 10-4 "
L
Q
=
Q
O 100 10~
00 25 50 75 100 0 5 10 15 20
Moxon et al., (2020) TIV 63 Time (Days) Time (Days) o




Quantltatlve in vitro to in vivo extrapolation

RINEMAA EBIME Q.

N
4 <
i SMACSOSE B I S
0 o reverse o o0 Distributions of Oral Equivalent Values and Predicted Chronic Exposures
C 0] [ o
3 dosimetry § 2 = = > 8
£ 40% £ 40%1 A ﬁ @ .o
20%- ' 20%- T o
8
~ i e . o %8 @gsfﬂ
ECgs ECy, ECsp - by - ED ED,, ED _ 1 !
In vitro concentration (uM) Y= |,‘ AR " In viz\?o dosge (mafkg bw) @ o 8 E g §§ OHHHH *
g .>,,.,‘--.|-§§ l — |1 1 1
= R Drotectlon not Prediction”
clecranceand 1= 37 ... points of departure 2 ¥ T
plasma protein i aonst| (POD) %U%?D)ﬁ\for ? : E Lo : Lo
binding . £ ' ! L
o risk assessment o o
determinations o g o ] .
= T . u -:I_ Safety margin
- 8 : B A =
if there is no bioactivity observed at = -
. L4 S L e D B B R R R R S R R B R B B R R R R B N R R |
consumer-relevant concentrations, there N gggggggggésgéggggg g%g%gé §§3 5
can be no adverse health effects. SESEEFBIED : <EiESESTIiCiss
- ' N oo s g S g. [ Iy % B 2 2 0] é
R 55K 3 E A8 AR R R Ve L N B | ‘
> 3
EYEME, WA X6 RIERAF :
Slide from Dr Rusty Thomas, 26

Rotroff, et al. Tox.Sci 2010 EPA, with thanks


http://www.google.nl/url?sa=i&rct=j&q=human&source=images&cd=&cad=rja&docid=DdROR6ZeUAu0xM&tbnid=7TACUe7CREFE4M:&ved=0CAUQjRw&url=http://news.appmaza.com/Tags/Human&ei=2e-sUY7CFcaY0AW28IDwDQ&bvm=bv.47244034,d.d2k&psig=AFQjCNFBIb2DPALBUeshIecZiYtqp3_T1A&ust=1370374456388065
http://www.onlineplakletters.nl/onlinedecostickers/clipart_edit.php?new_clipart_id=65

The Margin of Safety Approach +& &2 +hFRE A%

Plasma concentration

Margin of

safety (MoS) B

ZEINFR

Cmax — -
m#E P EMHRERE

Point of Departure (PoD) &4 4 #1157 S (&
—

Exposure models

(PBK, free/total
concentration)

Hepatic clearance and

v

plasma protein binding

L]
TI me determinations

SN YR RIE

PoD PoD

MoS =

Exposure* Cmax

Fold-change frem control median

Point of departure
derived from in vitro
concentration-response

125

1.1 1

1.05 4

1/1.05 4

Concentration [h)

&P F R

=K E
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Recent research has shown that for 417 out of 448 chemicals tested the
point of departure derived (PoD) from NAMS was more conservative than

the in vivo PoD (Fr—R 757, MHAXTa1¥SL8 77 7& EIMRT)

o '.f: ",‘. 3 ’l ':.
* United States: EPA, California EPA, NTP, CPSC femical Risk S

. 1] il ) " “ - "E_T 4 "‘_. f"’
* Canada: Health Canada ‘I t W T S ORF
* Europe: EChA EFSA, JRC, INERIS, RIVM Yoo o Olcs, 8

¢ Asia: Korea — Ministry of the Environment, Japan — Ministry of the Environment . ‘0 @ U e ... % o) L ,,
& Ministry of Health,Welfare and Labour, Singapore — A*STAR, Taiwan — oo i)
SAHTECH ’ ' ° y ‘

2 e

* Australia: NICNAS @' . Al Y L Beil
- e O o e '
OECD e

ASTAR HIPPTox ToxCast AC50
EC10 (um) (uM)

A 4 | LT
. . e Nl
F e o o
clearance and Apply high- \-:-;‘ ; A
plasma protein throughput i 1 '-'.'.,: &
toxicokinetics vi - AN
\ . "
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Case studies: Coumarin
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Case study approach...imagine we have no data for: Coumarin

ZhIFRTE.. .. RERNEBUATEE F2X
Safety Safety
assessment assessment

required for
0.1% coumarin
in Face Cream

required for
0.1% coumarin
in Body lotion

EHET0.1%E B BET0.1%
ERWEHET BEERRRHT
REVHE REVHE

R NREFRETHERNRIR:

© BEFRZ100%4 0

- XABEEREEE (GlzsiEdE, ceEBHE (Hosu) 58 siinkEiE)
+ EHMETHVEHEREENETELRE SEWNTEYE REHARR
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Coumarin (8 %)

Coumarin is a flavouring substance which is contained in relatively high concentrations

in cinnamon varieties collectively known as "Cassia cinnamon". It’s also used as a
fragrance in cosmetic products

ETEE—MARYR, EEAESMTERIENRE.
St AR R R B

P51 E0F
D ol ERSORAE

2D HSHR 91-64-5

O O PTR CoHs0;

DTE 146.14
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Ab Initio NGRA Framework I ZTEFIENGRAEZLE

L Plasma C,,,

/ Local and systemic \ Sufficient data
| e[xpo:ure estlmatta]s \I In vitro PoDin vitro Determine 32:;:;::; Risk
: Exposure S | Bioactivity —_— Margin of Assessment
I posul Consumer Habits I Characterisation Safety 4 Conclusion
[ Estimation Concentration-
I ( Applied Dose ) 1y  ,=-—===-= Response Insufficient cFmm——==
C ADME I [ Initial PoD identification analysis data and/or I High risk or |
I - I : [ ] I low certainty | Low risk |
I ToxTracker I In vitro | conclusion
I E (PBK) I b ) Refinement I basedonthe |
Hppdie I I SafetyScreen44 I i of I
~— \ J
—————— I margin o
I Problem | BioMap® | : Increased certaintyin I safety I
I Formulation | I Diversity 8 I { PoD and IVIVE I calculations. J
[ Molecular ] | | \ Panel J | l Ve hallie | \ _——— = =
I Co_lla!te Structure I I ( Cell Stress I ! identification
I Information predictions f : ( HTTr-TempO- | | I [ In vitro kinetics ] l
\ i ( Seq J I
N [ Literature | / | | I [ 3D Models ] :
N TIER 0 _7 \ TIER 1 ] I :
S e e e e e e == - - S —_————— - / \ TIER 2
N —_—— - — _
B
2 Q‘\
Baltazar et al., (2020) Tox Sci Vol 176, Issue 1, July 2020, p236-252 G ‘.f g
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Exposure estimation for 0.1% coumarin products

0.1 % FEERENREMIT

%
""C reme

GLOBAL

Lt Iwuh\- rIHr\qI.:'“"H rrazud bopen masesis
B TLIE RETRNIE | KR 15 b

Assessment is
exposure-led and uses
available habits and
practices data

Parameter Face cream

Amount of product used per day (g/day) using 90th 154

| percentile '
Frequency of use 2 times/day
Amount of productin contact with skin per occasion (mg) 770
Ingredient inclusion level 0.1%
Skin surface area (cm2) 565
Exposure duration per occasion 12 hours
Amount of ingredient in contact with skin per occasion 0.77
(mg) '
Local dermal exposure per occasion (pg/cm2) 1.36
Systemic exposure per day (mg/kg) 0.02

33



?%stemic bioavailability using PBK modelling
AETF4AENZ HFPBKZENR A4 YT BE

Key output parameters from

v) . .
uncertainty analysis: 0.1% Face cream & body lotion in Europe

Parameter Face cream Body lotion
(applied (applied = Body lotion Facecream
2x/day) 2x/day) E:_
-2
PlasmaCmax 0.023 0.10 g "
total (uM) g
=
95th 0.032 0.14 8 1077
percentile 8
Cmax (M) 0 200 400 0 100 200
Time (h) Time (h)
. . e Physiologically-based kinetic modelling using
0 w B GastroPlus® v9.5. Estimations based on
e . experimental data (Clint, fup, bpr, solubility,

Cregw (pofml) ey [pmimlLh

LogP). Skin penetration parameters were fitted

Uncertainty & Population Variability against skin penetration data.

Moxon et al (2020) Toxicology in Vitro, 63 104746
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Ab§E Ir{witigo NGRA Framework: existing info \ZEF5NGRA
E ” %-/L;\

L Plasma C,,,,

[FH]
%

P ~
7 Y
/ Local and systemic \ Sufficient data
I e[x pojure eSt"_nate]S \I In vitro PoDin vitr Determine 32:1:"::; Risk
| Exposure ! se scenario \ : > Bioactivity _— Margin of EEEEETE
| posu Consumer Habits I Characterisation Safety 4 Conclusion
[ Estimation 4 ) Concentration-
I ( Applied Dose ) 1 s == Response Insufficient cFmm——==
ADME I [ Initial PoD identification analysis data and/or I High risk or |
| rarmatere I : | low certainty I Low risk
I £ | : [ ToxTracker | | In vitro I  conclusion :
| Exposure (PBK) | SafetyScreenbé I Refinement | based on the :
) : S 1 || e ==== |  margin of
Problem | BioMap® | ( Increased certaintyin I safety I
Formulation I Diversity 8 : PoD and IVIVE : \ calculations. J
Collate Molecular 1 > Panel =< I Metabolite I ———————
e Structure . Cell Stress I | identification
Existing n silico . Panel ) 1 | I
Information predictions : ( HTTr-TempO- | | I [ In vitro kinetics ] l
; L Seq )
Literature | ! I [ 3D Models ] :
TIER 1 ! I
\ / |
N —— \ TIER 2
e o J—
xS DY
s
Baltazar et al., (2020) Tox Sci Vol 176, Issue 1, July 2020, p236-252 -
Unilever
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In silico tools used for predict toxicity of coumarin +&41 &= TE M

NESTES

N

nexus

In silico models to predict
Molecular initiating events
(MIEs) -

OECD

ToxTree o Derek @)

SOT |3, WpSol  swmeomic

( "0 Years s sl
Renatiel]  v/ww.toxscloxdordjournals org e e

Using 2D Structural Alerts to Define Chemical
Categories for Molecular Initiating Events

Timothy E. H. Allen," Jonathan M. Goodman,*’ Steve Gutsell,'
and Paul J. Russell’

EPA iCSS ToxCast Dashboard

0

= Genotoxicity and skin
sensitisation alerts for parent
compound

= Hydroxylation predicted as main
route of biotransformation

= Reactive metabolites (e.g.
epoxides) predicted.

= Low bioactivity in ToxCast and
Pubchem: binding to Carbonic
Anhydrases and MAO-A/B
reported

= Lowest PoD was 3 uM for carbonic
anhydrase |

36



AD Initio NGRA framework )\=EH

-IGNGRA

In vitro
Bioactivity

Characterisation

Initial PoD identification

[ ToxTracker ]

|

|

| c

1L SafetyScreen44
I [ BioMap®
|
|
|
|
|
|

|
|
|
>
Diversity 8 I
S Panel ) |
CellStress | |
|
|
1
|

Panel
( HTTr- TempO- |
Seq




In vitro Bioactivity Characterisation

Stress pathways

| > A VA itochondrial Toxici
1Z|S§I\t— %7EII¢%{-[E @, A evotec company ::xtidal:ivedStr::s v
DNAdamage
Inflammation
1) In vitro bioactivity: cell stress panel ER Stress
RShEY RN MRRIRUNA e
~40 Biomarkers; 3 Timepoints; 8 Concentrations; ~10 Stress tymors
Pathways Hatherall et al., 2020 Toxicol Sci. 2020;176(1):11-33. Cell Health

Biological readouts associated with anti-
proliferative and tissue remodelling
~ || activities across all cell systems

* || No immunomodulatory effects at relevant
concentrations

inflalmmatory compound

Data suggest that coumarin is not an anti- § pM

2) Immunomodulatory bioactivity: BioMap® Diversity 8 panel
SEASEYIEYE: BioMap®Diversity 8 ik

b
i

SO
W S

1200

3) High-Throughput Transcriptomics (HTTr) using TempO-SEQ | ahesron
technology S | cesameo
3 MCF7
BERERESRERARIT (HTT) P
Across the cell lines, coumarin resulted in limited gene- 3w
expression changes at concentrations below 100 uM, 2
h 0lCn)loumarﬂi]rll1 ConcelntrationlfuM) b
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Mar in of Safety conS|der|ng PoDs and Exposure

=5 E%?ﬁ,“jﬂ]%ﬁ ENLEILRE Body Lotion

SR K (ANE
[MAFEE)
PoDs and plasma C,,, (UM) are
expressed as total crgar);centrqtion PUbChem ToxCast Ce" Stress Panel HTTr
" e AR U B O R B R VA
g 102-5 . ¢ + + =
E’ 10'—% £ ®. e ¥
C,..x €Xpressed as a distribution: R
« Line = median (50t percentile) @10_,5
* Inner band = 25%-75t% percentile & = ]
« Outer band = 2.5%-97 5% percentile 1073
(95t credible interval) ]

Face cream
EE (A
MxFEEE)
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Application of Ab Initio Approach: RlskAssessment (NGRA)
MEBFIEFERNN A %Eﬁ—{kRLB’-*WE (NGRA) m%ZE

Margin of safety is the
fold difference
between the Cmax
and the in vitro POD
. Face cream Body Lotion
Technology c Cel/lBl.me/ k Min. 5th Min. 5th percentile
.......................................................................... e nzyme/Blomarker percentile MoS MoS
Exposure = B ity | =
| Fposte = Blonetivly e ROy Pwosue = Bloacivn Cell stress panel  HepG2 (ATP, 24h) 96738 22048
: s VA L A Cell stress panel NHEK (OCR 1h) 1330 295
| SN HTTr HepG2 (24h) 7223 1618
ool I T —cuie O B W ' o | HTTE HepaRG (24h) 8864 1986
ﬂ ﬁ Toxcast MAO B (rat bain]) 3711 831
; --------------------------------------------------------------------------------- PubChem Carbonic Anhydrase Type | 706 158
E £\ ,-’/_\“\ !
“ /A PubChem Carbonic Anhydrase Type Il 2140 479
_,."I ) '.\ _.-"'.I N '-\._' __.". ) "._"... :
_!/;’ Mo$ = 1 \"-\_ _,/f Mos =1 \“\____ .__.fr'f Mo5 > 1 N PubChem Carbonic Anhydrase Type VI 14652 3282
! Margin of Safety | HepaRG_3D
| | Cell stress panel (cell mem perm 168h) 9601 2197
HTTr HepaRG_3D_24h 9538 2137
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Summary &%

Importance of understanding consumer exposure
THRERERENEEZY, SREFBRASNERME

Non-standard, bespoke data generation driven by the risk assessment question
B RUBE VR4S (e IR RN R EARAE, B HI B IR 4 Y

Many non-animal approaches available: TTC, (Q)SAR/RA, HoSU and NGRA

ERFZIEsTTE: TIC (Q)SAR/RA, REFERABE, F—RREITESE

Ensuring quality, robustness of non-standard (non-TG) work. In silico modelling

approaches and bespoke in vitro solutions
mRIEEL (FERARTER) HIENREXTEME. TEVENTENEFNEMERATR

Importance of defining points-of-departure and understanding adverse vs. adaptive
responses EXFEHS (POD) MNHEARKRMvs.ENERNAEES

Understanding uncertainty in risk assessments to allow informed decision-making
TRABFEHEFHTHEER, DEMEPAEAREK

Shortcomings will be addressed by current and future research and more case studies
ARHOARUREZHROAARBBRA R
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Scientific partnership &=51E
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Unilever China Consumer Product Safety Collaboration Center

BREMEREERES mLEEER O
Unilever R&D Shanghai, China
Opening Ceremony: Friday 2" June 2017

« Consumer product safety
HABESMRE
« Multi-stakeholder partnerships in China

S55MBaE Ttk A 1E

- Sharing expertise and scientific developments

PEFZVHIR AR ZED R RMAGIE https://www.unilever.com.cn/about/uccpscc/
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