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Why the need for de minimis
approaches

Recognition that there are large numbers of chemicals with limited or
no toxicity information
Metabolites and degradation products
Process intermediates
Feasibility and resources required to obtain conventional toxicity data
Responsibility (‘ownership’), time, personnel, cost
Need to prioritize efforts to those issues with most potential to impact
on public health — tiered approaches
Need for rapid decisions in emergency situations

Co-exposures to many chemicals, most of which are at very low
levels

Societal and other demands for the move to non-animal assessment
methods

A. BoobisfBt & Uir#t, BFAl & " THRE 4
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> 8 RRFTOEEVEINRRICBITLTH, ERPORKEENEE
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(20002500 hoday)y L0819 Dose Munro(1990)&k Y
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R ERE 100% 50% 20% 10% 100% 50% 20% 10%
U g/day 106 yz4 1079 YR4%

0.15 86 93 97 99 96 98 99 99
0.3 80 90 96 98 94 97 99 99
0.6 74 87 95 97 91 96 98 99
15 63 82 93 96 86 96 97 99

3 55 77 91 95 80 90 96 98
6 46 73 89 95 74 87 95 97

CEMEDIO %N DBREIPAEMETH S LIRET S L.
TTCH1.5ug/person/day T, U R 13105LL EIC4 2HE3(134%



<P
RETIN—TORNARTII—
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90 - O Aflatoxin
ﬁ 1 W Ar amines
= 80 1 O Ar nitrates
E 70 - 0 Azo
b= ] W Azoxy
= 60 - @ Benzidine
Y i W Carbamates
£ 50 A O Heavy metal
E ] m High CI
é 40 - W Hydrazines
g 30 _ O Ashby alerts
E- ] @ Nitro fury;
o H Nitroso
o 20 4
2 . m Ops
10 - Steroids
] B Strained
0 - @ Dioxins
0.15 1.5 3 6 8 Vinyls
Kroes, 2005 Daily intake (micrograms)
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Relative probability density

A
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DAREY) 4+ D(Cohort of Concern)ldfk <

0.15 ug/day

1.5 pg/day

"
o
-4

-5 -4 -3 -2 -1 0 1 e 3 4

-Log,, Dose (mg/kg bodyweight per day) | Potency

Modified from Munro et al (1999) and Kroes et al (2004)
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® High potency carcinogens (i.e. aflatoxin-like, azoxy-, N-nitroso compounds,
benzidines)

® Steroids

® Substances known/predicted to bioaccumulate (e.g. polyhalogenated-
dibenzodioxins, -dibenzofurans, -biphenyls)

® |[norganic chemicals

® Metals, including essential metals, and organometallics
® Organo-silicon compounds

® Proteins

® Insoluble nanomaterials

® Radioactive substances



: _ <>
SRBENY R 75 MmIcH T 3 HEE

BEREREICH TR Y R 7 EEEmDITR
EREBEZOLDIEESF (DFEHHAULE) T, BRD
BEmISEAL THEAICIZRINES R LD,
ERBERICFEL TBEHEIT 3L WEIRIBE L LS,

>

——

REHOBRETH-TH, ZHREVMELI LI EMEIED
T2z &) TNITFEELH ?
ITARTOYEICOWVWT., Z2EBHRIP+RICZEA->TLS
hHiFTlEh v, FHTEECADIDREZ TN TOYEICH L
TITH Z EIFIEIRER,

>




<P

N

ZDHE

i

e
=

1

=+
=0

&
!

HET 3 Z & 3FERE

%

Al (—
%, AIEME

DYRY
K dY
TOYE%

DR

STil2gs)

A\

—]

cYRY
A RBER DS

HEH VB LS L

%
0
=&

DDAk

HE)

Sl 753

- BHED

i



YR

. RE

ELEET-

RICXEFHEDF

Hili 73 0%

#ER (218

BHERE XKEFDA ERMES RYFL 74 EH I8 € B miEtn gkt ZY
(BEFEE) (EVU) T /&R
=0.5 ppb | HAFE (MERHER) . | SEZRFEMER: | 2EZRREHRR: | 2EZRFEMER: | EUSRC
FDAOTOR I fEE, ERREEONMAR - AmesitEg - AmesitER - HWEIC & BEET | WET

- LM CARER - FHZLHMBECA RATEHER
>0.5 ppb | 2BERRHEHER - WILMMA I & BB HER - FHFLAAECA

~ HEICLIEGTFRAZR | GPERTERR | - anSHsR AR

50 ppb | (Ames) B L MZEER (ERA

PP IR & B R EGRE BEDES)
(CA) HB XigwRY Y
7#+—= (TK) =E&
>50 ppb L+ SEMEIC L B3CAR | - 3ETEENRER | L2+ 908 s+ 90H
—_ B% (in vivo) - 90EEOSRE | BOSMHHER BASEHR
-RRI2EBY (Fol. | . pymasi

1PPM | fom) iCs300BEOEE | par mt Y
>1 ppm 1RB2@EEY (F-th, JE

~ o) I BEOBESN :

S ORI, 5375, R,

SPPM | 2)ss, gesElttE e .

2 =5 ° L%I " 1
>5 ppm | JESTERR RUSE SRR
1) R (278
- REAS 14/ REM




2\
FEFHATTC (Non-cancer TTC)

IERPATY FRA Y WY ZEMERE

® 600l EDtEY

® RABIERDPAIVFEKRAV
D NOEL{#&

e — | O EEYDEBEICE D 9FE

o (Cramer#38)

Class Il @
Class lll © @

l CH o s o Cramer? 7 R I
0.01 0.1 1.0 10 100 1000 10000 5l€_tyﬁ4}b1ﬁ%§ﬂj

NOEL (mg/kg body weight/day)

Munro, 1996
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Cramer Decision Tree

B EEFROLHOLEEEDHE 33 Questions
2x—L have N-nitroso, azo,
v Class | : Biig g% HHOYET. triazeno, quat....? \(51
HEOLRBAEEEL, BLL oo P
NILVOEASHZTITEEZILN ' ' :

3Hm

v Classll: 77 RIFEEZEHE
KhEWEEEZH2H., 77 XD
EOLEERETRIHEBEZ LT
TWiE

v Class lll : RFICRETHBH LW
5 EWRHLIZ 2L Wb dH B LI
BHELSHZTIBT ILEEEE
589 53ME

Have one sulfonate or sulfonamide
per 20 or fewer carbons?

ToxTree available from http://toxtree.sourceforge.net/
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Kroes et al (2000)
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TTC TTC
(ng/person/day) (ng/kg bw/day)

Genotoxicity alert 0.15 0.0025
Neurotoxicity alert 18 0.3
Cramer class Il 90 1.5
Cramer class I 540 9
Cramer class | 1800 30

EFSA: “Review of the Threshold of Toxicological Concern (TTC) approach

and development of new TTC decision tree” February 2016
17
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EFSA-WHO TTC Decision Tree (Part 1)

February 2016 “Review of the Threshold of Toxicological Concern {,%% wokd bk &
(TTC) approach and development of new TTC decision tree” s

Organization ~ - efsa (O]

1. Is the substance part of the exclusionary categories?

2. Are there structural alerts or chemical-specific genotoxicity
data, such as Ames test results, that indicate the chemical
has the potential to be a DNA-reactive carcinogen, based on
the weight of evidence?

Non-genotoxic considerations
- go to Step 4

YES

These steps can be taken concurrently

3. Does estimated intake exceed TTC of 0.0025 ug/kg or in reverse order. depending on need

bw/day?

....................................................

: Substance would not be expected
: to be a safety concern - low
YES : probability that lifetime cancer

k 8 :
LRisk Sosreemont | ¢ risk exceeds 1in 10 - 18
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EFSA-WHO TTC Decision Tree (Part 2)

February 2016 “Review of the Threshold of Toxicological Concern
(TTC) approach and development of new TTC decision tree”

.

World Health **i - efsa-

Organization

&y
31% }
S 4

4. |s the compound an organophosphate or carbamate?

NO

v

YES

6. Is the compound in Cramer class 111?

5. Does estimated intake exceed TTC of 0.3 ug/kg bw/day?

NO YES
Y
8. Is the compound in
Cramer class 1?7
NO YES

-

s 'Does estimated intake exceed TTC of

1.5 ng/kg bw/day?

YES

\d

NO

........................................................

........................................................

30 ug/kg bw/day?

10. Does estimated intake exceed

9. Does estimated intake exceed 9
ng/kg bw/day?

YES

..........................................................

Substance would not be expected
: to be a safety concern

...................................

YES

Risk assessment
required |

| 19
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> TICIC L 2 EGEEYEDY X7 5EHOER
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EEEERNHYICETEINAFF7A4 v DFRSR

> EMEA/T A4 K 2 A >”Guideline on the limits of genotoxic
impurities” (2006.6)

> FDAK 7 7 b 7714 F 7 4 > ”Genotoxic and Carcinogenic Impurities in
Drugs Substances and Products: Recommended Approach and
Acceptable Limit”(2008.12)

> ICH M7 [BENFRDPAV R ZERT 5 -HDEZERBPDNARIG
H (ZEEREY) THYOEEREVERE] 54 FF 4>~ (2014. 06. 05
Step4 )



ICH-M7? A4 F 214~

INTERNATIONAL CONFERENCE ON HARMONISATION OF TECHNICAL
REQUIREMENTS FOR REGISTRATION OF PHARMACEUTICALS FOR HUMAN USE

ICH HARMONISED TRIPARTITE GUIDELINE

ASSESSMENT AND CONTROL OF DNA REACTIVE (MUTAGENIC)
IMPURITIES IN PHARMACEUTICALS TO LIMIT POTENTIAL
CARCINOGENIC RISK

M7

Current Step 4 version
dated 23 June 2014

ICH-M7 BENFEHILAVYRIZIE
BT 31-HDEESPFDNARIGE
(ZERYE) FTHYOFHRVERE

2014468

ThisGudIne] s been developed by the a riate IC‘HE rt Working Group and
has b subject to consultatio b the gI pariies dnr:ew thCH

Pro A Step 4 of the Proc } frwtld f s recommen d.' cIf adop o the
gl -y bodies of the Eur n Union, Japan and USA.

[\
EELTFAF (M)

ICH: International Conference on Harmonisation of
Technical Requirements for Registration of

Pharmaceuticals for Human Use (HKEUEZE S
KEGRAMERESE) DOBRER

B Y5RITEL NI TDNAICEIEE
525 Z2 5 ZEFEYE (Mutagens)
NDH, TEFAEIZT—LXHER
IC& YEHET B,

B T—LXHBROEDLY ICEEE
48B3 (QSAR)IC & Bin silicoF &

ZAVWTEEZRMEZHET 5
EHTE D,

B SEFNBRESORIMETTC)DE
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BETTER POLICIES FOR BETTER LIVES
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PROUS INSTITUTE
for Biomedical Researc h

sArchitect
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Incorporated

8_ Leadscope® (< ADMEWORKS
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https://www.lhasalimited.org/derek_nexus/
http://www.lhasalimited.org/
http://www.compudrug.com/
http://www.opentox.org/
http://www.strandls.com/sarchitect/index.html
http://www.leadscope.com/index.php
http://oasis-lmc.org/
http://www.ohloh.net/p/toxtree
http://www.oecd.org/
http://www.scimatics.com/jsp/qsar/QSARIS.jsp
http://www.epa.gov/
http://www.prousresearch.com/Home.aspx
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International regulatory interests

WHO/EFSA Joint TTC Report

February 2016 “Review of the Threshold of
Toxicological Concern (TTC) approach and
development of new TTC decision tree”

Ea;: ¥ Urg1n|zatrun Efsa-

ICH M7
May 2015 “M7 Assessment and Control of DNA
Reactive (Mutagenic) Impurities in Pharmaceuticals to
Limit Potential Carcinogenic Risk Guidance for Industry”

Cosmetics (SCCS document)
April 2016 “The SCCS Notes of Guidance for the Testing of
Cosmetic Ingredients and Their Safety Evaluation 9t
Revision”

Health Canada
I *I Government Gouvernement ~ O€Ptember 2016 “Science Approach Document
of Canada  du Canada “Threshold of Toxicological Concern (TTC)-
based Approach for Certain Substances” AM

—
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Issues when applying TTC to
Cosmetics

= Chemical space

— TTC Concept developed from
oral exposure studies
primarily for food assessment

e 190 (out of 613) substances in
Munro database are found in
Cosmetics Inventory

— COSMOS TTC dataset

e 552 cosmetics-related chemicals

= Oral-to-dermal extrapolation

— Current TTC aproach is based
on oral toxicity database.
However, primary exposure
route of cosmetics products is
dermal.

C, SMOS

Integrated In Silico Models for the Prediction of Human
Repeated Dose Toxicity of COSMetics to Optimise Safety

C.YanglEX & ViR, EFrIZ2 3 TIEH

K. Blackburn et al. 2005

A feasibility study based on a small
personal care products (Reg. Tox,
Pharm. 43 (2005) 249-259)

A. Worth et. al. 2012

Analysis of a preliminary COSMOS TTC
dataset (EUR 25162 EN, 2012)

Yang et. al. 2016

Development of TTC database for
cosmetics (Food Chem. Tox.

Kroes et. al. 2007

Feasibility study of oral-to-dermal
extrapolation including bioavailability
based on Munro dataset (Food Chem.

Tox 45 (2007) 2533-2562)

Williams et. al. 2016

Assessing the safety of cosmetic
chemicals (Regulatory Toxicology and
Pharmacology 76 (2016) 174-186)

MN/AM




T e e dirugs
Sl biocides
bl foods

.': I~ E . cosmetics

ToxPrints Chemotypes

diameter, complexity, shape

C SMOS

IRtEgrated In Silico Models for the Prediction of Human =] = 48 N
F%ta%aated Dose Toxicity of COSMetics to Optimise Safety C . Ya ngi@ .j: J: L) ?E{#o EfF E.ll % 1? T *g ﬁ

CORINA Symphony descriptors: logP, logs,
HBD, HBA, dipole moment moment,

MN/AM
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ILSI Europe. Genetic toxicity “Origin of the TTC values for compounds
that are genotoxic and/or carcinogenic and an approach for their re-

evaluation”
v" CEFIC-funded CPDB TTC database project
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HESS TTC Database for Non-Cancer Endpoint

HESS TTC

ool cevgens Class |
Class |l
Class Il

0.8~

0.7+

0.6~

0.5~

F(x)

0.4+

03r-

0.2+

0.1+

........

log (POD

ToxPrint Names

alcohol

phenol

aromatic amine
amine
organohalide
ketone

alkane linear chain >6
aromatic alkane
Ph-C-Ph

pyran generic
heterocycle
C=Ss

Relative fractions in each dataset

I HESS M COSMOS

_ Class | Class Il Class Il

HESS TDI
(ng/person/day) (N—190)
Munro TDI 1800
(ug/person/day (N=137)
COSMOS TDI 2500
(ug/person/day) (N=219)

Yamada T, Hirose A, Yang C, Rathman J. :

Total Count

Munro

510
244
217
333
255
110
107
504
42

70

372
16

Expand chemical space of TTC

(N—23) (N-szo)
546 90 the threshold values
(N=28) (N=448)
350 470 IHESS .
(N=40) (N=293) écf) C,,’SMOS
EuroTox 2017

DB and increase confidence in
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