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TTC — threshold of 2

toxicological concern Ll

U derives a limit value (thresholds) below which a lifetime risk for
human health is negliglible

U initially developed as screening tool to assess substances of
known structure but unknown toxicity

U In use to regulate compounds being present at very low
concentrations e.qg.

flavoringcmpdsin food impuritiesin cosmetics impurtitiesin drugs
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Where do these TTC values
come from?

Databases with in vivo studies
CPDB/Munro
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Non-cancer Endpoints
Repeated dose NO(A)EL
>600 substances

\

Threshold based on
virtually safe dose
(10°%)

Cramer decision tree:

3 structure classes
E 5t percentile of each class

Substances without genotoxicity concern

Cramer Class | Cramer Class | Cramer Class
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TTC genotox

ILSI Europe
ILSI Europe Expert Group on tReevaluation of
the Cancer Potencipatabase*
A DB is 2-3 decades old and may have to be updated Experi Group
A Relevance of tumours for human health not Alan Boobis
evaluated Eilin“igiim

A A better understanding of modes of action and dose-
response is critical

A Reliability of the software toolbox used to identify
compounds likely to be genotoxic is crucial for
application of TTC

ACurrent
are Cramer class thresholds. Sufficiently safe?
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§3ceiic LRI-B18: Carcinogen 3J

Q Dose-Response Database anniversary

S| Europe

for Threshold of Toxmologmal
Concern (CDRD-TTC)

Mark Cronin, Chihae Yang, Cyril Marsaux, Kirk Arvidson and Sylvia Escher
(April 2016- August 2017)

A Update: construct a fully-curated, quality controlled and publically
available DB on genotoxic and non-genotoxic cmpds;

A MoA: establish a weight of evidence approach upon existing data and
structural alerts to discriminate genotoxic and non-genotoxic cmpds;

A PoD: compare TD50 approach with BMDL for genotoxic and non-
genotoxic cmpds;

A Stakeholder: integrate current knowledge via ILSI-EU expert meetings.

@13 :



5%ile NOEL Human threshold

Class *
\ Munro et al. 1996 \ (mglkg/day) (g per day)
| 3.0 1800
I 0.91 540

0.15 20

* NOEL/100 X 60kg bwt

100
bo
Class Il
a0
&
g 70
[ .
g 60 Fitted —
g distribution
g 50 Class| o
0 Class Il @
s 3 Class Il ©

s /e cm = = = g | 5" percentile NOEL |
0.01 0.1 1.0 10 100 1000 10000
NOEL (mg/kg body weight/day)

Reprinted from Food and Chemical Toxicology Vol 34. Munro IC, Ford RA, Kennepohl E and Sprenger JG; Correlation of a
structural class with no-observed-effect levels: a proposal for establishing a threshold of concem, pp 829-867, Copyright 1996,
with permission from Elsevier.

Non cancer TTC values:

mm) Other routes of exposure
@ ILSI
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TTC for dermal exposure

Application of TTC to cosmetics

Numberof repeateddosestudieswith
dermalapplicationisto smallto derive
robust dermal TTQatabase

U Extensionof the oral study database

A360chemicalsrelated to cosmetics
addede.g.surfactants organosilicon
and hair dyecompounds

A https:// cosmosdb.eu/cosmosdb.v2
Manuscript in preparation

U R2Rextrapolation: schemeto estimate
the systemicallyavailabledosefrom
dermalexposuré
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https://cosmosdb.eu/cosmosdb.v2
https://cosmosdb.eu/cosmosdb.v2
https://cosmosdb.eu/cosmosdb.v2
https://cosmosdb.eu/cosmosdb.v2
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&2CefiC  TTC for inhalation exposure
The Long.la‘nge I S. Escher Fraunhofer ITEM, Gerrit Schuurmann UFZ Leipzig*

Research initiative

» Database: 296 chemicals with in
vivo RDT; inhalation exposure from

( RepDose sth LIS
ID N ug/kg
> Classification: [PpPm] ppm/d
bw/d
» Toxicity: grouped according to _
) L 81 7.0 5x102 70
NOEC values — ,toxic*and A
Jlower toxic" T 155 0.003 2x10° 0.03

» Structure/PC properties
» MoA, metabolism

\

| = Fraunhofer
» Result: 19 T-groups and 9 L groups ITEM

*Tluczkiewicz, |. et al. (2016). Regulatory Toxicology and Pharmacology 78: 8-23.
*Schuurmann, G. et al. (2016) Environment International 88: 123-132.




Internal TTC proposal , PG ('ScitoVation

_ _ Procter&Gamble INNOVATIVE CELL BASED SCIENCE
Cosmetic Europe Long Range Science Strategy

g E TTC data set:
% o NOAELs in mg/kg/day

LX) =
NOEL (mg/kg body weight/day)

CHEMICAL SPECIFIC ADME DATA

Existing Literature Data Plasma protein binding In Silico Estimates
Hepatic clearance

ﬁb E Renal clearance

v Oral absorption

Partition coefficients
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INTERNAL TTC IDENTIFICATION

Time
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fe e & Internal TTC values identified by:
= s L * Plotting cumulative distribution of Css for Cramer classes
é 3 AR e « Identify 5" percentile Css values
20 som - . . .
= SC I * Apply appropriate uncertainty factorsto 5" percentile Css values )
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Internal TTC 3‘\

Arch Toxicol (2015) 89:941-948
DOI 10.1007/s00204-014-1287-6

REGULATORY TOXICOLOGY

Internal threshold of toxicological concern values:
enabling route-to-route extrapolation

Falko Partosch - Hans Mielke - Ralf Stahlmann -
Burkhard Kleuser - Susan Barlow -
Ursula Gundert-Remy

U Internaldosesestimatedfrom oral NOELby Internal TTC
commerciakool ACDPercepta Cramer Class | Cramer Class
U 3databasexombined Munro, ELINC&d | I+ 11l
FoodContact Material DB 6.9 0.1
ug/kg bw/day | pg/kg bw/day
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Take-Away

U From the 2016 WHO/EFSA Report on TTC:
d he experts concluded that the TTC approach is based
on scientific risk assessment principles and fit for
purpose as a screening tool, to assess low dose
chemical exposures and to identify those for which
further data are necessary to assess the human health
risk. 0

U Opportunities to improve the existing tool e.g.
A modernise the databases
A expand beyond oral exposure and human health

@ L] THANKYOU for your interest
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Back up slides

@ LSl
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Non cancer values:

Update of Cramer decision tree

@ LSl
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U Flavourindustry Decision Tree Revision Project 3 A

anniversary

A Cramer decision tree updated ILSI Europe

A Empirical questions removed

A Incorporates current toxicological knowledge
A Toxtree-like Module programs in late beta version. @ of the Flavor Industry
A Database

A supporting information under evaluation

U Expansiorof the CramelDecisionTree for Foodngredients

A 12,000 scientific studies reviewed
A Human to animal differences e.g. species, strain,
gender and organ specific differences studies, as well

as toxicity and metabolism Szabinatice
A 1,800 cmpds: NOAEL values as well as structural Timothy Adams
characteristics Sylvester Mosley
A 47 queries /six toxicity classes. AntoniaMattia,
Supratim
Choudhuri
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Expanded Decision Tree (DT)
— US EPA %ersJary

| ILSI Europe
(s>
/ i _
' 47 queries
Class'¥ Ciass Vi Sixtoxicity
groups

Class I: commooomponents of food that ar@00%metabolized to CO2 and20
Class Il: mainlywnocuous substances of lawxicity

Class lll: intermediat®xicity, many with speciespecific differences

Class IV: mormxic with structural features that suggetsixicity

ClassV contains substances with a higher level of concern even at low levels of
exposure

Class VI. highlkgactive even at extremely low levels.
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