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TTC – threshold of  

toxicological concern  

üderives a limit value (thresholds) below which a lifetime risk for 

human health is negliglible  

ü initially developed as screening tool to assess substances of 

known structure but unknown toxicity  

ü In use to regulate compounds being present at very low 

concentrations e.g. 
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impurities in cosmetics impurtities in drugs 

*google pictures; no copyright 

flavoring cmpds in food 

*  



Where do these TTC values  

come from? 
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Cancer Endpoints 

TD50 

>700 substances 

Databases with  in vivo studies 

CPDB/Munro 

Non-cancer Endpoints 

Repeated dose NO(A)EL 

>600 substances 

Threshold based on 

virtually safe dose  

(10-6)  

Cramer decision tree: 

3 structure classes  

Ĕ 5th percentile of each class 

Potentially  genotoxic 
substances 
0.0025 µg/kg bw/day  

Substances without genotoxicity concern 

Cramer Class 

I 

Cramer Class 

II 

Cramer Class 

III 

30  

µg/kg bw/day 

9  

µg/kg bw/day 

1.5  

µg/kg bw/day 



TTC genotox 
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ÅDB is 2-3 decades old and may have to be updated 

ÅRelevance of tumours for human health not 

evaluated 

ÅA better understanding of modes of action and dose-

response is critical 

ÅReliability of the software toolbox used to identify 

compounds likely to be genotoxic is crucial for 

application of TTC 

ÅCurrent TTC value for ñnon-genotoxicò carcinogens 

are Cramer class thresholds. Sufficiently safe?  
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LRI-B18: Carcinogen  

Dose-Response Database  

for Threshold of Toxicological 

Concern (CDRD-TTC) 
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ÅUpdate: construct a fully-curated, quality controlled and publically 

available DB on genotoxic and non-genotoxic cmpds; 

ÅMoA: establish a weight of evidence approach upon existing data and  

structural alerts to discriminate genotoxic and non-genotoxic cmpds; 

ÅPoD: compare TD50 approach with BMDL for genotoxic and non-

genotoxic cmpds; 

ÅStakeholder: integrate current knowledge via ILSI-EU expert meetings. 

Mark Cronin, Chihae Yang, Cyril Marsaux, Kirk Arvidson and Sylvia Escher 

(April 2016- August 2017) 
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Non cancer TTC values: 

 

  Other routes of exposure  



TTC for dermal exposure 
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Application of TTC to cosmetics 

Number of repeated dose studies with 
dermal application is to small to derive 
robust dermal TTC database 
 

ü Extension of the oral study database  

Å360 chemicals related to cosmetics 
added e.g. surfactants, organosilicon 
and hair dye compounds 

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

ü R2R extrapolation: scheme to estimate 
the systemically available dose from 
dermal exposure*  

 

 
*Williams et al. Regulatory Toxicology and Pharmacology 76 (2016) 174 

 

https://cosmosdb.eu/cosmosdb.v2
https://cosmosdb.eu/cosmosdb.v2
https://cosmosdb.eu/cosmosdb.v2
https://cosmosdb.eu/cosmosdb.v2
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Internal TTC proposal 
Cosmetic Europe Long Range Science Strategy 

Global Product Stewardship 9 of  25 



Internal TTC 
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ü Internal doses estimated from oral NOELs by 
commercial tool ACD Percepta 

ü 3 databases combined: Munro, ELINCS and 
Food Contact Material DB 

Internal TTC 

Cramer Class 

I 

Cramer Class 

II + III 

6.9 

µg/kg bw/day 

0.1 

µg/kg bw/day 



Take-Away 
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üFrom the 2016 WHO/EFSA Report on TTC:  

óThe 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.ô 

üOpportunities to improve the existing tool e.g. 

Åmodernise the databases 

Åexpand beyond oral exposure and human health 

 

 

 

 



www.ilsi.eu 

 



Back up slides 
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Non cancer values: 

 

Update of Cramer decision tree  
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ü Flavour Industry Decision Tree Revision Project 
 
 
 
 
 
 
 
 

ü Expansion of the Cramer Decision Tree for Food Ingredients 

Å Cramer decision tree updated 

Å Empirical questions removed 

Å Incorporates current toxicological knowledge 

Å Toxtree-like Module programs in late beta version.  

Å Database 

Å supporting information under evaluation 
 

 

 

Å 12,000 scientific studies reviewed 

Å Human to animal differences e.g. species, strain, 

gender and organ specific differences studies, as well 

as toxicity and metabolism 

Å 1,800 cmpds: NOAEL values as well as structural 

characteristics  

Å 47 queries /six toxicity classes. 
 

 

Szabina Stice 
Timothy  Adams 
Sylvester Mosley 
Antonia Mattia, 
Supratim 
Choudhuri  
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Expanded Decision Tree (DT)  

– US EPA 

 

Class I: common components of food that are 100% metabolized to CO2 and H2O 
Class II: mainly innocuous substances of low toxicity 
Class III: intermediate toxicity, many with species-specific differences  
Class IV: more toxic with structural features that suggest toxicity 
Class V contains substances with a higher level of concern even at low levels of 
exposure 
Class VI: highly reactive even at extremely low levels. 

47 queries  
 
six toxicity 
groups 
 



ILSI Europe TTC Task Force 
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