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Threshold of Toxicological Concern (TTC)

@ What is the TTC?

Potential uses of the TTC

@ Recommendations for exploring utility of TTC as a
NAM within safety evaluation programs




Threshold of Toxicological Concern (TTC)

TTC is based on frequency distributions
(5™ percentile) of NOAELs of systemic
toxicants
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TTC: a health protective human
exposure reference value for daily
exposure over a lifetime below which
there would be no appreciable risk to
human health (similar to an reference
dose)

TTC - based on accumulated data &
knowledge regarding the distribution
of potencies of relevant classes of
chemicals for which solid toxicity
data exist



Threshold of Toxicological Concern (TTC)

Type of substance TTC ug/person/day (ug/kg-day 60 kg adult)

Alerts for potential genotoxic carcinogenicity |[Kroes: 0.15 (0.0025 ug/kg-day)
ICH: 1.5 (0.025 ug/kg-day)

Acetylcholinesterase inhibitors (AChEIl) 18 (0.3 pg/kg-day )
Organophosphate/carbamate

Cramer Class Il 90 (1.5 pg/kg-day)
Cramer Class Il 540 (9.0 pg/kg-day)
Cramer Class | 1800 (30 pg/kg-day)

Exclusions: Aflatoxin-like, Azo-compounds, Nitroso-compounds, Benzidines, Metals and Organometallics, Proteins, Steroids, Substances

with a potential for bioaccumulation, Nanomaterials, Radioactive substances, Mixtures of substances containing unknown chemical
structures



Threshold of Toxicological Concern (TTC

Kroes et al (2004)
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1. Is the substance a non-essential metal or metal containing compound, or is it a polyhalogenated-dibenzodioxin, I | l a S afe ty eva I l l at I O l l l I S e tI I e
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-dibenzofuran, or -biphenyl?

ST N ;"g;;;;;;;_.;;;;;;.{z;;!;';;;';;;;;;‘;;ag";_ TTC In the same manner as a

concern for potential genotoxicity? o toxicity data '
NO l YES ' .....................................................
5. Does estimated intake exceed 3. Is the chemical an aflatoxin-like-, b R e fe r e I I C e D O S e
TTC of 1.5pg/day? azoxy-, or N-nitroso- compound?
YES NO § NO §
---- Su bslal;ce ---- P dnolbe 4. Does estimated intake exceed TTC| YES
: expected to be a safety concem | of 0.15pg/day?

Yy ——00 e No‘

6. Is the compound an organophosphate?
. Negligible risk (low probability of a life-time :

o YES cancer risk greater than 1 in 10° - see text)
3 \
8. Is the compound in Cramer 7. Does estimated intake exceed TTC
structural class 1117 TTC of 18pg/day? YES
NO ves ¥ [ . )
9. Does estimated intake exceed Risk assessment requires Marg 18] Of Safety =
90pg/day? . compound-specific toxicity data : .
: vs| Noj Predicted (or measured) Exposure
10. Is the compound in Cramer . Substance would not be expected
structural class 12 YES to be a safety concern
12. Does estimated intake 11. Does estimated intake exceed | T o e o
exceed 1800pg/day? 540pg/day? : Risk assessment requires :
YES NO ‘ NO l YES i compound-specific toxicity data:

be a safety concern

' Substance would not be expected to t l
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Uses of the TTC

Patlewicz et al. 2018. Utilizing Threshold of Toxicological

R i S k‘ B a.se d P r i O r i ty Setti n g Concern (TTC) with high throughput exposure predictions

(HTE) as a risk-based prioritization approach for
thousands of chemicals Comp Toxicology 7: 58-67, 2016.

Determine if TTC approach is appropriate Are there alerts for high .
based on chemical structure. No such alert potency genotoxic No such alerts CO?T’(’?LZ::;T:CT;:E;?“
If the substance is one of these types, then |:> compounds (e.g., aflatoxin- structure Candidates for further
TTC is not appropriate Proceed like, azoxy- or N-nitroso)? Proceed evaluation of hazard
‘ | Genotoxic Alerts and exposure
an inorganic bioaccumulative 0.15 pg/day
substance (e.g., PCDD/Fs) YseLSJct:le'teer?ge (0.0025 pg/kg-day)
therefore -
TTC is not Anti-CHEs (OPs & Compare and rank
o appropriate carbamates) 18 pg/day; l:> high-throughput exposures
a metal or a radioactive (0.3 pg/kg-day) to TTC values
organometalic substance
Cramer Class IlI
90 pg/day
_ _ (1.5 pg/kg-day) —
a protein a nanomaterial Lower priority for
Cramer Class II further evaluation at
540 llg/day this time
a mixture of (9 ug/kg-day)
. substances with
a steroid X
unknown chemical
structures Cramer Class |
1800 pg/day
TTC is not (30 pg/kg-day)
appropriate
Perform Substance-Specific
Risk Evaluation <




Uses of the TTC

Patlewicz et al. 2018. Utilizing Threshold of Toxicological

R i S k‘ B a.se d P r i O r i ty S etti n g Concern (TTC) with high throughput exposure predictions

(HTE) as a risk-based prioritization approach for

NHANES Chemicals thousands of chemicals Comp Toxicology 7: 58-67, 2016.
:? TTC category # of chemicals
fm i Total dataset 7968
% “ Dataset with available structures 7699
é TTC is not appropriate 904
i . TTC is appropriate 6795
| | Genotox alerts 1853
| Ch;ﬁical Rank t;;j()ne-Sided Upper 95% ]é?;dible Limit in ‘Total' Demographic AChEIs 102
' 6-11 Year Olds ¢ Total Cramer class III 3214
Wambaugh and colleagues (2014) developed a rapid heuristic high Cramer class Tl 332
throughput exposure (HTE) model that enables prediction of potential
Cramer class | 1294

human exposure to thousands of substances for which little or no
empirical exposure data are available



Uses of the TTC

s - - : Patlewicz et al. 2018. Utilizing Threshold of Toxicological

R I S k— B ase d P r I O r I ty S ettl n g Concern (TTC) with high throughput exposure predictions
(HTE) as a risk-based prioritization approach for
thousands of chemicals Comp Toxicology 7: 58-67, 2016.

TTC category Number of |TTC (ng/kg-day | Percentage of Substances Exceeding
chemicals |for 60 kg adult) the TTC
UCI Exposure Median Exposure
Value (number of | Value (number of
chemicals) chemicals)
Cramer class III 3214 1.5 ng/kg-day 2% (58)? 0
Cramer class II 332 9.0 ug/kg-day |0 0
Cramer class | 1294 30 png/kg-day 0 0
AChEIs 102 0.3 ng/kg-day 1% (1) 0
Genotoxic alerts 1853 Kroes 0.0025 94% (1740) 4% (79)
ng/kg-day
ICH 0.025 18% (333) 1% (19)
ng/kg-day




Uses of the TTC

Filling a Toxicity Data Need

Tab. 1: Current regulatory use of TTC Hartung 2017. ALTEX 34(3)1 2017

Area Authority Reference
Food packaging migrants and flavoring agents US FDA, JECFA, WHO FDA, 1995, 2001; JECFA, 1998; WHO, 2000
Food flavorings and pesticide metabolites in groundwater; EFSA EFSA, 2012, 2016

Under discussion for: food contact materials; impurities
and breakdown/reaction products in food and feed
additives; plant metabolites and degradants of pesticides;
metabolites of feed additives; technological feed additives;
flavoring substances in feed

Genotoxic impurities in (veterinary and human) EMEA, EMA EMEA, 2004; FDA, 2008; EMA, 2006, 2013
pharmaceutical preparations and genotoxic constituents
in herbal substances and preparations

Genotoxic and carcinogenic impurities US FDA McGovern and Jacobson-Kram, 2006;
in drugs ICH guidance M5, 20152
Within REACH registrations for industrial chemicals ECHA ECHA, 2016

2https://www.fda.gov/downloads/Drugs/GuidanceComplianceRegulatoryInformation/Guidances/UCM347725 pdf

1 https:/Awvww.kvev.be/index php/enffood-contact-materials



Recommendations

TTC was featured in EPA OPPT’s draft strategic plan, but is
Inexplicably absent in the final doc ““Alternative Test
Methods and Strategies to Reduce Vertebrate Animal Testing”

“EPA believes that exploration and potential implementation
of the toxicological threshold of concern approach, at least
for some chemical structural classes, Is an important possible
avenue for making some TSCA decisions. EPA Is considering

this topic as part of collaborative efforts...”
https://www.epa.gov/sites/production/files/2018-06/documents/epa_alt_strat plan_6-20-18 clean_final.pdf

@ Let’s start the collaboration!! and include TTC as part of
the ICCVAM / NICEATM set of activities


https://www.epa.gov/sites/production/files/2018-06/documents/epa_alt_strat_plan_6-20-18_clean_final.pdf
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