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Determination of a Medical Device Parenteral Non-cancer TTC Based  
on In Silico ADME 

Taylor Builee;1 Stephen Bond;2 Rafal Bachorz;3 Viera Lukacova;3 Valeriane Levelut;4 Megan A. Hahn;5 Michael Peterson6 

Background and Purpose:  Threshold of toxicological concern (TTC) values are commonly used in 
toxicological risk assessment of medical device (MD) constituents when there is inadequate toxicity 
information.  Builee et al. (2025) publicly made available oral non-cancer TTC values based on a curated 
database (Db) of MD constituents in an open-use format.  The utility of the oral non-cancer TTC values 
can be further advanced by considering the absorption, distribution, metabolism, and elimination 
(ADME) properties of each constituent.  Given that computer models are a valid alternative to 
experimental procedures, the ADMET Predictor® (AP) (from Simulations Plus, Inc) was leveraged to 
develop parenteral TTC values.  AP is an artificial intelligence/machine learning (AI/ML) platform used 
in pharmaceutical development for the prediction of toxicokinetics and other endpoints.  The purpose 
of this poster is to present a parenteral non-cancer MD TTC value for the > 30-day exposure duration 
based on bioavailability adjustments. 
 
Methods:  The MD Db of Builee et al. (2025) provided the source of chemical descriptors (chemical 
name, Chemical Abstracts Service Number [CAS No.], Simplified Molecular-Input Line-Entry System 
[SMILES]) and duration-specific oral no observed adverse effect levels (NOAELs).  The chronic duration 
NOAELs representing 180-day to 2-year in vivo studies were used in this analysis.  The high-throughput 
pharmacokinetic (HTPK) module, a part of ADMET Predictor® 13 suite (Simulations Plus, Inc), calculated 
the intestinal absorption factor percentage based on SMILES entry covering the period of 24 hours after 
exposure.  The species used in the AP model was matched, when possible, to the species in which the 
NOAEL was obtained.  The computationally predicted intestinal absorption results were grouped into 
four categories:  < 1%, ≥ 1%-50%, ≥ 50%-90%, and ≥ 90%, with corresponding bioavailability factors 
(BAFs) of 100, 10, 2, and 1 (Masuda-Herrera et al., 2022).  These BAFs were further used to adjust oral 
NOAELs into parenteral point of departures (pPOD).  The lowest 5th percentile pPOD was evaluated 
using a log-normally fitted cumulative frequency distribution.  A modifying factor of 100 (10 each for 
intra- and interspecies adjustment) was applied to the lowest 5th percentile pPOD to obtain the 
parenteral non-cancer TTC derivation.  Statistical analysis and visualization were performed using 
standard Python scientific libraries, including NumPy (v1.26.4), SciPy (v1.14.1), and Matplotlib (v3.10.6). 
 
Results:  The parenteral TTC value was determined from a set of 130 constituents of the MD Db.  The 
correlation with AP by species match was approximately 95%, indicating high similarity between the 
toxicity study and ADME prediction species model.  The distribution of predicted BAF scores was highest 
in low (≥ 10-50%) to mid (≥ 50-90%) bioavailability groups.  The cumulative distribution lowest 5th 
percentile pPOD was 0.64 mg/kg/day for the > 30-day exposure duration.  After applying uncertainty 
factors for interspecies extrapolation (10) and intraspecies variability (10), the resulting pTTC was 6.4 
μg/kg/day. 
 
Conclusions:  A non-cancer MD TTC value for the parenteral route of exposure was derived from in silico 
predictions for intestinal absorption and assigned bioavailability adjustment factors.  The parenteral 
TTC value of 6.4 μg/kg/day obtained for the exposure duration > 30 days is 6.4 times lower than the oral 
non-cancer TTC value derived by Builee et al. (2025) for the same exposure duration (i.e., 41 μg/kg/day).  
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The derived pTTC replaces the default 10-fold route-to-route uncertainty factor recommended in ISO 
10993-17:2023 with a more precise, data-driven adjusted value.  This work constitutes an advancement 
in the use of non-cancer MD TTC values for the toxicological risk assessment of MD constituents for 
exposure scenarios other than the oral route. 
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