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Additional Resources 
Computational Toxicology 

• Ekins, S., Ed. Computational Toxicology: Risk Assessment for Chemicals; Wiley: 
Hoboken, NJ, 2018. https://doi.org/10.1002/9781119282594. 

• Reisfeld, B.; Farag, S. Computational Toxicology and Risk Assessment. In 
Comprehensive Toxicology; Elsevier, 2026; pp 225–237. 

• Reisfeld, B.; Mayeno, A. N. Computational Toxicology: Volume I, Methods and 
Protocols; Methods in Molecular Biology; Humana Press: Totowa, NJ, 2013. 
https://doi.org/10.1007/978-1-62703-050-2. 

• Reisfeld, B.; Mayeno, A. N. Computational Toxicology: Volume II, Methods and 
Protocols; Methods in Molecular Biology; Humana Press: Totowa, NJ, 2013. 
https://doi.org/10.1007/978-1-62703-059-5. 

NAMs 
• Deepika, D.; Bharti, K.; Sharma, S.; Kumar, S.; Biosca Brull, J.; Sabuz, O.; García 

Vilana, S.; Kumar, V. Advancing Human Health Risk Assessment: The Role of New 
Approach Methodologies. Front. Toxicol. 2025, 7, 1632941. 
https://doi.org/10.3389/ftox.2025.1632941. 

• Harrill, A.; Carstens, K.; Sipes, N.; Noyes, P.; Lowit, A.; Lynn, S.; Perron, M.; Gordon, 
J.; Fitzpatrick, S.; Kleinstreuer, N. Validation, Qualification, and Regulatory 
Acceptance of New Approach Methodologies. U.S. Environmental Protection 
Agency, 2024. PMID: 40418713. 

• Interagency Coordinating Committee on the Validation of Alternative Methods 
(ICCVAM). Validation, Qualification, and Regulatory Acceptance of New Approach 
Methodologies; ICCVAM Validation Workgroup Report; U.S. EPA: Washington, DC, 
March 2024. 

• van der Zalm, A. J.; Barroso, J.; Browne, P.; Casey, W.; Gordon, J.; Henry, T. R.; 
Kleinstreuer, N. C.; Lowit, A. B.; Perron, M.; Clippinger, A. J. A Framework for 
Establishing Scientific Confidence in New Approach Methodologies. Arch. Toxicol. 
2022, 96 (11), 2865–2879. https://doi.org/10.1007/s00204-022-03365-4. 

Quantitative Structure–Activity Relationships (QSARs) 
• Cronin, M. T. D. Quantitative Structure–Activity Relationships (QSARs) – 

Applications and Methodology. In Recent Advances in QSAR Studies; Puzyn, T., 
Leszczynski, J., Cronin, M., Eds.; Challenges and Advances in Computational 
Chemistry and Physics, Vol. 8; Springer: Dordrecht, 2010. 
https://doi.org/10.1007/978-1-4020-9783-6_1. 

• Used as a webinar case study: Gadaleta D, Vuković K, Toma C, Lavado GJ, Karmaus 
AL, Mansouri K, et al. SAR and QSAR modeling of a large collection of LD50 rat acute 

https://doi.org/10.1007/978-1-4020-9783-6_1
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oral toxicity data. J Cheminform. 2019 Dec;11(1):58. doi: 10.1186/s13321-019-0383-
2. 

• Hansch, C.; Leo, A.; Hoekman, D. H.; Heller, S. R. Exploring QSAR; ACS Professional 
Reference Book; American Chemical Society: Washington, DC, 1995. 

• Roy, K. A Primer on QSAR/QSPR Modeling: Fundamental Concepts; SpringerBriefs 
in Molecular Science; Springer International Publishing: Cham, 2015. 

• Tropsha, A. Best Practices for QSAR Model Development, Validation, and 
Exploitation. Mol. Inf. 2010, 29 (6–7), 476–488. 

Read Across 
• Used as a webinar case study: Chushak YG, Shows HW, Gearhart JM, Pangburn HA. 

In silico identification of protein targets for chemical neurotoxins using ToxCast in 
vitro data and read-across within the QSAR toolbox. Toxicol Res. 2018;7(3):423–31. 
doi: 10.1039/c7tx00268h. 

• Escher, S. E.; Bitsch, A. Read-Across Methodology in Toxicological Risk 
Assessment. In Regulatory Toxicology; Reichl, F. X., Schwenk, M., Eds.; Springer: 
Berlin, Heidelberg, 2021. https://doi.org/10.1007/978-3-642-36206-4_132-1. 

• Special Issue: Read-Across to Fill Toxicological Data Gaps. Comput. Toxicol. 2023, 
August. 

Physiologically Based Pharmacokinetic (PBPK) Modeling 
• Fisher, J. W.; Gearhart, J. M.; Lin, Z., Eds. Physiologically‑Based Pharmacokinetic 

(PBPK) Modeling: Methods and Applications in Toxicology and Risk Assessment; 
Academic Press: London, 2020. 

• Used as a webinar case study: Hissink, E.M.; Bogaards, J.J.P.; Freidig, A.P.; 
Commandeur, J.N.M; Vermeulen, N.P.E.;  van Bladeren, P.J. The use of in vitro 
metabolic parameters and physiologically based pharmacokinetic (PBPK) modeling 
to explore the risk assessment of trichloroethylene. Environmental Toxicology and 
Pharmacology, 2002, 11, 259-271. doi: 10.1016/S1382-6689(02)00019-4. 

• Jones, H.; Rowland‑Yeo, K. Basic Concepts in Physiologically Based 
Pharmacokinetic Modeling in Drug Discovery and Development. CPT 
Pharmacometrics Syst. Pharmacol. 2013, 2, 63. 
https://doi.org/10.1038/psp.2013.41. 

• Kuepfer, L.; Niederalt, C.; Wendl, T.; Schlender, J. F.; Willmann, S.; Lippert, J.; Block, 
M.; Eissing, T.; Teutonico, D. Applied Concepts in PBPK Modeling: How to Build a 
PBPK/PD Model. CPT Pharmacometrics Syst. Pharmacol. 2016, 5 (10), 516–531. 
https://doi.org/10.1002/psp4.12134. 

• Peters, S. A. Physiologically Based Pharmacokinetic (PBPK) Modeling and 
Simulations: Principles, Methods, and Applications in the Pharmaceutical Industry, 
2nd ed.; Wiley: Hoboken, NJ, 2022. 
 

https://doi.org/10.1007/978-3-642-36206-4_132-1
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In Vitro to In Vivo Extrapolation (IVIVE) 
• Used as a webinar case study: Chang, X.; Palmer, J.; Lumen, A.; Lee, U.J.; Ceger, P.; 

Mansouri, K.; Sprankle, C.; Donley, E.; Bell, S.; Knudsen, T.B.; Wambaugh, J.; Cook, 
B.; Allen, D.; Kleinstreuer, N. Quantitative in vitro to in vivo extrapolation for 
developmental toxicity potency of valproic acid analogues. Birth Defects Res. 
2022,114(16),1037-1055.  doi: 10.1002/bdr2.2019. 

• OECD. Principles of Quantitative In Vitro to In Vivo Extrapolation (QIVIVE) – As 
Example Applied to the DNT IVB; OECD Series on Testing and Assessment, No. 411; 
OECD Publishing: Paris, 2025. 

• Quignot, N.; Hamon, J.; Bois, F. Extrapolating In Vitro Results to Predict Human 
Toxicity. In In Vitro Toxicology Systems; Bal‑Price, A., Jennings, P., Eds.; Methods in 
Pharmacology and Toxicology; Springer: New York, 2014; pp 531–550. 

Quantitative Adverse Outcome Pathways (qAOPs) 
• Used as a webinar case study: Foran CM, Rycroft T, Keisler J, Perkins EJ, Linkov I, 

Garcia-Reyero N. A modular approach for assembly of quantitative adverse 
outcome pathways. ALTEX. 2019, 36(3):353-362. doi: 10.14573/altex.1810181. 
Epub 2019 Jan 20. PMID: 30662994. 

• Hassan I, El-Masri H, Kosian PA, Ford J, Degitz SJ, Gilbert ME. Neurodevelopment 
and Thyroid Hormone Synthesis Inhibition in the Rat: Quantitative Understanding 
Within the Adverse Outcome Pathway Framework. Toxicol Sci. 2017 Nov 
1;160(1):57-73. doi: 10.1093/toxsci/kfx163. PMID: 28973696; PMCID: 
PMC10623382. 

• Spinu, N.; Cronin, M. T. D.; Enoch, S. J.; Madden, J. C.; Worth, A. P. Quantitative 
Adverse Outcome Pathway (qAOP) Models for Toxicity Prediction. Arch. Toxicol. 
2020, 94 (5), 1497–1510. https://doi.org/10.1007/s00204-020-02774-7. 

Molecular Modeling 
• Used as a webinar case study: Kim, et al. Mechanism‑Based Toxicity Screening of 

Organophosphate Flame Retardants Using Tox21 Assays and Molecular Docking 
Analysis. Chemosphere 2024, 368, 143772. 
https://doi.org/10.1016/j.chemosphere.2024.143772. 

• Leach, A. R. Molecular Modelling: Principles and Applications, 2nd ed.; 
Pearson/Prentice Hall: Harlow, 2009. 

• Schlick, T. Molecular Modeling and Simulation: An Interdisciplinary Guide; 
Interdisciplinary Applied Mathematics; Springer: New York, 2006. 
 

AI / Machine Learning / Deep Learning 
• Used as a webinar case study: Bundy, J. L.; Rogers, J. D.; Shah, I.; Judson, R. J.; 

Everett, L. J.; Harrill, A. J. A Machine Learning Approach to Molecular Initiating Event 

https://doi.org/10.1007/s00204-020-02774-7
https://doi.org/10.1016/j.chemosphere.2024.143772
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Prediction Using High‑Throughput Transcriptomic Chemical Screening Data. J. 
Chem. Inf. Model. 2025, DOI: 10.1021/acs.jcim.5c00699. 

• Guo, W.; Liu, J.; Dong, F.; Song, M.; Li, Z.; Khan, M. K. H.; Patterson, T. A.; Hong, H. 
Review of Machine Learning and Deep Learning Models for Toxicity Prediction. Exp. 
Biol. Med. 2023, 248 (21), 1952–1973. 

• Lin, Z.; Chou, W.‑C. Machine Learning and Artificial Intelligence in Toxicological 
Sciences. Toxicol. Sci. 2022, 189 (1), 7–19. 

•  Special Issue: AI Meets Toxicology. Chem. Res. Toxicol. 2023, 36 (8). 
 

Software and Databases 

NAMs 
• Comprehensive database of available NAMs for hazard characterization: 

https://nams.network/ 

AOPs 
• Adverse Outcome Pathway Database (AOP‑DB): 

https://catalog.data.gov/dataset/adverse-outcome-pathway-database-aop-db-
version-2 

• AOP‑Wiki: https://aopwiki.org/ 

Chemical and Bioactivity Data 
• CompTox Chemicals Dashboard: https://comptox.epa.gov/dashboard/ 
• Integrated Chemical Environment (ICE): https://ice.ntp.niehs.nih.gov/  

QSARs 
• Dragon version 7.0.4: https://chm.kode-solutions.net 
• Knime: https://www.knime.com/ 
• Indigo toolkit: https://lifescience.opensource.epam.com/indigo/ 
• istKNN Application version 0.9.3: https://chm.kode-solutions.net/ 
• R Caret Package: http://www.jstatsoft. org/article/view/v028i05/v28i05.pdf 
• R H2O 3.16.0.3 Package: https://www.h2o.ai/download/ 
• R v. 3.4.0: https://www.R-project.org 
• SARpy: https:// www.vegahub.eu/portfolio-item/sarpy/ 

Read-across 
• OECD QSAR Toolbox v. 3.5: https://www.oecd.org/en/data/tools/oecd-qsar-

toolbox.html 
• SQLite v.3:  https://www.sqlite.org/ 
• ToxCast/Tox21 (invitrodb_v2): https:// www.epa.gov/chemical-research/toxicity-

forecaster-toxcasttmdata 

https://catalog.data.gov/dataset/adverse-outcome-pathway-database-aop-db-version-2
https://catalog.data.gov/dataset/adverse-outcome-pathway-database-aop-db-version-2
https://comptox.epa.gov/dashboard/
https://ice.ntp.niehs.nih.gov/
https://chm.kode-solutions.net/
https://lifescience.opensource.epam.com/indigo/
https://chm.kode-solutions.net/
https://www.h2o.ai/download/
https://www.r-project.org/
http://www.vegahub.eu/portfolio-item/sarpy/
https://www.oecd.org/en/data/tools/oecd-qsar-toolbox.html
https://www.oecd.org/en/data/tools/oecd-qsar-toolbox.html
https://www.sqlite.org/
http://www.epa.gov/chemical-research/toxicity-forecaster-toxcasttmdata
http://www.epa.gov/chemical-research/toxicity-forecaster-toxcasttmdata
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PBPK Modeling Tools 
• ICE PBPK Tool: https://ice.ntp.niehs.nih.gov/Tools?tool=pbpk 

IVIVE Tools 
• ICE IVIVE Tool: https://ice.ntp.niehs.nih.gov/Tools?tool=ivive 

Molecular Modeling Resources 
• AutoDock Vina: https://github.com/ccsb-scripps/AutoDock-Vina 
• RCSB Protein Data Bank: https://www.rcsb.org/ 

 

Regulatory Acceptance and Guidelines 

General 
• EU Tracking System for Alternative methods towards Regulatory acceptance (TSAR): 

https://tsar.jrc.ec.europa.eu/document-type/oecd-guidance-document 
• List of alternative methods accepted by US agencies, compiled by the NTP 

Interagency Center for the Evaluation of Alternative Toxicological Methods 
(NICEATM): https://ntp.niehs.nih.gov/whatwestudy/niceatm/accept-methods 

• Test methods for regulatory use, compiled by PETA Science Consortium 
International: https://www.thepsci.eu/test-methods/ 

QSAR 
• OECD (2024), (Q)SAR Assessment Framework: Guidance for the regulatory 

assessment of (Quantitative) Structure Activity Relationship models and 
predictions, Second Edition, OECD Series on Testing and Assessment, No. 405, 
OECD Publishing, Paris, https://doi.org/10.1787/bbdac345-en. 

• OECD (2014), The Guidance Document for Using the OECD (Q)SAR Application 
Toolbox to Develop Chemical Categories According to the OECD Guidance on 
Grouping Chemicals, OECD Series on Testing and Assessment, No. 102, OECD 
Publishing, Paris, https://doi.org/10.1787/9789264221482-en. 

• OECD (2014), Guidance Document on the Validation of (Quantitative) Structure-
Activity Relationship [(Q)SAR] Models, OECD Series on Testing and Assessment, No. 
69, OECD Publishing, Paris, https://doi.org/10.1787/9789264085442-en. 

Read Across  
• EFSA Scientific Committee; Bennekou, S. H.; Allende, A.; et al. Guidance on the Use 

of Read-Across for Chemical Safety Assessment in Food and Feed. EFSA J. 2025, 
23, e9586. https://doi.org/10.2903/j.efsa.2025.9586. 

https://www.rcsb.org/
https://tsar.jrc.ec.europa.eu/document-type/oecd-guidance-document
https://ntp.niehs.nih.gov/whatwestudy/niceatm/accept-methods
https://www.thepsci.eu/test-methods/
https://doi.org/10.1787/9789264085442-en
https://doi.org/10.2903/j.efsa.2025.9586
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• OECD (2017), Guidance on Grouping of Chemicals, Second Edition, OECD Series on 
Testing and Assessment, No. 194, OECD Publishing, 
Paris, https://doi.org/10.1787/9789264274679-en. 

PBPK 

• OECD (2021), Guidance Document on the Characterisation, Validation and 
Reporting of Physiologically Based Kinetic (PBK) Models for Regulatory Purposes, 
OECD Series on Testing and Assessment, No. 331, OECD Publishing, Paris, 
https://doi.org/10.1787/d0de241f-en. 

 IVIVE 
• OECD (2025), Guidance Document on Good In Vitro Method Practices (GIVIMP), 

Second Edition, OECD Series on Testing and Assessment, No. 421, OECD 
Publishing, Paris, https://doi.org/10.1787/5ba6777b-en. 

• OECD (2014), The Guidance Document for Using the OECD (Q)SAR Application 
Toolbox to Develop Chemical Categories According to the OECD Guidance on 
Grouping Chemicals, OECD Series on Testing and Assessment, No. 102, OECD 
Publishing, Paris, https://doi.org/10.1787/9789264221482-en. 

 

https://doi.org/10.1787/9789264274679-en
https://doi.org/10.1787/d0de241f-en
https://doi.org/10.1787/5ba6777b-en

