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 NICEATM and ICCVAM 

• National Toxicology Program Interagency Center for the Evaluation of Alternative Toxicological 
Methods (NICEATM), supporting the Interagency Coordinating Committee for the Validation of 
Alternative Methods (ICCVAM) 

• ICCVAM Authorization Act of 2000: To establish, wherever feasible, guidelines, 
recommendations, and regulations that promote the regulatory acceptance of new and revised 
toxicological tests that protect human and animal health and the environment while reducing, 
refining, or replacing (3Rs) animal tests and ensuring human safety and product effectiveness. 

7  Regulatory Agencies 
Consumer  Product Safety  Commission 
Department  of Agriculture 
Department  of  the Interior 
Department  of Transportation 
Environmental  Protection Agency 
Food and Drug  Administration  
Occupational  Safety  and Health Administration 

10 Research Agencies 
Agency  for  Toxic  Substances  and  Disease R egistry  
National  Institute for  Occupational Safety  and  Health 
National  Cancer  Institute 
National  Institute of  Environmental  Health  Sciences 
National  Library  of  Medicine 
National  Institutes of  Health 
Department  of  Defense 
Department  of  Energy 
National  Institute of  Standards  and Technology 
Veterans  Affairs Office of  Research and Development *Other participants include: NCATS, Tox21 Representatives 

More information:  https://ntp.niehs.nih.gov/go/iccvam 

https://ntp.niehs.nih.gov/go/iccvam
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• Integrated Chemical Environment 
• OPERA (QSAR/QSPR) 
• Computational Chemistry 
• Quantitative IVIVE 
• Reference data curation 
• Variability of in vivo data 
• Acute Systemic Toxicity 
• Dermal absorption 
• Eye and skin irritation 
• Skin sensitization 
• Ecotoxicology 
• Carcinogenesis 
• Cardiovascular Toxicity 
• Developmental Toxicity 
• DNT Testing Battery 
• Zebrafish models 
• Animal-free affinity reagents 
• Microphysiological Systems 
• Evolving Process of Validation 

• Summarizes US agency activities to promote 
alternatives or reduce animal use 

• 2018-2019 report published in July 2020, 
available online at: 
https://ntp.niehs.nih.gov/go/2019iccvamreport 

Report for 2020-2021 will be out soon! 

  

 
 

  

Subscribe to NICEATMNewsemail list 
https://ntp.niehs.nih.gov/go/niceatm 

https://ntp.niehs.nih.gov/go/niceatm
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MPSCoRe: Microphysiological Systems for COVID-19 Research 

Emulate, Inc. | May 2020 Joint working group to support global COVID-19 tissue 
chip research activities 

Partnership with NC3Rs, DoD, NIAID, NCATS, others. 

https://ntp.niehs.nih.gov/go/mps 

Kleinstreuer & Holmes (2021) Drug Discovery Today 

Test novel therapeutics in 
tissue chip & MPS models 

and compare with 
pre/clinical data 

https://mps.csb.pitt.edu
https://ntp.niehs.nih.gov/go/mps
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SEAZIT: Systematic Evaluation of the Application of Zebrafish in Toxicology 

SEAZIT Activity: 
• Interlaboratory study to compare the influence 

of exposure conditions on study outcome 
– Chorion on/off and static versus repeat exposure 
– Dose-range finder is complete 
– Definitive study in-progress 

• Completed Manuscript: 
– Implementation of Zebrafish Ontologies for

Toxicology Screening published: Frontiers in 
Toxicology, March 2022, https://doi.org/10.3389/ftox.2022.817999 

• Manuscripts in preparation: 
– Systematic Evaluation of the Application of Zebrafish in Toxicology

(SEAZIT): Inter-Laboratory Study Design 
– Systematic Evaluation of the Application of Zebrafish in Toxicology 

(SEAZIT) Database in National Toxicology Program (NTP) 

https://doi.org/10.3389/ftox.2022.817999


SOT 14-°~~o~ 
acade m 1ic. oup .cornl tox sc: i 

IDXIOOLOGICALSCIENCES, 2019, 1- 16 

dai: UHO!l:3 /toECi,&:fzn!l 
hlv.m"" = J<u.'blr.rtian ll'.bt<!: ~er!,. ~ 1 

,.,,ucJ, l'Jticle 

Development of an In Vitro Human Thyroid Microtissue 
Model for Chemical Screening 
Chad Deisenroth , ·1 Va]e:rie Y. Soldatow,t Jermaine .Ford,* Wendy Stewart,. 
Cassa.nd.ra Brinkman * .Edward L .ILeCluyse · Denise .K. MacMinan,.* and 
.Russell S. Thomas e * 

 
   

   

    

   
 

 
  

Establishing an In Vitro Human Thyroid Microtissue Model for Chemical Screening 

Objective: Form Validation Management Team to help support interlaboratory study for the transferability and 
reproducibility of a thyroid microtissue model developed by EPA CCTE (Deisentroth et al. 2019) including the overall 
study design, analytical approaches, and data interpretation to the optimize the human thyroid microtissue model 
system. 

1. Develop a minimum characterization strategy and acceptance criteria for qualifying suitable lots of primary 
human cells. 

2. Determine optimal culture conditions, medium formulation, time points, endpoints, and analytical methods for 
developing a final chemical testing protocol. 

3. Establish a suitable reference compound set representing diverse mechanisms-of-action and their optimal 
dosing ranges, exposure frequency, duration and endpoint analysis for the assay. 



r

syn~nta ~ CORTEVA. 
\\ ~ agriscience 

Cl• BASF 
We create chemistry 

Private-Public Partnerships: Prospective Testing 
 Agchems and Eye Irritation 

N=16

BCOP ICE EpiOcular 

EpiO 
cula 

NRR PorCORA 

ECOLAB® 

~ ohnson 

e;. COLGATE-PALMOLIVE 

9 
r In Vitro Sc iences 

Native human skin 

MatTek Corp. EpiDerm™ (EPl-200) 

 

    Agchems, AMCPs and Skin Irritation 

N=65 

7 

fMC 

lnsll1111C!b lnVilff)SdMces 
CiToxlABf 

IIVS
Institute fo

 



I Test Cherrical 

~ I Concordanl? I 
NO 

I THIC'-""' I 
~ - PMltlve MIT :51(} 

~ - -- -••-,.- M-IT•,,•o ... 

PMtlve 

Negative 

Po1ency 
Cl1sslne1tlon 

Notc11uined 

Score 

3 

2 

1 

0 

DPRA Mean 
DPRA 

QSAR 
h-CLAT Cy stein• and 

Cy stein• 
Toolbox 

MIT(µg/ml} Lysine Depletion 
Depletion ('lo ) 

Hazard 
(%} Prediction 

£10 >42.4 7 >98.24 

>10, S150 >22.62 , <42.47 >23.09, <98.24 

>150, 
'6.38, <22.62 >13.89, <23.09 Posit ive S5000 

Negative <6.38 <13.89 Negative 

    
   

 
 

  
  

  

Application of Defined Approaches for Skin 
Sensitization to Agrochemical Products 

• Tested 27 agrochemical formulations in the 
DPRA, the KeratinoSens™ assay, and the h-CLAT 

• Data used as inputs to evaluate three DAs for 
hazard classification of skin sensitization potential 
and two DAs for potency categorization 
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Mixtures-Inclusive Ocular QSAR Models 

• Set of in silico models to predict EPA and GHS 
hazard classifications for chemicals and mixtures 

• Accuracies in the range of 72 – 94% depending 
on approach and purity threshold. 

Sedykh et al. Chem  Res  Tox 2022 

Addressing Mixtures Computationally 

Strickland et al. Front Toxicol 2022 
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STopTox: In Silico 6-Pack Alternative 

Borba et al. EHP 2022 
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BeeTox AI Web App 

Moreira-Filho et al. AI in Life Sciences, 2021 http://beetoxai.labmol.com.br/ 

http://beetoxai.labmol.com.br/
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• 35 Groups: academia, industry, govt 

• Curate reference data to train & test models: 
>10k chemicals 

• Use molecular structure and chemical 
properties to predict toxicity 

• Combine best models together into 
“ensemble” approaches 

• Create open access AI/ML modeling suite 

https://github.com/NIEHS/OPERA 

Mansouri et al. J Cheminform (2018); Kleinstreuer et al. Comp Tox (2018); Mansouri et al. Env Health Persp (2020, 2022); Chushak et al. 2021 

https://github.com/NIEHS/OPERA
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Characterizing Variability and Applying to NAM Evaluation 

Analyzing sources 
of variability in

acute oral toxicity
data & quantifying 
95% confidence 

interval 

Collaborative Acute Toxicity Modeling Suite 
(CATMoS) Performance 

CATMoS QSAR predictions perform just
as well as replicate in vivo data at 

predicting oral acute toxicity outcome 

Karmaus et al. Toxicol Sci. 2022; Mansouri et al. EHP 2021 



  OPERA-TB: An OECD QSAR Toolbox Plug-in 
Available soon 
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News & Events 

ICE v3.6 Release 

ICE updates include: 

New tools and expanded capabilities: 
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  Integrated Chemical Environment 

ICEv3.6 https://ice.ntp.niehs.nih.gov/ 
• Democratizing access to data 

– Organized by  toxicity  endpoints  and 
mechanisms 

– Standardized terminology,  units,  and 
formatting 

• Curated information 
– Reference chemical  lists  with classifications  

and bioactivity 
– In vitro assays  annotated with defined 

terminology 

• Computational models 
– Internal  and external  exposure predictions 
– Chemical  characterization,  and toxicity  

predictions 

Bell et al. 2017 EHP; Bell et al. 2020 Tox In Vitro; Abedini et al. 2021 Comp Tox 

https://ice.ntp.niehs.nih.gov
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 Data in ICE 

Toxicity endpoint Assays # of chemicals 

Chemical Parameters   Physchem, ADME, and toxicity endpoints ~10000 

 Acute Toxicity    In vivo acute oral, dermal, and inhalation toxicity ~10000 

Cancer   In vivo and in vitro Cancer, and Weight of Evidence 3042 

DART In vivo and in vitro DART 607 

Skin Sensitization  In vivo and in vitro skin sensitization  2181 

Skin Irritation  In vivo and in vitro skin irritation/corrosion 1664 

Eye Irritation In vivo and in vitro eye irritation/corrosion 796 

Endocrine        In vivo and low throughput in vitro data on AR and 
  ER agonist and antagonist activity 281 

cHTS   Curated ToxCast and Tox21 assays 9213 
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    In Silico Models/Integrated Approaches 

Endpoint Model  # of chemicals* 

Physicochemical Properties OPEn (q)saR App (OPERA) 
    Mansouri et al. J Cheminform 2018 800,000+ 

Acute Oral Toxicity     Collaborative Acute Toxicity Modeling Suite (CATMoS) - Rat  
      acute oral toxicity. Mansouri et al. EHP 2021 800,000+ 

 Estrogen Receptor pathway Model.  
  Judson et al. Tox Sci 2015 1812 

Endocrine 

  Androgen Receptor Pathway Model. 
   Kleinstreuer et al. Chem Res Tox 2017 

   Collaborative Estrogen Receptor Activity Prediction Project  
     (CERAPP). Mansouri et al. EHP 2016 

1855 

800,000+ 

    Collaborative Modeling Project for Androgen Receptor 
  Activity (COMAPRA). Mansouri et al. EHP 2020 800,000+ 
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ICE Tools 

Expand 
inventory: 
Identify 
similar 

chemicals 

Perform a 
search 

Review 
in vitro 

data details 

Generate 
chemical 

concentration 
predictions 

Predict 
equivalent 

administered 
dose from 
in vitro data 

Characterize 
chemical 
inventory 

Chemical Quest 

Training available online 
and via https://ice.ntp.niehs.nih.gov/ 

https://pcrm.widencollective.com/portals/ieooh0ol/ICE
https://ice.ntp.niehs.nih.gov/
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Applications of IVIVE 
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Machine Automating Study Data Curation 

Age Weight Mean Arterial Pressure 
Experimental Group N (days) (g) … 
Saline control 15 55 + 4 236 + 4 … 
0.1 mg 5 TiO2 5 50 + 1 275 + 9 … 
… 

Identification Extraction Annotation 
Table location detection 

Postprocessing 

Caption: Table 1. Profiles of ex perimental … 

Experimental group N Age (days) … 

Saline control 15 55 +- 4 … 

0.1 mg TiO2 5 50 +- 1 … 

0.1 mg ROFA 4 52 +- 1 

… 3 … 
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(DeepPDF) 

Table structure prediction 

► 

\ ---:.::.;, ..... 
• ·a-•-- .. ••-•~-------

UM LS;C0000768;CU !;Congenital Abnormaldyl 
UMLS;C0015392;CUI ; el 
UMLS;C0000846;CU I; 

UMLS;C0015392;CUI ; el 
UMLS;C4086369;CUl ;Gross Pathology Result ! 
UM LS,C0392756;CU l;Reducedl 
UMLS;C0456389;CUI ; 1Z 

UM LS,C0000768;CU !;Congenita l Abnormaldyl 
UMLS,C0015392;CUI ; el 
UMLS;C0023317;CUl ;Lens , Crystall ine! 
UMLS;C0700321 ;CUI ; mal 

3 .1032.5211 
VIscera qEye lSmall 

3 .11 61 .5211 
Viscera qLensl 
Small 

FetuseslFetal 
abnormalities I 
Extemalleye 

..... Cross-v.elked 

....... .A.pplyxloy 

■ ■ •► ! re:~cti0n~':i'rd m11tche.s {eX11d matches 

- Controledvocabularies 

- Primarysouri::eextradions 

- User-d elnedlook-up lists 

Subset of UM LS codes used 

 

 

 

  

   
   

 

  

- -
- -

Notes: N, number of rats. Values are mean … 

OLPR, ODS, ORNL Text extraction 

Foster et al. 2022 under review 

• Important for identifying high-quality studies in the published literature 
• Applications in systematic review of chemical effects 
• Establishing reference datasets for validating new methods 

   



Essential  Elements of a NAMs Scientific Confidence Framework 

Fitness for Purpose 

Human 
Biological 
Relevance 

Technical 
Characterization 

Independent Review 

Data Integrity 
and Transparency 

   van der Zalm et al. 2022 under review 



Understanding  Fitness  for Purpose 

Which regulatory 
statutes are data from 
the NAM intended to 

comply with? 

U.S. TSCA 

EU REACH 

Other 

Is the information provided 
sufficient to address 

the regulatory endpoints 
of interest? 

Describe the relationship 
between the information 

measured by the NAM and 
the regulatory endpoints 

being addressed. 

Is the technical performance, 
including the level of 

uncertainty, acceptable? 

Fitness 
for 

Purpose 

How will the NAM 
be used? 

As a stand-alone assay 

As part of a defined 
approach 

As part of an integrated 
approach to testing and 
assessment or weight of 
evidence assessment 

What is the context in 
which the NAM is 

intended to be used? 

Preregulatory screening 
and prioritization 

Chemical grouping 

Hazard identification 

Quantitative risk assessment 

   van der Zalm et al. 2022 under review 



   

 

 

  
 

  

Lessons (Continuously) Learned & Being Applied 

• Roadmap 101: Engagement with regulatory stakeholders 

• Fit for purpose, performance-based evaluations 

• Opportunity for tailored assessments, where data 
requirements are driven by use cases 

• Communication is key 

• There are multiple NAMs that are ready for use now! 
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