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Purpose of the Report: This case study (Pages 177 thru 194) demonstrates the steps of NRC’s alternatives 

assessment framework and how high‐throughput data streams can inform the assessment of potentially safer 

substitutes early in the chemical development process. It is especially designed to illustrate how in silico and in 

vitro high‐throughput screening data, animal toxicity data, and human health outcome data can be used to 

assess potential hazards associated with a chemical substitution. 

Report Summary: This is a hypothetical study to find a substitute for a biologically active ingredient that has 

been identified to cause liver injury. The ingredient is commonly referred to by its abbreviated trade name, 

Glitazone‐T. Each of the alternatives has one or more human health or ecological hazards that are categorized 

as moderate to high. 

Key Findings: 

Human health hazard: The study examines various data streams for hazard assessment by using a broad range 

of approaches including in silico, in vitro, and in vivo data to compare the chemical and alternatives. In silico 

predictions for different properties (e.g., cytotoxicity) are determined by QSAR (quantitative structure‐activity 

relationship) models. In vitro safety hazards are evaluated using cell‐based ADME (absorption, distribution, 

metabolism, and excretion) assessments, safety assays, and ToxCast data. Mammalian toxicity is assessed 

using the GreenScreen classification system. The methods, information sources, and the data gaps are well 

documented. 

Decision‐making: The case study illustrates the effects of relative weighting on the overall ranking of 

alternatives. Depending on the entity performing the alternatives assessment, subtle differences in a 

chemical’s attributes and rankings may lead to selection (or deselection) of an alternative. The study 

documents clearly all the rationale, tools, and references. It also briefly discusses how uncertainty and data 

gaps are considered. The study demonstrates the importance of transparency in documentation of the 

decision‐making process and results. 
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