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Using Categories to Assess HPV 
Endpoints

• Who?• Who?
• What?
• When?When?
• Where?
• Why?
• How?
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Who?Who?

• Who has guidelines for forming categories?• Who has guidelines for forming categories?
– US EPA
– OECD

• Who else applies the principles?
– other regulatory authorities

industry– industry
– academia
– independent review and oversight organizations
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What is a Category?What is a Category?

• A group of chemicals• A group of chemicals 

• Likely similarities in physicochemical andLikely  similarities in physicochemical and 
toxicological properties 

• A regular pattern as a result of structural similarity
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When is it a Category?When is it a Category?

• Predictable patterns in any or all of the following• Predictable patterns in any or all of the following 
parameters: 
– physicochemical properties
– environmental fate and environmental effects
– human health effects

• Categories are not necessarily similar in all of their 
properties
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Where to Look for Patterns?Where to Look for Patterns?

• Structural similarities such as carbon chain length or common• Structural similarities such as carbon chain length or common 
functional groups
– series of alcohols, aldehydes, acids or their corresponding salts

• example: C7 C9 aliphatic aldehydes and carboxylic acids• example: C7-C9 aliphatic aldehydes and carboxylic acids 
– a list of alkenes or petroleum streams

• Metabolic equivalence 
a common metabolite or degradate in the environment– a common metabolite or degradate in the environment

• aldehydes metabolize to carboxylic acids
• Physical properties or chemical reactivity

l bili h i l bili idi– water solubility, chemical stability, acidity
• Environmental fate 

– degradation, deposition, bioavailability
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Why Use Categories?Why Use Categories?

• Categories accomplish the goal of the Challenge• Categories accomplish the goal of the Challenge 
Program 
– to obtain screening level hazard information 
– through the strategic application of testing 

• Demonstrating predictable behavior allows:
interpolation and/or extrapolation to assess the chemicals– interpolation and/or extrapolation to assess the chemicals 

– reduction in the conduct of additional screening-level 
testing
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Steps in Category DevelopmentSteps in Category Development

• List the chemicals or substances• List the chemicals or substances
• Develop preliminary rationale – category justification

• propose the property(ies) to be the basis of the category
Li t th d i t t b i l d d i th t h• List the endpoints to be included in the category approach

• physical/chemical properties or structure - reactivity
• health - route and duration of exposure
• environment  - fate or effects

• Construct a Data Matrix
• list the endpoints on one axis and the chemicals on the other
• populate with available data

• Compare data and look for patterns 
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Constructing a Data MatrixConstructing a Data Matrix

• Construct a matrix of chemicals versus properties• Construct a matrix of chemicals versus properties
• Fill in the known values
• Use HPVIS to find similar materials that mightUse HPVIS to find similar materials that might 

contribute data to your matrix 
– search by chemical name or CAS# if you have a particular 

chemical in mindchemical in mind
• a metabolite for which HPV data are already available

– search for name fragments
• for example – other materials or categories with similar 

functional  groups – acids, amines, esters, etc.
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How HPVIS Can HelpHow HPVIS Can Help

• Provides examples and data• Provides examples and data 
– View existing categories and their justification

• examples of  viable approaches to identify patterns
– View the data matrices for existing categories 

• examples of  successful testing strategies
– View selected results for individual endpointsView selected results for individual endpoints

• help fill data gaps or select test methods
– View selected results for individual materials

se e isting data hene er possible• use existing data whenever possible 
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Options for Exploring HPVISOptions for Exploring HPVIS

December 2006 Characterizing Chemicals in Commerce 11



Several Ways to Search –
Standard Query for a Chemical
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Standard Query ResultsStandard Query Results
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Standard Query for a CategoryStandard Query for a Category
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Category Detail Query ResultsCategory Detail Query Results
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Chemicals in CategoryChemicals in Category
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Search for Aldehyde CategoriesSearch for Aldehyde Categories
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Output – Members of the CategoryOutput – Members of the Category
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Find Phys/Chem Properties Using a CAS NumberFind Phys/Chem Properties Using a CAS Number
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Phys/Chem Results for Heptanoic AcidPhys/Chem Results for Heptanoic Acid
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Select A Category Matrix ReportSelect A Category Matrix Report
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Category Matrix SearchCategory Matrix Search
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Phys/Chem Endpoint MatrixPhys/Chem Endpoint Matrix
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Env Fate Endpoint MatrixEnv Fate Endpoint Matrix
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Ecotoxicity Endpoint MatrixEcotoxicity Endpoint Matrix
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Health Effects Endpoint MatrixHealth Effects Endpoint Matrix
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Summary Info from HPVISSummary Info from HPVIS
• (111-14-8) Heptanoic acid     

– This chemical has 59 robust summaries.
• (111-71-7) Heptanal               

– This chemical has 63 robust summaries.
• (124-07-2) Octanoic acid       

– This chemical has 4 robust summaries.
• (124-13-0) Octanal                 

Thi h i l h 44 b i– This chemical has 44 robust summaries.
• (112-05-0) Nonanoic acid      

– This chemical has 1 robust summaries.
(124 19 6) N l• (124-19-6) Nonanal                
– This chemical has 66 robust summaries.

• (112-31-2) Decanal                
This chemical has 1 robust summaries
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Acute Oral Genotox Repeated Dose* Repro/Dev ToxAcute Oral 
Toxicity

Genotox
in vitro

Repeated Dose Repro/Dev Tox

Heptanal LD50 > 5 
g/kg

Ames (-) 2 week dermal  study & several 
oral studies of related aldehydes

Repro screen (-) 
Estimate:. 
Dev (-)

Heptanoic acid     LD50 8.4 
g/kg

Ames (-) 2 week dermal  study, 4 week 
oral, chronic skin painting

Repro NOEL 200 
mg/kg
Dev (-)

Octanal LD50 4.6 
g/kg

Ames (-) 90 d feeding of mixture 
containing C8 - C12 aldehydes

Estimate:. 
Dev (-) Repro (-)

Octanoic acid LD50 ~ 1.41 
g/kg

Ames (-) Dev (-)

Nonanal  LD50 > 5 
/k

Ames (-) 2 week dermal  study Estimate:. 
g/kg Dev (-) Repro (-)

Nonanoic acid   Ames (-) 2 week dermal  study Dev (-)

December 2006 Characterizing Chemicals in Commerce 28



SummarySummary

• The HPVIS provides a useful tool for storing and• The HPVIS provides a useful tool for storing and 
accessing data to construct and support the use of 
categories in the HPV program 

• Well constructed categories are an efficient aid for 
screening hazard assessments of chemicalsscreening hazard assessments of chemicals 
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Supplementary slides of other screen shots if needed
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Customized ad hoc QueryCustomized ad hoc Query
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Insert the Name Fragment and Specify 
the Sort for the Output

December 2006 Characterizing Chemicals in Commerce 32



Custom Query Results ACIDCustom Query Results ACID
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Search for Members of the CategorySearch for Members of the Category
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Results for AldehydeResults for Aldehyde
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Select Parameters and Output for an 
Endpoint – Oral LD50
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Oral LD50 Values for EstersOral LD50 Values for Esters
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Can View Details of Read AcrossCan View Details of Read Across

Read across for Octanal Biodegradation
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Can Get Details of Any ResultCan Get Details of Any Result
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Details of Biodegradation for Nonanal


