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Research Need Summary:  
The purpose of these research needs is to build a stronger scientific foundation for forensic science standards. The information 
provided herein will help to evaluate and strengthen existing standards, and/or fill any standards related gaps.  In the space 
below, please provide a brief narrative of the need to be addressed. This should include: 

● The identity of any specific standards that would be affected/improved/evaluated 
● A discussion on gaps that exist within the standards or standards related gaps that need to be filled 
● How this work would fill those gaps 
● An overview of any current or past research efforts that may be relevant to this effort 
● A discussion regarding how this research might improve current laboratory capabilities and/or forensic services 

within the criminal justice system 
● Any relevant references 

 
When a firearm is discharged, two types of gunshot residues (GSR) are generated: inorganic (IGSR) and 
organic (OGSR). Current approaches to determine if GSR is present on an individual or surface focus on 
the inorganic residues arising from the primer (pGSR).  Factors such as the availability of lead-free 
primer mixtures, the need to differentiate GSR particles from other environmental sources, and the 
need to increase the overall efficiency and accuracy of GSR analysis have contributed to the increasing 
interest in OGSR analysis. 
 
Several research studies have laid the scientific foundations for OGSR and have demonstrated its value 
in complementing pGSR analysis. More studies that build the knowledge base on the practical aspects 
of OGSR analysis are needed.  
The following research areas have been identified as crucial to transitioning OGSR from research to 
implementation in laboratories: 

- Stability of OGSR on collection media 
- Collection and detection of OGSR from substrates other than hands/skin. For example: hair, 

clothing, wet surfaces, and others. 
- Persistence and secondary transfer characteristics of OGSR related compounds 
- Population studies and secondary transfer characteristics of OGSR related compounds 
- Additional OGSR targets (example: nitroglycerin and nitrocellulose degradation products and 

others) 
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- Alternative techniques that provide similar or improved sensitivity compared to GC-MS and LC-
MS techniques  

- Compatibility of collection media and sample preparation with existing forensic laboratory 
instrumentation 

- Novel approaches for screening for GSR and improving efficiency of laboratory analysis 
- Evaluation of workflow performance rates for pGSR and OGSR via interlaboratory studies 
- Evaluation of interpretation frameworks for combined pGSR and OGSR analysis 
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This research need has been identified by one or more subcommittees of OSAC and is being provided as an 
informational resource to the community. 
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