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Background Information:

1. Does this research need address a gap(s) in a current or planned standard? (ex.: Field identification system
for on scene opioid detection and confirmation)

Broken glass is a common evidence type submitted for forensic analysis. There is a strong scientific foundation
for the methods of analysis and interpretation of glass in forensic science. However, this foundation is based
primarily on studies using flat (also known as float) glass, typically from architectural or automotive sources.
While float glass is a critical source of physical evidence, other sources of glass, such as container glass, personal
electronic device (PED) glass, or glass with coatings have yet to be studied in as much depth as the conventional
float glass. Furthermore, these non-float sources introduce additional variables that the established methods for
examining float glass do not necessarily account for (e.g., possible heterogeneity, differences in thickness
depending on location sampled, unknown elemental compositions, rapidly changing formulations). The lack of
studies focused on non-float glass limit potential examination and interpretation of these sources in forensic
laboratories, and additional research on these materials could result in the development of new standards for
interpretation of glass evidence.

2. Are you aware of any ongoing research that may address this research need that has not yet been published
(e.g., research presented in conference proceedings, studies that you or a colleague have participated in but
have yet to be published)?

‘ Members of the glass task group are currently working on addressing this research need. ‘

3. Key bibliographic references relating to this research need: (ex.: Toll, L., Standifer, K. M., Massotte, D., eds.
(2019). Current Topics in Opioid Research. Lausanne: Frontiers Media SA. doi: 10.3389/978-2-88963-180-3)

Almirall, J. and Trejos, T. (2023) ‘Interpol review of paint, tape, and Glass evidence 2019-2022’, Forensic Science
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Science International: Synergy, 2, pp. 404-415. doi:10.1016/j.fsisyn.2020.01.010.

Anderson, D.L. (2003) ‘Multielement analysis of housewares and other food-related items by a 241AM
radioisotope X-ray fluorescence transportable spectrometer and handheld analyzers’, Journal of AOAC
INTERNATIONAL, 86(3), pp. 583-597. d0i:10.1093 /jaoac/86.3.583.
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Costa, C.L.S. and Nascentes, C.C. (2024) ‘Forensic discrimination of authentic and counterfeit smartphones using
ATR-FTIR spectroscopy combined with chemometric analysis’, Microchemical Journal, 199, p. 110194.
d0i:10.1016/j.microc.2024.110194.

Costa, C.L.S., Prais, C.T. and Nascentes, C.C. (2022) ‘A simple method for glass analysis using total reflection X-ray
fluorescence spectrometry’, Talanta, 243, p. 123354. doi:10.1016/j.talanta.2022.123354.
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[CP-MS: Elemental Profiling and Evaluation of Homogeneity in Soda-Lime Container Glass, FIU National Forensic
Science Technology Center.
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Insana, J. & Buzzini, P. (2017). The Differences Between Refractive Index Measurements of the External Surface
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Inductively Coupled Plasma-Atomic Emission Spectrometry and Pattern Recognition, Journal of Forensic
Sciences, 33, 1, 49-67.
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Sciences, 35, 3, 554-559.

May, C.D. & Watling, R.]. (2009). A comparison of the use of refractive index (RI) and laser ablation inductively
coupled plasma mass spectrometry (LAICPMS) for the provenance establishment of glass bottles, Forensic Sci
Med Pathology, 5, 66-76.
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accessories using p-xrf for forensic investigations’, Forensic Science International, 343, p. 111550.
doi:10.1016/j.forsciint.2022.111550.

Panadda, R., Ratchapak, C. and Nathinee, P. (2018) ‘Density determination of irregular shaped and small glass
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Conference Series, 1144, p. 012033. doi:10.1088/1742-6596/1144/1/012033.
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Classification, Journal of Forensic Sciences, 31, 4, 1314-1329.

Seyfang, K.E. et al. (2015) ‘Glass fragments from portable electronic devices: Implications for Forensic
Examinations’, Forensic Science International, 257, pp. 442-452. doi:10.1016/j.forsciint.2015.10.023.

Suzuki, Y., Sugita, R., Suzuki, S. & Marumo, Y. (2000). Forensic Discrimination of Bottle Glass by Refractive Index
Measurement and Analysis of Trace Elements with ICP-MS, Analytical Sciences, 16, 1195-1198.

Youngman, R.E. (2021). Borosilicate Glasses. In Encyclopedia of Glass Science, Technology, History, and Culture
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4. Review the annual operational /research needs published by the National Institute of Justice (NIJ) at
https://nij.ojp.gov/topics/articles/forensic-science-research-and-development-technology-working-group-

operational#latest? Is your research need identified by NIJ?

Yes, knowledge of the composition and variability of non-float glass sources is critical for the development of
shared forensic glass databases, which relates to the NIJ research need “Construction of new and updating of
existing databases with properties of manufactured materials.”
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https://doi-org.wvu.idm.oclc.org/10.1002/9781118801017.ch7.6
https://doi-org.wvu.idm.oclc.org/10.1002/9781118801017.ch7.6
https://gcc01.safelinks.protection.outlook.com/?url=https%3A%2F%2Fnij.ojp.gov%2Ftopics%2Farticles%2Fforensic-science-research-and-development-technology-working-group-operational%23latest&data=02%7C01%7Ckaren.reczek%40nist.gov%7Ca27314ea4f2146e093ca08d79e7d5c5e%7C2ab5d82fd8fa4797a93e054655c61dec%7C1%7C1%7C637152133565188576&sdata=%2FZf29FUB5PDji2qfPMDtWwXxQ%2B%2FTvAU0GmhJfY7Bc0g%3D&reserved=0
https://gcc01.safelinks.protection.outlook.com/?url=https%3A%2F%2Fnij.ojp.gov%2Ftopics%2Farticles%2Fforensic-science-research-and-development-technology-working-group-operational%23latest&data=02%7C01%7Ckaren.reczek%40nist.gov%7Ca27314ea4f2146e093ca08d79e7d5c5e%7C2ab5d82fd8fa4797a93e054655c61dec%7C1%7C1%7C637152133565188576&sdata=%2FZf29FUB5PDji2qfPMDtWwXxQ%2B%2FTvAU0GmhJfY7Bc0g%3D&reserved=0

5. In what ways would the research results improve current laboratory capabilities?

Identifying the composition and variability of modern formulations of non-float glass sources can lead to
improved measurement precision and improved laboratory practices, both of which can provide support to the
practitioner when defending their results in court.

6. In what ways would the research results improve understanding of the scientific basis for the

subcommittee(s)?

potential future glass standards.

At the subcommittee level, this research would provide useful information for the development of current and

7. In what ways would the research results improve services to the criminal justice system?

court.

Developing a more widespread understanding of the sources of variation and composition for the forensic
analysis of non-float glass would allow for more support for these sources to be used as physical evidence in

8. Status assessment (I, II, III, or IV): I1

Major gap in
current
knowledge

No or limited
current research is
being conducted

Existing current
research is being
conducted

Minor gap in
current

knowledge

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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