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Introduction 
 
Design  
 
Forensic Foundations International Proficiency Tests are designed to address the following points: 

• Relevance to forensic science laboratories 
• Limitation of any potential context information  
• The end-to-end forensic process 
• Knowledge of the ‘ground truth’ of samples 
• Importance of consistency between tests 
• Cost affordability for the laboratories 

 
In addition to this exercise being a test of laboratory procedures using controlled items, we also 
anticipate that it will enable participants to evaluate the quality of their analytical results against 
those from other laboratories and observe how other laboratories express their opinions or 
advise for their clients. To enable this, we requested that participants submit the following: 

• An outline of the methodology used; and 
• Their opinion in the format that they would provide to the court. 

 
Forensic Foundations International 
Proficiency Tests are designed to test 
the end-to-end forensic examination 
process. The AS 5388 and the ISO 
21043 series of Standards describe the 
forensic examination process from 
collection to reporting. This figure1 
illustrates the inter-relatedness of all 
steps in this process and was used as 
the basis of the Australian Standards’ 
development. The figure is also used 
as the basis of the development of 
Forensic Foundations International Proficiency Tests.  
 
Annually, within each discipline, there are both end-to end Proficiency Tests which commence with 
item collection and/or receipt and includes all the subsequent examination / analysis steps, 
culminating in the reporting of results, the process therefore reflects actual forensic casework. 
 
In addition, there may be Proficiency Tests which examine one or more activities within the end-to-
end process. This test is an example of the latter.  
 
Individual laboratory results remain confidential.  
 
The Final Report of this 2023-CC6 round of Proficiency Tests is publicly available via the Forensic 
Foundations International web site. Participating laboratories may use the report as outlined in 
their respective laboratory policies. Any request to review and/or appeal the evaluation of a 
laboratory’s performance should be made via the agency responsible for the distribution of the test 
or directly to Forensic Foundations International.  

 
1James Robertson, Karl Kent & Linzi Wilson-Wilde (2013) The Development of a Core Forensic Standards Framework for Australia, Forensic 
Science Policy & Management: An International Journal, 4:3-4, 59-67 
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2023-CC6 Unknown Chemicals 
 
In order to minimise contextual bias in the interpretation, the information relating to the ‘offence’ 
was minimal.   
 
This test provided a mechanism for participating laboratories to review their results and those of 
other laboratories to facilitate2,3&4 

• An evaluation and appraisal of their performance including: 
o Comparison of a facility’s performance with other facilities 
o monitoring of a facility’s long-term performance 

• Continuous improvement including: 
o staff education, training, and competence monitoring  
o evaluation of methods, including the establishment of method precision and 

accuracy  
o contribution to a facility’s overall risk management process 

• Corrective action (where required)  
• Confidence building with interested parties (e.g. customers, accreditation bodies, 

regulators, specifiers). 
 
This proficiency test was distributed to two participants, both participants submitted results during 
this round of testing.  
 
The participants were provided with samples from 2 shirts, with both a stained area and a control 
sample from each shirt. 
 
Items were sealed in arson bags and then empty tins sealed with tamper evident tape. 
 
 
Disclaimer: 
The data contained in this report and any observations made are based on the material 
provided by the participants; however, it is understood that the laboratories may hold 
additional material which supported the findings reached. 

 
  

 
2 ISO17025 (2017) General requirements for the competency of testing and calibration laboratories. 
3 NATA (2021) General Accreditation Criteria Proficiency Testing Policy 
4 ANAB ISO/IEC 17025:2017 – Forensic Science Testing and Calibration Laboratories Accreditation Requirements (2019) 
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Laboratory Responses 
 
Examination / Analysis 
 
Laboratories were asked to indicate what examination / analysis techniques were used. 
 
Laboratory 96150A used Alternative Light Source, and colour tests, and then used GC-MS on the 
stains. No further comments were made 
 
Laboratory 96150B used GC-MS. No further comments were made. 
 
Forensic Foundations International’s comments 
 
These tests are appropriate for this type of examination 
 
Analytical Results and Conclusions 
 
96150A: 
“The fabric samples were extracted with solvent and analysed by the technique of Gas 
Chromatography with Mass Spectrometric detection (GC-MS). Results of analysis were as follows: 
 
Fabric sample from the stained area on the front of the t-shirt – ACORN 

• The following substances were found: 
- Capsaicin 
- Dihydrocapsaicin 

 
Fabric sample from the back of t-shirt – ACORN (Control) 

• No substances of interest were found 
 
Fabric sample from the stained area on the sleeve of the shirt – FORD 

• The following substances were found: 
- Capsaicin 
- Dihydrocapsaicin 
 

Fabric sample from the back of shirt – FORD (Control) 
• No substances of interest were found 

 
Capsaicin and Dihydrocapsaicin are active ingredients of oleoresin capsaicin (OC) or “pepper” 
type defence sprays. 
 
No OC spray active ingredients were found in either of the control samples (Fabric sample from 
the back of t-shirt – ACORN and fabric sample from the back of shirt – FORD). 
 
The chemical profiles obtained from the stained area on the front of the t-shirt (ACORN), and the 
stained area on the sleeve of the shirt (FORD) were compared. After consideration of all extracted 
components, no substantial differences were found between the chemical profiles of the two 
stained fabric samples. 
 
On the basis of the examinations and analysis performed, I have formed the following opinions: 

• Fabric from the stained area on the front of the t-shirt (ACORN) and fabric from the stained 
area on the sleeve of the shirt (FORD) both contained residues of an oleoresin capsaicin 
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(OC) type defence spray. 
• I am unable to exclude the proposition that the residues found on both of the stained pieces 

of fabric could have come from the same OC spray.” 
 

96150B: 
 
GCMS results to determine if any RCAs present RIOT_V1: 
1. No riot control agents were detected in Item 1 - Control ACORN. 
2. Oleoresin capsicum (OC) was identified in Item 2 - Sample ACORN. 
3. No riot control agents were detected in Item 3 - Control FORD. 
4. Oleoresin capsicum (OC) was identified in Item 4 - Sample FORD. 
 
GCMS results for comparison UNKNOWNS_V1: 
 
Hexane, DCM and MeOH derivatives for FAMEs conducted on all items - separate samples taken 
for each extraction. 

. 
FAME results: 
Compounds indicated in controls excluded for each sample 
*Item 2: 2 major compounds: 9-octadecenoic acid, 9,12-octadecadienoic acid (Z,Z) other fatty 
acids: dodecanoic acid, methyl linoleate, 2-ethylhexanoic acid 
*Item 4: major compound - overloaded - 9-octadecenoic acid, 9,12- octadecadienoic acid (Z,Z) 
other fatty acids:dodecanoic acid, methyl linoleate, 2-ethyl-hexanoic acid 
Hexane extracts: compounds indicated in controls excluded 
*Item 2: FAMES + glycerin & glyceryl monostearate 
*Item 4: FAMES + glycerin & glyceryl monostearate DCM extracts: similar to hexane 
 
While the profiles of item 2 and item 4 are similar - the controls for each were taken from a 
different area & may not account for the matrix background where the samples were taken from. 
Given the majority of fatty acids could have a human origin or could be from personal care 
products, no conclusion can be made to either support or exclude a common source. 
 
Exhibit 2023-CC6 contained the following: 
• “Sample from back of T-shirt… ACORN…” Assigned CCU ref: Item 1 - Control ACORN 
• “Sample from stained area of T-shirt… ACORN…” Assigned CCU ref: Item 2 – Sample ACORN 
• “Sample from back of shirt… FORD…” Assigned CCU ref: Item 3 - Control FORD 
• “Sample from stained area of shirt… FORD…” Assigned CCU ref: Item 4 - Sample FORD 
 
All items were examined to determine if any riot control agents were present by chemical 
extraction and analysis. The results of this analysis are as follows: 
1. No riot control agents were detected in Item 1 - Control ACORN. 
2. Oleoresin capsicum (OC) was identified in Item 2 - Sample ACORN. 
3. No riot control agents were detected in Item 3 - Control FORD. 
4. Oleoresin capsicum (OC) was identified in Item 4 - Sample FORD. 
 
OC is a known riot control agent usually derived from chilli fruits. It is a potent eye, skin and throat 
irritant and is commonly used as an active ingredient in anti-personnel / defence sprays. 
 
In addition to the confirmation of the presence of oleoresin capsicum (OC), compounds used in 
personal care products, vegetable oils, detergents, soaps, and other cleaning products were 
indicated in both Item 2 - Sample ACORN and Item 4 - Sample FORD. 
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While the profile and identity of the compounds indicated in the samples were similar, they are 
ubiquitous, and can come from a variety of sources, including human secretions. The submitted 
controls were not taken from areas close to where the samples were collected and as such may 
not be representative of the compounds present on the clothing where the samples were 
collected. 
 
Based on the analysis, and the samples and controls submitted, I am unable to confirm nor 
exclude that the staining on Item 2 and the staining on Item 4 have a common source. 
 
If the alleged spray canister is located, it may be submitted for analysis to support or exclude it as 
a possible source of the OC present in both swatches. 
 
Forensic Foundations International’s comments 
 
The findings by 96150A and 96150B concur with the test set up and pre-testing. 
 
The findings of 96150A indicated that they were unable to exclude the proposition that the 
residues found on both of the stained pieces of fabric could have come from the same Oleoresin 
capsicum spray  
 
The findings of 96150B made the conclusion that they cannot confirm nor deny that the items have 
a common source.  
 
As 960150B stated the compounds are ubiquitous. In addition, many cans of spray will be 
produced from one batch of Oleoresin capsicum. Thus both statements are correct. Using the 
phrase ‘cannot exclude’ may cause confusion for the reader as two negatives may be understood 
as a positive.  
 
Care should be taken when stating that oleoresin was detected, based on the active ingredients 
which were detected.  
 
No activity level propositions were proposed. This is understandable in this scenario, where only 
samples of the garments were supplied.  
  



2023-CC6 Unknown Chemicals This document is UNCONTROLLED if printed Page 8 of 14 
WEF-03-A-5 Issue 3  Date 4/4/23   Issued by DGP 

APPENDIX A 
 

 
EXAMINATION REQUEST 
AND ITEM SUBMISSION 

 

EASTERN AUSTRALIAN 
POLICE SERVICE 

 
OFFENCE: Assault 

DATE OF OFFENCE 14th September 2023 

BRIEF STATEMENT OF FACTS 
A fight broke out prior to the AFL Semi Final on Friday 15th September 2023.  
 
During the altercation, a substance was sprayed in the direction of Peter ACORN. 
Peter ACORN subsequently suffered from coughing, difficulty breathing, nasal, eye 
and throat irritation.  
 
Peter ACORN’s clothing was collected.  
 
A video of the altercation captured by CCTV, shows the perpetrator who was 
identified as Chris FORD.  
 
Clothing matching the clothing recorded on the video was seized from the home of 
Chris FORD.  
 

ITEM SUBMITTED FOR EXAMINATION 
 
A sample from the back of t-shirt – ACRON (Control) 
A sample from the stained area on the front of the t-shirt – ACORN 
 
A sample from the back of shirt – FORD (Control) 
A sample from the stained area on the sleeve of the shirt – FORD 
 

EXAMINATION 
REQUESTED 

Police request an examination of the stained areas on the white t-shirt and coloured 
shirt and the subsequent identification of the chemical composition of the staining.  
 
Comparison of the chemicals located on the two items.  
 
An evaluation of the weight which can be assigned to the comparison of similarities, if 
found, between the staining on the two items.  
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APPENDIX B 
 

 
 

PROFICIENCYTESTING@FORENSICFOUNDATIONS 
2023-CC6 Unknown Chemicals – CHEMICAL CRIMINALISTICS 

 
MANUFACTURER’S INFORMATION 

Issued 9th April 2024 
Introduction 
 
The aim of the program is to assess the laboratories’ ability to competently identify unknown 
chemicals (pepper spray), examine the makeup of remaining residue and assess the significance 
of their findings. 
 
Scenario 
 
A fight broke out prior to the AFL Semi Final on Friday 15th September 2023.  
 
During the altercation, a substance was sprayed in the direction of Peter ACORN. Peter ACORN 
subsequently suffered from coughing, difficulty breathing, nasal, eye and throat irritation.  
 
Peter ACORN’s clothing was collected.  
 
A video of the altercation captured by CCTV, shows the perpetrator who was identified as Chris 
FORD.  
 
Clothing matching the clothing recorded on the video was seized from the home of Chris FORD.  
 
Items submitted for Examination 
 
A sample from the back of t-shirt – ACORN (Control) 
A sample from the stained area on the front of the t-shirt – ACORN 
 
A sample from the back of shirt – FORD (Control) 
A sample from the stained area on the sleeve of the shirt – FORD 
 

Program design and assessment 

 
The test was designed, coordinated and assessed by Forensic Foundations International. 
 

  

PO Box 2279, Ringwood North VIC 3134 
Office: +61 (0) 411 426 656 

Mobile: +61 (0) 429 966 012 
 

admin@ffint.com.au 
www.ffint.com.au  

 
ABN 23 839 112 155   ACN 130 236 618 

mailto:anna.davey@forensicfoundations.com.auwww.forensicfoundations.com.au
mailto:anna.davey@forensicfoundations.com.auwww.forensicfoundations.com.au
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Test production 
 
The pepper spray was purchased in Western Australia and test items were 
created in WA. 
 
Two pairs of shirts were obtained. One shirt of each of the pair was set aside 
as the control sample. 
 
The white t-shirt was marked on the left chest area and the pepper spray 
was deposited within that region.. 
 
Pepper spray was deposited on the on the left arm of the check shirt to 
simulate backsplash onto the arm of the shirt. 
 
 

  
 
Sections of each of the area containing the pepper spray were then cut and placed into arson 
bags and heat sealed. These arson bags were then placed into paint tins and sealed. 
 

The major source of error during production included failure to properly clean and disinfect the 
workspace prior to sample preparation and/or sample mix-up  

 

Tests were stored at room temperature prior to distribution using Australia Post Express.  

Samples are stable and no use by date was provided.   
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Pre testing 
 
A sample of the same clothing was analysed by an independent ISO17025 accredited laboratory. 
 
Capsaicin and dihydrocapsaicin were detected from both items. Residues are consistent with 
originating from an Oleoresin Capsicum (OC) spray type device. 

 

Expected results 
 

The unknown chemical detected on the sample of clothing seized from ACORN and the 
sample of clothing seized from FORD was identified as capsaicin and dihydrocapsaicin 
(Oleoresin Capsicum).  
 

The major source of error by the participant would be failure to correctly analyze the 
samples, using incorrect testing methods or sample mix-up. 
 
 
NOTE: Raw data is not included as part of the Manufacturing Information but is available on 
request. 

 
END OF DOCUMENT 
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2023-CC6 Unknown Chemicals Feedback  
 
Forensic Foundations International prides itself in providing flexible fit-for-purpose forensic 
programs. The manufacture, distribution and assessment and reporting of this test has provided 
and will provide the basis for continuous improvement for both Forensic Foundations International 
and the forensic laboratories. To this end we would appreciate your comments to assist us to 
improve the tests.  
 
Please tick the appropriate box and make any relevant comments.  
You can also complete this form at www.ffint.com.au/feedback  
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1. The test was too basic for our 
facility      

………………………………………………………………………………………………………………
………………………………………………………………………………………………………………
………………………………………………………………………………………………………………

…………………………………………… 
2. The samples supplied were 

suitable      

………………………………………………………………………………………………………………
………………………………………………………………………………………………………………
………………………………………………………………………………………………………………

…………………………………………… 
3. The results required were not 

outlined sufficiently      

………………………………………………………………………………………………………………
………………………………………………………………………………………………………………
………………………………………………………………………………………………………………

…………………………………………… 
4. The final report provided 

suitable detail      

………………………………………………………………………………………………………………
………………………………………………………………………………………………………………
………………………………………………………………………………………………………………

…………………………………………… 
5. The tests involved should be 

more challenging      

………………………………………………………………………………………………………………
………………………………………………………………………………………………………………
………………………………………………………………………………………………………………

…………………………………………… 
 
  

http://www.forensicfoundations.com.au/feedback
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Please comment briefly on the following: 

 
1. Are there additional aspects which could be included in the 

test?  

………………………………………………………………………………………………………………
……………………………………………………………………………………………………………
……………………………………………………………………………………………………………

………………………………………………… 
2. Any additional comments  
………………………………………………………………………………………………………………

……………………………………………………………………………………………………………
……………………………………………………………………………………………………………

………………………………………………… 
3. Facility (optional)  
………………………………………………………………………………………………………………

……………………………………………………………………………………………………………
……………………………………………………………………………………………………………

………………………………………………… 
4. Would you like us to contact you to discuss your feedback?    
………………………………………………………………………………………………………………
………………………………………………………………………………………………………………
………………………………………………………………………………………………………………

…………………………………………… 
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Forensic Foundations International’s Proficiency Tests are required to be fit-for purpose. 
To assist us to provide the relevant tests, please use the following form to suggest further 
tests for development. You can also complete this form at 
https://www.ffint.com.au/proficiency-testing/proficiency-test-development/ 
 

Recommendation for Proficiency Test development 
 
Contact Name  

 
Email  

 
Phone  

 
Discipline/ subdiscipline  

 
 
 

Specific issues(s) to be addressed*. 
Note:  The tests can be designed to be 
multidisciplinary.  

 
 
 
 
 
 
 
 
 

Suggested technical advisor (if known)  
 
 
 

Suggested manufacturer (if known)  
 
 
 

 
∗  All Proficiency Tests will include the end to end process (receipt & continuity, triage, 

description, examination, analysis, data generation, interpretation, reporting) but one 
aspect may be of particular interest/focus. 

 
This form can be emailed to quality@ffint.com.au or you can discuss your suggestions 
on either +61 (0) 411 426 656 or +61 (0) 429 966 012 
 

https://www.ffint.com.au/proficiency-testing/proficiency-test-development/
mailto:quality@ffint.com.au
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