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Introduction 
 
Design  
 
Forensic Foundations’ Proficiency Tests are designed to address the following issues: 

• 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’ 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 for the development of 
Forensic Foundations’ Proficiency Tests.  
Thus, all Forensic Foundations’ Proficiency Tests 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.  
 
Individual laboratory results remain confidential.  
 
The Final Report of our completed Proficiency Tests is publicly available via the Forensic 
Foundations website. 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.  

 
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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2021-4 Fibres 
 
This proficiency test was distributed to four laboratories, and two laboratories submitted 
results during this round of testing. 
 
In addition to interpreting and reporting the results from known and unknown samples, 
testing of generic issues such as sample receipt, triage, and continuity of items for 
examination formed part of the overall process.  
 
In order to minimise contextual bias in the interpretation, the information relating to the 
‘offence’ and the samples was minimal.   
 
This test provides a mechanism for participating laboratories to review their results and 
those of other laboratories to facilitate2: 

• An evaluation and appraisal of their performance 
• Continuous improvement 
• Corrective action (where required).  

 
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. 
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Laboratory Responses 
 
Continuity, receipt, and description of items 
 
Laboratories were requested to provide information with respect to the continuity, receipt, and description of each of the items received using a 
supplied proforma table. This facilitated both consistent responses and the collation and comparison of responses. Laboratories were requested 
to respond to each statement with a ‘Yes’ or ‘No’ and ‘Comments’ where appropriate. Where images of the items were included with the 
response, this was noted in the text below.  
 
Item 1  
 

Lab ID:  52414  96150A 
 Yes/No Comments Yes/No Comments 
Submission to the laboratory 
undertaken correctly, in 
accordance with laboratory 
procedures 

Yes  Yes  

Sample description corresponds 
to accompanying paperwork 

Yes  Yes  

Security seals intact Yes  Yes  
Item fully described in case 
notes 

Yes  Yes  

Item recorded by means of 
photography 

Yes  Yes  

Description of any deviations 
from the expected 

 Nil 
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Item 2, 3, 4 & 5 
 
Lab ID:  52414  96150A 
 Yes/No Comments Yes/No Comments 
Submission to the laboratory 
undertaken correctly, in 
accordance with laboratory 
procedures 

Yes  Yes  

Sample description corresponds 
to accompanying paperwork 

Yes  Yes  

Security seals intact Yes  Yes  
Item fully described in case 
notes 

Yes  Yes  

Item recorded by means of 
photography 

Yes  Yes  

Description of any deviations 
from the expected 

 Nil 

 
Comments: 
 
Forensic Foundations’ comments 
 
The responses by the laboratories concur with the packaging, labelling and samples as distributed.  
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Examination / Analysis 
 
Laboratories were requested to provide information with respect to the Examination and Analysis of the items received using a supplied proforma 
table. This facilitated both consistent responses and the collation and comparison of responses. A wide range of examinations/tests were 
included in the proforma table, to minimize the possibility of the contents being used for guidance (i.e. not all were the type of examinations/tests 
expected to be performed) and contextual bias. In addition, a number of free text fields were provided. The following table summarises the 
results – tests appearing in the proforma table which were not applied by any laboratory have been removed. 
 
Items 1- 5 
 

Lab ID: 52414 96150A 
Examination 
Techniques 

Used in this 
examination 
Y/N 

Item no.  Comments Used in this 
examination 
Y/N 

Item no. Comments 

Bright Field 
Microscopy 

Y All items  Y All items Item 1: 7 dark blue cotton fibres, one of which appeared to be 
slightly different in colour (blue-black as opposed to dark 
blue: this fibre was also distinguished from the other 6 cotton 
fibres by MSP); and 8 blue synthetic fibres, non-delustered, 
indistinguishable in colour, appearance and diameter 
(indicative of round/near-round cross-section). 
Item 2: Thread consists of dark blue synthetic fibres that 
appear fluted or bilobal 
Item 3: Thread consists of a blend of 5 distinct blue synthetic 
fibre groups, distinguishable by colour, morphology and 
dimensions. 
Item 4: Thread consists of a blend of blue cotton and two 
distinct blue synthetic fibre groups: the most prevalent of 
these two synthetic fibre types were non-delustered with a 
probable round/near-round cross section; and the other fibre 
type were delustered with a fluted or bilobal appearance. 
Only relatively few of these delustered fibres were present in 
the thread. 
Item 5: Thread consists of blue synthetic fibres that appear 
fluted or bilobal. 
Conclusion of microscopic examination: 
Items 2,3 & 5 were eliminated as a potential source of the 
fibres present on the tape lift (Item 1) on the basis of colour, 
appearance, morphology, size and/or type. 
6 of the questioned cotton fibres (Item 1) were 
indistinguishable in colour from those in the thread in Item 4. 
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Lab ID: 52414 96150A 
Examination 
Techniques 

Used in this 
examination 
Y/N 

Item no.  Comments Used in this 
examination 
Y/N 

Item no. Comments 

The 8 questioned, blue synthetic fibres (Item 1) were 
indistinguishable in colour, appearance and size from the 
round/near-round, non-delustered synthetic fibres that were 
present in this thread (Item 4).  
None of the delustered, fluted/bilobal, synthetic fibre-type 
from the thread (Item 4) were detected on the tape lift (Item 
1). 

Polarised 
Microscopy 

   Y Items 1 
& 4 

6 of the 8 blue, synthetic fibres on the tape lift: very low 
negative birefringence indicates acrylic; non-dichroic. 
The other two blue , synthetic fibres on the tape lift: very low 
positive birefringence (would normally indicate modacrylic: 
refer to FTIR); non-dichroic. 
Non-delustered, blue, synthetic fibres (Item 4): very low 
negative birefringence indicates acrylic; non-dichroic. 
No non-delustered, synthetic fibres displaying very low 
positive birefringence were observed in the thread (Item 4). 
Delustered fluted/bilobal synthetic fibres (item 4): very low 
negative birefringence, indicates acrylic. 

Florescent 
Microscopy 

Y All items  Y Items 1 
& 4 

6 of the questioned, blue cotton fibres (Item 1) and the blue 
cotton fibres from the thread (Item 4) do not fluoresce.  
The other questioned, blue cotton fibre fluoresces strongly. 
The blue acrylic fibres (Items 1 & 4) exhibit faint but 
indistinguishable fluorescence (365 & 405 nm sources). 

Scanning 
Electron 
Microscope 

   Y Items 1 
& 4 

Non-delustered, synthetic fibres*: all 8 non-delustered 
synthetic fibres on the tape lift (Item 1) and the non-
delustered synthetic fibres in the thread (Item 4) are 
indistinguishable in morphology and X-ray spectra (elemental 
composition). 

Thin Layer 
Chromatography 

Y Items 1 
& 4 

   Insufficient lengths of the questioned fibres (Item 1) for 
extraction and TLC comparison. 

Micro 
spectrophotometr
y 

Y Items 1 
& 4 

 Y Items 1 
& 4 

UV-Vis spectra of 6 of the questioned, blue cotton fibres (Item 
1) and the blue cotton fibres from the thread (Item 4) are 
indistinguishable.  
The other questioned, blue cotton fibre (Item 1: the strongly 
fluorescing fibre) has a similar but distinguishable UV-Vis 
spectrum to the other 6 questioned, blue cotton fibres. 
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Lab ID: 52414 96150A 
Examination 
Techniques 

Used in this 
examination 
Y/N 

Item no.  Comments Used in this 
examination 
Y/N 

Item no. Comments 

UV-Vis spectra of all 8 non-delustered synthetic fibres from 
the tape lift, Item 1, and of the non-delustered, synthetic 
fibres in the thread, Item 4, are indistinguishable. 

FTIR Y Items 1 
& 4 

 Y Items 1 
& 4 
(acrylic 
fibres) 

Synthetic fibres (Items 1 & 4) are non-delustered, 
polyacrylonitrile (acrylic/PAN): spectra are indistinguishable. 
Note that this result is in contradiction to the PLM observation 
that 2 of the non-delustered synthetic fibres from the tape lift 
had a birefringence indicative of modacrylic (by definition, 
modacrylics have <84% PAN content). 

Solvent Test    Y Items 1 
& 4 

All non-delustered synthetic fibres on the tape lift & the non-
delustered synthetic fibres in Yarn, Item 4 are insoluble in γ-
Butyrolactone, consistent with acrylic, inconsistent with 
modacrylic. 

Method of subsampling (if required) 
Cutting / excision Y Item 1 Fibres removed 

from tapelift 
   

Tape lifts Y Items 2- 
5 

Samples of 
consistent fibres 
mounted on 
microscope slides 

Y Y Provided (questioned sample):Stereo microscope – 7 blue 
cotton fibres & 8 blue synthetic fibres present on the tape lift. 
Fibres picked using tweezers for examination and analysis. 

Other    Y  Sub-sampling known (blue) threads using tweezers 
 
Comments: 
 
52414: 
5x blue acrylics – matched item 4 
4x blue cottons – matched item 4 
1 x fibre not recovered from item 1 as it was protruding from the edge of the tape (as per our procedures)   
 
96150A: 
The examination was conducted as per standard case work procedures. Microscopic characterising of the fibres that comprised the threads (known samples, 
Items 2, 3, 4 & 5) identified potential target fibre types that may be present on the tape lift (item 1) and provided a preliminary means for the elimination of any 
of the known source samples by the physical (microscopic) features of the questioned fibres. This strategy resulted in the elimination of Items 2, 3 and 5 as a 
potential source of any of the fibres on the tape lift. Consequently, these Items were not examined further. 
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Based on colour and appearance, it was determined that the thread in Item 4 could be the source of all of the blue fibre on the tape lift. Although one of the 
three fibre types present in the thread from item 4 was not detected on the tape lift, this fibre type was only present in the thread in low proportion. 
Consequently, transfer of the two prevalent fibre types from the thread to the tape lift is considered possible, and therefore, further comparative analysis was 
warranted. The techniques applied were those available that enabled identification and provided suitable discrimination power, subject the sample size 
limitations. 
 
Forensic Foundations’ comments  
 
Both laboratories correctly excluded the threads labelled Items 2, 3, & 5 as the source of the fibres on the tape lift (Item 1) and identified the 
thread labelled Item 4 as either a match or a potential source of the fibres on the tape lift (Item 1).  
 
The tape lifts were produced by seeding 6 acrylic fibres and 4 cotton fibres on the tape. However, it was noted in the post-test review that some 
retained tape lifts contained a small number of additional fibre fragments. Laboratory 96150 noted these additional fragments. The number of 
fibres found by both laboratories was appropriate for this test.  
 
Lab 52414 conducted an appropriate testing regime, Lab 96150A completed a very comprehensive testing regime.  
 



Page 11 of 37 
Fibre Analysis 2021-4  Final Report 

Results (Please insert images of the fibres showing any determinates and images of the 
representative yarn)  
 
52414 
 
We do not do this in casework and have to treat all QA trials as if they were casework. 
 
96150A 
 
Item 4 
Right: Thread showing 4-strand twist 

construction. 

Far Right: Most prevalent fibres 

comprising the thread strands: cotton 

& what appears to be (watb) a round 

X-section, non-delustered synthetic. 
  

   
Above: Dark blue cotton (arrows) Above: “Round”, non-delustered, blue 

synthetic (arrows) 

Above: Delustered, blue synthetic 

with fluted or bilobal appearance 

(arrow) 

   
Above Left & Centre: Two of the six dark blue cotton fibres, tape lift (Item 1) Above: The blue-black (eliminated) 

cotton fibre, tape Lift (Item 1) 

   
Above Left, Centre & Right: Three of the eight blue, non-delustered, watb round X-section synthetic fibres 
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Item 2 

  
Item 3 

  
Item 5 

  
  

Green-blue 
fibre 

Wide dark 
blue fibre 

Mid-blue 
fibre, non-
delustered 

Dark blue 
fibre 

Mid-blue 
fibre, 
delustered 
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Item 1: Non-delustered fibre 

Item 4: Delustered fibre, Yarn 



Page 14 of 37 
Fibre Analysis 2021-4  Final Report 

 

 

 

 

Fibre 5: blue-black cotton fibre - excluded 
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Polarised light microscopy produced a result that cannot be explained: two of the 8 non-

delustered, synthetic fibres demonstrated birefringence opposite to the other 6 (the 2 fibres 

indicating modacrylic while the other 6 fibres indicated acrylic).  This result was rechecked and 

found to be sound. 

However, FTIR analysis indicated that all 8 fibres are polyacrylonitrile (consistent with 

homopolymer) and thus cannot be modacrylic. 

These 8 fibres could not be distinguished from the non-delustered acrylic fibres in the thread 

(Item 4) using optical microscopy, fluorescence microscopy, SEM-EDS and UV-Visible 

spectroscopy. 

In the absence of an explanation for the contrary birefringence of two of the acrylic fibres and 

absence of any acrylic fibres having the same birefringence in the thread in Item 4, there is 

support for the contention that these two fibres did not originate from the same source as the 

thread. 
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Forensic Foundations’ comments 
 
Laboratory 52414 does not record images as part of their routine casework and therefore 
have not provided images as part of this test – no adverse finding is made.  
 
Laboratory 96150A included a range of images illustrating significant findings during the 
examination process.  
 
Images would be very useful when undertaking case reviews and the provision of 
evidence at a later date.  
 
Case Analysis, Interpretation and Conclusions (please include the wording you would 
use in your report) 
 
52414 
 
The tapelift (item1) was examined for fibres similar to the constituent fibres of items 2, 3, 4 and 5. 
 
Five acrylic fibres recovered were indistinguishable from the constituent fibres of item 4 as 
examined by Comparison Microscopy, Micro Spectrophotometry, Fourier Transform Infra-red 
Spectroscopy and Thin Layer Chromatography. 
 
Four cotton fibres recovered were indistinguishable from the constituent fibres of item 4 as 
examined by Comparison Microscopy and Microspectrophotometry. 
 
These findings support the proposition that item 4 had been in contact with the broken glass. 
 
Scale: no support, weak support, supports, strongly supports.  
 
96150A 
 
The purpose of this examination was to establish whether fibres adhering to the tape lift (Item 1) 
could have originated from one or more of the four, short lengths of blue yarn (Items 2, 3, 4 and 
5, respectively). 
 
Item 1: Tape Lift 
 
Seven, dark-blue, cotton fibres and eight, blue, synthetic fibres were detected on the tape lift.  
 
Six of the dark-blue, cotton fibres were indistinguishable in colour, and one was blue-black, 
indicating that it had originated from a different source to the other six.   
 
The eight synthetic fibres were acrylic, having a round or near-round appearance. All of these 
acrylic fibres were indistinguishable in colour, appearance and composition and were very similar 
in diameter.  However, two of these acrylic fibres had different optical properties that cannot be 
explained, given the small numbers of fibres available.  This result indicates that these two acrylic 
fibres may not have originated from the same source as the other six. 
 
Item 2: Yarn 
 
The yarn consisted of blue synthetic fibres with a fluted or bilobal appearance. 
 
Item 3: Yarn 
 
The yarn consisted of a blend of five blue, distinct, synthetic-fibre groups, distinguishable by 
colour, morphology and dimensions. 
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Item 4: Yarn 
 
The yarn consisted of a blend of, predominantly, dark blue cotton and blue, non-delustered, 
acrylic fibres, having a round or near-round appearance, and a small proportion of blue, 
delustered, acrylic fibres, having a fluted or bilobal appearance. 
 
Item 5: Yarn 
 
The yarn consisted of blue synthetic fibres that appear fluted or bilobal. 
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Comparison of the Fibres Recovered from the Tape Lift (Item 1) with the yarn samples 
(Items 2, 3, 4 and 5) 
 
The fibres comprising the yarns in Items 2, 3 and 5 were distinguished from the dark blue cotton 
and blue acrylic fibres on the tape lift by colour, morphology, dimensions and/or fibre-type. 
 
Six of the seven cotton fibres on the tape lift were indistinguishable in colour from those in the 
yarn in Item 4. 
 
The eight, blue acrylic fibres adhering to the tape lift (Item 1) and the non-delustered acrylic 
fibres, that were present in this yarn (Item 4), were indistinguishable in colour, appearance, 
dimensions and composition.  Six of the acrylic fibres on the tape lift and the non-delustered 
acrylic fibres comprising this yarn were also indistinguishable in the optical property of 
polarisation.  None of the non-delustered acrylic fibres in the submitted piece of yarn (Item 4) 
exhibited the same polarisation properties as the other two non-delustered acrylic fibres on the 
tape lift. 
 
Conclusion 
 
It is my opinion that the yarns in Items 2, 3 and 5 were not the source of the fibres on the tape lift. 
 
It is my opinion that six of the seven dark blue cotton fibres and six of the eight non-delustered 
acrylic fibres on the tape lift could have originated from the thread (Item 4). 
 
Because the delustered, acrylic fibres in the yarn (Item 4) constituted a small proportion of fibres 
comprising this yarn, the absence of these fibres on the tape lift does not eliminate this yarn as a 
source of the fibres on the tape lift.  It is not uncommon when there is contact with a blended 
fabric, that not all fibre types comprising the fabric yarn are transferred onto the contact surface, 
particularly when the non-transferred fibre type constitutes a minor proportion of the fibre blend. 
 
Consequently, it is my opinion that there is moderate support for the contention that six dark-blue 
cotton fibres and six of the eight non-delustered acrylic fibres on the tape lift had originated from 
the yarn in Item 4. 
 
Forensic Foundations’ comments 
 
Both participating laboratories correctly excluded the yarns identified as Items 2, 3 & 5 as 
possible sources of the fibres collected on the tape lift.  
 
Laboratory 52414 indicated that there was ‘support for the proposition that item 4 had 
been in contact with the broken glass‘ and provided a guide to the verbal scale used by 
the laboratory. 
 
Laboratory 96150A indicated there was ‘moderate support for the contention that ’fibres 
on the tape lift had originated from the yarn in Item 4’, however no guide to the verbal 
scale was provided as part of the test response. The explanation for their findings, 
including limitations, was very through and provided a clear explanation of their conclusions. .  
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Conclusion and Summary of the Test 
 
The aim of this test was to examine the end-to-end forensic examination and analysis 
process. To minimise extraneous elements influencing the interpretation, limited 
contextual information was provided to the participating laboratories. 
 
This test provides a mechanism for participating laboratories to use their results and 
those of other laboratories to facilitate3: 

• An evaluation and review of their performance 
• Continuous improvement, and 
• Corrective action (where required).  

 
Items were sealed in envelopes labelled with item numbers. 
 
Continuity, receipt, and description of items 
 
This test was designed to test the end-to-end forensic process.  
 
As the receipt and chain of custody for items, subject to forensic examination and 
analysis, is significant to the final outcome, information pertaining to receipt, continuity 
and a description of the items formed part of this test.  
 
The two laboratories participating in this test provided all or some of this information.  
 
Examination and interpretation  
 
The two laboratories undertook the examination using brightfield microscopy, fluorescent 
microscopy, microspectrometry and FTIR.  
 
One laboratory also used polarised microscopy, electron microscopy and a solvent test. 
 
The second laboratory used thin layer chromatography 
 
Both laboratories correctly : 

• identified that thread in items 2, 3 & 5 could not have been the source of the fibres 
in item 1.  

• identified that the thread in item 4 could have been the source of the fibres in item 
1. A verbal scale was used to indicated the level of confidence in this finding.   

 
General Comments 
 
Laboratory 96150A included in their report some very useful feedback and comments. 
This feedback is very useful to Forensic Foundations as it assists with the continuous 
improvement of further tests.  
 
This was a very complex Proficiency Test. Although three of the four known Items were 
excluded by optical microscopy, this phase of the examination was particularly time 
consuming, made more complex by the presence of blended yarns and the necessity to 
eliminate multiple sources for the fibres on the tape lift.  
 

 
3 ISO17025 (2017) General requirements for the competency of testing and calibration laboratories. 
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FF comments: Although the initial screening of the fibres using optical microscopy is 
acknowledged to be a time-consuming step, it is a critical step in the examination 
process and therefore it is important to test the efficacy of this step.  
 
It is acknowledged that some fibre transfer cases involve garments from multiple persons 
of interest, but most cases involve only garments worn by one person (or, if physical 
contact has occurred between two persons, garments worn by both). Therefore, I feel 
that this test exceeded the requirements of a suitable Proficiency Test  
 
FF comments: This proficiency test was designed to replicate the situation where there 
was more than one suspect, to reduce as far as possible any contextual bias. Once items 
2, 3 & 5 were excluded using optical microscopy, detailed examination was only required 
for fibres from items 1 & 4. Multiple fibres were included in item 1 to allow for any within 
sample variation.  
 
In case work, the known sample is usually a garment and when trace fibre transfer is in 
question, the garment would be tested for sheddability, which is particularly important 
when fibre-blends are present, as in this case.  Also, availability of the garment (or, for a 
proficiency test, a piece of fabric could be provided), enables a full characterisation of the 
fibre types present, whereas all of the component fibres may not be present in a small 
piece of yarn. 
 
FF comments: The limitation of sending exemplar pieces of thread for comparison is 
acknowledged. Sending a piece of fabric from the garment is an option which will be 
explored in future tests. However, it is also noted that the examination of a piece of fabric 
would increase the complexity of the test and the time required to undertake the 
examination.  
 
I look forward to seeing a description of how each test sample was set up and validated. 
 
FF comments: Hopefully this final report which also includes the Program Plan and 
Manufacturer’s Information will be of interest. Further information is available upon 
request.  
 
Finally, I am perplexed by the amount of information required from each participant in the 
Proficiency Test Results Sheet. I strongly urge the test provider to reduce this 
requirement. 
 
FF comments: The amount of information requested is deliberate so that laboratories 
may use the combined data in the final report to assess their laboratory’s practices 
against others to facilitate4: 

• An evaluation and appraisal of their performance 
• Continuous improvement 
• Corrective action (where required).  

 
  

 
4 ISO17025 (2017) General requirements for the competency of testing and calibration laboratories. 
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APPENDIX A    
 

Proficiencytesting@forensicfoundations 
 

PROGRAM PLAN 
 

 
Program Fibre Examination                
Round 2021-4     
 
Advisory Group 
Program Coordinator 
    /Technical Manager 

Mrs Anna Davey                          
 Director                           
Forensic Foundations 
PO Box 2279 
North Ringwood, 3134 

Discipline specific 
expert(s)  

Prof Claude Roux 
Director, Centre for Forensic Science 
Centre for Forensic Science 
School of Mathematical and Physical Sciences 
University of Technology Sydney 
 

Provider(s) Initial sample sourcing 
Initial pretesting results’ 
interpretation 
                   
  

Results 
collation & 
report writing  
 

Results 
Interpretation   
           

Forensic 
Foundations 
PO Box 2279 
North 
Ringwood,  
Victoria 3134  
     

 University of 
Technology, 
Sydney 
PO Box 123 
Broadway 
NSW 2007, 
Australia   
     

 Forensic 
Foundations 
PO Box 2279 
North 
Ringwood,  
Victoria 3134  
     

University of 
Technology, 
Sydney 
PO Box 123 
Broadway 
NSW 2007, 
Australia   
                 

Test set up location Tape lifts and thread samples to be produced at UTS and 
shipped to Forensic Foundations. Collation of tape lifts and 
threads will be produced at Forensic Foundations’ Facilities 
    

 Sample distribution to government facilities within Australia & 
NZ by ANZPAA-NIFS 

Aims/Objectives The aim of the program is to assess the laboratories’ case 
management system from receipt to reporting including the 
analysis, comparison of fibres and interpretation of results. 

Purpose To assist the laboratories by ensuring their 
methods/procedures are performing adequately. 

Program Dates 
Invitation letter August 2020                                            
Sample distribution  June 2021 
Results due August 2021 
Manufacturing 
Information to be sent 

August 2021                    

Final report due date October 2021 
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Program Design 
Number of Rounds 1         
Number and type of 
samples 

5 samples comprising one tape life containing ~20 fibers & 4 
samples of yarn for comparison  

Hazards involved There should be no hazards associating with setting up or 
completing this test    

Scenario A break in and robbery occurred at a private home. Access 
was gained by breaking a window.  
Clothing from four suspects has been seized. 
 
Participants will be provided with a tape lift collected from the 
edge of the broken glass and yarn collected the suspects’ 
clothing.  
 

Sample size/ volume The tapelift will contain Gelato yarn and will contain ~10 cotton 
fibres and ~10 acrylic fibres for analysis. 
The comparison yarn samples will be of sufficient size for 
analysis.         

Range of 
values/assigned values 

The expected answers are binary. A fibre is either detected or 
not detected, and if detected is correctly identified or not. 

Traceability/origin of 
assigned values 

The fibres seeded to tape lift and matching yarn sample will be 
sourced from known samples 

Design and Methods The fibres will be produced and collected from the Gelato yarn. 
The fibers will be identified as cotton or acrylic. Fibers will be 
placed on the tape in a set pattern.  

                      
Selection Criteria Fibres will be obtained from commonly encountered yarns 
Potential Major Sources 
of Error 

 Failure to detect and to identify the source. 

 
Participants  
Criteria for participation Chemical Criminology Laboratories    
Expected number of 
participants 

<20           

Reporting Criteria, 
Accuracy 

NA   

Analysis Correctly detect and analyse type and number of fibres, 
correctly identify the source or comparison item and adequately 
interpret the comparison.  

 
Pre-testing 
Homogeneity Testing 
and acceptance criteria 

Fibres will be collected from the sample materials and checked 
for suitability. 

Stability Testing and 
acceptance criteria 

Fibres are stable at room temperature. 

  
Technical Review (internal)  
  
Participant Instructions Provide evidence of technical review, may be emails 
Results Sheet Provide copy of Results Sheet and evidence of Technical 

Review 
Report Include copy of Report and evidence of Technical Review 
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Sample Preparation 
Special conditions Nil                    
Storage requirements Room Temperature                     
Use by Date NA 
Distribution requirements Distributed via Forensic Foundations 
Packaging requirements Secure packaging           
Sample checks  Evidence in file 
 
Statistical Analysis 
Homogeneity Testing 
and acceptance criteria  

Several items will be checked at random 

Stability Testing and 
acceptance criteria 

Samples will be retained for testing after the program has been 
completed 

Measurement 
Uncertainty 

NA, Match/ no match   

Data Entry Include evidence of data entry checks in file 
  
Review by Statistician NA 
                   
Reporting 
Report No: 2021-4   
Master copy Reports folder  
Availability Website (available to the public)  
Additional Comments NA                                

 
Program Coordinator signature: KAD             
 
Date:              3/6/21                             
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APPENDIX B 
 

19-5 
xxx 

 

 
 

PROFICIENCYTESTING@FORENSICFOUNDATIONS 
CHEMICAL CRIMINALISTICS 

FIBRES – 2021-4 
 

MANUFACTURER’S INFORMATION 
Issued 22/09/2021 

 
 
Introduction 
 
The test was designed to replicate the deposit of fibres on tapelifts taken 
from the glass in a broken window at the scene of a burglary.  
 
 
Scenario 
 
Mr Peter Arnold returned home to find a window at the back of his house 
broken and used to gain access for a burglary. Only minor items were stolen, 
and they were most probably carried out through the broken window. 
 
The Eastern Australian Police Service examined the scene and found fibres 
caught on the broken glass. 
 
The clothing of four suspects was collected. 
 
 
Test production 
 
The tests were produced at Forensic Foundations’ facilities and at the 
University of Technology, Sydney. 

 
 

  

PO Box 2279, Ringwood North VIC 3134 
Office: 03 9018 8919 

Mobile: 0429 966 012 
 

min@forensicfoundations.com.au 
www.forensicfoundations.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


Fibre Analysis 2021-4  Final Report 
Page 25 of 37 

Items of Interest 
 
Item 1 – Tape lift from the broken glass. 

Item 1 was produced using fibres taken from ‘Gelato’ yarn that contained 50% 
acrylic and 50% cotton fibres. 4 cotton fibres and 6 acrylic fibres were placed 
on glass plates (one for each test) and were then tape lifted and placed on a 
transparent sheet. 
Each tape lift was packaged in a separate brown paper bag. 

 
Reference samples 
 
Item 2 – Representative thread was collected from clothing of suspect 1 – Fergus 
Gordon. 

Item 2 was taken from ‘Carnival’ soft yarn which was 100% Acrylic. 
 
Item 3 – Representative thread was collected from clothing of suspect 2 – Connor 
Edwards. 

Item 3 was taken from ‘Anko’ yarn which was 100% Acrylic. 
 
Item 4 – Representative thread was collected from clothing of suspect 3 – Paul 
Walsh. 

Item 4 was taken from the ‘Gelato’ Yarn which is a match to item 1. 
 
Item 5 – Representative thread was collected from clothing of suspect 4 – Stanley 
Ross. 

Item 5 was taken from ‘Carnival’ yarn which is 100% acrylic. 
 
Each sample of the reference threads were placed in individual paper boats which 
were then placed in separate labelled brown paper bags. 
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Pretesting. 
 
A number of yarns were examined using Brightfield microscopy at 50 x magnification and microspectrophotometry in the visible 
range. 
 
Four yarns were determined to contain sufficient characteristics to be meaningful in the context of this Proficiency test. The yarns 
were:  

 
‘Carnival’ soft yarn 100% Acrylic ‘Anko’ yarn 100% Acrylic. ‘Gelato’ yarn 50% acrylic and 

50% cotton  
‘Carnival’ yarn 100% acrylic. 

    
 

The “Gelato’ yarn was selected as the item of interest due to the mixture of fibres it contained. The examination by the participants 
would need to determine if all the fibres originate from one yarn (blend) or from two different sources.  
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Pretesting data for the four yarns used in this Proficiency Test. 
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Brightfield microscopy at 50 x magnification 

 
Microspectrophotometry in the visible range 
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Brightfield microscopy at 50 x magnification 

 

 
Microspectrophotometry in the visible range demonstrate a range of colour 
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Brightfield microscopy at 50 x magnification 

 
Microspectrophotometry in the visible range 

 
  



Fibre Analysis 2021-4  Final Report 
Page 30 of 37 

 
G

el
at

o 
ya

rn
 A

cr
yl

ic
 fi

br
es

 

  
Brightfield microscopy at 50 x magnification 

 
Microspectrophotometry in the visible range 
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Brightfield microscopy at 50 x magnification a 

 
Microspectrophotometry in the visible range 
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All fibres overlaid 

 
Homogeneity and Stability of test items 
 
Fibres were collected from source yarns and checked for suitability.  
 
Fibres are stable at room temperature. Samples have been retained for testing after the program has been completed if required.  
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Examination requested 
 
An examination of the tape lift collected from the scene.  
A comparison of fibres with reference samples obtained from the four suspects. 
An evaluation of the weight which can be assigned to any match, if any match is found 
 
Expected results 
 
The expected answers are binary. The fibres are either detected or not detected, and if detected, 
each fibre is correctly identified or not. 
 
Item 1 should be identified to contain 6 acrylic fibres and 4 cotton fibres. 
 
Items 2,3 & 5 should be identified as containing acrylic fibres, which are distinguishable from Item1  
 
Item 4 should be identified to contain 50/50 mix of acrylic and cotton fibres. Cotton and acrylic 
fibres from item 1 are not distinguishable from cotton and acrylic fibres from time 4.  
 
END OF DOCUMENT 
  



Page 34 of 37 
Fibre Analysis 2021-4  Final Report 
 

Fibre Analysis 2021-4 Feedback  
 
Forensic Foundations 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 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.forensicfoundations.com.au/feedback  
 
 

St
ro

ng
ly

 
Ag

re
e 

Ag
re

e 

D
is

ag
re

e 

St
ro

ng
ly

 
D

is
ag

re
e 

N
A 

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’ 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.forensicfoundations.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. 

 

https://www.forensicfoundations.com.au/proficiency-testing/proficiency-test-development/
https://www.forensicfoundations.com.au/proficiency-testing/proficiency-test-development/
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This form can be emailed to quality@forensicfoundations.com.au or you can discuss 
your suggestions on either 03 9018 8919 or 0429 966 012. 

mailto:quality@forensicfoundations.com.au
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