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Introduction 
 
Design  
 
Forensic Foundations’ 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’ 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’ 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 this 2021-10 round of Proficiency Tests is publicly available via the Forensic 
Foundations 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.  

 
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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2021-10 Biological Examination & DNA 
 
The aim of this test was to review the end-to-end forensic examination, analysis, and reporting 
process. Thus, in addition to interpreting and reporting the results from known and unknown 
biological 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’ 
was minimal.   
 
This test provided a mechanism for participating laboratories to review their results and those of 
other laboratories to facilitate2&3: 

• 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 seven participants. The seven participants represented 
three laboratories. Each laboratory submitted one response. 
 
The participants were provided with one dress (Item 1) and 4 reference samples (Items 2-5). 
 
Items were sealed in tamper evident bags and included descriptors for continuity purposes. 
 
 
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 
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Report Summary 
 
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 information provided by the participants concurs with the packaging, labelling and samples as 
distributed to different degrees of thoroughness. Two laboratories used a computer based LIMS 
system which included the use of barcodes.  
 
Examination / Analysis 
 
Presumptive alternative light source examinations were conducted by all the participating 
laboratories. Only one laboratory undertook further presumptive and confirmatory tests. The 
results indicate the usefulness of further screening and confirmatory testing.  
 
One laboratory did not undertake examination and analysis of the DNA samples as they would not 
do this as part of their regular casework. One laboratory undertook the examination of the 
reference samples, to satisfy the requirements of the test although this is not part of their routine 
casework.  
 
The same quantification and amplifications kits and electrophoresis/detection system was used by 
both laboratories. However, different extraction kits were used, with one laboratory undertaking 
differential extraction.  
 
One laboratory was unable to exclude Joel Moore as a contributor to the stain, the second 
laboratory was unable to exclude both Joel Moore and Amanda Sanders.  
 
Interpretation and Conclusions 
 
One laboratory reported using Random Match Probabilities whilst the second laboratory used a 
Likelihood Ratio.  
 
 
 
The facilities’ results are consistent with the expected findings” 
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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. 
 
All laboratories indicated that the samples were received intact and the continuity details were as 
expected.  
 
Two laboratories stored the samples, prior to examination, at a controlled room temperature, whilst 
the third laboratory stored the samples at 4oC.  
 
Two laboratories utilized a computer based LIMS system (including the use of barcodes), one 
laboratory indicated that paper based records were also used as a form of backup. One laboratory 
only used a paper based method of recording.  
 
All laboratories indicated that the sample description corresponded to the accompanying 
paperwork.  
 
Examination / Analysis 
 
Laboratories were requested to provide information with respect to the Examination and Analysis 
of Item 1 using a supplied proforma table. A wide range of presumptive and confirmatory tests 
were included in the proforma table, to minimize the possibility of the contents being used for 
guidance (i.e. these were the type of tests expected to be performed) and contextual bias. In 
addition, a number of free text fields were provided.  
 
Item 1 was examined by all participating laboratories using an alternative light source (one 
laboratory indicated this was a blue light) which provided a positive result.  
 
Laboratory 96150A also examined the dress/stain using acid phosphatase/brentamin and 
microscopy (Christmas Tree stain) for the detection of semen/spermatozoa and phadebas for the 
detection of saliva. All tests resulted in a positive finding.  
 
Two laboratories excised the stain for further examining, whilst one laboratory swabbed the 
presumptive stain.  
 
Laboratory 26788 are responsible only for item description, examination and sample collection. 
Further data was therefore not provided by this laboratory. No adverse findings are made as 
laboratories should treat proficiency tests in the same manner as casework.  
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The remaining two laboratories provided the following information with respect to their 
methodology. 
 
 39376 96150A 
 Item 1 Item 2-5 Item 1 Item 2-5 

Extraction  

Casework Pro Kit 
(Promega) 
Casework Extraction Kit. (Promega) 
Maxwell 16 Instrument (Promega) 

Differential/ 
DNA IQ 
 

DNA IQ 

Quantification  

Quantifiler Trio DNA Quantification Kit 
(Thermo Fisher Scientific), 
7500 Real-Time PCR Systems 
(Applied Biosystems) 

Quant Trio 
 

Amplification 
System(s) 

GlobalFiler PCR 
Amplification Kit 
(Thermo Fisher 
Scientific) 
Proflex PCR 
System 
(Applied 
Biosystems 
GeneAmp PCR 
System 9700 
(Applied 
Biosystems 

GlobalFiler PCR 
Amplification Kit 
(Thermo Fisher 
Scientific) 
GeneAmp PCR 
System 9700 
(Applied 
Biosystems 
 

GlobalFiler and Y-Filer Plus 

Electrophoresis 
and detection 
method  

3500xL Genetic Analyzer (Applied 
Biosystems) 
3500 series Data Collection Software, 
GeneMapper ID-X Version 1.5 

3500 XL, 
Genemapper 
ID-X software 

3500XL FASTR 
software 

 
The following analytical values were used in the laboratories 
 
 39376 96150A 
 RFU (peak height) value or percentage 
 Evidentiary 

samples 
Reference 
samples 

Evidentiary 
samples 

Reference 
samples 

Analytical 
Threshold 

80  80  50 50 

Peak height 
ration 
(heterozygotes) 

> 1000  – 70% 
501-1000 – 61% 
≤ 500  – 49% 

> 1000  – 70% 
501-1000  – 61% 
≤ 500  – 49% 

 300 
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Comments 
 
39376-1 
Our laboratory does not process reference samples as casework. As such, the reference samples 
(item2 to 5) in this test kit were treated as evidence samples in order to be processed in our 
laboratory. However, items 2 to 5 were processed separately from item 1 in the entire workflow 
and were only processed after item 1 had been completely processed.   
 
96150A 
Item 1 (evidence exhibit) was examined, sampled and analysed in separate laboratories and 
equipment to items 2-5 (reference samples)  
 
Differential extraction was performed on the cutting from item 1 producing two fractions. 
Quantification values for the fraction expected to contain epithelial cells was below the laboratory 
cut off for further analysis and therefore this fraction of the differential was not processed further to 
PCR or electrophoresis.  
 
Laboratory cut off for sample to go to PCR is 0.01ng/ul  
The Quant Trio short autosomal result for fraction expected to contain epithelial cells was 
0.001361 ng/ul and the male specific Y-target was undetected  
 
Forensic Foundations comments 
 
Only one laboratory undertook examination of the stain using methods other than alternative light 
source. This laboratory demonstrated the presumptive presence of saliva and semen and the 
presence of spermatozoa. Given that the scenario alleged oral sex, a mixture of saliva and semen 
would be expected. Using only alterative light sources may detect the location of a stain but will 
only provide very limited information regarding the composition of the stain. 
 
Two laboratories’ routine casework procedures did not correspond with the expectation of this test. 
One laboratory undertook only the stain location and collection phase, whilst the second laboratory 
undertook the examination of the reference samples as if they were evidentiary samples, with 
appropriate safeguards. Both approaches were acceptable and will provide the laboratories with 
data which will be relevant to their operational procedures.  
 
Analytical Results 
 
Participants were requested to provide DNA typing information using a proforma table. This 
facilitated both consistent responses and the collation and comparison of responses.  
 
Participant responses are provided in an Excel spreadsheet (Table 1) which may be made 
available upon request.  
 
Forensic Foundations comments 
 
Full profiles were obtained from each of the reference samples by both laboratories.  
 
Laboratory 39376 does not appear to have utilised a differential extraction and obtained a mixed 
DNA profile. This mixed profile was deconvoluted into minor and major components. It is not clear 
whether this deconvolution occurred before or after the interpretation of the reference samples.  
 
Laboratory  96150A undertook a differential extraction of the stain. The epithelia component was 
below the laboratory cut off and further analysis was not undertaken.  
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The results from both laboratories was consistent with the expected results 
 
Interpretation, Conclusions and Reported Results  
 
The laboratory which did not undertake the DNA profiling reported that “Biological examination has 
been successfully conducted on the given finding. The biological examination analysis find out the 
presence of one presumptive biological stain. The stain identified has been documented, 
described and collected in accordance with the internal procedures.” 
 
The two participating laboratories which undertook DNA profiling used different forms of statistical 
reporting.  
 
39376 reported that the major contributor profile matched ‘Reference Sample Joe Moore’ and 
provided a ‘Random Match Probability’ for the profile of the major contributor. No statistics were 
provided for the DNA profile of the minor contributor which was reported as matching ‘Reference 
Sample Amanda Sanders’ and was reasonably expected as a contributor.  
 
96150A reported the results of the Globalfiler and Yfiler results separately using a likelihood ratio 
approach. These two possible explanations of the results were given as: 

1) The source of the DNA is MOORE  
2) The source of the DNA is an unknown individual (not MOORE) 

 
Forensic Foundations’ comments 
 
Item 1 and reference samples 
 
No issues were encountered obtaining a DNA profile from the reference samples.  
 
Mixed saliva / semen stain on the dress (Item 1).  
 
Laboratory 39376 obtained a mixed DNA profile which could be deconvoluted into a minor and 
major contributor. A full profile was obtained from the major contributor and a partial profile from 
the minor contributor. 
 
Laboratory 96150A undertook differential extraction. The epithelial faction was below the cut-off for 
further testing. A full profile was obtained from the spermatozoa fraction.  
 
These results indicate the usefulness of differential extraction especially when the source of the 
spermatozoa fraction is of importance (i.e. unknown male / known female).  
  



Page 10 of 18 
2021-10 Biological Examination & DNA Final Report 

APPENDIX A 
 

 
EXAMINATION REQUEST 
AND ITEM SUBMISSION 

 

EASTERN AUSTRALIAN 
POLICE SERVICE 

 
OFFENCE: Sexual Assault 

DATE OF OFFENCE 20/12/2021 

BRIEF STATEMENT OF FACTS 
Ms Amanda Sanders reports she has been sexually assaulted. She was walking 
home from a gathering with her friends when attacked. She was forced to perform 
oral sex on one male, and afterwards spat onto her dress. 
 
When she got home, she immediately called the Police. She is not sure who the 
assailant was, but three suspects have been apprehended and DNA samples taken. 
 
Ms Sanders was examined by a forensic medical officer and a reference sample was 
given. 

 
ITEM SUBMITTED FOR EXAMINATION 

Item 1 – Dress from complainant – Amanda Sanders 
Item 2 – Reference sample – suspect 1 – Joel Moore 
Item 3 – Reference sample – suspect 2 – Xander Hammond 
Item 4 – Reference sample – suspect 3 – Lucas Arnold 
Item 5 – Reference sample – complainant – Amanda Sanders 
 

EXAMINATION 
REQUESTED 

An examination of the dress collected from the complainant for the presence of 
biological material.  
A comparison of any biological material located on the dress with the reference 
samples. 
An evaluation of the weight which can be assigned to any match, if any match is found 
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PROFICIENCYTESTING@FORENSICFOUNDATIONS 
BIOLOGICAL EXAMINATION & DNA – 2021-10 

 
MANUFACTURER’S INFORMATION 

Issued 04/04/2022 
Introduction 
 
The test was designed to replicate an alleged sexual assault with biological 
staining on clothing collected from the complainant and reference samples 
from the complainant and three suspects. 
 
Scenario 
 
Ms Amanda Sanders reports she has been sexually assaulted. She was walking home 
from a gathering with her friends when the assailant attacked. She was forced to perform 
oral sex on one male offender, and afterwards spat, resulting with some biological 
material on her dress. 
 
She got home and immediately called the Police. She is not sure who the assailant was, 
but three suspects have been apprehended and DNA samples taken. 
 
Ms Sanders was examined by a forensic medical officer and a refence sample was 
provided. 
 
Aim 
 
The aim of the program is to assess the laboratories’ ability to competently locate and 
identify biological material and assess its significance and then extract / amplify and 
interpret DNA profiles. 
 
Program design and assessment 
 
The test was designed, coordinated and the assessed by Forensic Foundations. 

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

Mobile: 0429 966 012 
 

admin@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


 
Samples 
 
• One set of matching male blood and semen was sourced from Cardinal 

Bioresearch. The samples were received frozen on dry ice. They were stored in a 
temperature monitored freezer and then moved to a temperature monitored 
refrigerator to thaw prior to use. The blood sample was labelled ‘Sample A’ and the 
semen sample labelled ‘Sample B’. 
 

• Two units of whole blood were sourced from Red Cross Lifeblood, Australia. Both 
whole bloods were sourced from male donors. The blood was stored on frozen 
blocks in an insulated container during transport. The blood was stored upon receipt 
in a temperature monitored freezer and moved to a temperature monitored 
refrigerator to thaw prior to use. The Red Cross identification numbers were 
recorded, samples were labelled: ‘Sample C’ and ‘Sample D’. 
 

• One saliva sample was sourced from a female donor. The saliva was stored upon 
receipt in a temperature monitored freezer and moved to a temperature monitored 
refrigerator to thaw prior to use. The sample was labelled ‘Sample E’. 

 
 
Pre-testing 
 
Approximately 100µl of each sample were placed on either a swab (samples C & D) 
or an FTA card (samples A & E) using a micropipette. Transfers were checked by a 
second scientist.  
 
The samples were profiled by an independent ISO17025 accredited DNA laboratory.  
 
Test production 
 
The tests were produced at Forensic Foundations’ facilities. Surfaces were 
covered with fresh bench coating and disposable consumables were used. All 
biological samples were agitated before and during production, to ensure 
homogeneity 
 
Reference samples 
 
Approximately 100µl of each sample was placed onto an FTA card, using an 
uncalibrated micropipette. Transfers were checked by a second scientist. The FTA 
cards were labelled: 
 

Sample A -> Item 3 – blood sample 
from suspect 1 –Moore 

Sample C -> Item 2 – blood sample 
from suspect 2 –
Hammond 

Sample D -> Item 4 – blood sample 
from suspect 3 – 
Arnold 

Sample E -> Item 5 – Saliva 
sample from 
complainant - Sanders 
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Item of Interest 
 
Item 1 – dress belonging to the complainant 
 
A mixture comprising approximately 1ml of semen (sample B) and approximately 2ml saliva 
(sample E) was agitated thoroughly. 150ul of the mixture was deposited onto the front of the of the 
dress near the collar. 
 

D
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) 

 

  
 
Once dried, the dress was sealed in a labelled tamper evident bag. 
 
The major sources of error during production included failure to properly disinfect the workspace 
prior to sample preparation / examination / analysis and/or sample mix-up. 
 
Tests were stored at room temperature prior to distribution using DHL Courier. Samples are stable 
and no use by date was provided. 
 
Expected results 
 
• Item 1:  

o A saliva/semen mixture stain should be located on the front of the dress.  
o A mixed DNA profile should be obtained from the stain. The victim (Sanders) and 
suspect 1 (Moore) cannot be excluded as the source of the stain. 

 
The DNA profiles and the subsequent statistics obtained will vary due to the use of 
different amplification protocols and frequency databases. However, the final 
conclusions should not change. 
 
The major source of error by the participant would be failure to correctly interpret DNA 
profiles, failure to properly disinfect the workspace prior to sample preparation/ 
examination / analysis and/or sample mix-up.  
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Pretesting results 
The following results were obtained from the pretesting of the samples. 
 
DNA Profiles may be made upon request. 
 

END OF DOCUMENT  
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2021-10 Biological Examination & DNA 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. 

 
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. 
 

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