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Dear Fellows and Colleagues,

Misconducting in Forensics is on the spot [1]. An example is given by the analysis done 
by the members of an elite FBI laboratory’s microscopic hair forensic unit. Of a total of 28 
examiners, 26 overstated forensic matches in ways that favoured prosecutors in more than 
95% of 268 trials reviewed. Of these trials, 32 defendants were sentenced to death, and 14 
have been executed or died in prison [2]. Hair analysis, DNA testing, fingerprinting, blood 
analysis, drugs of abuse analysis are measures primarily used to uncover criminal activity. 
However, how reliable are they?
The future of forensic methods passes for a holistic and translational engagement of 
the different branches of Forensic Science, ensuring that forensic analysis is accurately 
performed in a controlled laboratory environment but, ensuring that it is also applicable in 
the crime scene.

The perspective set out above was the starting point to the Translational Forensics series 
of conferences. Thus, the translational Forensics conference was born two years ago 
during the V-ICAP conference. There, my good friend professor Simona Francese (UK) 
presented her latest findings in Forensics Fingerprinting by mass spectrometry. We talk 
that time about the difficulties facing by forensic science in becoming an effective tool 
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(lack in accuracy) to help in curt to identify guilty people, but most importantly, to identify 
innocent people. During such conversations, we realize that one of the problems is that 
Forensics is divided into many small compartments with few connections between them, 
which makes difficult Forensics progress forward. So, we decided to bring together in a 
translational way police officers, judges, physicians and scientists to a common conference 
were to discuss Forensics Science in a holistic way. The idea is to share the best current 
knowledge in all areas of forensic sciences, as well as, to interconnect them in such a way 
that Law and Justice prevail. At the end, who wants to see an innocent condemned for a 
crime which is not responsible for?

Translational forensics 2019 is going to join the best in the hottest areas of Forensics, such 
as fossil forensics, mass spectrometry-based fingerprinting, cadaveric decomposition, 
forensic genetics, rebuilding Forensics, the Virtopsy approach, forensics DNA and also 
cybernetic Forensics.

On behalf of the bioscope group and on behalf the scientific and organizing committees, 
we welcome you to Caparica and to Forensics 2019.

We wish you a pleasant stay. 
Yours truly,

Carlos Lodeiro, PhD, FRSC 
José Luis Capelo, PhD, FRSC 

Hugo Santos , PhD
Conference Chairs

BIOSCOPE Group, LAQV-REQUIMTE, Chemistry Department, NOVA School of Science and 
Technology, NOVA University Lisbon, Caparica 2829-516, Portugal. 

PROTEOMASS Scientific Society, Madan Parque, Rua dos Inventores, Caparica 2825-182, Portugal

1st International Caparica Conference in Translational Forensics 2017
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Sunday, 17th November

17.00 - 19:15 Conference Registration

19:30 Welcome Dinner

Program 
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Monday, 18th November

Room A

08:00 - 08:30 Opening Session
Chairs: José L. Capelo | Carlos Lodeiro

08:30 - 09:10 PL1. Ruth Morgan

09:10 - 09:50 PL2. Jean François-Focant 

09:50 - 10:10 KN1. Daniel Vanek

10:10 - 11:00 Coffee Break | Poster Session 

Room A Room B
Chair: Ruth Morgan Jean François-Focant 

11:00 - 11:15 OA.01 Nunzianda Frascione OB.01 Imran Sabri

11:15 - 11:30 OA.02 Nicholas Booth OB.02 Cristina Pires

11:30 - 11:45 OA.03 Liz Moore OB.03 Xu Lei

11:45 - 12:00 OA.04 Luciana Caenazzo OB.04 Russell Lupica

12:00 - 12:15 OA.05 Conrado Martinez-Cadenas OB.05 Lisa Dilbeck

12:15 - 12:30 OA.06 Marise Heyns OB.06 Vesna Rakic

12:30 - 14.00 Lunch

Room A Room B
Chair: Carlos Lodeiro José L. Capelo

14:00 - 14:15 OA.07 Emma Cheshire OB.07 Věra Kalvodová

14:15 - 14:30 OA.08 Armin Alibegović OB.08 Alicia Rairden

14:30 - 14:45 OA.09 Andreas Heinrich OB.09 Jarosław Moszczyński

14:45 - 15:00 OA.10 A. Borowska-Solonynko OB.10 Wilma Duijst

15:00 - 15:15 OA.11 Tamara Gelderman OB.11 Sergio Castellon

15:30 - 19:40 Visit to Lisbon Downtown

20:00 Dinner
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Tuesday, 19th November

Room A
Chair: José L. Capelo

08:00 - 08:40 PL3. Angel Carracedo

08:40 - 09:20 PL4. Simona Francese

09:20 - 09:40 KN2. Michael J. Thali

09:40 - 10:30 Coffee Break | Poster Session 

Room A Room B Room C
Chair: Simona Francese Angel Carracedo José L. Capelo

10:30 - 10:45 OA.12 T. Broughton OB.12 Lay Hong Seah

Shotgun Session

10:45 - 11:00 OA.13 Vladimir Klevno OB.13 Marina Korolija

11:00 - 11:15 OA.14 Anna Carfora OB.14 Toshikazu Kondo

11:15 - 11:30 OA.15 Martin Johnston OB.15 Barbara Hernando

11:30 - 11:45 OA.16 Agatha Grela OB.16 M. Chovalopoulou

11:45 - 12:00 OA.17 Semyon Plis OB.17 Kazuya Ikematsu

12:15 - 12:30 Coference Group Photo

12:30 - 14:00 Bruker Lunch Seminar - Room C | Forensic Toxicology

Room A

Chair: José L. Capelo

14:00 - 14:40 PL5. Denis A. Cusack

14:40 - 15:00 KN3. Paul Johnson

15:00 - 15:30 Coffee Break | Poster Session 

Room A Room B
Chair: José L. Capelo Carlos Lodeiro

15:30 - 15:45 OA.18 Alicia McCarthy Wilcox OB.18 Sree Kanthaswamy

15:45 - 16:00 OA.19 Annalise Acorn OB.19 Miljana Kecmanovic

16:00 - 16:15 OA.20 Tatia Lee OB.20 Pilar Martínez

16:15 - 16:30 OA.21 Stefania Urso OB.21 Johannes B Laurens

16:30 - 16:45 OA.22 Sunil Subramanyam OB.22 Arefev Mikhail

16:45 - 17:00 OA.23 Laetitia Heudt OB.23 Matteo Fabbri

17:00 - 17:15 OA.24 G. L. de la Grandmaison OB.24 Gianluca Quarta

17:15 - 17:30 OA.25 Zdravko Siketic

17:45 - 19:00 Chill Out Shotgun Poster Session 

20:30 Gala Dinner | Classical Music Concert | Drinking Together
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Wednesday, 20th November

Room A
Chair: J. L. Capelo

08:30 - 09:10 PL6. Miguel de la Guardia

09:10 - 09:50 PL7. Niels Morling

09:50 - 10:10 K4. Marcel de Puit

10:10 - 10:30 KPRK Talk. Carmen García Ruiz

10:30 - 11:00 Coffee Break

Room A
Chair: Miguel de la Guardia

11:00 - 11:15 OA.26 Brian Young

11:15 - 11:30 OA.27 Joseph Donfack

11:30 - 11:45 OA.28 Ana Boix Sanfeliu

11:45 - 12:00 OA.29 Małgorzata Król

12:00 - 12:15 OA.30 Helen Tidy

12:30 - 14:00 Lunch

Room A
Chair: José L. Capelo

14:00 - 14:15 OA.31 Ismail Mekkaoui Alaoui

14:15 - 14:30 OA.32 Miguel de Figueiredo

14:30 - 14:45 OA.33 Valerio Causin

14:45 - 15:00 OA.34 Regina Cicarelli

15:00 - 15:15 OA.35 Shaofang Wang

15:15 - 16:00 Shotgun Prizes Ceremony | Closing Ceremony

20:00 Dinner
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General 

Hotel
Rooms

Pool

1.  Pablo Neruda Room A
2.  Pablo Neruda Room B
3.  Pablo Neruda Room C
4.  Secretariat
5.  Chill Out
     Shotgun Poster
     Poster
     Sponsor
     Coffee breaks
     Networking
     Bathroom

3 2 1
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CONFERENCE VENUE

Aldeia dos Capuchos Golf & SPA

The conference Venue ALDEIA DOS CAPUCHOS GOLF & SPA is located in a little village 
near Lisbon (5 min by car), close to one of the most beautiful beaches from Portugal. 
The Aldeia dos Capuchos Golf & SPA hotel, placed at the entrance to the historic Vila dos 
Capuchos, known for its unique character and the majestic presence of the Convent, is in 
itself a magni cent belvedere overlooking the sea. http://www.aldeiadoscapuchos.pt

How to Reach
Hotel Aldeia dos Capuchos Golf & SPA

From any place in Lisbon to Congress Venue (Hotel ALDEIA DOS CAPUCHOS GOLF & 
SPA) a taxi must be taken to the following address: “Largo Aldeia dos Capuchos 2825-017 
Caparica – Portugal”
• Estimated price (no traf c jam): €25-€30
• Avoid the following hours to travel from Lisbon to Caparica (most likely trafic jam): 18-21h
• Avoid the following hours to travel from Caparica to Lisbon (most likely trafic jam): 07-09:30h
• Always ask for a ticket to the taxi driver.

RECOMMENDED way to take a TAXI at the LISBON Airport

1. Before arrive to the airport Download the Application BOLT 
(https://bolt.eu/) to your smart phone

2. Call the Car from Airport Departures Zone.
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LOCAL INFORMATION

Host Capital
Lisbon

Lisboa is the Portuguese capital since the mid-13th century, which makes it one of the 
oldest in the world.
The city enjoys a Mediterranean climate and is a potpourri of character and charm, where 
20 centuries of history and cultural influences mingle with modern trends and lifestyles.
Legend tells that it was founded by Ulysses. Most likely it was founded by the Phoenicians; 
the name comes from “Olissipo”, which has its origins in the Phoenician words “Allis Ubbo”, 
meaning “enchanting port”.
Lisboa is among the top tourist preferences in Europe; it has been distinguished, over the 
years, in different categories.
Lisbon is ageless, but it loves company, as you’ll  nd out if you meet someone and ask them 
to explain, with lots of gestures and repetition, where the best place is to listen to Fado. 
After all, Lisbon is famous for its hospitality and the family-like way it welcomes visitors.

We invite you to  nd out more, during your Visit to Lisbon Downtown as schedule in the 
programe, on November 18th following our FORENSICS 2019 recommended tourist spots.

For more information regarding public transportations, please see:

• Metropolitano de Lisboa: https://www.metrolisboa.pt/en/
• Carris - Transportes Públicos Lisboa (Bus): http://www.carris.pt/en/home/
• TST - Transportes Sul do Tejo (Bus): https://www.tsuldotejo.pt/?idioma=2
• Trantejo So usa (Boat): https://ttsl.pt
• Fertagus (Train): https://www.fertagus.pt/en
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Host City
Almada

The statue of the Santuário do Cristo-Rei, one of the most emblematic monuments of the 
20th century, can be found in Almada. Built in 1959, it is 110 metres high and offers a unique 
view over the capital and the Tagus estuary. Inspired by the Cristo Redentor monument 
in Rio de Janeiro, the figure of Christ opens its arms to Lisbon and receives hundreds 
of tourists, as well as pilgrims. The Costa de Caparica, one of the most popular beach 
destinations in the region, can be found on what is known by the people of Lisbon as “the 
other side” or the “south bank”.

Convento dos Capuchos

The elegant lines of the Capuchos convent set the point of equilibrium with the magnificent 
view reached from its viewpoint. With a privileged location on the Atlantic, from the 
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Convento dos Capuchos it is possible to contemplate Lisbon, the Serra de Sintra, The Bay 
of Cascais, the Bugio, the Tower of S. Julião, to the Serra da Arrábida and to Cabo Espichel.
The simplicity and despomation of the building reflect the principles of the Franciscan 
Friars, for whom this place of worship was built in the 16th century.
More than 400 years later, the Capuchos convent maintains peace, conducive to meditation 
and isolation sought by its first inhabitants.
Fully restored by the town hall of Almada, the building maintains the original moth conjugated 
with the creation of the best conditions, to be a modern space of culture, particularly 
dedicated to the area of music.
The whole surrounding environment, overlooking the sea, surrounded by pleasant gardens, 
away from the hustle and bustling of the big centers, but just a few minutes from Lisbon, 
makes the Capuchos convent a mandatory place of visit for lovers of heritage and nature.

Costa da Caparica

Costa da Caparica is a vibrant and modern resort town adored by the Portuguese, but almost 
unknown to foreign tourists. The coastline of the Costa da Caparica is simply amazing, 
famous for its vast sandy beach, powerful surfing seas and beautiful natural scenery, all less 
than a 20-minute drive from central Lisbon. The Portuguese flock here during the summer, 
drawn by the beaches, the friendly family atmosphere or the beach parties at the remote 
beach bars at the late night. 
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Telecomunications

There are three major mobile telephone operators in Portugal that you can roam with: MEO, 
NOS and Vodafone. The protocols for digital mobile telephone transmissions are based 
on GMS technology, operating at frequencies of 900 and 1800MHz. Please contact your 
operator provider for further details.

Special numbers:
• Lisbon Police: +351 21 765 4242
• GNR Costa de Caparica: +351 212 909 340
• Cacilhas Firemen: +351 212 900 030
• Lisbon airport: +351 21 8413500, aeroporto.lisboa@ana.pt
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SOCIAL PROGRAM

We hope that Forensics 2019 will be an informative, educational and, last but not least, 
enjoyable event. The Forensics 2019 Social Events will be an pleasent note in addiction to 
conference sessions, offering a great opportunity for networking.

Welcome Dinner 

Sunday, November 17th, 2019
Starting at 19h30
Venue: Hotel Aldeia dos Capuchos dos Capuchos Golf & SPA

Open to all registeed delegates and accompaning persons staying at the conference venue.
The primary objective is to create opportunities for meaningful encounters which not only 
foster positive relationships between community members. 
We want to provide a pleasant reception dinner for all our participants upon their arrival 
at Forensics 2019.

Visit to Lisbon Downtown

Monday, November 18th,2019
Starting at 15h30
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Open to all registeed delegates and accompaning persons.
We invite you to find out more, during your Visit to Lisbon Downtown as schedule in the 
programe, on November 18th following our Forensics 2019 recommended tourist spots.

Gala Dinner & Classical Music Concert

Tuesday, November 19th,2019
Starting at 20h30
Venue: Aldeia dos Capuchos Golf & SPA

Open to all registeed delegates and accompaning persons.
The mild climate, fertile soil and maritime connections have contributed to the rise of a rich 
gastronomic tradition.
The typical gastronomy of Almada is particularly linked to the sea and its products for 
two reasons. First, the obvious proximity to the Atlantic. But second, and not least, are the 
cultural roots of the inhabitants of Costa de Caparica.
The region can boast a wide variety of dishes, due to its proximity to the ocean and the 
long established fishing industry, it is not surprising that fresh fish and shellfish exist in 
abundance, thus giving rise to many well-known local specialties including delicious Fish 
stew.
The musical performance by a classical trio of harp, violin and cello.
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PRESENTATION INSTRUCTIONS

Oral Presentations

TIME FOR PRESENTATIONS

SESSION TYPE TOTAL LENGTH PRESENTATION Q&A
Plenary 40 min. 30 min. 10 min.
Keynote 20 min. 17 min. 3 min.

Oral 15 min. 12 min. 3 min.
KPRK (recorded) 20 min. 17 min. 3 min.

Shotgun 5 min. 5 min. n/a

PRESENTATION PREPARATION

3. Each session room will be equipped with one laptop (installed with Windows 8 or 10, Microsoft 
PowerPoint 2016) and an LCD projector. Kindly be noted that all speakers must use the  
providelaptop to prevent connection problems.

4. Please use horizontal slides and make sure all fonts appear as expected and all audio/
video clips work properly.

5. Please use 16:9 as the presentation format.
6. Save your presentation as .pptx
7. We kindly ask for your understanding that due to time limitation at the conference room,  

presentations should preferably be prepared and edited before upload. Thus, please 
bring your presentations in a ready-to-upload format.

8. All presenters are requested to upload and review presentation files in the conference 
room HALF DAY prior to the scheduled presentation date.

BEFORE PRESENTATION

1. Please arrive at your session room at least 15 minutes before your session starts to meet 
the chairs and to re-confirm your presentation slides.

2. The Conference staff will be present at each session room to provide any relevant 
assistance.

Should you have any questions, please do not hesitate to contact the Conference Secretariat via email at 

jlcapelom.forensics2019@bioscopegroup.org.
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Poster Presentation

Please kindly follow the guidelines provided as the followings for the preparation and 
display of your poster.

POSTER DISPLAY

Dimension of Display board is 120 cm width by 200 cm height.  
The paper number will be mounted on the top of the board by the 
Congress staff. The poster should be measured within horizontally 90 
cm max and vertically 120 cm max.

POSTER PREPARATION

1. Be sure to include the Abstract Title, Authors’ Names and Affiliations at the top of the 
poster.

2. Use the headings “Introduction, Methods, Results, Conclusions” to identify the poster 
layout.

3. The text of your presentation should be visible from 1 meter away. Therefore, a large 
font (20 point or larger) for the primary text should be applied for, and an even larger 
font for headings

4. You must print and carry your poster to the conference site.
5. Poster presentation will be held on the conference Hall and Diamonds Room.
6. Presenting authors are required to set up the posters during the designed hours using 

the blue tack or paper clamps provided onsite. No glue, tape, thumbtacks or staples are 
permitted.

Should you have any questions, please do not hesitate to contact the Conference Secretariat via email at 

jlcapelom.forensics2019@bioscopegroup.org.
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Shotgun Presentations

Shotgun presentations must be complemented by a poster presentation.

Please kindly follow the guidelines provided as the followings for the shotgun preparation 
and display of your poster.

Shotgun Poster presentation will be done during the shotgun poster chill out session that 
will take place on Tuesday 19th November, in the Caparica Room, close to the swimming 
pool.

SHOTGUN PRESENTATION

1. Please use horizontal slides and make sure all fonts appear as expected and all audio/
video clips work properly.

2. Please use 16:9 as the presentation format.
3. Save your presentation as .pptx
4. All presenters are requested to upload and review presentation files in the conference 

room during the coffee-break prior to the scheduled presentation time.

BEFORE PRESENTATION

1. Please arrive at your session room at least 15 minutes before your session starts to meet 
the chairs and to re-confirm your presentation slides.

2. The Conference staff will be present at each session room 
to provide any relevant assistance.

POSTER DISPLAY

Dimension of Display board is 120 cm width by 200 cm height. 
The paper number will be mounted on the top of the board 
by the Congress staff. The poster should be measured within 
horizontally 90 cm max and vertically 120 cm max.
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POSTER PREPARATION

1. Be sure to include the Abstract Title, Authors’ Names and Affiliations at the top of the 
poster.

2. Use the headings “Introduction, Methods, Results, Conclusions” to identify the poster 
layout.

3. The text of your presentation should be visible from 1 meter away. Therefore, a large font 
(20 point or larger) for the primary text should be applied for, and an even larger font 
for headings

4. You must print and carry your poster to the conference site.
5. Poster presentation will be held on the conference Hall and Diamonds Room.
6. Presenting authors are required to set up the posters during the designed hours using 

the blue tack or paper clamps provided onsite. No glue, tape, thumbtacks or staples are 
permitted.

Should you have any questions, please do not hesitate to contact the Conference Secretariat via email at 

jlcapelom.forensics2019@bioscopegroup.org.
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Conference Language

English is the Forensics 2019 official language. No simultaneous  translation is provided.

Internet - Wireless Connection

Hotel Aldeia dos Capuchos dos Capuchos Golf & SPA has a wireless internet connection, 
it is free access.
WiFi Connecion: Aldeia dos Capuchos 

Username: capuchos

Password: capuchos

Certificate of Attendance

The Certificate of Attendance will be distributed among all delegates upon registration in 
the conference Forensics desk.

Lost and Found

Lost and found items can be recovered during the hours of the Congress at the Registration 
Desk. 

Liability and Insurance

Registration fees do not include participants insurance against personal accidents, sickness 
and cancellations by any part, theft, loss or damage to personal possessions. Forensics 2019 
and the Organization Secretariat accept no liability.

Program Changes

Due to circumstances beyond the control of the Organization and Forensics 2019 Secretariat, 
last minute changes to the programme may be unavoidable. All the information in this 
program is accurate as at the day of printing (November 7th,2019).
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THE PROTEOMASS SCIENTIFIC SOCIETY 

BEST SHOTGUN PRESENTATION & SHOTGUN-POSTER 
PRIZES 

We are proud to announce that The PROTEOMASS Scientific Society will award the best 2 
Shotgun oral presentations, and the best 2 shotgun poster presentation with a conference 
gift and a certificate each respectively. 
The criteria for eligibility will be based on the excellence and originality of the research 
presented as well as on the quality of the presentation. During the shotgun presentation 
session, the audience will mark all the communications.
To receive the prize is mandatory to be presented in the Closing Ceremony.

BEST POSTER PRIZES

We are proud to announce that The PROTEOMASS Scientific Society will award the best 
3 poster presentations with a conference gift and a certificate each respectively (1st and 
(2nd-3rd)). 
Please vote for the BEST 3 posters at the registration DESK. Voting is due before Tuesday 
19th afternoon.
To receive the award is mandatory to be presented during the Gala Dinner Award Ceremony.
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Forensic science and interpretation; challenges 
and innovation for the future

Ruth M. Morgan1,2*
1UCL Centre for the Forensic Sciences, 35 Tavistock Square, London, WC1H 9EZ

2UCL Department of Security and Crime Science 35 Tavistock Square, London, WC1H 9EZ
*email: ruth.morgan@ucl.ac.uk

Technological innovations are delivering breakthroughs and the state of the art in forensic science and the 

increased capabilities in detection is transforming crime reconstruction. However, at the same time Forensic 

Science has been facing increasing scrutiny [1,2] and is now recognised to be in a state of crisis [3].  Forensic 

science is a complex ecosystem that sits at the intersection of the domains of government, law, policy, 

policing and science.  To address the challenges in forensic science, there is a need to identify and address 

their root causes.  As we look to the future, it is clear that incorporating this complexity into a framework 

of crime reconstruction will be critical to identifying the root causes of the crisis in forensic science and 

developing solutions to address them.

One critical issue within the research domain is the evaluative interpretation of forensic science evidence. 

Explicit and tacit knowledge must come together to achieve transparent, reproducible and accurate 

understandings of not only what a specific trace or material is (detection and characterisation), but also 

what it means [4].  This presentation will share examples of current research studies designed to address this 

challenge, and how these findings can inform the interpretation of evidence and the crime reconstruction 

process.  The hallmarks of a research culture that can support and enable innovation will also be explored 

and the question of how to create the environment(s) that promote this kind of research in forensic science 

will be considered.

References: 
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Recent Advances in the Analytical 
Chemistry of Cadaveric Decomposition
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Organic and Biological Analytical Chemistry Group, University of Liège, Belgium. 
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In forensic sciences, cadaveric decomposition has been and still is a topic of high interest as the study of 

the volatilome related to death can be supportive to various types of investigations [1].  Indeed, the volatile 

profile of decaying bodies is so wide that subtle differences can be expected based on the context of the 

death [2]. To highlight such differences in the volatile organic compound (VOC) fingerprints, there is a need 

for powerful separation science tools supported by integrated solutions allowing to robustly screen samples 

[3].  Comprehensive two-dimensional gas chromatography coupled to high resolution time-of-flight mass 

spectrometry (GCxGC-HRTOFMS) is one of the most potent tool in that area [4]. However, because of the 

overall resolution power of the technique relying on enhanced peak capacity of GCxGC, deconvolution of MS 

signals, and high mass accuracy, very large and complex data sets are routinely produced and require the 

development of computing tools for automated data processing prior to any relevant usage. 

In that context, in order to ensure the production of reliable results for decision making, it is of prime importance 

to optimize and apply stringent QA/QC criteria to each step of the analytical process. The use of central 

composite design is, for example, a method of choice to establish optimal analytical conditions for solid-phase 

microextration (SPME) and thermal desorption (TD), where peak intensities can be used as a quality metric 

versus the fiber/adsorbent type, incubation/loading time, flows, and temperatures as variable parameters. 

For the GC×GC-TOFMS, there is no properly defined quality metrics. Peak dispersion and chromatographic 

space occupation can be used versus the temperature ramp and the carrier gas flow. Different mass spectra 

screening scripts can also be developed in order to automatically remove contaminants, such as plasticizers 

and siloxanes emitted by the sorbents and columns to provide clean data sets for feature selection. 

As part of data processing, and because untargeted screening relies on the relative quantification, a proper 

normalization is required prior to any data mining. Z-score and probabilistic quotient normalization are often 

the two best performing approaches for GC×GC-TOFMS, depending on the level of control on sampling 

methods. Pearson and Spearman correlation, as well as unsupervised principal component analysis, can be 

used to evaluate the normalization efficiency. 

Finally, different approaches can be compared for feature selection and information extraction. A widely 

used approach in the field is based on Fisher Ratio calculation. This univariate method relieson the ratio 

between variances, as for an ANOVA. Another approach uses machine learning like Random Forest. At the 

end, sample clustering is used to evaluate the efficiency of the different approaches.

Globally, all these steps allow the proper data handling of complex GC×GC-TOFMS forensic data. This will be 

illustrated over selected examples where the volatilome of tissue decomposition has been studied.

References: 

[1] P.-H. Stefanuto, K. Perrault, S. Stadler, R. Pesesse, M. Brokl, S. Forbes, J.-F. Focant, Chem Plus Chem 79 (2014) 786–789.
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Massive genomic autopsy: Application of next generation sequencing 
technologies to the investigation of the cause of the death

Angel Carracedo*
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Sudden cardiac death in the young is a very traumatic event that occurs often in apparently healthy individuals 

without an explainable cause of death after a comprehensive medico-legal investigation. Knowledge 

about the pathologies with a risk of sudden death is increasingly showing a greater underlying genetic 

heterogeneity, which provides one of the main handicaps for molecular autopsy. On the other hand the 

enormous technological advances in sequencing technologies, allow us to analyse as many genes as we 

want at a cost increasingly reduced. The sum of these two factors (increased knowledge of genetics and 

available technologies) allow us to make an individualized study of the causes of sudden cardiac death in 

young adults, through massive sequencing of all potential genes involved in the process. This approach has 

been defined as massive genomic autopsy (1), and in this talk we will try to explain the possible scenarios and 

methods available for its implementation.  

Not only this approach is useful for the investigation of cardiac sudden death: Toxicogenetics can also give 

some light on adversary reactions to drugs and complement the investigation of the cause of death.
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Breaking barriers for implementable forensic science 
- the case of molecular fingerprinting 

Simona Francese1 
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As criminals become more forensically aware of their traceability, forensic scientists need to up their game 

with advancing implementable technology. Technology improvements should aim to enhance recoverability 

of the evidence and expand, strengthen and communicate retrievable intelligence.

Fingerprinting still remains one of the most powerful means of biometric identification. However it has been 

underplayed in terms of the additional value and information they contain.  

Pioneering work at Sheffield Hallam University, UK has demonstrated the capabilities of Matrix Assisted 

Laser Desorption Ionisation Mass Spectrometry Imaging (MALDI MSI) to yield both physical and chemical 

information by providing multiple images of the same fingermark, simultaneous with additional intelligence1. 

Physical information could complement the ridge pattern retrieved by CSI or even provide the only ridge 

pattern image for database comparison1, as well as enabling separation of overlapping impressions2. The 

opportunity to detect chemical information (aminoacids, fatty acids, peptides, proteins, drugs, toiletry 

products, condom lubricants and blood as a few examples) could provide investigative leads on physiological, 

pathological and lifestyle information as well as being useful to prove/disproof the suspect’s statements. In 

a more recent publication, we report on the opportunity to reliably detect and map the presence of blood 

onto the identifying ridges of a fingermark, thus providing associative evidence between the events of the 

bloodshed and the biometric information3. Consumption of drugs and alcohol can also be proved4-5 and 

this is useful to inform on the suspect’s state of mind while committing the crime. Additional applications 

of this technology with respect to fingermark chemical analysis will also be illustrated. Here, the pioneering 

use and rapid developments of MALDI MS and MSI for the analysis of latent and blood marks are presented 

together with insights into Police casework undertaken in collaboration with West Yorkshire Police, DSTL and 

the Home Office in UK.

This research will be “used” as case study to demonstrate the power of breaking down barriers (geographical, 

political or of other nature) to enable collaborative and cross-disciplinary work leading to science which 

implementable in the field. A discussion on the issues that new methods and technologies are still facing to 

be implemented will also be presented
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[3] L. Deininger, E. Patel, M.R. Clench, V. Sears, C. Sammon, S. Francese Proteomics 16 (2016) 1707-17
[4] M.J. Bailey, R. Bradshaw, S. Francese, T.L. Salter, C. Costa, M. Ismail, R. Webb, I. Bosman, K. Wolff and M. de Puit, Analyst 140 (2015) 
6254-9
[5] R. Bradshaw, N. Denison, S. Francese S., Analyst, 142 (2017)1581-1590

Acknowledgements: 

The Home Office, DSTL and West Yorkshire Police are gratefully acknowledged for their round support to molecular fingerprinting by 
MALDI MS. 

PL.04



PLENARY LECTURES

54 552nd International Caparica Conference
in Translational Forensics

2nd International Caparica Conference
in Translational Forensics

Translational forensic science and current international protocols in 
injuries and legal death investigations and intoxicated driving for the 

forensic specialists presenting in the courtroom
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Forensic Medical Specialists have particular duties and obligations in the examination of both the dead and 
living victims of criminal assault and injury and also in examination of the alleged perpetrators of criminal 
actions. Their duties are to the persons involved but also to the wider society and particularly in the context 
of the justice and health systems. The forensic physicians and pathologists work in close collaboration with 
scientific colleagues and law enforcement agencies and must present their independent and unbiased 
findings to the criminal, civil and coronial courts to assist in the administration of justice. In doing so, they 
must translate their forensic work into medical, scientific and judicial fora.
In forensic death investigation the physician and pathologist assess the body and scene to establish the 
medical cause of death for presentation to the relevant judicial officer and to the courts as required. Similarly, 
their findings in cases of e.g criminal physical assault, sexual assault, road traffic injuries, terrorist incidents 
must be assessed for medical and judicial purposes. The European Council of Legal Medicine (ECLM) is one 
of a number of forensic and medico-legal bodies which has agreed international protocols on standards of 
such examinations and presentation of findings which assist in these duties.
Another significant demonstration of translational forensic science is the examination of alleged offenders in 
driving traffic violations and the toxicological analyses of breath, blood and urine samples for alcohol, drugs 
and medicines. These findings are again subject to presentation and legal testing in the various courts which 
consider outcomes for alleged offences and death investigations. 
Accredited forensic and analytical standards are core prerequisites for the maintenance of evidential credibility 
and scrutiny. Government Departments of Justice, Health and Transport as well as Judges, Coroners and 
Lawyers are recipients of such expert results and testimony in framing their respective tasks for society. In 
this presentation, national and international examples of forensic examinations by forensic physicians and 
pathologists of deaths and injuries will be demonstrated. The role of forensic science and medicine in road 
traffic safety in driving under the influence will also be demonstrated.
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General aspects of poisoning are presented in the frame of the analytical problems involved in forensic 

analysis, taking into account both, qualitative and quantitative aspects concerning poisoning through physical, 

biological and chemical media. However, the spotlight will be focused on the mineral elements poisoning, 

paying special attention to elements like Pb, Cd, As and Hg.and on the troubles to correctly established the 

level of concentration of target elements on the human remains, the contamination from the medium and 

sample evolution. In the particular case of mineral elements poisoning, chemical species is another aspect to 

be considered, based on the different toxicity levels of each particular compound of a same element, its easy 

absorption by the organism and different elimination speed.

It must be taken into consideration that, as Pacelso said, “Poison is everything and no thing is without poison. 

The dosage makes it either a poison or a remedy”. So, it is important to discriminate between the dose of the 

target analyte in the sample and in the surrounded environment to be able to conclude that we are in front 

of a poisoning case, as indicate in Figure 1.

Figure 1. Elements to be considered in forensic studies of poisoning.

It will be described in detail the case of study of the research on the causes of death of Pico Della Mirandola 

and Angelo Poliziano. Our studies concluded that the lethal levels of arsenic found in a toe nail of Pico, 

support the theory of poisoning while, in the case of Poliziano, the arsenic levels found could be attributed 

to a chronic exposure or diagenetic processes rather than poisoning (1).
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Prediction of Greenlandic ancestry with the 
Precision ID Ancestry Panel and GenoGeographer
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The todays Greenlanders form a population with a large variety in the degree of genetic admixture between 

the original migrants from Asia and the later European settlers. Asian genes are dominant in East Greenlanders, 

while Asian and European genes are approximately equally represented in West Greenlanders. The Asian 

genetic component in Greenlanders has a number of similarities to those of populations in North and North 

East Asia. We have supplemented the previously published Greenlandic data [1] on ancestry informative 

marker (AIM) profiles obtained with the Precision ID Ancestry Panel (Thermo Fisher Scientific) and tested 

the efficiency of ancestry prediction with the total reference data set and the publically available software 

GenoGeographer [2,3] for individuals from Asian sub-populations closely related to Greenlanders (Inuit).

A total of 230 Greenlanders were typed for 165 AIMs with the Precision ID Ancestry Panel (Thermo Fisher 

Scientific). AIM profiles of 793 North and North East Asian individuals were retrieved from publically accessible 

databases. The data were analysed with GenoGeographer [2].

Only 6.8% of the East Greenlanders and 4.1% of the West Greenlanders were rejected as belonging to the 

expected East or West Greenlandic sub-population. In average, 99% (range: 87 - 100%) of the investigated 

Asian individuals were rejected from being East Greenlanders depending on their sub-population. In average, 

92% (range: 60 - 100%) of the Asian individuals were rejected from being West Greenlanders depending on 

their sub-population. Thus, analysis with the Precision ID Ancestry Panel and GenoGeographer offers a rather 

efficient DNA-based prediction of Greenlandic (Inuit) ancestry.
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Tigris ID: Science against an illegal trade of Panthera tigris  
in the heart of Europe
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Traditional Chinese medicine (TCM) has been practiced for thousands of years, but only within the last few 

decades has its use become more widespread outside of Asia. Ingredients of some TCMs are known to 

include derivatives of endangered, trade-restricted species of plants and animals, and therefore contravene 

the Convention on International Trade in Endangered Species (CITES) legislation. Some recent textbooks 

of TCM still recommend formulas containing various animal tissues such as tiger bones, antelope, buffalo or 

rhino horns,  bear or snake bile. 

In June 2018, Czech Republic authorities raided premises in Prague and other locations, revealing a tiger 

slaughterhouse at the center of an international criminal trade ring. The raids, under the name Operation 

Trophy, were the culmination of two-and-a-half years of work and employed more than 200 enforcement 

officers from customs, police and the Czech Environmental Inspectorate. In the illegal slaughterhouse, they 

found  a freshly killed tiger, shot through the eye to leave its skin undamaged,  a boiler for preparation 

of tiger glue, many tiger claws, bones and skins, and dozens of dead animals, often in a state of decay.  

DNA analyses were focused on specie identification and individual identification of Panthera tigris samples. 

Individual identification of Panthera tigris samples was accomplished thanks to the research activities under 

the research grant of Czech Ministry of Interior. A summary of the DNA typing results for this case, as well as 

data from the development and validation, will be presented.
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Virtopsy and Digitalisation in Forensic medicine

Prof. Dr.med, Michael Thali*
University Zurich, Forensic Medicine and Imaging

*email: thali@irm.uzh.ch 

Virtopsy has evolved over 20 years. From a clandestine nighthawk research project in a relatively small town 

in Switzerland to a growing worldwide network, from insider tips to annually booked out CME accredited 

Virtopsy courses, from a small network of local researchers to a global network of interactive groups, 

with a dedicated international society (ISFRI; International Society of Forensic Radiology and Imaging) 

and an own dedicated scientific journal (JOFRI; Journal of Forensic Radiology and Imaging), from a few 

selected techniques (CT, MRI, 3D-surface documentation) to the inclusion of VR (virtual reality), AI (artifical 

intelligence) and a growing demand of investigative authorities, Virtopsy was developed from an idea to a 

productive integral part of forensic medicine. 

Virtopsy’s most practically relevant technique is post mortem CT (PMCT). While it is clear that an autopsy 

remains a gold standard, a PMCT examination may not only be faster but in qualitative ways more 

comprehensive. In particular, it can be more thorough anatomically in that some bodily regions are easily 

exposed to the eyes of the examiner that are otherwise hard or more time consuming to access: deep facial 

anatomy, cervical spine, the pelvic region, the extremities. Also, the distribution of gas as well as finely 

scattered particles are easier to appreciate on PMCT than at autopsy. On top, an autopsy may cost more in 

terms of time and effort invested when a PMCT may provide sufficient (not perfect, but sufficient) detail to 

answer a particular question in a particular case. Ultimately, statistical figures are not that helpful to weigh 

autopsy and PMCT against each other than are qualitative considerations. 

Virtopsy started by adding 3D-surface documentation, which then had become routine in forensic road 

traffic accident scene work, to the documentation of bodily surfaces. The integration of surface data with 

CT data and hard forensic evidence – e.g. gunshot defects in walls or furniture, blood or trace evidence 

at the scene, tire marks or vehicle chassis fragments – allows for well founded and advanced 3D incident 

reconstructions. Using head mounted displays, the user can then “enter” these 3D reconstructions to become 

visually immersed. In court settings, both defense and the defendant as well as the prosecution can use these 

virtual reality visualisations to demonstrate what they believe to have been the reality at the moment an 

accident or crime occurred. The presentation will explain technical details, give applied case examples.
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Addressing court room issues in fatal traumatic basal subarachnoid 
haemorrhage using post mortem room angiography 

and CCTV evidence

Dr C P Johnson*
Forensic Pathology Unit, Royal Liverpool Hospital, Liverpool, UK

*email: johnson177@hotmail.com

The investigation of fatal traumatic basal subarachnoid haemorrhage (TBSAH) requires the forensic 

pathologist involved to develop and apply,a detailed approach which will optimise the capture of the key 

evidence available.  This will not only allow the correct determination as to the nature and cause of death 

but will importantly, also best address the common court room issues.  These include identifying the site 

of vascular bleeding from the vertebro-basilar system (usually intracranially), to allow targeted histological 

confirmation of the traumatic arterial tear site(s), the relevance of any pre-existing wall pathology and the 

exclusion of a competing natural explanation (especially a ruptured saccular aneurysm) for the fatal bleeding 

into the posterior cranial fossa.  The latter makes examination of the posterior circulation vessels very difficult, 

without inducing artefactual damage.

Another problem concerns identifying the likely impact site to the upper neck and face which precipitated 

the basal bleeding and the individual responsible for landing the blow, which can be problematical if more 

than one assailant is involved in the altercation.

The talk will firstly present a simple post mortem room angiography technique using modern contrast medium 

and an image intensifier (fluoroscope), with an angiographic package.  To date this has identified the exact 

site of vascular tearing in about 50% of the deaths examined in this manner, as well as  documenting the 

adequacy or otherwise of the upper cervical extracranial protective vertebral artery loops in all the victims.  

It can also be used on the anterior cerebral circulation, to help exclude the presence of a saccular aneurysm. 

CCTV footage will also be discussed which shows the importance of not assuming that the last witnessed 

blow which landed on the victim, must necessarily have been the one which killed the individual.  In contrast 

to the general teaching that individuals with TBSAH collapse immediately following the landing of the fatal 

blow, CCTV evidence has captured instances where a variably short delay (typically 10-15 secs) is evident 

before this occurs.  This opens up the possibility that in some cases a blow (potentially landed by a different 

assailant) a little earlier in the altercation actually precipitated the fatal bleed.
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Proteomics as a new tool to study fingermark ageing in forensics

Marcel de Puit1, 2*, Stijn Oonk1,  Martin Pabst2, Tom Schuurmans1, Louis de Smet2
1Netherlands Forensic Institute, Laan van Ypenburg 6, 2497 GB, The Hague, The Netherlands 

2Delft University of Technology, Van der Maasweg 9, 2629 HZ, Delft, the Netherlands, 
*email: m.de.puit@nfi.nl, m.depuit@tudelft.nl 

The age estimation of fingerprints is a much discussed topic within the forensic discipline, just as the estimation 

of forensic traces in general.1 In this presentation recent developments in the area of the chemical analysis of 

fingerprints are discussed in relation to the estimation of the age of fingerprints. We have published the use 

of proteomics for monitoring the changes in the proteins in fingerprints and are currently working on other 

approaches.2 We will set out the challenges we are facing in general in age estimation and what solutions 

can be explored to overcome the challenges.

Figure 1. (cluster of proteins in fingerprints)
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Updating paradigms in Forensics
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The estimation of a shooting distance based on the dispersion of gun-shot residues (GSR) is of forensic 
relevance to determine if the shooting was made at close or long distance. Experts in ballistics are capable of 
empirically estimate the shooting distance from a certain GSR pattern. However, we have developed a recent 
methodology involving chemical imaging to provide mathematical correlations between the dispersion of 
GSR-pattern and the real shooting distance achieving a high accuracy (errors between 1% and 9%) [1].
Nowadays, the transfer of explosives (pre-blast particles and post-blast residues) to different surfaces 
remains little researched despite the key role of transference in any forensic process. We have studied relevant 
aspects such as the persistence (up to 10 consecutive fingerprints) and preference of explosive traces to 
different surfaces (cotton or polycarbonate) in different conditions. We have been able to scientifically 
interpreting the transfer distribution of explosive traces of ten individuals (at 95% confidence) and from one 
person manipulating different explosives as HMTD, TNT, PETN, black powder, dynamite, ANFO and explosive 
precursors as ammonium nitrate, potassium nitrate, sodium chlorate [2-4].
In the identification of traces of semen in the evidence recovered from sexual assault crimes, presumptive 
and confirmatory chemical/immunological tests have demonstrated serious limitations when semen is 
mixed with common victim’s bodily fluids such as vaginal fluid and urine. In fact, the presence of other 
bodily fluids with the victim’s bodily fluid sometimes hinders and makes impossible the identification of the 
aggressor(s). We have developed novel methodologies combining chemical identification and imaging to 
provide information about the distribution of each bodily fluid along the stain to correctly focus the semen 
extraction and posterior DNA identification on a small area where the amount of semen is larger than the 
amount of victim’s bodily fluids [5-8].
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‘Touch DNA’ - cellular/non-cellular components and DNA 
origin in touch deposits

Nunzianda Frascione1*, Julia Burril1, Barbara Daniel1
1King’s Forensics, Department of Analytical, Environmental & Forensic Sciences, School of Population Health & 

Environmental Sciences, King’s College London, London, United Kingdom
*email: nunzianda.frascione@kcl.ac.uk

Forensic DNA typing from touched or handled items in routine casework is increasing as the sensitivity 
of detection techniques improves. Our understanding of the content of touch deposits and the origins of 
the DNA therein is still limited. Possible sources of what is often called “touch DNA” include nucleated skin 
cells, anucleate corneocytes, fragmentary cells/nuclei, transferred nucleated cells, and cell-free DNA. This 
work seeks to localize the DNA in touch deposits to one or more of these potential sources. Parsing the 
contributions to touch deposits and characterizing their DNA content is essential foundational research to 
understand precisely what is in these increasingly routine samples and how DNA may transfer between items 
and individuals. This work also suggests the potential value of alternative lysis and purification methods for 
this sample type in future research.

Figure 1. DNA staining of rinses from a) washed and b) unwashed hands.
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DNA recovery from fired hollow point ammunition

Nicholas Booth1 and Brendan Chapman1
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Firearm-related exhibits are often found at crime scenes. These exhibits may include the firearm, cartridges, 
cartridges cases or bullets. As ammunition needs to be handled to load the weapon, regardless of the action 
or loading type, DNA may be deposited onto the ammunition via touch. As reproducible DNA profiles have 
been obtained from fired cartridge casings and Improvised Explosive Device (IED) fragments, it is possible 
that quantifiable amounts of DNA could be recovered from fired bullets [1-4]. A series of 40 Winchester 
PowerPoint 22LR 42 grain HP Copper Plated bullets were loaded with serially diluted cell suspensions 
obtained from a female donor. These were shot into 500 sheet reams of A3 paper for capture and returned 
to a sterile DNA laboratory for removal, extraction and quantification of DNA. Repeatable partial profiles 
with five reportable loci pairs consistent with the cell donor were obtained in one replicate of the neat 
sample. Weak partial profiles were also present in 1:2, 1:5 and 1:10 dilutions. To our knowledge, this is the first 
reported evidence of DNA surviving the cycle of fire and being recovered from a fired bullet under controlled 
conditions.
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Probability of detection of DNA deposited by habitual wearer and/or 
the second individual who touched the garment
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There is an abundance of literature surrounding the primary transfer of DNA via touch DNA and the possibility 
for indirect transfer of DNA [1,2]. In saying that the data surrounding the transfer of wearer DNA to clothing 
is limited especially information regarding the persistence and detection of wearer DNA when the garment 
has been handled by another individual. To acquire a greater knowledge of the rate of detectable wearer, 
toucher and background DNA controlled experimentation was carried out. 63 males wore an item of one’s 
own underwear for a normal day as a proxy for worn garments. The inside-waistband was handled by one 
of 11 female volunteers for a short period of time. The waist-band was mini-taped and subjected to DNA 
profiling with AMPFlSTR® NGM SElect™ kit and interpreted according to ENFSI guidelines on casework.
The findings show that on worn garments the probability of finding reportable DNA profiles is 61.9%. The 
wearer is detected in 50.79% of samples which encompasses single and mixed DNA profiles. In the case of 
mixed profiles where the wearer is detected (71.87%), the wearer is observed as both the major and minor 
contributor. The toucher was detected less frequently (11.11%)  than the wearer. In items that have been worn 
and handled by a second individual there is a high incidence of background DNA (87.3%) which interferes 
with including/excluding contributors to the sample. Reportable background profiles were observed in 
14.29% of samples. 
This study assesses whether the quantity of DNA and or quality of a DNA profile can infer the mode of 
transfer of this DNA to soft porous items such as clothing.  Greater knowledge of the frequency of detection 
of reportable wearer DNA and/or toucher allows scientists to evaluate the likelihood of observing a matching 
profile if an individual wore a garment rather than touched it in disputed case scenarios.
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DNA analysis in cold cases: a difficult balance between the preservation 
of individual privacy and and the promotion of security in society

Luciana Caenazzo1 *, Pamela Tozzo1 
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The constant scientific advances in DNA analysis techniques provide great help to forensic investigations and 
lead to the acquisition of new forms of forensic evidence. 
Many unsolved cold cases have been re-opened and reconsidered under several forensic aspects, such as 
the acquirement of new forensic evidences, and a re-examination of the evidence already in possession, also 
related to DNA forensic analysis.
However, although the constant scientific progress provides great potential to forensic investigations, new 
ethical implications arise from the necessity of maintaining a balance between the greater efforts towards 
justice allowed by science and the protection of individual rights. 
In particular, one aspect concerns the issue of how to balance an acceptable level of restriction of the 
individual freedom in favour of the promotion of the security of society.
In a penal prosecution for example, the Police may acquire samples of biological material obtained from 
individuals considered directly involved, but not suspected nor prosecuted, without their information or 
consent.
The issue that arises in this case is that a biological sample, and consequently the genetic profile, acquired 
without the consent and knowledge of the subject, might become discriminatory and stigmatizing for the 
subject involved (i.e. individual involved in the life of the victim, but neither suspected of carrying out the 
crime, nor prosecuted) should the investigative activity enter the public domain. 
Moreover, it is also important to consider the possibility that the genetic profile can be insert in a Forensic 
DNA database, due to the potential effect that this can have on genetic privacy both of individual and his/
her relatives. In fact, Even though DNA databases are a great value for investigation and society, it may 
be troublesome to solve the balance between public interest in crime control and individual rights such as 
personal freedom, dignity and privacy. 
The crucial issue to be taken into consideration is the ethical one, which concerns the protection of an 
individual’s privacy within the context of the investigations that can go beyond normal parameters of 
guarantee, with the risk of placing the identification process outside the control of the individuals is real. 
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Genetic determinants of freckle occurrence in the Spanish population: 
Towards ephelides prediction from human DNA samples
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Prediction of human pigmentation traits, one of the most differentiable externally visible characteristics among 
individuals, from biological samples represents a useful tool in the field of forensic DNA phenotyping [1]. In 
spite of freckling being a relatively common pigmentation characteristic in Europeans [2-4], little is known 
about the genetic basis of this largely genetically determined phenotype in southern European populations. 
In this work, we explored the predictive capacity of eight freckle and sunlight sensitivity-related genes in 458 
individuals (266 non-freckled controls and 192 freckled cases) from Spain. Four loci were associated with 
freckling (MC1R, IRF4, ASIP and BNC2), and female sex was also found to be a predictive factor for having a 
freckling phenotype in our population. After identifying the most informative genetic variants responsible for 
human ephelides occurrence in our sample set, we developed a DNA-based freckle prediction model using 
a multivariate regression approach. Once developed, the capabilities of the prediction model were tested 
by a repeated 10-fold cross-validation approach. The proportion of correctly predicted individuals using the 
DNA-based freckle prediction model was 74.13%. The implementation of sex into the DNA-based freckle 
prediction model slightly improved the overall prediction accuracy by 2.19% (76.32%). Further evaluation of 
the newly-generated prediction model was performed by assessing the model's performance in a new cohort 
of 212 Spanish individuals, reaching a classification success rate of 74.61%. Validation of this prediction model 
may be carried out in larger populations, including samples from different European populations. Further 
research to validate and improve this newly-generated freckle prediction model will be needed before its 
forensic application. Together with DNA tests already validated for eye and hair colour prediction, this freckle 
prediction model may lead to a substantially more detailed physical description of unknown individuals from 
DNA found at the crime scene
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from the Western Cape region of South Africa
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Forensic entomology is the study of insects and the arthropod phylum to aid in medico-legal investigations. 
After death, when a body decomposes, it releases volatile molecules called apeneumones which attract 
a host of insect species particularly the orders Diptera (flies) and Coleoptera (beetles). The predominant 
species of Diptera are from the families Calliphoridae (blow flies), Sacrophagidae (flesh flies) and Muscidae 
(house flies) which colonise a body in successional stages alongside other insect species. Knowing the 
usual patterns of distribution, biology, and the behaviour of insects present on and around the corpse at a 
death scene can provide information on the post mortem interval (PMI) as well as, under certain conditions, 
supporting information such as where and how the individual died. Therefore, it is important that forensic 
entomologist know which species are active in the scene microclimate.  
There are a number of necrophagous species of Calliphoridae that occur in the Western Cape of South Africa, 
and these are from the genera Lucilia, Calliphora and Chrysomyiini. Species distributions change over time 
as species adapt, speciate and/or become extinct either locally or for the whole species as climatic changes 
affects the local environment that they occur in. Due to the Cape Fold mountain ranges, the ecological 
conditions of the Western Cape of South Africa are a mosaic of ecosystems with variable temperature, 
monthly rainfall and humidity. Furthermore, the rainfall patterning of the system shifts from a winter rainfall 
patterning to a summer rainfall or a yearlong rainfall patterning as one heads towards the Eastern Cape of 
South Africa. This could potentially result in the formation of fragmented populations of Calliphorid species, 
resulting in limitation of gene flow between these local populations. This can result in distinct haplotype, that 
is a subpopulation of the species that share a distinct set of alleles.
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Novel methods for the post-mortem assessment of paediatric head 
injury, including visualisation of subdural haemorrhage 

and bridging veins
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1University of Leicester, UK

2University Hospitals of Leicester, UK
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During the post-mortem examination of a child with head injury, a thorough and systematic study of 
the cranium and its contents is essential, preferably using the best available methods for observing the 
brain and its coverings. We have developed a novel minimally invasive method for removal of the calvarial 
bones in infant autopsies to allow viewing of the dura mater and brain [1]. This method leaves the dura 
undamaged, enhancing the ability to observe and photographically document autopsy findings, including 
the artefact-free detection of signs of injury such as subdural haemorrhages and brain swelling. We have also 
further enhanced the post-mortem assessment of infant head injuries using a reversible technique, which 
increases the transparency of the dural membrane [2].
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MOLECULAR AUTOPSY IN SCD. A CASE REPORT
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Sudden cardiac death (SCD) is the most frequent cause of death among sudden natural causes of death. 
SCD is defined as »a natural, unexpected fatal event occurring within one hour from the onset of symptoms 
in previously asymptomatic, apparently healthy person«. This definition is useful for witnessed death, but in 
forensic practice, number of deaths are not witnessed, so we assume that death was sudden if the deceased 
was known to be in good health 24 hours before death occurred. The incidence of SCD increases with age. 
The approximate yearly incidence in adolescents and young adults (<35 years) is 0.01/1000. In the subjects 
35–40 years, the yearly incidence of SCD increases to approximately 1/1000, then by 60 years 2/1000, 
and 200/1000 in the elderly. Sudden death is a traumatic event in family and community, especially for 
young population, and the autopsy is usually the only opportunity to diagnose the SCD. Therefore, clinical 
and forensic pathologists are responsible for establishing the precise diagnosis of sudden death. Forensic 
autopsy procedure should be performed as structured examination that follows the Recommendations on 
the Harmonization of Medico-Legal Autopsy Rules. In the case of SCD, we should follow the Guidelines for 
autopsy investigation of sudden cardiac death: 2017 update from the Association for European Cardiovascular 
Pathology, which include the protocol and recommendations for the morphological examination of the heart, 
and collecting of material for toxicological, microbiological, biochemical, and molecular analysis. The last 
analysis is very important as many cardiovascular diseases causing SCD have a genetic background. SCD 
mostly results from arrhythmias that are usually triggered by coronary artery disease in patients aged over 
40 years, but in younger patients major causes are cardiomyopathies, myocarditis, premature coronary artery 
disease, congenital coronary artery anomalies, and channelopathies. Cardiomyopathies like hypertrophic, 
dilated or arrhythmogenic right ventricular cardiomyopathy show structural abnormalities, however in some 
cases the heart may be macroscopically and microscopically normal, and the disorder is primary electrical 
diseases like long and short QT syndrome, Brugada syndrome, or catecholaminergic polymorphic ventricular 
tachycardia. If the last group of disorders were not diagnosed in life, it is impossible to determine them 
at autopsy without postmortem genetic testing (»molecular autopsy«). Technology like next generation 
sequencing could help us to identify pathogenic gene mutations that may either cause or be associated with 
SCD; therefore, it is necessary to include it in our postmortem analysis, but with reservations.
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Forensic Odontology: Automatic Identification of Persons Comparing 
Ante-mortem and Post-mortem Dental Panoramic Radiographs Using 

Computer Vision

Andreas Heinrich1*, Felix Güttler1, Sebastian Schenkl2, Rebecca Wagner2, Michael Hubig2, 
Gita Mall2, Ulf Teichgräber1

1Department of Radiology, Jena University Hospital, Jena, Germany.
2Institute of Forensic Medicine, Jena University Hospital, Jena, Germany.

*email: Andreas.Heinrich@med.uni-jena.de

The purpose of this study was to improve the automated identification of unknown individuals by comparison 
of ante-mortem and post-mortem dental panoramic radiographs (DPR) using computer vision [1, 2]. The 
study includes 61,545 DPRs from 33,206 patients, acquired between October 2006 and June 2018. All DPRs 
were filtered and evaluated with Matlab R2018b. The matching process is based on the SURF feature to 
find unique corresponding points between two DPRs (unknown person and database entry). The number 
of matching points found is an indicator for identification. For evaluation, 40 randomly selected DPRs of 
different persons and post-mortem DPR of three corpses were used. All 43 individuals (100%) could be 
successfully identified by comparison with the content of the feature database. The average number of 
matching points with the method developed was 34.00 ± 18.13 (median 17.40, maximum 192) for images of 
the same person. For non-identical individuals, the number was significantly and reliably lower at 3.64 ± 0.64 
matching points (median 3.67, maximum 10.5). The experimental setup was designed to identify unknown 
persons based on their DPR using an automatic algorithm system. The proposed tool is able to filter large 
databases with many entries of possibly matching partners. This identification method is suitable even if 
dental characteristics were removed or added in the past. In connection with this study it turned out that the 
fast identification of unknown murder victims made it possible to convict the culprit.

Figure 1. DPR example of a corpse with dental works and the related matching points for successful person identification – graphics 
with timestamp in the left column with red marked characteristics and their identified counterparts with green marked characteristics 

in the right column.
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Postmortem gas enhanced computed tomography
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Postmortem computed tomography (PMCT) may significantly facilitate the diagnostic process in traumatic 
vascular damage or vascular pathologies. However, visualizing blood vessels in CT scans requires administrating 
a contrast agent. Typically, positive contrast agents are used for vessel enhancement. The Department of 
Forensic Medicine of the Medical University of Warsaw, in cooperation with the Chair and Department of 
General, Vascular and Transplant Surgery of the Medical University of Warsaw, began a study into the use of 
negative contrast in the form of gas to visualize blood vessels. To our knowledge, there had been no reports 
on the use of postmortem air administration for systemic blood vessel enhancement. However, there had 
been successful attempts at postmortem coronary vessel enhancement. We used two type of gas - air and 
helium. This technique allowed us to visualize: the vessels themselves, vascular damage, organ injuries, and 
even intracranial aneurysms. The important advantages of this method are its low cost and that no autopsy 
alterations after gas contrast administration. The main disadvantages of using gas as a contrast medium are: 
problems with the selective administration of gas separately into venous and arterial vessels and the inability 
to visualize air structure damage.

Figure 1.  Reconstruction PMCT: 
A - MPR before injection of gas, B - MPR after injection of gas, 

C - 3D VR with visualization of vessels after injection of gas. 
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The development of a post-mortem interval estimation for human
remains found on land in the Netherlands
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The decomposition process of human remains can be used to estimate the post-mortem interval (PMI), 

but decomposition varies due to many factors. Temperature is believed to be the most important and can 

be connected to decomposition by using the accumulated degree days (ADD). The aim of this research 

was to develop a decomposition scoring method and to develop a formula to estimate the PMI by using 

the developed decomposition scoring method and ADD. A decomposition scoring method and a Book of 

Reference (visual resource) were made. Ninety-one cases were used to develop a method to estimate the PMI. 

The photographs were scored using the decomposition scoring method. The temperature data was provided 

by the Royal Netherlands Meteorological Institute. The PMI was estimated using the total decomposition 

score (TDS) and using the TDS and ADD. The latter required an additional step, namely to calculate the ADD 

from the finding date back until the predicted day of death. The developed decomposition scoring method 

had a high interrater reliability. The TDS significantly estimates the PMI (R2 = 0.67 and 0.80 for indoor and 

outdoor bodies, respectively). When using the ADD, the R2 decreased to 0.66 and 0.56. The developed 

decomposition scoring method is a practical method to measure decomposition for human remains found on 

land. The PMI can be estimated using this method, but caution is advised in cases with a long PMI. The ADD 

does not account for all the heat present in a decomposing remain and is therefore a possible bias.

References:

[1] Megyesi MS, Nawrocki SP, Haskell NH (2005) Using accumulated degree-days to estimate the postmortem interval from decomposed 
human remains. J Forensic Sci 50(3):618–626.

Acknowledgements:
This research could not have been conducted without the help of the forensic physicians, forensic scientists and medical students 
scoring the photographs. We also want to thank the PHS IJsselland and PHS Drenthe. Special thanks to Drs S.P.H. Letmaath. Finally, we 
want to thank Miss J. van Amerongen for her statistical assistance and Miss J. Ouwejan for providing language help.



ORAL COMMUNICATIONS ROOM A

90 2nd International Caparica Conference
in Translational Forensics

A case report of clozapine augmentation with granulocyte colony 
stimulating factor (G-CSF) 
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For some patients clozapine represents the only option for controlling the debilitating symptoms of 

schizophrenia. More tragic are those cases where previously successful treatment with clozapine is withdrawn 

as a result of blood dyscrasia. In this article, the authors describe such a case. In this instance it was possible 

to continue treatment with clozapine to good effect by using granulocyte colony stimulating factor (G-CSF) 

as an adjunct. This paper further explores the decision-making process and the clinical evidence behind this 

approach.
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NEW SECTION METHOD OF EXAMINATION OF MAGISTRAL CEREBRAL 
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Department of Forensic Medicine «Vladimirsky Moscow Regional Research Clinical Institute», Moscow
*email: lebedeva.ord.sm76@yandex.ru

The method of postmortem computed tomography is effective because it does not require physical 

intervention in the tissue and prevents possible mistakes associated with the displacement of tissue structures.

This method of examination will be acceptable for representatives of certain religious denominations, whose 

faith does not allow an autopsy.

One department of our service received three corpses with gunshot injuries.

Jealous man shot his ex-wife and her new partner in the apartment, and then he shot himself.

The shots were fired from a traumatic gun with a modified, which allowed the use of live ammunition.

The bodies of a woman and her partner were eight gunshot to the head, trunk and extremities. These wounds 

damaged internal organs, bones of the skull, ribs and limbs with the formation of many fragments.

On the third corpse there was one through gunshot bullet wound of the head with brain damage.

Before the classical autopsy, a computed tomography of the bodies was carried out. With its help, all the 

bullets in the corpses were localized, the volume of gunshot injuries was visualized.

The use of this method allowed to detect with accuracy all the damaging elements (bullets) and to establish 

the volume of injury and the direction of the wound canals before the forensic examination of the corpse.

We can say, that this method allows us to develop a methodology and the best strategy of autopsy in each 

case.

The advantage of this method is the visualization of all damages, the possibility of their subsequent 

comparison with the results of autopsy for control.
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Trends in alcohol and drug use in drug-related deaths in Campania 
(Italy): a 2008-2018 snapshot study
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Introduction and Aim: 

Mortality, directly or indirectly linked to drug abuse - in particular to more intensive and harmful forms of 

consumption - is one of the main causes of death in many European countries. Drug related deaths (DRD) 

should be always interpreted in correlation with antecedent events, medical history and social status for each 

case.

In this paper, different informations such as trends of psychotropic substances intake, manner and cause 

of associated deaths are assessed in the general population of Campania (Italy) over a 10-year period. 

Drug-related deaths in 2008-2012 years were compared with those occurring in 2013-18 years.

Materials and methods: Post-mortem toxicological investigation, performed for forensic purpose by the 

Forensic Toxicology Laboratory of the University of Campania "L.Vanvitelli", regards n. 469 DRD (n. 267 

observed in the years 2008– 20121 and n. 202 during in the years 2013 – 2018). 

A conventional methodology (GC/HS-FID) was used to test the blood alcohol concentration (BAC) and a 

Systematic Toxicology Analysis2 on postmortem specimens by validated methods (GC/MS or LC-MS/MS) for 

licit drugs (benzodiazepines, antidepressants/antipsychotics, hypnotics) and illicit drugs (amphetamine and 

analogous, cocaine, opiate, methadone, barbiturate, buprenorphine, cannabis and NPS) were applied.  

Results: Among 469 DRD, the age range was from 41 to 50 years and more than 90% were males. In both 

periods, polydrugs use was found in 257 cases (54.8%) as responsible for most deaths.

The association of cocaine and morphine was mainly observed in the years 2008-2012 while in years 

2013-2018, the main substances observed were licit drugs (Benzodiazepines, Antidepressants, etc., ) and 

alcohol, cocaine and morphine, alone or in combination.

In years 2013-2018, the study showed a dramatic annual increase in the number of alcohol-drug related 

deaths, prevalently involving (94.5%) male older than 40 years. In greatest number of deaths, the BAC 

detected was higher than 1.5 g/L and up to 4 g/L.

Surprisingly few deaths by cannabis and neither a case of amphetamine or amphetamine analogue were 

recorded.Among the manner and cause of DRD, there was a noticeable increase of deaths due to road 

accidents, going from 15 cases (during years 2008 - 2012) to the 45 cases found in more recent years. Among 

these, only 4 drivers were younger than 30 years, the remaining drivers were uniformly distributed in all the 

other age groups considered.

Conclusion: In the observed period (around 10 years) there was a marked variability in the prevalence of 

illicit/licit drugs responsible for deaths, and an exponential increase in deaths due to road accidents. Finally, 

it is essential to point out the association of alcohol and drugs or pharmaceuticals is a phenomenon of social 

and health considerable relevance, which involves subjects belonging to all age groups, drug addicts and/or 

occasional consumers.
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The Akabori–Momotani reaction for the synthesis of amphetamine type 
stimulants
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The Akabori-Momotani reaction1 has recently come to the attention of clandestine cooks since it can be 

used to synthesise pseudoephedrine in decent yield from N-methylalanine and benzaldehyde (Figure 1). 

The reaction proceeds via a 1,3-dipolar azomethine ylide species formed through imine formation and a 

subsequent decarboxylative process and is well known in the field of heterocyclic chemistry2. This ylide can 

react in two ways with benzaldehyde to produce either an aminoalcohol (ephedrine/pseudoephedrine) or 

diaromatic by-product after hydrolysis of the intermediate oxazolidine.

We have investigated the effect of various reaction conditions on the ephedrine/pseudoephedrine yield3, 

the influence of substituents on the aromatic ring4, as well as nitrogen atom substitution. In addition, we 

have identified several new by-products formed in the reaction. Finally, we have used molecular modelling 

based investigations to gain insight into the isomer distribution of the ephedrine/pseudoephedrine and 

methamphetamine formed in the reaction.

Figure 1. Synthetic steps used in the Akabori-Momotani reaction based pathway to synthesise pseudoephedrine.
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Drugs in drug facilitated sexual assault
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Drug-Facilitated Sexual Assault (DFSA) is a sexual act in which the victim is unable to give or rescind consent 

due to intoxication with alcohol and/or drugs. These can be self-administered by the victim (opportunistic 

DFSA) or covertly administered by the offender (predatory DFSA). In 2011 United Nations’ Office for Drugs 

and Crime published a list of over 80 compounds that have been associated with DFSA [1]. 

The aims of the study were to identify potential DFSA drugs and to develop a Gas Chromatography - Mass 

Spectrometry based method for the simultaneous detection of these drugs.

A critical multifactorial appraisal of compounds used in DFSA was conducted to decide on the analytes to 

be included in this study [2]. 

Based on our findings, we have included over 30 different drugs and pharmaceutical compounds representing 

amphetamines, piperazines, cathinones, opioids, barbiturates, benzodiazepines, and others. However, some 

drugs required derivatisation prior to analysis owing to their polar functional groups whereas other drugs 

were analysed without derivatisation as mixed standards.

We have tried to differentiate between opportunistic and predatory DFSA drugs and attempted to identify 

compounds more likely to be used in predatory DFSA cases. The cohort studies show alcohol and cannabis 

as the most prevalent DFSA related substances, followed by benzodiazepines, amphetamines and opioids. 

Amphetamines and benzodiazepines as well as cannabis and opioids have been identified as drugs used 

for both predatory and opportunistic DFSA, whereas alcohol and cocaine as substances more likely to be 

self-administered by the victim. Following on from this, we have provided reasons on why certain drugs 

are detected in such cases and their mechanism of action. Trend data from DFSA cohort studies will be 

presented for the first time. 

This presentation also covers simultaneous detection of 28 drugs and pharmaceutical compounds (without 

derivatisation) using a single Gas Chromatography-Mass Spectrometry method, initially adapted from a 

previous study [3].

The benefit of this GC-MS method would be the capacity to simultaneously detect studied compounds. This 

method is currently being investigated further to extract these drugs from spiked beverages. 
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Background. In the XXI century, fatal poisoning caused by chemical agents is becoming an increasingly 
important complex problem. According to the literature, mortality associated with alcohol and drug use in 
Europe is one of the leading causes of death in the population under the age of 25 years. Contrary to popular 
belief, the use of alcoholic beverages by children and adolescents, including deaths, are not uncommon. 
There are anecdotal publications from expert practice related to the issue of fatal poisoning in children and 
young adults in the forensic literature. However, there is no analysis of the pattern of deaths over a significant 
period of time.
Purpose of the study: to analyze the structure of pediatric and adolescent mortality (0-23 years) on the 
territory of the Moscow region in cases of chemical agent poisoning.
Methods and results. The information from the branch statistical reports of the Bureau of forensic medical 
examination of the Moscow region was analyzed. Follow-up period: 2008-2017 (10 years). The objects of the 
study were the deaths of children and adolescents aged 0-23 years. In total, 711 cases were analyzed. 
The causes of death were classified according to ICD-10. To describe qualitative data, absolute and relative 
values, and mean values with corresponding confidence intervals were calculated.
According to the Bureau of forensic medical examination of the Moscow region for the period under review, 
the mortality rates in children and young adults (0-23 years) decreased from 19.29 ± 4.36 per 100 thousand 
in 2008 to 7.57 ± 2.74 per 100 thousand in 2017. There is a trend to reduce the proportion of deaths of 
persons with postmortem high blood alcohol among all age groups in the structure of total mortality in the 
studied age groups. However, ethyl alcohol itself, in most cases, acted as the main poison agent in less than 
10% of all studied deaths. Of note, this study did not take into account the death related to the long-term 
effects of chronic use of ethyl alcohol, such as for example, alcoholic cardiomyopathy. Despite the young 
age of the age groups studied, these cases accounted for at least 5% of all deaths each year. The proportion 
of violent deaths was leading throughout the time period under review. In the structure of total mortality 
related to toxic effects of various substances for the entire period under review, more than half were cases of 
drug poisoning (50.6%), almost one third of all cases were fatal carbon monoxide poisoning (27%), and the 
proportion of poisoning with alcohol and medical drugs was 8%. Fatal poisoning by other types of chemical 
agents did not exceed 1% of the total number of all cases. In all the studied age groups, cases of fatal drug 
poisoning were most common annually. Among drugs, the most common poisoning occurred as a result 
of the toxic effects of opiates. More than 70% of all cases of poisoning related to drugs and alcohol were 
reported in the age group of 21-23 years. Caustic substances caused more frequent poisoning in older (18-20 
and 21-23 years of age) age groups. In general, carbon monoxide poisoning was more common the direct 
cause of death in younger age groups.
Conclusion. According to the Moscow regional Bureau of forensic medicine for the period 2008 to 2017, the 
violent deaths are predominant in the structure of deaths in children and young adults. In the studied age 
groups, deaths related to drug poisoning (50.6%) and carbon monoxide (27%) are most common. Alcohol 
and medical drug poisoning accounts for 8% of all deaths related to external causes. 
The established statistics on the high proportion of deaths due to the toxic effects of drugs and ethyl alcohol 
demonstrate the importance of the problem under consideration, which requires further comprehensive 
study, and should be used to develop criteria for assessing the toxic effects of these substances in younger 
age groups.
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FACTORS WHICH INFLUENCE JURORS’ INTERPRETATION OF THE 
VALUE OF FORENSIC SCIENCE TESTIMONY
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Thomas College
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This presentation will review the presenter’s recent doctoral work on how jurors in homicide trials comprehend 

and place weight on forensic science testimony. The data was collected over 24 months in Maine by 

interviewing jurors about the forensic science experts who testified at the trial. The results of this research 

show, from the juror’s perspective, that expert witness credibility influences the juror’s determination of the 

reliability of the evidence presented. The research also highlights that the way the pattern evidence expert 

testified, in a narrative form, using demonstrative aids influenced how well the juror understood the evidence 

and, in turn, how reliable they determined the evidence to be.
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In this talk I will consider the question: is the insanity defence demeaning to the accused and if it is how 

should actors in the criminal justice system take into consideration the self-respect interest of the accused 

in advising on which defence to advance at trial? I argue that we can learn something about this topic from 

classical literature. In the talk I will present Don Quixote de la Mancha by Cervantes and Crime and Punishment 

by Dostoyevsky as texts that show how the insanity defence can sometimes deny full personhood to an 

accused. I will also present two texts which show insanity as an honour or face-saving defence: Homer’s Iliad 

and Shakespeare’s Hamlet.
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Are errors differentiable from deceptive responses? An fMRI study
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Previous research has highlighted the potential of fMRI in discriminating between truth and falsehood1. 

However, falsehoods may not necessarily represent a deliberate intention to deceive; they can be a result 

of false memory too. It is important to show that fMRI can discriminate between deception and false 

memory. Here we report the findings of a mixed event-related fMRI study indicating that the brain activity 

associated with intentional faked responses was different to the activity associated with errors committed 

unintentionally. We also performed activation likelihood estimation meta-analyses on 49 deception and 28 

false memory studies. We observed that deception and false memory tasks activated several frontoparietal 

regions. Nonetheless, deception, relative to false memory, was associated with increased activation in the 

right superior temporal gyrus, right insula, left inferior parietal lobule and right superior frontal gyrus. These 

results provide some evidence to suggest that fMRI can discriminate between deception and false memory.

Figure 1. Meta-analytic activation maps for false memory great than truth memory
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A rare case of suicide by multiple gunshot wounds to the head
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Firearm injuries represent a significant topic of forensic pathology. The literature in this regard is innumerable, 

and can seem to have extensively covered the topic of this paper. However, the biological reality and the 

unpredictability of the concrete cases, continue and will always continue to present unusual circumstances 

that are worth examining for forensic pathologists. In this case report, we performed a comparative analysis 

between a particular case and the scientific literature. The case in question concerns suicide by single-shot 

short firearm, in which the subject shot himself three times on two sides of the head, without affecting the 

brain during its self-suppressive intent. Cases similar to this are always cause for reasonable doubt, which can 

only be solved with the contribution of forensic pathology and in-depth research.
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Homicide Injury Scale (HIS) was developed by Safarik and Jarvis1 in order to give more specificity and 

accuracy for the homicide victims’ injuries analysis. It has a scoring range of 1 to 6 where score 1 represents 

a single cause of death with no external injuries and score 6 was given when there were multiple causes of 

death with multiple external injuries amounting to overkill.  In this study the fatal injuries found in homicide 

cases were categorised according to the Homicide injury scale and was correlated with various factors like 

types of fatal injuries, anatomical distribution of fatal injuries and type of weapon used. This study showed 

that as the severity increased, the cause of fatal trauma changed from blunt force to sharp force. It also 

showed a unique pattern of conglomeration of fatal injuries over the head and neck area throughout all 

categories of homicide cases. Further studies, where severity of injuries if compared with other offenders’ 

attributes like motive, number of offenders involved, criminal records of offenders may lead to better solving 

of homicidal cases.
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Forensic Advisors have been introduced in the Belgian judicial system in 2009. This team is the result of a 
common request from judges, investigators and forensic experts due to the difficulties of understanding 
each other. Clear communication is needed even especially as each world has its own language, knowledge 
and practice. So working together, which is beneficial to the case, is a challenge. Forensic Advisors are at the 
disposal of judges, crime scene investigators and other law enforcement agencies. The main purpose is to 
help them prepare a scientific strategy for their case.  
After a first year of existence, an informal evaluation has been performed by the partners of a working group, 
who have concluded that the involvement of a Forensic Advisor in a judicial casework was overall positive. 
Since this informal evaluation and 9 years later, the work of Forensic Advisors has greatly evolved and their 
role is manifold. Intended in the beginning to contribute to complex homicide cases, the type of offences for 
which their expertise is sought has become more diverse, leading to a diversity in the types of cases handled 
and a diversity of the way the advice is reported. 
During the presentation, I will present this function and its different roles. I will also present the main conclusions 
of a study that has been conducted to analyse the pivotal aspects of this particular role and evaluate the 
usefulness of the Forensic Advisors’ contribution in the judicial system [1].  By different examples, I will explain 
the importance for the Forensic Avisor to have a broad scientific background and also, the importance of 
participating in international meetings dealing with general forensic topics and new developments. 
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We present the case of a reciprocal homicide by stabbing which occurred within an unmarried couple without 

known history of spousal violence. Each partner killed the other one at the same time and at the same place 

using kitchen knives. They were both found dead at home lying on the floor after the neighbors heard an 

argument and screams coming from the couple’s apartment, so they called the police as well as the fire 

department. The door was locked from the inside and the fire department was forced to break the door. Two 

kitchen knives supporting blood traces were found at the scene. At autopsy, both bodies showed multiple 

stab wounds and the lethal ones were due to heart injuries. Defense injuries were also found in both bodies. 

To our knowledge, this is the first case of reciprocal homicide described in the literature. Other manners of 

death are discussed, including homicide by a third party, homicide-suicide and suicide pact.
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Ion Beam Analysis (IBA) is a group name for several different analytical techniques where MeV protons and 

heavier ions are used to analyse elemental or isotopic composition in different types of materials. General 

characteristics of IBA techniques are that they are fast, non-destructive, sensitive, provide information about 

all elements in the sample and several of them can be applied simultaneously. Also ions can be focused to 

micron dimensions allowing imaging of elemental distributions. The most commonly used IBA techniques 

are Proton Induced X-Ray Emission (PIXE) and Elastic Backscattering Spectrometry (EBS), but recently 

several IBA laboratories around the world developed Time-of-flight Secondary Ion Mass Spectrometry using 

MeV heavy ions (MeV TOF-SIMS) allowing molecular identification and 2D imaging in organic samples. Also 

contrary to other IBA techniques which give us information from larger depths, MeV TOF-SIMS detects 

molecules from uppermost layers. Surface sensitivity makes it perfect for forensic applications such as 

analysis of questioned documents where is important to reveal deposition order of different writing tools. We 

have already shown that identification and deposition of different blue ballpoint pens can be easily revealed 

by comparing ink mass spectra [1].    

Several writing tools such as blue ballpoint pens, laser printer toners and inkjet printer inks were studied 

at the intersections. For determining deposition order in the case of ballpoint pen and laser printer toner 

MeV TOF-SIMS was sufficient. However in all cases where inkjet printer ink was included determination of 

deposition order only using MeV TOF-SIMS was not possible. We have shown that in those cases PIXE was 

very successful to resolve ambiguities. 
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In recent years several computer-based algorithms have been developed for the deconvolution of complex 
DNA mixtures in forensic science.  These procedures utilize likelihood ratios that quantify the evidence for 
a hypothesis for the presence of a suspect in a DNA profile compared to an alternative hypothesis.  Proper 
operation of these software systems requires an assumption regarding the total number of contributors 
present in the mixture. Unfortunately, estimates based on counting the number of alleles at a locus can be 
inaccurate due to the sharing and masking of alleles at individual loci.  The effects of allele masking become 
increasingly severe as the number of contributors (Nc) increases, rendering estimates about high-order 
mixtures uncertain.  The accuracy of these estimates can be improved by increasing the number of STR 
markers in panels, and by using highly polymorphic markers.  Increasing the number of STR markers from 13 
to 20 (expanded CODIS panel) improves the accuracy of allele count-based estimation methods for low-order 
mixtures, but accuracy for high-order mixtures (> 3 contributors) remains poor due to allele masking.  An 
alternative technique, massively parallel sequencing, holds great potential to improve the accuracy of the 
estimate of Nc due to its ability to detect sequence polymorphisms within alleles [1].  This process results 
in an expansion of the number of alleles when compared to that obtained using capillary electrophoresis. 
The detection of these additional sequence-based alleles can improve Nc estimates in mixtures of 4 and 5 
contributors [2] (Fig. 1).  Further improvement in the accuracy of estimates of Nc can be achieved through 
the application of machine learning, which has already been demonstrated for length-based (CE) data [3], 
and which is now being applied to sequence-based (MPS) data.
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Figure 1.  Percent accuracy in designating the Nc to conceptual 
mixtures containing two-, three-, four- and five-contributors 
using the maximum allele count (MAC) method.  Accuracy was 
calculated for each of three allele category definitions: 1) amplicon 
length, 2) nucleotide sequence of the STR locus, 3) nucleotide 
sequence of whole amplicons.
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A postmortem root band (PMRB) is an opaque microscopic band that can be observed near the root area 
of hairs from a decomposing body[1]. Although PMRB is a recognized phenomenon in the forensic trace 
evidence community, the specific causative factor(s) and mechanism(s) that influence the formation of a 
PMRB are not well understood. In an attempt to address this question, head hairs from desceased donors 
sampled at different decomposition time intervals were analyzed via microscopy and nanoflow liquid chro-
matography-tandem mass spectrometry (nLC-MS/MS). The results of the study monitoring the progression 
of PMRB formation illustrate that as time since death increased, the frequency of hairs containing a PMRB 
across the scalp sampling regions increased and the intrinsic variability decreased[2]. The scanning electron 
microscopy results indicate the appearance of a PMRB may be due to the removal of the chemically labile, 
non-keratin intermacrofibrillar matrix (IMM) from the pre-keratin region of anagen hairs[3]. nLC-MS/MS data 
reveal the ability to identify hair proteins was significantly lower in banded hair segments compared to 
unbanded hair segments, suggesting that proteolysis may play a role in PMRB formation[4]. Overall, band 
formation is likelya function of a specific ecosystem. Variations to the ecosystem, such as decomposition 
occurring indoors versus outdoors, can lead to unique pathways for PMRB formation[5]. 

Figure 1. (1A) Photomicrographs of a hair displaying a PMRB; (1B) Average number of proteins ( ) and average percentage of sequence 
coverage ( ) in different segments of a hair root displaying a PMRB.
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Apart from the variability in tobacco species and processing techniques, 600 to 1400 additives are added 

to tobacco, making it a complex matrix to be analysed. These additives together with the specific blend 

of tobacco types account for the uniqueness of each brand of cigarettes determining their aroma and 

taste. Brand discrimination by physical-chemical methods is possible but is mostly done by human sensory 

responses, which are time consuming and subjective to a certain degree. 

Counterfeit products can have potentially increased health hazards due to uncontrolled production processes 

or treatments. Forensic science can support the fight against illicit cigarettes by creating objective evidence 

regarding the provenance of seized cigarettes to inform investigators whether the cigarettes are authentic 

trademarks smuggled from a low-tax to a high-tax jurisdiction, are counterfeit, or "cheap-whites".

The most commonly used analytical techniques applied for distinction of tobacco are X-ray fluorescence 

spectroscopy, inductively coupled plasma-optical emission or mass spectrometry and gas chromatography, 

which require a thorough sample preparation. V

Vibrational spectroscopy is a fast, simple and non-destructive tool that has demonstrated to be powerful for 

the analysis of tobacco. The use of Near-infrared spectroscopy combined with machine learning allows the 

discrimination of cigarette tobacco according to trademark, geographical origin and genuineness. Calibration 

models were developed to differentiate tobacco brands and their respective producers. Furthermore, the 

developed models can reveal the geographical regions differentiating between United States of America, 

China and Europe.

The presented approach can be an important tool to support law enforcement authorities to trace trafficking 

routes and detect illicit tobacco products entering the EU.
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Traces of lipsticks are a type of transfer evidence that can be found at a crime scene, especially in cases of 
sexual assault or homicide, as smears left on cups, glasses, cigarette butts, and tissue papers, and as deposits 
of cosmetics encountered on clothing (e.g. shirt collar) or bedding. They can even serve as a medium for 
writing threatening messages or anonymous letters. They can be very useful as corroborative evidence and 
link a suspect with the victim or crime scene. 
Lipsticks are composed of three main ingredients: waxes, oils, and a complex mixture of coloring 
agents – organic dyes and inorganic pigments – and some additional components, such as antioxidants, 
preservatives, and perfumes. Such a complex, constantly improved and changed composition implies the 
need to develop new, simple and efficient methods for these challenging samples. A lot of techniques with 
a different physicochemical basis, ranging from simple optical to more sophisticated analytical methods 
(non-destructive and destructive ones), have been utilized with better or worse results in the examination 
of lipstick for forensic needs. In the context of the complexity of the chemical composition of lipsticks, 
capillary electrophoresis (CE) seems to be the technique of choice due to its high efficiency and resolution. 
On the other hand, two the most common modes of CE – capillary zone electrophoresis (CZE) and micellar 
electrokinetic capillary chromatography (MEKC) – require the sample pretreatment with the use of e.g. 
solid-liquid, ultrasound-assisted or cloud point extraction. It should be highlighted here that because of 
difficult oily matrix of lipstick, working with such material (especially weighing, moving etc.) is challenging 
and carrying a risk of contamination.
Microemulsion electrokinetic capillary chromatography (MEEKC) – the least known and utilized mode of CE – 
offers many new beneficial possibilities in relation not only to the separation process, but also to the sample 
preparation. MEs used in MEEKC have great solubilizing power for both water-insoluble and water-soluble 
compounds. That is why they enable to directly solubilize hydrophobic samples and matrices (e.g. creams, 
waxes, and oils) avoiding a few-step time-consuming sample preparation. The water-insoluble components 
of the sample are dissolved by the hydrophobic oil core, whereas the water-soluble components dissolve into 
the aqueous part of the ME. Thus, with the excellent solubility properties of the MEs, not only the complicated 
process of sample preparation but also matrix precipitation (after injection) and deterioration of the capillaries 
may be avoided. Moreover, MEEKC is particularly useful in complex mixtures and has been successfully used 
to separate substances of different charge (neutral, cationic and anionic) and hydrophobicity (soluble and 
insoluble in water). 
The main goal of this study was to develop and optimize a simple, effective method consisting of: 1) the 
sample preparation reduced to a minimum number of steps and required only a small amount of sample, but 
still repetitive, and 2) a rapid, reliable and robust separation and detection of a wide range of analytes in oily/
waxy matrix using MEEKC technique with high efficiency and resolution power. A further aim was to verify 
the usefulness of the developed method supported by chemometric analysis for the discrimination and/or 
identification of a large collection of various red lipstick samples of a very similar hue.
The results of the proposed studies will be a starting point for applied research and may, in the future, 
demonstrate practical usefulness and applicability in routine forensic investigation of samples such as 
lipsticks with complex composition and oily matrix. 
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When fabric is left exposed to sunlight photodegradation is known to occur. However, it is not clear how  

photodegradation affects individual fibre filaments as commonly recovered from a scene of crime. This 

research looked at photodegradation of individual fibres in order to assess the effect of photodegradation. 

Wool and cotton fabric which were dyed using CI Acid Red 27 and CI Direct Red 80 respectively at two depths 

of shade, 0.25% and 2.0% on weight of fabric. Pieces of fabric and individual fibre samples were then exposed 

to simulated sunlight over two time periods, the equivalent of one weeks sun exposure and the equivalent of 

two weeks sun exposure. 

The resulting pieces of fabric and fibres where then examined using high power comparison microscopy, as 

well as graded for colour fading using SDC Grey Scale for Assessing Change in Colour (including half steps). 

It was found that photodegradation occurs in all samples, however, the degree of fading varies showing it is 

unpredictable in nature.
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Fluorescence and absorption techniques are used to address the use of fingerprint’s residue for gender 

identification [1-3]. Fluorescence is a sensitive technique and may give better results due to its high sensitivity. 

1,2-indanedione is a fingerprint reagent which shows laser induced fluorescence after reaction with amino 

acids present in the fingerprint residue [4]. Fluorescence spectra of 1,2-indanedione after reacting with 

individual amino acids (AAs) present in the content of latent fingerprints were measured in water-methanol 

solutions at room temperature. We have found that the fluorescence intensity depends on the amino acid 

(AA) used, while the fluorescence peak does not change very much. The concentration of amino acids in 

fingerprint residue in females is almost the double of their concentration in males. This property combined 

with fluorescence of 1,2-indanedione-amino acids compounds will be used  for gender determination, by 

comparing the intensities of the fluorescence peaks in the same experimental conditions [3].  The number 

of fingerprint samples used is not statistically significant, but this is a preliminary study. Further samples 

are needed to make a general conclusion, which may reduce by 50%  the number of suspect in a criminal 

research case.

KEYWORDS: Forensic science, fingerprint, gender determination, fluorescence, 1,2-indanedione, amino acids.
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Recent research efforts in the domain of fire debris analysis have been mainly oriented towards the 
development of innovative analytical procedures and chemometric approaches for the detection and 
classification of ignitable liquids present in fire debris according to the ASTM E1618. However, less attention 
has been brought to the question of the source inference of ignitable liquids although the need to tackle 
this question clearly exists. Infer the identity of source of ignitable liquids recovered from arson sites is still a 
challenging and ongoing research area.
To this day, even though most of the laboratories analyzing fire debris use passive headspace extraction in 
routine for the preparation of samples, studies on source inference usually use liquid injection by diluting 
ignitable liquids in a solvent because of its greater repeatability. In this study, 190 gasoline samples were 
prepared in triplicate by passive headspace extraction onto Tenax TA® tubes and the volatiles were analyzed 
by automated thermodesorption (ATD) GC-MS.
Gasoline being the most frequently detected accelerant in fire debris, this study focuses on this ignitable liquid 
to build a chemometric model through an untargeted approach in order to assess if two gasoline samples 
share a common source or not [1]. This assessment is performed by measuring the similarity between pairs 
of samples from the same and different sources. To this end, the chemometric procedure uses a Euclidean 
distance-based approach to select a subset of features minimizing the intra-distance for gasoline samples 
from the same source (linked) and maximizing the inter-distance for gasoline samples from different sources 
(unlinked). The features used are ratios between pairs of areas of peaks detected using XCMS [2].
Results (Figure 1) have shown that despite the concerns about the repeatability of the method used to prepare 
the samples, an appropriate chemometric procedure 
can differentiate unaltered gasoline samples from one 
another by selecting discriminant features.
The approach presented in this study is expected 
to provide a general workflow for the selection of 
pertinent features to assess if two ignitable liquids 
share a common source. The general approach was 
applied to gasoline samples but it could also be 

applied to other ignitable liquids as is.

Figure 1. Distributions of (un-)linked samples
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Striations on fired bullets: the effect of chemical composition
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The forensic firearm examiner is often asked questions such as ‘what kind of gun was used’ or ‘was this 

particular gun used?’  In order to answer such questions, the examination of the striae left on the bullet 

by the transit in the rifled barrel of a gun is paramount. Many variables concur in the formation of this 

striation pattern. In this communication, the effect of the chemical composition of the bullet was studied 

and correlated to the extent and quality of the markings left [1]. Scanning electron microscopy and 

optical comparator microscopy equipped with 3D and profilometry modules were used as non destructive 

techniques with two main purposes. The first is to assist the firearm examiner in the choice of the most 

suitable ammunition for preparing the test bullets. The second is to propose an approach, crossing data 

from optical microscopy, profilometry and space-resolved chemical analysis, for explaining the morphology 

of striae, whether continuous or interrupted. Among the most notable results is the finding that commercial 

.22LR ammunition shows very wide interbrand, interlot and intralot variability. A selection of test ammunition 

solely based on the same brand and model used on the crime scene is therefore not suitable, urging the 

need for a more accurate choice, based on a preliminary chemical analysis (Figure 1). Intrasample variability 

was also pronounced within the same bullet, bringing about striae which were abruptly interrupted due to a 

change in the chemical composition of the alloy in neighbouring regions of the surface. Optical microscopy 

equipped with profilometry proved especially useful for explaining interruption of striae where composition 

was not involved, offering the forensic firearm examiner a powerful toolbox for completely understanding, 

interpreting and discussing the striation patterns in casework, improving the efficacy, solidity and evidential 

value of the conclusions deduced thereof.  

Figure 1. Comparison microscope image of Fiocchi (left) and of CCI (right) bullets fired with the same gun. 
Different alloy compositions bring about different marking patterns.  
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The use of mtDNA typing in most forensic laboratories is based on the polymorphisms present in the 

nucleotide sequence of the hypervariable region (control region), comparing the questioned sample with 

the reference sequence (rCRS) for the polymorphisms annotation. However, it has been reported that about 

75% of the total mtDNA variation occurs outside the control region (CR) and that whole mtDNA sequencing 

would increase the discrimination power and the value of the generated data. This increase in the genetic 

diversity obtained when analyzing the whole mtDNA has been observed in different world populations [1] 

and can make more efficient the classification of haplogroups according to ethnic origin [2]. In this work, 

the objective is to verify if the analysis of the whole mitochondrial genome by massively parallel sequencing 

(MPS) can increase the diversity in samples that presented shared haplotypes in the analysis of the mtDNA 

control region by capillary electrophoresis. Were selected 22 blood samples from natural individuals from 

Brasilia-Federal District (Central-West region of Brazil) that had the entire mtDNA control region analyzed 

by Sanger  sequencing using M13-tailed primers L15997+M13F and H639+M13R and presented 8 shared 

haplotypes. The whole mitochondrial genome was analyzed by MPS: amplification of the mtDNA by long PCR 

in two separate reactions using the TaKaRa LA PCR Kit (TaKaRa) and library preparation using the Nextera 

XT DNA Sample Kit (Illumina). The whole mtDNA analysis allowed the identification of 16 haplotypes, that 

is, the double of haplotypes identified as compared to CR only. Of these 16 haplotypes, 6 are shared by two 

samples each.

Figure 1: Example of the analysis and samples comparison in the mtDNA Variant Analyzer software (Illumina). In the first column the 
name of the samples is described, and in the first line, in blue, the position of the genome in base pairs (179-193). Sequences of 7 samples 
and the reference sequence (rCRS) are shown in this example. Bases underlined in blue are identified variations in comparison to rCRS. 

Position 186 is marked by the software because it is the central position of the sequence under analysis at this time.
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An important way to determine the authenticity and validity of documents is by the sequence of lines. 

Many factors have been found to determine line order by observing the heterogeneous morphological 

characteristics of crossing points. However, to date, few methods have been applied to the sequence of laser 

printing and fountainpen writing without a crossing line. The sequence is more difficult to examine if there is 

no intersecting line. In this study, a series of experiments were conducted to survey the microscopic shape of 

ink lines, toner particles and paper fibres using a video tomography microscope. Several factors, such as the 

types of ink and laser printer, the difference of writer and the class of fountain pen, were analysed to determine 

whether they might affect the formation of characteristics. The final experimental result demonstrates that 

there are many differences among the samples made by different sequences. These factors have only a 

slight effect on the examination. After blind testing, it was found that the methodology can be applied to 

determine the sequence of laser printing and fountain pen writing.
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In developing countries like India, the crime scene investigations are routinely handled by police alone in 

general. Considering from the wider perspective of the criminal justice system in the developing countries, 

the scenario seems not very encouraging [1]. The limited involvement of superior intelligence agencies and 

Forensic Medicine Department limits the success rate of crime detection/management. Police professionals 

with limited training in the crime scene investigation protocols, find it difficult to handle the situation and in 

absence of relevant knowledge/information/competence unintentionally manhandle and spoil the untouched 

crime scene. What makes it more difficult is the conflict of interest between experts of forensic science and 

forensic medicine. Recently some stakeholders realized the relevance and importance of coordinated activity 

of Forensic Science, Forensic Medicine, Police and other investigating agencies, but the efforts are too little, 

too late. It could be argued that many of the most serious crime problems are now to be found in developing 

countries. Yet these problems have received only scant attention from criminologists and crime scientists, 

most of whom work in developed/Westernized nations [2]. There is an immediate need to address some 

key issues to be handled to facilitate the eradication of crime. Collaboration between developed nations 

and developing nations, in the form of information/knowledge exchange is one of the important areas to 

be facilitated to fulfil the requirement of crime free world and happy living society. In this presentation the 

author is highlighting some key issues to be addressed immediately with some recommendation for future 

interaction between different stakeholders of developing and developed nations.

Keywords: Crime, Problems, forensic.

Figure 1. Incidence of cognisable crimes in India 1953–2007
References:

[1] Yubaraj Sangroula; Crime Investigation in developing countries: coordination and collaboration of investigators and prosecutors. 
http://yubarajsangroula.com.np/assets/uploads/2bc8c-criminal-justice-in-developing-countries.pdf
[2] Crime in developing countries: the contribution of crime science. Mangai Natarajan Crime science 2016. 5:8 https://doi.org/10.1186/
s40163-016-0056-7

Acknowledgements:
Dr Mohammed Al-Farhan, Dean College of Medicine, King Faisal University, Al-Ahsa
Dr Abdulrahman Alsultan, Vice-Dean For Academic Affairs, King Faisal University, Al-Ahsa
Dr Fahad Al-Wadaani, Vice-Dean for Clinical Affairs, King Faisal University, Al-Ahsa
Dr Munawwar Hussain, Professor, Department of Forensic Medicine, Aligarh Muslim University, Aligarh

OB.01 Oral 



ORAL COMMUNICATIONS ROOM B

118 2nd International Caparica Conference
in Translational Forensics

Determining the Length of Time Required for Ninhydrin Development

Cristina Pires*
*email: Cristina.Pires@NYPD.org / Pires.cristina.m@gmail.com 

Latent print development procedures for porous substrates typically call for the use of ninhydrin during 

development.  The literature suggests that adding heat and/or humidity will speed up the reaction, however, 

there is no consensus on how much heat and/or humidity to add, or how long to wait for full development.  

This study aimed to determine if the current laboratory policy of waiting twenty-four hours was appropriate, 

or if it should be reduced or extended.  Several porous and semi-porous substrates with prints deposited by 

different donors were examined.  It was observed that no additional development occurred after the initial 

examination immediately after the addition of heat and humidity to the substrates examined.
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Image interpretation is an important aspect in the field of forensic science; however, it is seldom reported how 

to use these techniques in explosion scene forensic investigations. On 12 August 2015, a series of explosions 

killed 165 people and injured hundreds more at a container storage station at the Port of Tianjin. In this study, 

we applied image interpretation methods to determine the seat of the explosion by analyzing low-quality 

video clips of the event. The interpretation fits well with recently published standard operating procedures, 

including the hypothesis, evaluation, inference, and confirmation. Image processing was adopted to enhance 

the images while the explosion scene was reconstructed with the same images. Some important features 

were extracted and utilized to distinguish whether the flashes were caused by reflection or a real blast. We 

reveal the real explosion location, which guides the overall investigation. The results indicate that image 

interpretation is a powerful tool for forensic investigators to analyze low-quality images in complicated 

explosions or fire accidents.
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An experiment was conducted during a training exercise with the goals of locating and photo documenting 

the presence of blood in a crime scene that had been cleaned up (manipulated). Blood was deposited on 

walls as transfer stains and as handprints, and the walls were then painted. Bloody footwear prints were 

deposited on a carpeted floor, and the carpet was then cleaned using an industrial carpet cleaner. The walls 

and carpet were searched with two alternate light sources (ALS) and Bluestar Forensic to determine whether 

the presence of blood could be detected. The bloodstains covered by paint were able to be visualized with 

both of the ALSs and the Bluestar Forensic. The bloodstains on the carpet were made visible only by the use 

of Bluestar Forensic. Bluestar Forensic provided the best photographic result.

Figure 1. Overall view of area 3 using an alternate light source with a 420 nm wavelength light and a Tiffin orange 21 filter to view and 
photograph the bloodstains through the paint in sections 1 to 4.
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Lessons Learned: Use of Bluestar Forensic at Crime Scenes
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Bluestar Forensic is a luminol-based reagent that is used to find blood stains that are not visible to the 

naked eye.  A previous blood-detection comparison study against luminol showed Bluestar Forensic to have 

distinct advantages for crime scene investigators.  Discussion on lessons learned from crime scenes where 

suspect(s) has cleaned-up or attempted to clean-up blood.
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caused by injuries disease or surgery 

Vesna Š.Rakić* MD
 Ustanička 10/2, Belgrade, Serbia
Telephone +381 (0)64 152 49 22
Clinic “Estetika Rakić”, Belgrade
*email: rakicdrvesna@gmail.com

Background: Medico-legal aspect of physical disfigurements has been subject to few scientific researches. 

The aim of this study is to establish a standardized instrument for forensic evaluation of all kinds of physical 

disfigurements, which has not existed until now.

Methods: The research was conducted in four phases: the first one – drafting a list of disfigurements; the 

second phase–evaluation of the draft of the disfigurement list provided by eleven experts (plastic surgery 

lecturers); the third one during which 51 medical doctors  - members of Serbian Association of Plastic, 

Reconstructive and Aesthetic Surgery evaluating list of disfigurements; and the fourth phase during which 

the list, i.e. scale of disfigurements,was applied to actual cases taken from the case-law.

Result: 176 individual physical disfigurements, were described in the first phase of research. 217 disfigurements 

were established in the second phase, which were classified into five degrees of severity. In the third phase, 

217 disfigurements were evaluated. In the fourth phase a satisfactory level of conformity of the established 

scale with the practice of court experts in assessing the severity of disfigurements was determined, as shown 

by the value of weighted kappa coefficient of 0.72, whereby p<0.001.

Conclusion: The first five-point ordinal scale was established, rating 217 disfigurements, which showed  high 

level of compatibility in practice and which can be usedas an instrument for standardized of disfigurements 

in giving forensic expertise.

Key terms: disfigurement, cicatrix, forensic medicine, compensation and redress, aesthetic surgery.
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The Importance of Expert Opinion in the Criminal Proceedings 
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Expert opinion is one of the most important evidence in the criminal proceedings together with the 

testimonies of the accused and witnesses, items and documents relevant to criminal proceedings, and 

examinations.  If the clarification of the facts requires the necessary expertise, an expert is invited by 

the law enforcement authority [1]. The expert opinion can be also submitted by the accused party.   

As by means of expert opinions  the crucial facts  like  for example mental capacity of the offender, possibility 

of his personal reform, cause of death or the cause and nature of the bodily harm of the victim, credibility 

of the witness, assessment of criminalistics clues (biological, sent, fingerprinting) and many other facts are 

clarified and proved, the high quality of  expert opinion as well as its correct  interpretation and evaluation by 

law enforcement authorities, especially by courts,  is very  important. This presentation deals with selected 

issues of experts opinions in the criminal proceedings. Namely it is focused on the position of experts, their 

responsibility and protection, the importance of expert opinion in the evidence proceedings from the point 

of view of legal regulation and judicial practice, both on the national (Czech) and international/European 

level.
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Although latent print examination conventionally follows the ACE-V methodology, wherein latent prints are 

first analyzed to determine whether they are suitable for comparison, and then compared to an exemplar and 

evaluated for similarities and differences, the process is inherently subjective. Despite standard operating 

procedures and quality controls designed, in part, to mitigate differences between examiners, latent print 

processing and review also possess a subjective nature. The ACE-V process addresses subjectivity, and the 

possibility of error, in the verification stage in which a second examiner repeats the analysis, comparison, and 

evaluation steps in a given case. Other procedures outside the ACE-V framework, such as consultation and 

conflict resolution, provide further opportunity to understand how differences between latent print examiners 

emerge. Despite the growing body of research on latent print examination, questions have emerged about 

how these procedures work in practice. This study reviews case processing data for two years of casework 

at the Houston Forensic Science Center (HFSC). These data are described as cases proceed through each 

step of the ACE-V process, with a focus on verification, consultation, and conflict resolution. Trends in these 

processes regarding modal types of disagreements, modal outcomes, and roles of the examiners involved 

are also discussed. Results reveal implications for improving the practice of latent print examination.
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The multi-individuality of handwriting
and its consequences in forensic identification

Jaroslaw Moszczynski*
University of Warmia and Mazury

*email: jk.moszczynski@gmail.com

The scientific research conducted so far as well as rich practical expert experience point to the fact that 

handwriting is individual to each person. On the other hand, there are quite infrequent cases of developing 

two or more different styles of writing by the same person, during learning-to-write process.

These various styles of handwriting are used interchangeably, either spontaneously or intentionally; the 

effect being as if different persons can be attributed to authorship. The Author proposes to refer to this 

barely known phenomenon as “the multi-individuality of handwriting”.

The identification of writer of this type of handwriting is possible, however may pose serious problems.

Variations of handwriting of the same person may lead forensic examiners to faulty expert opinion, if a known 

sample does not reflect the writing style of a questioned entry.

In addition, there may be a problem with the evaluation of the homogeneity of known material, and it is 

possible to manipulate such material. Unfortunately, the experts do not have any possibility to assess whether 

the reference material collected for the purpose of handwriting examination fully reflects the variations of 

handwriting of a specific person. It is however important to be aware of the phenomenon of multi-individu-

ality of handwriting.

In identification conclusions, when the result of casework examination is negative, the following annotation 

can be suggested: “the person did not write a questioned entry provided the submitted reference material 

reflects all variations of his or her handwriting”. It is also quite important for the persons collecting reference 

material to aim towards the collection of the most extensive and heterogeneous handwritten samples.

In his expert practice, the author came across the multi-individuality phenomenon in two cases. It can be 

inferred that this phenomenon occursless frequently than in one percent of expert opinions, however, this 

estimate requires much broader research. The scale of possible mistakes in identifying people who use 

the multi-individual handwriting is not probably high. It would be practically unfeasible and unreasonable 

to carry out an extensive verification of expert opinions, but it can be undertaken in cases where one of 

litigation parties strongly contested the result of the expert opinion. It would be extremely interesting to 

learn what are the causes of the phenomenon of multi-individual handwriting.
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Time of Death in Court 
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This abstract is an abstract for a double talk. One presentation (W. Duijst) to present the results of the research on 
jurisprudence and one (T. Gelderman) to present the results about the literature. 
Introduction: several phenomena or methods to estimate the postmortem interval (PMI) are used in Dutch court for 
prosecution, for instance the livor mortis, rigor mortis, decomposition and biochemical markers. Based on these methods, 
the possible perpetrators are either released or convicted. This is a huge consequence of the PMI estimation and the 
question was raised how frequent the PMI was determined, based on which methods and if the used methods meet the 
Daubert criteria. 
Method: the method consisted of two pathways. The Dutch jurisprudence was investigated. All published court rulings of 
criminal law suits of the district courts, the high court’s and the Supreme Court in the period of 2010-2018 were collected 
from www.rechtspraak.nl, which hosts a database containing all Dutch jurisprudence. The keyword used to search the 
database was ‘time of death’. Afterwards, a literature search concerning the multiple phenomena and methods has been 
performed. Four search machines were used, Pubmed, Science Direct, Scholar.google and Cochrane. Also, multiple books 
were used. The phrase ‘postmortem interval’ or ‘time of death’ was used in relation with the phenomena or method. 
Results: Of the 90 cases which were included, 57 rulings were given by a court, 32 by a court of appeal and 2 by the 
supreme court. In one third of the cases no expert was consulted. The experts who were consulted were in 21 cases a 
forensic physician, in 10 cases a pathologist and in 8 cases a police officer. The methods which were used were in 36 cases 
unknown. In 13 cases the Henssge Nomogram was used, in 6 cases decomposition, in 3 cases entomology and in 4 cases 
chemistry were used. In his final decision the judge followed the expert in 47 cases. In 5 cases the judge depended his 
judgement on an eye witness. In 2 cases the decision about the time of death was made on information about telephone 
calls or the usage of the computer. In 12 cases a combination of information was used. In these cases information about 
computers or telephone played an important role. 
Literature search: - Livor mortis develops at highly variable postmortem intervals and the degree depends on multiple 
factors. Mallach’s data analysis is considered the best, but the large variations in the results and the subjectivity of the 
data ensures it is of little value in practice. [1] Over the years, different equipment was tested such as a dynamometer or 
a colorimeter, but these have not yet gained practical importance.
- Mallach also investigated the rigor mortis. [2] The research found have overlapping subjects (rats, temperature, re-es-
tablishment of rigor mortis), but experiments were not carried out in the same manner. It seems like influencing variables 
and re-establishment of rigor mortis are tested whilst the normal rigor mortis curve is mostly unknown or based on highly 
subjective data from Mallach.
- Multiple decomposition scoring methods have been developed, such as Megyesi’s Total Body Score (TBS) and 
Gelderman’s Total Decomposition Score (TDS). [3-4] Both methods were validated and have a high reliability score but 
Megyesi’s TBS formula has a large 95% CI, which makes it unusable in practice. If solely decomposition is used to estimate 
the PMI without a scientific method, the estimated PMI varies widely. [5]
- Recently, Meurs et al. published a thorough literature search concerning the postmortem biochemical markers (PBM). 
[6] Of all the 388 PBM’s, potassium was the most investigated in literature followed by sodium and urea. But well 
investigated is not equal to practical use and none of the PBM’s was deemed ready for practical use.
Discussion: Although multiple methods are used in court to estimate the PMI, it seems that most methods are either 
highly subjective to estimate the PMI, unusable in practice or not ready to be used in practice. As a consequence, 
we advice caution using these methods and if used, use multiple methods and combine the multiple results into one 
estimation.
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In this study, tonally reversed prints were created, collected, examined, and compared to their known 

counterparts to document and observe any differences between the two images. Certain visual clues were 

observed: a dark background, the width of dark lines becoming thinner, split ridges appearing in what is 

assumed to be the ridges, the ridge count between ridges being off by one, the appearance of black dots 

in the light ridges, and creases appearing as darker areas. Not all of these clues were observed in every 

print, but each print contained at least three clues that indicated that the print, or a portion of the print, was 

tonally reversed. The observed clues appeared consistently enough to be confidently used as an aid when 

comparing friction ridge impressions.

Table 1
Clues observed in the tonally reversed prints derived from Set 1.
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Differential extraction of semen stains is intended to separate the epithelial DNA from the sperm DNA into 

the non-sperm and sperm extracts respectively. However, the differential profiles of stains containing entirely 

of sperm mixtures (as usually encountered on bedding items in gang-rape) revealed sperm DNA even in 

the non-sperm extracts. Experiments with controlled amounts of sperm mixtures on cloth and FTA cards 

demonstrated the DNA of the major sperm contributor persisted in the sperm extract and the DNA of the 

minor sperm contributor(s) is usually detected only in the non-sperm extract. The observation that classical 

differential extraction of sperm DNA mixtures can extract sperm DNA without the addition of disulfide 

cleaving agent like dithiothreitol debunk the current concept of stabilization of sperm chromatin by disulfide 

bridges which forms the basis for separation of non-sperm and sperm DNA by differential extraction. The 

observed disruptive change in differential extraction behaviour for sperm DNA which has been inadequately 

explained by the current disulfide bridge-dependent model becomes potentially an issue for challenge in 

court. Of particular importance is the impact on interpretation of sperm mixtures and the associated inference 

of cell-origin. An alternative zinc dependent model proposed the stability of sperm chromatin under in vitro 

conditions of zinc depletion with two biological outcomes: i) the decondensed sperm chromatin which gets 

extracted into the non-sperm extract and ii) the superstabilized sperm chromatin which persists in the sperm 

extract. This proposed remodel of zinc bridges sperm chromatin structure provides a plausible explanation 

for the disruptive change in differential separation patterns for sperm mixtures.
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Complete mitochondrial genomes from targeted, 
deep sequencing perspective
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Mitochondrial DNA (mtDNA) analysis experienced revival when massively parallel sequencing (MPS) became 
widely accessible in science. In contrast to Sanger sequencing, MPS enables fast and cost-effective insight 
into complete individual mitochondrial genomes, typically covered by huge number of sequencing reads. 
The question is whether we can utilize discoveries propelled by the new technology, in order to enhance 
forensic investigations. We aim at providing some answers by exploring applicative potential of mtDNA 
analysis by deep sequencing. Our journey of building knowledge on both the technology and mitochondrial 
genetics started with sequencing of the whole mtDNA at ~6500x average coverage, extracted from more 
than 300 reference buccal swab samples of Croatian citizens. We performed sequencing and data analysis 
using Illumina® solutions: NexteraXT Kit for library preparation, MiSeq v2 chemistry for sequencing on MiSeq 
FGx instrument and BaseSpace mtDNA applications for variant calling and visualization. We determined 
haplogroups by web application HaploGrep2 and by manual inspection according to human mtDNA 
phylogenetic tree (Phylotree, Build 17). Macrohaplogroup distribution of the Croatian population (Figure 1.) 
fits into general European phylogenetic context. Total of 199 haplogroups were assigned for 304 full mtDNA 
sequences. In several multi-member haplogroups, there is an indication for further branching of Phylotree. 
Since the full potential of deep sequencing comes to the fore in mtDNA heteroplasmy detection, we analyzed 
point heteroplasmy (PHP) distribution within our sample pool at minor allele frequency (MAF) above 1%. In 
total, we detected 407 PHPs, 79% of which are below approximate PHP threshold of Sanger sequencing1. 
Moreover, we identified 72% of PHP-positive samples, which is a huge increase compared to 6% typically 
found by Sanger-based approach in mtDNA control region of buccal cells2. The amount of information on 
mtDNA sequence produced by MPS is clearly overwhelming and creates the need to test the potential use 
in existing and novel forensic applications. Apart from primarily being used as a forensic database of whole 
mtDNA sequences in future forensic casework, the results of present work will also contribute to other 

scientific fields such as molecular medicine and anthropology.

Figure 1. Distribution of mitochondrial haplogroups in Croatian population (middle pie chart) with substructure of the two most prevalent 
macrohaplogroups H (right) and U (left)
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aneurysm formation by CC chemokine ligand 3 (CCL3)
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Inflammatory mediators such as cytokines and chemokines are presumed to be crucially involved in 

the development of aortic aneurysm. Application of CaCl2 into abdominal aorta induced aneurysm 

formation with intra-aortic infiltration of inflammatory cells consisting mainly of macrophages as well 

as enhanced expression of a macrophage tropic chemokine, CCL3, and matrix metalloproteinase 

(MMP)-9. Moreover, infiltrating macrophages expressed CCR5, a specific receptor for CCL3, and MMP-9.  

Unexpectedly, Ccl3-deficient (Ccl3-/-) mice exhibited exaggerated aneurysm formation as evidenced by 

aortic diameters and histopathological changes, together with augmented infiltration of macrophages. 

Furthermore, Ccr5- but not Ccr1-deficient mice exhibited similar phenotypes after CaCl2 treatment, as 

Ccl3-/- mice did. Anti-CCL3 antibody treatment mimicked the phenotypes observed in CaCl2-treated  

Ccl3-/- mice. On the contrary, CCL3 treatment attenuated CaCl2-induced aneurysm formation in both 

wild-type and Ccl3-/- but not Ccr5-/- mice. Consistently, CCL3 in vitro decreased PMA-induced enhancement 

in Mmp9 in WT but not Ccr5-/- mouse-derived macrophages, with enhanced p38 MAPK phosphorylation and 

reduced ERK phosphorylation. Thus, CCL3 can be effective to prevent the development of CaCl2-induced 

aortic aneurysm by suppressing the expression of MMP-9, a MMP crucially involved in aneurysm formation.
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Predicting eye colour in a Mediterranean population by taking into 
consideration the inheritance pattern of the IrisPlex 

polymorphisms as well as the role of sex
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Predicting externally visible characteristics of an individual based on genotype data has been shown to be 

an extremely useful tool for forensic identification when standard comparative DNA profiling analysis fails 

[1]. The IrisPlex system, a forensic assay for inferring an individual’s eye colour based on six polymorphisms, 

has previously revealed high prediction rates for blue and brown eye colour in North European populations 

[2-3]. However, the prediction ability of IrisPlex seems to be relatively lower in Mediterranean populations, 

especially for inferring intermediate-coloured eyes [4], probably due to differences from North European 

populations in terms of both eye colour prevalence and pigmentation-related allele frequencies. In 

this work, we analysed all six IrisPlex DNA markers in a total of 1,027 Spanish individuals with the aim of 

developing an alternative iris colour prediction model to try to increase the correct prediction rate of  

intermediate-eyed individuals. The model-building process was based on genotype and phenotype data 

from 834 Spanish individuals. The model was developed following a multivariate logistic regression approach 

by taking into account the optimal inheritance pattern of each of the six polymorphisms (according to 

the univariate association analyses initially performed), and incorporating sex as a covariable. Then, a 

validation of the newly-generated prediction model on 193 independent samples was performed. Compared 

to the IrisPlex tool, the newly-generated MLREye model slightly improved the overall correct prediction 

rate in the validation population (from 84.46% to 84.97%). This resulted from increasing the number of  

intermediate-eyed samples correctly predicted (from 12.90% of IrisPlex to 35.48% of MLREye), but coming at 

the expense of decreasing the correct prediction rate for brown eyes (from 98.58% to 94.33%). However, since 

genotype-phenotype discrepancies remained over 15%, this model should not be considered as optimal for 

forensic application yet. Therefore, future research may still focus on exploring unknown variants influencing 

eye colour variation in populations of different origins.
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Reliable sex estimation has always been a principal concern of individual identification in any anthropological forensic 

casework. Although sexing a complete skeleton is a rather trivial task, it is not as straight forward when dealing with 

partial skeletal remains. Furthermore, dealing with commingled skeletal remains complicates individual identification even 

further. Whether a result of armed conflict, natural disasters or involuntary migration, the identification of mass fatality 

victims renders the task of disentangling commingled burials a pressing matter in forensic anthropology. Although sex 

estimation and osteometric sorting have often been regarded as distinct research topics, they are heavily interrelated 

and individual sorting often relies in accurate sex estimation of different skeletal elements. Additionally, despite the 

recent advances in molecular techniques such DNA fingerprinting, forensic anthropology still relies in morphological 

skeletal assessment for informative answers to individual profiling and victim identification. 

Our recent work on the Athens Collection has shown that cranial sex estimation can reach accuracy levels in excess of 

95% cross-validated correct classification [1] directly comparable to the sexing reliability of the os coxa [2]. Moreover, 

this newly proposed sexing method relies only on three cranial metric traits (two distances: ovale mediale R – mastoidale 

R; mastoidale L – sphenion R, one angle: glabella – maxillofrontale R – bregma), which can be easily obtained by 5 linear 

caliper-based measurements. Although the produced sex discriminant functions are prone to measurement error and 

conceivably population specific, the unexpected non-standard measurements utilized as the most sex-discriminating 

traits prove the benefits of our iterative approach over a large 3D dataset for appropriate feature selection. Our current 

work focuses on further expanding this exploratory technique into geometric feature extraction combining the reliability 

of metric assessment with the benefits of visual evaluation. Our preliminary results indicate that utilizing computational 

geometry directly on 3D cranial models for sex-discriminant geometric feature extraction  further increases the 

sex-estimation accuracy while eliminating observer bias due to measurement error. 

In spite of the variety of tools available for sorting commingled remains [3], sorting individual skeletons is even more 

problematic due to the inherent complexity. Our recent work on evaluating osteometric methods [4] showed that current 

methods suffer from high false positive rates despite the fairly reasonable accuracy exhibited especially in pair matching 

bilateral elements. The shortcomings of current osteometric techniques are mostly related to the utilization of linear 

measurements, which are less effective in describing the overall morphology of the skeletal elements. To this end, our 

current approach utilizes geometric feature extraction methods, equivalent to those for cranial sex estimation, which aims 

to integrate the advantages of visual pair matching with an analytically robust method. The automatic geometric analysis 

is based on the GNU Octave CSG Toolkit [5], which calculates the diaphyseal cross-sectional geometric properties of the 

long bones, and our findings on pair matching of dry femurs have shown a dramatic decline in false positive rates while 

maintaining a high correct association accuracy. 
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In forensic practice, it is important to diagnose wound age accurately. We analyzed the proteome of injured 

murine skin to identify a novel protein marker of wound age after recent injury. We used samples from 3 days 

after injury, with 0 days as the control. The proteins were separated with two-dimensional electrophoresis. 

Using mass spectrometry, we identified a protein, chitinase-like 3 (Chil3). Chil3 messenger RNA (mRNA) 

expression showed temporal changes, which included a peak increase at 2 days after injury. Next, we 

produced an anti-Chil3 antibody and confirmed its specificity with western blotting. Similar to the mRNA 

results, an analysis of temporal changes in Chil3 protein expression revealed a peak at 2 days after injury. 

We also investigated the time course of changes in Chil3 tissue localization using immunohistochemistry. 

Chil3 signals remained in the wounded area for up to 9 days. However, Chil3-positive cells were observed 

in the scab, the edge of the dermal layer, and neogenetic granulation tissue between 1 and 3 days. Thus, 

wound age can be histologically determined using the localization of Chil3 but not its general existence. 

Additionally, double-labeled fluorescent immunohistochemistry revealed that the Chil3-expressing cells were 

mainly neutrophils. These data show that Chil3 is expressed in neutrophils during the early stage of wound 

healing in mice; thus, Chil3 is a potential histological marker of 1–3-day-old wounds.

Figure 1. Temporal changes of Chil3 protein. 
Data are shown as the mean ± SEM (n = 4). 

Statistical significance is indicated with an asterisk *; p < 0.05
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Database, database, database – database is everything 
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The ubiquitous presence of biological material encountered during criminal investigations has piqued the 

forensic community’s interest in DNA evidence. DNA evidence has been successfully used to prosecute 

individuals by linking a suspect to a crime scene or victim. Forensic DNA technology has expanded to novel 

approaches such as massively parallel sequencing and other next-generation techniques for enhancing 

casework application. However, the inadequate and irrelevant genetic information in forensic databases 

continues to plague efforts to accurately characterize population composition and genetic structure for 

forensic testing. 
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How do we read information written in Y chromosome 
based on Y STR mutation rates?

Miljana Kecmanović*, Milica Keckarević Marković, Dušan Keckarević
Center for Forensic and Applied Molecular Genetics, Faculty of Biology, University of Belgrade, Belgrade, Serbia 

*email: miljana@bio.bg.ac.rs

The Y-chromosomal short tandem repeats (Y-STR) haplotyping results in a powerful paternal lineage marker 

that is commonly used in forensic genetics, but also in anthropological, genealogical and evolutionary 

studies. Even though the Y chromosome is transmitted mostly unchanged from fathers to sons, spontaneous 

germline mutations do occur and result in different Y-STR haplotypes of a father and his sons. Locus-specific 

mutation rates of Y-STRs included in currently available Y-STR panels used in forensic practice are one of the 

key forensic parameters that need to be considered. There are four types of Y-STRs in terms of mutation rates: 

slowly mutating, moderately mutating, fast mutating and rapidly mutating. Y-STRs with slow to moderate 

mutation rates are more suitable for familial search and paternity testing, but they fail to differentiate between 

related men from the same paternal lineage. Usage of Y-STRs with high mutation rates increases the chance 

of discriminating between close relatives, but can result in erroneous paternal exclusion. Certainly, all types 

of Y-STRs are valuable, depending on application. The mutation rates are also important when tracing back 

families to the most recent common ancestor in genealogical studies.

In our research we applied two approaches, aiming to estimate the mutation rates of Y-STRs included in 

different kits and panels. In the first study the estimation was performed by examination of father-son 

allele transmissions using 269 Serbian father-son pairs and PPY23 kit. The second study was performed by 

examination of 120 contemporaries originating from one single ancestor, separated by 485 meiosis in total, 

with PPY23, Yfiler+ and RM13 panels. The obtained mutation rate estimates from both studies corresponded 

to each other, and were not significantly different from rates obtained from other research groups, except 

for DYS439 and DYF399S1 loci, which showed higher mutation rates. The power of discrimination of close 

relatives used for the second study increased when moving to panels with high mutation rates markers 

included. However, it should be emphasized that 12 of 120 analyzed contemporaries from different parts 

of family tree and carrying different surnames, shared the same haplotype across all analyzed markers. 

This result clearly revealed that the families, carrying different surnames and originating from the same 

geographical region, could be paternally related. This has implication in criminal investigations a paternal 

line search, because matching Y-STR haplotypes, especially when using Y-STRs with high mutation rates, 

might indicate a close paternal relationship, but the relationship might also be distinct, which is in most cases 

unknown. Also, taking into account mutation rates of a single Y-STRs comparison of Y-STR haplotype of a 

single-source crime scene sample with a haplotype of a suspect could be used to track down a perpetrator’s 

paternal line.

In conclusion, reliable assessment of mutation rates is of great importance for applications of Y-STR profiles 

and their accurate interpretation.
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Is the extraction of the bodily-fluid evidence possible from 
superabsorbent polymer sanitary pads? 

Pilar Martínez1*, Inês Gregório1,2, Carmen García-Ruiz2 
1National Institute of Toxicology & Forensic Science, INTCF. Las Rozas de Madrid, Spain. 

2Affiliation Department of Analytical Chemistry, Physical Chemistry and Chemical Engineering, 
University of Alcalá, Spain

*email: pilarm.fernandez@justicia.es

Evidence of sexual aggression may be obtained from superabsorbent polymer (SAP) sanitary pads, which 

are for semen evaluation at the forensic laboratory. Semen can be extracted from their upper layers which 

are free of SAPs. However, our previous results showed a need to optimize the protocol for semen analysis 

by considering its extraction from the lower core, often composed of sodium polyacrylate SAPs [1]. SAPs 

generate a hydrogel, which traps the cellular components, blocking the possibility of obtaining cells and hence 

their genetic material. Simple filtration has been tried previously, but further maximization by application of 

a treatment has never been attempted [2]. In this work, we try to maximize gel-trapped sperm and male cell 

DNA recaptures from hygienic superabsorbent substrates in sanitary pads, panty-liners or diapers by both 

chemical and physical shredding treatments (Figure 1). Our findings suggest that the lower core should be 

treated to induce a dewaterisation of the SAP hydrogels in order to maximize the extraction of bodily fluids.

Figure 1. Schematic diagram of the incubation treatment for both chemical and chemical/physical shredding procedures. Samples were 
set directly onto the nylon/PETE filters within the NAO®Basket vials for incubation, then centrifugation followed to obtain a filtered 
SAPs-free volume. In the chemical/shredding treatment, samples were set a) within PS/PMS shredding vials for incubation, following b) 

pressure (SG3TM mechanism), lastly, they were transferred to the NAO®Basket prior to centrifugation.

References:

[1] I. Gregório, P. Martínez, Forensic Sci. Int.: Genetics Supp. Ser. 6 (2017) e582–e584.
[2] L.R. Camarena, B.K. Glasscock, D. Daniels et al., J. Forensic Sci. 62 (2017) 411–416.

Acknowledgements: 
IG profited a scholarship within the project IUICP-2016-002.

OB.20



ROOM B ORAL COMMUNICATIONS

1372nd International Caparica Conference
in Translational Forensics

Pre-analytical factors related to storage of ante-mortem blood 
alcohol specimens
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Sterile ante-mortem blood specimens were spiked with ethanol at the South African blood alcohol legal 

concentration limits of 0.20 g/L and 0.50 g/L and were stored in tubes containing sodium fluoride over 

a period of twenty-nine weeks under refrigeration (4 °C) and at room temperature (22 °C) to study the 

stability of the ethanol concentrations over time. 

The specimens stored under refrigeration were found to be stable, while a significant decrease in ethanol 

concentration at 99% confidence was observed in those stored at room temperature. Additional blood 

specimens, also spiked with ethanol, were inoculated with the dimorphic fungus Candida albicans at five 

different levels (1 × 106 cells/mL, 5 × 105 cells/mL, 1 × 104 cells/mL, 5 × 103 cells/mL and 5 × 101 cells/mL) and 

stored with and without sodium fluoride at 4 °C and 22 °C. The ethanol concentrations were monitored for 

nine weeks unless no fungal colonies were detected. 

Regardless of the presence or absence of NaF in samples – sterile or otherwise – storing specimens at 4 °C 

was sufficient to maintain the integrity of blood alcohol concentrations. The ethanol analyses were performed 

with an in-house validated isotope dilution gas chromatography-mass spectrometry analytical method on 

newly opened specimens once a week after which significance testing was performed to draw conclusions 

regarding changes in ethanol concentrations with measurement uncertainty in mind.
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ANALYSIS OF THE POOL OF POTENTIAL DONORS IN THE MOSCOW 
REGION AND CASES OF ORGANS REMOVAL FOR TRANSPLANTATION, 
HAVE BEEN OBTAINED BY FORENSIC INVESTIGATIONS IN 2017-2018

M.L. Arefev1, L.V. Belskikh2
1State Budgetary Institution of Health Care Agency of the Moscow Region, Moscow, Russia

2Moscow Regional Research and Clinical Institute ("MONIKI")
*email: arefev@sudmedmo.ru

As a result of the increase in the number of organ and tissue transplantation operations - the number of 

effective donors is growing, for which forensic examinations are later prescribed. The report discussesfo-

rensic issues in the organization of medical activities related to organ donation for transplantation, the role 

of the doctor of a forensic expert in this socially significant program. We analyzed the group of the dead, 

which could be attributed to potential donors from among the persons who died in 2017–18 from various 

injuries, with the duration of observation in the hospital from 2 to 10 days, in the age group from 18 to 

55 years, and the conclusions were also studied forensic experts in cases of removal of internal organs 

from a corpse for the purpose of transplantation. Evaluated the effectiveness of their use. In 2017-2018, 

326 forensic investigations of corpses from this category with open and closed head injuries resulting from 

various causes were conducted. Analyzed gender and age indicators, as well as the structure of injuries, 

which was dominated by injury from falling down from a vertical position. In 53 cases, internal organs were 

removed for transplantation. Such corpses were investigated in 15 forensic departments of 47 that are part 

of 8 Departments. Considered gender and age indicators of corpses-effective donors, the ratio of donors 

diagnosed with brain death and cardiac arrest, the type of organ removal.

Conclusions:

1. The analysis allows to umpire about the possible pool of potential donors in the Moscow region, which in 

the future will allow to evaluate the effectiveness of the work of medical organizations in organ donation.

2. In all cases of forensic medical research of the donor-corpse, the expert did not have difficulty in answering 

the questions of the investigating authorities.

3. The analysis of this group of the dead correlates with the aim of our further studies of pathological changes 

in the internal organs and tissues of the donor with brain death.
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mRNA profiling: application to an old casework

M. Fabbri1*, P. Frisoni1, C. Marini1, Gaudio1, M. Marti, M. Neri1
1 University of Ferrara, Department of Morphology, Surgery and Experimental Medicine, 

Section of Legal Medicine, Ferrara, Italy
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We report on a homicide where the victim died from numerous stab wounds, after a prolonged struggle in 

which a large amount of blood had been spattered. The victim was married and so authorities questioned 

her husband that became the suspect. Police inspected the house of the suspect’s mother finding a white 

sweater inside a washbasin located in the laundry. Sweater corresponded to the one worn by the suspect. 

No bloodstains were found during the examination. When luminol was applied,  three areas of luminescence 

developed.

In order to confirm the presence of human blood, traces were sampled and tested using HemDirect 

Hemoglobin test (SERATEC®). All samples were negative. Genetic analysis, accomplished with AmpFlSTR® 

NGM™ amplification kit (Thermo Scientific®), revealed the presence of the victim’s genetic profile. 

Due to the lack of this essential data, fortunately, it has been possible to convict the suspect only by other 

evidence collected by investigators.

Relating to an emerging technique that showed remarkable progresses in body fluids identification [1], 

samples were re-analyzed applying mRNA profiling.

A DNA/RNA co-extraction was performed using AllPrep DNA/RNA Mini Kit (QIAGEN®). For the reverse 

transcription reaction, random primers and RETROscript (Ambion®) were used. Samples were amplified 

using Multiplex PCR Mastermix (Qiagen®) according to the manufacturer's instructions. Primer sequences 

were adopted from Ven den Berge et al. [2]. DNA was STR typed using AmpFlSTR® NGM™ kit (Thermo 

Scientific®). Capillary electrophoresis was run on an ABI PRISM 310 Genetic Analyzer (Thermo Scientific®).

Results showed all samples positive for mRNA markers used. The genetic profile from the samples was the 

same previously achieved.

Figure 1: mRNA profiling achieved from analyzed traces
References:

[1] A. D. Roeder, C. Haas, Body fluid identification using mRNA profiling, Methods Mol. Biol., 2016;1420:13-31.
[2] M. Van den Berge, B. Bhoelai, J. Harteveld, A. Matai, T. Sijen: Advancing forensic RNA typing: On non-target secretions, a nasal mucosa 
marker, a differential co-extraction protocol and the sensitivity of DNA and RNA profiling, Forensic Sci. Int. Genet., 2016; 20:119-29;



ORAL COMMUNICATIONS ROOM B

140 2nd International Caparica Conference
in Translational Forensics

OB.24

Application of radiocarbon dating in forensics
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In recent years, large research efforts have shown the potential of 14C dating in forensics sciences where the 
possibility to date with high resolution (annual or even sub annual) relatively recent samples, at least in the 
radiocarbon timescale, is mandatory. In this field dating is typically based on the detection of the excess of 
the atmospheric radiocarbon concentration induced by aboveground nuclear detonation tests carried out 
after the second world war. The curve (also known as “bomb spike curve”, Figure 1) representing the variation 
of the 14C atmospheric concentration is now well known with high resolution for several locations around the 
globe both from the Northern and the Southern hemispheres and it is widely used as reference for forensics 
dating. Indeed, though different studies have shown the potential of the method in different fields (such as 
the analysis of human rests) important aspects have to be considered and addressed when the method is 
used in the real forensics practice. These aspects such as the possible multiple intercepts with the bomb 
spike curve, possible regional offsets, considerations related to carbon turnover in living tissues and time of 
carbon fixations are presented and discussed. The achievable uncertainty levels are also discussed as well as 
the advantages related to the use of advanced statistical tools for data analysis. 
We also report on the results of an intercomparison exercise which is being performed under the auspices 
of IAEA (International Atomic Energy Agency) between three different 14C dating laboratory at CEDAD 
(University of Salento), LIP (ETHZ Zurich) and ATOMKI (Debrecen). Different sample materials (coffee, ivory, 
bones, paper, parchment, tree leaves, bio-based fuels) were selected and analyzed in order to check the 
reproducibility of the measurements and asses the achievable chronological resolution.
Real forensics cases will be also presented and discussed such as the dating of seized ivory samples, the 
analysis of human rests, the identification of forgeries in cultural heritage. 

Figure 1. Northern Hemisphere atmospheric radiocarbon concentrations in the period 1954-2016 CE.
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The importance of a specific medical-legal training for health care 
professionals in the management of sexual assault victims

Politi C.1, D’Angiolella G.1, Gabbin A.1, Sanavio M.1, Caenazzo L.2 
1Institute of Legal Medicine, Department of Cardiac, Thoracic, Vascular Sciences and Public Health, University of Padova, 

Padova, Italy
2 Laboratory of Forensic Genetics, Department of Molecular Medicine, University of Padova, Padova, Italy

*email: caterina.p.politi@gmail.com

The World International Organization (WHO) defines sexual violence as “any sexual act, attempt to obtain a 

sexual act, unwanted sexual comments or advances, or acts to traffic, or otherwise directed, against a person’s 

sexuality using coercion, by any person regardless of their relationship to the victim, in any setting, including 

but not limited to home and work”. This definition includes a very wide range of behaviors. According to the 

Italian National Statistical Institute (ISTAT), the 31.5% of Italian women are estimated to have been victims 

of physical or sexual violence during their lifetime. Given the acute nature of sexual assault, emergency 

medicine providers are the first clinicians to take care of the victim, and care of such patients differs from 

care of those presenting other kind of trauma and injuries. Healthcare professionals treating victims of sexual 

assault admitted to Emergency Departments (ED) need to deal not only with clinical priorities, but also with 

the emotional suffering and anguish characterizing the experience of this type of patients. Furthermore, they 

can effectively assist the victims in their medical-legal proceedings by documenting injuries and by collecting 

biological evidence for forensic purposes. In order to avoid discrepancies between the medical report and the 

reconstruction of the event, it is essential to set up strategies which focus on the technical aspect of evidence 

collection and on the way the victim’s story shall be recorded. Sometimes, indeed, informations collected 

from the victim in the ED are still inadequate or incomplete to determine how the case event should be 

reconstructed. Such efforts could lead to a better management of sexual assault victims and to a strengthened 

legal impact of forensic evidences and of the crime reconstruction. For this reason, it is necessary for health 

structures: to define specific pathways for the victim’s management; to adopt homogeneous operational 

protocols which allow a standardization in the methods of collection and preservation of biological material 

for forensic-genetic analyses; finally, to provide an adequate forensic training for health personnel in order to 

ensure that they are competent in the medical reporting and in documenting evidences of the sexual assault. 

From a forensic point of view this could be crucial, as medical documentation may be used in court.
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DNA-based victim identification in mass disasters: ethical aspects.

G. D’Angiolella1*, M. Sanavio1, A. Gabbin1, C. Politi1, L. Caenazzo2
1Institute of Legal Medicine, Department of Cardiac, Thoracic, Vascular Sciences and Public Health, 

University of Padova, Padova, Italy
2Laboratory of Forensic Genetics, Department of Molecular Medicine, University of Padova, Padova, Italy

*email: dangiolellagabriella@gmail.com

Even if every mass disaster is an unexpected event with specific characteristics that depend on the nature 

of the event, it always causes human, material, economic and/or environmental losses. Each disaster arises a 

chain of events in which victims’ identification, independently from the absolute number of them, has a wide 

relevance. DNA analysis is often applied to the identification of mass disasters’ victims. In fact, DNA profiling 

plays a prominent role in the identification of human remains, becoming sometimes indispensable, especially 

when they are badly damaged, commingled, or decayed. Since everyone involved in forensic work is also 

involved in an activity characterized by ethical obligations towards the deceased and the bereaved, forensic 

geneticists can be asked to face some ethical issues concerning DNA profiling. The DNA techniques, in fact, 

allow identification of an individual, distinction between fragments, and enable fragments to be reassembled 

and assigned to an already identified body, but raise specific problems, including ethical issues. Even if several 

guidelines and standards have been published in order to improve identification process and technical aspects 

of data collection and analysis, the complex implications of DNA typing for the purpose of identifying victims 

of mass disasters need to be further explored. Authors seek to delineate the principal ethical aspects of 

individual identification based on DNA technology, ranging from humanitarian importance of identification, 

through resource allocation in emergency contests with resource limitations, to the appropriateness of using 

samples collected for identification purposes for the secondary purpose of research.  
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Identification of World War II bone remains found in Ukraine using 
classical anthropological and mitochondrial DNA results
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Gyula Ágner was a Royal Hungarian First Lieutenant (1st Lt.) during the World War II and died 30 years old 

due to a mine shrapnel injury on 27th of April 1944 in Luczky, Ukraine. In October 2014 the Hungarian Ministry 

of Defence exhumed the remains, then transported them to Budapest in Hungary. Classical anthropological 

methods were used to determine morphological gender, height and age at death, furthermore metrical and 

pathological characters were also analysed. Determination of maternal lineage was the only solution to 

examine the possible relationship of the bone fragments. Gyula Ágner didn’t have direct descendants, thus the 

living niece of the deceased (his sister’s daughter) served as the reference person during the investigations. 

Hypervariable regions of the mtDNA control region (HV1, HV2 and HV3) were amplified by Qiagen® Multiplex 

PCR Kit in different monoplex reactions. The results of the anthropological and genetical analysis supported 

the hypothesis that the bone remains belong to Gyula Ágner.
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Gender Inequality in National Laws Predicts Prevalence of Modern 
Slavery Across UN Countries
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The 2018 Global Slavery Index estimates that there are more than 40.3 million victims of modern slavery 

(Walking Free Foundation, WFF, 2018). The majority (71%) of victims are female with 15.4 million women 

estimated to be in forced marriages, which indicates that modern slavery is a highly gendered crime (WFF, 

2018). Structural inequality regarding basic human rights, discrimination, employment, political freedom, 

and violence contributes to the insecurity of women (Barner, Okech, & Camp, 2014; Cho, 2015; Huang, 2017; 

Mihăilă, 2016; Novikova, 2017; Piscopo & Thomas, 2017; Walsh, 2016). Our research examined the relationship 

between gender inequities embedded in multiple dimensions of national laws and the estimated prevalence 

of modern slavery cases across 200 countries.

Data sets were obtained from The World Bank (2018) and the Global Slavery Index (2018). Regression 

analysis was conducted. The predictors were scores based on the existence of laws in the following  

11 categories: constitutional laws protecting women from discrimination, citizenship rights, employment 

and personal finance, sexual harassment, domestic violence, marital rape, discrimination against pregnant 

and nursing women in the work place, equality for women in the court system, freedom of movement for 

women, and the requirement that women obey their husbands. The DV was the estimated prevalence of 

modern slavery victims in each country. Backward removal was used to determine the best model. The 

full model was significant,  F(11, 146) = 2.26, p = .014. adj, R2 = .081, which explained (8.1%) of the variance 

in estimated prevalence of modern slavery cases across countries. The best model F(7, 150) = 3.354,  

p = .002, adj. R2 = .095, explained 9.5% of the variance in estimated prevalence of modern slavery cases 

across countries and contained 7 predictors: constitutional laws protecting women from discrimination, 

equal citizenship rights for women, sexual harassment, gender discrimination in employment, 

domestic violence laws, equality for women in the court system, and freedom of movement for women.  

Results suggest that reducing inequalities in national laws could increase the security of women, thereby 

decreasing the overall prevalence of modern slavery. 
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In the field of forensic science, surveillance images provide a lot of valuable clues, and also play a huge role 

in judicial proceedings as evidence. In recent years, the number of arson and explosion cases has increased 

dramatically. Due to the serious damage on the scene, it is not easy to conduct exploration and evidence 

collection, as the most important resource for public security organs to detect cases, seems to be powerless, 

especially infrared monitoring is difficult to give effective information for investigation and forensics. The 

main problem is that the night surveillance image has a single color, and it cannot determine the inherent 

properties of common target people and objects, the target recognition rate is greatly reduced and the 

perfect fire scene image system of feature matching and traceability is not established, which has great 

resistance to the later information research. 

The urgent problem that the public security organ’s video work faces is the in-depth analysis of surveillance 

image content. Some researchers have analyzed the target color of infrared image, for example, analyzed 

the characteristics of infrared imaging and the factors of target color change. Other researchers have 

summarized and analyzed the causes, inversions, reasoning and experience of explosion cases. Therefore, 

the identification of target features in fire infrared monitoring has become an important research direction 

for video continuous detection. The next important point to study is the matching relationship between 

nighttime infrared surveillance images and visible light images. In order to effectively solve the problem 

of depth analysis faced by the current fire monitoring, it is necessary to establish image feature matching 

database by monitoring image data and an experimental data, and to research image feature matching 

relationship and traceability in image data. The purpose of this paper is to explore different conditions on 

the effects of nighttime fire monitoring images, such as monitoring acquisition equipment, lighting methods, 

shooting environments, etc. By setting a series of experiments on typical scenes under different environment 

and conditions, analyzing the mapping relationship between video data and objects, traceability mechanism, 

and establishing a fire field video database matching target features and image features. Realize the in-depth 

analysis and application of video data in the detection of arson and explosion cases, provide scientific and 

effective technical means for the investigation of arson and explosion cases, achieve mutual support and 

verification between evidence, strongly crack down on crime and maintain public order.
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There is a great demand for digital image authentication in areas such as military, foreign affairs, politics, 

journalism, academics and forensic science. A commonly used method of image forgery is to modify the 

image and then perform overall blurring on the image so as to make it more difficult to authenticate. The DCT 

domain AC coefficient of natural images can be calculated by Benford model [1,2]. The correlation of the MSD 

distribution curve of the AC coefficient in the DCT domain of the image without low-pass filtering is small, 

whereas the correlation is high [3]. This study presents a digital image authentication method based on MSD 

distribution (Most Significant Digit of the AC coefficient in the image DCT domain) which detects the MSD 

distributions of naturally captured images and forged blurred images. The MSD distribution is mainly based 

on the image’s three RGB channels. The algorithm calculates the means of three channels of each image. 

Six images are the original image and the blurred images with different Gaussian radius. The six images’ 

corresponding MSD distributions are different, with the increasing of fuzzy radius, MSD distributions in three 

channels tend to be consistent, while the average absolute difference AD drops markedly.

In the formula above, i denotes MSD, Ri /Gi /Bi respectively represent MSD in three channels of RGB, and  

PRi /PGi /PBi indicate their probabilities.

This study have used 100 photos taken with an iPhone6 as the test set. After analyzing the result, we can find 

that 26 photos do not conform to the formula above, which is that bigger blurred radius comes with less AD. 

After checking these original photos, it is found that these photos have one thing in common, which is having 

a large smooth area, like a sky, in this case. The reason is that the Gaussian filter is a low-pass filter, which can 

effectively distinguish between the original image and the modified image with a Gaussian blurred radius. 

The method proposed in this study can be effectively used to distinguish images that are forged. 
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From among the objects that can be considered in the case of crime scene investigation are lipsticks. They 
can be easily transferred and similarly to other forms of evidence they can provide a link between a suspect 
and a victim. They can be found left as smears of a variety of surfaces such as glass, cigarette butts, paper 
and clothes. It should be mentioned that identification or differentiation between lipstick samples does not 
constitute unambiguous proof of a crime, however, the obtained information can be useful as an investigative 
aid or as corroborative evidence. For this reason, there is a need to develop the methods, which discover 
differences in colour and composition between lipstick located at a crime scene and lipstick found in the 
possession of the suspect person. 
The aim of this research was to develop new methods to analyse red lipsticks with a very similar hue. 
Three different instrumental techniques were used: attenuated total reflection spectroscopy (ATR), gas 
chromatography coupled to mass spectrometry (GC-MS) and capillary electrophoresis equipped with diode 
array detector (CE-DAD). Each of the methods was appropriately optimized, evaluated according to the 
requirements of analytical chemistry and then applied to compare all collected red lipsticks (43). In order 
to facilitate discrimination and provide more extensive analyses of the obtained data, the chemometric 
methods were used (principal component analysis, cluster analysis, multidimensional scaling). The obtained 
values of discriminating power (DP) were high (0.993, 0.998 and 0.997, respectively for the method using 
ATR [1], GC-MS [2] and CE-DAD [3]). Moreover, the obtained results are complementary and making use of 
all of them resulting in the increase of the DP value. 
Due to the fact, that lipsticks are found at a crime scene as a mark living on various surfaces, the exploring of 
the possibility of developed methods for comparison of a sample transferred from different surfaces (glass, 
paper, cotton shirt, cigarette butts) with samples obtained from the known source was also investigated. 
The obtained results confirmed that it is possible to identify lipstick sample applied on different surfaces 
including even these ones making interferences. 
The last part of this research was to investigate traces of different lipsticks left on various surfaces (paper, shirt, 
mirror) and taking into account various common environmental factors (ambient temperature, time elapsed 
form applying the trace to the substrate) as well as other factors (human variation, drinking coffee, tea, wine 
or juice). All measurements were performed on six different lipsticks randomly chosen as a representative 
of the previously created (using chemometric methods) groups of lipstick samples. The analysis of variance 
(ANOVA) was used in order to make the analysis objective and robust and to conclude which factors have a 
significant impact on the chemical composition of lipsticks. It was noticed that the utilization of all developed 
methods simultaneously enabled to solve the problem with the changes of the compositions of lipsticks due 
to exposure of traces to various factors. 
Ultimately, the developed methods show the great potential to the comparative analysis of red lipstick 
samples for forensic purpose. 
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Post-mortem diagnosis of electric injury is often a challenge to the forensic pathologist. Autopsy findings 

are usually non-specific, while visually distinct electric marks, which occur at the point of entry and/or exit, 

may not always be present. In such cases, any details regarding the circumstances of death may prove useful. 

When the electric current is transmitted to the body through a metal conductor touching the skin, metal 

particles usually accumulate in the contact area. Electric mark samples can be tested for the presence of 

trace metals. Positive result may assist in explaining the circumstances of electric injury; however, a negative 

result does not disprove electric trauma [1].

Various methods of trace metal analysis in electric marks have been introduced over the last few decades, 

including scanning electron microscopy with energy dispersive X-ray microanalysis (SEM/EDX) [2-4], 

inductively coupled plasma mass spectrometry (ICP-MS) [5] and atomic absorption spectroscopy (AAS) 

[6-8].

A retrospective study of 61 electric injury cases in the period 1997-2018 was carried out in State Forensic 

Medicine Service of Lithuania. Qualitative characteristics of copper, iron, zinc and nickel traces in electric 

mark samples, obtained during forensic autopsies, were determined by AAS. Traces of copper, iron and 

zinc were most commonly found. AAS may provide additional information in medicolegal investigations of 

electric injuries.
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The diagnosis of pathologies constitutes an important part during the identification of skeletonized 

human remains. Spondyloarthropathies (SpAs) are one of the most characteristic groups of pathologies 

in the skeletal material, whose most remarkable feature is the axial involvement of the skeleton [1].  

Currently, the presence / absence of HLA-B27 allele is used as a genetic marker associated with these 

pathologies [2]. Thanks to the GWAS (Genetic Wide Association Studies) analysis, a set of SNPs (Single 

Nucleotide Polymorphisms) which are associated with SpAs have been proposed [3], although their use in 

degraded samples is very limited.

The determination of HLA-B27 allele requires the sequencing of 6 overlapping fragments of 2 exons of this 

gene [4]. In the present work, we propose the analysis of 2 SNPs (rs_116488202 / rs_4349859) of HLA-B27 

allele by quantitative PCR (qPCR) as the most effective method in three medieval subjects afflicted with 

some SpA. In addition, we discuss the contribution of these molecular determinations in the diagnosis of 

SpAs from degraded human remains. 
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With its famous beaches, historic background, and suitable environment for different kinds of sports, Antalya 

welcomes a high number of tourists all year long. According to report of the Turkish Ministry of Tourism and 

Culture, in 2018, the city has a circulation of 12,438,822 foreigners[1], more than 5 times of its population, and 

also has 57,423 foreigner residents[2]. With a number that high, it is likely for some foreigners to involve in 

forensic cases. In this study, the aim was determining the profiles and demographics of the forensic cases 

of foreigners who were applied to Emergency Department of Akdeniz University Hospital and compare 

the results with similar studies on general population, and thus, extrapolate the problems encountered in 

foreigner population. We retrospectively reviewed files of foreign patients that admitted to Emergency 

Department, between the dates 01.01.2015-31.12.2018, and found total of 1846 records and 219(11.9%) of them 

were considered forensic cases. Among these patients, 106(48.4%) was female, 113(51.6%) was male and mean 

age was 28.03±14.62 years. The patients were mostly from Russia(19.6%), followed by Azerbaijan(14.6%), 

Iran(7.8%) and Kazakstan(7.8%), respectively. The most common reason for admission was motor vehicle 

accidents(35.2%) and followed by falls(13.7%) and assaults(13.2%), respectively. 
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Forensic medical specialists often meet with serious difficulties in assessment of basal subarachnoidal 

hemorrhage when at autopsy it is not possible to reveal convincing proofs in favor of its traumatic or not 

traumatic origin. 

Research objective:

To define applicability of a method of a fluorescent angiography in forensic medical practice; to make 

preliminary estimation of its diagnostic opportunities, advantages and shortcomings inpostmortal assessment 

of a condition of the main arteries of a brain.

Materials and methods:

The method of a fluorescent angiography (further - the FlAG) was applied on 12 corpses of the persons who 

died of the reasons which are not connected with central nervous system pathology. Corpses of 9 men and 1 

woman were investigated. Age of the dead - from 34 to 76 years. Middle age was 59 years.

Research method:

Access to intracranial structures was provided by modified skull cut according to I.V. Buyalsky after allocation 

and catheterization of the precerebral vessels. Then consistently contrast agent was injected into catheterized 

vessels with video fixation in the native and infrared modes by using of a multifunctional microscope of OPMI® 

PENTERO® 900 by Carl Zeiss Meditec AG,top neurosurgical model. After the research of an arterial circle 

of a cerebrum optic nerves, a hypophysis funnel were consistently crossed, supplementing mobilizationof a 

cerebrum with arachnoidal dissection for aninvestigation of arteries of the vertebrobasilar pool.

The minimum viscosity of a contrast agent IndocyanineZelenyi-Pulsion and use of an operative microscope 

of OPMI Pentero 900 with the integrated module for an intraoperative fluorescent angiography allows to 

visualize cerebral arteries up to cortical branches with great quality, and observation in real time reduces 

research term to several minutes.

Conclusion: 

The method of a fluorescent angiography is absolutely applicable in forensic medical practice. 

Advantages of a method: a research of vessels in the conditions close to intravital; possibility of video fixation; 

a possibility of a research of the main vessels "over all surfaces" regarding detection of their pathology or 

damage.

Method shortcomings: high cost of the equipment and expendables; atherosclerosis complicates visualization 

in the angiography mode; the used contrast agent is absolutely "not rinsabiliable" from a biological object.
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With its famous beaches, historic background, and suitable environment for different kinds of sports, Antalya 

welcomes a high number of tourists all year long. According to report of the Turkish Ministry of Tourism and 

Culture, in 2018, the city has a circulation of 12,438,822 foreigners[1], more than 5 times of its population, and 

also has 57,423 foreigner residents[2]. With a number that high, it is likely for some foreigners to involve in 

forensic cases. In this study, the aim was determining the profiles and demographics of the forensic cases 

of foreigners who were applied to Emergency Department of Akdeniz University Hospital and compare 

the results with similar studies on general population, and thus, extrapolate the problems encountered in 

foreigner population. We retrospectively reviewed files of foreign patients that admitted to Emergency 

Department, between the dates 01.01.2015-31.12.2018, and found total of 1846 records and 219(11.9%) of them 

were considered forensic cases. Among these patients, 106(48.4%) was female, 113(51.6%) was male and mean 

age was 28.03±14.62 years. The patients were mostly from Russia(19.6%), followed by Azerbaijan(14.6%), 

Iran(7.8%) and Kazakstan(7.8%), respectively. The most common reason for admission was motor vehicle 

accidents(35.2%) and followed by falls(13.7%) and assaults(13.2%), respectively. 
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Using decomposition odor as forensic evidence remains highly controversial despite well-established gas 

chromatography – mass spectrometry (GC–MS) techniques. Although extensive research characterizing 

decomposition odor has been conducted, its use in court has been publicly debated due to its admission in 

the trial The State of Florida vs. Casey Marie Anthony, largely due to the perception that it was too untested. 

Since this case, a shift from conventional GC–MS to comprehensive two-dimensional gas chromatography – 

mass spectrometry (GC×GC–MS) has occurred for analyzing decomposition odor. It has become apparent that 

GC?GC coupled with time-of-flight mass spectrometry (TOFMS), and high- resolution TOFMS (HRTOFMS), 

is valuable for the analysis of volatile organic compounds (VOCs) from decomposing cadavers as a higher 

number of VOCs can be detected and identified confidently. This was the first application of GC×GC-HRTOFMS 

analyzing decomposition VOCs in a forensic case. From a decomposition site, soil from different locations 

around the body, and adipocere samples were collected. The main objective was to investigate the 

heterogeneity of the samples using GC×GC–MS. Future challenges anticipated in case scenarios were also 

interpreted using the generated data. VOCs identified in the soil samples reflected those identified in previous 

studies, while the profile of adipocere was demonstrated for the first time by GC×GC-HRTOFMS and was 

dominated by volatile carboxylic acids and acid esters. The power of GC×GC images in court testimony was 

considered to be of high potential. This case study will strengthen the reliability and evidentiary value of 

decomposition odor as a valid forensic field.

Figure 1. Workflow from sample collection to statistical analysis

References

[1] L. M. Dubois, P.H. Stefanuto, L. Heudt, J.F. Focant, K.A. Perrault, Forensic Chemistry 8, (2018) 11–20.

SG.13



SHOTGUN SESSIONS

156 2nd International Caparica Conference
in Translational Forensics

Psychopathic Characteristics Predicting Executive Functioning 
and Emotional Intelligence

Heather L. Sorensen, B.A.1*, Kristine M. Jacquin, Ph.D.2
Fielding Graduate University

*email: hsorensen@email.fielding.edu

In the US, the incarceration rate is one of the highest in the world (Miller & Khey, 2017). It is well known that 
there is a negative correlation between IQ and incarceration rates and there is a trend in psychopathic traits 
(PTs) and criminal offending (Kiehl & Hoffman, 2011). This provides reason for more robust studies of PT and 
executive functioning (EF). However, a large majority of offenders do not have a psychopathic personality 
(Kiehl & Hoffman, 2011) and PTs can be associated with favorable domains as well (Lilienfeld et al., 2014). 
There is limited information regarding emotional intelligence (EI) and PTs, as well as EF among those with 
PTs. Understanding the specific PTs and connection with EI and EF may shed light on future treatment 
interventions in the forensic sector and provide unique insights into preventative measures and criminal 
profiling.
Participants were recruited through Amazon’s Mechanical Turk, an online database, and once agreeing 
to participate in the survey they were electronically directed to Qualtrics, an online survey platform, to 
complete the survey. The assessment measures used include the following: the Shipley Institute of Living 
(SILS; Shipley, 1940), the Assessing Emotions Scale (AES; Schutte, Malouff, & Bhullar, 2009), and the 
Psychopathic Personality Inventory Revised 40 (PPI-R-40; Eisenbarth, Lilienfeld, & Yarkoni, 2015). A total of 
515 participants were included in the study, with 50.3% female and 49.7% male, and 6.6% African American, 
4.1% Asian/Asian American, 83.9% Caucasian, 3.7% Latinx, .4% Indigenous First Nations, and 1.4% identifying 
as Other. Participants ages ranged from 18 to 74 years of age, with the average age being 35 years old.
Regression analyses were conducted to determine the ability of various aspects of EF and EI to predict 
components of psychopathy. The model with all predictors significantly predicted blame externalization, F(6, 
476) = 18.48, p < .0001, adj. R2 = .19. PPI Carefree Nonplanfulness was best predicted by abstract reasoning 
(beta = -.10), perception of emotions (beta = -.192), and managing own emotions (beta = -.35), F(3, 474) = 
51.5, p < .0001, adj. R2 =.24. PPI Stress Immunity was best predicted by managing own emotions (beta = .610) 
and utilization of emotions (beta = -.318), F(2, 478) = 75.462, p < .0001, adj. R2 =. 237. PPI Coldheartedness 
was best predicted by verbal intelligence (beta = -.097), nonverbal intelligence or abstract reasoning (beta 
= -.083), managing own emotions (beta = .283), managing others’ emotions (beta = -.429), and utilization 
of emotions (beta = -.310), F(5, 475) = 33.757, p < .0001, adj. R2 = .254. PPI Rebellious/ Non-conformity was 
best predicted by managing own emotions (beta = -.123), managing others’ emotions (beta = -.226), and 
utilization of emotions (beta = .238), F(3, 474) = 10.528, p < .0001, adj. R2 = .057. PPI Social Influence was 
best predicted by managing own emotions (beta = .317), managing others’ emotions (beta = .310), utilization 
of emotions (beta = -.177), and verbal intelligence (beta = -.106), F(4, 473) = 39.270, p < .0001, adj. R2 = .243.
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Time is one of the most relevant parameters to identify events that happened at a given location.  

The determination of a timeframe during which a fingerprint was deposited could be extremally useful in 

terms of criminal investigations [1]. A human fingermark is a pattern formed by a deposit of endogenous 

and exogenous substances that can provide a wealth of information on the subject, including its unequivocal 

identification [2]. The composition of a fingerprint is subject to several factors, which affect the initial 

composition at both deposition and after aging over time. Therefore, a relationship can be established 

between fingerprint composition, the substrate and the environment [3]. To establish a time gap in which 

the fingerprint was placed, a successful method, with reliable and quantitative estimates is desirable.  

For this purpose, a high resolution technique, such as FT-ICR mass spectrometry, is required. 
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Throughout the years, latent fingerprints have been used in criminal investigations to place a suspect at that 

same place [1]. However, this method depends on the integrity of the latent fingerprint and on the method 

used to recover them and does not use all available information, most notably, the chemical signature that is 

left behind [2] [3] [4].

The work will approach this problem by uncovering the composition of human fingerprints using a high 

resolution method such as mass spectrometry. The compositional space, revealed through accurate mass 

measurements (in the ppb range) and fine isotopic structure, combining database search and molecular 

formula determination will be explored trough van  Krevelen plots and other tools. Endogenous metabolites 

are of particular interest.
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Fingerprints individualize a human being. They are used in court as unequivocal evidence of the presence 

of an individual at a particular location. Fingerprints are one of the best methods for human identification. 

However, in some cases, the remains found at the crime scene do not allow its effective analysis.  

Due to distortion, lack of enough reference points, or the inexistence of a reference sample, the human 

identification is not possible. Moreover, a plethora of chemical and biochemical information, present in a 

fingerprint is seldom used for forensic purposes. Given the extreme complexity of the chemical composition 

of human fingerprints, conventional analytic tools only provide limited results, both in the number of identified 

chemical species as well as their diversity. Mass spectrometry can be used to identify endogenous and 

exogenous components present in fingerprint traces. Their characterization provides a set of relevant forensic 

information that may be related to gender, age, life style and health, among others. Extreme resolution mass 

spectrometry, based on Fourier transform ion cyclotron resonance mass spectrometry (FT-ICR-MS) provides 

a way to interrogate its composition.

Here we show that extreme resolution mass spectrometry, provides the simultaneous identification of 

hundreds to thousands of molecules, thus a detailed characterization of the chemical space of human 

fingerprints in a high throughput way, at trace level is feasible. This approach has immense potential for 

criminal investigations.
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One of the most important problems in forensic sciences is the post-mortem interval (PMI) determination. 

Forensic scientists always provided different methods (physical, chemical, and entomological) to estimate 

a correct PMI, without success. However, the improvements of last two decades in the field of molecular 

biology, allowed us to evaluate the time-dependent degradation of biological markers (e.g. proteins, DNA 

and RNA). Thus, we want to present a review of the recent progress in the estimation of PMI, mainly focusing 

on the potential usefulness of RNA markers. Therefore, we reviewed 29 studies, each one chosen according 

to specific inclusion criteria. These studies evaluated the role of endogenous reference genes in different 

biological samples in order to determine the PMI based on post-mortem RNA degradation in relation with 

other influencing factors such as time, cause of death and environmental conditions.
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The analysis of the insects (Forensic Entomology) present on the corpses is a new frontier of forensic sciences 

useful for the medico-legal evaluation, in order to extract human DNA and facilitate the estimation of the 

post-mortem interval (PMI).

We present the case of an unidentified and mummified body, colonized by insects at different developmental 

stages.  We sampled the larvae present in the dead body, in order to extract human DNA, according to the 

protocols here described. Our analysis found no trace of human genetic material in larvae’s puparia and 

crops.

The lack of studies on the larval digestive process prevents us from calculating the time necessary for the 

complete degradation of the ingested tissues. Similarly, it is not possible to quantify the degradation time of 

human DNA, in cases where it has already been severely altered by post-mortem alterations. This case report 

adds to the scarce literature available on the human DNA extraction from insects and highlights the analytical 

challenge due to post-mortem tissue degradation in order to improve our knowledge in this context.
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Accurate estimation of postmortem interval (PMI) is still difficult in forensic medicine because of its 

susceptibility to many exogenous and endogenous factors, such as ambient temperature, humidity and 

gender. Our previous studies have shown that GC/MS-based metabolomics can be used to select differential 

metabolites that are associated with PMI, and the trend of the concentration of chosen metabolites can 

be further used for PMI estimation[1, 2]. Although experimental evidence underlines that gender is a 

fundamental biological variable influencing metabolic profiling[3], few studies investigated postmortem 

molecular differences between male and female. In this study, 60 SD rats with half males and half females were 

sacrificed by suffocation. The cadavers were dissection and the cardiac blood was collected at different PMIs  

(0h, 6h, 12h, 24h, 48h and 72h). Gas chromatography/mass spectrometry (GC/MS) was used to investigate 

the changes in metabolic profiling of blood at different PMIs, and the PMI-related metabolites were selected 

by partial least square (PLS) analysis depending on the variable importance in the projection (VIP) values 

more than 1.0. The comparisons of all PMI-related metabolites between male and female were developed.  

A total of 59 metabolites were detected in the blood, of which 25 metabolites were associated with PMI. The 

further comparison of the PMI-related metabolites between different genders revealed that 12 metabolites 

showed sexual differences. The most significant differential metabolites with sexual dimorphism were 

isoleucine, linoleic acid and ribose (Fig. 1). The concentration of isoleucine was higher in male than female at 

all PMIs, and linoleic acid was higher in female at all PMIs. Ribose did not show gender differences until 24 

hours. The reason of sexual dimorphism of metabolites may be related to the differences of muscle mass, sex 

hormone and intestinal flora between male and female. The findings demonstrated that gender differences 

have an effect on the concentration of PMI-related metabolites in rat blood. Futures studies on postmortem 

molecular change should consider the influence of gender.

Figure 1 Relative intensity of isoleucine, linoleic acid and ribose between male and female rats at each time point. The level of isoleucine 
was higher in male at all PMIs, and linoleic acid was higher in female at all PMIs. Ribose did not show gender differences until 24 hours. 

(*p<0.05, **p<0.01)
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The problem of expert evaluation of basal subarachnoidal hemorrhages (BSH) is one of the most relevant 

in forensic medicine. A key question of examination of BSH is precise location of a source of intracraneal 

hemorrhage because it allows to define traumatic or nontraumatic genesis of hemorrhage. Despite wide 

application of instrumental diagnostics methods in forensic medicine, it is difficult to overestimate the 

importance of a section method. The section methods applied nowadays have the shortcomings which first 

of all presented as formation of artifacts at allocation of a brain and difficulties of the subsequent contrasting 

of cerebral vessels. 

Methods and results: For modification of a section method we united experience of clinical medicine and a 

pathomorphology. Connection of operative neurosurgical and standard section technics allowed to develop 

a method of a research of the main arteries of a brain without its excorporation which was successfully 

approved at an autopsy of 22 corpses. The essence of a section technique consists in the following: the 

first stage made wide cutting edge of a skull (in front – most close to the upper orbital edge, behind - it is 

the closest to an external occipital ledge). After that frontolateral subfrontal microsurgical approach was 

modelled, which applied in surgery of aneurysms of an arterial circle of cerebrum, the field of what carried 

out preparation of vessels of the carotid pool. Then two parties of tentorium of cerebellum were cut with 

scissors and the cerebrum was moved in dorsal direction. Such section technique allows to visualize both 

carotid, and vertebro-basilar pools and to examine vertebral arteries up to the point of their entrance to 

a skull. Because the research of vessels is made at the natural anatomical localization –  the frequency of 

artifacts significantly decreases. Maintaining physical security of vertebral arteries which at a traditional way 

of a research of a brain are crossed that does their further studying difficult is especially valuable. 

We also modified process of contrasting of vessels. Introduction of contrast substance was carried out 

through the main vessels of a neck, after previously washout of arteries of carotid and vertebro-basilar 

pools. Contrasting of vessels is traditional was made after preparation of arteries of a brain through stumps 

of the crossed internal carotid arteries on the excorporated brain that also has minus -  formation of artifacts.  

We applied ultra-violet contrast which well visualizes vessels and a possible rupture point. The applied 

contrast has advantages: lack of coloring of soft tissues during contrasting and light rinsability in case of 

spreading on a brain surface. Besides, at the expense of its brightness caused by an ultra-violet component, 

the place of spreading of contrast will be visualized even in the presence of clots in basal subarachnoid space 

that will allow to detect problem area, and then precisely investigate it.

Conclusion: The developed section technique of a research and contrasting of arteries of a brain has essential 

advantages: the research of vessels is carried out in the conditions, the closest to intravital, allows to exclude 

formation of artifacts almost completely. It can be recommended for use in cases of lack of an opportunity 

to provide postmortal visualization of cerebral blood vessels before autopsy.
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Forensic medical examination of light-engine aircraft injury is not sufficiently developed in scientific and 

practical positions. This is related with scarcity of this type of injury. It’s nature and volume, arising from the 

members of the crew of the aircraft when it falls, depend on the effects of the collision of the aircraft with 

the ground (or water surface). These effects are determined primarily by the speed, angle of incidence and 

the type of aircraft.

In July 2018 from one of the airports in Moscow region was made takeoff light aircraft ZET-326. After take-off 

in the first turn, the plane lost speed and corkscrewed. As a result of the collision of the aircraft with the 

ground, both pilots were died. During the inspection of the scene it was found that one corpse was on the 

site of the first pilot, the second – on the right aircraft wing. The design of the aircraft was deformed and 

partially destroyed, but fire didn't start.

Computer tomography of the bodies of the pilots was carried out before the autopsy. Computed tomography 

was performed for determine the damage that was formed by the pilots from the blows to the surrounding 

specific objects even before the destruction of the aircraft and to address issues relating to the circumstances 

of the death of the aircraft (the direction of the main blow in the fall, the position, posture and the nature of 

the pilots in an emergency).

In the forensic examination of the first pilot of the aircraft, first of all, expert paid attention on impressions 

on the soles of the shoes, who were regarded as traces of the pedals control the aircraft and comminuted 

fracture of the left tibia, a fracture of the right talus, fragmentary fractures of the diaphysis of the right tibia 

and fibula.

In a computer tomographic study of the pilot's corpse, the entire volume of the injury was visualized, except 

for which the presence of emphysema in soft tissues and bilateral pneumothorax was noted.

In a computer tomographic examination of the corpse of the second pilot, in addition to the data on the 

autopsy established the presence of air in the soft tissues, bilateral pneumothorax, aortic wears off, the air in 

the cavities of the heart and major blood vessels, air in the ductal system of the liver.

The analysis of the data obtained during the classical autopsy with the preliminary use of computer tomograph, 

led to the conclusion that the plane when falling to the ground hit its front part, while due to inertia there 

was a sharp displacement of the bodies of the pilots in the front, fixed in the cockpit with seat belts, with the 

formation of damage to the head and upper body.

The pilot tried to control the aircraft until the moment of collision with the ground, as evidenced by the 

presence of relief prints on the plane’s control pedals on the sole surface of the shoes and localization and 

morphological properties of fractures of the lower limbs formed by the action of the traumatic force on the 

axis of the extremities with straightened legs fixed on the pedals.

A forensic medical examination of the bodies of pilots and computed tomography data provided the basis 

for a retrospective analysis of the circumstances of the accident.
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Since 2018, the Amsterdam Medical Centre (AMC) in Amsterdam, the Netherlands is the proud owner of 

a taphonomic research site. In 2010, an idea to create a taphonomic research centre using human bodies 

from the Body Donation Program (BDP, a program for which living donors can choose to donate their body 

to after death for scientific purposes) was formed. The government authorized using human remains from 

the BDP for the taphonomic research provided the donors had the possibility to opt out for this particular 

research. 

The taphonomic research site is placed on the private property of the AMC and is around 500 sq meters. 

Since the terrain lays in a densely populated area and a fence was built around it. The densely populated 

area is also the reason there is only the possibility of investigating buried remains. Before the research site 

could be used, the ground had to be levelled. Here after, the baseline characteristics of the research site were 

catalogued; ground radar was used, soil samples were taken and temperature and humidity sensors and 

cameras  were put in place.

The taphonomic research facility offers many scientific possibilities for around 40 human remains but 

standardisation and homogeneity are not among them. As the body donation program does not supply 

bodies ‘on demand’, burying multiple human remains at the same time would only be possible if the human 

remains were first frozen to preserve them.

Using weather data loggers and equipment for ground sampling, the decomposition process of buried human 

remains can be monitored. Using a ground radar, the disturbances in the ground can also be monitored. 
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Age estimation from pelvic radiographs by using data mining methods

Fei Fan1, Xiaoai Dong1, Rui Li2, Xinhua Dai1, Hu Chen2, Zhenhua Deng 1*
1 West China School of Basic Medical Sciences & Forensic Medicine, Sichuan University, Chengdu, 610041, China

2 College of Computer Science, Sichuan University, Chengdu 610064, China
*email: dengzhenhua@scu.edu.cn

Age estimation is one of the most prevalent concern issues in immigration, criminal laws, civil proceedings, 

social services, and athletic sports. The epiphyses of iliac crest (IC) and ischial tuberosity (IT) play 

important roles in forensic age estimation, due to the relatively late maturity. Recently, data mining 

methods have been used for age estimation [1-3]. And the results of data mining methods were inspiring.  

Therefore, four data mining methods were applied for age estimation from pelvic radiographs in the present study.  

The pattern of apophyseal ossification of IC and IT were scored according to the previous studies [4, 5]. 

The Support Vector Regression (SVR), Gradient Boosting Regression (GBR), Bayesian Ridge Regression 

(BRR) and Decision Tree Regression (DTR) were performed for forensic age estimation. A total of 1722 pelvic 

radiographs were used to train those models aged between 10.00 and 25.99 years, and other 415 radiographs 

were used to test the performance of models. The ossified degree of IC and IT in both sides were as inputs 

and the estimated age was as output. Then the estimated age and chronological age was compared and the 

inaccuracy (∑ | EA-CA | ⁄n) were calculated to evaluate the four models. The performance of all the models is 

compared in Table 1. The LOOCV showed no overfitting in the four models. We also reevaluated our previous 

cubic regression models [6] on the present test set and the inaccuracy was 2.87 years in females and 2.23 

years in males. The results showed that the accuracy of age estimation was much higher by using data 

mining methods. And the accuracy of SVR and GBR was higher than BRR and DTR. The results encourage 

the application of data mining methods for forensic age estimation from pelvic radiographs.

Table 1. The inaccuracy of age estimation in the four models (years)

References: 

[1] Buk Z, Kordik P, Bruzek J, et al. The age at death assessment in a multi-ethnic sample of pelvic bones using nature-inspired data 
mining methods [J]. Forensic Sci Int, 2012, 220(1-3): 294.e1-294.e9.
[2] Sironi E, Pinchi V, Pradella F, et al. Bayesian networks of age estimation and classification based on dental evidence: A study on the 
third molar mineralization [J]. J Forensic Leg Med, 2018, 55: 23-32.
[3] Stepanovsky M, Ibrova A, Buk Z, et al. Novel age estimation model based on development of permanent teeth compared with 
classical approach and other modern data mining methods [J]. Forensic Sci Int, 2017, 279: 72-82.
[4] Zhang K, Dong X-A, Chen X-G, et al. Forensic age estimation through evaluation of the apophyseal ossification of the iliac crest in 
Western Chinese [J]. Forensic Sci Int, 2015, 252: 192.e1-192.e5.
[5] Zhang K, Dong X-A, Chen X-G, et al. The ossification of the ischial tuberosity for forensic age diagnostics in conventional radiography 
[J]. Aust J Forensic Sci, 2014, 46(4): 455-462.
[6] Zhang K, Dong X-A, Fan F, et al. Age estimation based on pelvic ossification using regression models from conventional radiography 
[J]. Int J Legal Med 2016, 130(4): 1143-1148.
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THE USE OF POSTMORTEM COMPUTED TOMOGRAPHY IN A FORENSIC 
EXAMINATION OF CORPSES OF CHILDREN

V.A. Klevno, Yu. V. Chumakova, M.A. Kislov*, A.S. Lebedeva, O. V. Lysenko, T. V. Rusakova
"Bureau of forensic medical examination", Moscow region

Department of Forensic Medicine «Vladimirsky Moscow Regional Research Clinical Institute», Moscow
*email: kislov@sudmedmo.ru

Postmortem computed tomography is a method for information about the injuries and changes in bones 

and internal organs before the autopsy. It lets you make a plan a sectional study of the and additional 

research methods the purpose of which will be detection morphological signs of various injuries, poisoning 

and diseases in the form of hemorrhages, fluid accumulation and free gas in the cavities, organs and tissues 

(with the ability to calculate their volume).

The autopsy of children’s corpses is a complex type of expert research because of it is high social importance 

and often criminal component. This section of the forensic examination requires a wide range of additional 

research methods for a more complete argument of the expert opinion.

The use of postmortem computed tomography in forensic examinations is of interest and provides assistance, 

especially in the case of the death of children.

The body of a male child (he was 1 year old) was discovered in the apartment to December. During the 

examination of the corpse at the scene on the child's body, the expert recorded a lot of abrasions, bruises and 

injuries in the anus. In connection with the ambiguity of the case, it was decided to conduct a posthumous 

computed tomography of the head, chest and abdomen of the child.

Computed tomography of the child's corpse was performed before the autopsy.

It set a signs of craniocerebral trauma, hypoxic changes in the brain tissue, the presence of mucous strands in 

the lumen of the right upper lobe bronchus, the loss of parrectal fiber and soft tissues of the perianal region 

on the left were established. Bone injury excluded.

These data helped in the development plan for expert examination of the corpse.

During the examination of the corpse of a child, abrasions on the face (mainly in the nose and mouth), 

asphyxical signs were established; confirmed signs of a closed head injury with minor hemorrhages under 

the lining of the brain; ruptures of the rectal mucosa in the sphincter area and hemorrhages in the soft tissues 

of the perianal region were diagnosed.

In this way, the use of postmortem computed tomography can significantly expand the possibilities of expert 

diagnosis of damage and changes in internal organs.
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Suicide by plastic bag suffocation combined with the mixture of citric 
acid and baking soda in an adolescent 

Toshikazu Kondo*, Keishu Murakami,  Yuko Ishida, Mizuho Nosaka, Akihiko Kimura,
Satoshi Hata, Mariko Kawaguchi

Department of Forensic Medicine, Wakayama Medical University
*email: kondot@wakayama-med.ac.jp

We describe a case of suicidal asphyxia using a plastic bag combined with carbon dioxide (CO2) gas.  

A 20’s-year-old male, whose head was covered with a plastic bag, was found dead in his room. In the plastic 

bag, there were two glass-made cups containing liquid-like substance. Through crime scene investigation 

by police staffs, a bottle of citric acid and a box of baking soda were also discovered in his room.  

The forensic autopsy revealed that there were neither lesions nor injuries in all of the organs. Moreover, any 

drugs and poisons could not be detected in blood samples. Based on autopsy findings and crime scene 

investigation, the cause of death was diagnosed as acute asphyxia due to CO2 intoxication by the mixture of 

citric acid with baking soda in the plastic bag. To the best of our knowledge, there are no medical literatures 

describing plastic bag suffocation combined with CO2 gas generated from citric acid and baking soda, 

which has been widely distributed as suicidal means through websites. This case report promotes forensic 

pathologists and medical coroners to emphasize that the Internet has a crucial role on a source of suicidal 

information or a promoter of suicide all over the world.
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Update on SAAFS: the establishment of a representative body for 
forensic science in South Africa

Marise Heyns
Division of Forensic Medicine & Toxicology, University of Cape Town, South Africa 

*email: Marise.heyns@uct.ac.za

The challenges of safety in society are multi-levelled and complex, especially in the forensic science arena.  

In South Africa, forensic science plays an important role as a scientific instrument that may be used by the 

law enforcement service to make findings that will assist the courts of law to successfully exonerate the 

innocent and prosecute the guilty.

The sector of forensic science demands highly skilled and knowledgeable persons who have extensive 

knowledge of biology as is used within forensic examinations. This theoretical knowledge must also be 

able to be applied within the practical field of forensic science as well as in research relevant to the (South) 

African situation.

In South Africa there is a high demand for training and research in the field of forensic science.  Currently in 

South Africa, there are not many tertiary institutions offering specific training courses for forensic scientists.  

Biomedical Forensic Science research commenced at University of Cape Town (UCT) in 2012 with the launch 

of a multi-disciplinary master’s programme and an objective of the new master’s degree is to develop a group 

of competent, professional personnel to perform forensic science examinations and conduct research, which 

will assist the courts of law to ensure crime resolution The students came from a variety of disciplines and 

receive instruction in Forensic Anthropology and Anatomy, Forensic Pathology, Forensic Genetics, Forensic 

Toxicology as well as Applied Forensics from Crime Scene to Court. They are therefore exposed to various 

disciplines of forensic science after which they identify an area for further forensic research.  

The first master’s programme has led to additional full research programmes at masters and PhD level. 

As the Biomedical Forensic Science group is seated in the Division of Forensic Medicine and Toxicology, 

most of the research undertaken focusses on Medic-Legal Death Investigation (MLDI). This presentation will 

review some of this research where Forensic Scientists contributed by engaging with research to improve the 

understanding of circumstances around incidences of death. It also reports on cases that lead to development 

of research that will, in future, contribute to improve forensic examinations. The presentation will also cover 

current internationally peer-reviewed publications that stems from this research. 

Amongst others there have been retrospective and prospective studies undertaken on the deaths admitted 

to Salt River Mortuary, and data will be presented on deaths related to homicides in adults, fire, road traffic 

accidents, ethanol intoxication, respiratory pathogens, fire-arms, pedestrian road accidents, cranial blunt 

force trauma and wound characteristics, homicides in children and young adults, DNA extractions in various 

conditions, post mortem toxicology and death scene investigation of sudden unexpected death of infants. 

Statistical analysis and descriptions of these deaths form the basis of interventions for prevention of these 

deaths and for improvements in service delivery.  
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STRAND: CODIS-LIKE CLOUD EXPERT SYSTEM FOR HANDLING AND 
EXCHANGE OF THE NON-HUMAN DNA STR ANALYSIS RESULTS

Daniel Vanek*1,2,3, Pavla Rihova4, Edvard Ehler1, Simona Dalihodova1, 
Radka Stikarova1, Zdenek Strnad5
1Forensic DNA Service, Prague, Czech Republic

2Institute of Legal Medicine, Bulovka Hospital, Prague, Czech Republic
3Charles University in Prague, 2nd Faculty of Medicine, Prague, Czech Republic

4Czech Environmental Inspectorate, Prague, Czech Republic
5Netsystems, a.s., Liberec, Czech Republic

*Corresponding author: daniel.vanek@fdnas.cz
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Poaching animals for use in traditional medicines and illegal trade have a huge a negative impact on critically 

endangered animals protected by the CITES Convention.  DNA barcoding techniques providing information 

about the specimen identification within the tested sample are established methods offering qualitative 

information about the matching organism despite some pending problems. The investigation of wildlife 

crime based just on specimen identification would not be in many case sufficient as individual identification 

or paternity is often the key information enabling to solve the case. Human STR based DNA identification for 

forensic purposes is  well established method offering the comparison of DNA profiles nation- and world-wide  

and to perform familiar searches using CODIS software. Forensic animal DNA typing on the other hand is still 

far away from the standardization level of human DNA identification. The recommendations of ISFG serve as 

a good lead for the development of STR typing systems but unfortunately there are practically no scientific 

papers describing fully validated STR typing multiplexes or CODIS-like databases for CITES organisms 

involved in wildlife crime. Also there is a lack of knowledge base like NIST STRBase or CODIS-like database.

The aim of this talk is to present the novel Cloud Expert System for handling and exchange of the non-Human 

DNA STR analysis results. The Cloud Expert System (CES) combines the cross-referenced registries of STR 

markers for different species, DNA database, repository of scientific papers and a dashboard for unpublished 

data, protocols, negative results and announcements related to animal DNA typing.
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POST-MORTEM COMPUTED TOMOGRAPHY IN CASES 
OF GUNSHOT INJURIES

V.A. Klevno, Yu. V. Chumakova, M.A. Kislov, A.S. Lebedeva*, D. P. Pavlik
"Bureau of forensic medical examination", Moscow region

Department of Forensic Medicine «Vladimirsky Moscow Regional Research Clinical Institute», Moscow
*email: lebedeva.ord.sm76@yandex.ru

The method of postmortem computed tomography is effective because it does not require physical 

intervention in the tissue and prevents possible mistakes associated with the displacement of tissue structures.

This method of examination will be acceptable for representatives of certain religious denominations, whose 

faith does not allow an autopsy.

One department of our service received three corpses with gunshot injuries.

Jealous man shot his ex-wife and her new partner in the apartment, and then he shot himself.

The shots were fired from a traumatic gun with a modified, which allowed the use of live ammunition.

The bodies of a woman and her partner were eight gunshot to the head, trunk and extremities. These wounds 

damaged internal organs, bones of the skull, ribs and limbs with the formation of many fragments.

On the third corpse there was one through gunshot bullet wound of the head with brain damage.

Before the classical autopsy, a computed tomography of the bodies was carried out. With its help, all the 

bullets in the corpses were localized, the volume of gunshot injuries was visualized.

The use of this method allowed to detect with accuracy all the damaging elements (bullets) and to establish 

the volume of injury and the direction of the wound canals before the forensic examination of the corpse.

We can say, that this method allows us to develop a methodology and the best strategy of autopsy in each 

case.

The advantage of this method is the visualization of all damages, the possibility of their subsequent 

comparison with the results of autopsy for control.
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BRUKER CORPORATION | WWW.BRUKER.COM

Bruker enables scientists to make breakthrough discoveries and develop 
new applications that improve the quality of human life. Bruker’s high-
-performance scientific instruments and high-value analytical and 
diagnostic solutions enable scientists to explore life and materials at 
molecular, cellular and microscopic levels.

PROTEOMASS SCIENTIFIC SOCIETY | WWW.PROTEOMASS.ORG

The PROTEOMASS Scientific Society is a charity aiming to advance 
science and its societal impact, including improving health and 
wellbeing, economic development of the social fabric of Caparica. 
Additionally, PROTEOMASS Scientific Society is an active collaborator 
of Cantinho da Milu (http://www.ocantinhodamilu.com) to help pets 
in the risk of mistreatment. The PROTEOMASS Scientific Society is a 
partner of the BIOSCOPE research group, and both work ogether for 
the implementation of technology-driven, state-of-the-art platforms for 
proteomics, chemosensors, and nanomaterials research. Furthermore, 
The PROTEOMASS Scientific Society promotes the sharing of ideas in 
science through several different International Conferences, all of which 
are held bi-annually in Caparica. Also, it holds an international Journal: 
The Journal of Integrated Omics (www.jiomics.com).

TURISMO DE PORTUGAL, IP | WWW.TURISMODEPORTUGAL.PT

Integrated in the Ministry of Economy, Turismo de Portugal is the National 
Tourist Authority.
Responsible for the promotion, enhancement and sustainability of 
tourism, it adds in a single entity all the institutional skills related to 
boosting tourism, from supply to demand.

TURISMO DE LISBOA| WWW.VISITLISBOA.COM

THE LISBON TOURISM ASSOCIATION - VISITORS & CONVENTION 
BUREAU was established in 1997 and its main objectives are: The sustained 
tourism development in its area of intervention; The promotion of Lisbon 
as a tourist destination in leisure articles;The promotion of Lisbon as 
a venue for congresses, fairs and as an incentive trip destination; The 
provision of Information and support for visiting tourists.
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Sponsors 

PARALAB| WWW.PARALAB.PT

PARALAB, founded in 1992 to operate in the field of scientific quipment 
distribution for laboratory and industrial applications, is today the 
reference company in this sector.
Our main strength is the technical and scientific training of our human 
resources. Our team includes graduates, masters and doctorates 
in Chemical Engineering, Chemistry, Pharmaceutical Sciences and 
Electronic Engineering, who provide unrivaled after-sales service in the 
market.

LABORSPIRIT, LDA.| WWW.LABORSPIRIT.COM

Laborspirit, Lda. Is a company founded in 2005 with extensive knowledge 
in the supply of reagents, raw materials, equipment and consumables for 
research, university and analysis laboratories and the pharmaceutical, 
cosmetic, food and chemical industries.

NORLEQ | WWW.NORLEQ.COM

Norleq-Equipamentos e Serviços Unipessoal, Lda is a company composed 
of staff with several years of experience in the equipment market for the 
University and Industry. In addition to quality control equipment, the 
company supplies research and process equipment.

CASTELBEL | WWW.CASTELBEL.COM

In 1999, Aquiles Barros, professor of chemistry at the Faculty of Sciences 
of the University of Porto for 26 years, was challenged to create a manu-
facturing unit that would produce luxury scented soaps for an American 
brand.
He, with his almost disconcerting optimism, said “why not?” and the rest 
is history. Castelbel began production in 2000, with only six workers and 
an annual turnover of 150 thousand euros.

NAN@RTS| WWW.NANOARTS.ORG

Nan@rts is an amazing small enterprise that scientifically matches 
perfectly with the research of today and tomorrow. Research is not 
perfect, but at Bioscope-Proteomass we are hard at work every day to 
create the perfect products based on nanotechnology!
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UNIVERSIDADE NOVA DE LISBOA | WWW.UNL.PT

Universidade NOVA de Lisboa, as public higher education institution, 
has as mission to serve the society at the local, regional and global level, 
through the progress and dissemination of knowledge and understan-
ding between cultures, societies and people, by way of a teaching and 
research of excellence and of a provision of services based on a strong 
sense of community.

FACULDADE DE CIÊNCIAS E TECNOLOGIA| WWW.FCT.UNL.PT

The NOVA School of Science and Technology (FCT NOVA) is one of the 
three largest and most prestigious schools of Engineering and Sciences 
in Portugal. It is located 15 minutes away from Lisbon, is renowned for 
its excellence in research, for the quality of its courses and for the large 
employability of its graduates (graduates, masters, doctors).

LAQV@REQUIMTE | WWW.REQUIMTE.PT

REQUIMTE/LAQV, an internationally recognised research Centre in the 
area of Green Chemistry, is centred in 5 Thematic Lines that define focus 
areas of research in alignment with the new framework for research 
of the European Commission, Horizon 2020, with its emphasis on  
Sustainability.

CÂMARA MUNICIPAL DE ALMADA | WWW.M-ALMADA.PT

With the Democratic Local Government, Almada grew and eveloped, 
planned and innovated in the participation processes, affirmed itself in 
the Lisbon Metropolitan Area. In Almada, objectives were set for the 
stages of council development, which began on April 25, 1974, which 
were immediately assumed at the level of urban planning, and enshrined 
in instruments of land management.

TAP, AIR PORTUGAL | WWW.FLYTAP.COM

TAP Air Portugal, was created on March 14, 1945 under the name 
Transportes Aéreos Portugueses and is the Portuguese flag airline, hea-
dquartered in Lisbon and hub at Humberto Delgado Airport in Lisbon, 
Portugal. National airline is an integral member of Star Alliance.
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SOCIEDADE PORTUGUESA DE QUÍMICA| WWW.SPQ.PT

The Portuguese Chemical Society (SPQ) is one of the largest, most 
ctive and oldest Portuguese scientific societies, having been founded 
on December 28, 1911. 
Its foundation was closely related to the publication of the Journal of 
Pure and Applied Chemistry, which first appeared in Porto in 1905, on the 
initiative of a small group of Portuguese scientists, the most illustrious 
of which was António Ferreira da Silva who was also the first president 
of the Society.

CAPARICA CIENTÍFICA | WWW.BIOSCOPEGROUP.ORG

Caparica Cientifica is the trademark given to a concept by which the 
BIOSCOPE Research group intends to address the social fabric of 
Caparica as an outstanding place where Science can be developed 
in an outstanding environment. Thus, on the one hand, the Scientific 
Campus of Excellence represented by the NOVA School of Science and  
Technology – NOVA University Lisbon guarantees that the latest 
knowledge in scientific and technological developments is present in the 
Caparica area. On the other hand, the outstanding scientific promotion 
activity developed by the BIOSCOPE Research group and PROTEOMASS 
Scientific Society brings every year circa of one thousand high qualified 
researchers from all over the world to dissert over the latest trends in 
their areas of expertise, including medicine, engineering, nanomaterials 
and chemistry. Finally, the remarkable and unique environment of Costa 
de Caparica, one of the nicest sea villages of Portugal, complete the 
concept of Caparica Cientifica as envisioned by the BIOSCOPE group.

BIOSCOPE RESEARCH GROUP | WWW.BIOSCOPEGROUP.ORG

The BIOSCOPE Research group (www.bioscopegroup.org) currently 
based at the NOVA School of Science and Technology - NOVA University 
Lisbon, in Caparica, is an international and dynamic interdisciplinary group 
fostering applications of proteomics, mass spectrometry, biomedicine, 
chemosensors and nanotechnology applied to the design of new 
nanoparticles following sustainable methodologies. At the BIOSCOPE 
Research group, we believe in fostering scientific breakthroughs, through 
research dissemination, collaborations, and outreach, where researchers 
from all over the world interchange knowledge in a translational manner. 
With this aim, the BIOSCOPE research group promotes the organization 
of several research conferences within the research lines of the group. 
Furthermore, the latest advances in the areas where the BIOSCOPE 
group develops research are taught in international courses that are held 
several times a year in Caparica.
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