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On 13 July 1993, the State Commission on Prisoners of War, Hostages and 
Missing Persons was established by the Decree of the President of the 
Republic of Azerbaijan to coordinate the search and identification process 
of missing persons. The State Commission comprises the State Security 
Service, Prosecutor’s Office of the Republic of Azerbaijan, Institute of 
Archaeology and Anthropology of the Azerbaijan National Academy of 
Sciences (ANAS), Ministry of Defence, among other pertinent 
organizations. 

A forensic archaeology and anthropology expedition was set in the 
Institute of Archaeology and Anthropology of the ANAS in connection with 
the search and recovery of people who went missing due to conflict. 

In the past, on separate occasions archaeologists and anthropologists of 
ANAS were invited by the authorities to participate in the exhumation of 
victims of 1918 genocide and Soviet reprisals. However, these activities 
were mostly sporadic and carried out using traditional field archaeological 
techniques.

At the end of 80s of the XX century due to socio-economic and political 
problems in the USSR the central government became weaker and as a 
result the conflicts on national grounds broke out. One of such conflicts 
arose between the Republics of Azerbaijan and Armenia. Thus, population 
of Armenian descent living in Karabakh region of Azerbaijan raised the 
demands for the region to be annexed to the Republic of Armenia. 
Subsequently, war broke out and tens of thousands of people lost their 
lives in the conflict, over a 600.000 Azerbaijani people had to flee their 
homes and became IDPs, while more than 3900 people went missing, 
whose fate is still unknown today. Negotiations that lasted over 30 years 
and implementation of UN Security Council Resolutions 822, 854, 874 
and 884 yielded no results.

On 27 September 2020, a 44-day, II Karabakh war broke out and as a 
result, thousands more people died, and 6 military servicemen went 
missing. The war ended with the Armenian side signing an act of 
capitulation. 

The Azerbaijan delegation of the ICRC with its great expertise 
played a crucial role in the development of this area. With the 
support of the ICRC, the archaeologists and anthropologists of the 
Institute attended trainings in Türkiye, Germany, South Cyprus, 
Serbia and learned about forensic archaeology and anthropology 
(Figure 3; 4). In addition, within the Pilot Project of the ICRC the 
Working Group of the State Commission carried out search in the 
liberated areas of Karabakh and remains belonging to more than 
500 individuals were exhumed and handed over for examination. 

On 14 September 2022 the expedition team started the 
investigation work in an area 50 m away from the outermost house 
of Edilli village, 250 m to south-east from the village cemetery 
(N.39033.8170 E.047004.1220). The first excavation site was 1200 
sq. m. comprising 48 quadrants each 5x5 m. In the next stage the 
excavation site was expanded to include 6 more areas of suspicion 
with 5x5 quadrants. During the excavation AKM bullets, a buckle, an 
unexploded F1 grenade, fragments of a military uniform, buttons, 
missile pieces, personal effects, a fragment of a human pelvic bone 
were found on the surface level. 

On 17 September, a skeleton was found at 0.20-0.25m depth in the 
10th quadrant. The excavation work started on 15 September 2023 
and continued until 28 November with breaks. Considering the 
relief, 875 sq. m., 35x25 was covered. During the excavation 
skeletal remains belonging to over 30 individuals were found 
(Figure 2; 5). The remains were exhumed and collected with the 
participation of the Military Prosecutor and forensic experts of the 
Association of Forensic Medical Examination and Pathological 
Anatomy. 

Excavations were carried out both by traditional methods, i.e. manually 
and using machinery such as an excavator. The teeth of the bucket of the 
excavator were removed in advance to avoid any damage to skeletal 
remains. Parallel trenches at 0.5 m distance were excavated with the 
excavator. The operator removed earth at 15 cm depth under the 
archaeologists’ supervision. If something suspicious was noticed in the 
soil the operator was stopped and the archaeologists checked that area, if 
a bone, piece of fabric or any object was found, the machine was removed 
from the area and the excavation was continued manually. 
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During the investigation of Yukhari Seyidahmadli village, the expedition 
members found skeletal fragments belonging to several individuals on the 
surface. Initially, the area was cleared of mines and like in Edilli excavation 
work was started with the help of an excavator using trench method. 
During the excavation, human remains belonging to more than 10 
individuals were found. The expedition continued its work in Ashaghi 
Seyidahmadli village, where presumably a mass burial site was. As a 
former frontline, the area was heavily mined, and the investigation works 
started upon clearance by the ANAMA staff, however, nothing was found. 

In June 2023, excavation works started in Shusha prison, where a mass 
grave with human remains belonging to 30 individuals who went missing 
in relation to the conflict was located (Figure 1; 6). The investigation and 
exhumation works continued in 2024 as well, with human remains 
belonging to more than 20 individuals found from Shusha, Khojaly, 
Askeran, and Malibayli areas and were handed over to the pertinent 
authorities. 

In May 2023, the International Conference on Forensic Archaeology and 
Anthropology was jointly held in Baku by the Institute of Archaeology and 
Anthropology of the ANAS, State Commission on Prisoners of War, 
Hostages and Missing Persons and the ICRC. Forensic archaeologists and 
anthropologists from around the globe participated at this event and 
shared their experiences. 

Notably, over these years the ICRC supported the development of the 
forensic archaeology and anthropology in Azerbaijan through material 
support and capacity building activities. Namely, with the support of the 
ICRC, an agreement was reached between ANAS and Ankara University of 
Türkiye (Figure 7), allowing 3 Azerbaijani nationals to receive fully-funded 
admissions to the forensic anthropology degree programs at Ankara 
University. In 2024, the Forensic Archaeology Department was 
established at the Institute of Archaeology and Anthropology of the ANAS. 
The purpose for the establishment of the department is to trace people 
disappeared in Karabakh wars, locate, and exhume their remains applying 
methods of modern forensic archaeology.

Figure 1. In situ human remains found in the premises of Shusha Prison

Figure 2. Exposing human remains buried in Edilli

Figure 3. Training on scene analysis with commingled remains

Figure 5. Exhumation operations of a mass grave in Edilli

Figure 4. Practical forensic anthropology training in Serbia 

Figure 6. Mass grave with remains belonging to 30 individuals in Shusha Prison

Figure 7. Meeting with YTB in Ankara, securing full-ride scholarships for 
Azerbaijani students 
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Azerbaijan is engaged in a significant and complex process to account for approximately 4,000 missing persons from the Karabakh conflict of the 1990s. The “Unification of Forensic-Medical Expertise and Pathological Anatomy”

Ministry of Health of Azerbaijan Republic (UFMEPA), operating under the aegis of the Azerbaijan's State Commission for Prisoners of War, Hostages, and Missing Persons, plays a crucial role in the forensic medical examination of

human remains. This effort is part of a broader multi-institutional initiative aimed at identifying and recovering the missing individuals.

The process started in 2021, when approximately 100 skeletal remains were recovered from the Karabakh region and subsequently sent to the UFMEPA laboratory for forensic examination.

The skeletal remains presented for examination comprised various types of cases, including human remains handed over by opposite side, those discovered during repair and construction activities, and those exhumed as part of

planned operations. A significant proportion of these remains were commingled, presenting a unique set of challenges for forensic experts.

The forensic examination of these skeletal remains faced several

challenges. One of the primary issues was the lack of experience in

identifying and processing commingled human skeletal remains,

particularly on a large scale. The forensic experts' prior experience in

dealing with such complex cases was insufficient, and the existing

procedures were not adequately developed to handle the scale of this

task.

The initial approach to documenting the findings was based on textual

reviews. There were no standardized forms, coding systems, or Standard

Operating Procedures (SOP) in place. This lack of standardization hindered

the efficient processing and documentation of the remains. Furthermore,

the conditions for the reconstruction and re-Unification of bones,

following the determination of the Minimum Number of Individuals (MNI),

were unfavorable due to inadequate laboratory facilities and resources.

The laboratory faced significant constraints, including insufficient space for

storage, a lack of specialized equipment, and the general inadequacy of

facilities.

These infrastructural limitations compounded the difficulties faced by

forensic experts, making it challenging to effectively manage and process

the remains.

Government Response and Improvements

Recognizing these challenges, the government allocated a separate

building specifically for the forensic examination of conflict-related skeletal

remains. This new facility was equipped with enhanced infrastructure,

including larger examination rooms, a dedicated storage room for skeletal

remains, and updated equipment. A special table for DNA sampling was

also provided to improve the efficiency and accuracy of the examination

process.

Capacity Building and International Collaboration

The International Committee of the Red Cross (ICRC) played a pivotal role

in addressing these challenges. Through capacity-building initiatives and

material support, the ICRC facilitated the adoption of internationally

accepted forensic best practices and new laboratory methods. This

support included the development of new forms and coding systems, as

well as the validation of several documents and SOPs. The collaboration

with the ICRC also involved international exposure for forensic experts.

Experts from Azerbaijan traveled to the Republic of Cyprus and Serbia to

gain insights into best practices in human remains exhumation and

laboratory examination.

Additionally, leading anthropologists, were invited to Azerbaijan to share

their extensive experience in handling commingled human remains.

The adoption of advanced forensic expertise standards has greatly

improved the efficiency and effectiveness of the examination process.

Innovations and Outcomes

A major advancement was the creation of a new SOP regarding

Bone/teeth sampling for DNA Analysis. Enhanced techniques for the

reUnification of commingled remains were developed, which alleviated

the bottleneck workload and improved the overall identification process.

The establishment of a dedicated forensic examination facility, coupled

with the support from the ICRC and the integration of global forensic

standards, has markedly improved the process. The development of new

SOPs, forms, and techniques has facilitated a more effective examination

and identification process, providing a critical contribution to resolving the

cases of missing persons from the Karabakh conflict.

These efforts underscore the importance of continued investment in

forensic infrastructure and expertise, as well as the value of international

cooperation in addressing complex forensic challenges. The advancements

achieved in Azerbaijan serve as a model for other regions facing similar

issues and highlight the critical role of forensic medicine in conflict

resolution and human rights efforts.
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        Total number: 3967
        Total examined:  609*
        Total identified:  151

  *May include non-conflict related cases, to be determined after DNA analysis.

   Figure 3. Caseload scope pertaining to missing persons in Azerbaijan

24.79%

15.35%

Figure 1. Measuring a humerus with an osteometric board

Figure 2. Anthropological examination of commingled human remains

Figure 4. Cutting bone samples inside a fume hood
Figure 6. Filling anthropological forms

Figure 5. Storage room for skeletal human remains at the UFMEPA 
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A quantitative approach for detecting drugs from multiple classes 
in human blood by scheduled MRM LC-MS/MS
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The development and validation of an LC-MS/MS method to quantitatively determine drugs from different drug classes, including new 
psychoactive substances (NPS), in whole blood, utilizing a simple and rapid liquid-liquid extraction procedure suitable for routine 
analyses and medico-legal death investigations.

Forensic laboratories are increasingly using LC-MS/MS techniques to screen biological specimens for various drug classes. 
However, most methods are restricted to certain drug classes and use variable and time-consuming sample preparation 
procedures. 

• 200 μL of whole blood fortified with target analytes 
+ 20 μL IS solution

• 200 μL carbonate buffer (1 M; pH 9.5)
• Stirring + vortex, 10 min
• 1 mL  0.1 M HCl/ methyl-t-butyl ether
• Stirring + centrifugation 10,000 rpm, 10 min
• Supernatant transfer, evaporate N2 40°C
• Reconstitute 50 μL A:B (88:12%)

• LOD: 0.01 - 5 ng/mL
• LOQ: 0.05 - 20 ng/mL
• Matrix Effects: 75% for all analytes
• Inter-day precision: 3-15% 
• Ιntra-day precision: 7-18%
• Post-Preparative Stability: > 95%
• Selectivity: No interferences and no Carry Over
• Linearity: 0.05 - 500 ng/mL (R2 > 0.99)  

A rapid, sensitive, specific, effective and reliable method was developed, based on the application of LLE engaged to LC-MS/MS,                                  
for routine identification and quantitation of multiple drug classes from whole blood, was developed, and validated          

(Standard Practices for Method Validation in Forensic Toxicology, 2019) for use in routine forensic casework. 

Total Ion Chromatograph of 100 drugs (250 ng/mL)
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Publication: D. Florou, M. Di Rago, A. Orfanidis, D. Gerostamoulos, V. A. Boumba. (2024). A broad-spectrum LC-MS/MS method for screening and quantification of 100 analytes in 

clinical and autopsy blood samples, Journal of Chromatography B; 1247, 2024, 124323

Extraction procedure

Instrumentation RESULTS

CONCLUSION

Faculty of Medicine
University of Ioannina

*vboumba@uoi.gr

Dionex UltiMate 3000 UHPLC system
•    Accupore C18 column, 2.6 μm, 50 x 3 mm, 30°C
•    Eluent A: 10mM Ammonium Acetate pH=3.5/ 0.1% Formic Acid in H2O 
•    Eluent B: Acetonitrile/ 0.1% Formic Acid
•    Injection volume: 1 μL
•    Flow rate: 0.5 mL/min
•    Run time: 6.5 min

Sciex 5500+ QTrap  MS/MS

•    ESI +5500 V, 550°C 
•    G1/G2: 90 psi
•    Curtain: 55 psi
•    MRM window: 20 sec
•    Cycle time: 0.2 sec
•    3 MRMs per analyte

BACKGROUND



CASE REPORT 
FATAL INTOXICATION WITH TRAMADOL IN 

COMBINATION WITH ALPRAZOLAM 
Elton Serani, Mirnela Kocibelli, Ioannis Papoutsis, Zija Ismaili, Zana Bruci, Gjergji Kacauni, Bledar Xhemali

Institute of Forensic Medicine, Tirane, Albania 
Department Of Forensic Medicine and Toxicology, National and Kapodistrian University of Athens

• Background and Aim
We report two cases of fatal intoxication with tramadol in
combination with alprazolam. Three foreign girls were
working as escorts in the city and had spent their night
entertaining in clubs. The next day, one of them found her
roommates dead in their apartment; one was found in the
bedroom and the other one near the bathroom. During the
death scene autopsy, medicinal drugs (Tramadol, Xanax),
vitamins, condoms, lubricants and alcoholic beverages
were found in their apartment.

Method

• Histological findings
Fig. 1 Histological changes in heart, case with tramadol/alprazolam 
intoxication

Fig. 2 Histological changes in lungs, case with tramadol/alprazolam 
intoxication 

Fig. 3 Histological changes in brain, case with tramadol/alprazolam 
intoxication

• Toxicological findings
In both cases, no alcohol was found in blood and VH samples.
Immunoassay blood and urine analysis was negative for opiates,
cocaine, cannabis, and amphetamines and positive for
benzodiazepines. Also presence of paracetamol, temazepam,
ibuprofen were detected in the urine samples.

During GC/MS analysis, tramadol, O-desmethyltramadol and
alprazolam were detected in all biological samples, and they were
quantified in blood and VH samples

• Conclusions
In scientific literature, blood levels of tramadol higher than 1μg/mL are
considered toxic, and may indicate contribution to the cause of death,
while blood concentrations above 2μg/mL are considered lethal. For
alprazolam blood concentrations above 0.1μg/mL are considered toxic.
The presence of tramadol and alprazolam in blood samples of the two
cases at concentrations above these limits, indicate that the cause of
death for both cases was drug intoxication with tramadol and
alprazolam causing respiratory failure.

Fig. 4 Photos of death scene autopsy 

Fig. 5  Photos of the bodies found in the apartment 

A full autopsy was performed revealing signs of general asphyxia in 
both girls. Femoral blood, urine, vitreous humour (VH) and 
stomach with content were sent to the Toxicological Laboratory, 
while specimens from heart, lungs, pancreas and kidneys were 
sent to the Histological Laboratory. During the toxicological 
investigation, head-space-GC/FID analysis for alcohol, screening 
analysis for drugs of abuse by EMIT-immunoassay method as well 
as GC/MS analysis for determination of medicinal drugs, drugs of 
abuse and other substances was performed. Histo- pathological 
examination were performed by H-E method. 

Sample Tramadol 
(ug/ml)

O-desmethyl tramadol 
(ug/ml)

Alprazolam 
(ug/ml)

Blood 1 5.1 0.92 0.167

VH 1 2.5 0.58 0.038

Blood2 7.5 0.84 0.276

VH2 3.5 0.48 0.025



CASE REPORT: 
ASPHYCTIC DEATH IN INDOOR POOL 

Zija Ismaili, Elton Serani, Zana Bruci,Gjergji Kacauni, Anton Samarxhi, Bledar Xhemali
Institute of Forensic Medicine, Tirane, Albania 

• Background and Aim
After alohol and some kind of drugs, carbon monoxide is the most
widespread cause of death in forensic pathology. We are presenting a
case of fatal intoxication of carbon monoxide. In the indoor pool area
of a hotel a family of four person 2 men and 2 women were found
dead. The hotel used gas heating system to heat the indoor pool. The
bodies were found in different positions of the pool away from each
other. The autopsy revealed externally cherry post mortem staining in
all corpses.

Method

• Histological findings
Fig. 1 Histological changes in heart case with carbon monoxide

Fig. 2 Histological changes in lungs case with carbon monoxide

Fig. 3 Histological changes in brain case with carbon monoxide

• Toxicological findings
During the toxicological investigation, head-space-GC/FID analysis for
alcohol, screening analysis for drugs of abuse by EMIT-immunoassay
method as well as GC/MS analysis for determination of medicinal
drugs, drugs of abuse and other substances was performed. Blood
alcohol concentration, narcotic drugs, cyanide and organophosphates
were negative for all cases.

Analysis of blood performed by spectrophotometer revealed 
presence of carbon monoxide 

• Conclusion
The cause of death of four corpses was intoxication from carbon
monoxide causing respiratory failure and cellular anoxemia these
because carbon monoxide has an affinity for hemoglobin that is 200 -
300 times greater than oxygen.

Fig. 4 Red pinkish colored stain of corpses In the autopsy room

Fig. 5 Photos of the bodies found in the indoor pool

A full autopsy was performed revealing signs of general asphyxia and 
pink colour in the hypostasis areas, red pinkish blood in all corpses. 
Blood from femoral vein and stomach with content were sent to 
toxicological laboratory and specimens from brain, heart, lungs, 
pancreas, kidneys were sent to the histological laboratory. In the 
toxicological laboratory qualitative and quantitative analysis of 
alcohol, narcotic drugs, organophosphates, cyanide, carbon 
monoxide were performed by (UV spectrophotometer, GCHS and 
GCMS). Histopathological examination were performed by H -E 
method.  

Cases Concentration of HbCo 
Corpse 1 Woman 77%
Corpse 2 Woman 79%

Corpse 1 man 76%
Corpse 2 man 76%



APPROACH TO POST MORTEM DETERMINING OF 

GESTATIONAL AGE OF ABORTED FETUS.

A CASE REPORT.

Background: The examination of an aborted fetus is relatively uncommon in forensic practice. We present a 

case of a 14-year-old female with mental retardation who was admitted to the Obstetrics and Gynecology 

department with a history of sexual assault resulting in pregnancy. The precise date of the assault was 

indeterminate; however, clinical data indicated that the pregnancy was in the 5th lunar month.  A surgical 

abortion was performed for medical reasons. The primary objective of the forensic examination was to ascertain 

the gestational age of the fetus, which was critical for establishing the date of the criminal act and confirming the 

victim's minor status at the time of the assault. A comprehensive literature review revealed a scarcity of relevant 

publications, with few addressing systematic protocols for determining gestational age in the context of fetal 

autopsy.

Aims: This report aims to underscore the necessity of a multi-method approach in deriving conclusions of high 

evidentiary value and to summarize an algorithm for determining gestational age for medico-legal purposes.

Methods: The medical records were reviewed. Fetal radiographs were obtained prior to the autopsy. A thorough 

external examination and morphometry were performed, followed by an internal examination of the organs. 

Biological specimens were collected for histological and DNA analysis. Ossification was assessed based on the 

radiographic findings, and both descriptive and metric features of the fetus were analyzed (Fig. 1 and 2). The 

histological evaluation specifically focused on determining the number of glomerular generations formed, which 

is pertinent for estimating gestational age (Fig.3).

Results: The analysis of the collected data indicated the gestational age of the fetus to be between 20 and 21 

weeks.

Discussion - Conclusions: The determination of gestational age post-mortem necessitates a multifaceted 

approach, incorporating imaging techniques for ossification analysis, detailed external and internal examinations 

with morphometric assessments, and histological evaluations. Such a comprehensive methodology is essential 

for providing accurate and reliable conclusions in medico-legal contexts.
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Fig. 1: Radiographs of the fetus: Ossification of the facial bones, frontal and occipital bones, as well as the base 

of the cranium; long bones, ribs and vertebral bodies, which are closer to the arches; tooths are visible; 

calcaneus is hardly visible with very low density; there is no ossification of the sternum and the pubic bones. 

Based on the assessment of the ossification, the gestational age is 21 g.w., and based on the metrical 

assessment of the skeleton, - 20 – 23 g.w. All analysis was in accordance with Fetal Radiology – A Diagnostic 

Atlas, 2nd Edt. 2010, Springer

Fig. 2: Some of the indicative descriptive features: vernix caseosa and lanugo; short, thin and soft nails; the 

palpebral apertures were still closed with normally developing bulbs in the orbits. The results correspond to 20 – 

22 g.w. Metrical features: Weight – 364 g; Height – 25,3 cm; Crown-Rump length – 17,5 cm; Foot length – 3,6 

cm; Head circumference – 17,7 cm; Chest circumference – 15,3 cm; Inner canthal distance – 1,5 cm. The 

internal examination showed normal development of all organs; the lateral and olfactory sulci were well 

developed and the parieto-occipital and central sulci were short and shallow. The results correspond to 20-21 

g.w.

Fig. 3: Histological assessment of the kidneys. Counting glomerular generations: This method counts the 

number of glomeruli formed along a medullary ray from the corticomedullary junction to the outer renal cortex, 

including the glomeruli that form after ureteric branching is complete. In our case, the mean count of glomerular 

generations in 5 medullary rays was 4,4. This corresponds to circa 23 g.w. HE, 4X. Data from: T.Yee Khong, 

Roger D. G. Malcomson (eds.) - Keeling's Fetal and Neonatal Pathology, Macerated Stillbirth - Springer 

International Publishing (2015)

Fig. 4: Histological assessment of the lungs. Shown here is lung tissue in late canalicular phase of the 

embryonal development. Canalicular spaces lined by cuboidal glycogen-rich epithelium can be appreciated. 

Capillaries can be seen pushing into the walls of the canaliculi thus forming the blood-gas barrier. HE, 20X. Data 

from: T.Yee Khong, Roger D. G. Malcomson (eds.) - Keeling's Fetal and Neonatal Pathology, Macerated 

Stillbirth - Springer International Publishing (2015)
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ABSTRACT

Background and Aims: Fentanyl and buprenorphine are potent opioids frequently used for 
chronic pain management. Fentanyl is approximately 100 times more potent than morphine, 
while buprenorphine, a partial agonist, is used for both analgesia and opioid dependency 
treatment. Despite their effectiveness, these medications pose significant risks of misuse and 
overdose, particularly when combined. This case report aims to highlight the dangers 
associated with the misuse of these medications and to emphasize the need for careful 
patient monitoring. 

Methods: This case report describes a suicide involving a combination of fentanyl and 
buprenorphine patches, along with the intravenous injection of a solution made from crushed 
benzodiazepine tablets. The subject was a 31-year-old female with a complex medical history, 
including ulcerative colitis, hypothyroidism, Arnold-Chiari malformation, and post-traumatic 
stress disorder. 

Results: The patient was found deceased in her apartment, with eight fentanyl patches (12 
µg/h) and twenty-two buprenorphine patches (35 µg/h) applied to her body. A partially 
emptied 50 ml syringe containing a solution of crushed benzodiazepine tablets was attached 
to an intravenous line in her left arm. Toxicology analysis revealed lethal blood levels of 
fentanyl and buprenorphine, along with several other psychoactive substances. 

Conclusions: This case underscores the critical need for recognizing the risks associated 
with opioid medications, the challenges in their regulation, and the importance of diligent 
patient monitoring, especially in individuals with a history of mental health issues or 
substance use disorders. The findings contribute to the ongoing discussion on opioid safety 
and the prevention of intentional and unintentional overdoses in clinical practice.

INTRODUCTION

Suicide by applying transdermal opioid patches is an unusual method of suicide which is only
rarely described in the literature.

With increased use of synthetic opioids as illicit drugs the deaths associated with synthetic
opioids are increasing. Deaths involving opioids can be associated with prescribed drugs as 
well, which can be intentionaly acummulated and used for suicide.

CASE PRESENTATION

A 31-year-old female discharged herself from the hospital where she was being treated for a 
combination of somatic and mental health problems. She had a a history of prevoiuos suicide 
attempt and a nurse was sent to check on her the next day as it was discovered that she sent
suicidal text messages. She was discovered dead in her apartment. Police and medical
examiner were notified and crime scene investigation was carried out. Several prescribed
drugs were discovered at the scene and remnants of ground tablets were found in a mortar.

AUTOPSY FINDINGS

Autopsy was performed on the day following discovery of the body. No signs of recent injury or foul
play were noted on external examination. Several scars from self injury were present on extremities. 

There were in total 22 buprenorphine patches (Transtec 35 µg/h)applied to her thighs as well as 6 
fentanyl patches (Durogesic 12 µg/h) applied to left arm and 2 to the right thigh. In addition to 
patches a half empty syringe filled with reddish liquid containing particles of ground material was
connected to an IV line in the left cubital fossa.

Non specific autopsy findings of brain and pulmonary edema were found upon internal examination
as well as previously known chronic diseases: ulcerative colitis, colloid nodular goiter and Arnold-
Chiari malformation.

Microscopic examination of lung tissue samples revealed embolism with foregin material which
was attributed to ground tablets which were injected from the attached syringe.

Samples of blood, urine and contents of the syringe were taken for toxicologic analysis.

Fatal blood concentrations of 0,003 mg/l fentanyl and 0,03 mg/l buprenorphine were detected as 
well as therapeutic concentrations of alprazolame, bromazepame and lorazepame which were 
determined to be present in the contents of syringe.

CONCLUSION

This case reminds us of required care in prescribing potent opioid analgesics, especially in patients
with history of mental health problems or substance use disorders, in connection of a possibility of
intentional or unintentional overdose.  
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Background and aim : Technological advancements, particularly in DNA sequencing, have revolutionized many scientific fields, including forensic science. Massive parallel sequencing (MPS), also known as next-generation 

sequencing, allows researchers to efficiently analyze large-scale DNA data from various environmental sources such as soil, water, and air. This has facilitated the study of environmental DNA (eDNA), which includes genetic 

material shed by organisms into their surroundings. eDNA has traditionally been used to monitor ecosystems, track biodiversity, and study species distribution. Recently, however, its potential for forensic science has emerged, 

offering innovative ways to link crimes to perpetrators or locations.

eDNA can be collected from various environmental substrates and, through MPS, analyzed to identify organisms or humans that were present in a particular location. For instance, airborne DNA, known as "air DNA," or DNA 

recovered from soil and water, could potentially be used to link individuals to crime scenes. This study aims to compile existing research on eDNA and assess its potential applications and challenges in forensic investigations.

Methods: This study consists of a comprehensive review of articles that investigate eDNA, primarily in research contexts. The articles focus on the extraction, sequencing, and interpretation of eDNA data, with a specific interest 

in how these methods could support forensic analysis. Real-world examples and case studies were also included to illustrate how eDNA is currently being explored or could be utilized in forensic settings.

Results and Case Studies: The use of eDNA in forensic science presents both opportunities and challenges. Below are a few notable examples from the reviewed literature:

AirDNA: In one research, they studied how long it takes for a person to contaminate their surroundings by 
speaking while sitting, kneeling, or standing (30 seconds to 15 minutes). DNA profiles were obtained after 
just 2–30 seconds, with longer speaking times increasing detection. Contamination spread more from 
greater heights, with factors like air currents, wind speed, and ventilation also playing a role. In one study 
researchers tested how well protective clothing prevents DNA contamination at crime scenes. A participant 
made vigorous and normal movements for 15 minutes, both with and without protective gear (full-body 
suit). Without protection, cells shed from the participant's body and clothing generated full DNA profiles in 
the collection area. Even with protective clothing, vigorous movement caused contamination, likely from 
friction. Talking and coughing also produced detectable contamination, influenced by the person's position 
relative to the collection zone.
Another study assessed DNA contamination in air and dust from forensic labs, showing that cleaning and 
protective gear reduce but don't eliminate detectable DNA, suggesting aerosol DNA as a contamination risk.

Wildlife Tracking: Air DNA can detect the presence of endangered species, aiding in conservation efforts 
and tracking wildlife populations.
1.In 2019, a study demonstrated how eDNA from smuggled wildlife could be used to identify illegally 
trafficked species. DNA from seized animal products, like scales, tusks, or feathers, can be sequenced using 
MPS, providing crucial evidence to combat poaching and wildlife trafficking. This highlights the use of eDNA 
in ecological crime investigations, where identifying species from tiny DNA samples is vital. AirDNA can 
detect the presence of humans or animals at a crime scene, providing valuable evidence for investigations. 

Soil eDNA in Crime Scene Analysis: Soil from crime scenes has long been studied in forensic science, but
with MPS, it's now possible to analyze the complex mixture of DNA within soil samples. In one case, soil
samples taken from a crime scene were compared with samples from a suspect’s shoes. The analysis
revealed matching eDNA profiles, which included a unique microbiome signature from the crime scene
environment, helping to confirm the suspect's presence at the location.
•Airborne DNA and Human Traces: Recent studies have begun investigating the collection of human DNA
from the air. In a notable experiment conducted in a controlled indoor environment, scientists were able to
collect and sequence human eDNA from air samples. The potential application in forensic investigations is
significant, as air DNA could be collected from crime scenes to detect individuals who were present in the
area without direct contact. While still in its infancy, this method could revolutionize how forensic teams
collect trace evidence.
•Water Bodies and Drowning Investigations: eDNA has also been used in cases involving water bodies,
such as identifying species present at drowning sites or determining whether a body has been in a particular
body of water. In one instance, DNA from water samples was used to determine if the remains of a missing
person had been transported in a certain river, adding crucial details to the investigation.
•For example pollen identification was used to investigate original and relocated grave sites in the former
Yugoslavia after the Homeland War.
•Also in another case pollen and fungal spores from a suspect's shoes matched samples from the victim's
body and deposition site, disproving the suspect's claim that he had never been near the location.

Despite these promising applications, several challenges remain. For instance, eDNA degrades quickly in 
some environments, and external factors like weather conditions can significantly affect sample quality. 
Moreover, distinguishing between old and new DNA samples can be difficult, which might complicate 
criminal investigations.
Challenges and Limitations:
While the potential for eDNA in forensic applications is vast, it faces some limitations:
•Lack of Standardization: One of the most significant challenges is the absence of standardized 
protocols for collecting, analyzing, and interpreting eDNA in a forensic context. Unlike human DNA 
profiling, which follows strict guidelines, eDNA methods are still largely experimental.
•Environmental Contamination: Environmental samples are prone to contamination, which can 
complicate forensic analysis. For example, DNA from multiple organisms (including humans) can be 
mixed in soil or water samples, making it difficult to isolate relevant forensic information.
•Degradation: eDNA is sensitive to environmental factors such as UV light, temperature, and microbial 
activity, leading to degradation over time. In forensic investigations, this could result in the loss of crucial 
evidence if samples are not collected and preserved correctly.
•Interpretation of Complex Data: MPS generates vast amounts of data, often including DNA from various 
species. Accurately interpreting this data requires advanced bioinformatics tools, and the potential for 
errors in data analysis remains high without proper expertise and technology.

Conclusion: eDNA has made significant contributions to ecological studies, offering a wealth of 
information about species diversity, population dynamics, and ecosystem health. Its potential to be 
integrated into forensic science is equally promising, especially with the aid of advanced sequencing 
technologies like MPS. However, for eDNA to be widely adopted in forensic investigations, certain hurdles 
must be overcome. More extensive studies are needed to assess the reliability of eDNA in diverse forensic 
scenarios, databases must be developed for environmental samples, and standardized protocols must be 
established.
As research progresses and these challenges are addressed, the contribution of eDNA to forensic science 
is likely to grow, potentially transforming crime scene analysis by providing new avenues for detecting and 
linking criminals to specific locations or events.

Keywords: eDNA, air DNA, massive parallel sequencing (MPS), forensic science, wildlife crime, 
environmental DNA, soil eDNA



Are Trends Changing? 

The First Two Cases of  Suicide 

Bags with Helium in Bulgaria

Background and Aims: 

Suicide rates continue to be a significant public health and social issue. Helium-

induced asphyxiation with a suicide bag is among the most preferred methods of 

complex suicide due to the quick and painless death it provides. Such cases have 

not previously been reported in Bulgaria.

Methods: 

The methods used included crime scene investigation, autopsy, blood analysis, 

rapid urine tests for drugs and opioids, and analysis of the collected data.

Results: 

Case 1: A young man was found dead in his home, with a typical set of two 

disposable helium gas tanks, tubing, and a plastic bag with elastic laces placed over 

his head and face. After the crime scene examination (Fig. 1), an autopsy revealed 

minimal signs of asphyxiation and no evidence of violence or trauma. Notably, the 

blood and lungs exhibited a bright red color. Blood laboratory tests showed no 

significant abnormalities, and drug and opioid tests were negative. Due to technical 

limitations, it was not possible to test for helium concentration.

Case 2: A 37-year-old male was found decomposed in his home. A plastic bag was 

found over his head, secured at the neck, with two tubes connected to helium 

cylinders (Fig. 2). Post-mortem examination revealed advanced decomposition, with 

the absence of blood in the heart and vessels, no urine, and no fluids in the chest or 

abdominal cavities. No specific pathological changes or injuries were observed.

Discussion - Conclusions:

Crime scene investigation plays a crucial role in suspected cases of helium 

inhalation, as the presence of a typical suicide kit and related tools may be the only 

conclusive evidence when determining the cause of death. It is essential to rule out 

other potential contributing factors to the fatality. Additionally, investigators should 

ensure that no other hazardous chemicals are present at the scene, which could 

pose risks to the investigation team.

Keywords: Forensic Medicine, Helium inhalation, Suicide bag, Asphyxiation
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Fig. 1: The first local documented case is from Gabrovo, Bulgaria, in 2018. A young man, single and web-addicted introvert, was found 

dead in his home, with typical set of two helium disposable gas tanks, tubing and a plastic bag over the head/face. The autopsy 

revealed minimal signs of asphyxiation (subpleural petechial hemorrhages, edema of the brain and lungs and congestion in the internal 

organs). It is important to combine a detailed crime scene investigation with modern methods of detection of the gas in the body, when 

possible, to confirm the diagnosis.

Fig. 2: The second documented case is from Ruse, Bulgaria, in May 2024. A 37-year-old male was found in his home. He was well-

educated, single and had a strong belief in the reincarnation cycle of life. Seeing himself as unsuccessful, years before he stated he 

was eager to move on to his next reincarnation.  The apartment was locked and the keys were found where he typically kept them. 

Large quantities of food and water were found left for his pet. Upon inspection of the residence, letters to his relatives were found 

explaining his reasons for committing suicide. A note was found on his bedroom door which read "Relax, everything is fine (push very 

hard)". The edges of the door were found duct taped shut, as were the windows in the room. A sheet which had a detailed description 

and calculations of the quantities and pressures of gas required to achieve a rapid lethal outcome was found . This data was obtained 

via a suicide assistance website. A note for the police was found beside the body, on which was the date of the suicide, together with 

personal papers. There were no significant findings at autopsy. Again, detailed crime scene investigation is crucial for the diagnosis.
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Introduction
A review of statistical data on road traffic accidents (RTAs) in Europe over the past 30-40 years reveals that the

incident we investigated, involving 45 fatalities, represents the deadliest event within this time frame. To carry out the
forensic medical examination of the bodies, it was necessary to establish an appropriate organizational framework
for activities, including the examination of the crime scene, dental status recording, autopsies, toxicological,
anthropometric, and identification studies, utilizing fragmentary DNA analysis [1-10].

Case Report
On November 23, 2021, on the Struma Motorway, Lot “0,” at high-speed road “20” near km 32, a traffic

accident occurred involving a bus, resulting in the deaths of 45 individuals. A large-scale police investigation and
forensic identification process were carried out, with the participation of investigators and experts from the National
Investigation Service of Bulgaria, a team of forensic pathologists, chemists, and biologists primarily from the
Department of Forensic Medicine and Deontology at the Alexandrovska University Hospital in Sofia, Bulgaria, as well
as automotive experts, fire safety specialists, and many other professionals.

It was determined that the bus first collided with and broke through the safety barriers securing the outer
section of the motorway. It then veered left, reached the central two guardrails, broke one of them, and became
lodged between them [Image 1]. At this point, a fire erupted in the front part of the vehicle, which spread rapidly and
engulfed the entire bus within minutes. Only a few passengers, who were awake at the time, managed to break the
rear windows and escape the burning vehicle. Upon examination of the bodies, it was observed that many were
clustered in the middle section of the bus and around the central door, which they were unable to open due to a
mechanical obstruction caused by the guardrail pressing against it from the outside [Image 2].

The investigative authorities from the National Investigation Service (NIS) faced the challenge of effectively
organizing the stages required for the thorough investigation of the incident, as well as the forensic examination of
the bodies and the identification of the victims' identities.

Materials and Methods
Crime Scene Examination, Forensic Autopsy, and Additional Investigations
The forensic examination of the bodies of the victims involved in the incident commenced with the bus driver

and proceeded towards the rear seats of the vehicle. Two forensic pathologists conducted the examinations,
alternating with another pair every one to two hours. Each examined body was then transported by paramedics and
firefighters, in some cases after cutting away metal sheets that had entrapped the bodies, and taken by ambulance
to the Department of Forensic Medicine and Deontology (DFMD) at Alexandrovska University Hospital, Sofia.
Simultaneously, teams were organized at DFMD to begin performing forensic autopsies as soon as the bodies
arrived. Biological samples collected during the autopsies were immediately sent for analysis to the toxicological
and DNA laboratories within the clinic, where work commenced without delay [Figure 1]. By the second and third
days, comparative DNA samples were obtained from the presumed relatives of the deceased to conduct
comparative analyses for identification. The identification of all 45 victims was completed by the seventh day
following the incident. Toxicological reports were prepared by the sixth day and provided to the forensic pathologists,
who finalized their forensic medical reports, submitting them to the investigators from the National Investigation
Service (NIS) by the tenth day after the incident.

DNA Procedures
1. DNA Extraction: DNA was extracted from biological material, including blood samples from each of the
deceased individuals and comparative cellular material from their identified relatives, using the AutoMate Express
Forensic DNA Extraction System with the PrepFilter Express™ Forensic DNA Extraction Kit (Thermo Fisher Scientific).
2. PCR (Polymerase Chain Reaction): The PCR amplification of samples was initially performed in two stages
using:

1. Real-Time PCR system 7500 (Life Technologies) with a PC Notebook for HID analysis, using the
Quantifiler™ Trio DNA Quantification Kit for qualitative and quantitative assessment of DNA in the samples via
HID Real-Time PCR Analysis Software v1.2.
2. PCR machine SimpliAmp™ Thermal Cycler, 96 x 0.2 ml (Life Technologies).
3. DNA profiles were generated for Y chromosome STR markers using the Yfiler™ Plus PCR Amplification Kit
and for autosomal STRs using the NGM Detect™ PCR Amplification Kit.

4. Fragment Analysis: Fragment analysis was performed using 3500 Series Genetic Analyzers for Human
Identification (Life Technologies), employing 8-capillary electrophoresis (with 3500 POP-4™ Polymer) and laser
detection of fragments, followed by computer analysis using Gene Mapper™ v1.2 Full Software for HID analysis.
5. Quality control and standardization of analyses were performed using:

1. Positive control: DNA Control 007
2. Negative control: NC
3. Matrix standard: Matrix Standard Kit DS-37 (6-FAM™, VIC™, TED™, TAZ™, SID™, LIZ™ dyes) for the NGM
Detect™ Kit (Applied Biosystems)
4. Matrix standard: Matrix Standard Kit DS-36 (6-FAM™, VIC™, NED™, TAZ™, SID™, LIZ™ dyes) for the Yfiler™
Plus Kit (Applied Biosystems)
5. Internal standard: GeneScan™ 600 LIZ™ Size Standard v2.0
6. Internal quality control markers: IQCS and IQCL
7. Allelic ladder (NGM Detect™ Allelic Ladder) for the respective STR markers, validated and included in the
NGM Detect™ Kit (Applied Biosystems)
8. Allelic ladder (Yfiler™ Plus Allelic Ladder) for the respective Y-chromosome STR markers, validated and
included in the Yfiler™ Plus PCR Amplification Kit (Applied Biosystems).

Toxicochemical Analysis
The examination for the presence of carboxyhemoglobin was performed using a UV/Vis spectrophotometer

(Pharmacia Biotech Ultrospec 3000) in scanning mode within the 450-650 nm range. Quartz cuvettes with a range of
200-2500 nm were used. Absorbance readings of the samples were taken at 540 nm and 579 nm, and the
carboxyhemoglobin content was calculated using the ratio of the two maxima.

The examination for the presence of methemoglobin was also performed using a UV/Vis spectrophotometer
(Pharmacia Biotech Ultrospec 3000) in scanning mode within the 600-650 nm range. Quartz cuvettes with a range of
200-2500 nm were utilized. Absorbance readings were taken at 630 nm, and the methemoglobin concentration was
calculated using the formula: MetHb% = ((A₁ - A₂) / (A₃ - A₄)) * 100.

The examination for the presence of alcohol was conducted using a gas chromatograph (Thermo Scientific
Trace 1310) equipped with an FID detector and a chromatographic column specialized for the analysis of alcohol and
volatile substances (TRACE GOLD TG ALC 30m x 0.32 mm x 1.8 µm), as well as a headspace autosampler (Thermo
Scientific TriPlus300) with an automatic magnetic feeder.

Results and Discussion
As a result of the professional work carried out by the formed teams and the timely execution of tasks by the

respective specialists and laboratories within the Department of Forensic Medicine and Deontology (DFMD) in Sofia,
the identities of all deceased individuals and the causes of their deaths were established within 7-10 days. The
primary cause of death was determined to be thermal shock as a result of flame burns, a conclusion corroborated by
the results of the toxicochemical analyses. The identification of the bodies through fragmentary DNA analysis was
achieved by comparative testing of the DNA profiles of the deceased against the DNA profiles of their presumed
relatives, utilizing both autosomal and Y-chromosome DNA markers.

The efficient organization of all necessary forensic examinations within a short timeframe allowed for the rapid
identification, release, and transportation of the bodies for burial.

Conclusion
During the course of the investigations and forensic examinations, a robust new algorithm for action was

developed. This protocol could be successfully applied in cases involving complex incidents with a large number of
fatalities.
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Figure 1. Full DNA profile extracted from one of the unidentified women found charred in the bus, which allowed her to be identified through

comparative analysis with the DNA profiles of her mother and father.

Photo 1. Position of the burned bus in relation to the roadway, crime scene examination, and removal of bodies for transportation to conduct

forensic autopsies.

Photo 2. Position of some of the bodies near the middle door of the bus, which was blocked by a road guardrail from the outside, preventing

passengers from exiting the vehicle.
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