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Editorden

Sevgili Adli Bilimciler,

Polis Akademisi Bagskanlig1 himayesinde, Adli Bilimler Enstitiisii tarafindan yilda
iki say1 olarak yayimlanan ve 2019 yilinin Aralik ayinda yayin hayatina baglayan,
Adli Bilimler alaninda uzman akademisyenlerin birbirinden degerli arastirma ma-
kalelerini ve derlemelerini siz degerli arastirmacilar ve okurlarla bulusturan Adli
Bilimler ve Sug Arastirmalar1 Dergisi; Adli Bilimler alaninda ¢alisan tiim profes-
yonelleri ve bilimsel calismalarini bir araya getirme amaci ile yayimlanmakta ve
uluslararasi stireli yayin yapan bir dergi olarak yayin hayatina devam etmektedir.
2020 yilinin Aralik ayinda sizlere ulastirmis oldugumuz 3. sayisinda birbirinden
degerli ve adli bilimler alaninda imza sahteciligi, parmak izi, alkolizm, adli tipta
radyolojinin 6nemi konularinda, bir derleme ve dort arastirma makalesi bulun-
maktadir.

Bu sayida da 6nceki sayilarimizda oldugu gibi yeni kazanimlarin elde edile-
cegini ve bu kazamimlarin suclu tespiti, su¢ aydinlatilmasi, yeni fikir ve tirtinlerin
tiretilmesinde fayda saglayacagim diisiiniiyorum. Gelecek sayilarimizda da siz
degerli bilim insanlarina adli bilimlerle ilgili bilimsel gelismeleri ve arastirma
sonuglarini aktarmaya devam edecegimizi temenni ediyorum.

Covid-19 Pandemisinin kiiresel bir salgin halinde devam ettigi bugiinlerde
destegini esirgemeyen Adli Bilimler ve Su¢ Arastirmalar1 Dergisi’nin bu sayisina
katki sunan kiymetli arastirmaci ve akademisyenlere, hazirlik siirecinde emegi
gecen dergi calisanlarimiza, baski asamasinda ve derginin sizlere ulasmasinda
gorev alan tiim Polis Akademisi personeline tesekkiir ediyor, mevcut sayida yer
alan ¢alismalarin Adli Bilimler literatiiriine katki yapacagini diisiiniiyorum.

Bir sonraki sayimizda yeniden bulusmak dilegiyle, bilimsel giinler ve keyifli
okumalar dilerim.

Dog. Dr. Mehmet Ali TEKINER



Preface

From the Editor-in-Chief...
Dear Forensic Scientists,

Under the auspices of the Turkish National Police Academy, the Turkish Journal
of Forensic Sciences and Crime Studies is published twice a year by the Institute
of Forensic Sciences, started its publication life in December 2019, with valuable
research articles and compilations of academics in the field of Forensic Sciences.
It is published with the aim of meeting together all professionals and scientific
studies working in the field of Forensic Sciences and continues its publication life
as an international periodical journal.

The 3rd issue, which we have delivered to you in December 2020, includes
one compilation and four research articles on signature forgery, fingerprints, alco-
holism, and the importance of radiology in forensic sciences.

In this issue, as in our previous issues, I think that new gains will be obtained
and these gains will be beneficial in detecting the criminal, clarifying the crime,
and producing new ideas and products. I hope that we will continue to convey
scientific developments and research results in forensic sciences to you, valuable
scientists, in our future issues.

I would like to thank the precious researchers and academics who contributed
to this issue of the Turkish Journal of Forensic Sciences and Crime Studies, our
journalists who contributed to the preparation of the Journal, and to all Police
Academy personnel who took part in the printing phase and the journal to reach
you. I think that the studies in the current issue will contribute to the Forensic
Sciences literature.

Hoping to meet again in our next issue, I wish you scientific days and pleasant
reading.

Assoc. Prof. Dr. Mehmet Ali TEKINER
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Visualization of Latent Fingerprints Using Dextran-Based
Micropowders Obtained from Anthocyanin Solution

Nemanja Vuckovic’, Stefan Dimitrijevi¢™, Nikola MilaSinovi¢™

University of Criminal Investigation and Police Studies, Department of Fo-
rensic Engineering, Cara DuSana 196, 11080 Belgrade, Serbia

Abstract: Fingerprints are usually classified as patent, plastic, and/or la-
tent. However, detection and visualization of latent fingerprints, as relevant
traces found at the crime scene are very important for reliable identification
of suspects by law enforcement personnel. Chemical and physical methods
have now been used for years for that purpose, but they showed many defi-
ciencies, where the most important one was related to their toxicity. There-
fore, researchers are in constant search for producing complementary, less
harmful methods, and some novel approaches are based on (bio)polymeric
materials exploiting their specific properties. In this paper, dextran-based
micropowders obtained from anthocyanin solution by the simple precipi-
tating method were synthesized and characterized. Dextran is widely used
in medicinal and pharmaceutical applications, but, up to our knowledge,
no study has been reported using this biopolymer as a powder component
for the developing agent for latent fingermarks visualization. Besides being
biodegradable and biocompatible, dextran shows non-toxic properties and
thus prevents detrimental effect on humans often present when commercial
chemical and physical methods are being routinely employed, while at the
same time reduces the overall cost of the obtained powder system. Four
different formulations of dextran-based micropowders were prepared with
the aim of evaluating their performances in visualizing latent fingerprints.
FT-IR analyses confirmed interactions between components of the systems.
Optical microscopy showed that prepared powdered samples were small
and uniform in size, while at the same time confirmed their easy binding to
the sweat and lipid residues present in the latent trace. The results demons-
trated that these novel dextran-based powders have the potential to supp-
lement routinely employed physical systems in detecting and visualizing
latent fingerprints.

Keywords: Latent Fingerprints, (Bio)polymers, Dextran, Brassica oleracea
var. capitata f. rubra, Anthocyanins, Forensic Science

" University of Criminal Investigation and Police Studies, Belgrade

™ University of Criminal Investigation and Police Studies, Belgrade
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Antosiyanin Soliisyonundan Elde Edilen Dekstran Tabanh Mikro
Tozlar Kullamlarak Gizli Parmak izlerinin Gorsellestirilmesi

Nemanja Vuckovic¢, Stefan Dimitrijevi¢, Nikola Milasinovi¢

Oz: Parmak izleri genellikle patent, plastik ve / veya gizli olarak simflandi-
rilir. Ancak, olay yerinde bulunan ilgili izler oldugu icin gizli parmak izle-
rinin tespiti ve gorsellestirilmesi, stiphelilerin kolluk kuvvetleri tarafindan
giivenilir bir sekilde tanimlanmasi icin ¢ok 6nemlidir. Bu amagla kimya-
sal ve fiziksel yontemler yillardir kullanilmaktadir, ancak bu yontemlerin
ozellikle toksik olmalar1 gibi gesitli eksiklikleri vardir. Bu nedenle, arastir-
macilar tamamlayici ve daha az zararh yontemler gelistirmek igin stirekli
aragtirma yapmaktadir ve bu ¢alismalar icerisinde bazi yeni yaklagimlar,
kendine has ozellikleri olan (biyo) polimerik malzemelere dayanmaktadir.
Bu makalede, basit bir ¢okeltme yontemi ile antosiyanin ¢ozeltisinden elde
edilen dekstran bazl mikro tozlar sentezlenmis ve karakterize edilmistir.
Dekstran, tibbi ve farmasoétik uygulamalarda yaygin olarak kullanilmak-
tadir, ancak bilgimize gore, bu biyopolimeri, gizli parmak izlerinin goriin-
tiilenmesi icin gelistirici ajan icin bir toz bileseni olarak kullanan hicbir
calisma rapor edilmemistir. Biyolojik olarak bozunabilir ve biyouyumlu ol-
manin yan sira, dekstran toksik olmayan 6zellikler gosterir ve bu nedenle
ticari kimyasal ve fiziksel yontemler rutin olarak kullanmldiginda insanlar
iizerinde zararh etkileri 6nlerken, ayn: zamanda elde edilen toz sisteminin
toplam maliyetini azaltir. Gizli parmak izlerini gorsellestirmedeki perfor-
manslarim degerlendirmek amaciyla dort farkli dekstran bazli mikro toz
formiilasyonu hazirlanmistir. FT-IR analizleri, sistem bilesenleri arasindaki
etkilegsimleri dogrulamistir. Optik mikroskopi, hazirlanan toz numunelerin
kiiciik ve muntazam boyutlarda oldugunu gosterirken, ayni zamanda gizli
parmak izinde bulunan ter ve lipit kalintilarina kolay baglanabildiklerini
dogruladi. Sonuglar, bu yeni dekstran bazh tozlarin, gizli parmak izlerini
tespit etmek ve gorsellestirmek icin rutin olarak kullanilan fiziksel sistem-
leri tamamlama potansiyeline sahip oldugunu gostermistir.

Anahtar kelimeler: Gizli parmak izleri, (Biyo) polimerler, dekstran, Brassica
oleracea var. capitata f. rubra, Anthosiyaninler, Adli Bilimler
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1. Introduction

Fingerprints represent unique features of individuals and, thus, they are one of
the most valuable forensic evidence that could be recovered from the crime sce-
ne (Bumbrah, Sharma, & Jasuja, 2016). They often remain as random prints on
surfaces of different objects, when sweat and sebum residues are deposited onto
the surface. In the late 1800s, Ivan Vuceti¢ gave basis in the identification of
criminal offenders using fingerprints, by taking prints from all ten fingers and gi-
ving special marks for each basic form of a fingerprint (along with Henry-Galton
classification system). That method, later named dactyloscopy, was a forerunner
of a modern automated fingerprint identification system (AFIS) (Mozayani & No-
ziglia, 2006).

Based on the fingerprint structure, basic forms were classified as loops, arc-
hes, and whorls. Besides those evident features, fingermarks contain some tiny,
specific, and distinguishing characteristics called minutiae points, which were
necessary for reliable identification of persons (Mitrovi¢, 1998). The papillary
line traces are transferred by the sweat (eccrine) glands, which secrete sweat and
other components through the sweat pores, leaving a trace characteristic for each
person. Other compounds, such are blood, oil, ink, dye, etc. can often be found
and transferred from finger surface to the substrate along with the fingerprint
(Champod, Lennard, Margot, & Stoilovic, 2004). Therefore, three distinct types
of fingerprint could be found in forensic practice: patent, plastic, and latent. Patent
(traces deposited together with other compounds) and plastic (three-dimensional
impressions) fingermarks are clearly visible to the human eye and can be easily
examined to identify persons involved with a crime. On the other hand, latent fin-
germarks are imperceptible and consist of secretions of the eccrine, apocrine and
sebaceous glands, where sweat contains, approximately, water (98%), minerals
(0.5%), organic compounds (0.5%) and the 1.0% of other residuals (Férber, Seul,
Weisser, & Bohnert, 2010). In order to analyze such traces, they must be visua-
lized first, which is why different optical, physical, and chemical methods have
to be employed. After applying these methods and developing traces, they can be
processed in the same manner as visible ones (Farber, Seul, Weisser, & Bohnert,
2010; Trapecar & Balazic, 2007).

Chemical methods are based on chemical reactions between chemical means
and fingerprint residues, followed by the formation of steady complexes (Datta,
Lee, Ramotowski, & Gaensslen, 2001; MilasSinovi¢ & Koturevi¢, 2016). Ninhyd-
rin and silver nitrate are routinely employed on porous surfaces, cyanoacrylate
fuming is used on non-porous surfaces, while iodine fuming is applied on dif-
ferent porous, semi-porous and non-porous surfaces. However, these methods
have disadvantages commonly related to their toxicity and potential formation
of complexes (thus disabling further examination of fingermarks). On the other
hand, physical methods include physical interactions or binding of certain pow-
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ders or dyes to some specific residues from the (latent) prints. Commonly used
powder formulations are regular, metallic, luminescent and thermoplastic, while
their choice depends on the surface and its characteristics: illumination, texture,
color, porosity, etc. (Bumbrah, Sharma, & Jasuja, 2016; Datta, Lee, Ramotowski,
& Gaensslen, 2001; MilaSinovi¢ & Koturevi¢, 2016).

By marking toxicity and detrimental effect on human health as the biggest
shortcomings of current approaches, scientists are aiming at developing some no-
vel systems (or even methods) that will overcome the aforementioned problem
and, additionally, satisfy cost-benefit demands. Therefore, researchers are resor-
ting to various (bio)polymers, which utilization is still insufficiently known to the
scientific public, especially in developing latent fingerprint traces (MilaSinovi¢,
2016). In recent years, researchers have used polymeric materials to map sweat
pores on fingerprints (Lee, et al., 2014). The concept of sweat pore mapping is
already well known, but present methods have failed to provide satisfactory re-
sults. One of the newest approaches, described in the research of Joosub Lee and
colleagues, confirmed the adequate sensitivity in detecting individual pores of a
human palm, with complete visualization of fingerprints. An article published in
Nature Communications indicated that a polymer showing immediate fluorescen-
ce and color change in response to a small amount of water may be useful for de-
tecting fingerprints (Lee, et al., 2014). Additionally, researchers are attempting to
immobilize active ingredients (usually fluorescent dyes) into different polymeric
materials to achieve stable and improved performances of the resulting systems
(Araya-Hermosilla, Mufioz, Orellana, Y afiez, & Olea, 2014). Several studies have
been conducted to evaluate the application of CdS nanoparticles encapsulated/
immobilized into a chitosan matrix, showing their potential in developing of la-
tent prints on various porous and semi-porous surfaces, regardless of their color
(Dilag, Kobus, & Ellis, 2009; MilaSinovi¢, 2016; Wanga, Yang, Wanga, Shi, &
Liu, 2009). However, all these systems are still insufficiently tested.

This paper deals with dextran-based micropowders, obtained by the precipi-
tating method, using potassium periodate (KIO,) as an initiator, N, N’-methylene
bis(acrylamide) (MBA) as a crosslinking agent and methanol as a precipitation
solvent. Dextran is a complex, branched and hydrophilic polysaccharide com-
posed of anhydroglucose rings, obtained from bacteria (particularly from Lacto-
bacillus, Leuconostoc and Streptococcus species), widely used in medicine and
pharmacy, as a component of drug-delivering nanoparticle systems, material that
reduces blood viscosity and prevents the formation of blood clots, etc. (Wang,
Dijkstra, & Karperien, 2016; Wasiak, et al., 2016). However, up to our knowled-
ge, there are currently no studies that address this biopolymer in latent fingerprints
detection and visualization. Dextran was used due to its low price and biodegra-
dable, biocompatible, and non-toxic properties, as well for its water solubility
and easy filtration process (Wang, Dijkstra, & Karperien, 2016). KIO, is an oxi-
dizing agent and it was used to obtain aldehyde functionalities of dextran chains,
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to improve interactions with fingerprints trace residues (Maia, Carvalho, Coelho,
Simdes, & Gil, 2011). In this paper, four different microparticle formulations ba-
sed on dextran biopolymer were prepared, and their potential in developing la-
tent fingermarks was tested, showing that the prepared micro-formulations could
complement currently used powdered systems.

2. Materials And Methods

2.1. Materials

Dextran powder was purchased from Sigma-Aldrich (USA), KIO, from Merck
(Germany), MBA from Acros Organics (USA), and methanol from Centrohem
(Serbia). Distilled water was used for all buffer solutions preparation. Acetate
buffers of various pHs were prepared by dissolving sodium acetate and acetic acid
in distilled water, to obtain buffer solution of desired pH value. Buffer solutions
were used to extract anthocyanins from Brassica oleracea (var. capitata, f. rubra)
and afterward the obtained solution was used to dissolve dextran powder, the ini-
tiator and the crosslinking agent. Besides B. Oleracea (var. capitata, f. rubra), all
materials were used without further treatment and purification.

2.2. Preparation of Dextran-based Micropowders

Acetate buffer solution (pH ~ 3.52) (dissolving medium) was prepared by modif-
ying experimental procedures described by Chandrasekhar, et al. (Chandrasekhar,
Madhusudhan, & Raghavarao, 2012). This medium was used to extract anthocya-
nins from B. Oleracea (var. capitata, f. rubra). Briefly, 50 g of B. Oleracea (var.
capitata, f. rubra), ground with blender Bosch (180W power, Germany), were
added to 200 mL of acetate buffer solution, then mixed using a magnetic stirrer
(~600 rpm) and heated (~30 min) until boiling of the solution was achieved. After
cooling, the obtained solution containing anthocyanins was filtered using a metal
mesh and kept in a refrigerator at 4 °C until further use. The obtained anthocya-
nin solution was used to obtain the different color of desired micropowders, as
well for better enhancement through complexing with fingerprint sweat and lipid
residues. Furthermore, four different formulations of dextran-based micropow-
ders were prepared to determine their capability in visualizing latent fingermarks.
Briefly, 2.0000 g of dextran powder was dissolved in 200 mL of a prepared solu-
tion containing anthocyanins. Afterward, the obtained solution was divided into
4 equal parts (volume of each 50 mL). The first solution was left as blank; in the
second solution initiator in ratio 10:1 (dextran: KIO,) was added; in the third so-
lution crosslinking agent MBA (8 w/w.% by mass of biopolymer) was added; in
the fourth solution, both KIO, and MBA were added taking the same ratios as was
already stated. The samples were stirred at low speed and room temperature using
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a magnetic stirrer. After homogenization, methanol in a 1:3 v/v ratio (solution
sample: methanol) was added, to precipitate polymer from the solutions. When
the precipitate was formed, samples were filtered using a filter paper, first dried at
room temperature for ~ 24h, and then transferred at 37 °C for an additional few
hours. Afterward, the obtained dry samples were ground with pestle and mortar to
fine powders and kept in a desiccator until further application.

3. Characterization of the Prepared Powder Samples

3.1. FT-IR Analyses

The solid samples of synthesized micropowders were recorded in a dry state,
using the Bomem MB 100 FT-IR spectrophotometer. Samples in the amount of
1.5 mg were mixed and ground with 75 mg of potassium bromide and then comp-
ressed into pellets at a pressure of 11 t for about a minute, using the Graseby Spe-
cac model: 15.011. The spectra were obtained in the wavenumber range between
4000 to 400 cm, at 25 °C with 4 cm™ resolution.

3.2. Optical Microscopy

The powdered samples were recorded with optical microscope Leica FS C Com-
parison Macroscope, equipped with The Leica IM Matrox Meteor II Driver
Software Module. Samples were tested in a dry state, with and without backlight.
Before imaging under the microscope, latent fingerprints left on microscope glass
slides were developed using prepared powder samples.

3.3. Development of latent fingerprints

In order to determine the capability and performances of prepared powder samp-
les, three different donors deposited their sebaceous and dry fingerprints onto a
copy paper (porous), rubber (semi-porous), and glass (non-porous) surface. Fol-
lowing the guidelines proposed by the International Fingerprint Research Group
(IFRG) ”natural“ (not specifically modified), sebaceous (oily) and dry fingerprints
were deposited on mentioned surfaces using a technical scale, to simulate real
manipulating procedures and determine the pressure on surfaces (force applied
to accommodate 100-150 g, per fingerprint), and the prints were then left under
laboratory (humid) conditions for a short period. That period allowed the traces
to dry and reduce the residues, by the time the latent fingerprints were developed
with synthesized powder samples and two control samples, using BVDA Squirrel
hairbrush (BVDA, The Netherlands).

Optical microscopy was used to approximately determine the size and uni-
formity of prepared micropowders, as well as to evaluate their performances in
visualizing latent fingermarks on the glass surface (showing the best results). The-
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refore, sebaceous and dry fingerprints randomly deposited onto the glass micros-
copic slides (properly labeled) using a technical scale (according to the already
described procedure), were left for a few minutes and then four types of prepared
powders formulations and pure dextran powder (control sample) were used for
their visualization. After the short period, fingerprints were halved with the thick
slide barrier, and two different powders were applied on the same fingerprint (i.e.
synthesized powders were applied to the left and pure dextran powder was applied
to the right barrier side), using BVDA Squirrel hairbrush. Such type of visualiza-
tion enabled a direct comparison between applied powder samples to assess their
size range, uniformity, and efficiency in developing latent fingerprints.
Additionally, the prints were left under dry (desiccator) and humid (labora-
tory) conditions (relative humidity around 60%) and afterwards, fingerprints were
developed in different time intervals — after 24 hours, 7 days and 1 month. The
exception is the first series with 60 fingerprints (explained above), developed im-
mediately after deposition used as a pretest to determine the direction of subsequ-
ent experiments. That resulted in total of 204 fingerprints, with 72 fingerprints
per storage condition (and 60 additional fingerprints used as a pretest), where 180
were enhanced from a glass, 12 from a rubber and 12 from a paper surface.
IFRG recommends the implementation of 4 phases to evaluate new detec-
tion and visualization techniques and systems. By conducting the experimental
procedures as stated above, Phase 1 (Pilot Studies) was completed, to determine
the functionality of prepared powders (International Fingerprint Research Group
(IFRG), 2014). The results are presented in detail in the Supplementary Material.

4. Results and Discussion

The synthesized powders were labeled as S(Dex/KIO,/MBA), where “S” re-
fers to the sample, “Dex” to dextran, “KIO,” to the initiator and “MBA” to the
crosslinking agent content used to prepare the desired micropowders. Obtained
micropowders were tested on paper, rubber, and glass surface. Powder samples
were applied on deposited fingerprints over 20 times on each of the surfaces, to
determine the possibility and reproducibility of their application, i.e. to achieve
desired visualization results. The best results were obtained with the sebaceous
fingermarks deposited onto the glass surface. On the other hand, when applied
onto the white paper surface with latent prints, it was not possible to achieve a
satisfying contrast between the fingermark and the background, due to the white
powder color. Additionally, the development of fingerprints on rubber surface was
poor, since that surface contains many bulges and indentations, thus disabling
the binding of the prepared micropowders to the fingerprint residues. Therefore,
prepared micropowders did not provide satisfactory results on paper and rubber
surfaces and additional research to improve this system should be conducted.
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Figure 1 shows the sebaceous and dry fingermarks of one donor, developed
with four prepared powdered samples and two control samples (BVDA Magne-
tic silver and pure dextran powder). The prints were then photographed under
visible light with a 12 MP camera (aperture f/2.2, pixel size 1.22 pm) using a
black background surface to achieve better contrast. When observing dry finger-
marks, it was evident that their visualization was poor and satisfactory results
were obtained with none of the applied powders. It is already well known that
dry prints pose a great challenge in the forensic investigation of fingerprints (Len-
nard, 2007). On the other hand, development of sebaceous fingermarks was far
better, since all powder samples have developed full fingerprint images, while at
the same time visualizing the basic pattern type (double loop), the papillary lines
(without disruption in their flow) and some minutiae points, as well.

Figure 1: Sebaceous (1) and dry (2) fingerprints developed on the glass surface, using the
following powder samples: a) BVDA Magnetic silver powder; b) Pure dextran powder; c)
S(1/0/0); d) S(1/1/0); e) S(1/0/1) and f) S(1/1/1); and recorded under visible light using black
background surface for better contrast.

When compared with control samples (Figure 1, 1-a) and 1-b)), the best results
are obtained with sample S(1/1/0) (Figure 1, 1-d)), while other tested samples
showed relatively satisfying results as well, which may be associated with a di-
ameter size of powders’ particles. As confirmed by optical microscopy, smaller
particles better adhere and bind to sweat and lipid fingerprint residues, which was
noticeable with synthesized powder formulations. Contrary, pure dextran powder
somewhat “overfilled” a fingerprint due to larger and non-uniform distribution of
particles’ size (Giirbiiz, Ozmen Monkul, Ipeksag, Giirtekin Seden, & Erol, 2015).

Figure 2 represents the same fingerprints as those given in Figure 1, but recor-
ded in dark, under yellow (lamp) light with red background surface to achieve bet-
ter contrast. Different background colors enabled better contrast and visualization
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of tiny friction ridges of sebaceous fingerprints (Figure 2, 1-c), d), e), f)), which
were not clearly perceptible on prints recorded with black background (Figure 1).

Figure 2: Sebaceous (1) and dry (2) fingerprints developed on the glass surface, using the
following powder samples: a) BVDA Magnetic silver powder; b) Pure dextran powder; c)
S(1/0/0); d) S(1/1/0); e) S(1/0/1) and f) S(1/1/1); and recorded under yellow (lamp) light with
red background surface for better contrast.

4.1. FT-IR Analyses

FT-IR analyses were performed to evaluate interactions between components of
prepared systems. Figure 3 shows the spectra of pure dextran and prepared pow-
dered samples S(1/0/0), S(1/1/0), S(1/0/1), and S(1/1/1). All spectra in Figure 3
contain some characteristic bands: 3385 cm™ due to O—H stretching and 2360 cm™
due to the stretching of C—H (Carp, et al., 2010; Mehta, Rucha, Bhatt, & Upadh-
yay, 2006; Miti¢, Caki¢, & Nikoli¢, 2010). The band at 1154 cm™ can be assigned
to stretching vibrations of the C—-O—C bond and glycosides bridge, while the band
at 1017 cm™ can be associated with stretching of C—-O-H (Chiu, Hsiue, & Chen,
2004; Mehta, Rucha, Bhatt, & Upadhyay, 2006; Miti¢, Caki¢, & Nikoli¢, 2010).
The weak band at 1110 cm™ can be ascribed to the vibration of the C—O bond at
the C4 position of the glucopyranose units (Miti¢, Caki¢, & Nikoli¢, 2010). Peaks
at 905, 841, and 758 cm™ can be assigned to a-glucopyranose ring deformation
modes (Caki¢, Nikoli¢, Ili¢, & Stankovi¢, 2005; Carp, et al., 2010). Additionally,
weak shoulder peak at 1077 cm™ may be due to complex vibrations involving the
stretching of the C6—0O6 bond with the participation of deformational vibrations
of the C4—C5 bond (Guerrero, Kerry, & de la Caba, 2014; Nikoli¢, Caki¢, Miti¢,
& Ili¢, 2008). However, according to Miti¢, et al. (Miti¢, Cakié¢, & Nikoli¢, 2010),
peaks at 1041 and 1017 cm™ present in all spectra are related to the crystalline and
amorphous phases, respectively, and can be responsible for more and less ordered
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structures of dextran chains. Finally, the band at 3830 cm™, slightly more intense in
spectra 4 and 5 (Figure 3) when compared with others, can be related to the N—H
stretching frequency of the acrylamide (in MBA) (Fan, Zhang, & Feng, 2005).

Transmittance, a.u.

T T T
4000 3500 3000 2500 2000 1500 1000 500
Wavenumber, cm’’

Figure 3: FT-IR spectra: 1) pure dextran; 2) S(1/0/0); 3) S(1/1/0); 4) S(1/0/1) and 5) S(1/1/1).

4.2. Optical microscopy

Since the best results were obtained with traces deposited onto glass
(non-porous) surface, the same surface was used for further examina-
tions. Sebaceous and dry (data are shown in Supplementary Material
document) fingerprints randomly deposited onto the glass microscopic
slides (properly labeled) using a technical scale (according to the de-
scribed procedure), were left for a few minutes and then 4 prepared
powders formulations and pure dextran powder (control sample) were
used for their visualization. After the short period, fingerprints were
halved with the thick slide barrier, and 2 different powders were applied
on the same fingerprint — synthesized powders were applied to the left
and pure dextran powder was applied to the right barrier side, using
BVDA Squirrel hairbrush. Afterward, the samples were recorded under
the optical microscope (magnification x15), using dark-field (Figure 4,
al), bl), cl) and d1)) and bright-field (Figure 4, a2), b2), c2) and d2))
contrast techniques. Three different donors have left fingerprints and
their visualization and scanning were repeated several times, with only
the mean results shown in Manuscript for practical reasons (results are
presented in detail in Supplementary Material).
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Figure 4: Sebaceous fingerprints deposited onto glass microscopic slides, left for a few
minutes and developed using powdered samples: a) S(1/0/0); b) S(1/1/0); c) S(1/0/1) and d)
S(1/1/1) (left side of the images) and pure dextran powder as a control sample (right side of
the images), recorded with an optical microscope (magnification x15), using: dark-field (al-
d1) and bright-field (a2-d2) contrast techniques.
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When compared to the pure dextran powder (control sample), all prepared
powder samples showed better results in terms of developing latent fingermarks,
which was reflected in visualizing the papillary lines with their continuous flow
and making perceptible some minutiae, as well. As we hypothesized previously,
this may be associated with a smaller diameter size of prepared powders’ particles,
when compared with pure dextran powder (data not shown), which enabled their
better adhesion and binding to fingerprint sweat and lipid residues (Giirbiiz, Oz-
men Monkul, Ipeksag, Giirtekin Seden, & Erol, 2015). Additionally, when applied
with a brush, prepared powdered samples bonded with fingerprint residues and
did not remain in the interpapillary space when compared with the control samp-
le. On the other hand, pure dextran powder has also developed fingerprints with
persuasive results, but with noticeable “overfilling” of traces. Sample S(1/0/0)
(Figure 4, a)) showed as good results as S(1/1/1) (Figure 4, d)) and even better
results than samples S(1/1/0) and S(1/0/1) (Figure 4, b) and c)), which was very
promising, since that sample contains only dissolved dextran powder precipitated
with methanol, without initiator and/or crosslinker (KIO, and MBA show toxic,
detrimental and irritating effect, while MBA is also potentially carcinogenic, as
already explained and confirmed by Lent et al. (Lent, Crouse, & Eck, 2017; Geo-
rge, et al., 1998)). Therefore, a very satisfying visualization of sebaceous fingerp-
rints was achieved using glass surface as substrates, and with the relatively cheap
and less harmful dextran-based powdered system.

On the other hand, it was evident that dry fingerprints could not be developed
with applied powders, due to the lack of lipid and sweat residues deposition onto
different substrates. Those prints still must be continuously and thoroughly in-
vestigated to overcome one of the main problems in the forensic examination of
fingerprints (Lennard, 2007).

Conclusions

In this paper, four different dextran-based micropowder formulations were obta-
ined by a simple precipitating method and were characterized to determine their
potential application in the development of latent fingerprints. Dextran was used
due to its availability and low price, water solubility, and non-toxic properties.
The initiator and the crosslinking agent were used for obtaining aldehyde func-
tionalities of dextran chains and their crosslinking, respectively, to enhance in-
teractions with fingerprint residues. However, KIO, and MBA showed a toxic
and detrimental effect, which is unfavorable for the desired bio-based powder
system. Based on the accomplished results, sample S(1/0/0) showed the best pro-
perties, with small and uniform particles, good binding to the fingerprint residu-
es, and their apparent visualization, and the system is less harmful and satisfies
the cost-benefit requirements. Additionally, all prepared powder samples showed
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better results in terms of developing latent fingermarks when compared to the
pure dextran powder (control sample). However, obtained results did not meet the
expectations regarding color appearance, since the color of applied micropowders
was not appropriate to visualize fingerprints on the (white) paper surface and the
hypothesized complexing of anthocyanins has not contributed to the enhance-
ment of fingerprints on the rubber surface. On the other hand, as many commer-
cial dusting formulations, these micropowders are easily handled and applicable,
requiring no prior knowledge and the method itself is non-destructive, avoiding
irreversible loss of traces. Finally, additional research should include other (bio)
polymers or addition of bio-based dyes and indicators, to expand the application
of these systems on other surfaces and under different conditions, with the aim at
supplementing some of the routinely employed physical methods in visualizing
and enhancing latent fingerprints.
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Supplementary Material

In order to determine the functionality and performances of prepared powder systems in
developing latent fingerprints, the guidelines proposed by the International Fingerprint Research
Group (IFRG) were followed. Experimental procedures were set to conduct Phase 1 (Pilot
Studies) of recommended guidelines, which briefly implies:

e 3-5donors;

e 1-3 clean, low interference substrates;

e Donors briefed on how to deposit fingermarks, with assistance provided as required;
e Natural marks preferred, with groomed marks avoided where possible;

e Fingermarks should normally be allowed to “age” for a minimum of 24 hours prior to
development and the actual age prior to treatment should be recorded and reported;

e The study should include at least a preliminary performance comparison against relevant
routine detection methods (for example, the treatment of split marks can be used to
provide an initial indication of relative performance);

e Qualitative or holistic scales should be employed for assessing the quality of fingermark
development; and

e Reports must clearly indicate limitations and conclusions must be conservative
(International Fingerprint Research Group (IFRG). (2014). Guidelines for the
Assessment of Fingermark Detection Techniques. Retrieved from https:/ips-
labs.unil.ch/ifrg/wp-content/uploads/2014/06/IFRG-Research-Guidelines-v1-Jan-

2014.pdf).

Therefore, three different donors deposited their sebaceous and dry fingerprints onto porous
(paper), semi-porous (rubber) and non-porous (glass) surface using technical scale (force
accommodated to 100-150g, per fingerprint), in order to simulate manipulation with objects
under real conditions, and fingerprints were left under humid (laboratory) conditions for a few
minutes. In order to estimate performances in visualizing latent fingerprints, besides four
prepared powder formulations, two control samples (BVDA Magnetic silver and pure dextran
powder) were employed with BVDA Squirrel hair brush. Afterwards, all fingerprints were
photographed with a 12 MP camera (aperture f/2.2, pixel size 1.22 um). The initial results are
shown in Figures S1, S2, S3 and S4, which represent sebaceous and dry fingermarks developed
on paper (Figure S1), rubber (Figure S2) and glass (Figures S3 and S4) surface, using
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aforementioned powder samples. Figures S3 and S4 show the same fingerprints, but
photographed under different conditions in order to obtain adequate contrast.

°)

Flgure S1. Sebaceous (1) and dry (2) fingerprints developed on paper surface, using following
powder samples: a) BVDA Magnetic silver powder; b) Pure dextran powder; ¢) S(1/0/0); d)
S(1/1/0); e) S(1/0/1) and f) S(1/1/1); and recorded under visible light.

a)
Figure S2. Sebaceous (1) and dry (2) fingerprints developed on rubber surface, using following
powder samples: a) BVDA Magnetic silver powder; b) Pure dextran powder; ¢) S(1/0/0); d)
S(1/1/0); e) S(1/0/1) and f) S(1/1/1); and recorded under visible light.
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a) b) ) d) e) f
Figure S3. Sebaceous (1) and dry (2) fingerprints developed on glass surface, using following
powder samples: a) BVDA Magnetic silver powder; b) Pure dextran powder; c¢) S(1/0/0); d)
S(1/1/0); e) S(1/0/1) and f) S(1/1/1); and recorded under visible light using black background
surface for better contrast.

a) b) ) d) e) f

Figure S4. Sebaceous (1) and dry (2) fingerprints developed on glass surface, using following
powder samples: a) BVDA Magnetic silver powder; b) Pure dextran powder; ¢) S(1/0/0); d)
S(1/1/0); e) S(1/0/1) and f) S(1/1/1); and recorded under yellow (lamp) light with red background
surface for better contrast.

Based on the obtained results, it is evident that visualization of dry fingerprints was poor and
satisfactory results were not obtained with none of the applied powders. It is already well known
that dry prints pose a great challenge in forensic investigation of fingerprints'. Sebaceous
fingerprints have been successfully developed on glass surface with all applied powder samples,
but the best results are accomplished with sample S(1/1/0). On the other hand, when applying

! Lennard, C. (2007). Fingerprint detection: current capabilities. Australian Journal of Forensic Sciences, 39(2), 55-
71.
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prepared powders onto the white paper surface with latent prints, it was not possible to achieve
satisfying contrast between the fingermark and the background, due to the white powder color.
Additionally, development of fingerprints on rubber surface was poor, since that surface contains
bulges and indentations, thus disables the binding of the prepared micropowders to the
fingerprint residues. Therefore, since the best results are obtained on glass surface, the same
surface was used for further examinations.

Subsequently, in different time intervals, fingerprints deposited onto glass surface were split in
halves with a thin barrier and the following powders were applied with BVDA Squirrel hair
brush, as represented in the scheme bellow:

1 2 3

1,2, 3 - Donors
)
(+) Sebaceous fingerprints f S(1/0/0)

(-) Dry fingerprints e é *Pure dextran powder (control sample)

were applied on the left-half side of \‘ ﬁ ‘
fingerprints . é é
S(1/0/1) é C

\ S(1/1/1) é G
1000

Afterwards, fingerprints were recorded with Leica FS C Comparison Macroscope, equipped with
The Leica IM1000 Matrox Meteor II Driver Software Module, using magnification x15 and two
contrast techniques (backlighting).

) ,‘ é é *Pure dextran powder was applied on
S(1/1/0) < the right-half side of each fingerprint
Four prepared powder formulations < ©

Immediate development of latent fingerprints — June 6, 2019

Sebaceous and dry fingerprints of three different donors developed immediately after deposition,
with samples S(1/0/0), S(1/1/0), S(1/0/1), S(1/1/1) and pure dextran powder (as a control
sample). Figure S5 represents fingerprints developed on glass (non-porous) surface, recorded
using dark-field (Figure S5, a)) and bright-field (Figure S5, b)) contrast techniques. In the far
right column all developed fingerprints photographed using a magnifying glass (magnification
x5) with a 12 MP camera (aperture f/2.2, pixel size 1.22 um) were shown.
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Fingerprints developed on glass (non-porous) surface

Fingerprints were recorded with the optical microscope, using:

a) Dark-field contrast technique
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b) Bright-field contrast technique

102



N. Vuékovié, S. Dimitrijevi¢, N. Milaginovié: Visualization of Latent Fingerprints Using Dextran-Based...

Figure S5. Sebaceous and dry fingerprints developed on glass (non-porous) surface with
aforementioned powdered samples, recorded using: a) dark-field and b) bright-field contrast
technique.

103



Adli Bilimler ve Sug Arastirmalari Dergisi / Turkish Journal of Forensic Science and Crime Studies

Development of latent fingerprints 24 hours after deposition — June 7, 2019

Sebaceous and dry fingerprints of three different donors, kept under dry (desiccator) and humid
(laboratory) conditions, developed 24 hours after deposition, with samples S(1/0/0), S(1/1/0),
S(1/0/1), S(1/1/1) and pure dextran powder (as a control sample). Figures S6 and S7 represent
prints on glass (non-porous) surface kept under dry and humid conditions, respectively, recorded
using dark-field (Figures S6 and S7, a)) and bright-field (Figures S6 and S7, b)) contrast
techniques. In the far right column all developed fingerprints photographed using a magnifying
glass (magnification x5) with a 12 MP camera (aperture f/2.2, pixel size 1.22 pm) were shown.

Fingerprints developed on glass (non-porous) surface (dry (desiccator) conditions)

Fingerprints were recorded with the optical microscope, using:

a) Dark-field contrast technique
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b) Bright-field contrast technique
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Figure S6. Sebaceous and dry fingerprints on glass (non-porous) surface, kept under dry
conditions, developed with aforementioned powdered samples, then recorded using: a) dark-field
and b) bright-field contrast technique.
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Fingerprints developed on glass (non-porous) surface (humid (laboratory) conditions)

Fingerprints were recorded with the optical microscope, using:

a) Dark-field contrast technique
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b) Bright-field contrast technique
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Figure S7. Sebaceous and dry fingerprints on glass (non-porous) surface, kept under humid
conditions, developed with aforementioned powdered samples, then recorded using: a) dark-field
and b) bright-field contrast technique.
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Development of latent fingerprints 7 days after deposition — June 13, 2019

Sebaceous and dry fingerprints of three different donors, kept under dry (desiccator) and humid
(laboratory) conditions, developed 7 days after deposition, with samples S(1/0/0), S(1/1/0),
S(1/0/1), S(1/1/1) and pure dextran powder (as a control sample). Figures S8 and S9 represent
prints on glass (non-porous) surface kept under dry and humid conditions, respectively, recorded
using dark-field (Figures S8 and S9, a)) and bright-field (Figures S8 and S9, b)) contrast
techniques. In the far right column all developed fingerprints photographed using a magnifying
glass (magnification x5) with a 12 MP camera (aperture f/2.2, pixel size 1.22 um) were shown.

Fingerprints developed on glass (non-porous) surface (dry (desiccator) conditions)

Fingerprints were recorded with the optical microscope, using:

a) Dark-field contrast technique
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b) Bright-field contrast technique
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Figure S8. Sebaceous and dry fingerprints on glass (non-porous) surface, kept under dry
conditions, developed with aforementioned powdered samples, then recorded using: a) dark-field
and b) bright-field contrast technique.
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Fingerprints developed on glass (non-porous) surface (humid (laboratory) conditions)

Fingerprints were recorded with the optical microscope, using:

a) Dark-field contrast technique
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b) Bright-field contrast technique
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Figure S9. Sebaceous and dry fingerprints on glass (non-porous) surface, kept under humid
conditions, developed with aforementioned powdered samples, then recorded using: a) dark-field
and b) bright-field contrast technique.
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Development of latent fingerprints 1 month after deposition — July 6, 2019

Sebaceous and dry fingerprints of three different donors, kept under dry (desiccator) and humid
(laboratory) conditions, developed 1 month after deposition, with samples S(1/0/0), S(1/1/0),
S(1/0/1), S(1/1/1) and pure dextran powder (as a control sample). Figures S10 and S11 represent
prints on glass (non-porous) surface kept under dry and humid conditions, respectively, recorded
using dark-field (Figures S10 and S11, a)) and bright-field (Figures S10 and S11, b)) contrast
techniques. In the far right column all developed fingerprints photographed using a magnifying
glass (magnification x5) with a 12 MP camera (aperture f/2.2, pixel size 1.22 pm) were shown.

Fingerprints developed on glass (non-porous) surface (dry (desiccator) conditions)

Fingerprints were recorded with the optical microscope, using:

a) Dark-field contrast technique
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b) Bright-field contrast technique
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Figure S10. Sebaceous and dry fingerprints on glass (non-porous) surface, kept under dry

conditions, developed with aforementioned powdered samples, then recorded using: a) dark-field
and b) bright-field contrast technique.

126



N. Vuékovié, S. Dimitrijevi¢, N. Milaginovié: Visualization of Latent Fingerprints Using Dextran-Based...

Fingerprints developed on glass (non-porous) surface (humid (laboratory) conditions)

Fingerprints were recorded with the optical microscope, using:

a) Dark-field contrast technique
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b) Bright-field contrast technique

129



Adli Bilimler ve Sug Arastirmalari Dergisi / Turkish Journal of Forensic Science and Crime Studies

¥

Figure S11. Sebaceous and dry fingerprints on glass (non-porous) surface, kept under humid
conditions, developed with aforementioned powdered samples, then recorded using: a) dark-field
and b) bright-field contrast technique.
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Conclusions
Fingerprints developed on porous (paper) and semi-porous (rubber) surface

As already stated, when developing latent fingerprints on white paper surface with prepared
powders, it was not possible to accomplish satisfactory contrast between the fingermark and the
background, due to the white powder color. Additionally, visualization of fingerprints on rubber
surface was poor, since that surface contains many bulges and indentations, thus disabling the
binding of the prepared micropowders to the fingerprint residues. Therefore, additional research
in order to improve this system should be conducted, with the aim at expanding application of
these micropowders on different surfaces.

Fingerprints developed on non-porous (glass) surface

When observing dry fingerprints, it was evident that their development was poor and satisfactory
results were not obtained with none of the applied powders. On the other hand, visualization of
sebaceous fingermarks was far better, since all powder samples have developed whole
fingerprint image, with papillary lines and minutiae points, as well. When comparing fingerprints
kept under humid conditions with those kept under dry conditions, it was possible that higher
humidity enabled better adhesion of powder samples to fingerprint residues (i.e. salts) after
specific period of time, and, therefore, the visualization of those marks was significantly
enhanced®. When comparing prepared micropowders and pure dextran powder, all samples show
better performances in visualizing latent fingermarks. This may be associated with smaller
diameter size of prepared powders’ particles, which was confirmed by optical microscopy
(smaller particles better adhere and bind to sweat and lipid fingerprint residues). Additionally,
when applied with a brush, prepared powdered samples bonded with fingerprint residues and did
not remain in the interpapillary space, when compared with the control sample (where
“overfilling” of the traces was noticeable). When comparing prepared micropowders, sample
S(1/0/0) showed as good results as S(1/1/1) and even better results than samples S(1/1/0) and
S(1/0/1), which was very promising, since that sample contained only dissolved dextran powder
precipitated with methanol, without initiator and/or crosslinker. It is already well known that
KIO4 and MBA showed toxic, detrimental and irritating effect, while MBA is also potentially
carcinogenic3’4. Therefore, very satisfying visualization of sebaceous fingerprints was achieved
on glass surface, and with relatively cheap and less harmful dextran-based powdered system.

% Barnett, P. D., & Berger, R. A. (1976). The Effects of Temperature and Humidity on the Permanency of Latent
Fingerprints. Journal of the Forensic Science Society, 16(3), 249-254.

3 Lent, E. M., Crouse, L. C., & Eck, W. S. (2017). Acute and subacute oral toxicity of periodate salts in rats.
Regulatory Toxicology and Pharmacology, 83, 23-37.

4 George, J. D., Price, C. J., Marr, M. C., Myers, C. B., Schwetz, B. A., & & Heindel, J. J. (1998). Evaluation of the
developmental toxicity of methacrylamide and N,N'-methylenebisacrylamide in Swiss mice. Toxicological Sciences,
46(1), 124-133.
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Adli Tipta Radyolojinin Oneminin Arastirilmasi

Tugba Tezcan”

0Oz: Radyoloji modern tibbin en 6nemli branslarindan biridir. Post-mor-
tem goriintiileme, radyoloji ve adli tip arasinda bir koprii kurulmasina
neden olmustur. Adli radyoloji, adli bilimler icerisinde yeni bir alandir.
Cocuk istismari, ategli silah yaralanmalari, biyolojik yas tayini, dental
inceleme ya da kimliklendirme gibi adli calismalarda radyolojik verilerden
yararlanilmaktadir. Geleneksel otopsinin yerini alacagi ya da tamamlayicisi
olacagr tartisma konusu olan radyolojik metodlar, adli arastirmalarda
onemli bir rol oynayabilir. Bu ¢alismanin amaci adli tipta goriintiileme
tekniklerinin 6nemini aragtirmaktir.

Bu calismada literatiir tarama yontemi kullamlmustir. Yapilan arastirmalara
ulagmak icin PubMed, Google Scholar ve Ulakbim veri tabanlar taran-
mugtir. Tarama yapilirken “’adli radyoloji”, “’postmortem goriintiileme”,
“virtopsi” ve “adli dis hekimligi” anahtar sézciikleri Tiirkce ve Ingiliz-
ce olarak kullamlmigstir. Yapilan arastirma sonucunda 54 ¢alismanin dahil
edilme kriterlerine uygun oldugu belirlenmistir.

Yapilan literatiir incelemesine gore, adli bilimlerde goriintiileme teknikle-
rinin kullanimi ve gelismesinin son bes yilda arttig1 goriilmistiir. Bugiin
siklikla basvurulan post-mortem goriintiileme teknolojilerinin bilgisayarli
tomografi (BT), manyetik rezonans (MR) ve ti¢ boyutlu goriintiileme (3D)
oldugu tespit edilmistir. Ancak belirtilen goriintiileme tekniklerinin pahali
olmasi, uygulamalarindaki sinirlamalar ve sonuglarinin degerlendirilmesi
icin deneyimli radyologa ihtiya¢ duyulmas: gibi nedenlerden dolay1 adli
calismalarda ¢ok fazla kullanilamadig; tespit edilmistir.

Radyolojik yontemlerin adli tip uygulamalari acisindan yeri ve dneminin
uzun bir siire daha tartisilmaya devam edecegi ve buna bagh olarak ge-
listirilecek goriintiileme teknolojilerinin adli incelemelere énemli katkilar
saglayacag diisiintilmektedir.
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Investigation of Importance of Radiology in Forensic Medicine

Tugba Tezcan

Abstract: Radiology is one of the most important branches of modern me-
dicine. Post-mortem imaging has led to a bridge between radiology and
forensics. Forensic radiology is a new field in forensic sciences. In forensic
studies such as child abuse, firearm injuries, biological age determination,
dental examination or identification, radiological data are used. Radiologi-
cal methods, which are the subject of controversy that will replace or comp-
lement traditional autopsy, can play an important role in forensic research.
The aim of this study is to investigate the importance of imaging techniques
in forensic medicine.

In this study, literature scanning method was used. PubMed, Google Scho-
lar and Ulakbim databases have been scanned to reach the researches. The
keywords of “forensic radiology”, “postmortem imaging”, “virtopsi” and “
forensic dentistry” were used in Turkish and English. As a result of the re-
search, it was determined that 54 studies comply with the inclusion criteria.
According to the literature review, it has been observed that the use and
development of imaging techniques in forensic science has increased in
the last five years. It is determined that post-mortem imaging technologies,
which are frequently used today, are computed tomography (CT), magnetic
resonance (MR) and three-dimensional imaging (3D). However, due to re-
asons such as the expensive imaging techniques, limitations in their appli-
cations and the need for an experienced radiologist to evaluate their results,
it was found that they could not be used in forensic studies.

It is thought that the role and importance of radiological methods in terms
of forensic medicine will continue to be discussed for a long time and the
imaging technologies to be developed will contribute significantly to foren-
sic examinations.

Keywords: Forensic Sciences, Forensic Imaging, Post-mortem Radiology,
Forensic Dentistry, Virtopsi
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Giris

Adli radyoloji, gesitli tibbi patolojilerin tanimlanmasi, analizi, belgelenmesi ile
anlasilabilir sekilde mahkemeye sunulmasi icin giderek daha onemli hale gelen
ve nispeten bilinmeyen yeni bir alandir (Decker vd., 2019, s.820; incesu, 2018,
s.234). Adli radyolojik metodlar araciligiyla hem yasayan hem de 6lmiis insanlar
tizerinde inceleme yapilabilmektedir (Lo Re vd., 2018, s.67). Bu metodlar ara-
ciigiyla elde edilen bulgular ise gorsellestirilerek kayit altina alinabilmektedir.
1895 yilinda X 1sminin kesfinden sonra goriintiileme teknikleri adli tipta kulla-
nilmaya baglanmistir (Toygar vd., 2008, s.35; Viner, 2018, s.217). Radyolojinin
adli bilimlerde ilk uygulanmas1 1896 yilinda islenen bir cinayette kurbanin ba-
sindaki mermilerin varligini belirleme amaciyla gerceklestirilmistir (Lee, Choi,
Yoon, Kim ve Shin, 2004, s.784; Saritas, 2015). Adli radyolojinin tarihsel stireci
kimliklendirme calismalar1 yolu ile sekillenmistir (Yasar Teke, Duran ve Bilge,
2017, s.108). Keza kadavra iizerinde ilk radyolojik calisma 1898 yilinda yapil-
mis, tibbi teknolojilerdeki gelismeler 1s181nda radyolojik gelismeler devam etmis
ve zamanla farkli yontemler ortaya ¢ikmistir. 1970’lerde kesfedilen Bilgisayarli
Tomografi (BT) ve Magnetik Rezonans (MR) yontemleri giiniimiizde adli rutinde
tim viicut {izerinde uygulanmaktadir. Yine aym tarihlerde gelistirilen ii¢ boyutlu
gortintiileme (3D) yontemlerinin olayin gerceklestirilme seklini yeniden modelle-
mede 6nem kazandig1 goriilmektedir (Saritas, 2015). 3D yazilim adli bilimlerde
dijital goriintiileme icin degerli bir tekniktir (Carewab ve Errickson, 2019, s.24).
Baz1 vakalarda kemik gibi sert dokularda olusan sekilli kiriklar 3D yontemi ile
yeniden olusturularak degerlendirilmekte ve olay sirasinda kullanilan aletin ana-
lizi yapilabilmektedir (Mehder, 2018, s.63; Weiss, Mcleod-Henning ve Waltke,
2018, 5.279). 1990°larin baglarinda fotogrametrinin gelismesiyle beden yiizeyinin
adli amaglarla non-invaziv belgelenmesi miimkiin olmustur (Celik, Beyaztas ve
Biitiin, 2012, s.124) . Son yillarda dijital kesitsel goriintiilemede de (MR ve Cok
Kesitli Bilgisayarli Tomografi-CKBT) ¢cok énemli ilerlemeler kaydedilmistir (Sa-
ritag, 2015; Singal, 2015, 5.1040). Virtopsi (radyolojik otopsi) teknigi, radyolojik
modaliteler olan MR ve CKBT’nin birlikte sistematik olarak kullamildig: ilk y6n-
temdir (incesu, 2018, s.234; Rana, 2018, s.13). Otopsi éncesi siklikla kullanilan
BT ile genel viicut taramasi, MR ile de spesifik bolgelere yonelik incelemeler
yapilmaktadir. CKBT ile genis hacimlerin daha hizli incelenebilmesi, 6zellikle
BT anjiografi incelemelerinde ¢igir agmustir. Otopsilerde rutin diseksiyon yapil-
mayan pelvis ve ekstremiteler CKBT ile goriintiilenebilmektedir (Carewab ve
Errickson, 2019, s.24). Ug boyutlu sanal mikrotom dokunun herhangi bir planda
dijital olarak kesimlenmesini mtimkiin kilmaktadir. Bu gelismeler 15131nda MR
goriintiilemeyi iceren gelecekteki otopsi calismalari, bir dereceye kadar histolojik
yapilar1 da gosterebilecek ve patolojik degisiklikler tanimlanabilecektir. Virtopsi,
toksik, radyoaktif madde veya insan sagligina zararli maddelerle enfekte olmus
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cesetlerin temassiz incelenmesini saglamasi agisindan avantajli bir ydntemdir
(Mittal, 2016, s.109). Postmortem goriintiileme yontemleri, “sanal otopsi’ deni-
len bir siirecte geleneksel otopsi ile birlikte giderek daha fazla kullanilmaktadir
ve arastiricilar tarafindan otopsinin tamamlayicisi olarak goriillmektedir (Decker
vd., 2019, s.820; Saritas, 2015).

Adli tipta radyolojik yontemler sadece kemik travmalarinin ayirici tanisin-
da degil, aym zamanda tiim travmalarda organ, doku, damar hasarlarinin goste-
rilmesi, biitiin ategli silah yaralanmalarinda viicut icerisinde yabanci cisimlerin
saptanmasi ve lokalizasyonunun belirlenmesinde de kullanmilmaktadir (Karapir-
li, 2016). CKBT, viicuttaki yabanci cismin (mermi, stent, tibbi implantlar, viicut
bosluklarinda saklanmig uyusturucular v.b.) radyolojik olarak X 1s1n1 gecirgenligini
olcerek bu cisimlerin ayriminin yapilabilmesine yardimci olmaktadir (Celik vd.,
2012, s.124; Guglielmi, Nasuto ve Pinto, 2015, s.120).

Stipheli ¢ocuk istismari olgularinda kemik kiriklari ile organ yaralanmalarini
belgelemek ve tanilamakicinradyografik incelemeye rutin olarak basvurulmaktadir
(Beyaztas, Celik ve Biitiin, 2011, s.25). Travmanin radyografik o6zellikleri,
kaza sonucu olmayan yaralanmalarin tanisinda belirleyici bir rol oynamaktadir
(Mittal, 2016, s.109; Elifritz, Nolte, Hatch, Adolphi ve Gerrard, 2014). CKBT
taramasl, eski-yeni kemik kiriklari ve i¢ organ kanamalarim gosterebildigi igin
cocuk istismar1 olgularinin tanisinda da yardimcidir (Tsokos, 2006, s.355).
Ozellikle akciger, beyin gibi i¢ organ ve yumusak doku lezyonlar1 da MR ile
gosterilmektedir (Beyaztas vd., 2011, s.25).

Adli dis hekimligi, adli bilimlerin hizla gelisen 6énemli dallarindan biridir.
Radyografiler ise teshisi dogrulamak icin adli dis hekimligi uygulamalarinin
onemli bir parcasidir (Canger ve Arslan, 2013, s.252). Bircok nedenden dolay1
hem canlida hem de 6liide kimlik tespiti yapilmasi gerekmektedir (Zeyfeoglu ve
Hanci, 2001, s.375). Dental bulgular araciligiyla kisinin yasi, cinsiyeti ve uyrugu
tespit edilmektedir (Akay, Atak ve Giingor, 2018, s.73). Herhangi bir trajik olay
nedeniyle viicudun bazi kisimlarinin ¢ok zarar gérdiigii icin teshis edilemedigi
durumlarda dislerin saglam kaldig1 bilinmektedir (Achar, Shetty, Bayati, Joshua
ve Suneja, 2015; Gérmez ve Yilmaz, 2014, s.29). Rontgen tim dental kayitlarin
en sagliklisi olup 6liim dncesi ve sonrasi karsilastirmalarda yaygin olarak kulla-
nmlmaktadir (Canger ve Arslan, 2013, s.252; Kocak ve Aktas, 2011, s.27; Tarani,
Kamakshi, Naik ve Sodhi, 2016, s.59). Adli dis hekimligi alaninda &nceleri int-
raoral ve ekstraoral radyografiler kullamlirken son yillarda bilgisayarli tomogra-
filer de kullanilmaya baglanmistir (Canger ve Arslan, 2013, s.252). CKBT gibi
modaliteler postmortem dental taramalar1 kisa bir siirede gerceklestirmektedir
(Achar vd., 2015).

Adli aragtirmalarda 1sirik izleri de parmak izleri gibi egsizdir ve pozitif kimlik-
ledirme yapmak icin siklikla kullanilmaktadir (Karadayi, Afsin ve Bekcan, 2015,
s.38). 3D yontemler 1sirik izleri analizinin dogrulugunun artmasina olanak ver-
mektedir ve bu izleri degerlendiren uzmanin etkisini giderek azaltmaktadir (Ca-
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rewab ve Errickson, 2019, s.24; Saritas, 2015). Tiim bu nedenlerle gelistirilecek
goriintiileme teknolojileri ve adli goriintii data bankalari, adli incelemelere 6nemli
katkilar saglayabilecektir.

Yontem

Literatiir taramasi yoluyla gerceklestirilen bu sistematik derleme calismasinda
alanyazina girmis konu ile ilgili 6zglin arastirma makalesi, sistematik derleme
ve olgu inceleme raporlar1 vb. bilimsel yayinlardan yararlanilmistir. Calismada
literatiir tarama yontemi kullanilmistir. 1985 ve 2019 yillar arasinda yayinlanan
arastirmalara ulagmak icin PubMed, Google Scholar ve Ulakbim veri tabanla-
r1 taranmistir. Tarama yapilirken “’adli radyoloji”’, “’postmortem goriintiileme”,
“virtopsi” ve “’adli dis hekimligi” anahtar sozciikleri Tiirkge ve Ingilizce olarak
kullanilmigtir. Yapilan arastirma sonucunda 54 ¢alismanin dahil edilme kriterleri-
ne uygun oldugu belirlenmistir. Aragtirmalarin dahil edilme kriterleri Tablo 1’de,
anahtar kelimelerin Tiirkge ve Ingilizce olarak taranmast ile ulasilan makale sayi-
s1 Tablo 2’de ve degerlendirmeye alinan makale sayis1 Tablo 3‘de yer almaktadir.

Tablo 1: Arastirmalarin dahil edilme kriterleri

1985 ve 2019 yillar arasinda yayinlanan aragtirma makalesi, sistematik derleme ya da
olgu inceleme raporlar1 olmasi.

Arastirmalarin Tiirkce veya Ingilizce yayinlanmis olmalari.

Aragtirmalarin 6zetine veya tam metnine online olarak ulagilabilmesi.

Yapilan galigmalarda sadece insana ait biyolojik 6rneklerin incelenmis olmasi.

Sl R

Ante-mortem ya da post-mortem arastirma olmasi.

Tablo 2: Anahtar kelimelerin Tiirkce ve Ingilizce olarak taranmas! ile ulasilan makale say1si

Veri Tabam | Adli Radyoloji (l;)g::il::toi:lt::nne Virtopsi I—?e cll(lllllll)lizl
Google Scholar | 70.340 212.390 2.746 26.700
Pubmed 10.219 22.761 191 1.105
Ulakbim 51 27 5 47
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Tabloe 3: Degerlendirmeye alinan makale sayisi

. Arastirma Olgu inceleme
Veri Tabam Makalesi Raporu Derleme
Google Scholar 2 4 31
Pubmed 4 2
Ulakbim - 1
Bulgular

Yapilan literatiir incelemesinde toplam 54 sayida yayin analiz edilmistir. Bu ya-
yinlarda adli bilimlerde goriintiileme tekniklerinin kullanimi ve gelismesinin son
5 yilda arttig1 goriilmiistiir. Yayinlarin biiyiik cogunlugunun, yaralanma veya has-
taligin belgelendirilmesine ve insan kalintilarinin tanimlanmasina odaklandig
goriilmistiir. Bugiin siklikla bagvurulan post-mortem goriintiileme teknolojileri-
nin BT, MR ve 3D oldugu tespit edilmistir. Goriintiileme teknikleri kullanilarak
dogru taniya gotiiren calismalar Tablo 4 ‘te 6zetlenmistir.

Tablo 4: Dogru taniya gotiiren radyolojik arastirmalar

Cahisilan | Cahsilan | Calisilan Calisilan
Biyolojik | Ornek | Orneklerin | Radyolojik Sonug Referans
Ornek Sayis1 | YasArahg | Yontem

Calismanin
Amaci

Genc kizin
Kimliklendirme | insan Disi | 1 Kadin - Radyografi kimligi dis Yasar vd.,
hekimlerinin 2001
rontgen kayitlart
sayesinde tespit
edilmistir.

Antemortem Kogak vd.,
Kimliklendirme insan 1 Kadin - Radyografi | ve postmortem 2013
iskeleti radyografi
karsilastirmasi-
nin kimliklen-
dirmede 6nemli
oldugu ortaya
konmustur.

Pelvisin cinsiyet | Giilhan
Cinsiyet Tayini insan 25 Kadin 28-65 BT tayini icin giive- | vd., 2018
Pelvisi 25 Erkek (Kadin) nilir bir gosterge
20-63 oldugu rapor
(Erkek) edilmistir.
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Ug boyutlu BT
Sert ve Yu- insan kullanmilarak sert | Rocha vd.,
musak Doku Kadavra | 5Kadav- - BT ve yumusak 2003
Olgiimleri Kafasi ra kafas1 doku 6l¢tim-
lerinin hassas
bir sekilde
yapilabilecegi
gosterilmistir.
Coklu Atipik 3 olguda da Akkaya
Vertebra insan 3 Kadin - MR coklu vertabra | vd., 2012
Kiriklarmin vertebra kirg tespit
Arastirilmasi edilmistir.
Fotogra- 3D lazer goriin- | Buck vd.,
Olayn Yeniden insan 1 Kadin, - metri ve tiileme yontemi 2013
Canlandirilmasi 1 Erkek 3D lazer olay yeniden

gortintile- | canlandirilmasi
me yontemi saglanmustir.

Kas yaralanma- incelemelerde
sinin saptan- insan 2 Erkek 31 ve 40 MR kas Aydin vd.,
masl kasi yasinda yaralanmasi 2012
saptanmistir.

Baslica travmatik yaralanmalar1 arastirmak icin BT, kalp-damar ve beyin has-
taliklarin1 degerlendirmek icin MR ve insan kalintilarini degerlendirmek icin de
radyografilerin kullanildig1 rapor edilmistir (Baglivo vd., 2013, s.3). Ancak be-
lirtilen goriintiileme tekniklerinin pahali olmasi, uygulamalarindaki sinirlamalar
ve sonuglarinin degerlendirilmesi icin deneyimli radyologa ihtiya¢ duyulmasi
gibi nedenlerden dolay1 adli ¢alismalarda ¢ok fazla kullanmlamadig: tespit edil-
mistir. BT, MR ve radyografiler disindaki tekniklerden nadir olarak yararlanildi-
g1 ve bu tekniklerin gelistirilmekte oldugu goriilmiistiir. Diinya ¢apinda 40’dan
fazla iilkenin adli radyolojinin gelistirilmesine katkida bulundugu bilinmektedir.
Hem deneysel ¢alismalar hem de vaka analizleri aracilifiyla dijital goriintiileme
tekniklerinin avantajlar1 ve sinirlamalarinin anlagilmasinda ilerleme kaydedildigi
belirlenmistir.

Tartisma ve Sonuc¢

Adli radyolojinin adli bilimler alaninda diinya ¢apinda hizla énem kazandig: dik-
kat cekmektedir. Goriintiileme teknikleri adli bilimlerde giiclii bir aractir (Kaha-
na, 1999). Hukuk mahkemesinde hem meslege yabancilarin hem de uzmanlarin
anlayabilecegi sekilde 6liim nedeninin gorsellestirilmesi post-mortem radyolojik
yontemler ile gerceklestirilebilmektedir (Celik vd., 2012, s.124). Cesitli radyolo-
jik teknolojiler sayesinde iskelet sistemi, disler, yumusak dokular, vaskiiler sis-
tem ve viicut yiizeyi goriintiilenebilmektedir. Elde edilen ante-mortem goriintiiler
kayit altina alinabilmekte ve post-mortem goriintiiler ile karsilastirma yapilarak
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cesedin kimligine ya da 6lim nedenine ulasilabilmektedir (Toygar vd., 2008,
s.35; Zanjad ve Godbole, 2007). Kocak ve arkadaglari tarafindan insan iskele-
tinden kimliklendirmede kemik protezlerin dnemini arastiran bir olgu sunumu
hazirlanmigtir. Ailesi tarafindan kimliklendirilmesi i¢cin mahkemeye bagvurulan
cesedin, vefatindan once sag kalcasindaki kirik nedeniyle ameliyat oldugu ve pro-
tez takildig1 belgelerle mahkemeye sunulmustur. Ancak fethi kabir yapilarak ¢i-
karilan ceset iizerindeki makroskopik incelemede proteze rastlanmamasi iizerine
kemiklerin radyografileri de gekilmistir. Olen kisiye ait antemortem radyografi ile
mezardan ¢ikarilan cesede ait radyografi sonuglar1 karsilastirlmistir. Mezardan
cikarilan kemiklerde herhangi bir protez, ortez vida ya da metal cisim olmadigi
ve her iki femur basiin yerinde oldugu saptanmistir. Radyografik yontemlerle
cesedin kimliklendirilmesi yapilarak incelenen cesedin arastirilan ceset olmadigi
tespit edilmistir ve DNA incelemesine gerek goriilmemistir (Kogak, Yagan, Ozer
ve Kacar, 2013, s.25).

Pelvis’ten radyolojik yontemler ile cinsiyet tayini amaciyla yapilan bir calis-
mada 50 hastanin (25 erkek ve 25 kadin) BT gortintiileri alinmistir. Bu ¢alisma-
nin sonuclarinin literatiirdeki 6nceki ¢alismalarla uyumlu oldugu gériilmiistiir ve
pelvisin cinsiyet tayini icin giivenilir bir gosterge oldugu sonucuna varilmistir
(Giilhan, 2018, 5.53).

Radyografiler, teshisi dogrulamak i¢in adli dis hekimligi uygulamalarmin da
6nemli bir pargasidir. 1960 yilindaki bir deniz kazasinda gemide yanan bir geng
kizin kimligi, dis hekiminin kayitlar1 ve arastirmalar1 sonucu az1 disindeki amal-
gam dolgu sayesinde tespit edilmistir (Yasar, Hanc1 ve Afsin, 2001, 5.450). Rocha
ve arkadaslar1 tarafindan kadavra kafalar1 kullanilarak yapilan bir ¢alismada iig
boyutlu BT kullanilarak sert ve yumusak doku dl¢timlerinin hassas bir sekilde ya-
pilabilecegi gosterilmistir (Rocha Sdos, Ramos ve Cavalcanti, 2003, s.24). Farrell
ve arkadaglan siiphelilerden elde ettikleri modellerden aldiklar aksiyel BT kesit
goriintiileri ile 1sirik izlerinin karsilagtirilmasina dayanan ¢aligsmalarinda; BT ile
hassas sonuglar elde ettiklerini, bu metodun zor olgularin ¢ézlimiinde yararl ola-
bilecegini ifade etmislerdir (Farrell, Rawson, Steffens ve Stephens, 1987, 5.266).
Kirschoff ve arkadaslar1 ise ¢aligmalarinda ii¢ boyutlu yeniden canlandirmanin
adli olgularda dental durumun ortaya konmasinda ilging ve {imit vaat eden sonug-
lar verebilecegini belirtmislerdir. Ayrica metalik restorasyon artefaktlar: icermesi
ve pahali bir sistem olmasindan dolay1 BT yonteminin olumsuz yonlerine de dik-
kat ¢ekilmistir (Kirchhoff vd., 2008, s.471).

Radyolojik incelemeler, travma sonrasi donemde yumusak doku, i¢ organ ve
kemik yaralanmanin varligini ve derecesini gostermesi acisindan énemlidir (Ay-
din, Akin, Oztiirk ve Yavuz, 2017, 5.92). BT ve MR tekniklerinin kullamimi son
zamanlarda i¢ organlardaki 6liim sonrasi degisiklikleri arastirmak icin potansiyel
bir arac haline gelmistir (Guglielmi ve Nasuto, 2014).

MR, BT ile karsilastirlldiginda; yumusak doku yaralanmalari, organ travmala-
r1, travmatik olmayan patolojilerde daha duyarh olup spesifik sonuglar vermekte-
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dir (Toygar vd., 2008, s.35). BT ile yapilan tiim viicut taramalar1 uzun bir zaman
alirken CKBT bir ka¢ dakikada tiim viicut yiizeyini taramaktadir (Saritas, 2015).
Thali ve arkadaglan tarafindan post mortem CKBT ve MR kullailarak 40 olgu
izerinde yapilan bir calismada; olgularin %55’inin 6liim nedeni goriintiileme
teknikleri kullanilarak tespit edilmistir ve belirtilen yontemlerin kraniyal iskelet
veya doku travmasinin degerlendirilmesinde otopsiye iistiin oldugu bildirilmistir
(Toygar vd, 2008, s.35).

Otopsi sirasinda, servikal bolgenin diseksiyonunda meydana gelebilecek
ve yanlis yorumlara neden olabilecek artefaktlarin, post mortem CKBT ve MR
ile giderilebilecegi rapor edilmistir(Celik vd., 2012, s.124). Otopside yumusak
doku amfizemi, pnémosefali, pnomotoraks, pnémomediastinum ve kalp icindeki
hava gozden kagmaktadir. Cok kiiciik miktardaki havay1 bile saptayan CKBT,
bu yénden otopsiden iistiindiir (Aghayev, Christe ve Sonnenschein, 2008, s.20;
Flach, Thali ve Germerott, 2014, s.202). Otopsilerde rutin diseksiyon yapilmayan
yliiz bolgesinde maksillofasiyal kiriklar, paranazal sintisler icindeki kanama, sivi
birikimleri, kitle gibi lezyonlar ve vertebra kiriklar1 CKBT ile kolaylikla tespit
edilebilir (Bolliger, Thali ve Ross, 2008, s.273). Asilarda boyun bolgesine ani,
yogun bir gili¢c uygulanmasi nedeniyle meydana gelen servikal vertebralarin 6zel-
likle orta boltimlerindeki kirik, atlanto-oksipital eklemdeki dislokasyon ve kirik,
medulla spinalis lezyonlar1 postmortem CKBT ile saptanabilmektedir (Tsokos,
2006, s.355). Suda bogulmaya bagh 6liimlerde trakea, nazofarenks, ana bronglar
ve suda bogulmanin bir bulgusu olarak ele alinabilen paranazal siniislerde sivinin
varlig1 postmortem CKBT ile tespit edilebilmektedir (Celik vd., 2012, s.124).

Son zamanlarda ozellikle kas-iskelet sistemi, kardiyovaskiiler ve anjiyogra-
fik alanlar, cocuk istismari ve yas tayini gibi adli aragtirmalarda MR gortintiileme
kullanimi artmigtir (Clemente, Tegola, Mattera ve Guglielmi, 2017, s.1). Akkaya
ve arkadaglan tarafindan 2012 yilinda yapilan bir calismada travmatik ¢oklu ati-
pik vertebra kiriklarinda MR goriintiilemenin adli tibbi 6nemi ortaya konulmustur.
Yiiksekten diisme, darp ve trafik kazas1 dykiileriyle saghk kuruluslarina bagvuran
ic kadin olgunun yapilan muayeneleri sonucu; sirt ve bel agrilari nedeniyle 6nce
torakolomber AP/L direkt grafileri ¢ekilmistir. Incelenen grafilerde bir olguda siip-
heli vertebra kirg izlenmis, diger iki olguda kirik izlenmemigtir. Hastalarin agr
sikayetlerinin devam etmesi {izerine radyoloji uzmani incelemeleri sonrasi cekilen
MR goriintiilemede; her {i¢ olgunun da vertebralarinda ¢oklu atipik kiriklar oldugu
tespit edilmis, medulla spinalis hasar1 izlenmemistir. Her {i¢ olgunun da adli rapor-
larina “saptanan kiriklarin miistereken hayat fonksiyonlarin1 da agir derecede etki-
leyecek nitelikte oldugu” seklinde belirtilmistir. Bu vakalarda sadece direkt grafiler
cekilerek tetkik ve tedaviler uygulanmis olsa adli raporlara viicutta kemik kirigimin
olmadig1 yoniinde goriis bildirilecekti. Bu durum, ileri tetkiklerin, bilhassa MR g6-
riintiileme yonteminin, adli tip uygulamalarindaki ¢nemini gostermektedir. Fakat
boylesi ileri goriintiileme teknikleri maliyet, egitim ve sinirh erisimden dolay: adli
tipta yaygin olarak kullamilamamaktadir (Akkaya vd., 2012).
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Giinlimiizde 3D goriintiileme adli bilimlerde biiyiik 6l¢giide iskelet elemanla-
rinin kopyalanmasinda kullanilmaktadir. Buck ve arkadaslar1 fotogrametri ve 3D
lazer goriintiileme yontemleri ile araba ¢arpan bir bireyin vaka 6rnegini kullana-
rak olayin yeniden canlandirilmasini saglamislardir (Buck, Naether, Réss, Jac-
kowski ve Thali, 2013,s.75)

Radyolojik metodlar otopsi isleminde zor ulasilan ve zor kesi atilan bélgelerin
kolaylikla incelenmesine olanak saglamaktadir (Chen, 2017, s.75). Adli olgular-
da yumusak doku yaralanmasi, retinal kanama ve derinin elektrik yaralanmalari
mikro-MR ile degerlendirilebilmektedir. Non-invaziv bir teknik olan mikro go-
rlintilemenin, zamanla postmortem histolojik incelemenin yerini alabilecegi ileri
stiriilmektedir. Bu yeni kesitsel radyolojik mikro goriintiileme yontemleri ile adli
histopatolojide virtual histolojiye gotiirecek karsilastirilabilir etkilerin olacag:
beklenmektedir (Thali, Dirnhofer ve Becker, 2004, s.1131; Thali, Jackowski ve
Oesterhelweg, 2007, s.100). Cesetlerin CKBT ile tiim beden goriintiilenmesi can-
lidan cok daha fazla ayrintili yapilmasina, ayrica enfeksiyon, toksik maddeler,
radyoniiklidler veya diger biyolojik zararh etkenlerle bulasik cesetlerin kolayca
incelenmesine olanak saglamaktadir (Celik vd., 2012, s.124; Uldin, 2017, s.165).

Gelecekte radyolojik otopsi teknikleri ile non-invaziv otopsi miimkiin miidiir?
Simdiye kadar yapilan ¢alismalar, radyolojik metodlarin gesitli sinirlamalarin-
dan dolay1 otopsiyi tamamlayici olarak kullanilabilecegini savunmustur (incesu,
2018; Saritas, 2015). Ancak adli tip diinyasi, post-mortem goriintiileme teknikleri
sayesinde kansiz/nestersiz bir otopsinin miimkiin olup olmayacagini halen merak
etmektedir (Stawicki vd., 2008, s.17). Radyolojik goriintiiler adli ve tibbi otopsiye
yardimci bir yontemdir. Sanal otopsi gelecekte 6liim sonrasi incelemelerde 6nem-
li yéntemlerden biri olabilir (Kadu ve Patil, 2012, s.148).

Yapilan literatiir incelemesine gore, adli bilimlerde goriintiileme tekniklerinin
kullanim1 ve gelismesinin son beg yilda arttig1 goriilmiistiir (Carewab ve Errick-
son, 2019, s.24). Adli radyoloji, daha fazla egitimli radyologa ihtiya¢ duyulacak
olan heyecan verici bir gelisen alan olarak belirtilmistir (Daly, 2019, s.831). Adli
goriintiileme modalitelerinin her biri 6zel avantaj ve sinirlamalara sahiptir (Ca-
rewab ve Errickson, 2019, s.24; Grabherr vd., 2017, s.52). Maliyet, egitim ve si-
nirli erisimden dolay1 yaygin olarak kullanilamayan modalitelerin yakin gelecekte
adli rutinde uygulanabilir olacag: 6n goriilmektedir. Adli radyoloji ve goriintiile-
me arastirmalarindaki ¢nemli konular tartisilmaya devam etmektedir (Aalders,
2017). Gelistirilecek goriintiileme teknolojileri ve adli goriintii data bankalarinin,
adli incelemelere 6nemli katkilar saglayacag 6n goriilmektedir. Radyolojik yon-
temlerin adli tip uygulamalari acisindan yeri ve 6neminin uzun bir siire daha tar-
tisilmaya devam edecegi diigiiniilmektedir.
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OLGU SUNUMU
Uste Karalama Sureti ile Maskelenen Yazinin Gériintii isleme
Algoritmasi Yardimiyla Goriiniir Hale Getirilmesi

Serkan Karagoz®, Nergis Cantiirk™

Oz: Beyaz bir zemin iizerine yazilmus bir yazinin iizerinin farkl renkli ka-
lemlerle karalanmasi olay yerinde bulunmasi muhtemel bir bulgudur. Bu
calisma da, sayisal goriintii isleme olanaklarindan istifade ile s6z konusu
bulgudaki yaziy1 ortaya ¢ikarmak icin sayisal siizgeg tasarimi yapilmistir.
Sayisal goriintii isleme, matematiksel olarak olusturulmus siizgecler ara-
ciligiyla mevcut goriintiiden amaca uygun yeni goriintiiniin olusturulma-
sin1 saglayan her tiirlii islem olarak tamimlanabilir. Ayrica sayisal gortintii
isleme kavramiyla paralel olarak goriintii iyilestirme kavrami da siklikla
kullanilmaktadir ve goriintiintin gorsel algisini gelistirmeyi amaclayan her
tiirlii islem olarak tamimlanabilir. Tyilestirmenin basarisi, bozucu etkinin ni-
teligine ve dogru teshis edilmesine baghdir. Bozucu etkiler genel olarak,
negatif filmden taranmis ise grenlerin yaratmis oldugu giiriltiiler, sayisal
goriintii yakalama aygitlarinin (CCD, CMOS gibi) yaratmig oldugu giirtil-
tiiler, verinin iletimi esnasinda olusan giiriiltiiler, objenin hareketli olmasi
ya da kamera odaklama hatasindan kaynakli bulaniklik, hava durumu, ye-
tersiz pozlanma gibi etkenlerden kaynakh detay kayiplari, cekim yapilan
ortamin 151k kosullarindan kaynakli pozlanma hatalari olarak siralanabilir.
Inceleme konusu olguda yer alan farkli renkli kalemlerle yapilmis cizimle-
rin bir birinden ayristirilmasi icin olusturulan stizgecte sayisal goriinti is-
lemenin temel kavramlarindan yararlamlmigtir. Adli amagh yazilmig paket
programlar1 da benzer algoritmalarla yazilmaktadir. Ancak bozucu etken-
lerin matematiksel olarak dogru hesaplanabilmesi igin goriintii inceleme
uzmanlarinin algoritma tasarim siirecine hakim olmasinin 6nem arz ettigi
degerlendirilmistir.
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CASE REPORT
Making the Text Masked by Scribbling on Top Visible
with the Help of Image Processing Algorithm

Serkan Karagoz, Nergis Cantiirk

Abstract It is a possible finding to be found at the scene of an article writ-
ten on a white background with different colored inks. In this study, a digi-
tal filter design was made to reveal the text in the aforementioned finding
by using digital image processing possibilities. Digital image processing
can be defined as any process that enables the creation of a new image
suitable for the purpose from the existing image through mathematically
created filters. In addition, the concept of image enhancement is frequently
used in parallel with the concept of digital image processing and can be
defined as any process aimed at improving the visual perception of the ima-
ge. The success of the recovery depends on the nature of the interference
and its correct diagnosis. Disruptive effects are generally can be listed as,
if scanned from negative film, the noise created by digital image capture
devices (such as CCD,CMOS), the noise generated during the transmission
of data, the motion of the object or the blur due to camera focus error, we-
ather conditions, inadequate exposure, exposure errors caused by the light
conditions. The basic concepts of digital image processing were used in
the filter created to separate the drawings made with different colored pen-
cils in the case under investigation. Package programs written for forensic
purposes are also written with similar algorithms. However, it is considered
that it is important that image examiners have a command of the algorithm
design process in order to calculate the disruptive factors mathematically
correctly.

Keywords: Crime Scene, Digital Image Processing, Forensic Softwares
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Giris

Adli Gériintii incelemeleri kapsaminda siklikla rastlanan Video/Gériintii isleme
taleplerinin karsilanmasi maksadiyla giiniimiiz bilgisayar teknolojisinden azami
istifade edilmektedir. Sayisal goriintii isleme, matematiksel olarak olusturulmus
stizgecler aracilifiyla mevcut goriintiiden amaca uygun yeni goriintiiniin olustu-
rulmasini saglayan her tiirlii islem olarak tanimlanabilir. (ENFSI, 2018)

Ayrica sayisal goriintii isleme kavramiyla paralel olarak goriintii iyilestirme
kavrami da siklikla kullanilmaktadir ve goriintiiniin gorsel algisini gelistirmeyi
amaglayan her tiirlii islem olarak tanimlanabilir. (SWGIT, 2010)

Goriinti, herhangi bir nesnenin mercek, ayna vb. araglarla olusturulan bicimi
olarak tammlanir. (www.tdk.gov.tr, 2020) Calismamizda ise goriintd, ister bir fo-
tograf isterse bir film karesi olsun kameranin kadrajina giren konunun sabitlenmis
hali olarak ele alinacaktir. Bu kapsamda goriintii, belgelenmek istenen konudan
yansiyan 15181n duyarh yiizey iistiine diisliriilmesi ve sabitlenmesi ile elde edilir.

Inceleme konusu olguda yer alan farkl renkli kalemlerle yapilmis cizimlerin
bir birinden ayristirilmasi igin olusturulan slizgecte sayisal goriintiiniin isleme-
nin temel kavramlarindan olan kanal ayirma prensibinden yararlanilmigtir. Kanal
ayirma yontemi ayni renk tonunda yapilan karalamalar icin yeterli sonug {iret-
mese de farkli renklerin ayristirilmasi asamasinda dikkate deger sonuclar verdigi
gorilmiigtiir.

1. Goriintii iyilestirme Ve Onarma

Goriintli karesinin gorsel algisin gelistirmeyi amacglayan her tiirlii islem olarak
tanimlanan iyilestirme icin gorsel algiy1 etkileyen detay kayiplarinin nedeni iyi
analiz edilmelidir. Bozucu etkiler goriintlintin kaydedildigi ortam ve kayit cihazi-
na bagh olarak farklilik gosterebilir. fyilestirmenin basarisi, bozucu etkinin niteli-
gine ve dogru teshis edilmesine baghdir. (MATLAB, 2002) Bozucu etkiler genel
olarak,

*  Negatif filmden taranmis ise grenlerin yaratmis oldugu giirtiltiiler,

»  Sayisal goriintii yakalama aygitlarinin (CCD, CMOS gibi) yaratmis oldugu
giiriiltiiler,

*  Verinin iletimi esnasinda olugan giiriilttiler,

e Objenin hareketli olmasi ya da kamera odaklama hatasindan kaynakl bu-
laniklik,

*  Hava durumu, yetersiz pozlanma gibi etkenlerden kaynakli detay kayiplari,

*  Cekim yapilan ortamin 1s1k kosullarindan kaynakli pozlanma hatalari ola-
rak siralanabilir.
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Bozucu etkiyi ortadan kaldirmak amaciyla giiriiltiiniin kaynagina gére ma-
tematiksel algoritmalardan olusan sayisal siizgeclerden faydalanilmaktadir. Bu
amagla, sik kullanilan yontem ve teknikler sirasiyla; (AMPED 5, 2019)

»  Parlaklik ve karsithk ayarlama
*  Ortalama

* Alan Ayirma

* Bulaniklik Giderme

»  Keskinlestirme

+  Giiriilti Giderme

*  Renk Kanali Se¢imi ve Eksiltmedir.

1.1. Parlaklik ve Karsithk Ayarlama

Rengin goriiniisiinii etkileyen ii¢ temel bilesen olan renk tonu (hue), renk doyumu
(saturation), parlaklik (brightness) seviyelerinde yapilan ayarlamalardir.

1.2. Ortalama

Ozellikle kar yagus1, diisiik 151k yogunlugu gibi sebeplerden dolay: goriintii dizi-
sinde yer alan objeler {izerinde tuz&biber giiriiltiisiine benzer detay kayiplar olu-
sabilmektedir. Giiriiltiiyli azaltmak icin birden ¢ok goriintii karesinin ortalamasi
alinarak tek bir siiper kare elde etmek yontem olarak kullanilmaktadir.

1.3. Alan Ayirma

Alan ayirma (Deinterlace), video karesi i¢inde i¢ ice gecmis olan tek ve cift satir-
lar1 birbirinden ayirma islemidir.

1.4. Bulaniklik Giderme

Normal cekim sartlarinda kameranin net goriintii almas1 beklenirken hareket,
odaklama ya da yiiksek hava sicakligi/nem gibi durumlardan olusan bulanikligin
giderilmesidir.

1.5. Keskinlestirme

Goriintii icerisinde yer alan detay objelerin belirgin hale getirilmesi amaciyla uy-
gulanan bir yontemdir.

1.6. Giirtltii Giderme (Noise Reduction)
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Kameranin zayif elektrik sinyalleri giiriiltii olarak karsimiza cikmaktadir. Bu
amagla giiriiltiilii bir gortintiiyii azaltmak icin gauss ve wiener gibi siizgeclerden
istifade edilmektedir.

Inceleme konusu yazilar olay yerinde rastlanmas: muhtemel bulgular olup;
beyaz renkli bir kagit yiizeyine cesitli renklerde miirekkep ile yazilmis yazila-
rin {izerinin cesitli renklerde miirekkep ile karalanmasi suretiyle olusturulmustur.
Kagda fiziksel ve kimyasal yontemlerle herhangi bir tahrifat ve miidahalede bu-
lunulmamstir.

Sekil 1°de goriilen inceleme konusu bulgularin adli sorusturma ya da kovus-
turma siirecinde yer almasi1 durumunda tizerinde iyilestirme talep edilmesi kuv-
vetle muhtemeldir

3.1. Bulgularin Renk Kanal Eksiltme Algoritmasi ile Tyilestirilmesi

Calismamizda, iyilestirme maksadiyla yapilan tiim testler i¢in 2.2 Ghz. Intel I5-
5200U islemcisi bulunan 8Gb RAM’lik bilgisayar platformu ve algoritma tasari-
mi yazilim dili olarak MATLAB 2017b siiriimii kullanilmistir.

Yiiksek performansh bir teknik programlama dili olan MATLAB (Matrix
Laboratuary) goriintii isleme icin genel olarak tercih edilen yazilimlar arasindadir.
MATLAB ile algoritma gelistirme, sinyal isleme, matris ve dizi islemleri, C,
C++ ve Java ile ilisik programlama ve grafiksel kullanici ara yiizii (Graphical
User Interface — GUI) formlu program yazma gibi sayisal islemler kolaylikla
yiiriitiilebilmektedir. (Uzunoglu M., 2002)

Ayrica “Ara¢ Kutusu” (“Toolbox”) olarak nitelendirilen 6zellikleri ile prog-
ram yazmaya gerek kalmadan icerdigi hazir fonksiyon dosyalariyla; dis aygitlar-
la gercek zamanlh calisma, M-Dosya isleme ve derleme, veri taban: olusturma,
dijital sinyal isleme, Excel baglantisi kurma, goriintii isleme, yapay sinir aglari
modelleme gibi daha bircok islem gerceklestirilebilir.

MATLAB’1n bagka bir 6énemli noktas1 da kapsaml ve gelistirilebilir bir prog-
ramlama dili olugudur. Pascal, Fortran ve C bilmeden kullanicilarin program ya-
zabilmesini, bunlar1 C ve C++ diline ¢evirebilmesini ve paket dagitimini yapabil-
mesini miimkiin kilar. (Hunt B.R., 2001)

Renkli miirekkeplerin goriintiiden ayristirilabilmesi amaciyla tasarlanan algo-
ritmalara ait kodlar Sekil-2’de sunulmustur.
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3 %% read image 1 I&% read image

2 = Imagel=im2double ( (imread ('superimpoze.3jpg'))): 2 - Imagel=im2double ( (imread ('superimpoze.jpg'))):
= Image2=Imagel; i Image2=Imagel;

& a=0.6314; e a=0.8118;

5 = b=0.6510; o b=0.8275;

A c=0.6275; & = c=0.8314;

1= d=0.3450; A = d=0.3250;

8 - [Jfor e=1:488 = for e=1:1600

9= for £=1:2112 5= for f£=1:3452
10 = if Image2(e,f,3)>=d 10 — if Image2 (e, f,3)>=d
11 - Imagel(e,£f,1)=a; 1 — Imagel(e,£,1)=a;
12 - Imagel(e,f,2)=b; ez = Imagel(e,f,2)=b;
o) = Imagel(e,f,3)=c; 13 — Imagel (e, £, 3)=c;
4 = end 14 — end
15 - end 1S — end
16 = end 16 — end
33 - imwrite (Imagel, 'ayristirilmis.tiff') ;| 17 — imwrite (Imagel, 'ayristirilmis.tiff');

a b

Gl %% read image - 4 %% read image

2= Imagel=im2double ( (imread('superimpoze.jpg'))): 2 - Imagel=im2double ( (imread ('superimpoze.3ipg'))):
- o Image2=Imagel; 3~ Image2=Imagel;

4 — a=0.6471; 4- a=0.6471;

5 - b=0.6549; b= b=0.6549;

6= ©=0.6510; (1 ©c=0.6510;

3= d=0.3000; 7 - d=0.3000;

L= for e=l1:1888 8- for e=1:1888

3 i for £=1:3596 9 - for £=1:4395

Iy | if Image2(e,r,1)>=d 10 - | if Image2(e,f,1)>=d

Ay = Imagel(e,f,1)=a; 11 — Imagel (e, £,1)=a;

12 = Imagel(e,f,2)=b; 12 - Imagel (e, £,2)=b;

13 = Imagel (e, £,3)=c; 13 - Imagel (e, £, 3)=c;

- | 14 - |end

= el 15 - end

L= — 16| = end

e e A s L e 37 = imwrite (Imagel, 'ayristirilmis.tiff');

c
Sekil 2: MATLAB Algoritmalar

c

Algoritmanin c¢alistirllmas: maksadiyla girdi olarak Sekil-1’deki goriintiiler isle-
me alinmig ve ¢ikt1 goriintli olarak Sekil-3’deki goriintiiler elde edilmistir.

PAhme &

a b
Sekil-3: Algoritma Ciktilar

3. Sonug

Gorsel algist bozulmus bir goriintiiden anlamh bir goriintiiniin elde edilebilmesi
icinse bilinmesi gereken en 6nemli husus bozucu etkinin ne oldugu sorusunun
cevabidir. Ancak dikkat edilmesi gereken nokta ters siizgeg olarak nitelendirilebi-
lecek bu uygulamanin her zaman sonug veremeyebilecegidir. (Fikret ARI, 2000)
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Bu durumun baslica nedenleri;

1. Sinyal/Gdiriiltii oraninin ¢ok diisiik olmasi sebebiyle goriintiiniin onarilama-
yacak derecede deforme olmasi,

2. Ortam kosullarindan dolay1 giiriiltiiniin hesaplanmasinda ve modellenme-
sindeki giicliiklerdir.

Calismamiz da bozucu etki renklerin birbirine karismasi ile olusmustur. S6z
konusu etki matematiksel olarak iyi hesaplanabilir ve modellenebilirse gorsel al-
gis1 bozulmus bir goriintiiden anlamli goriintiiyii elde etmek ¢cogu zaman miim-
kiin olacaktir. Bu amagcla bulgulara renk kanali eksiltme yontemi ile siizge¢ uy-
gulanmistir. Bulgular farkh renkli miirekkeplerden olustugundan etkili sonuglar
alinabilmistir. Ayni renkler ile yapilan karalamalarda koyu renk frekansi agik renk
frekansinin {izerine oturacagi icin sonuglar yetersiz kalacaktir.

.Calisma sonucunda olay yerinde karsilagilabilmesi kuvvetle muhtemel bulgu-
lar olan Sekil-1’deki goriintiilerin renk kanallar tizerinde islem yapan bir siizgec
tasarlanmis ve siizgecin modellenmesi maksadiyla sayisal goriintii kavramlarin-
dan olan renk kanali ayirma yontemi kullanilmustir.
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surfaces. The study was further extended to develop an aqueous electrolyte
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and permanent nature of the developed fingermarks were the main advan-
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1. Development of Aqueous electrolytes:

An electrolyte forms charged ions when dissolved in water (polar solvent) hence
termed as aqueous electrolyte such as acids, bases and inorganic salts (Silberberg,
2003). The aqueous electrolytes were introduced for detection of latent finger-
marks when an enthusiastic researcher accidentally found the etched fingermarks
on metal pieces which were left unintentionally in the beaker of acidic waste so-
lution. This triggered prying leads to first report on the application of aqueous ele-
ctrolytes for the development of latent fingermarks. The aqueous electrolytes as
sulfuric acid and sodium hydroxide were prepared in series dilutions at different
pH values and tested on metal, glass and plastic surfaces containing pre-deposited
latents (Jasuja,2011, pp.215-222). The technique had shown promising develop-
ments with some inadequacies such as complexity in solution preparation and
application process accompanying perilous treatment of strong acids and alkalis.

Soon after, the inorganic salts were proposed as an alternative to acids and al-
kali based on the electronegativity of the elements (Jasuja,2015,pp.122-136). The
metathesis reactions and film formation were suggested as the possible reaction
mechanism behind the development of fingermarks. The time and hazard invol-
ved in the former study were lowered to a greater extent and the technique showed
quick and better development as represented in table 1. However, prerequisite of
different electrolytes for different metal types had rendered the technique less
feasible.

Table 1: The results of fingermark development on different metals treated with different inor-
ganic salts (Jasuja 2015).

Optlmul.n Optimum Time of
. concentration
Metal type Inorganic salt temperature | development
(%, w/v) of .
(°C) (minute/s)
salt

Steel Calcium Chloride 6 40 5
Aluminum Calcium Chloride 6 40 5
Zinc Stannous Chloride 0.25 35 1
Copper Sodium Cobaltinitrite 2 35 1
Brass Sodium Hydrogen 8 55 5

Carbonate
Fired .
Cartridge Sodium Hydrogen 8 55 5

Carbonate
Cases

156



K. Singh, O P Jasuja: Visualization of Latent Fingerprints by Aqueous Electrolytes: New...

2. Development of aqueous electrolyte reagent (AER):

The surface dependency was a constant obstacle for fingermark development te-
chniques and further study aimed to resolve the existing issue. On advancing the
previous studies the following points were intended for investigation:

1. The new reagent should be surface independent.

2. The reagent should be reactive to diverse surfaces and fingermark compo-
sition.

The reagent should be stable over time.
The reagent should be non-flammable and safe to handle.

The reagent should be economical.

o ok~ W

The reagent should be easy to prepare excluding the need of sophisticated
instrumentation.

7. The reagent should be compatible with the established fingerprint develop-
ment techniques.

2.1 Preparation and Optimization of AER:

Further study was initiated with the above-mentioned aims and completed throu-
gh rigorous study of the electronegativity series of elements. The materials used
in the study have been explained elsewhere (Jasuja,2019,pp. 33-52). Many com-
binations of electrolytes, based on their electronegative values, were tested for the
development of latents on diverse surfaces and most effective mixture of electrol-
ytes was subsequently optimized as briefed in table 2. The concentration of each
electrolyte and effect of temperature of solution were correspondingly studied and
optimized. Four electrolytes had been selected to prepare a mixture of electrolytes
containing the four most reactive halogens as counter ions (chloride ions, fluoride
ions, bromide ions, permanganate ions) in the selected inorganic salts (calcium
chloride, sodium fluoride, sodium bromide, potassium permanganate).
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Table 2: Electrolyte combinations for formulation and optimization of AER.

Combination Inference

1g of stannous chloride in 25 mL of distilled water +
1g of zinc chloride in 25 mL of distilled water = 50
mL of final electrolytes solution (precipitate formed)

No development on any surface

1g of stannous chloride in 25 mL of distilled water + 1
g nickel chloride in 25 mL of distilled water + 1 g cop-
per chloride in 25 mL of distilled water + 1g aluminum
chloride in 25 mL of distilled water = 100 mL of final
electrolytes solution (no precipitate formed).

No development on any surface

1 g of potassium permanganate in 25 mL of distilled
water + 1 g calcium chloride in 25 mL of distilled wa-
ter = 50 mL of final electrolytes solution (no precipi-
tate formed).

Development occurred on metal
surfaces but not on paper, glass and
plastic surfaces

1 g of potassium permanganate in 25 mL of distilled
water + 1 g calcium chloride in 25 mL of distilled wa-
ter + 1 g of sodium fluoride = 75 mL of final electrol-

Development occurred on most
of the mentioned surfaces but de-
velopment was less prominent on

ytes solution (precipitate formed) non-metal surfaces

1 g of potassium permanganate in 25 mL of distilled
water + 1 g calcium chloride in 25 mL of distilled wa-
ter + 1 g of sodium fluoride + 1 g sodium bromide =
100 mL of final electrolytes solution (precipitate for-
med as discussed above). (Sodium fluoride was added
last to the mixture)

Inconsistent development observed
on all mentioned surfaces

8 g calcium chloride in 10 mL of distilled water + 4 g
potassium permanganate in 35 mL of distilled water
+ 6 g sodium bromide in 10 mL of distilled water +
6 g sodium fluoride in 45 mL of distilled water = 100
mL final volume of the aqueous electrolytes mixture
solution.

Consistent high quality develop-
ment of latent fingermarks was ob-
served

2.1.1 Chemical characteristics of AER:

The individual role of each electrolyte can be summed up as follow: the aqu-
eous electrolyte calcium chloride forms calcium ions and chloride ions. The Ca?*
ions can form insoluble carbonate and sulphate salts and can bond to form water
insoluble complexes with the fatty acids and amino acids by bidentate chelation
(Bourne,1982). Whereas Cl- ions depassivate the metal surfaces (Charng,1982).
According to the chemisorptions theory, the chloride ions can abolish the passi-
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vity of metals because the chloride ions have low energy of activation potential
for chemisorptions. Therefore, chloride ion can easily pierce the oxide film and
causes corrosion of the metal surfaces (Osipow,1962). Likewise, potassium per-
manganate electrolyte is a strong oxidizing agent and forms potassium ions as
well as permanganate ions ([MnO,]). The sodium bromide and sodium fluoride
electrolytesprovide the most reactive ions of bromide (Br) and fluoride (F-) which
subsequently produced a highly reactive ion rich solution. Strikingly, aqueous ele-
ctrolytes calcium chloride and sodium fluoride reacts to form white precipitates of
calcium fluoride as shown in the equation below.

2NaF (aq) + CaCl,(aq) CaF, (s) + 2NaCl (aq)

These white precipitates of calcium fluoride are simultaneously stained by per-
manganate ions in the solution (Jasuja, 2019, pp.33-52).

The individual electrolytes were not able to develop the latent fingermarks on
diverse surfaces might be due to the different chemical properties of the surfaces.
For instance, metal surfaces are lustrous and non-porous, plastic is a polymer, pa-
per is a porous surface mainly made of cellulose fibers and glass is mixture of si-
lica and other substances. Therefore, to counter the surface problem, the mixtures
of electrolyte solutions were prepared which obviously have different chemical
properties than the parent electrolytes and would be tested on diverse surfaces for
the development of fingermarks. Many electrolyte(s) combinations were tested
and the one which had shown best development on different surfaces was optimi-
zed. This mixture was named as aqueous electrolyte reagent (AER).

3. Mechanism of Development:

AER is a charged ion-rich solution including precipitates and other oxidizing
agents. There is a continuous collisions and stochastic movements of the ions
within the solution in different directions with different velocities and vibrate at
their positions. Theses vibrations produce enough amounts of energy that permit
the charged species to jump to another positions if space is available in solution
(Koryta, 1993). Therefore, in AER, mixture of electrolytes of different electro-
negativity values were dissolved in small amount of distilled water, causing ne-
ar-saturation. The densely placed ionic species produced much amount of charge
(energy) due to stochastic movements and vibrations. The excess charge due to
excess ions, electrons and dipoles produce the electric field. This region of excess
charge is called electrical double layer where entire charge concentrates in the
form of a diffuse layer. Similarly, when a substrate (which acts as a nucleation
site) immersed in the reagent the charged ionic species adsorbed on the surface
electrostatically as a thin film.
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The main composition of AER includes ionic species and precipitates enclo-
sed by other ionic parts. The different surfaces have different chemical and phy-
sical properties as discussed before therefore, reaction of AER can be expected
to be different in nature for different surface type. For example, AER tarnished
the stainless steel and nickel surfaces which means some sort of oxide film must
had been formed. However, on brass surface the tarnishing effect was less pro-
minent. On zinc metal, etching of the surface had been observed. The reagent
strongly stained the polyvinyl chloride (plastic polymer) and paper surfaces
but a transparent (may be oxide) film had been observed on silica rich surfaces.
The present context restricts the complete possible explanations but it could sa-
fely be expressed that the technique is surface independent because it directly in-
teracts with the fingermark deposits. It had been confirmed by SEM-EDS analysis
that differential accumulation of charged species occurred between the finger-
mark residue and the background surface possibly due to the different chemical
nature of both. A fingermark is a complex matrix containing charged biomolecu-
les, ions, fatty acids, xenobiotic materials, etc. and can attract more ionic species
as compared to the background surface. This differential accumulation had been
confirmed through SEM-EDS, wherein more weight and atomic percentage of
elements on the fingermark deposits was measured against the background surfa-
ce (Atkins,2006) . For instance, SEM-EDS analysis of developed fingermarks on
stainless-steel surface had revealed the AER composition concentrate more (such
as calcium form calcium chloride/calcium fluoride, oxygen and manganese from
permanganate ions, fluorine from sodium fluoride/calcium fluoride precipitates)
on fingermark’s ridge deposit area as represented in the table 3 in case of stainless
steel surface (Jasuja,2019, pp. 33-52).

3.1 Method of Development:

Four methods of development (immersion, spray, drop, gel) had been tested for
the application of AER. The test sample was immersed in or sprayed with the re-
agent. In drop method the surface was placed horizontally and reagent was added
dropwise until it covered the whole suspected area. The gel method was particu-
larly prepared for vertically oriented fixed surfaces such as metal door/window
bars, etc. Silica gel G was mixed with the reagent and applied on the vertical
oriented surfaces. The gel adhered to the surface and developed the fingermarks.
The 55 g of silica gel was mixed in 100 mL of AER. Out of four method immersi-
on and gel methods had shown the promising consistent results. While the remai-
ning methods showed inconsistent results.
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Table 3: SEM-EDS elemental data of a developed fingermark on a stainless steel surface

(Jasuja,2019)
Fingermark’s ridge area Background area
Element Weight % Atomic % | Element Weight % | Atomic %
C 2.91 33.93 Cr 0.47 21.76
(@) 3.80 33.26 Mn 0.42 18.56
F 3.82 28.16 Fe 1.38 59.68
Ca 0.30 1.06 Total 2.27
Mn 0.39 0.98
Fe 1.04 2.62
Total 12.26

3.2 Effect of temperature on AER:

Temperature increases the reaction rate [9]. Likewise, AER was found to develop
latent fingermarks in short time when heated between 50 to 55°C however, over-
heating overly tarnished the surface. This might be because of excessive adsorpti-
on of ions and damaged the developed fingermark (Jasuja,2019, pp. 33-52).

3.3 Development of depletion series of latent fingermarks:

The sensitivity of AER has been tested using depletion series of fingermarks. The
depletion series was obtained from volunteers on non-porous (steel, plastic, glass),
semi-porous (varnished magazine paper) and porous (A4 paper sheet) surfaces. It
has been observed that on steel surface the reagent responded up to 20" sequential
mark. In case of plastic, magazine paper, and glass, the reagent responded up to
4% 11" and 13" sequential fingermark respectively (Figure 1). However, A4 paper
did not show any development of depletion series of the fingermarks.
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19th (left) and 20th (right) sequential fingermarks

1 to 4th sequential fingermarks

6th to 11th sequential fingermarks

TFIFECERUERLLEE TR

10th to 13th sequential fingermarks

Figure 1: Series of latent fingermarks

162



K. Singh, O P Jasuja: Visualization of Latent Fingerprints by Aqueous Electrolytes: New...

3.4 Effect of water submersion on the development of fingermarks:

The effectiveness of AER for water submerged surfaces has been tested by kee-
ping the stainless steel and glass surfaces in plastic containers containing tap (pH
~7.2) and sewage (pH ~7.5) water for seven days and for one month after the
deposition of (natural) latent fingermarks. The sewage water was collected from
the inlet (untreated sewage water) of water treatment plant at Punjabi University
Patiala. The container was covered with plastic sheet to minimize the water loss
through evaporation during the study. The results showed medium high quality
of developed fingermarks in case of tap water submerged surfaces; while me-
dium low quality has been observed in sewage water submerged surfaces. The
fingermarks found developed with different qualities for glass and stainless steel
surfaces in case of tap water submersion, as evident from figure 2. However, im-
mersion in sewage water affected the quality of developed latent fingermarks on
both the surfaces and the glass surface did not show any development in case of
30 days immersion time period (Figure 2).
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7 days in sewage water (glass) 7 days in sewage water (steel)

s M

30 days in sewage water (glass)

30 days in sewage water (ste;l)

Figure 2: The fingermarks found developed with different qualities for glass and stainless
steel surfaces in case of tap water submersion
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3.5. The Use of AER in Sequence with Other Techniques:

Sometimes one method of fingermark development might be failed on crime ex-
hibits, and then the expert considered second most-relevant technique for the de-
velopment of latent fingermarks. In that case if the first used technique is found to
be incompatible with the subsequent used technique then the important piece of
evidence would be destroyed. Therefore, AER was tested in sequence with con-
ventional methods such as powdering, small particle reagent, cyanoacrylate and
ninhydrin, as per the standard formulation (Bowman 2004). The stainless steel,
aluminium and paper surfaces were used in the subsequent processing study as
follow:

In pre-treatment process, the surface bearing latent fingermarks was first de-
veloped with the AER and then treated in sequence with the other techniques
individually. It has been found that in sequence treatment with other techniques
the developed fingermarks did not show any further enhancement.

In post-treatment process, the surfaces bearing latent fingermarks were first
developed with other mentioned techniques and then treated in sequence with the
AER method individually. It has been observed that post- treatment with AER did
not show any effect on the performance of other techniques. However, surface
background staining has been observed in the developed fingermarks. But besides
the background staining, the fingermark still hold its unique characteristics which
could easily be identified (Figure 3).

[

I

|

[

Cyanoacrylate on steel surface AER on cyanoacrylate developed fingermark

Cyanoacrylate on Aluminium surface AER on cyanoacrylate developed fingermark

Figure 3: the use of AER in sequence with other techniques
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3.6. Lifting of Developed Fingermarks from Dark Colored Surfaces:

The dark colored non-porous round surfaces showed poor contrast of the deve-
loped fingermarks. Therefore, developed fingermarks on dark colored glass and
plastic surfaces were lifted with the help of transparent adhesive tape to make
them useful for further studies (Figure 4).

Ay AT ey A
IO

(I

Developed fingermark on bottle ~ Lifted fingermarks from bottle

Figure 4: Lifting of developed fingermarks from dark colored surfaces

3.7. Determination of the shelf life of the AER:

The shelf life of the AER has been tested after the storage period of one year in
the conical flask with stopper at room temperature under laboratory conditions.
After one year the the reagent in the flask was visually observed. Few crystals
of varying sizes (~ 0.2 cm to 1.5 cm) have been found at the bottom of the flask.
The similar type smaller crystals were also formed when few drops of AER were
dried (at room temperature) on glass slides. The reagent was then tested for the
development of latent fingermarks on stainless steel surface. It has been found
that the sensitivity and effectiveness of the AER was not reduced over time which
was evident from the developed fingermarks of high quality on different surface.
Noteworthy, crystals in the aged reagent has been observed and those could easily
be re-dissolved by stirring and by gentle heating of the reagent.
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3.8. Matter of Concern:

9.

Paper (porous) surfaces showed inconsistent results.

AER could damage the coated material surfaces (such as X-ray film, pho-
tographic film, poorly coated metal surfaces, paper coated wrappers of can-
dies).

4. Features of AER (Singh,2017):

The AER can develop latent fingermarks on non-porous, semi-porous, po-
rous and miscellaneous surfaces as represented in table 4 and figure 5.

The AER can develop aged fingermarks (3 months old) on non-porous sur-
faces.

The AER can develop latent fingermarks on (tap/ sewer water, immersed
for 1-month period time) wet non-porous surfaces.

The AER is stable over passage of time.

The AER can be applied in sequence with conventional techniques such as
powder, powder suspension and cyanoacrylate fuming.

The AER can develop latent fingermark on fired/unfired cartridge cases
(brass/nickel).

The DNA extraction can be possible from the AER developed fingermarks.

The AER is surface independent and develops fingermarks of permanent
nature.

The AER develops fingermarks of high quality in short time.

10. The AER is safe to handle, economical and easy to prepare.

167



Adli Bilimler ve Sug Arastirmalari Dergisi / Turkish Journal of Forensic Science and Crime Studies

Ceramic tile

Cartridge case brass

Balloon (deflated)

Nitrile glove

Adhesive tapes

l\\\\\\\‘l_.\t\\\\\\

Steel

Paper

Painted surface

Candle wax

Cartridge case nickel

Polythene

Figure 5: the AER can develop latent fingermarks on non-porous, semi-porous, porous and

miscellaneous surfaces

Table 4: The summarized results for fingermark development on different surfaces by aqueo-

us electrolyte reagent

Time of Development Developed
Surface At room ﬁng(;l;fvnglg(A(S;;ade
temperature Between 50° to 55°C grading scheme)
Steel, Stainless steel | 2 minutes 20 seconds High
Aluminum 3 minutes 30 seconds High
Copper, Brass 15 minutes 5 minutes High
Iron 5 minutes 2 minutes Medium Low
Zinc 5 minutes 2 minutes High
Nickel 5 minutes 3 minutes High
Galvanized iron 15 minutes 3 minutes High
Painted metal 20 minutes 10 minutes High
Plastics, Balloon 20 minutes 10 minutes High
Glass 20 minutes 10 minutes High
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Polythene 20 minutes 10 minutes High
Ceramic tiles (plain 30 minutes 15 minutes High

and textured)

White - unpolished 20 minutes 10 minutes High

marble

Chlna bone/porce- 30 minutes 15 minutes High

lain

Polished granite 30 minutes 15 minutes High
Polyvinyl chloride 20 minutes 10 minutes High
Thermocol/polysty- 20 minutes 10 minutes High

rene

Magazine papers 30 seconds 1 dip High
Polished .wood/ve- 20 minutes 10 minutes Medium High
neer/sunmica

Butter paper 1 minute 1 dip Low
Thermal papers 15 seconds 1 dip Low

Papers (A4, notebo-

ok and colored pa- | 40 seconds 1 dip Medium Low
pers)

Cardboards 20 seconds 1dip Low

Nitrile and latex glo- 20 seconds 2 dips High

ves

Bone 10 seconds 2 dips Medium Low
Adhesive tapes 15 minutes 9 minutes High

Candle wax 10 minutes NR* High

Chalk 3 minutes 4 dips High
Crumpled aluminum | 3o iges NR** High

foil

Cartridge case' 15 minutes 5 minutes Medium Low
Cartridge case? 5 minutes 3 minutes Medium Low

(Where, *NR = not recommended because wax may start melting. **NR = not recommended
because reagent take time to seep into folds and creases, Cartridge case' = brass, fingermark
deposited on live cartridge and then case recovered after firing, Cartridge case?= nickel, fin-
germark deposited on live cartridge and then case recovered after firing)
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5. Conclusion:

The technique has shown potential to be used as a universally appli-
cable technique and can assist the fingerprint examiners at the crime
scene. The surface independency and permanency of the developed fin-
germarks were the added advantages of the AER technique.
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Bireysel Olarak Riskli Gruplarda Riskli Alkel Tiiketimi;
Alkol Kullaniminin Saghga Etkisi

Merve Erdogdu’, Gozde Sentiirk”, Nuray Ogiin Satiroglu™

0Oz: Riskli alkol tiiketimi; psikososyal problemler kaynakli, kronik hasta-
liklardan agur psikiyatrik bozukluklara kadar ruh ve beden saglig: lizerinde
olumsuz sonuglara neden olabilmektedir. Calismamizin amaci dezavantajli
gruplarda alkol tiiketimini incelemek ve alkol bagimlihgimin psikolojik,
norofizyolojik ve saghk iizerine etkilerini incelemektir. Literatiirler alkol
bagimliliginin neden oldugu saglik ve psikolojik etkileri incelendi. Riskli
alkol tiiketiminin getirdigi psikolojik sorunlarina bakildiginda; sinir siste-
mini olumsuz etkiledigi, siddet, cinsel saldiri, yasal sorunlar, riskli sekstiel
davraniglar, intihar, travma, duygudurum bozuklugu, anksiyete bozuklugu
ve uyku bozukluklar gibi sorunlara neden oldugu; saghk sorunlarina bakil-
diginda ise karaciger yag metabolizmasi bozukluklari, karaciger yaglanma-
s1, alkolik siroz, tiamin gibi bircok vitamin eksikliklerini, protein yetersiz-
likleri, kardiyomiyopati, hipoglisemi komasi, meme ve kolon kanseri, adet
diizensizligi, kolesterol seviyelerinde diisiisler gibi bircok akut ve kronik
hastaliklara neden oldugu goriilmiistiir. Riskli gruptaki kisilerin (cocuk,
geng, yasli, engelli, kadin, escinsel ya da diger azinliklar gibi) riskli alkol
tilketimine daha ¢ok maruz kaldig1 goriilmektedir. Bireysel olarak riskli
gruplarda riskli alkol tiiketimi sonucu bagimliligin kompleks ve multifak-
toriyel yonii nedeniyle beyin tizerindeki etkilerinin incelendigi daha cok
disiplinlerarasi bilimsel ¢alismalara ihtiyac duyuldugu diisiintilmektedir.
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Risky Alcohol Consumption in Individual Risk Groups;
Health Effects of Alcohol Use: Review

Merve Erdogdu, Gozde Sentiirk, Nuray Ogiin Satiroglu

Abstract: Risky alcohol consumption; It can cause negative consequen-
ces on mental and physical health from psychosocial problems, chronic
diseases to severe psychiatric disorders. The aim of our study is to exami-
ne alcohol consumption in disadvantaged groups and to examine the psy-
chological, neurophysiological and health effects of alcohol addiction. The
literature examined the health and psychological effects of alcohol addic-
tion. Considering the psychological problems caused by risky alcohol con-
sumption; It adversely affects the nervous system, causes problems such
as violence, sexual assault, legal problems, risky sexual behavior, suicide,
trauma, mood disorder, anxiety disorder and sleep disorders; When looking
at health problems, it was seen that liver fat metabolism disorders, liver fat,
alcoholic cirrhosis, many vitamin deficiencies such as thiamine, protein de-
ficiencies, cardiomyopathy, hypoglycemia coma, breast and colon cancer,
menstrual irregularity, and decreased cholesterol levels were observed to
cause many acute and chronic diseases. It is observed that people in risk
groups (such as children, young people, elderly, disabled, women, homo-
sexuals or other minorities) are more exposed to risky alcohol consump-
tion. It is thought that more interdisciplinary scientific studies are needed
to examine the effects on the brain due to the complex and multifactorial
aspect of addiction as a result of risky alcohol consumption in individual
risk groups.

Keywords: Risky groups; risky alcohol consumption; health
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Giris

Riskli alkol kullanimi kisilerde ruhsal, fiziksel ve sosyal alanlarda zarar gérme
riski ile karsi karsiya gelecek miktarda alkol titketmesi halidir (Tok vd., 2015).
Riskli alkol tiiketimi ve alkolle iligkili sorunlar diinya icin 6énemli bir saglik so-
rununu tegkil eder (Akvardar, 2005). Tiirkiye’de, alkol tiiketiminin son yillarda
giderek artt1g1 goriilmektedir (Emeg ve Giilay, 2008). Alkol kullaniminin diinya
saglig icin risk yarattigina dair yeteri kadar kanit literatlirde mevcuttur. Alkol tii-
ketimi erkekler arasinda 6nemli 6l¢iide yaygin iken, kadinlar arasinda ise yillara
gore artista oldugu goriilmektedir (Akvardar, 2005).

Bagimliliga egilimli dezavantajli gruplari; sosyal dislanmaya maruz kalan,
diisiik ekonomik gelir, saglik sorunlari, yetersiz ve dengesiz beslenme, issizlik,
barinma problemleri, yiiksek suc¢ orani ve aile i¢i siddete maruz kalan, kisaca;
biyolojik, ekonomik ve sosyal acidan digerlerine gore bagimliliga egilimi yiiksek
kisiler olarak nitelendirebiliriz (Burningham ve Trush, 2003; Kentel vd., 2014;
Strickland ve Lacy, 2020). Ozellikle ¢ocuk, geng, yash, engelli, kadin, escinsel ya
da diger azinliklar dezavantajli duruma daha yatkin hale gelebilmektedir.

Alkol tiiketimi ile alkolizm birbirinden farkli anlama gelir. Alkol saglhiga zarar-
lidir ancak alkolizm &nemli bir hastaliktir. Bu durum 20. yiizyil baglarinda anla-
silmaya baslanmistir (Ekinciler, 1973). Alkol; merkezi sinir sistemini etkileyerek,
biyopsikososyal sorunlara neden olabilen psikotrop bir maddedir (US Depertment
of Healthand Human Services, 2004). Alkoliin farkh cesitleri bulunmaktadir. An-
cak piyasada serbest olarak satilan, igkilerin icinde bulunan alkol tiirii etil alkol-
diir. Etil alkol; kimyasal bilesimi karbon, hidrojen ve oksijenden olusan, renksiz,
berrak bir sividur. Etil alkol (C,H_OH) bitkilerde bulunan sekerden, mayanin etki-
si ile meydana gelir. Insan organizmasi enerji ihtiyacinin sadece %10 kadarini al-
kolden temin edebilir. Asagidaki tabloda ise bazi ickilerdeki alkol yogunluklarina
yer verilmistir (Ekinciler, 1973).

Tablo 1: Bazi Ickilerdeki Alkol Yogunlugu

Alkol Tiirleri Ort. Porsiyon (mL) Porsiyondaki alkol %

Birendi 20 35-50
Rum 50 40-50
Viski 50 40-58
Cin 50 35-40
Sampanya 135 9-12

Kirmizi sarap 120 10-16
Beyaz sarap 120 10-16
Porto 30 15-20

173



Adli Bilimler ve Sug Arastirmalari Dergisi / Turkish Journal of Forensic Science and Crime Studies

Bira 250 3-6
Raki 50 40-50
Votka 50 50-55

Alkoliin uzun stireli ve fazla tiiketiminde bircok kronik hastaliga neden ol-
makta veya mevcut akut veya kronik hastaliin durumunu ise agirlastirmaktadir.
Birkac¢ kullammindan sonra bile “blackout” denilen kisa stireli hafiza kaybina
ve fark edilebilir kusurlara yol agabilmekle birlikte, kronik kullanimi sonucu de-
mans ve inme gibi nérolojik; anksiyete, depresyon gibi psikolojik; siroz ve alkolik
hepatit gibi karaciger hastaliklarina yol acabilmektedir (US Depertment of He-
althand Human Services, 2004). Giiniimiize kadar yapilan ¢alismalarda cinsiyet,
yas, sosyoekonomik faktorler gibi etkenlerin alkol tiiketimi iizerinde etkilerine
bakilmistir (Fonseca ve Paul, 2003; Latimer vd., 2001; Twitchell, 2003). Bu ne-
denle bu calismada ise bireysel riskli gruplarda alkol tiiketimi incelenmis ve alkol
bagimhiliginin psikolojik, nérofizyolojik ve saglik tizerine etkileri incelenmistir.

Metot

Bu béliimde derleme ile ilgili kaynaklarin nasil tarandigina, nasil segildigine ve
nasil bir sistematik yol izlenildigine ve analizine yer verilmistir. Yiksekogre-
tim Kurumu sisteminde yayinlanmis ulusal lisansiistii tezler, PubMed ve Goog-
le scholar tizerinden giincel disiplinler arasi ¢alismalar taranarak incelenmistir.
Agirhikli olarak son ¢ikan giincel yayinlari incelemeye agirlik gostersek de temel
olan makaleler de incelenmistir. Konu ile ilgili anahtar kelimeler taranarak belir-
lenen anahtar kelimeleri karsilayan uygun ¢alismalar secilmistir. Derleme konusu

ile alakal bagliklar olusturularak uygun bilgiler eklenmisgtir.

Bulgular

Riskli alkol tiiketiminin getirdigi saglik sorunlarina bakildiginda; sinir sistemini
olumsuz etkiledigi, beynin biitiin boliimleri aym derecede etkilemedigi goriiliir.
Serebellum ve korteksin bir kismi en fazla etkilenen bolgelerdir, gérme ve duy-
mada bozulma, kisiyi komaya sokabilir ve organik harabiyet baslar (Nicholls,
1961), siddet, yasal sorunlar, riskli seksiiel davraniglar, intihar, (Justus vd., 2000;
Stuart, 2005; Wilcox vd. 2004) DSM-5-TR verilerine gore ise alkol entoksikas-
yonu, alkol yoksunlugu sendromu, delirium tremens, alkoliin yol actig1 psikotik
bozukluk, duygudurum bozuklugu, anksiyete bozuklugu, cinsel fonksiyon bozuk-
lugu ve uyku bozukluklaridir (Kelly vd., 2014). Alkolizme yatkinlig ile bilinen
bazi kisilik karakterleri, yenilik arayan, affektif bozuklugu olan, uyum sorunu ya-
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sayan ve yalnizliga egilimli olanlardir. (Grucza vd., 2006; Kampov-Polevoy vd.,
2004; Schuckit, 2013; Sher, 2002) Alkoliin kronik alimi ile santral sinir sistemin-
de niikleus akkumbens’ten fazla miktarda dopamin salinimi gergeklesir. Dopamin
artisina sekonder reseptor down-regiilasyonu sonucu, kisi ayni hazzi edinebilmek
icin tiikettigi alkol miktarim artirmakta ve bagimliligin temeli sayilan tolerans
gelisimi olugsmaktadir (Yiiksel ve Uzbay, 2003). Nitekim dopamin reseptérlerin-
de kalitsal olarak dopamin baglama yetersizligi durumunun alkol bagimhhg: ile
iligkili olabilecegi gosterilmistir (Uzbay, 2005). Uzun siire alkol aliminda karaci-
ger yag metabolizmasi bozulur, karaciger yaglanmasina sebep olur, alkolik siroza
neden olabilir. Kronik alkolizm tiamin gibi bircok vitamin eksikliklerini, berabe-
rinde vitamin eksikliklerinden kaynakli problemleri beraberinde getirir (Jones,
1969). Protein yetersizlikleri goriiliir (Fuller, 1995). Fazla alkol aliminda sindirim
enzimleri denatiire olur ve sindirim zorlasr, iilserli hastalarda siire¢ kusmaya ka-
dar ilerler (Arky, 1971). Kan sekerinde diisiis yasanir, kisi hipoglisemi komasina
girebilir (Koksal ve Pekcan, 2001). Kisilerde daha fazla idrar atimi gozlenir. C
vitamini ve kolesterol seviyelerinde diisiisler gozlenir bu sebepten 6tiirii enfek-
siyonlara diren¢ azalir (Kaya ve Sahin, 2013). Uzun siire ve riskli tiiketim so-
nucunda kisi ani bir sekilde alkolii birakirsa da titreklik, epilepsi gibi nobetler
gecirebilir (Kaya ve Sahin, 2013). Yapilan arastirmalar alkol alanlarin almayan
kisilere kiyasla 12 sene daha az yasadigim gosteriyor (Arky, 1971).

Kadinlarda alkol tiiketiminin etkilerine bakacak olursak adet diizensizligi veya
kesilmesi, dismonere, erken menopoz, osteoporoz, karaciger yetmezlikleri, hepa-
tit, siroz, meme ve kolon kanseri, depresyon, duygu durum bozukluklari, inferti-
lite, dolasim bozukluklari, kardiyomiyopati, hipertansiyon, iilser, akciger ve kalp
damar hastaliklari, disritmi, intihar, kaza, cinsel saldiri, travma, siddet, cinsel
yolla bulasan enfeksiyonlarin artmasina neden olabilmektedir (Altintoprak vd.,
2008; Kutly, 2011).

Gebelik sirasinda alkol kullanim durumu %2,2-870 arasinda degise genis bir
aralikta degiskenlik gostermektedir (Albayrak, 1989). Gebelik sirasinda alkol
kullamimindan dogan problemlere bakildiginda erken dogum, diisiik dogum agir-
ligy, fetiiste fetal alkol sendromu, 6lii dogumlar, konjenital anomali goriilme ris-
kini artirir. flerleyen yaslarda ise 6grenme bozukluklar, disleksi, minimal beyin
hasar1 gibi problemlerin gortilme riskini artirir (De Santis vd., 2011; Mcduff ve
Baron,2005).

Alkol bagimliligina neden olan faktorleri; sosyalizasyon, stresle bas etme
(cope), haz alma (hedonistic) ve performans artirma seklinde siniflandirabiliriz
(Bruijnzeel vd., 2004). Alkole bagimlilikta, stres devinen bir risk unsuru oldu-
gu ve bagimhligin bir bagka temel mekanizmasi olan yoksunluk semptomlarinin
goriilme fazinda ise stresin, yasanan depresyon ile yakindan iligkilendigi bildiril-
mektedir (Klive vd., 2004).

Alkol kana karistiktan 1-2 saniye sonra beyine gider. Esas olarak merkez1 sinir
sistemini baskiya almaktadir. Beynin her tarafi ayn1 derecede etkilenmez. Sere-
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bellum ve korteksin bir kism1 en fazla etkilenen bolgelerdir. Kandaki konsant-
rasyon %0,1 gr iken intoksikasyon belirtileri baglar. Davranim bozukluklarindan
koma ve 6liime kadar ciddi tablolar goriilmektedir. Kan alkol diizeyi 200 ile 299
mg diizeylerine ulastiginda toleransi yiiksek olan bireyler disinda intoksikasyon
belirtileri ortaya cikmaktadir. Tablo 2’de de kan alkol diizeylerine gore ortaya
cikan belirtilerine yer verilmistir (Sarikaya, 2019).

Tabloe 2: Kan Alkol Diizeyi ve Klinik Bulgular

Kan Alkol Diizeyi | Ortaya Cikan Belirtiler

20-30 mg/dl Motor beceri yavaslar, diistinme yargilama yetenegi bozulur
30-80 mg/dl Motor ve biligsel sorunlar artar
80-200 mg/dl Koordinasyon ve yargilama bozukluklari, duygu durum degiskenligi,

biligsel islevlerde bozulma

200-300 mg/dl Nistagmus, dizartri, bellek bozukluklar:
300-400 mg/dl Konfiizyon, stupor

400-500 mg/dl Koma

>500 mg/dl Solunum ve dolasim merkezlerinin etkilenmesi, 6lim

Stres ve depresyon durumunda ise ACTH ve kortizoliin birlikte yiikseldigi
gozlemlenmektedir. (Koob, 1999) Strese ve yoksunluk belirtilerine sekonder ola-
rak santral niikleus’tan CRF salinmasiyla alkol arama davranigina yol acan adap-
tif degisiklikler meydana gelmektedir. (Drugan vd., 2007)

Noroendokrin calismalar: sonucu GABA, NMDA/Glutamat nérotransmiterle-
ri ile alkolizmin anksiyolitik ve motor ataksi etkilerinin ortaya ¢iktig1 bildirilmis-
tir (Robinson ve Berridge, 2000). Alkoliin ve stresin benzer sekilde santral sinir
sistemi tizerine norotransmiterler araciligiyla etkilemesi, alkol kullammindan, ba-
gimliliga kadar olan tiim siireci etkilerken ayrica stresin, alkol tizerindeki sedatif
ve ataksik etkilerini de arttirdig1 bildirilmistir (Campanella vd., 2009; Mollick ve
Kober, 2020; Shabahang vd., 2020) Kronik alkoliklerde, dinlenme halinde yiiksek
beta ve teta dalgalar1 santral sinir sisteminin asir1 uyarilmishgini; azalmis gama
ve delta dalgalar ise fonksiyonel seviyede kognitif disinhibisyonu gostermekte-
dir (Rosa vd., 2020). Kronik alkol aliminin temel gostergesi olan beyin atrofisi
ve disfonksiyonu yam sira, serebral korteksin asosiyasyon korteksi, hipokampus
ve amigdala gibi “yiiksek fizyolojik fonksiyonlarim” ilgilendiren boliimlerinde
noron ve beyaz madde cevher kayb1 PET ve fMRI teknikleri ile tespit edilmek-
tedir (Webb vd., 1996). Boylece alkol bagimliligin mekanizmasi daha anlasilir
kilinmstir.

Alkol ile ilgili literatiir incelendiginde; Sivas Il Merkezi’nde Karaer ve ar-
kadaglarinin (2003) yaptiklari arastirmada, erkeklerde alkol bagimlilig1 oraninin
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%4,16 ve alkolil yanlis kullanma oraninin ise %2,17 oldugu bulunmustur. Al-
koliin tiiketiminin ve yanhs kullamiminin yayginhgi en yiiksek 44-54 yas arasi
grupta ve %5,28 olarak bulunmustur (Saygin, 2008).

Yapilan bagka ¢alismalara bakacak olursak bir calismada cinsiyetlere gore
riskli alkol tiiketimine bakilmis ve erkek 6grencilerin %61 ‘i, kadin 6grencilerin
ise %48 ‘inin riskli alkol tiikettigi goriilmiistiir (Giirdil, 2007). Tiirkiye’de {ini-
versite 6grencilerine yapilan bir calismaya bakildiginda katilimcilarin %14’{intin
riskli alkol tiikettigi goriilmiistiir (Kaya ve Cilli, 2002). Universite 6grencilerine
yapilan bagka bir calismada ise katilimcilarin %1,2 ‘si alkol bagimhiligi, %2,2 ‘si
de alkolii kétiiye kullamim tanisi aldig tespit edilmistir (Ogel, 2005).

Ulkemizde yapilan bir diger calismaya bakildiginda bagimhilik yapan herhangi
bir maddenin en az bir kez kullamm durumu %1,3 olarak tespit edilmistir (Ogel,
2005). Ulkemizde bagimlilik yapan madde kullanimina bakildiginda ilk siray1
sigara, ikinci sirayi ise alkol benzeri maddeler olusturuyor. 2011 yihi Tiirkiye
Uyusturucu Raporuna gore kadinlarda yasam boyu alkol tiiketim orani %44
oldugu bildirilmistir (Avrupa Uyusturucu Raporu, 2019).

Kadin iiniversite 6grencilerinde yapilan calismalarda yasam boyu alkol kullanim
durumlarinin 2001 y1h bir calismada %45,7, 2002 yil bir ¢calismada %4,5, 2003 y1ili
bir calismada %34,1, 2004 yili bir calismada %33, 2006 yili bir bagka ¢alismada
ise %72,6 oldugu belirlenmistir (Kocak vd., 2015). Yapilan bir calismada bagimh
kadinlarin %37,3 “liniin alkol tiikettigi tespit edilmistir (Digsiz, 2012). Alkolizm
gelisme riski kadinlarda ¢ok az alimlarda bile miimkiinken, erkeklerde kadinlardan
daha fazla tiiketim riski olugturabilmektedir (Flensborg-Madsen vd., 2007).

Tip fakiiltesi 6grencileri ile yapilan aragtirmalar incelendiginde 1985 ve 2001
senelerinde yapilan benzer iki ¢calismanin sonuglarina gore, kizlarin alkol kullan-
malarindaki yayginlik oram %16,4’den, %45,7’ye artis gosterdigi gorilmiistiir
(Ozcan ve Sever, 2017). Literatiirde adolesan ¢agdaki ¢ocuklarn alkol kullanim
oranlarina bakildiginda %4,4‘den %10,6’ya varan oranlarda bildirilmistir (Ko6-
koglu ve Unliioglu, 2018).

Sonuc ve Oneriler

Bireylerde riskli alkol tiiketiminin getirdigi saglik sorunlarini, bagimhiliginin psi-
kofarmokolojik ve norofizyolojik etkilerini derledik. Bu sorunlardan yola ¢ikarak;

Saglik tizerindeki etkilerden yola ¢ikarak bireysel olarak riskli kisilerde alkol
tiikketimi olmamalidir. Alkol tiiketiminden vazgecemeyen hassas gruplar tiiketim
sikliklarinda azaltmaya gitmelidir. Bu siirecte de, multidisipliner bir yaklagimla
diyetisyen, psikolog ve psikiyatrist gibi saglik otoritelerinin destegi ile ilerlemeli-
dir. Bir defada agir1 miktarda tiikketimden kagiilmalidir. Duygudurum bozuklugu,
anksiyete bozuklugu, iilser, karaciger, kalp, diyabet hastalar1 gibi kronik hastalig1
olan kisiler tiikketime ayrica dikkat etmelidir.
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Bagimhiligin karmagik ve cok faktorlii yonleri nedeniyle beyin tizerindeki et-
kilerinin biyokimyasi; bagimlilia neden olan maddelerin insan organizmasina
giris yollar1 ve metabolizmasi, emilimi, bagimliliin nérobiyolojisi; beynin ya-
pisi, bagimlilik ve 6diil yolu, uyusturucu maddelerin beyindeki etkileri, tedavide
bu bilgilerin kullanimi, psikoaktif maddenin kullammindan tiiketici {izerindeki
etkisine kadar gecen siirede gerceklesen karmasik kimyasal siirecleri, maddelerin
kimyasal, farmakolojik, toksikoloji ve patolojik karakteristikleri, nérofarmakolo-
jisi, ilaclarin sinir sisteminin hiicresel islevlerini ve davranisi ne sekilde etkiledi-
gini incelendigi, davranis ve molekiiler acidan bagimhiligin beyin ile etkilesimi
gibi disiplinler arasi bilimsel ¢alismalara ihtiya¢ duyuldugu diistintilmektedir.
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Adli Bilimler ve Su¢ Arastirmalari Dergisi

HAKKIMIZDA

Adli Bilimler ve Sug Arastirmalar1 Dergisi, Polis Akademisi Adli Bilimleri Enstitiisii
tarafindan yilda iki defa basili ve e-dergi formatinda adli bilimleri kapsayan disip-
linlerde yayin yapan akademik ve bilimsel bir dergidir. Adli Bilimler ve Suc Arag-
tirmalar1 Dergisi’nde ulusal ve uluslararasi alanda kabul gérmiis kriterler dogrultusunda
hazirlanan 6zgiin arastirma, derleme, inceleme, ceviri (yazarindan ve yayinci kurulustan
izin almak kosuluyla), edisyon kritik, kitap-sempozyum degerlendirmeleri vb. calig-
malar yayinlanir.

MAKALE CAGRISI

Adli Bilimler ve Sug Arastirmalar Dergisi (ABSAD) yilda iki kere yayinlanacak agik
kaynak erisim saglayan hakemli bir dergi olup Aralik 2019 tarihinde ilk sayisi ile
yayin hayatina baslayacaktir. ABSAD ilgili arastirmaci ve akademisyenlere deneysel
ve teorik arastirma makaleleri, vaka incelemeleri ve literatiir taramasi gibi calismalar1
kapsaminda bilgi ve aragtirmalarim paylasabilecekleri bir platform sunmay1 hedefle-
mektedir. Dergimiz Tiirkce ve Ingilizce olarak basili ve elektronik ortamda yayinla-
nacaktir.

Yayin Kabul Tebligi: Metinlerin gonderilmesi takiben 5 caligma giinti.
Metin Formati: APA 6th edisyon.

DERGININ AMACI VE KAPSAMI

Adli bilimler sucun aydinlatilmas: ve suglunun belirlenmesi konularinda yiiriitiilen
adli sorusturmalar da elde edilen delillerin incelenmesi ve degerlendirilmesi esasina
dayanan multi-disipliner bir bilim dalidir. Bu bilim dalinin gelisebilmesi ve amacina
uygun uygulanabilmesi icin birlikte ¢alistig1 diger alanlarda ki bilimsel gelisme ve
aragtirmalar takip edebilmek oldukca 6nemlidir. Disiplinler aras1 esasa dayal olarak
adli bilimler; tip, biyoloji, kimya, fizik, istatistik, psikoloji, sosyoloji, hukuk, antropo-
loji ve ekonomi gibi alanlar ve bu alanlarin alt dallarini da igeren bilimsel ve akademik
calisma alanina sahiptir. Dolayisiyla bu alandaki tiim gelismeleri, dogru ve bilimsel
kriterlere uygun sekilde calismak, bu calismalar1 dogru kaynaklar araciligryla yayin-
layabilmek ¢tk 6nemlidir. Adli Bilimler ve Sug¢ Arastirmalar dergisinin (ABSAD)
bir¢ok disiplini bir araya getirip aragtirmacilara ve akademisyenlere sunabilecegi ve
bu alanda referans bir dergi 6zelligi kazanabilecegi diisiiniilmektedir.

ABSAD amac bakimindan “Adli Bilimler” odakl olup, ulusal ve uluslararasi diizeyde
Adli Bilimler ve iligkili alt disiplinlere dair problemleri belli bir disiplin veya disip-
linler arasi acidan ele alarak kuramsal ve uygulamali 6zgiin ¢alismalar yaymlamay1
kendisine ilke edinmistir. Bu cercevede hazirlanan tiim ¢aligmalara da aciktir.
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Danigma kurulunda farkh iilkelerden yerli ve yabanci akademisyenlerin yer
aldigi ABSAD Haziran ve Aralik aylarinda olmak iizere, yilda iki kez Tiirkce ve
ingilizce olarak yaymlanir. Dergide yayimlanan yazilarin daha énce hicbir yayin
organinda yayimlanmamis olmasi gerekmektedir. Daha énce bilimsel bir toplanti-
da sunulmus olan bildiriler, bu durumun belirtilmesi sartiyla kabul edilebilir.

flk yayimlandig tarihten itibaren asgari 25 yil gecmis olan; 6nem ve etki ba-
kimindan klasik metin olarak degerlendirilebilecek yazi ve ceviriler, daha dnce
yayimlanmamis olma kuralinmin istisnasini olusturur. Bu tiir metinlere daha once
yayimlanip yayimlanmamig olmalarina bakilmaksizin dergide yer verilebilir.

METIN YAPISI VE YAZIM KURALLARI

ABSAD yazim dili Tiirkge ve Ingilizcedir. Tiirkge makalelerin yazim ve noktala-
masinda ve kisaltmalarda Tiirk Dil Kurumu internet sitesindeki Giincel Sozliik ve
Yazim Kurallar1 esas alinir. Gonderilen yazilar dil ve anlatim acisindan bilimsel
olctilere uygun, acik ve anlasilir olmahdir.
Makaleler asagidaki kisimlari igermelidir:

+  Baghk: Tiirkge ve Ingilizce

+  Ozet: Tiirkce ve Ingilizce (her biri 200-300 kelime)

+  Anahtar Kelimeler: Tiirkce ve Ingilizce (her biri 3-8 kelime)

+  Metin: Giris, béliim basliklar: ve sonug: Tiirkce veya Ingilizce

» Kaynakca

Metinlerde yukarida sayilan tiim unsurlar, kaynakca hari¢ 1500-8000 kelime

arasinda ve APA (6th ed.) formatina uygun olmalidir. Yazar ad1 makale bashginin
alt satirimin sag kosesine italik koyu, 11 punto olarak yazilmali; yazarin unvani,

gorev yeri ve elektronik posta adresi dipnotta (*) isareti ile 9 punto yazilarak be-
lirtilmelidir
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JOURNAL OF FORENSIC SCIENCES AND CRIME STUDIES
PUBLISHING PRINCIPLES

Journal of Forensic Sciences and Crime Studies (JFESCS) is a peer reviewed aca-
demic journal, published bi-annually by Turkish National Police Academy Foren-
sic Sciences Institute in the format of both print and open online versions. JFSCS
publishes forensic sciences related academic studies, including literature review,
empirical research, case studies, book reviews, and translations with the permis-
sion of the copyright holders, within the framework of well-established national
and international academic publication criteria.

The Journal’s Content and Objectives

Forensic sciences currently include many multidisciplinary research and study
on various themes, including but not limited to, crime, perpetrator detection, in-
vestigation of offences and offenders, collection and examination of evidence
gathered during criminal and administrative investigations. Forensic sciences as
a multidisciplinary field also collaborate with many related sciences such as phy-
sic, biology, chemistry, anthropology, statistic, psychology, sociology, law, and
economy. The dissemination of the current relevant multidisciplinary research
and studies is evidently paramount for the advancement of the field. Accordingly,
JFSCS aims at providing a platform for the researchers, academicians, professio-
nals, and practitioners to impart and share knowledge in the form of high quality
empirical and theoretical research papers, case studies, and literature reviews.

JFSCS welcomes any submission within the framework of forensic sciences,
related fields, as well as multidisciplinary academic work. JFSCH advisory board
consists of both Turkish and International academicians. The Journal contains
both Turkish and English articles, which will be published biannually in the mont-
hs of June and December. The submissions for publications shall not include
previously published manuscripts in any journal or platform with the exception of
classical works’ (i.e., published at least 25 years ago) interpretations and translati-
ons with the copyright holders’ consents. The submissions in relation to previous
academic presentations (e.g., seminars, conferences) may be submitted but this
information is to be underlined in the submission.

Manuscript Format and Structure Guidance

JFSCS accepts manuscripts both in Turkish and English. Turkish manuscripts shall
adhere to the “Current Dictionary and Spelling” on the web site of “Turkish Lan-
guage Society” (Turk Dil Kurumu), in relation to Turkish grammar, punctuation,
spelling, and abbreviation rules. The submitted manuscripts shall be drafted in ac-
cordance with scientific criteria in a clear, concise, and comprehensible language.
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Manuscripts shall include the following:
»  Title: Turkish and English
e Abstract: Turkish and English (200-300 words each)
»  Key works: Turkish and English (3-8 words each)
e Main Body: Either in Turkish or English
+  References

Manuscripts shall be between 1500 and 8000 words, excluding reference list,
drafted in accordance with APA format (6™ ed.).
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