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AFSN PresAdémes s

My fell ow members of the Asian Forensic Sciences Networ kK
Greetings to all colleagues in Asia and around the world

It is an honor to share with you al/l our reflection o
future of our organization. The Asi an Forensic Scienc
advancing forensic science in our region, and | am pr ou
contributed to our collective success.

Over the past year , we have seen tremendous growth
across Asi a. Our network has facihlairt atged mowmlgl d mo reantsii @¢n e
the quality and effectiveness of our wor k. Through <con
advanced our skills and expertise, contributing to the
justice to those in need.

As we embark on the next phase of our journey, I ur g

and continue pushing the boundaries of forensic science.
determination and passion for this field are even grea

technol ogies, and strive for continuous i mprovement in
I am inspired by the dedication and professionalism
Net wor k. Your hard work and commitment to the pursuit of
that together, we will overcome any obstacles that c¢ome
As we move forward, remember that our work has a prof
significant difference in the I|ives of others. Let wus c
professionalism in all that we do, and | et us never | ose
I n closing, I want to express my utmost gratitude t
dedication to the Asian Forensic Sciences Networ k. Toge
see what the future holds for our organization. Let wus
in everything we do.
Thank you all for your hard work and commitment. Let
i mpact in the field of forensic science in Asia and beyo
PBGEN CONSTANCI O T CHI NAYOG JR
AFSN President
Philippine National Police
Forensic Group
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EdICEOAddI‘eSS Republic of Koreajoini-ng-our

very grateful to them in intr
Dear coll eagues and member ¢ Sof nA;E§,{|S s le.

Thanks to alll our coll e s 2 ’h}a would Tike t

igh
contributed their researchtgn&hgpudlé;é ﬁ’ tﬂv|°seul'é§uésevzit
n

of Forensi cAsi a. art|cles,. we | our
assisted i the administratiyv

We have published a totadlesqun7ftoechrheca,lmarntei pluds i ca

and 5 case studies. The content includes disciplines _
on illicit drugs, questioned S‘BEQ’méFfPQf”%r?r}n% Ss%% n¥e? U !
investigation, fires & explosions, forensic bi ol ogy,
forensic medicine and trace evidence. I n addition, we
have one AFSN News from the Health Sciemdesbui Chi P
Authority, Singapore, to showcase a training cb@dder
on Bl oodstain Pattern Anal ysi s, one I nternational
Scene article from t he Gover nment Anal yst
Depart ment , Sroi Lanka, on tackling the prevalence of
met hamphetamine in the country, and one Member
I nstitute article from Mongolian University of Il nternal
Af fairs, sharing with us on forensic management .

Last year , the AFSN Board approved 5 new
member institutes from IBndonesi a, Mal aysi a, Peopl e
Republic of China, Republic of Uzbekistan and
Edi tori al Commi ttee
Edi torial AdvisorGuest Editors: Edi torial Assistan
Pol BG Constancio ChPmafyogode . AnLoerest eProfChen ShHDA XiSigngaport
PNPFG, Philippines Granada, Spain Ms Gr acedSlAaw,Si ngapor e

Mohd | zuan Bin OthmaRrof Al astMopinrasRoss, Ms Joey Ng, JHDA YRiengap

Department of ChemistUmiyyveMailaysi Austral M8 Lau Y,enHSHwui Si ngapor

Dr Angel iHBA,Y&p ngapobre Vani t hgDKparat menn tMso fMathSA, Singapore
Chemistry, Mal aysi a
Dr Lee Chi HSRAhy&i nga
Dr Ong Mei HGShA nSg ngap
Dr Yao HSA,JuSi ngapor e
Mrs Tan WaHSRARunSingapore
Ms Lee Kan@HSHwua Singapor e
Ms Nel |l i,e KK&ARANgSi ngapor e
Mr Lim Th,j athSMB,onSi ngapor e

por e
or e

Editor:
Dr Lui ChHSAPa®gngapor e

Check out our newVWWSHTfwelb.sd g ie a

Pl ease remember to update any webpage |
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AFSN News

Di scovering Bloodstain Pattern Anmal ysi
Connects Coll eagues from Across the Re
Member I nstitute
I ntroduction to the Construction &nd D
Forensic Science Discipline at the Cri
School of Southwest University of Poli
Law
I ndonesian Automated Fingerprintl0dent
System of the Indonesian National Pol
I ntroduction of Department of Fordldénsic
Graduate School of Sungkyunkwan Univer
Nati onal I nstitute of Forensic Mé&@icin
Kual a Lumpur
Organizational, Methodological, $&ient
and Expert Activities of the Republica
Practical Center of Forensic Medical E
Ministry -dRfepHéddlitch of Uzbekistan
Member I nstitute (Management)
Theoretical and Practical Valu adB t he
Terminol ogi cal Apparatus of Forensic E
I nternati onal Scene
Met hamphet ami ne Menace in Sri Lagka: P
Trends and Legislative Responses
Technical Articl es
Crime Scene Invé&sttirgaiitani on of Crime Scene Inveédtiga
| SO17020: 2012 Standard in Hong Kong

Fires and explodinomstigati on of the Persistence28f Di

Forensic BiologyfuandéameNA al Study of the Sens i bty a
Two Presumptive Tests for Bl o

Forensic BiologWYsandfDBNA Barcoding to Control #WBe I
Mongol i a

Forensic BiologA ®&mel DMmAnary S
I

dy on Comparisod2o0f B
Extraction Yie u

sing Four Commerci a
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Technol ogies in DNA Extraction from Hul
Tooth Sampl es

Trace Evidence Recent Developments and Trends inlTr ac
Anal ysis in Sri Lanka

Case Study

Forensic BiologSuanes DNRates -bhstTdaS&FRDRNRAof il ingdin
Rel ation to Murder and Burglary Offens

Forensic MediciAeCase Study: Which Concurrent Subh9st an:
Mor phReleat ed Deaths Autoposied at For el
of Ho Chi Minh City use from 2018 to 2

I'l'l'icit Drugs /TlenProfille of Mexican Met hamphet6almi ne
Substances Decorative Resin Frame Smuggled to | nd

Questioned DocuMmebescriptive Study on Fabricatedé7Doc u.l

Questioned DocuMmedttisdy of Rubber Stamp | mpressi o/n2s an:
Significance in Forensic Document Exami
Sri Lanka

AFSN Member I nstitutes 75
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Di scovering Bl oodstain Patte

A Course that Connects Col |l e
Mr Phua Zali Rong?*, Dr Benjamin Tay

Heal th Sciences Authority, Singapor e

*Emai l Phua zai _rong@hsa.gov. sg

The Forensic Chemistry and Physics Laboratory of the
its i nathgpwrralba4sl ¢ Bl oodstain Pattern Analysis (BPA) C
investigators from the Asian Forensic Sciences Network (
September 6 to 11, 2023. This cou'rfsFeSNvassnrhuedld Mene tciomg uann
in Kuala Lumpur.

Participants included <coll eagues from the HSA, t he
Depart ment of Chemistry ( KI MI A) Mal aysi a, Nati onal I ns
(Mal aysia) and Pol 2cia Cieinltabdarcaat drei d ndree sRd lgZacica Cirea mti 2n

|

SEHUAA branie
TUE COWE

. e T
Group photo taken with the participants at the front | obb)
What is BPA, and its Significance in Criminal I nvestigat
BPA refers to the interpretation of the col our, |l oc
bl oodstain patterns in association with knowledge of th
and biology). This analysis provides <cruci al i nfor mat
bl oodstains, aiding investigators in reconstructing the
By analyzing bloodstain patterns, investigators can
involved in a crime. Additionally, the analysis can helrg

the mechanism responsible for the deposition of bl oodsta
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Further mor e, bl oodstain pattern analysis can corr obc
statements, providing an objective basis for evalwuating

Downward

Spatter 8
2 \ |

Passive
flow

Figure showing the four types of bloodstains that <co

Hybrid Learning Approach that Provides a Distinctive Col

The course begdany Wiheoraettiwa l session (6 and 7 Septe
Teams. This session provided participants with an under
bi ol ogi cal properties of blood, the types of bloodstain:

enhancement of bl oodstai ns.

Additionall vy, international BPA case studies were di
enhance their | earning outcomes, demonstrating how BPA ¢

The practical sessions took place at the Department
Lumpur from 9 to 11 September 2023. During these sessic
understand how physics plays an important role in the f
Participants also employed mathematics to analyze the s
the probable | ocation of the blood source.

Towards the end of the course, the instructors set up

confidence in recognizing, documenting, and presenting I

The practical i
exercises on i i i tr

@D >
~ (N

ForensjicAssae d4 |



AFSN Ng¢

Sharing their Newfound Knowledge during the AFSN Meet i nc¢

During the meeting and symposi um, participants shar
attendees, fostering increased interest and understandi
their confidence in presenting and articulating BPA evi

1 sharing their findings on i mpact |

Achievements and Accompli shment of this course

Zai Rong, one of the course instructors, noted that
jurisdictions. It was fulfilling and encouraging to wit.:
insights on forensic examination practices within thei.]
knowl edge from each other, promoting a mutual exchange
pattern analysis | earning.

The key success of the BPA course was due to the var

Participants who successfully completed the course requ
the |1 nt eA:nxaddioantailon of Bl oodstain Pattern Analysts (I AB
resources to further dkvel opueseent 56 &decroarBre & rmeetnetd tHS Ad e
forensic science community regionally and gl obally.

The structured design of the BPA course The instructors were very knowledgeable.

was commendable, carefully designed to Course was designed very well for beginners.

cater to the learners, particularly through Really appreciate the hands-on and practical

its immersive, hands-on practical component of the course. It gives me a

approach. clearer understanding and appreciation of

Jeyaganesan Pillay the theoretical aspect of the course.
Benjamin Tay

The hands-on activities, particularly the mock-crime scene analysis were incredibly
insightful. The instructors demonstrated a deep understanding of the subject matter,
and their real-world examples added practical relevance to the theoretical concepts.
Without the scene practical, | may not have pictured the patterns we have learnt.

Khoo Lay See

ForensicAssae 714 |
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| ntroduction to the Constru
Forensi c Scl ence Di scipline
School of Sout hwest Univer si
Prof Peng Di *, Dr Ding Pan
Criminal l nvestigation School, Sout hwest& Wneipvuebrisiict yofo fC hP
*Email : 247196882@gqg. com

Sout hwest Uni versity of Political Science and Law (S
and cultural city and the only municipality directly un:
institution of hi gher education in | aw established in |
country as determined by the State Counci l after the re
cultivating international students with Chinese Governn
Yubei, Shapingba and Baosheng Lake, covering a total ar

Adhering to the strategy of opening up education to th
cooperation relationships with more than 190 wuniversitd.i

carried out more than 130 international exchanfet ptramgdiam
Undergraduate I nternat bamdllat Ew» a B denvigéél g RUnoigvrearnssi t y Pabsyt gr a
the Ministry of Education, @dAsatwelhlhtasnabkl eetdeffeasupned U
aniBayu Overseas Programoof Introducing Talents

1

. ' o
! %1""’(
—_——
:-—:_:—-___:—"'"\ - =

ot :‘——'__—- ——

SWUPL at a Gl ance.

The history of forensic science discipline in SWUPL
investigation major in China. I n 1956, the first crimin
Cri minal Il nvestigation School (ClSs) of SWUPL. I n 1979,
criminal investigation i& fCihin s1ta. s Riedryé evgofoncntihmi malt i iomv e
forensic science of CIS has developed rapidly in recent
specialties, teaching and educating program,® s&é¢hrineveéie!l
are consistently in the forefront of the country.

The CI'S has four teaching and research departments

Examination Department, Forensic CHhveinsiusatlr y& & iMei diacli nEev i Dle
and Evidence Technol ogy Experi ment Depart ment . The aca
science, and a dudloreegriee sicn elncvwe.and t h regalrevdaldbenhs, s
CIlS sets @apdemgseer and doctor al degree authorization po
science under the first discipline of jurisprudence i nde
More excitingly, the academy wil|l l aunch the first enrol
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the CIS has established a system for training highly qu
graduate studies. The academy al waysi mtddgnr &tsi adm athel @wl
cultivation of boarhd nooulatlii vt ayt easn de il gahwt ifhooem@masi onv o i®aens t ¢
ntelligent g o v enrerfna ntceec honfo | drgu/ g so f 0 atnrda coet heex ami nAaptairotn f r o
ontinues to build three academic brafmdselwlitdge rStWUBRI cceh
ntelligent eviocdetrcnet eild e ngteinfti cdartuigo ni odlelnlt iifn caltli,ont e c@lIng
he devel opment of the domestic forensic science academi

T 3O

Currently, there are 31 faculties in th& <u®Beri wvicd ards .n
the faculties have senior titles and 77% of them -have
di sciplinary faculty team with a reasonable structure
outstanding achievements in scientific research. I n the
100 textbooks, monographs and transl ations, and partici
specifications/standards for forensic -guahitti yi aatdemj c a
SCI E, cLscCl , cSsscCl , and so on. I n addition, our teacher
including the National Soci al Science Foundation, the N
Soci al Sciences Program of the Ministr-yewdl Edajcarn i on e
research projects, which have made a significant academi

" Y )
£ Y

- 4 N - -
~n# i '('r;

Dr Zhang Cuiling
Chair Professor of Forensic

t

L S

I n terms of the construction of teaching alnav aglesglaatcfh

such as the Intelligent Justi ResbBancht Cgnoer Edndatihen EE
Experi ment al Teaching Center . -ITehvee |l a cpaldaetniyo ramrss ol i hkaes tphreo v
Hi gher Educati on Forensic Science Key Laboratory and th
Technology Engineering Research Center. Apart f roum ltihtay
enterprises and research institutions to build various
Joint Laboratory, 3D Visual Recognition Joint Laborat c
Laboratory, providing abundant experimental and training
forensic science and evidence technology practices, as

rules and systems.

The CIS is committed to cultivating talents with bro
team of the CIS has actively carried out international €
Tai wan, and has established regular cooperation and exc
addition, the CIS is also devoted to working with oth
cultivation jointly. The academy has al ways kept in tou
departments, and cooperated with them through special c«
patitme tutors, |l ectures and forums, and so on.

ForensicAsbsae 944 |



Me mber | ns

| ndonesi an Automated FiIingerp
t he | donesi an National Pol i
Mr Saesario Laksmana Putra

Il ndonesian Automated Fingerprint Identification System,
Email: saesarioputra@yahoo. com

I ndonesian Automated Fingerprint l dentification Syst
name Dactyl oscopy Centtheer .OHiIiNARABSI $,s d eBr ibyadi er Gener al
Pol i ce.

There are several di visions within the | NAFIS organi
forensic tasks. These divisions are Criminal Dactyl osco
Dactyl oscopy is responsi ble for processing cCcrime sceneé
enhancement and identification, as wel |l as collecting
mainly tasked with conducting forensic photography at (
faci al identification. Common Dactyl oscopy is in charge
tenprint cards, both manually and digitally.

The Centre of I NAFIS of the thdopaeskeah baghaohaht Pohi c
units in the Regional Police Force (34 identification wun
identification wunits perform similar duties as | NAFI S,
capabilities. Ther oClgrntnred yofcohdNAEt Eng training for of fi
l dentification Units, cri#tmirmalriismv edtfiigetresr.s, and count e

thédenoenkti odtitchhre dfangecangs of |

Ifti rwea s( Sceopntcel nubdeerd 2tOh2alt) .t hl eN AfFil rSe |
circuits,idwemitch ycdueetd osfpadrlkivinigct i ms t |
material s.

3D scene mapping using FAROE F
in t he Kanj ur uhan St(aQicituonb ed i s
2022Nhh.e 3D representations of t
i nvest.i rs to determitnéher e

=5 ~
@D O
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| nt roducti on of Depart ment
Graduate School of Sungkyunk
Ms Un Na Koh, Ms Kietuam REaknhir, Prof Si
Depart ment of Forensic Sciences, Sungkyunkwan University
*Email: sikeun.|lim@skku. edu
I nstagram: skku_Dbioforensic
Gener al I nf or mati on

The Department of Forensic Sciences was established
School in South Korea. The Department -bfmé&Eostenderdti hea e d
students in master's and doctor al programs in the two

all owing students to deepen their -deerpdwl edge nii mgt hins pfriae
we'll focus on Bio Forensics.

Bi o Foré&&€msirecsul um

Analytical 2202 yavo|ogte|gy
el S - Forensic Light
S [ ComergenceBioForensc nsttute | Forensic Source/
Introductionto Biology Photography
Forensic
Chemistry Introductionto Forensic
Forensic Legal Medicine Genetics Crime Scene
Chemistry Investigation
Seminar Criminal Bio Forensic
Seminar
Forensic Psychology Fingerprint
Toxicology Biotechnology Analysis
Forensic & Forensics
DrugAbuse Engineering Bloodstain
and New Drug Bioinformatics Pattern Analysis
and Crime Scene
Reconstruction
Narcotics
Analysis
The Bio Forensi maj or encompasses a broad spec
forensic science, as wel |l as specialized areas such as
of fers coursework in crime scene investigation (CSI).
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Me mber | ns

Research Topics

Bi o Forensics

The | aboratory of Bio Forensics is actively coll abor
project focusing on forensic biology and DNA anal ysi s.
enhancing the precision and sensitivity of analytical |
| aboratory.

The | aboratory is developing kits such as evidence ¢
fluids, valid evidence screening kits, and conducting r
technol ogies such as digital PCR and NGS.

Mor eover, we are expandhuvmamwmufri eled® aswcdhhiad oamiomal s,

. STR, Y-STR (Identification)
SNPs (Phenotype, PGA)
Epigenetics (age, tissue ID)
Human Microbiome

. Trace DNA . . - . Paternity & Kinship
. Contamination prevention B _[_ - . Analysis Methods (DNA extraction/
*  Under water Quantification, gPCR, dPCR, LAMP/NGS/
Microarray...)

. Fingerprints
Biological evidence management

Authentication “ ) )
G o
: 1;:::;3;:\: Convergence . Nano particle
lllegal trade * CRISPR
Mummy m
Species ID
. Wild life forensics
. Soil comparison
. PMI
Forensic Intelligence
The Department conducts researches in Forensic Toxic
Chung, a distinguished professor who analyzes narcotics
The Convergence Bio Forensics Research Institute ai.
through interdisciplinary research, mer ging advanced s
artificial inteddgegelnicfee swiitehn cceust tsincgh as genomics and |

| BELL Forensi cs -bGos.e,d Lptrdo.f,esas olrabst art up, was establi
t he mi ssion to advance the creation of a safe and e
bi ophar maceuti cal raw materials and finished products t
as offering private forensic services.

Digital Forensics
The | aboratory of Di gital Forensics, centers its re:
cybercrimes and digital forensics due to devel opment of

ForensjicAsbae 112 |
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Nati onal I
Kual a Lump

Dr Ahmad Hafi zam Bin Has mi

nstitute of Forens
ur

Nati onal I nstitute of Forensic Medicine Hospital, Kual a
Emai | : ahafi zam@yahoo. com

The I nstitute is a department within Hospital Kual a
Mal aysi a. Prior to 2002, the Forensic Unit was a part
pathology and mortuary services. Due to the rising impor
the | egal framewor k, the National I nstitute of Forensi

Ministry of Health Mal aysi a.

The Institute is headed by a Forensic Medicine Spec
consisting of Forensic Medicine Specialists, Medi c al Of
Of ficers and Administration staff.

The I nstitute strives to be the Centre of Excellence
efficient, effective and professional forensic medicine
wi || ensure that guality Forensic Medicine services bei
teamwor k and professionalism through personnel who are
cl i@&mnetesds i n compliance with an established Quality Mar

Il nstitute ar e:

1. Mortuary services and management of the dead

2. Forensic Pathology

3. Clinical Forensic Medicine

4. Forensic Anthropol ogy

5. Forensic Radiology

6. Disaster Victim Ildentification

The Institute is the only Forensic MedicineCdmpat éder
Tomography (PMCT) services. The aim is to provide an ex:
of the art technology in Forensic Medicine.

Objectives and Functions

1. To provide independent and i mpartial forensic med
Mal aysi an | egal system.

2. To provide efficient mortanaereydsservices those fulfi

3. To conduct professional, efficient and effective e

4. To provide consultation services in the management

5. To build on knowledge and skills through Continuou

6. To conduct research in the field of forensic medi
agencies for that purpose.

7. To provide specialized services to manage Mass Fa
bi ol ogical, radiati on, nucl ear and explosives) an
COoVI D) .

Nati onal I nstitute of Forensic Medi ci ne (I PEN) , t hr

andforensic research, is determined to contribute and c
in the pursuit of justice and humanity.

ForensjicAsbae 13 | |
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Overseas deployment with multinational DVI team

ri sk autopsy conduXtRdadsti nMd rhtee |

PMCT facility in National Institute of Forensic Medicine.

ForensjicAsbae 14 |
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Organi zational , Met hodol ogi c
Expert Aocft itvhe iRespubl i can Sc

Center of Forensic Medi cal E
HealRéapubl i c of Uzbekistan
Mr | skandarov Alisher | skandarovi ch, Mr | ndiaminov Sayi't
Republican Scientific and Practical Center of Forensic N
Republic of Uzbekistan
*Emai l hoi 8@y andex. ru

The State Forensic Expert Service of the Republic of
network in the country's healthcare system, whose actiwv
related to the protection of public health and the pre
guality and effectiveness of treat ment of injuries and
Practical Center .is shown in Figure 1

ding of the Republican Scientif

The RSPCFME of the Ministry of Health of the Republic

the Center; deputy directors of the Center for scientif
of t he -Ceaitendepgarct mentntific | aboratory research, i nf
depart ment ; organizational and met hodol ogi cal , comp|
Xray department, forensic biological, forensic chemical
Republic of Karakal pakstan, the city of Tashkentdiandi €
points of forensic medical examination have been establi
The main purpose of the Center is the organization ar
of the Republic of Uzbekistan. Based on this, the Cent
guidance to the institutions of forensic medical examine
1. Organizational and met hodol ogi cal activities
Annual and prospective roadmaps are being developed
examinati on, with schedules of visits to regional branc
shown i n orngeanoifz atthieonoal and menhédgluogi 2al activities
Figure 2:
Organi zational and met hodol ogi cal act.

ForensjicAssae 1% | |
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2. Research activities

RSPCFME is a scientific and practical i nstitution, w
the scientific direction of the Center, the results of
i mproving the quality and effectiveness of forensic m
practice

Over the past 5 year s, 6 dissertations have been def
held, 12 scientific developments have been compiled, 12
16 medical technologies have been put into practice, mo
and national publications

Scientific developments of forensic doctors of Uzbek
scientists and specialists from foreign countries and
year after year. Figure 3 shows the participation in an

Figure 3: Participation in an international C
Thematic | mprovement cycles of 36 and 72 hours (1.2
RSPCFME of the Ministry of Health of the Republic of Uz|
of forensic medical examination of |l iving persons, corop
training course was being conducted.

-~ -
\\

Fi gumenducting an advanced training course.

ForensijicAsbae 16 |
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3. Expert activity

One of the main tasks of the RSPCFME of the Ministry
the needs of forensic investigative bodies for the prod:
The structure of the Center does not include morphol
Center conducts repeated commi ssions. Comprehensi ve, fc
forensic examinations. The main part of t heex aenxiannaitniaotni oor
most complex cases, which were primarily carried out in
4. Activities related to working with regional branches
Th&SPCF ME the Ministry of Heal th of the Republic of
coordinates the work of branches in the Republic of Kar
country, and provides them with practical and methodol o
wi t h branches are approved annual ly by the Mi nistry o
specialists of the Center travel to the branches on a m
The main conditions for i mproving the quality and ef
mat eri al and technical base of institutions that meet t
the country's forensic medical service, quality issues .
The reliability of the obtained research result is a
sic expert activity. I n turn, a reliable, i e

of fore
c

n
researtr h process.

the devel opment of forensic medi ca

The prospects for
ture and create genetic molecul ar (DNA]

i mprove its struc

I n addition, there Iis a question of amending the | e
cremation of the bodies of deceased unknown persons ofr
order to facilitate its further transportation.

The priori:ties are also

a) i mprovement of t he regul atory framewor k for for

nogovernmental medical institutions;

b) devel opment and i mpl ementation of new and modern n

c) further development of the materi al and technical

standard buildings in Andijan, Zhi zzakh, Navoi, S a

d) professional training of specialists.

I n general, our further prospects for the activities
materi al and technical base of expert institutions, t he
introductioheoh apedw-bbavsgetde nrceesear ch met hods, training and
a significant increase in salaries of employees of the

Thus, in the Republic of Uzbekistan, judicial reform
socpoml i tical and economic transformati ons.

The strengthening of all parts of the judicial, medi
for the successful i mpl ementation of judicial reform

The expansion of the ramreged aofasesmplnext hendc oluirgh di ct
i nformation technologies in the production of forensic |

ForensicAsbsae 174 |
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Theoretical and Practical V
Termi nol ogi cal Apparatus of

Dr Sul d Z4gddavisa*l mo’n Bayandor j

Mongolian University ofUnhversak yAbfalOr&hoRMondlohigati a
*Email: zagddavaa.suld@gmail.com

Abstract By t he end of t he 20t h

scientists had developed a co

This article examines t heciusmge, ofgr awinckiempg sa afnalvor abl
terminologies in the judiciteol ewalmMmieatinom pannceddepenadér
Mongolia, evaluating how t hegnsirccerdefihedjanddcappl ieexda,mi 1
in |light of theoretical scitehnitsi ftihce oprryi ncn g | met aodolt gy f :
devel opment trends. The arsysltemsupPgeptsethht s, nt hHeree
context of theoretical and spuastatalt hd ramewoekiscali tl e\
identi fies i ssues t hat havtehearliisregnuiist i ¢ hias pactea tamalt
proposes grounded met hods fwmase esfoltvhing ftihelmd.

Keywords: Forensic e x aan)i nTahte ocorneg;t i cfaolr eFnrsaintce wo r k
activity; examiner's conclusi on; scientific |l anguage,;
professional |l anguage; concepWeahawaeadprteewino wnsoll yo gmecratli o n
apparatus requirements for defining

concepts and terminologi es, i

As technology and science TIdVB@Cﬂg peweworfilscally bas
phrases, concepts, and termﬂnoumgﬂ@,smi@ry@ being
introduced across al | areas y§?%lm§1¥ic'”tergrganc#t'laot|on;
Concurrently, some of t hem be% MEn 29 S|°ueotue5'
out of use. For instance, t erm Cc rrgentl : Fe_d i n
Mongolian forensic r”cprriamtitniacleisstﬂi;u'\Eahme.sexpl'C't y
regi sorsaftaduwlnd be updat ed tol ConGiephegjand clear;
regi st rfaitn ger,gri ntotex anfiinmgearomf i Stt abl e;
anal ysis,Moremsli c 0 medi c'ijruedi ci al
medicine, " among ot her neceAmairyappreopiinall @ ggr imprec
updates in the sector. can |l ead to misunderstandings

decisions, whi ch i s especi al

Forensic science i s omeoc®ss thfe de\eeld@plng an €
experiencing this phenomenAhdi tTwe alclow.c e ptthse mann in
terminologies of examinati cmngldeéeshon Oﬁly‘olrlmtuéglt Id fcam
articulating precise scientdKiilcl 9 ngyrud rlyn dwlte cage lad wel cdfo
l'inked wi t h sever al di sciplines such as |l aw, dee
science, medicine, technology,Thehymd<isti crhemndt sy gnathd ceé
economics. This is because atntde cpornocceepstss oG f cenambﬂahg n
examinations and devel opi mM@Veexpean apoprnokrcedednd rom val
involves complex and responsdalearwsorikn tthhaae fdieadath.dsFar i n
broad spectrum of knowl edg/é nhenogn wadi oNsT.fi Madakhovsk
making the clarity of C 0 necXeppétrst ' & n bt antgeurangien oalso gai essy st em
crucial. annotations (terminologies) S

science, [ 4] " wher eas R. S

The devel opment and refliaemeage odf comicmipnal i stics s
and terminologies help to Wwehgueesatheo fprcoognrceespst samand t e
orderly functioning of a sfcorenpni éfiessfijoenad,s d9n wokel f ael
evolve the professional | angnudhdgehothlad netfeumdati ormeelr etf o
the discipline Through pr cfosdideneeld |mntghuadg e, tvearrmsou o f
stakehol ders l i ke experts,scipemntfiefsis¢ omaa¢gracychamhndr as a
educator s, and students enagnadgete|rrmlﬁ@hm@IneEaSUbhable fo
share knowledge and inform&tAonYumatoevuhade Ot Aoudlrssero
clearly, tackle issues, an@f cbandeosi anekgamesatifanfab]| ifr
their fundament al rol es. should be based on scientific

success while being devoid of
precise | anguage [3]."

ForensjicAsbae L& |
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I n t he United States, ef f9ome stcohokatabhiask @mropose
stematic and organi zed f r"ainmmeweosrtki gwaittihvien stchiiesn cfei"e ltdo orfe
owl edge ar e recogni zed.i ntFeorrdi sexiaprpilrear y asmcope mor e
ternational research confegehcedmowctg@ami zkar giann s208 & an
esented "I mproving t he i cnovressitd egraitnigr e lpirnogcueissst:i ct hemuart
y forward, " highlightingexladmi patbipos'edmiachtti onnost fal |y
hance t he reliability dbdci eixypwertaspeocsusiaheyent
andardised terminology, ander snparmdien go uotfc o"meusdiicmal " a
dicial practice. This r ectoanne ntdeart m owns esd aitrestthé .193F0x,at
standard terminology to [usle. in expert concl usions
d judicial practice, to develop tools that i mprove th
l'iability of expert conclusiiemgs, idmfcdroma tBi.o nT seoxlcrmhoann ghe:
d the results of examinattilmesfipld] .as. "investigative

foll owing explanati on regard

I n Mongol i a, for exampxami ndtigan. " ddetootes that t
urtsger el J. defines "thed sysdxpn abhi ngoncephas, ter
finitions, and symbol s (elxaptrfi ensr seencs R wis ks awng ) dz M e a way
nguage of criminalisti-csdef[il0gs" tared pprpbdéesessor ntBeant i o
dene B. describes it aseXamisnyastieom @frocesnsehmtas, been
finitions, and identifimrsintedapretani orsfeegavdlng
mmuni cate the content of Axccioemdden.g [t2] "RuFwritame rl monrgeu,i st
gal doctor Lkhagvasur en B.andebsec rfiobrense d' tbhye cloannngeucatgien g

examination as a systenclafri pyeci Feo,r MzrgauPweg atl¢ hi j
finitions, terms, and idemiVlsj dz'rmasdndetteess's & it s dz®Et h t
cusatory process and t heH jenlyji dzodamigtip@'z Yald 2 f s € wziyg M< d 2
amination. [6]" becomezdlz Yaogtss dzad i MEd2 Hpweypemf.

directly transl ating t hese

Despite the differences Maongalhiodrmr T wiheowpsaingt sa vEer

evident t hat there is aconoureyesnsug 1@8h talkkd i needmitgdt
andardi ze and organi ze ditshcei pld cmaeptrs skand
rminol ogi es of forensic examination i nto a uni fied
stem. Therefore, t o devel dpoltmoen Brofeasthenalst ates
nguage of examiners, t o oryessteeamacthi clhd d yd oo gamiozve taondn ar
ape concepts and termi nowiotghiers , t haen df ited di naegrafpe es s e
em into a wunified systenmgreitcommeengdsadntei.al Howeivresrt, ahm
remost, to establish the sduepfeirnfiitciioanls afppt basé ctom c esputc
d terminol ogi es i n t he sfuiggledt iancocorbdang anyy atthe mpt s
orementioned requirement os.neTéi swnunudieew cwirtelsoutthet hor ot
eoretical i mportance ofdettrhanentahc ¢p2$ . and
rminologies of forensic examination

To acknowledge any field

Practical Framewor k independent science, it i's ciI

have i ts theory (both gen

To concretely determi ne nmehteh oplrod mtgiygcal andl evaaltei-ques

forensic examination conestpalsl iasnlded e mmidn oil rotge gersgt e d .’ s
uci al first to identify ®&Gpondndatdieorsd asmldo ulhd tchhealn aenmeg ea
d obstacles encountered ifn ntahéiyr dapplrmcatdonandhehbhes
all enges include mi susi nfgorfeonrseincs i @ x &aminrcatpitesn. andowe v e
rminol ogi es, empl oying oubdadeds teff md hithatfi dladde of k
'l en out of us e, usi ng iompmrceictiiscenst,er mhnokogtites, gamaer
nflicts bet ween t he priexaimp lneag i oonf i $ ebmi mgl odgeyv el op
signation and applicationmgtiiddol ogy, and certain ty

techniqgues and technologi es

An analysis of how Mongetage cumifentdev ed eof pi meenst . Oon
d utilizes forensic e X anvintparteihcem s icwenlcye poisgaanded anc¢
rminol ogies in practice rceameadfsf itciaal Ihyi gber aedkwnmomar! ieadmn
stitutions, research uni 8sj emcned, sneelcelsesrigd atwi hgi maddrhes
gal field have variousl!l y nnoameendc | aantdu reen g algheedr ewfiotrhe ,t hany
el d, reflecting its intemamesci péi haeydnatuheut Thaen stie
orensic examination"” has ebemantod fiixidcddrme da diooptt esd ginm f
e 2023 | egi sl ation, indicating a departure from
eviously inconsistent naming conventions towards a
re uniform and scientifically grounded terminology
at is concise, c¢clear, and precisely defined by word [1

ForensjicAsbae 1% | |
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However, since the general Theéreefror eof blye diileilgent| vy
s already been devel oped paneds sa cncge pitsesduesi tamwduéxdpber i nc
propriate for schol ar s, riets'esarpgdesishl endoproacurbiehgr s
thin the field to seriouslgnicbincanee asdueg aceli atéd rt
e professional |l anguage and texarminmdrogi eandustlei n t he
ncepts and terminol ogi es t hat constitute it For
stance, as one of the foReademmwsemmdattihenst heory of this
el d of knowl edge, T. V. Tolstikhina suggest s, just ik
y scientific theory, the g&€masaldetihegr y hef abovension
aminati on shoul d be me a na dndgrfeusls, tchoensper eh@empli dx ej ssues
d precisely defined wi thlandcipemntcitfiical c an amemtss omsnd and
rminol ogi es. Based on thianaliytsiiss. a ®Bwiseald bhatt ktiosnmosni
rms and terminologies ofegptraklti £@ilng mp orWrminfciee df rhant ab
her fields should be devahdpelderimm nal wgy "t huantdeal i ghe
th the unique operationsFofendiic Exkamdpnatinemr iomg tthea!
ey ar e integrated apprApfantel yThi st a atfadraesnesiwoul d
amination activities [9].into a wunified system and il
researcher s, and linguists sy
Standardi zing and organiazmidng itnlgemi sohcepts and
rminol ogies of examinations, integrating them into a
i fied system, and then appllywi ngumrmamy ,coasi sttleent Isycope
e critically important. Kdadwlteogoal exparfiods ameé DPhactpi
plication of any scienti fdicssteemimiantoiloongy acicte’l ®ras easnt iia
refully examine and est abslciisemta fdlce alra nagnuda gceo nsfi sf enen
undation for the ter ms dndhdameneat scommoeatideamaigt er n
eir origins This is pardlieardlay | yef ehedanatndwhamp |siocende
ncepts and terminol ogi es paraec tdicrad dtyl.y Abnoreafofwedt ifwreo mway
reign |l anguages I n suoMoulclasks, t oi trebiecemes nt egr at
perative to adapt these ¢emmespted faearcd i vet mi wo lt dig ine st,h ei
ngol i an l i ngui stic framewbf kedt sysdresnur e their
propriate and precise use
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Met hamphet amine Menace I n Sr
Trends and Legislative Respo

Mr Udechchiyawattage Sarath Premathil aka?*, Mrs Kodithuwa
Government Analyst Department, Sroi Lanka
*Emauiwls:ar at h512@ymail . com

I ntroducti on synthesi zed from ephedrine
phar macol ogi st, Nagayoshi Nag
Met hamphetamine (MA) ibkurani p@wepbrOfiynt agoncgcurred in 1€
addictive <central ABEMbES Akjisrtae nPgatiamwagntsucce
significant chall ende aglicodaitiay I[iizjed frog mse[i7]L anlk
region country, th@ed'scs'urbesof cOMNi@i AdAPct MBn Pe
ficking has escal atceodtiad ntimed | MAt tthiafe Wasar i deh
utilizesDamger ofurso mMbaMat8i oannad Amer|can forces du
Board of Sri Lankianctreeas@eda!l efr §nesson anfe decr
ce, trends and cons$dPPReRESs tdfe Map Pebiliktee DhRfer s ol
try. introduced as a treatment for
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MA i s classified as an
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after canndbi s e dde[n4t]s, SsuUch aak e
| obceattwieoenn, tshiet Wlgdedent i ne ug laboratory |
rifhegbel wahch &Mhe& Sddsild@ykdadns thoarviye sei zure
rowioppy areas. Du¥est@ad tMAatand 579 kg of F
situation, SryndegmriCPr BetBbBmeseavetrddwysiotf th
n ring country. The emergence
othhge MPdd Mad y2 ocoart ewdhoerni €as O f
tiéoa-mkeﬁ-t: Coy ommBb! | AEEr ddtiToamtalie
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V\ﬂlndaebs'psreaadndus'\é ,e.over the ye
om 2018 to 2022. The drug
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ufacturing and Avail abil
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0
I n contrast t o t he |r9
cesses of substances Ii{{h
ufacturing process of MA
ndestine | aboratori es. It .
tributes to its widesp E%\H earvaitloa
wn as met h, cr % n
Lanka, has hi et

-0 3 S5O0

2018 2019 2020 2021 2022

Methamphetamine/(kg) 71 354 818.8 377.3 283.9

Heroin /(kg) 7391 1741.9 1630.2 1630.1 16771

Cannabis/(kg) 4878.4 7071.1 16195.4 15628.2 17607.4

Tabl:8ellzed Quantities of Met hamphet ami ne, Her oi n, and Cannat
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Figure 1: Photographs of the seized bulk quantities of
Government Megplaydgtment in Sri Lanka.
The main categories of seized drugs abuse in Sri Lani
and MA, spanning the years from 2018 to 2022[ 14]
2018 2019 2020 2021 2022
Heroin 40998 40970 51603 54412 69688
Cannabis 54686 45923 41080 44239 53579
Methamphetamine | 257 2073 2387 13720 22631
Table 2: Number of drugs related arrests from year
Compared to 2021, there is awnwethdendvablresdtpwamd 2t0r2end
agencies detaining 22,631 individuals involved with MA.
significant surge in A usage. T he pVeRAr, c ehnetraogi ens, oaf@ 6i2n2carnen
compared to the year 2021 were 64. 95 %, 28. 07 %, and 21.
surpasses the percentages of heroin and cannabis abuse i

Government&ADappst ment and Testing Methods

The Gover nmeéntDeApnaarltymsetn t is the official gover nment
analyzing illicit drugs received by the country as manda
Police Narcotic Bureau, Police and Excise Department su
anal yTshies.| aboratory employs both presumpt|ve and confir
Presumptive test can provide an i ndication of the presen
qui ckly To identify MA in the mpl es, the | abor@ttoe gt u
and Thin Layer Chromatography (TLC) The | aboratory emp
I nfrared Spectroscopy (FTI R) , Gas Chr omat ogRlap)h,y Rnainiah
Spectroscopy, and Gas Chromat ogrAlplhyMMasei Sypreecd rwimeh ray o
or moulkmitted to the | aboratory are quantitated using Ga

ForensjicAssae 22 |
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Accreditation o f Cri me Sci
| SO17020: 2012 Standard 1 n Ho
Ms Dwemr Luk?™*, Mr-m@aer Eheengm&mMg GCGtae ngki tMrS zVeéa;h uMrg Man
Mr Jose-whi SWeng-keDmgChi ,
Government Laboratory, ®oRgpKohgc( 8ARYChi Raopl e
*Email: dyluk@govtlab. gov. hk
Abstract
Apart from prroevliiadtiendg |carbi om
Crime scene investigati ones(tG@Silg) siesr varc eismp drStDaGrhto hia d |
link in the criminal justiccoempgs yehteemmi ae C€$| sseervweisceas na
bridge between establishinglot e htoapp & hi &G diei loadlioa @qrt e@amoyg n |
i nci dent and possibly i deinntidryn antgi onlaé | yacad umt aldbdllbes s at
persons, providing |ight i mcileat dhotkth s e MG I8 ht aedr nbaet & M npa
Organi zati on for Standardl 38t1 g€ 1(7TG6D0: 281 @ aberedit a
I nternational El ectrot echnNocvaelmbeGomand 2&.i on Th(ilsECgccredi
coll aborated to develop thhedelr SQ/hleECHo b g0 X®:nYyO 1I2ns pect i
standard to govern the quéaSlcihnteyneof(l HEKSEAS) ao pberraantcehd dfy t F
i nspection activity. Theprepprat o oml, s ai malpudaenalkt hWei s
i mpartiality and competendet wdent Hdhe creaquei reecneme s i n t
i nvestigators i nvol ved, c@amtde mpSoQ/arByC A &O0@ONdROME2 odt and
scene observations and dat d nobdadadadintidogn,t hei ccer ekcSDQILs ei s
of resources during scenanderoctelses i HE| ASf oroetnhselré ]q uarl d
evidence collection and hamadlksiongepr doedmeass badmahkhe r e
confidentiality and integriatwewfclaapt esrc edneed i icraft erdma toi oOnS
obtained from other parti esthet cSOP Tohe FpSrDeGla rt aot oprryo vw adrek ,g
t he accreditation processprsocdachwrodsved orandSI| t huender t h
i mpl ement ation of new qual isttya nndeaarsdy r easn & od & fhien ietxii srfd ngo
gual ity management system iimdeoprednedre ntce, aahideceons ddeme n @
| SO/ I E 17020: 2012 accredi twatsi caronduct elde b yFoarne nassisce s s or
Science Di vi si on of t he G2t nmeREDGLa bwarsatfoauwndi-aiot e e
Hong Kong are discussed in itnhiitsi aplapaessessment for | SO/ I I
2021. To avoid potenti al c
Keywar d O/ | EC 17020; cd e gner alslcend or an overseas t
i nvestigatison,e @®In,jtoning, conductalthfei nals sasggss ment ; howe
check; i ndependent check; recsdme c oif o ncsr ienmef o 6lE% dpcadrudr e mmigce
SOCO was postponed unt i | June 20
accreditation to | SO/IEC 1702
I ntroducti on crime investigation under 't he
HKAS in August 2023.
| SO/I1 EC 17025:2017 is an international standard
t hat set s out t he gener aReqrue g weinteemme -tra md war kt he
competence, i mpartiality, and consistent operation of
| aboratories [ 1] wher eas t heThleSO/rlaEne wd7®20f2ah2 requi
standard specifies requiremémrt sopfearati msapeocft i voar ibooudsi etsy p
t o demonstrate their t eicnhsnpi eccatli onc oimmpet @apcel, SO/ | EC 1°
independence, and ability tsoi npirloawri deé or etthathbl eofi nspectli $C
services -G129 .pr ovLiAddCes gui dahtablfédArl)Y bhesei cequirements
science units involved in ebxoadmiensatadfont yvamel AesBj ngri €, t ae
forensic science process blyypper oki dbiordg eappdriecat ndeporide
| SO/ 1 EC 17025 and | SO/I EC 1he»0ved8].in The Fosersitéd on, !
Science Di vi si on of t he oy emawme nda diLalheranodr yevel of
(FSDGL) i n Hong Kong gaandd pet he bo&YW/ kEGce cri me sc
17025: 2005 accreditation fiomdetpeesntdienngt aanndd carl e bmati oinnf
| aboratories i n Mar ch 201 depademdrith®e HoegquiKroenmgent s C (
Laboratory Accreditation SalsepmetcHOKL AS) & pnregpweircdididomn sb,o di
by the Hong Kong Accreditaiti ®«nofgani sat i IKASYructuwre a
June 2020, FSDGL mad e a tprearnssointnieoln ¢ @ mpleX G/nlcEeC facil.i
17025: 2017 standard. A Seaodacds, Openapeapgi on proce
Procedures (SOP) documenti mgstthanceqpi aetmenes. set
out in the | SO/IEC 17025 standards had been adopted
by FSDGL ever since the accreditation in 2011.
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Cl ause |Nmescription
1 Scope
2 Nor mative references
3 Terms and definit]ion
4 Gener al requirements
5 Structur al requirlements
6 Resources requirements
7 Process requirements
8 Management system requirements

Tabl e 1: Requirement Framework of | SO/KRC 17025: 2017 an

Structur al Requi rement s Resources Requirements
Regarding structural requi Ueamemt sr,e stohuer cleSSO/ t EGui r e me
17020: 2012 standard defined70R®t 2012 sbhapedaridomelboded t
shall have document ati on sWwhi th endpelsocyr icdbesuf f hei ent nur
activities for whi ch it r equciornepde t eanmpetietn cisensal |i nlce uo
structured and managed i n pruafhesasiwanyalt o udagfeanewnd rsd t o r
i mpartiality, the responsi lminldi tvelsumead orfepiotr $ i nign ssptercud to
of the organisation shall per defmaede aod Obeu®@MOCODedurir
and t hat one or more peraors nsohmailtlor @ dt-s itaher otwuvgiédt n eosns i r
technical manager who shallpebsonheehnifcaarillyi aco mpietthent he
and experienced in the operpatoicerduc fsstthee Mmrsiptecrtiimgn & ad
has over all responsibilitcgarrnioedeoasurat thastt ©he ever
inspection activities are daorrrieedcoud-sipg e pdrelnyiotfox]i.ng fi
comments in different aspect s
FSDGL foll awsracawewor ki nr eevhieewshPg. The areas to be m
system in which scene reports prepared by the scene
of crime officers (SOCO) at e Gernvd reanve dp ribsyp aan att easreiscsarie n t
revi ewer , foll owed by an admionfi sadedu astee raenvdi ecweelri,b rvaht ce d
also plays the role of t he. tRrcdmea scsa | @ frreaveangteirv.e maAaag ur e
observations or resul ts t hatcr(ois)s baméeam nat goinf i ¢dotr o
i mpact on t he concl usi on roebsscelrevda t iaomnd  ptrhoeper and su
interpretation and opinion pdowviurtedt at(iion; @eawompetr rbet h
repeated or checked in the abcsoelnlceectafont mende plaiclki hgpr an
sampl e; and/ or (iii) could3bePresenpattenpadkiilbsenyt!| mbi
classified as critical findingsenveynolsdivawbinons ft a «lhie
critical findings is the only quality control measur e,
shall be performed withoutFe&eadwd eldg ®-Fa fttehtehneoona rtiogii magl f |
resul t. Since an incident pcenedmdytoot hiee SDICIOe atna L
reisited and its original SOC®Ht @ smdyubd tos be ruysndaacotiisofn
altered through ti me, any ochsesédr aat ifaimrd hmadd rati nsaogneée n i
are classified as crltlcalffeqdéngsmoniTthmricrrg’tvi/a:LaIIdfbienc
of a case are checked independently based on the
scene observations made by thApear d h efeskoitme gomo i fi-ht couesien g mo cikr
namel vy t he technical rescewer assagaimest itshearranged
observations mad e by the a%8@eB,s itmhe wisiceme t peocessing
checking officer has no pr$O@CO.knowhedmechkhfscemes ef onckuc
the SOCO and the checking okethods wodlked phecessdptehef t 1}
scene in parallel but i ndepeadedittl gt i oDulF 3 D@L tiesc hsnei eckail n
revi ew, the technical reviewer wil |l compare the scene
observations and conclusiorns MRadeveyytbé S@COnand®NA; an
critical findings checking?2.oflLfoiccaetri.on &hd dri sagvereynemnft bi
found, t he SOCO shall recogs$iader f rtalgene nstcse;nepai nt / pl a
observations and concl usions.sshoelpfri mtex;e sasmd yt, ootl henar ks
technical manager would be consulted to deter mine
the subsequent course of action. Further training on
specific aspects with unsatisfactory outcome would be
required to be taken by the SOCO.
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Management
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Onsite assessment iinvodtiveadexwal macls asi¢enease; burglar
real traffic accident case. The two mock scenes were p
handled the real case. The two mock scenes were set up
Police Force. This facility was chosen owing to the a\yv
Hong Kong such as residenti al f lnaat dse, froers tcaruirments c eamed ibmay
purposes. The mock sexual assault scene was set wup in
and wounding scene was set up in-7)he Tesima&rtitdle fmoaxtk <
more realistic, police officers were invited t e 4jhoairng eo n
exhibit officer and investigative officer, who are wusual
the two cases and the 1ist of e vd mpernacwe da nbdy tthhed ra d sesagdr
provided to the police officers prior to the day of ass
respective SOCO on the day of the assessment. The vel
examined by the SOCO at a Police Vehicle Detention and E

Fi gure 4: SOCO processing the mo

Figure 5: SOCO processing

Figure 6: SOCO processing the mock |
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nvestigation of the Persist

Mrs Liyana Arachchige Wijayanthi Kumar i Dahanayake*, Mr s
Government® Megplaystment , Sri Lanka
*Emai l wijayanthiruh@yahoo. com
Ab s tctr a gl oves et c. Therefore, there
l ong diesel can persist on p.
Arson often involves t hedeutseectaofoni gof t adblees elli quo st i tu
such as gasol,iama, dkersedenewhothesaafter a feawmfodayati on
accelerateln heuch ra. case,t htthdroeg ensi cainvestigators to
possibility t o spi |l t he i B grietl @l lud foguijdidi minagdlo stthe
of fender's clothing. such as DNA or fingerprints
suspect is often destroyed at
The current wor k ai ms fi[o2e] i nvestigate t he
persistence of di esel on different types of fabrics by
comparing the volatile residuBElse remao managg rad pghdiicf agert efnitli
ti mes Di esel i s used as Remsi doeel(elrlaR) f er daerpseonnd e nt
because of its avallablIitperi;hekpenei\teirmeess,suabnsdtreaatsey1
ignitability, and cotton aoadnagiotliyerst eandavhrimegphitathe f e mé& o r
of the commonly used fabriwesatWwemre nget emeed as t he
substrate in this work.
There are a few experi ment
These fabric sampl es weruen dsepritkaekde nwiftdir Ot Bemlpeafsi st en
di esel separately and |l efttypes ev&pwrudbtsda rat e dmbfereats
durations from O hour to woed,weekl]s, Adi3eecle t hhtey whe g
samples were placed in metmat erainasl, s ,a nadn dt hceo mpmoxnd iyve vai l
headspace wi t h activated csbaneoaMosstt rafp tdiet r&cteiaocm h w
met hod was foll owed. The detection and identification
of diesel constituents on eacSi nfcaebr itchewer earce ndluicietde d
via gas chr-ommasogpaphy-MBigt perec6GE€tency of ignitable 11 gl
Al kanes with higher carbonfmabmber smaitnerdiads ed s icram paSSIV
be detected on both cottonwandt peltyesated Ttahbricoalupttop
one we ek after i mpregnati det erFmirnéhernrmer eperrsd ssuletnsc e of
showed that the persistencei fcfagpraecntt ytgpesi eosfel f amuild m
be higher on polyester f abrciod ttomgdgn ovei ngt tpoans sfiavber i de ad s
activated charcoal strip. T he
These results can be hdélapfrulcstat tdief ffeareenntsitci me i nt
analyst for the detection pésdivseheadpdde uent saotmni drhe
clothing of the person carrsytirngp awntd amsad@.sed using GC
I ntroduction and research pfaakelreml s and Met hods
Arson can baédt hdee fdenleidb earsaClee mhiuc ali s gand Materi al s
of property for mal i cious or fraudul ent purposes and
often involves the use of i grHiPtLaLb | e | (iRdgugfibos m@inikc e, w h i Lci
are flammabl e materials us€tdromaspgeaphwndgiradeeaset one
the rate and i mot e[flkle.t ¥ o mMmolbdubyonriantgor i es Pvit,,Acltti ¢ atved h c 8¢
used I Ls in Sri Lanka are petips, (RePosemnd, 2anadm)di elsted i |
due t o t hieliirngaxwpe nsaibveness FORENSA £e ioMMetUBIA cans (mediu
transport Considering dieperchasedsfused Masr bhdorvideuns it r i
many vehicles and therefor  DROIDOMg iadIla (GByd i eentt oT eucshen o |
this as an accelerant by cammednipedplis. sFuwdtyher , with
its sl ow raftierefcadmnurmimm,for aTwengemmbhnmd abr i c -sthypdas; u
without anyone THescaowerhi nagdfairtike bwiulel dyed -slh0iOr% cnoattteorni a
cause mu ¢ h mor e damage t obltuheel oprr eper tpiod sy eshiarnt s ( 4M3gt e
faster accelerants. When (dsiyenstenet i s babdi cgs wen e purc
accel erant by perpetrator smartkheetr,e Giad | @a. pl stsa dti | § & mp | oef
spilling the wused diesel ofnr otnh etihre oCIEQPtERTICOg ,f idhoeg, saati
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Met hod

A 0.1% diesel s aAntpelteo ndei |wiatse dp rweiptahr €ld) ainmeM S ntGo8 cdteetde r(ndi.r
classification of the | LsMSb acsoendd iotni oASST My rle6 1s8h.o winh ei nGCr a b |

Camer Gas Helium (99.99%)

Injector Temperature 250°C

Flow rate 1.5 ml/min

Ciima HP-5MS length 30m, 025 mm of internal
diameter and 0.25um of film thickness.

Injection volume and mode 1.0 yl, splst less

Oven maximum temperature 300°C

Initial 40 °C, hold 2.0 mun

1% ramp 3 °C/mia to 90 °C, hold for 0.0 mmn
Oven temperature program 2% ramp 14 *C/min to 90 °C, hold for 10.0
min

Electron impact ionization (EI) 70 eV
Ionization method P

Sian mota Sim/scan
230°C
Source temperature
150°C
Quadsupole temperature
30-350
Scanning mass range
Table 1: GCMS conditions of temperature progra
Test fabric samples were prepared by pipetting 0.5mL
placed in the opeandint iaonn eidn deonowri racinfrment (approxi mately 2
intervals (0 hour (hr), 2 hrs, 4 hr s, 8 hr s, 16 hr s, 24
met al can with fabric samples (Figure °@)forThegnhobhey fve
headspace extraction method based on the ASTM E1412 sta
30 acetone and WMPal ydDad aby nGE@r pretati on was conducted
l on Chromatogram (Tl C) Gaussian shape recognition and E
according to the ASTM E1618 [7]. The selected target cor

Figure 1: Preparation of test samples by spiking dif

Results and Discussi on

The diesel wa s identified by comparingophe Ertahct
Chromat gpami dered ions (arieggubb&t t26m) , 7and 86 @ mpe o u(eldasbtl eer e
of diesel with the |iterature [ 1].

The classification of i ghtiinadbilceatleisqutihdast itgh@A X BNMISEH6 1i
range and this study obtained.-&loWwi taH kpnest dinnett(hrza me@,hl
pent adecane) and pkeyramet 2] 6heRQatiécane) .
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Tabl e

2: Total Il on Chromatogram (top) and Extracted

of control sampl es indicated there is no
both fabric types, metal can and car bon
Target compjouRdtention Tijme/ min

Nonane 4. 31

Decane 6. 68

Undecane 9. 37

Dodecane 12.13

Tridecane 14.05

Tetradecane 15. 35

Pent adecane 16. 4

Hexadecane 17.31

Heptadecane 18. 15

Octadecane 18. 92

Nonadecane 19.65

Ei cosane 20.15

2: Diesel target compounds and retention ti me
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Among t he components eluting during t he runti me of
component s; g)No nkaencegyn(eC UnCd e ¢ja,neDd dCe ¢la,neT r(iCd g)c,anket(rCadle,cane
Pentadecgdane HeRadedc,anHdeftCadgecamet @a@ec,ankonad e .an &inao& ane
(€ were selected for checking the presence or absence o

According to the United Nations Office on DBirougiss enaf
is widely accepted. Using that as the basis for detecti
TIC andiBgu€es 3 and Figure 4 show the persistence of d
fabric at different times respectively.

% Area of each constituent in diesel on cotton fabric at different times
30
25
20
3 M Ohr
§ 15 W 2hrs
X M 4hrs
10 8hr
W 16hrs
W 24hrs
5 I ' B 7days
o i d
& & & & & & & & &
éoo'b Qé;b (\&@ o&@ \bé:b bé;b bé:b bé:b 8’0 &L'a &(;b \t,d;b
) N A8 &L L & Q\’b ? & <
<% P> B e oy &
selected compounds
Figure 3: Diesel constituents retained on cotton
% Area of each constituent in diesel retained on the polyester fabric at different times
35
30
25
s 20 W Ohrs
:3 B 2hrs
% 15 W 4hrs
B 8hrs
10 W 16hrs
24hrs
5 I ' W 7 days
& & oe & & (4 e
o oo'&‘ Qé‘ (\&@ 00&@(‘ ‘\&L'b ’D&@Q ’b&@“ 5 'o & ’b&(‘ ’o&(ﬁ? Q\@é\
) Al 4 e,"é Q@Q\ ng Q@Q & ‘;00
Selected Compounds
Figure 4: Diesel constituents retddined on polyeste

ForensjicAssae 32 |



According to Figure 3, al | sel ected target component
hour s The first three selected hydrocarbons in diesel (
hours of i mpregnation on cotton fabric. Whlle the highe:s
was pentadecane, for other remaining hours ampl es, hept
figure 3, the | ow molecular weight components had been
shifted to the right hand side (high molecul ar end).

Figure 4 showsaraglelbesgehedét ddesel present on splohley epsetaekrs
f oirr§t t wo s eunedcst e(dn ocnoampeo haamdd bdeeecna neev)apor at ed on t he, pol
and afteunde hlwande shacleenv apor ated. The most abundant spv@aask or
pent adecane and hexadecane was the most abundant pienagk a
sampl es, heptadecane twaakt h&@hmosemabohnhdgncomponents of d
di fferent times decreased with the evaporation time and
the ti me.

The | ow mol ecul ar weight components in the diesel e
on the fabric and the chromatograms shift heocobomeébivghat
mol ecul ar wei ght components decr ecaosnecde ndarfad h mtphy mwl b ulta
components increased graduall y. Thtearnde tae dv e d onm pda uerisded ®fn
fabric wrethowrhinjemr e 5.

Tridecane )
Eicosane
15.00
8.00
© 10.00 s 6.00
& 5 4.00
= ® 2.00
0.00 0.0
0 S50 100 150 200 0 50 100 150 200
Time/hrs Time/ hrs
Dodecane
Nonadecane
8
15.00
o B
© 10.00
® 5 ¥ 5.00
0 ] 0.00
0 50 100 150 200 0 50 100 150 200
Time/ hrs Time/ hrs
Figure 5: Variation of abundancy of diesel <co

However, according to the Figure 5, the graphs for ve
did not change gradually as expected. At 16 hour s, each
compared with the other sampl st hanttet hiheotgpecalf erRpen
t he variipantviigomsn mentsal condition

By considering the results of diesel, the residues o
after one week of weathering in an indoor environment.
Concl usi on

The diesel residues were detected on both fabrics ¢
mol ecul ar weight components evaporated wiwtehredti anene dhi agrh
fabric Fampbéesdy also indicated that diesel may have hi
cotton fabric. However, no repeatability studies were ¢
study The obt aimeldp frwels utl as sioncvaend tbiegpatedar t he results of th
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Fundament al Study of the Sen
Presumptive Tests for Bl ood
Mr Weerasinghe Arachchige Heshan Sanjaya
Government Meplaysgtment , Sri Lanka
Email: heshanweerasinghe85@gmail . com
I ntroducti on Gr een, and Phenol pht hal ei n.
reagents, he sawol uhdine Or
Bl ood is a connective tiTsessweamendchyd bkengquddnewiwerchd mor
can be found within t he cardiovascul ar system in
humans and ot her vertebrate8sli glak]i . ankdi kPehi loitpheused t he
mammal s, human bl ood t hat ant sextcroanptostead eval uate t he
approxi mately 55% bl ood p | raesamae nd 5 d UsbongettHal Blenzi di ne
mat eri al by vol ume Bl ood pbwsmml ainst apesd dxgihddye yelalnowi r
colour fluid that contains r9ds¥p ovast eessr [alnAd] .1 0Am de waslod avteido n
substances | i ke enzymes, h oPransocnueasl, @amada d boaed e al sBleoondegat
proteins, waste products, alnedmonnutjruiecnet si.n tBo oporde ssuemmputm vies
bl ood pl asma without any parca tda itrny. [ R8¢ . bl ood cell s,
white blood <cell s, and pl atel ets are the maj or three
cellular components of blood [T2] .the bes# &howlue hge, n o
article that <critiques and co
Bl ood i s usually encounbgrecageéentcrvomeumeemedi ficati
due to the violent nature addictriiom .nabt awveartd . cr iMoest s od |
the crime scenes frequent!| yseonptraeisnu mprta cvee amroame dsu roefs i
bl ood due to their smal/l sNemer may e®tvedi g0 amntolte cedl ec
[ 3] . Thus, identification rodsutltace nqperetniotlipeéd doat ietibel ogon
f ound i n criminal events nmaayw eplpapyduwac ecdr vicnicaolnsi gltenti nr e
forensic investigations [4]study is to optimise the rea
absorbance measur ement i n tF
Presumptive testing can dkRocvenadndtstdudypy fhedsubeessfu
evidence of blood at a scensulndeccqueamnti nfeor[e&rnsi dDuper & sou mhteii
high sensitivity, they can quickly detect even the tinieé
amount s of bl ood. Phenol phMaheelredian s abhad Mentohwond sas
KasiMleger (KMymal aelbicbe green (LMG) ,
Ort-hel ui di ne, and Tetramet h§dlbsetnrzdtdd sne are a few of
the chemicals that have been commonly employed as
presumptive tests [6]. The undderfliyirngamedhdamnirsm &ff oaldl w
t hese presumpti ve tests tsot hdewehaemaogbtbhsrdsfrom th
peroxi dase activity whi ch changes a colourl ess
mol ecul e into a coloured c¢oRrpeomernat i[o] .of presumptive re
Ther e i s frequently i nsuffife csteam¢k sobaubhi onse for t |
circumstances in which theréei sb-Malcopbcted gofeehl|l oedgteat s
get beyond the screening meobhedas| descarchbedskky, Wabhbe et
selectivity and sensitivity of the presumptive test us e
are given more weight [ 8] . PTépa rfaitnidoi nn gosf ofl omwmei é wsg i on
bl ood identification met hods ar e reported t o have
varying sensitivities in the rAosttteirfmeceqnuc aessiaagrc h of whbilcol
i s frequently contradictocyeatEMus,raM@nm@tfngn1tm&at (
reagents' selectivity and wusseinnsgi th ostit yb |tooowla radrsd waeri ionu sz «
interfering compounds wil |l mibxxedan hadwvaghbhgedws aEsure al
further DNA comparison [9] thPabtodevel opmenit suédmmtvepart s
seen a numer ous study on t he sen5|t|V|ty and
selectivity of presumptive bl Aodanegst’stfo MIdi@hwtwino ni ns ear i
study by Grodsky et al . Phepmepahed af eddn lautd olnu hsdonl oult i o n
were found to be more senseacihveditthuaredt sampft édefrr dmvot he
reagent s, LMG and Benzidi nemi xwehde nweivtelr 2u0s0e dO Lo fotfe nb catsh KM
presumpti ve reagents on bfFf oo3d,0whe] .add®Ped oandt omi xed t
presumptive testing, Pr oescchuevretaned WMa®dy itlrlecadt edi ttihe eac
sampl es wi t h diluted hydomoahli oami cana@dacitdhennd he i nit
demonstrated how this coul dd eetnehramicnee dt heatsens53 i vivtnys i & e
degraded blood [11] Cox espeichedplh diteoBseetmesrivie(i WHIA y bbbdc hr
Or t-hoel ui di ne, Tetr ame tMay laltéhn 2ziedi ne, Leuco

ForensjicAssae 3% | |



Then the absorbance of plosesi same maapt eomwafsor all dil
measured for 5 minutes at each 30 seconds interval s.
Same procedure was foll owedefsdri nghef LME&|l eehgenty at
618 nm

To examine the reactions w

Optimization of reaction vo-bxmdszing agent s, 10 OL of &
and 0.1 M ascorbic acid were

KasiMegers piece of cotton stains prior
The stains were then subjecte

From dldioution series, de®w®O0f oL beadh KM and LMG res
diluted blood sample was mitxheed mwe adht idviftfyer @efit bvootlhu mpses |
(200, 500, 1000, 1500 and 20Gmbs®@®bhxeofof KMl nedgevntsh 1189 % f er
10 mL separate volumetric dxXeamikrsedr.espectively. Then
1000 OL fixed vmwame adided %e &ic h
flask and mi x ed vigorous!| yResNéxs, andcdeCowncll wmé owsa s
adjusted to 10 mL with deionized water. Finally, t he
flask was mixed thoroughlyOptinmi zmatciuovne totfe rwewastf ohl gdl u
wi t h t he solution and foll owing absorbance wa s
measur ed at 553 nm. The sameéh eprsotceeldiulriet ywd £ st showed
followed for 33%®ki I7yt9i camsd rlesioppledcurievde | yc.ompl exes ar e st al
The graph of absorbance veabasr ool cuemed uafi nigMt wast est ed
plotted (Figure 1). From the above graph, most suitable
vol ume of KM was determined. The graph of absorbance ve

and LMG <can be found (Figur

From 3#dillouti on series, 20e @p@bteaehydMBthtehd KM and L M(
bl ood sample was mixed withr renhao wdlt hf ifx e@eada dvl osl tuemvea f orfia xH
KM in a 10 mL volumetric dbbsacsrkhanzief ffeorental volddumesi ons
(200,500, 1000, 1500 and 200pr edsLympd fi v 8 %v ohl yudmneosg.e n
peroxide was added t o each f Il ask respectively and
mi xed thoroughly. The final voalhemagrwawph adj wdtseod btam@®EO v e
mL wi t h dei oni zed water amad ¢ dleecabesdorfhaxrecde vewhaeames f or
measured at 553 nm as mentdi oard pFriegwirceus 4y . rTehsepect i ve
graph of the absorbanceO,vealsar bveod cuemei noft h@%r Hal | di | ut

was plotted (Figure 3).

As KM vol ume fixed at 15
Leummal achite green absorbance showed gOb i 00 hel
detectable range of the instr
Similar steps were followedofof 1 &da&ctlLam, s acnadnzozh)es st
absorbance was measur ed at2060815nn0: 6BOgurEere?2) t hough hi
Finally, the graph of the a@aMhoorelanfae mv etrhseu sl ovwel sutmev ool fu m
3% ,6hbwas plotted (Figure 4) .cannot be considered as it |
detectabl e l evel of t he i nst
Testing of sensitivity l i mitation. I n that vol ume r
B (blood, KM and hydrogen pero
Vol ume of 40 OL sample dmndmfoemtndgl| onomdst waisnt ense pi
transferred on to a midpoi nWh eorf hpi elcMG oV ok omeorf icleadt, h
cm | 3 cm). Then it was testnad rbgy ya dadd smwgr r3e0d O&t oft hleM 15 ¢C
reagent foll owed by addingdillOutObnofsh3dwimygdrmgoemum and
peroxi de A positive responfsleucwausatniootni.c efdh uwbsy, at tpeg nkatsiho
colouration at the centre aosf btlhbe dOpitldIME&GRE HEQ :ali NQ 0 : S b .
steps were repeated for eacmhedficdielduttéhchts €rnimpd etTont est
LMG, 30 OL of LMG reagent pobHowedabpl 86 Obmplexdwvhen t
HO,and a greenish colouratitminghwasst.i ndi cated as the

553 nm

Absorbance @

0 200 400 GO 800 1000 1200 1400 1 1800 2000
Volume of KM / pl - at fixed volume (1000 L) cn‘ H,0,

he graph of absorbaneveyeaetr sbm3 rm xwedr s
0 OL) of hydrogen peroxide with 2000
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Testing of sensitivity

At the maximum attempt&d ddkMustobohl fexhibbi t(eld 18 per

reactions, while that of LMG did not show any colour <c¢h
have been obserw&kkd mlwltdhed in a previous study [6]. Acc
to be marginally more sensitive than the LMG test, this

Testing of selectivity

KM reagent started to show ahf isrhhoiwkdintgi &8r7 .&t% tphoes idiilvie

of LMG began to show 56.3% posi t.i vieh er eisrphoinbsietsi oant ctahues eddi
progressively increased in both tests when the Dblood d
i mportant to know, that t heoxindiizbiing opr orpaeyr tbye ocaf raesscudrtbio
found in crime scenes such as a kitchen or food processi
with ascorbic acid and hence there is a possibility to i
Blood with Blood with
Blood

Dilution ascorbic acid  hypochlorite
factor KM LMG KM LMG KM LMG
) ) ) ) ) (A)

Neat 100 100 100 100 100 100
Ix]o0' 100 100 100 100 100  93.75

1x107 100 100 87.5 100 87.5  56.25
1107 100 100 68.75 56.25 81.25 43.75
1x10* 100 100 50 31.25  68.75 375
1x107 100 5625 375 1825 5625 18.75
1x10% 8125 3125 25 125 375 1875
1x107  56.25 0 1875 125 375 12.5

Tabl e 1 Percentage of positiMegesc( &Mhi-naaglda ckheiuticeos f or t h
green (LMG) tests by observing i mmediate colour change,
stained with defibrinated horse blood produced through s
ascorbic acid and 5% hypochlorite solution, respectively

Due to oxidizing properties of hypochl or?irtees,ul KMngl 8¢
positiveness. The KM always showed a higher positive re
17 170 These results agree with previous study done by
positive responses for ‘Jhel oatdrewatbadL_LMMGLut eéds¢l1110showe
presence of hypochlorite could be explained because of |
the green coloured compl ex. Hypochlorite is an ingredien
[16] . The i mpact s of hypochlorite mu st be considered
speci mens collected from stains on white cloths or toil
been allowed to treat with hypochlorite.

The KM tests revealed 87.5% false positive results is
whereas the LMG study showed 68. 75% false positive r es.!
introduced, the <col our wa s brownish orange. It i s i mp
anticipated reaction I't was evident that the pink and
shortly after hydrogen peroxide is introduced.

ForensjicAsbsae 3& |
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Use of DNA Barcoding to Con
Mongol i a

Mr Davaa BaMar 8ag ar | k hagWwa Muannkchibiii eg Enkhbat *
National Forensic! Ag’eNmctyi oonfal Maung oAeirddon o loifa Mongol i a
“*Email: Emunkhbilegl23@ymail.com

Abstract

Recent studies have revealed a concerning decline in
is alarming and requires i mmediate attention from cons
Police Unit was founded with the primary mission of pr
Nati onal Forensic Agency of Mongolia received 7 ani mal
species from the Ecological Police Unit. We wutilized D
source of samples. The sequences obtainddOf%) omit the Eslamps

Lynx)Lynx

I ntroducti on

Conservation of wildlife in Mongolia is facing seri
sparsely popul ated areas. Mongolia'"s unique ecosystems,
provide a habitat for a wide variety of wildlife. Howev
monitor and protect wildlife effectively. This | ack of

take advantage of the remote and unguarded nature of t he

The Eurasian |lynx is currently regionally assessed
Conservation of Nat ur e (hleW@N)i sRevde rlyi slti.t tHewedvaetra, atvai | at
species in Mongolia and it is protected as Rare wunder t
the 2000 Mongol i an Law on Faunadi ({Badeampredi sAe i unkzat ma
di stribution, and trends of the populati on, it becomes
protect this species.

To combat il l egal hunti ng, t he National Forensic AgeEe
identification. This approach aims to improve the accur
activities, ulti mately aiding in the enforcement of wil
region. . DNA barcoding is a powerful tool that enabl es
mar ker s (Hebert et al |, 2003) . Through the analysi s of
products or crime scenes, researchers can accurately de
be utilized to prosecute individuals involved in ill egal
Materials and Met hods

Ti ssue samples were collected in 7 different | ocat i
sampl es bghlphre:mfodr m extraction following pubDavistheW Ru®s$
2006). The DNA barcode region (~700bp) of the COIlI gene
5 6GTCAACAAAT CATAAASAT AMTAGABECTTCAGGGTGACCARAAANEGARAIt et a
The 25 OL PCR reaction comprised 2.50L of 10X PCR buff.
100M each primer, 2.5 U of Tag pol ymerase, 100ng of C
performed following PGBnatyeitangomprat o8bAC(poe 5 minutes
55AC for 1 min, and 72AC for 2min, post extension at 7
Sangers Method (Sanger et al ., 1977) by an ABI 3500 get
using &GN@BIAST (http://blast.ncbi.nlm.nih.gov/Blast.cgi)
database and the BOLD system database.

ForensjicAsbBae 4@ |



Resul t and Discussi on

The DNA barcoding analysis of the ~700 bp COIl gene r ¢
across Mongolia retYeawemhatchtwikhngGum®®&sian | ynx (Lynx |
dat abase and the BOLD Systems drad faebraesrec i (nDabdpepr blac h Thw
databases strengthens the accuracyThadobehiabdl segquehcs
upl oatdoedGenBank for future reference (Accession numbers
ON715825, ON715826, ON715827)

Sample DNA accession col NCBI Blast BOLD system Species

name number se.;g::;:lhce result /%/ result /%/ identified

MGL-09 KU527900 654 bp 100 100 Lynx lynx

MGL-14 KU527902 619 100 100 Lynx lynx

MGL-28 KX882035 460 99.4 100 Lynx lynx

MGL-149 0OL589565 663 99.5 100 Lynx lynx

MGL-390 ON715825 630 99.05 99.2 Lynx lynx

MGL-389 ON715826 657 100 100 Lynx lynx

MGL- ON715827 690 99.27 100 Lynx lynx

Table 1: NCBI and BOLD system BLAST search res

Despite the Eurasian |l ynx holding a "Least Concern” st
specific threats in Mongol i a. I'1' 1 egal hunting and a | @
conservation. To address these issues, efforts are wund

l ynx preservation and i mplement effective conservation r
The scientific analysis of these samples is crucial i

any potential il 1l egal activities. The National Forensic

cases and by providing robust scientific evidence of (o

case against poacher s. This evidence can help ensure h

ultimately aiming to protect the endangered species and
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The four commerci al DNAr exgeatcitvenpkot ecallsed | n om
e t

s
he ARA MagNA Tissue DONAC | swakatdioonne Kot e r( LiAdSh t or

er
l nc.), QI AmMpE DNA Mini ™itsam@l AGEN) o PlryespeFi lceormpl et el vy
BTA Forensic DNA ExtractiomnnkitatTmhgr schroirstheer )i,ncawmidat i on
Bone DNA Extraction Kit s(aPmpolneesg awer e Maxi mbmi ncompl et e
sample input quantity for iemclhb&tiitonyer ehe@ 0mgE,mp2 =Tmgwas
50mg, and 100mg, respectivelupernatant was transferred t
served as the mpl e. This w
A total of 32 sampl es ndrgeh epr e pnapruetd Qvll GENl1 6sampl es
bone powder samples and 16proltioceed camplsed.or Exzompl et e |
kit was used to extract DNAtépomo28fepgar @abegt h&0lmigqui d |
and O0Omg samples of both sample preparation types
(i .e bone powder and slic®damond) cati on

DNA Extraction To assess the success of b «
usi ng t he commer ci al kits a

As not al | kits were dewsludged drheciexitcraacltyedf oDONA s .
bone or hard tissue samplesisislgi gthtr erao dniefttheplésc O Msapnkoedrr eonp
made to some extraction pdhecmb&| s s@m)HI|fuQmad mteyt £tr h ewi t
ARA MagNA Tissue DNA | sol aQuiaonnt i Kiltuoakd OQNIEANpSEDNA Syst el
DNA Mi n i Kit . A full d ermd-tnleme | p zlay meomaspr cohacal react
suggested by Zupani | Pajni ICFXetOpals. 969 ]JP,C Rvasdy)s.li eTinin ef 1Bpi rabie rd e
incubation i n EDTA at 37ACpbeni seggenactes 95 0arspmwe | | as
overnight via a Ther momi x eprr op micoH tucs etdh et oe xqu arcttii foyn t |
steps indicated in the kitrepudt eac wwlfs awasst ufdoyl | iorwed-hd od e
the powder samples extractélndi madi nQuameisfei d¢avoi okni t K. t (
Additionally, i ncubation altabbdrAat oafyt efar@jddi tTiedT B)f gea
l ysi s buffers al so utili zed ecttheed dhermemi acetdbam dNeo h
constant mi Xing to promot eRamor ki tt hwaso uwgshe dl yfsoirs .amypllli f i c
sliced samples of the fousehgquemscesasanwlelampds f powtteon p
sampl es of fMhBeT AP raenpdF i Rreame dabBesel and 2.

DNA extraction kits, wer e extracted foll owing their

8 GenBank accession  Expected product Sequence Primer / . sy
Target % . L X Sequence 5°-3
no.* size (bp) position* probe

2169 -2190 Forward ACTACCTCATGAAGATCCTCAC

ACTB NC_000071.7 168 2319 -2336 Reverse GCA GCT CGTAGCTCTTCT
2270 - 2292 Probe 6FAM-CTG GAC TTC GAG CAG GAG ATG GC-BHQI1

*mouse (Mus musculus) as standard
Tabl e 1: Pri mer and probe sequences used in gqgPCR d

Temperature (°C)

Initial denaturation 95 3m 1x
Denaturation 95 10 s
40x
Annealing & Extension 62 45s
Hold 12 5m Ix
Table 2: Optimised amplification protocol wused in q
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Results & Discussi on

Four commercially available DNA extraction kits were
samples at 4 sample input quantities (20mmer 2&mmi, n & 0ang mn
kit for bone samples, optimal sample input quantities fo
review conducted by Finaughty, et al., sample input weig
the extraction of human hard tissue DNA [8]. However, |
assumed to be optimized specifically for the protocol . A
i nput quantities (i.¢e. ARA MagNA and QI AGENi) whnmicghhtwaysi en
necessarily the case.

Results from the three quantification met®Wqds gaoaer B
Quan™uid uor omet er (Fi-Rad egBCR @hidg WBrieo 4) . Figures have s
positive correlations with the sample input quantity in
DNA Extraction kit Across al l three quantification met
DNA yield with higher sample input quantity.

160

140

120 Figure 2:

i DNA yields measuré¥ using Nan
2 spectrophotometer for all sam
! 20 represents each sample input

60 are categorised by commerci al

) preparation met HBBITA The PrepF

= Forensic DNA Extraction kit o

20 I II DNA concentration values of o

| | . il

Powder Sliced Powder Sliced Powder Sliced Powder Sliced
ARA QIAGEN PrepFiler Promega
®20mg =25mg =50mg = 100mg
30
25
Figure 3:

20 DNA yields measur®d using Qua
gﬁ Fl uorometer with the Quantif]l
g System. Results from each kit

10 kit are shown at each sampl e

PrepEYBTeA Forensic DNA Extract

5 used on a 100mg bone powder s

g II - II II ll 1 the most DNA at 26ng/ ul.

Powder Sliced Powder Sliced Powder Sliced Powder Sliced

ARA QIAGEN PrepFiler Promega
=20mg =25mg =50mg =100mg

7 Fi gure 4:

Quantification valudd mebtai ne

i PCR (RBaido CFX Opus 96 PCR Syst ¢
2, bars represent DNA concentrat
) units. The highest values wer

4 PrepEYBITAr Forensic DNA Extract

: I I using 50mg and 100mg sample |

1 I I for both powder and sliced sa

o mi [ ] ] [ ] I m =

Powder Sliced Powder Sliced Powder Sliced Powder Sliced

ARA QIAGEN PrepFiler Promega

m20mg m25mg m50mg m 100mg

Alternatively, the QI AGEN QI AmpE DNA Mini Kit which
found to have increased DNA yield only wup to an input
dropped substantially in al/l QI AGEN samples as observed
Kit utilizes a lysis mix of 1.0M dithiothreitol (DTT), I
trials of the extraction, this volume was not able to f
This incomplete saturation could be the reason for the ¢
demi neralization step using EDTA was eventwually applied,
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Eval uati on 0

T he f
Tech | e s | N DNA
Toot

Mr Bao Vuong Gia*, Ms Huong Nguyen Thi Lan?*, Mr s Bi nh Ng
Forensic Medicine CenVieet oaAmHo Chi Minh City

*EmagiilaabaovuonglO@gmail.com, ntlhuong226@gmail . com
Abstract sever al chemical compani es
commer ci al kits specifically

Bones and teeth are chalDMAgf ngms domles saonudr cteeset h. Nu
for human identification adse® ctoomparheed rmetccloomps ekor ext
processing requirements. T hceh ad il re nayfi ntgh i58d nepH oew gtvyeyaess t o s
evaluate t he ef fectivenessefdfecttivwe DENKA Trexgtianot imern hod
met hods magnetic-bdbesad aoldumni Fesaurces avail abl e at
technol ogi es. These met hod€emteare oadppHoi eGhit dMi bbn€i ty, t
and tooth samples to obtai hoD&8WAalpuatfe |l ewo shiNA adatgrne€ dtrico
forensic anal ysi s. Si multaheadslay,sh alsCe b occaod usnampthedceghm ol o
and 10 tooth samples were @mmp@deegded oudhiumpap nt heonBormend t 00
DNA Extraction kit and QI AaNAE pDMNA ill i vngs taingla ti alre nkii tf.i c at
The evaluation <criteria included extracted DNA yield,

t he number of -S&RNt albddis,hed Maat es s U and Met hods
amplification of -Ltolog@ mietga @wmaqg n darnida | D

t he ti me required for eadvVat enreit dlog . The resul ts
revealed a statistically significant difference (p<0.01)
DNA recove$8VRapdofailing bet weknt dadtheel towo 20 samples (10
technol ogi es However, n o ansdt altOi sttoioctahl Isyampli ga) fwemaatco
di fference (p>0.1) was o0bseéehrumeadn isnk etlheet aa mprl é mdaicrag i bar op
theLdop region. Regarding thleetFmeensaingeMediagheei €ent er
bead technology demonstratieddiavi dhuad tserwe i e6cOmbysetalrgsn aod udl)t.
peri od, thereby reducing tvwaes mwereaxlalctextnfaoatmadn ohi meg ali
compared to silica col umn gteexdlrnmolodgy.heOvecal ms, tehd swel
study showed that the magnetigec ebe ad tseaanpr el odgeyc oinsp oas i t i
reliable and robust met hodf ofuonrd DMA cexntdri ddtoinen wheom t he
bone and tooth sampl es. moi st soi |l , wi t h mo s t of t h

(Figure 1).

Keywarfdosr ensi c science, DNA extraction,

bone, teeth, magnetic bead, Y T e
LR YY"
I ntroducti on ——
poe . ey

I n certain criminal cases, el E1 BHHUE Salipl €5
often consist of teeth or bonkisgurwhilc hBaraey almel & a @tohs esda mp
to environmental conditions. Q&ldriatdiaghanllyeved e after mat't
of war has resulted i n an increased demand for
skeletal identification. H uMeat nh otdeset h and bone sampl es
have a hi gh resistance t o post mortem changes,
making them the preferred soGampl oft rDdkedt memdtsusdhl i d an
situati ons. However, appr oxr mattred gt uFr®% obf t hheu nbaonnes and
teeth and bones are compossdl @dtedhosgmpl es mavteerei adl,eane
whi ch poses a physical basoil eti dror ( ®BNdmae,xt Gac maoy) al
reagéhnlt sfFurther more, mo s t odi stthie | feadr evmsiec boneemove NaC
and tooth samples are oftdam WdDirghl yrodzgmaidedl i gowiod ni tr
quality, and contain i nhi bigtrooruy ds ui bnsttoa nac efsi, n ew hp ocvihd enta kues i
DNA analysis [brTehediefffoirceu!| {bRoentessc ham™dM4 00, Ger many) .
teeth are considered highly <challenging DNA sources
in forensic science and humanDNsAk ed xttrddOcOtiidoapn:toiff i wan @ /othg o
requiring mul tiple processwasy ssutbgpescstaddt cci DNAf exantct
effort. technol ogi es: silica col umn,

l nvestigator kit (Qiagen, Ger

Optimizing the DNA extrawcdiimgyh phec 8% eh dDINAAs HBHxhter act i o
greatest potenti al for i mpBotvh ngprbbedsueseswereatearorfi e
DNA profiling from human mamaifmct uld @r 'tshel nmarkiet j ons.
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I A

DNA guant i Theatdommcentr &t i‘ebn DMSIO 10 %, ela nRih G18P0.65n St ar t
extracted DNA was quantifi &€tdeby2MsMagtéehe MQubi(fThear tho F
fluorometer (Thermo Fisher Tloei malt i ¢ycl i nUSAya sa ri¢d ewdileld o
Qubit dsDNA HS Assay Kit (Ther mal FiGyhcelrerSc({ @her mbc,Fi sh
USA) , foll owing t he manuflediumreirng wi ¢ hoB@esdad 98AC,
protocol s. Foreleadh tshempelxet,s aat ed88PABA 10 s at 55AC, and
was mixed ewi oi THh& Qubi't vexrt keinrsg oo Ipuetrifoor med at 72AC
before measur ement . products were anaI zed el ¢

agarose gel and dehaww Nm

Typi iISgTRa prDblie |l BNA sampl 8saiwer(eTher mo Figher Scientiy
amplified through PCR wusingv thandsiolwleuw Rl extEorl §DVeal t ec,
System kit-UPA)omeGhe amplification was
performed ™nhéwal Yet her mal cycl|l &t a¢Thei maMedamal, y sWisl:coxon
Fisher Scientific, USA) .an®arek rteeasctt iaonnd BEes her test wer
t her mal cycling conditionls6 wseorfet wapreer.f orfrhedc e i par amet e
accordance with the manufaexuracted i DNAT rwicel d,nst el Rreu mb
PCR product s wer e subjelcoeid and swcapeddfauly ampl i fi c:
el ectrophoresis on ABI 3500D-LCempetriecgiAnma.l yzer (Applied
Bi osystems, USA) , fol&d owi ng manufacturer
recommendati ons. Dat a was Reodlltext ed wi t h Dat a
Collection v1.0 software. Electrophoretic results were
anal yzed usi ng GCenesdMapwar ETheDRDKA concentration obtaine
(Applied Biosystems, USA). extraction met hods

Ampl i ficatiwmmopofr efghhee nvbhol e The DNA concentration re
D-l oop region was amplifi edsawrptlhest hesipnrg médmot Betesxtafact i
F159(720ACTCCACCATTAGCAGEZEXAAAG | ustrated i n Tabl e 1. T h e
R632( 5T GAGCCCGTCTAMBALASITgmas,i gni ficant di fference (p<oO
Ger many) . Thi s pri mer pai rbeampleinfitdned t Wwe exttreamateidon me
Dl oop region from nucleotideedpani thNA tbHOBEBntobabBANt @bt
generate a band of approxi matebythe3dkBmnien DNAZ BEX tRIGR t w a0
was perforemedf ia 26861 ume e¢c onhtiaghneérngc d&myadr ed to the QI Aam
of DNA soed ung)eh .15 eMcpr bmdaxg ny/ ml ) .

QIAamp DNA Investigator kit Bone DNA Extraction kit
Sl S::‘::le lzz\x;\h li:g ;:’:‘zllc nmﬁ;:’?ﬁinou n’;::\n?l) l{:?’ ;;?:El]]}: :mu]:)l;:"l)cﬁlon
3.274-T3 tooth 380 1 ‘ No Yes 686 17 No Yes
3.242-T1 tooth 100 15 | No No 2640 18 Yes Yes
[ 324311 | woth | 107 | 2 | No | Mo 397 | 5 | No Yes
324471 | tooth | 104 | 8 | No | Mo 1857 | 18 | Yes Yes
3.279-T2 tooth 92 11 No Yes 564 18 Yes Yes
3.096-T3 tooth 71 0 | No Yes 105 18 Yes Yes
[ 31251 woth | 370 | 16 | No | No 1650 | 18 | Yes Yes
3.068T1 | tooth | 81 0 | No | VY 217 | 0 | No Yes
2.042A-T2 tooth 39 0 | No No 62 1 No No
3.037-T1 tooth 30 0 | No | No 224 0 No No
3.274-B4 bone 299 6 No Yes 3500 18 Yes Yes
3.244-B2 bone 138 17 | No Yes 3131 18 Yes Yes
3.250-B1 bone 59 18 | No Yes 3 18 | Yes Yes
S034-B1 bone 51 0 | No Yes 1555 18 Yes Yes
3.243-B2 bone 93 0 No Yes 275 15 No Yes
3.254-B bone 35 5 | No Yes 112 ¢ No Yes
| 2.042a-B3 | bone | 107 | 0 | No | Mo 1777 | 0 | No Yes
3.342-B bone | 237 0 ' No | No 2428 2 | No No
3.341-B bone 50 0 | No Yes 171 0 No Yes
3.052-B1 bone | 339 0 | No | No 478 0 | No No
18D: PowerPlex 18D System kit, *: Number of amplified loci
Tabl e 1: Quanti fication and amplification results for DN/
using Ql Aamp DNA I nvestigator kit and Bone DNA Extractior
The abil ity tST R sptraobfliilseh an a

The number oBST&mpbrcfiedtained from each of the 20 sa
was illustrated in Table 1. There was a statistically
a-STR profiles between the two DNA extraction technol ogi
amplified | oci from samples extracted using the Bone DI
number of amplified | oci from samples extracted using t
t he magnetic bead technology resul ted i n 9-bxvenh | eb & u K
technology failed to produce any complete genetic profi
had missing alleles. Furthermore, the m&gheéllddi biermad55 %c
number of samples, while the silica column technology ac¢
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|
_;\l M . - “
g - Figure 2:
. Comparison bet ween shor
E=E | ; . repeat ( STR) profiles ol
= 5‘ kv di fferent DNA extracti on
E i : 2 DNA I nvestigator kit (I ef
Extraction kit (right))
“"-':'“ —— - = ‘I‘-,.-- WE——— ,. (above) and tooth Sample
R 3
Lk /| - —
y: SRR NSOy JY -l J': || 1 e
Assessment standards Qlln‘::Islt]lI; 3‘:;‘ g;:;?'z; An P value
Median DNA concentration (ng/ml) 96.50 521.00 <0.01? Table 2:
The successful amplification of the D-loop region 11 16 >0.1° Summary of DNA profil i ng
The completeness level of a-STR profile two extraction methods (
Full profile 0 9
Large profile (>= 10 locus) 4 2 <0.01°
Small profile (< 10 locus) 4 4
No profile 12 5
a: Wilcoxon Signed Rank test, b: Fisher test
The ability 4oopmpligfi ynt he D
Table 2 illustrated the number of slaompp erse gniho nc hb estuwece
extraction met hods The Bone DNA Extraction klioophoevgido
compared to the QI Aamp DNA Investigator kit. However, tI
the other hand, the brightness of mo s t samples extract
those extracted with the Ql Aamp DNA I nvestigator kit
concentration described in Table 1. Howewvep, rebeona weuneék
amplified despite using both extraction technologi es.
The time range for the extraction process was | imite
DNA extraction step. The magnetic bead technology took
column technology required 16 hours to extract DNA from

3.243-B2 3.244-B2 3.260-B11 3.279-T2
Fi gure 3:

() (+) QI BDE Ql BDE Ql BDE QIBDE The agarose gel el ectrophores
i ; .  D-Loop re)lgionegdqtive control, n

--.-- positive control, one band wit
main bands equival ent to posit

successful ampobopicagion. of D
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I ntroducti on

ence can be viewed as a ver
ceptually, it can be define
S de
r

—

omé Qaeretnai molry ,e vternace evi
cCrime scenes. However, t he
n the | ocal environment . This mean
eir pertinent cl ass characteris

cri mes, of fenders often adapt
ot her cases, these pieces of evid
traces of materi al or mar ks at t
gi cal breakthroughs, techniqgues fo
d from biological sources | ike blood or saliva
in forensic investigations.
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of this article is
ed trace evidence ca

mesn t D eApnaarl tynset n t of Sri L D) is the sol

i nT h®rsie leavenkee.nce are col | db yh a rhdee dt raoavi enre dt g

t he Moosutr tofoft hleaswe. t r ace evide e analyses are c

, a separate | aboratory for the analysis of trac:e

phasi ze e i mpol
anal yzed to maxir
( GA

_,
— 0T
o ©
ow
—~ D

ecent Developments in the analysis of trace evidence ir

he i mportance of al |l types of evide
ng, coll ection, and preservation in t
ces of obt alimdrnegf crreu,ciqilviimdg oagaali oant
need in the fiel-di socfi pfladrnearrsyi ca pspcioeancche . al
to coll aboroaft ee vaindde nacrea liynz ea dd d mhelr etng wayy
forensiexamasas i onvolfved | cadrmreafclel evi dence
diverse disciplines.

t chieved some remarkabl e n
s are attained by addressing sever plr olge a mae e

rensic analysts in GAD, educating crime scene
f ace evidence, acquiring sophisticated instr
017 international standar ds.

year s, GAD has

Practically, it is not an easy task to refornrbyat épt he
approach to improve the quality standard of |l hrabeéseaid
sel ected types of trace evidence frequently encountered
analyses have progressed over the years are highlighted.

Vehicle Serial Number Restorati on

Vehicles alleged to have tampered serial numbers are
hassis numbers and engine numbers. GAD receives about
hanging their seri s is a commonly encountered
riving force beh nd of cri me.

o000
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Presentl vy, t he procedur es used t o anal yze vehicl e
17025: 2017 | aboratory standard. Adhering to internatiol
standardi ze processes and procedures in forensic | abora
produced in trace evidence analysis. The i mpl ement at i ¢
| aboratories also emphasizes the proper and transpar
equi pment calibration, mainardamrcet estht'mgpa@bd7@2d5r gctes
gl obally recognized and accepted. Forensic | aboratorie
competence and credibility not only within their own ¢
i mportant i n cashes diemvdlnwiersg igradssns or when benchmar ki
countries
Fibers

Fi bers from garments, carpets, uphol stery, and other
providing valuable Iinks for establishing contact bet we
to cases such as-abmwWwuegl arcica ddeand . hiltnh recent year s, t he
analysis has increased drastically, and GAD receives ab:«

Recently, GAD has taken steps to improve fibre analy
i ght mi croscopes and Fourier Transform Infraredi@FEIR
anal ysis procedures. These instruments are designed and
and enhance small details of the fibre materi al for the
advanced equipment and enhanced analytical procedur es,
proveneftfoebei ve and efficient.

Soi l

Soi l is part of Ghertusep , | avher eofmoEar phants gr ow. S
bet ween | ocations, and traces of soil found on cl ot hes,
pl aces or environments. The presence of soil uni que to
have been in th% relevant area.

I n Sri Lanka, sand minerals are widely wutilized as tr
mi ni ng To control the environment al damage due to sant
brackish water bodi es, rules and regulations are i mpos:
transports sand without a valid |Iicense and claims to b
suspected mining area for comparison. Frequent request
guestioned samples s&i 4ed df raomnd twheetshwegspechte sei zed sampl
suspected mining area could come from the same origin.

With about 106Qubsnitth ecdasesaboratory, GAD has establ i st
these sampl es, including texture anal ysi s, t dtedlerimomadc o
alkalinity or acidity).

Anal ysis of Met al Al |l oys

The number of cases received by GAD involving met al
samples are analyzed to identify the metTahes mehjatihéhlmyvaeoéb(
fake sguoblndi taredl aboratory anal ysi s. |t has been noticed
deal with these sampl es. ThereforeXra(yAI]:IruaJsreseeaoel)Sp
(mi XR&) in the analysis workflow to anal y-X&Ft hase¢ ht gpe
|l eads to a more specific and confirmed identification o
di fferentiate fake gold more confidently.

Education and Training

The education and training are essenti al component s
forensic investigations have a thorough understanding of
field of ffogarhgiougdhciaenccoempr ehensi veserrviiemd attri ainnipr@ gy eas
conducted regularly to update their knowledge and skill:

ForensjicAsbae 352 |



I n 2023, GAD conducted a training progrmme for sel e
Managers and Crime Scene I nvestigators (CSIl) in all t h
oversee the overall management of crime scenes, includi
Possessing good knowledge about trace evidence helps th
proper collection and preservation of al | kinds of tra
collecting evidence at cCrime scenes. Training them abo
coll ection and preservation techniques specific to each
valuable information that could be crucial to solving caza
Concl usi on

Emphasizing the i mportance of understanding the wvalu
preservation through education and training ensures that
to potentially vital clues. By comprehensively gatherin
picture of what has occurred can be reconstructed I n
integrating it into forensic investigations is essent
criminal i nvestigations

For forensic agencies isnucehr nags i GABD| | mdopptoggi zed st a
assurance i n itrmwee dtaibrog aitrortyhe necessary equi pment for mc
and providing training and support to the forensic ana
anal yses of trace evidence are cruci al for maintaining
the standards of forensic science.

Ulti matel vy, a holistic and inclusive approach to for e
avail able trace evidence, |l eads to more robust and relid
techniques, forensic scientists can provide credible a
involved in the criminal justice system, including | aw
juries
Ref erences
1. Buzzini P, Kammarath BW, Forest PD. Trace evidence? The t el

Il nc, 2019.

2. I nternational Organi zation for Standardi zation (IE€O)L/7I0rRt5er |

Gener al Requirements for the Competence of Testing and Cal
3. Bertino J, Bertino PN. Forensic Sciencé&eBirdamE€rtemylag eangd | |
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Success Rat es -bafs edr aScTeR [PN A
Rel ation to Murder and Bur gl
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Jayawant hi Bandaranayake, Ms Senevirathnage Thilini Up ek
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*Emai | : rasi kat harangani . perera@ahoo. com

Abstract

In the criminal justice system, DNA analysis has bec
criminals. Touch DNA is a type of trace evidence founi
epithelial skin cells by physical contact with other ob]j
the relevant l ocation is the initial step in gathering
DNA in garments is wusually not visible. Typically, s amg
suitable sampling method is also i mportant. I n this st
the sampling of trace DNA =evidence. Thi s study was c
STR profiles of di fferent types of touch DNA ev-bdsaede.
evidence materials were compiled from murder and robber
of the Gover @&méretpahAnanleyngt in 2019, 2020, and 2021. The
categories: bitten food items, bi di and cigarette butt s
ot her items (such as boxes of mat ches, door mat s, pair
obtaining positive DNA profiles was 40 %, 8 9 %, 4 0 %, 15
represented the highest percentage of success in obtaini
I ntroducti on

DNA technology is increasingly recognized as one of
wi de range of offenses in Sri Lanka including theft, h o
vol ume <cri mes. Trace DNA analysis has become a cruci al
trace DNA samples requires careful handling and has br
sources such as tool s, clothing, knives, vehicles, fire
and mor e [ 1] Ot her than such trace exhibits, bi di and
scenes around Sri Lanka When analyzing these exhibits.
significant biological sSsubstances such as blood and sen
epithelial cell s, f r agfnreenet eldN Ac,e Imhasy nhuec I reeé t, aiamedd ccen It ouch
[ 2, 3]

Trace evidence refers to small, often microscopi c ma
information in forensic investigations. These traces ca
saliva, sweat, and bl ood, as wel | as fibers, hairs, SOi
note that the amount transferred per exhibit item is wu
conveyingbeaeri DY lAcel |l s and the relatively small contact
such as the identification of bl ooédearingmere,|l |tshe anelolnud
upon When analyzing trace DNA, the cellular origin of
valuabl e sampl es. [ 5]

The Success of trace DNA analysis depends on sever al
and preservation techniques as well as removal of <conta
as quantification, amplification, and detection, are in
have been developed for the effective collection of tr
i nstruments coapuiempend tfhorweenisli ¢ | aboratories, pl ays a p
concrete DNA profiles. This in turn, significantly contr

ForensjicAsbae 834 |



Case St

To collect trace samples, the first step is to figur
surfaces is often challenging. Various methods for DNA ¢
are employed for DNA collection. Some | aboratories util
collect touch DNA. The second preferred method empl oye:(
met hod is advantages because the entire collected sampl
incurred during extraction and purification steps. Seve
profiling success. Di fferent collection methods, handl i
di fferent swab types and brands. Someti mes, doubl e swa
water and a dry swab is used to collect any prquoedseesah
often guided by assumpti ons -croengtaaridniinng® v ahbeb epnrgeaslaenn ceer eoaf sDr
the actual deposition zonethmhaysamplbétwhh!l eni swahbi sgma b
the samplBeotthhiamplpyr.oaches risk providing an &nactumnht éoaq
Theref@®@rer,udital not exmlcy tlockndwnt lod t he targeted mater
appropriately.

Case History

The Serology and DNA secti &n Defpathhene@ovemniBent LAm&klay s
of trace evidence from the courts related to different
DNA profiles from trace exhibits is not always guarant e
profiles, incl&docshddadi nignda bviildiutay, the surface of the s
unt il anal ysi s, and the environment al conditions.

r this research p , wWe g-bbbBededvB8desampmaseof a
a

Fo ect

der and robbery ¢ t hat were reported between 20
ti

e

roj
ses
nct categori es, and the food items were analyze
analyzed within six months. On average, the samp

I t €0n8s b(i Ot5e saapnppl | eess, 01 bite Mango, 01 s
arett-e2Bhiitdis 27/t saampdl e$s5 cigarette
si 0(4l-Ohismatmp,| e®@3 caps, 02 bottoms, a
i ppier®ai{l20ofampbes, 01 pair of sl
of Tool0shdndBl ea mpf-eendlVVes, o063axes, 02
(box of matches,iO®oaompImad)s, pair

hree techniques base
n swabs while cuttin
technlques. CoIIecte
on, DNA quantificati ol
ocldi ngmploi fmamatfiacnt uwas
l'i fication & ti n(sAprpulcitei
teen autosomal STR mar ket
ul tant PCR products were
ems, Life Technol ogies,

stems using standard proc

or med usi

~T »n
=

Appl i ed Bi
i ed

mi ni mum and maxi mum quantities of
sultthe. RITn the analysis of DNA prof
el es or more were obtained for posi
ered negative results. The p«
u

sid
Fig 1 shows the distribution
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Case St

Touch DNA Evidence Category Minimum and Maximum quantities of
extracted DNA amount (ng/pl)
Bitten Food Iltems 0.1025-0.0130
Bidi and Cigarette Butts 0.0178 -4.7429
Garment Items 0.0021 - 0.0702
Shoes and Slippers 0.0019-0.1705
Handles of Tools 0.0041 - 0.1321
Other Items 0.0064 - 0.1211
Tabl e 1: Mi ni mum and maxi mum quantities of extr
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& 2
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Bitten Food Bidiand  Garment Shoes and Handles of Other ltems

Items (n=5) Cigarette Items Slippers Tools (n=13)  (n=9)
Butts (n=27) (n=10)  (n=20)
Sample Type

W positive% m Negative %

Figure 1: Percentage of DNA profiles obtained by

The highest percentage of positive results (89 %) wa
sampl es, a full single profile was obtained for 22, and
significant difference was observed between bidi and ci
|l owest positive results (8%) were found for the handl es
with more than 12 alleles For both bitten food items an

I n the case of food items, a full profile was obtaine
produced from another sampl e. Regarding gar ment s, full
evidence category of shoes and sl ippers, 15 % of positi\
items, 33 % of positive results were obtained, produci nc¢
one for saliva from bottleneck).

Al l el e recoveries of six categories of touch evidence
recovery details by the number of samples of each categc

Number of samples
Allele Recoveries
Bitten Food | Bidi/Cigarette Garment | Shoes and | Handles of | Other Items
Items Butts Items Slippers Tools
Neg (No allele) 03 01 02 16 06 05
Amelogenin only - 01 - - - -
only
Partial (<12) : 01 04 01 06 01
Partial (=12) 01 02 - - 01 -
Full (15) 01 22 04 03 - 3
+Amelogenin
Table 2: Profile details observed for evidence mat ¢

ForensjicAsbsBae 36 |
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Allele Recovery Details of Six Categories of Touch Evidence

m Neg (No allele) m Amelogenin only ™ Partial (<12) m Partial (212) mFull (15) +Amelogenin

Figure 2: Allele Recovery of Six Categories of Touch
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Case St

Di scussion and Concl usi on

I'n this study, the success rates for obtaining STR p
89 %. However, the overal/l DNA recovery from other trac
to note that bidi/cigarette butts and bitten food evid
materials in various categories are based on touch DNA.
The study revealed that across all categories of tou
profiling were consistently below 40 %. Notabl vy, gar me
due to their continuous use, facilitating the transfer
successful profiles were obtained from the handles of
attributed to either the | imited surface area being han
I't is crucial to recognize that when collecting touc
swab types, can significantly i mpact the quantity of D
type of surface from which samples are collected direct
The study highlights the need for further investigation
validation is essential to identify the most suitable c
Ref erences
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ut ops
f om

Abstract

Obj ectTihewe:ai m of this study is to find ourteltahee dc adrecat
autopsied at the Forensic Center of HoM&@bher Mahh E&nAly mes
retrospect|ve study from 2018 to 2020 on 17Resuwlibtgxr.ca e cC
still the main morphine users, mean of age 36.3 + 8.6 y
for 47 . 6 %, of which ethanol accounted for the majorit
mor phine exceeded tCoenct axsliheen tshtruedsyh odhdaws t hat et hanol \
foun@ddmoni stration with morphine.

I ntroducti on

Drug overdose is the main cause of death. I n Vietnam
overdose. The -maj atetdydebtdsupgnvolve the consumption of
nervous system depressants ch as ethanol and benzodi .
concurrent substaneésat etiatde hphaomeopsied at the Forens
and describe some difficulties we faced.

Bl ood and wurine samples from autopsies at Forensic

concluded to be caused by morphine use or poi soning. B
mor phine, while blood samples were quantified for ethan
compl eted personal records or cadaver cases had morphi
quantitative threshol d.

This retrospective study was taken place from Januar )
Ho Chi Mi nh City. The entire sample must meet the crite
2019 and SPSS 22.0 software.

Results and Discussion

Bet ween 2018 and 2020, we found a -rcelleaatre dg ednedaetrh sd i af uf
Forensic Center of Ho Chii Minh City, men are stild]l t h
countries, there is a gradual -rielcateeacs edd ant hbsot[hl,s eX]Je.s T
morphlnleated deaths in our study was 36.3 + 8.6 years ol
younger, similar to Lauren A. Paul's research et al (20
create favorable conditions for the increasingly popu a
internet, smartphones but what is worrying today is the
drugs, sold in forms such as | ozenges, sticker s, have
addicts starting from the first try.

Substance name Number of cases (n) Ratio (%)
Ethanol 69 85.2
Methamphetamine 5 6.2
Codeine, Ethanol 3 3.7
Acetaminophen 2 2.5
Codeine 1 1.2
MDMA 1 1.2
Total 81 100

Tabl.€oncurulesttaisec emo rrpehlianteed deat hs.
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Table 1 1ist the results of -tehaztuededeatshidst anc8s i
additional substances other than morphine were detectec
accounts for 85.2%, possibly because accessing and usi ni
it is freely traded but also is not deal with heavy tax
consumed per person. There are many research that have
of alcohol a person drinks if the concentration, t he dr
sampling are known I'n realit[y4] it is still wvery diffici

Et hanol can be of endogenous or exogenous origin E x
from outside when a person drinks alcohol. On the <con
fermentation of foods obtained from eating in the body
met abol i sm. I'n the pathology of automatic distillery s
extent that it can cause symptoms that a person may exXxf¢
studies have recommended wusing a hilghemg/edtlh atnoo | a vtohirde scha
et hanol comgsA]f.r cderfeoodve used a detection threshold of
cases had ethanol concentrations l ess than 10 mg/ dl ,
(1-D00 mg/dl) with 28 cases, 44 cases recorded high etha
had et hanol concentrations above 350 mg/ dl . Studi es hav
mg/ dl cause death, but in our study, the main cause of

Anot her question is whether this morphine was wused b
is used in medicine for indications such as relieving m
myocardi al infarction and surgery. Mor phine also hel ps
severe pain that the patient cannot bear Addictive sub
into morphine, although there is strict control by the
the subject is a challenge in forensic casewor k. Many
met abol it esmosnwcalc edy | GIMAMhi nevh{ 6h is the main metabol it
i fespan, or |l ooking for conjugates of morphine and cod
and codeine/ morphine in urine to determine whether t he
standard substances are needed which <cost much more ti.
application
Concl usi on

From our research, ex amirreilmg eal Sderaitéhss @ft mdirep Fiomree n s i
City from 2018 to 2020, we draw the following concl usi
common in working age. Et hanol -awars ntilsd rrad $ to nc avintndin Imyo r fp &
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2 I's the Gender Gap in Overdose Deaths (Still) DecQOdad8l-nig? A
PMC [Internet]. [cited 2024 Feb 28] Avail able from: https
3 Paul LA, Li Y, LeedaeleRt i Ggmaeg Theethahgi reeladeddimotrtdab u ttiy
frequency dat a. PLOS ONE. 2022 Apr 20; (17(4):e0265509) .
4 Steven B. Kar ch. Forensic |Issues in Alcohol Testing. CRC P
5 Bi omar ker s of epiPatbMed usé¢ |l nternet]. [cited 2024 Fet
htt pasbmed. ncbi nlm.nih.gov/ 20946276/

ForensjicAsbae 4@ |



T he Profil e

of
Decorati ve Resi

Case St

Me x1 can Me t |
n Frame Smugg

Mrs Tanti *, Ms Carolina Tonggo Marisi Tambunan, Ms Mai mt
Handayani , Mrs Erl ana Nindya Maul i da, Ms Wi di ant i Ni ngt.i
Center of Drugs Testing Laboratory of National Narcoti cs
*Email : tanti.puslabbnn@gmail . com
I ntroducti on

In Iine with the total amount of drug seizures in E:
Il ndonesia showed a slight decrease in 2022 compared to
in 202P2. [ Methamphetamine seized in Indonesia was domi:
Triangle and countries in West Asi a, where an approxi ma
sea or maritime routes [2]. I n December 2023, Center of
linked to a Mexican Transnational Criminal Organi zati o
i nterestidghitto ppa poded ua l pmysicbalmi cal chatlae ae®emplreods | e
Case

A total &mikhiuino grodms of met hamphetamine packed as dec
approxidmately 64. 0 cm (Figiumealjpobhhitywelbierresdetiozreadt e o f Il nt
andoekarno Hatt a I nternational i Mi bpoember CA628ms Basdd I
information, the package was shipped from Guadal aj ar a, I
grams of white ice sample (Figure 1c) was submitted to E

a piece of resin frame

(b)

Figure 1: Appearance of
(c)

(a)

met hamphetamine sampl e

front side resin frame; (b)

profiled.
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Materials and Met hods

a. Reference sd;aled daadp hed-msné mckqg e p h e Herpihneed (rdifing o me d ) .

b. Water, methanol, ammonia solution 25%, nitric acid 65

c. Nicolet SulmRmiSpexctFTomet er fltted with Everest ATR acc

d. Handhel d Raman spectrometer Metrohm I nstant Raman Ana

e. StuaSMP10 Melting Point Apparatus.

f. Meiji Techno Microscope HD1500 M.

g. Acquity -GlPa(s®aH ers, Singapore) for chiral analysis. 1
chlorof orm and diethyl ether prior to the analysis.
Il nstrumehheatdhinr al column was OSAKA SOPA204 mbahm x 150
Aceton(i@&@5/id®) was used as mobile phase. FI owr ate was

h. Acquity -GJPaRdsyVat ers, Singapore) foteghedrei rep herdd i ne
dpseudoephedrine standard solution used was 1000g/ ml
I nstrumehhe@atéohumn was CORTECSE C18 (RQ30 xmM/0MAcnent,o nd .
(98/2) was used as mobile phase. Flow rate was 0.3 ml

I. GGMS (EI') Agi5l9ernvtB ™MBSDO B or trace impurities analysis.
acidonditions were adopted from [ 5], direct extractio
I nstrumentTahtei ocnol uHBMMSw&$é KHBOmMm x 0. 250mm x 0. 250m) 1
injected by the splitless mode. The oven temperature
to 300AC (15 min). FI ow rate was 1 ml/min. The inject
respectively.

J. Shimadza01aC FI D for purity measurement.
I nstrumentlatdi o of 100 Og/ ml sampl eBl Dnbyethanspl wter
the columb waeémbDB 0. 250mm x 0.250m). The oven tempera
C/ mi n tomiQBOIﬁoﬁ/\e rfat e f 1.2 ml/ min. The injector an
3008, respectively.

Results and Discussion
Physi cal and chemical characterization wer e perf orm

examination showed anlwhkaledcddreg 8 s al kioh & dnfieotrhma nopfh et yprid .cneeke s
The sampilegure 1c) vaa sh ognrooguemde v tl & r prior to further anal
crushed, it was more brittletgmpdcalilghitemyoamileklpadt @taor y c

Figure 2: (a) Crushed sample; (b) Solubility te:

A color tMagstquusinglande@rn eagenndt sSiyroenl ded orange that
br own, |l ight green and blue col or, respectivel y. 't ind
solubility test showsl@menmlne udiud ucadmpricésiud M ver andwimietc hawa
atypical of met hamphet aWhinte hydwodeh!| was deoli®d f | odhe ng i
homogeni zedvasammlad ys edF TulsR agrdimyd@ Rhamphewasni hndenti fl Bd fr
i brary. However, wewe obkpbeedpeakfs appr ex9 5ndtanndy 284706
2860 cmespectivel y. Anotulse Rgmast swast pestopmedt he samp]
mi xture of Met hamphet amine (51%), Stearyl stearate (449
Il i br&treqar y | stearate is an ester of stearyl al cohotoand
besafe for use i n-lcRo sameatliycssi s| 70,f8]t.hiFsT compound o'bohl owdd:
by a peak gt9]285Q amay correlate to t hFer ofmv@nalhksiown peak
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undi sssodlvsetdance in wattcemnl agndametl hasnwhasniax eed wihtalt met hamp |
to dilsuane@ltepar i ty. However, further analysis are requir
the sampl e.
(b)
oy s u/nknown peaks

/
/
A
Y/

n (il : } |
I (A A

FigureOBerl(ayed |ImRetspzmpmat @ami ne hydamodhbempte; standard
(b) Library identification of the profiled sample by Ra

In the meltithgamppliatpadrrtdt@ppryoxmermdtealcy mp 0 en€ ¢ hagtld7 -3
177 WKKich corresponded with the reporteddmmélhtaimpdepamnt
respecfté,ve]ll.y The abi ngl L&ndinnegtshcaantpehdewwiatnhi n1le00 % enanti.opuri
Meanwhi |l e, the sample predbompeadntclryss mtewadd balice Yypod!l s L
mi croscope.

|
i Component Summary Table
g 3 Name: d-Methamphetamine
h g H Sample Name Name RT | Area
.4 $ i 1 |s1dd, meth 100 ppm |d-Methamphetamne [5525| 160402
§ 2 Sample d-Methamphetamine | 5.531 133942
I Component Summary Table
1 Name: |-Methamphetamine
ooez] ' Sample Name Name RT | Area
o o 1 |stdd l-meth 100 ppm | I-Methamphetamne | 6.416 159409
= ' 2 |sanpe I Methamphetamne | 6,416
Figure 4: Overl ayedPDA rcohnmartaolg raanna loyfs iLsC bet ween sample (gr
reference standard of racemic methamphetamine (red | ine)
The sample was d,tshseml vfeid tiemr ewatuesri ng nyl on filter pr
precipitate was formed rizghwhiadh edi ¢ shel vwadiitn pammd piAdg BDO(
by the addition of nsiatmmpilce accoiodh b olnte dienadsiaclatt.ed t he
Chemical characterization to identify the synthetic
procwas per fThhkenelde dr i ipes eanddoephedr i ne we rPd ChbA, diedged ¢ e d
assumpthiBnivas uasselker ecur sor . It was supported by tM&® res
through di raencdi g siac i @x tdrhaempiu o b g n Nymle t byplhenet hy(sgmong m
UbendNymnet hyl phenet hyl)dgwisnea (nBENWMPmMet hamphet ami nelabmparoty
The identificationawhsecxtomacsammlsevef e confirmed by comp
SWGDRUG mass speCEirgurel ibyaryt was report edUbbeyn N®h o k a,
met hyl phenet kcyhlaamicnteriistac i mpurity of +tRBRAURtUYedeaan ingit
from t-three purghemydfacetic acid (PAA) [10].
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M-(UdMeymyt phenethyl ) pR2Retr-Dpé¢ @imhpmerni, t ya
dicaaendl baslc extractilphsfplrmptamios
i nolacwals cr eepxaturttaecd s @enc. i fA2cP f or redu
9) . The extracted ion chromat-ogram
which was m/ z 92, , 45, Tared pGrsienncehown tihmsEi gumpe r 6t
met hamphetamine was synthesized from P2P using reductiwv
fromenyl acetic acid (PAA) .ocReadu cbtnitad & tyami mat homd i amr |

Di phenet hgmhetmhyile, ( s
[11] was detecteddi
( P20oP ) was confir me
0
9

e
d
Kunal an, et al . (200
1

common synthetic route profiled iRademiomemeéitahavmptlee tEamdien
from-bPa2sPed met hod was probably treated uwWmienpampheaamcna
13The postul ated synthetic route used for the sample is
Ot her impurity detected was a cutting agent, Dimethyl
shifted compared to direct and acidic extractions. Howe
mas s fragmentation (mdampag9,i s®d, t 1l  nammarsipeesc.t r alThe p
Di met hyl sul fone and Stearyl stearate decreased otnheg pu
33. 95 %, a very |low purtypyi caolmpyriemc duwn tséaempd reast or y . The
met hamphetamine HCI that we profiled in 2023 was 96. 13%.
x10' "_Elj\CScar PLPOIEL _directD
M b
ot
d
b
x'D? .’E\T\C Scan PLPOIEL besic.D
06 | | i 1
; e
02 " &
) J
x10 E-EH\CSclnFL°J'E‘,lcxclcC
o}
074
SS 6 65 7 75 8 85 9 95 10 105 n .::J”_-,y,“; A,_,;J::,mn:-i W:SS 1“ 45 15 155 16 165 17 175 18 185 19 195
Figure 5: TIC-M¥eurdamnegreddiorfeddC extraction (red |ine), basic
extraction (green |line) : (a) DimethWbesdyneowy] (b) P2P; (
phenet hyl &#fUMee ;hy(lep)henet hyl ) phenet hyl ami ne.
x10 1 |+El EIC(45.0, 90.5-93.5) Scan PLPO1EL_acidic.D
54
4754
45
425
4
3.754
354
3.254
34
2.754
254
225
24
1.75
154 b
1.25
1 164611.83
0.754
054
0.25
o)

834 836 838 84 B842 844 846 848 B85
Counts (%) vs. Acquisition Time (min)

Figure 6: Peak detected by extrB2®eéd ion chromatogr
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H
H H N
©/\H/O Sodium acetate mc 3 NaBH,CN/NH,CH, ©/\r “CH,3
Acetic anhydride
O Lead acetate o CH3
Phenylacetic acid (PAA) 1-Phenyl-2-propanone (P2P) Racemic Methamphetamine

Tartaric
acid

Resolution

H
N

CHs

d-methamphetamine

Figure 7: The postulated synthetic route used in
Concl usi on

A white dense solid samplesmoggaiedi igometMeaxmglaet an€ion

the firtsh@entmer ionf Drugs Testing Labor atactrliye odf avidiNiblau n @ h e
to contain cutting agentand had mpveured Dwhmedthywas us iopect e
witthow purity of met hamphetamine hydrochloride. Met hamp
tédseutti ng agercttsanignutltar board and packdadiadp uirniUtdiestsdly lat i v
me t t hyl JaphRenie i myli it rea t hat t he

typlhenet hy N-dviené,yl phene
probably egslynblgesieducti od dmienaprenur sooriB2Rat ewdhi ¢ho
pr-erecuheayl pcetic acid (PAA).
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A Descriptive Study on Fabri
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Abstract

Fabricated documents have become a major issue as t he
Forgers wuse different methods to recreate documents tha
act as barriers that prevent counterfeiting and wunautho
such as currency notes, passports, visas,l édéwelntddcagurciatry
and combinations of expensive printing techniques that
reproduce document s containing security features wil/
detection. Experts wutilize modern forensic tools and te
documents and decipher inconsistencies in fabricated doc

ntroducti on

Even though the worl d has -bearsteadr eddb ctuhmee ndisg isttall | e-tpd ,a yp &

day wor k of peopl e. Fabricated document s, created t o
societies, have emerged as a growing issue. Scientifica
been intentionally altered, falsified, or entirely creat

People employ various methods to caletadreatfiaobnrsi c(aad cedi td
and chemical er as wrnas ,c ouwnht strifted tti opnrsi)nt i ng techniques. V
forgers are experimenting with more powerful ways to cr
should be more competent in revealing inconsistencies,
fabricated document s. Forensic experts employ scientific
proceedings. Techniques such as microscopic examinati on
Spectral Comparator (VSC) and Electrostatic Detection A
of fabricated documents

Fabricated documents exhibit significant di versity.
mi mic the authenticity. This article wildl di scuss about
their i mperfections, detection methods, and the measur es
Met hodol ogy

Video Spectral Comparator (VSC) 8000, Foster & Freem
M2 05 C, Foster & Freeman Company, UK were used for exami
carried out wunder suitable magnification usingedirfdcdiratni
spotl i ghitghtsiadmed transmittance | ight.

A title deed dated 25.09.1996, submitted for examina

not possible to use a stamp printed in 1987 for a deed
dates or val idity periods. This timetdies csriespgm\ciyd eonbcsee
counterfeiting. Fur twireirt i snogrsu toinn yt hree vsetad nepd, rdeone wi t h di
(Figure 1)

Figure 1: A stamp printed in 1987,25di9s pll9&@ysd .vari ous r
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i onal |l ayers of a strange paper on

The presence of addit
from another document (Figure 2)

stamp was removed

Figure 2: (a) The reverse side of the stamp featur

I n order to pretend athel deedvawasarvwary colad,)]y applied on
indicated by the unusual <colored patches (Figure 3).
£ =8 O
‘ o6 0683 68600 ¢ poo!
208 o BezPosnd ove eoo &
w - 2 4 f “_; .".;'A:A<.asz ‘.- "‘i ?M
M s e L e e T,
g Sy LGRS -'.
deed. The arrow indicat
application using a

The amewéi oned questioned deed was compared with the sp
speci men deeds exhibit different fluorescence under UV
and different colors under sidelight and normal visible

(a) Specimen deed (b) Questioned deed

Figure 4: Fluorescence shown under UV.
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Case No: 2

This case involves a motor car that was rented from
certificate of regi swhriacthi oma so f u sneodt oirn vtethe ct eansacti on
When comparing the questioned certificate with the spec

The specimen certificate possesses original fibers
certificate | ack@GFiagwwrAeds jgii omrmd | Ifyi,betrlise wat er mark obseryv
differs from that in(Fhgumee)Yiofhlked peeséefnceaort fl uores
as strong security features that cannot be imitated by
the paper manufléturing process

DEPARTMENT OF MOTOR TRAFFIC

DEPARTMENT OF MC

gwmel e6: UVx) Water mar ks observed
) Qpesdi menre dCe&retritfiifc ataed e(b) Quest.
rescent fibres on the

A Sri Lankan passport, along with a Schengen visa,
aut hent i cidtayt.a Tphaeg ebioof t he specific Sri Lankan passport
l'ighting conditions and suitabl e magni ficati-bant.a Ipagwa
Di screpancies were observeddabteat weagne tahned qtuheests pereidmebn ,o
techniques, security features, and fluorescence under U
currency notes are nmdawnlulf apapers, ushngh U¥re not [Yeraedi | v
guestioned anddastpae cpiameens ,bicoonsi sting of paper and | ami n:
guestiodatdabpage fluoresced wunder UV -draat dai aptai goen( ,Flii wlfulrneset .t
Further mor e, the photodabéd paege qdiedt nomnedi bBipbay | nvisit
whereas the | Pl of thedamagpagft tbel dpbei theni phered. (F
Flgure e F'“OFESCG”CG(F;S?*‘UJS"E%EL{%% ifMage with 1PI.

Eg; Sﬁggﬂfﬁﬂwﬁ;ggé. (b) Questioned i mage without | PI.
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