@ ' a aaa '
ﬂ’l‘a‘wmu'lmQutwaulﬂuﬂ’luum'awﬂ’lﬁ'mm‘

Thel

wellngl ansueAa

miﬁuﬂ5’1’3@356@14@"3uuﬁ'wmmsﬁnmmuuﬁ’ngmﬂ?tya;ﬁmmﬁfmmumﬁmsﬁm
A1UNITRRINEAVERS
UUNAINEIRE NWANafeAaling
Tln19AnE 2552
AuANBaTUAsINENaE NwINENReAaLNg



nsWmMWIRIE e 1 Ll udianemans

Thel

wellngl ansueAa

¥

nsAuaaassHTugrunieaasnsAne ATNUANGATLUT YN INENANAATNWIL LR
AT R INEAERAS
UUMAINEINY NuIINeaaAaling
1lnnsAnun 2552

AUVANBURILUNAINGIRY NUInaaaAalng



THE DEVELOPMENT OF FINGERPRINT POWDER FOR FORENSIC USE

By

Pitipoom Amornmongkol

An Independent Study Submitted in Partial Fulfillment of the Requirements for the Degree
MASTER OF SCIENCE
Graduate School
SILPAKORN UNIVERSITY
2009



TndaInenay unnanendsfating eudm Win1sAuadnBassizes « s

a a

dll aan <, a | ] dl =
waltluanuiRIngAans wialee Wellind ansueAa LTUARMNTeINIANHIANY

a

NANGMIUTY 1IN ANERTNANTUANR 41213 TURINEAIERT

(389ANAMINANTE] AT FTTE TULHan9)

AR FINLNAE
fﬁi v v o a
2113 NUINHINAUAINBATE
NARNTIAFATINAUNG FULENT
ADUTNIINNITIATIARDLNITAUAINDATY
.................................................... 192811UN99NNNG

(304ANARTIANTERUANTIAUANUEYY AT AT AUABLINN)

............ Lo i

.................................................... n79:1N"9
(WARA13IA63 INAUNF Fuand )

............ Lo



50312314 : #1913 UFAINENAGRT
o o o : A [ o
ANENATY © TRABHINDLEN/NI 1A
UAnd answena : Mewmureuwialilueuilfidnemans. aransenlsnm

NN9IAUATIBATE | WARNTIAFTINAWNT UGS, 118 utin,

a o ij/ d”da/ & dl o 1 o o ay A dld
n133seAfe i dngUszaamineimuneudniuilnses ol e wela NN AN N

a

el s uaunFEI N A1a65 Iagld Carbon Black a@aifludmpauivaaldiiinann

14 1 1
gAAMNITNNNINARUNTWAENIRUN T LauNsusg e WL unauaA e Tinn 14
Tunnsilannsearsiiaiaulelneauddeiliaannisilaianisaaiol o Ui uHagNAE Y
TunismesasiildnuiianszaniiunuiafaatnslunismagauiiediunFaumennuaniis

dl o 2 < Q” A 14 o ¥ [
nanviliausaneainsasataiiolaudeld  Aunisldusduninsgiuaniszine

% a dl [ DA | 14 a a ndld
@M?g‘ﬂLﬁJﬁ‘ﬂ’] LL@&‘]J??.ZLVMQ_J‘]J‘N Imﬂummmmmmumﬁ‘mw@mumﬂmma NN

u 3

4
=S

ﬂa‘mumirﬁﬁmﬂ’mﬁm@ﬂmﬂﬁqﬁ@LLﬂJqﬁﬂmimmm@uammwmmmﬂuﬁ'mammm
Carbon Black lunnsléflamseaansilaiieurs warWinagauInIsauLLLARLNTN
(Questionnaire) Lﬁfaﬂ?uﬁummﬁqw'ﬂ@mezqmmwmmmﬂuﬁmammn Carbon Black 11
ﬂ’]?ﬂfi’lﬁ‘ﬂﬂﬁ’lﬁmmﬁﬁuj

1
v a

ANNNANIIITEN LTy A NRane la lugun N 8RS UNNARAN
Carbon Black Tunisusasiialauelslusu aruazidanaeaiilonsdi, Annsudunesnasu,
anmaszaasdulngson, ArnaNdaresatdu, Acuatuisueananadulidaian, n1s
N3TAEFMANILANATBIHINY LAz ANNIzannananun Flueuifanaaans agly
8 a = v a o U dl o Y & 1 1 o dl a 49{
naat “f” wasiAnunwlndiaesiueunnsg i 1 luilaq iy uandiiiudnee uanaa sl
[~ a [ ol a = ) 2t Y]
97 Carbon  Black L unand il Aniantmuari ansnmmanzan lunistinun g s

ARanenenans 1eniluasinag

ANUNITIRAINLIANRRT TN AINENAE HUNINeaeAaLlNg flngAnsn 2552

A dl o £
AMENDTAUNANDI. .o,

|
2 6

A :zll ¥ Y a
@’]Elll@ﬂ]ﬂﬂ’]@’]?ﬂ%lﬁ‘ﬂ‘]ﬁ’ﬂﬂqﬁ‘ﬁuﬂ'}’]ﬂﬁﬁ‘t ........................................



50312314 : MAJOR : FORENSIC SCIENCE
KEY WORDS : FINGERPRINT POWDER/FINGERPRINT

PITIPOOM AMORNMONGKOL : THE DEVELOPMENT OF FINGERPRINT POWDER
FOR FORENSIC USE. INDEPENDENT STUDY ADVISOR : MAJ.GEN. KOSIN HINTAO. 118 pp.

The research aimed to proprietary formulas and developing fingerprint powder for
fingerprints latent effective for use in the forensic science by using the carbon black is the raw
material leftover from manufacturing oil be processed for development of powdery dust black to
be used in fingerprint latent by this research, a put-off to find fingerprints on the surface type flat
in this experiment using glass as the surface samples in the experiment. Comparison of basic
features that make visible the latent fingerprint. Compliance with the standard fingerprint
powder from the United States. and Japan The experts check scene The experience collected
latent fingerprints. Test the quality of the fingerprint powder, made up of Carbon Black in
fingerprints. And panelists to answer the questionnaire. (Questionnaire) to assess satisfaction
and quality of the fingerprint powder, made from Carbon Black in finding that latent fingerprints.

The results showed that experts were satisfied with the quality of the fingerprint,
made from Carbon Black in finding in latent fingerprints. Resolution Powder Dust, the intensity
of the fingerprint powder, nature of fingerprint powder, overall, the contrast of lines, the isolated
lines are clear, the distribution uniformity of dirt and abuse may be used. in forensic science
remained "good." and it's quality is similar to standard fingerprint powder, so this fingerprint
powder from carbon black is suitable for Forensic use.

Program of Forensic Science Graduate School, Silpakorn University Academic Year 2009
Student’s SIgNAtUIe. ...
Thesis AdVISOI'S SIgNAtUre .........cceeii i
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1. Stratum basale (stratum germinativum) ‘ﬂf_ui N4 mﬂiwﬂ@ummmmﬂ columna
%198 cuboid T1AE9 WeNAIN dermis gl basement membrane. Basal surface 129 Ia8N
cytoplasmic processes Feouavdu wavi hemidesmosomes, @7U lateral Way upper

= A = o Y = o A . .
surfaces & desmosomes LNaEATLLTARL19LAEN. NNeli cytoplasm £NH keratin filaments
nszaneialad a1aazagines <) wrasaniuiu bundle. wadduiisanviatudnly (stratum

, ~ R R . X - el

spinosum) AN1TULNANNEAF9LTAR b i ulununimagnmne.

2. Stratum spinosum (prickle cell layer) UsenaugoaitasgivantiuasuEeasn
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o

waedu. AN LM aziiudiusazimaduananiudntiesuazimeniudoaduan o fali

el o

Lmamﬂwm”mmuwum @ummﬁ@mmﬂuum prickle cell. a7 EM WLINAWAN ]

Et‘

wiaHiily cytoplasmic processes 1an ﬂummsﬁm“lﬂﬂﬁmmwmﬁu processes A
Y = 2 dl [~ a d? dl %
FIARUINLALINAE desmosomes. Intercellular space Ml LM 1NATRLHe9aINNIIua6a
& o 1 alld ] =K t2l o v K o val o
VRUTARUAZATUMINNHN desmosomes Tdansnnatas Wiineaniuld aannldiansoe
= @ = | ' - o L ° . A
dudwan o Jeegszndnaumad. neluieadil keratin filaments A743UN1N. Filaments 7

AuNusAU  desmosomes s lunstinseuINEIARLAZA I UNIUAANITRNA. ANelu



cytoplasm £19¥ lamellated (laminated or lamellar) granules gﬂiﬂj ARNIALAY membrane.
Lamellated granules wag keratin filaments aziiuunnTulemasAaeullnievuiauen
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3. Stratum granulosum Usznaudaaigaduu o) gUAwasnumeantu 3-5 4u.
Cell membrane #1121, Long axes 184umaawmanianwldiv surface a99Rautle iwaadis
o o . . 2 a Ao v =
ABudenasaungll. nneluimady keratohyalin granules TaRAAAANIE hematoxylin, d
g1l irregular Td& membrane WX, wazdNAUSAU keratin filaments. NMilanas granules
wanidelunay, wasunaadeesiuni124519 soft keratin, @ouniiiinuey  lamellated
granules ANWUSTIL Golgi apparatus. #49a1n lamellar granules aaaulgnatmadLAn
{uazdu contents 184571 (complex lipid & lipoproteins) 1414 intercellular space i@ form
1l barrier tlasiunisunsniuaaedanlantaanineanizasinagiain.

4. Stratum lucidum YnazluAasiiiy, {uduing 7 wazazvioulas, Uszneumae

o

v ]
Ltad 3-5 Fu a9lannsamiuuanainiu, uradanagliuwaddatuuiy. T cytoplasm
i1 semifluid substance N3aN4N keratohyalin %QﬁuﬁwgﬂudﬁLﬂu product U84 keratohyalin
granules. Keratohyalin Wnsnagszudng keratin filaments #4904 WA UALNURL U9
NANT.
o N o "
5. Stratum corneum (uduuengn Usznausteiaadla o 119 ] NRN8LAUATE
?/ a o A [-3 & 1 da/d dl dll [~
FuNanEusuNaunanlan. wasiuaniil plasmalemma wunasgiwdiy folds unnunely
anuiu folds 1aviaag indtAen. T8 nucleus, wazlu cytoplasm i lildae filaments iaat)
Tu amorphous interfilamentous matrix (keratohyalin). fﬁ”uu@mgmm stratum corneum
- Y \ =
(stratum disjunctum) Usznaudae homy cellskiy 7 aguadu < Teazngaaanaanty.
Epidermis 284 thin skin 1U14N9198Y thick skin. 13 stratum lucidum. Stratum basale
= . . . ' < | &
IWHAUUAY thick skin. Stratum spinosum L19N91. Stratum granulosum a1aazLWITUEAR
1990 2 $u vsawuduwmadnegnszdnnszanannuwuinaAsaviiuguil. Stratum cormneum

UNNIN.
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Limb Formation

Cummnuns 1926

AW 2 ua@mg The fetal hand undergoes extensive development from 6-11 weeks.

Aun Maceo, Alice V., Biological Basis of Unigueness,Persistence, and Pattern

Formation [online], Accessed 19 January 2010.Available from http://www.interpol.int.

A9 3 udng Epidermal cells began to proliferate andform the primary ridges.

AN Maceo, Alice V. , Biological Basis of Unigueness,Persistence, and Pattern

Formation [online], Accessed 19 January 2010. Available from http://www.interpol.int.

AN 4 udng Rapidly multiplying cells extend the primary ridges into the dermis

Ann Maceo, Alice V. , Biological Basis of Unigueness,Persistence, and Pattern

Formation [online], Accessed 19 January 2010.Available from http://www.interpol.int.



11

NAQIE

T weeks
11 weeks 16 weeks

A 5 u@ns The volar pads cause localized growth stresses that change as the fetus grows.

Aun Maceo, Alice V. , Biological Basis of Unigueness,Persistence, and Pattern

Formation [online], Accessed 19 January 2010.Available from http://www.interpol.int.

AN 6 WARS High, symmetrical pads tend to make BIG whorls

Aun Maceo, Alice V. , Biological Basis of Unigueness,Persistence, and Pattern

Formation [online], Accessed 20 January 2010.Available from http://www.interpol.int.

AW 7 wama Low symmetrical pads tend to make little whorls

AN Maceo, Alice V. , Biological Basis of Unigueness,Persistence, and Pattern

Formation [online], Accessed 20 January 2010.Available from http://www.interpol.int.
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AT 8 uaAd Size of the volar pads accounts for various whorl pattern sizes

Ann Maceo, Alice V. , Biological Basis of Unigueness,Persistence, and Pattern

Formation [online], Accessed 20 January 2010.Available from http://www.interpol.int.

()

AN 9 UAAS Big asymmetrical pads make large loops.

AN Maceo, Alice V. , Biological Basis of Unigueness.Persistence, and Pattern

Formation [online], Accessed 20 January 2010.Available from http://www.interpol.int.

N

AN 10 udAs Small asymmetrical pads make small loops.

Aun : Maceo, Alice V., Biological Basis of Unigueness,Persistence, and Pattern

Formation [online], Accessed 20 January 2010.Available from http://www.interpol.int.
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AN 11 w@mg Size of asymmetrical volar pads accounts for various loop sizes.

Aun Maceo, Alice V. , Biological Basis of Unigueness,Persistence, and Pattern

Formation [online], Accessed 20 January 2010.Available from http://www.interpol.int.

A9 12 uans Low volar pads make low intensity

AN Maceo, Alice V. , Biological Basis of Unigueness,Persistence, and Pattern

Formation [online], Accessed 20 January 2010.Available from http://www.interpol.int.

1 -dl . . o A & a o 1 g
1997 primary ridge ¥gANILI AB B18AT9ST 19 4LAN9T N19NE19 150 mm Gl
slunuanafialeazEndang liiiuuuioniuazazliinisasuulas 499dnin 14

FRNINDENAFNANANATIARA 284 primary ridge AegFuRianlaus anuzimaaiuiinnsin

fdp 1 [~ . . dl 1 f~ % Y a QQJ = ZJ/ a o
aRIURLN9TIALEY Ll primary ridge mamLﬂummmﬂmﬂmgﬂme'mmmuuwmum
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AR 13 Ldng Primary ridges on the bottom of the epidermis.

Ann Maceo, Alice V., Biological Basis of Unigueness.Persistence, and Pattern

Formation [online], Accessed 20 January 2010.Available from http://www.interpol.int.

WANAIN primary ridge  AUgANI94519 secondary  ridge AzU31n7)7ENI
. . o = ) . W ! Py A
primary ridge IPENAN MUY primary ridge uARuNIua e luiAenue secondary

ridge annsanulAlugaengsss 24 dlani

NN 14 ugdns Secondary ridge formation 16 - 17 Weeks

AN Maceo, Alice V. , Biological Basis of Unigueness,Persistence, and Pattern

Formation [online], Accessed 20 January 2010.Available from http://www.interpol.int.
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raraent-amplfvmg cells  semased tasal celly

AN 15 udns Cellular proliferation and mechanical stress create the surface ridges.

AN Maceo, Alice V. , Biological Basis of Unigueness.Persistence, and Pattern

Formation [online], Accessed 20 January 2010.Available from http://www.interpol.int.

i N,
Prnmary Ridge  Secondmry Ridge

A9 16 WaAd After 17 weeks, the ridges mature and grow proportionately

Ann Maceo, Alice V. , Biological Basis of Unigueness,Persistence, and Pattern

Formation [online], Accessed 20 January 2010.Available from http://www.interpol.int.

a1nnNsAnEenulsa wazlaans (Penrose and Ohara) laA1an (Okajima) way
1U1PLaes (Bakler) nudnansduuuiole Buas19tud seunnsdilanidii 10 D9 11 udaaninla

panfuailesn  ludasearsananeanadunuiiauidedasngiuaiusn luusmuitonils

=

neuen (basal layer of epidermis) HTaiFand1 a1enduLlguni (primary ridge) wdaisayidvils

a

st llaunssivtssinnidianin 14 TeanfludomisenseFunntumuuanadulgun Ao

1
=KX a

oA . . . % a a . a é’
naNa (primary ridge formation creases) Lmes;lLﬁun REINH (secondary ridge) RUTHINAUU

v 1 1
ﬁ‘wfjfmmmz’ﬁuﬂgmﬁﬁu AUNILILsEINdUAIN 24 T4 25

a
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2. WULLHWARIANEWIHE

.=i'l.l::hard habaiia photography

A W# 17 Philippines: Born Identity

AN Richardhabi, Philippines: Born Identity [online], Accessed 25 march2010. Available

from http:/worldwidephotos.multiply.com/photos/aloum/2437/Philippines_Born_Identity

anmnizaratalef i lunisigaiyanagtdann 2 dneouslun lduidneoe
ImeIg9a( gobal feature ) uATANELZIaNER (local feature)

szinnaeasanaiinia a1aanuunlauazidanls 9 dhs sasalili

2.1 dezianide wikeandlu 2 9ie oun

= ==

TA9sL (Plain Arch) TAaanselan (Tented Arch

ai QSl A a v
NN 18 anaindlatilalAeeu

N7 1 9IT0NA WHNFIIIUUA, NARIALEN uazATY, TAMNENAIART2 NaN19ALAIY

@augq(ForensicScience2 for Crime investigation ) (NFUNWY 131 A WIume anfm

,2546), 3.
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©

[%
A [ % 14 a A L%

2.1.1 1A937U (plain arch) Aeanzuzaaaeduluataiiole Neefuann

1 ¥

= v

o a A oy = X o A o @ o
°}J®1_|L5u°ﬂ%mu\1 LL@QQQM?MM@@Qﬂiﬂ@ﬂ%NMW @qﬂuQNﬂLLUUIﬁQ?quu AR UANBTUE

=

9 a 7 dl 1 9 : A a oy A 2% 1 a
mamumumwmimmwzﬁmﬂmmimmamuiumammnnmum 1NNL@uLﬂ@ﬂN’1 1NLﬂ®HN

u

1

dl (=3 ¥ o A 1y 1 d? o o Z// o 9
LLV@NﬂNVILﬂuiWH@B‘]Nﬂ@’N V?ﬂiNNLQHWQQQﬂHWNﬂ@%‘] 134&]"}@@1&@@1& ANUUATUIULAU

.3/ A K S| L
aneilaneaadudud

__jﬁﬁ_\—__‘//f_%

_ﬁﬂ\

72\ 7220 ZzZ=)
Z//}j;i\\\/#% /’*‘%t

dl Q’J A a ¥
2N 19 anedialesialAsey

N7 1 9ITONA WINAITIUNWA, NARIAIEN uAzATLY, TANENAIART2 INaN19ALIAIY

k4 v

. . . . . . a o aaa a a o '
AaUAYU(Forensic Science? for Crime investigation ) (NTUNW LTWN NTI WIUAL INNA

,2546), 4.

' o 1%

2.1.2 TAanszlay (tented arch) Aa anmauzataduluataiafaaiinlé
suies vnusdanzuans1eiulfLnd1Any

@A
nAa

]
=< A

21241 flareduduvitodeunnnd eagneunandldlffaite
naeenllfsandravil vike

2122 aoduiiegasanansaasanaiiaile duviaitennnndn
Anludurisuannuuauey vie

2.1.2.3 Huasadunmuiussanataduguuananizeayuenn
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wuld 1 du

o ﬁ\\% 7z / .\"‘\‘.;: g”ﬁs
R

AW 20 anetndatialAensylan

N1 1 9IT0NA WHNFITIUUWA, NARIALEN uAzATLY, TAMNENAIART2 NaN19ALIAIY

aauAdU(Forensic Science? for Crime investigation ) (NQWN 131 NTA WILRS Aria

,2546), 4.

1.2 szinndannne wisaaniilu 2 alia Aa

—dauanatdaaan (Right loop) Wavaneiladng (Left loop)

1 v
PN 21 waasaaaNaanadnuane

PN 1 BITONA WTHNAITIUNNA, NARIIAIEN uazALY, UANENAIART2 INaN19ALAIY

anuadw(Forensic Science? for Crime investigation ) (NFANNY ‘131N VA WiLAS A17A

,2546), 3.
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2.2.1 ¥auanailaaan (right slant loop %38 radial loop) sinnanegiland
A % = .l le o = = ?:/ dl = = 1
Uaneduwnandiiadanaldnieiiann vreliodudleresdaduilanaaie (Fandn

o A o o A
davinnailaaqn visasdnnnailnviauiie

amed

-
____‘__”/_\ - -—  dalunean

dl : A a o
NN 22 anaiadatindananaiinaan

N7 0990NA WINEITTUUNA, WARIIAIEN LazAn, WAMNENANEnT2 Nan19Auaay

aauA%U(Forensic Science? for Crime investigation ) (NN 131N NTA WIUFS AriA

,2546), 5.

2.2.2 fdananailndne (left slant loop ¥7a ulnar loop) Wananagland
= U A U = ng U A Z’/ dl = al 1
Uareduinengniladaeldnieledne vranteiindegasesietiuiienanaile Feandn

o % A o %
Tnvinngilagdng visadaringilanes

dl : = a o £
N 23 angtiadaniadavanaingis

VN7 : 9ITONA WINAITIUNNA, NARIIAIEN uazALY, UANENAIART2 INaN19ALAIY

anuadw(Forensic Science? for Crime investigation ) (NFANN ‘131N VA WILFI A117n

,2546), 6.
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anetlafauuuinuanaiegilsznnm 65 % 1asa1atalaynaiasaniulugid
medunn wiluaulnedaraiiviawuudanonatlsyunm 53% sesuuuuauaisilalennain
d o o - 4
Foiludadeunuinndnaneiiafiadssinnan)

npresnaduinumieg Ae

o

1. faaldunaudneladnanilaieadnamen
2. fisdiduannauiniiulddnatieian 1 51

3. fimedqnlanany uazsiasiuduainqadunauliiegalanaisldating

o ¥

4 ¥ 3 dl d” | ¥ ¥ o/ dl Ly 1 4 ¥
et 1 1 Inendumiuiseaduidureaduinnaunanysaiacnaden 1 16u
Tnaaglaneiisilauuusinuanaigaasuuiardqpdunaunilsisiazandudnang

4’ o 9 : A . XK = 4' o A o 9 Cs =
NUIA ATUIUAUAEUIND (ridge count) ARYNUWUIANUIU ARATUIULAUIINYAAUENAINEN

o

dUneY

1.3 dsmnniuves wiseanidu 5 15ia Ao
AunegsssNAn (Whorl)
Auneansztlnnana (Central pocket loop)
Auneansziiingng (Lateral pocket loop)
danangela (Twinned loop)

wuLgUEe (Accidenta)
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AuneaasNan (Whorl) Aunaansziilinans (Central pocket loop)
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http://www.bvda.com/EN/sect1/en_1_14a.html
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[online].Accessed 25 march 2010 , Available from
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NN 40 uanLATENABNTasIatNNAANKU (Electrostatic Dust Print Lifter)

A Lightning Powder Company, Inc. in Finland ,_Dustprint Lifting Instrument
[online].Accessed 25 march 2010 , Available from

http://www.projectina.ch/cre8.upload/pdfs/Dust%20Print%20Lifter-new.
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7. Scanning Electron Microscope

AR 41 Scanning Electron Microscope

31 : Science News. Scanning Electron Microscope [online].Accessed 25 march 2010

, Available from http://www.electron.rmutphysics.com
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NN 42 KARINNINANATRIABLANATENIN 1 TN

31 : Science News. Scanning Electron Microscope [online].Accessed 25 march 2010

, Available from http://www.microscopy.ethz.ch/history.htm
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Cumulative
Frequency Percent Valid Percent Percent
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Descriptive Statistics

Std.
N | Minimum | Maximum | Mean | Deviation

1L.aaauliineniannuadnaluen
1.1 anuasidaanaaiiamoslu 10 4 > 4.20 422
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