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ABSTRACT

A comparative study of a fingerprint detection method without DNA contamination on narcotics
packaging could reveal connected evidence, both fingerprints and DNA, to the perpetrators. According
to a survey conducted by the Police Forensic Science Center 7, polypropylene (PP) bags were used
for containing a narcotic, the most being 31.25%. Therefore, PP was selected as a material to examine
the quality of latent fingerprints by magnetic powder, superglue and superglue followed by a magnetic
powder method. The naturally sweaty and loaded fingerprints of six volunteers were pressed on the PP
with all five fingers and continued to be pressed to other piece of PP six times. It was found that all 3
methods gave an effective difference at the significant level of 95% (p<0.05). The magnetic powder was
the most effective method. Superglue showed less effective than magnetic method. Superglue followed
by magnetic powder showed the least effective method. Although the fingerprints collected by the
superglue followed by magnetic powder method was a low mean of minutiae, it could verify a person

due to a value greater than 10 points without causing DNA contamination.
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Table 1 Type of cases which latent fingerprints were submitted for examination in area of the Police

Forensic Science Center 7, which was a case study

Type | proper | evidence | live drug | fire Tres- Inde- 10 traffic | bomb
of -ty pass cent prints

case

case 3717 489 145 131 23 13 10 10 8 2

% 81.73 10.75 3.19 | 2.88 | 0.51 0.29 0.22 0.22 0.18 0.04
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Table 3 Types of materials used to encapsulate drugs and collect latent fingerprints

type A E I D M B Cc H F J (o] N G K L
found 40 13 11 10 9 8 7 5 5 5 3 1
(times)

% 3125 1061 859 781 7.03 6.25 547 547 391 391 391 234 156 156 0.78

a 6 a a ad
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Table 4 Relationship of magnetic powder, superglue, and sequence of superglue-magnetic powder

methods with minutiae (P<0.05)

Dependent Variable | Sum of Squares df Mean Squares F Sig.
Method 2094.689 5 418.938 9.790 .000
Volunteer 764.935 5 152.987 3.575 .014
Total 2859.624 10 571.925
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Figure 2 The correlation between the average of minutiae of each finger at the first deposit of 6
volunteers and (A) natural fingerprints with magnetic powder (B) natural fingerprints with
superglue (C) natural fingerprints with superglue/magnetic powder (D) loaded fingerprints with
magnetic powder (E) loaded fingerprints with superglue (F) loaded fingerprints with

superglue/magnetic powder
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Figure 3 The relationship between minutiae average of 1R, 2R, 3R, 4R and 5R of 6 Thai volunteers

who were deposited continuously from the 1st to the 6th order
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Figure 4 The relationship between minutiae of natural and loaded fingerprint in the 1st and 6th order of

thumb (1R) and pinky finger (5R); Method 1, magnetic powder, method 2, superglue, and

method 3, superglue/magnetic powder.
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Table 5 The efficiency of the fingerprint collection method is based on minutiae. Magnetic powder
(method 1), Superglue (method 2), Superglue/magnetic powder (method 3), Black powder
(method 4) and superglue/black powder (method 5).

1 2 3 4 5
Type of
Finger order order order order order
fingerprints
1 6 1 6 1 6 1 6 1 6
Right tumb (1R) VIiVvIivIivIivI]IOol v vV
natural
Right pinky finger 5R) | ¥ | ¥ |V | O[O | O | v O |V |O
Right tumb (1R) ViV iviI iIv | IV IV |V |V |V ]|V
loaded
Right pinky finger 5R) | ¥ | Y [ Y [ Y [V [ O |V [V |V [V

Note: v refer to minutiae > 10 points O refer to minutiae < 10 points

1°! Deposited order

Thumb
(1R)

Pinky finger
(5R)

(b) (c) (d)
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6™ Deposited order

Figure 5 Latent fingerprint characteristics of the natural fingerprints at the 1st (top) and 6th (bottom)

order of right thumb (1R) and right pinky finger (5R) that appeared after various collection

methods; (a) magnetic powder, (b) superglue, (c) superglue/magnetic powder, (d) black

powder and (e) superglue/black powder
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Figure 6 Quality of latent fingerprint revealed by AFIS (A) 1% deposited show 60 points of minutiae

and (B) 6" deposited show 14 points of minutiae
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magnetic powder
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Morphology
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Figure 7 Image from digital microscope. The natural fingerprint of right pinky finger imprinted 1* order

on PP transparent plastic after various examination methods. (A) Morphology of magnetic powder

(B) Morphology of black powder (C) fingerprint with magnetic powder (D) fingerprint with black

powder (E) & (F) fingerprint with superglue (G) fingerprint with superglue/magnetic powder

and (H) fingerprint with superglue/black powder.
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