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Detection of Latent Fingerprints and Palmprints on Latex Gloves Using

Chemical Methods
o 1*__A L 2 = aAa 2 (24 3
30y AvY,  BUATI BNININ,° FUIT AN ua:yszayu B

Surachai Kongchoo,” Chanisara Kaewmak,? Sunaree Saleemin’ and Nur-ainoon Chek-teh’
Received 13 March 2024, Revised 21 June 2024, Accepted 27 June 2024
ABSTRACT

The purpose of this research was to find suitable conditions for collecting latent fingerprints and palmprints
on rubber gloves by studying three factors: types of rubber gloves (blue and purple nitrile gloves and white
natural gloves); storage periods (immediate, 12, 24, 48, and 72 hours); and chemical method (wet powder,
ninhydrin, indanedione/Zn, and cyanoacrylate). In addition, the surface of the rubber gloves was studied. and
Latent fingerprints and palmprints were compared for identification purposes. The results of the study showed
that the three types of rubber gloves that could be collected using the wet powder method at the periods of the
immediate and 12 hours periods show the best latent fingerprints and palmprints. From the study of the surfaces
of the fingers and palms of the three types of rubber gloves, comparing before and after the experiment using
scanning electron microscopy (SEM), it was found that the wet powder method did not damage the surface of
the rubber gloves. moreover, for the comparison the latent fingerprints and palmprints collected with the
tenprints and the right and left palms of the researchers and volunteers using the forensic compared software
(FCS) program found that minutiae points could be used. Verification could be used to confirm the identity of
the person.
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Figure 1Detection of minutiae point using Automated Fingerprint and Palmprint Identification System of

Police Forensic Science Center 10

Table 1 The quality of fingerprints and palmprints is ranked from O to 4

Grade Description Quality

0 There were no latent fingerprints or palmprints found not detected
Latent fingerprints and palmprints have very few distinct features, ranging from

1 1 to 5 minutiae Low
Latent fingerprints and palmprints include unique characteristic points that range

2 from 6 to 9 minutiae; nevertheless, these points cannot be compared to verify Medium
an individual's identity
Latent fingerprints and palmprints have unique distinctive points. The minutiae

3 range from 10 to 12. It is evident that they are useful for identification and Good
comparison
It is evident that latent fingerprints or palmprints have at least thirteen details

4 Very good
that can be compared and identified
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Table 2 Standards for calculating latent fingerprint and palmprint quality scores

Range of minutiae (points) Analysis of the findings
0.0-0.8 No quality
09-16 Low quality
1.7-24 Medium quality
25-3.2 Good quality
3.3-4.0 Very good quality
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Figure 3 The quality of latent fingerprint observations on white natural rubber gloves, blue and purple

nitrile gloves under various period times and techniques
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Figure 4 The quality of palmprint observations on white natural rubber gloves, blue and purple nitrile

gloves under various period times and techniques

Table 3 Comparing latent fingerprints quality according to collection methods

Source of Variation SS Df MS F p
Between Groups 36.044 3 12.015 41.590 .000
Within Groups 4.622 16 0.289
Total 40.667 19
*p < 0.05
Table 4 Comparing palmprints quality according to collection methods
Source of Variation SS Df MS F p
Between Groups 33.089 3 11.030 39.707 .000
Within Groups 4.444 16 0.278
Total 37.533 19

*p < 0.05
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Table 5 Comparing latent fingerprints quality according to collection latex gloves

Source of Variation SS Df MS F p
Between Groups 0.260 2 0.130 0.053 0.948
Within Groups 21.900 9 2.433
Total 22.160 11
*p < 0.05

Table 6 Comparing palmprints quality according to collection latex gloves

Source of Variation SS Df MS F o]
Between Groups 0.000 2 0.000 0.000 1.000
Within Groups 19.200 9 2.133
Total 19.200 11
*p < 0.05
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Table 7 Comparing latent fingerprints quality according to collection period times

Source of Variation SS Df MS F p
Between Groups 6.733 4 1.683 0.770 0.549
Within Groups 120.250 55 2.186
Total 126.983 59
*p < 0.05
Table 8 Comparing palmprints quality according to collection period times
Source of Variation SS Df MS F p
Between Groups 7.433 4 1.858 0.952 0.441
Within Groups 107.417 55 1.953
Total 114.850 59
*p < 0.05
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Table 9 Comparing SEM images (x1000) of surface morphologies of blue and purple nitrile gloves, and

white natural glove with pre- and post-experimental of each chemical method

Blue nitrile gloves

Purple nitrile gloves

White natural glove

Chemical
Fingerprint Palmprint
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region

region

Pre-
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Wet powder
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Cyanoacrylate

Indanedione/Zn
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Figure 5 Tenprints and latent fingerprints can be compared. (The matching minutiae are indicated by

the red point)

Figure 6 It is possible to compare the palmprints of the left and right hands. (The red point indicates

the corresponding minutiae.)
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