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Abstract – The work described below focuses on enhancement/refreshment of older latent fingerprints 

onto a nonporous (glass) surface. The aging of the fingerprints is a major problem of the forensic science, 

because of the compound’s degradation under the influence of a variety of atmospheric parameters, in 

addition to the time factor. The humidification extent on the latent fingerprints appeared to be one of the 

critical factors for the deposition of the cyanoacrylate on the finger-marks, since the unsaturated bonds 

from lipid content from the latent fingerprints serve as active water condensation centers. In the present 

work we show results from the enhancement of aged latent fingerprint details by activation of the 

humidity condensation centers with exposition to UV or X-ray radiation prior to their developing into the 

cyanoacrylate fuming chamber.  The aging of the latent fingerprints on glass surfaces with the time for 

given conditions was established. A term “critical day” was introduced as the day when the detectible 

details from the latent fingerprints dropped to one half of the initial number of details, recovered from 

identical fresh latent fingerprint. As the fingerprints were aged to the “critical day”, one third of the 

samples were exposed to a UV for 15 minutes, another third to 15 minutes of X-ray radiation and the last 

third was kept unexposed. All the samples were developed into a single cyanoacrylate fuming process. The 

results showed that in both UV and X-ray cases, a considerable enhancement/refreshment, in 

approximately 50% of the aged latent fingerprints, has been achieved with only a short term irradiation 

(15 minutes). 
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1. INTRODUCTION 

Due to their uniqueness for each human being, 

fingerprints have been used in judicial systems 

worldwide as indisputable evidence for the presence 

of a given person at a given place. The aging of the 

fingerprints, however, is a major problem of the 

forensic science, because of the compound’s 

degradation under the influence of a variety of 

atmospheric parameters, in addition to the time 

factor. Once a fingerprint is deposited, its 

composition is subjected to a change [1-4]. Aging 

studies and composition variations have been made 

by various authors [5, 6]. Some have conducted 

extensive research to establish the dependence of the 

changes in relative humidity on the effectiveness of 

the cyanoacrylate fuming technique [5]. The 

humidification extent on the latent fingerprints 

appeared to be one of the critical factors for 

deposition of the cyanoacrylate on the finger-marks, 

since the unsaturated bonds from lipid content from 

the latent fingerprints serve as active water 

condensation centers, and hence induces an increased 

polyacryl deposit on the printed ridges.  

2. MATERIALS AND METHODS 

Fingerprints of fingers 2, 3 and 4 of the same person 

were deposited onto a glass substrate during the 15 

days in sequence. The last day all the samples were 

developed into one single fuming chamber, whereas 

fingermarks aging from 0-15 days were produced. 

For the sake of a better contrast, the fingerprints were 

subjected to a further treatment with magnetic 

powder. The samples were photographed with a 

digital camera. Without any previous digital 

enhancement, the photographs were analyzed in 

Photoshop, whereas the characteristic points in the 

carefully chosen elliptical sections were marked and 

counted as a total number of “readable” characteristic 

lines/points, as presented on Figure 1. The decrease in 

the number of lines for each individual fingerprint 

indicated the aging of the fingerprints over time.  
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The day in which the number of “readable” characteristic lines 

dropped to one half from their initial number (sample as-is or 

sample denoted as day 0) was evaluated as the “critical day”. 

In the next step of this research, the deposition of the finger-

marks onto glass surface and their aging for 6 days 

(approximately to the critical day) are considered. Some of the 

samples were let as-is (not intentionally irradiated with any 

source of radiation) for comparison. Other samples were 

subjected to 30 minutes of UV radiation from Hg-lamp (UV-

A, UV-B and UV-C). The intensity of the UVA radiation at 20 

cm distance (approximate distance from the samples) was 0.2 

W/m
2
.  Also, other samples were exposed to X-ray radiation 

for 15 minutes whereas the fingerprint from Finger 3 was 

irradiated with the central part of the beam from a small 

educational grade X-ray tube operated at 20 µA and 20 kV.  

All the aforementioned samples were set in the cyanoacrylate 

(CA) chamber (humidification and fuming) in a single process.  

The samples were further developed with a magnetic powder, 

photographed and subjected to a visual analysis in Photoshop, 

as described previously. The characteristic points/lines were 

counted with the same methodology and the numbers 

indicating the enhancements were presented in line-graphs. 

3. RESULTS AND DISCUSSION 

The curves of the aging of the latent fingerprints, deposited on 

glass surfaces, are given on Figure 2. The figure shows the 

aging (decrease of the characteristic lines and artifacts) over 

time for each individual finger and for the average value of the 

characteristic points from all three fingerprints is abrupt during 

the first 5-6 days. It is also evident that the number of the 

mentioned points drops to one half of its initial value after 

approximately 6 days. Hence, the day-6 was considered to be 

the critical day of aging. 

 Fig. 1 – Counting the number 

of characteristic points 

0

5

10

15

20

25

30

0 2 4 6 8 10 12 14 16

Time [Days]

N
u

m
b

e
r 

o
f 

c
h

a
ra

c
te

ri
s
ti

c
 l

in
e
s

Finger 2

Finger 3

Finger 4

mean of 3 fingers

crytical day = day 6

Fig. 2 - Aging of the fingerprints deposited on a glass surface - number of characteristic lines versus 

the day of age. 
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Fig. 3 -  Comparison of fingerprints of Fingers 2, 3 and 4 on glass surfaces, recovered after 6 days (left three 

columns) and to 15 days (right three columns), as-is (top row) and irradiated with UV radiation (bottom row) 

before the CA fuming. 

Figure 3 shows the photographs of the developed 

fingerprints by the CA-fuming and the additional 

magnetic powder visualization of the prints from 

fingers 2, 3 and 4, deposited on a glass surface. The 

left three columns pertain to the images of 

fingerprints after 6 days upon deposition, whereas the 

right three columns show the samples which are 15 

days old. The top row with the photographs shows the 

as-is (non-irradiated samples) while the bottom row 

presents the fingerprinted samples, irradiated with 

UV before the CA-fuming process. 

Figure 4 shows the photographs of the developed 

fingerprints by the CA-fuming and the magnetic 

powder visualization of fingers 2, 3 and 4, deposited 

on glass surfaces, whereas the left two columns 

pertain to the images of fingerprints after 6 days upon 

deposition. Moreover, the right two columns show 

the samples which are 15 days old. The top row with 

the photographs shows the as-is (non-irradiated 

samples), while the bottom row presents the 

fingerprinted samples, irradiated with X-rays before 

their development in the standard CA-fuming 

process.  

The recovery process of the latent fingerprints is 

evident from Table 1, which clearly shows the 

increase in the number of characteristic lines obtained 

from the aged latent fingerprints due to the previous 

irradiation with either UV or X-ray sources. From 

Table 1 it can be seen that about 50 % relative 

enhancement (refreshment) of the mean number of 

characteristic points for identification in the aged 

latent fingerprints could be achieved with application 

of either 30 minutes of UV radiation or 15 minutes of 

X-ray radiation. In other words, the number of the 

characteristic points/lines grows for about 50% as the 

samples are irradiated with either UV or X-rays, prior 

to their development into the CA-chamber. Figure 5 

presents the enhancing effect of the aforementioned 

irradiation for each separate finger (2, 3 and 4) to 

each of the examined radiation sources (UV of X-

ray). 
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Fig. 4 - Comparison of fingerprints of Fingers 2, 3 and 4 on glass surfaces, recovered after 6 days (left two 

columns) and to 15 days (right two columns), as-is (top row) and irradiated with X-ray radiation (bottom row) 

before the CA fuming. 

Table 1.  Recovery of the fingerprints - number of characteristic points after and before the irradiation with UV 

or X-ray. 

 

Aged 

as-is 

Irradiated 

with UV 

Irradiated 

with X-

ray 

UV-relative 

enhancement 

[%] 

X-ray-relative 

enhancement 

[%] 

Finger 2 14 24 22 41,7 36,4 

Finger 3 3 13 7 76,9 57,1 

Finger 4 6 14 15 57,1 60,0 

Mean of 3 fingers 7,7 17 14,7 54,9 47.7 

 

4. CONCLUSION 

The aging of the latent fingerprints on glass surfaces 

with the time at given conditions was established. At 

a normal room temperature and atmospheric 

conditions, the “critical day” (the day when the 

readable lines/details from the latent fingerprints 

dropped to one half of the initial number of 

characteristic lines), was found to be the sixth day. As 

the fingerprints were aged to the “critical day”, one 

third of the samples were exposed to a UV for 15 

minutes, another third to 15 minutes of X-ray 

radiation and the last third was kept unexposed. The 

results showed that in both UV or X-ray cases, a 

considerable enhancement/refreshment of the aged 
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latent fingerprints of approximately 50%  has been 

achieved with only a short term irradiation (30 

minutes and 15 minutes, correspondingly).  Since this 

is only a preliminary study, the chemical mechanism 

of the organic changes due to aging, the reversible 

creation of the condensation centers for an enhanced 

humidification and the CA-deposition on the old 

latent fingerprints remain to be studied in the future. 
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Fig. 5 - Enhancement/refreshment of the fingerprints: change of 

the number of characteristic points before and after the 

irradiation with UV or X-ray. 


