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ABSTRACT 
Despite advances made in areas such as DNA 
Profiling, Fingerprint are still considered to the best 
form of personal identification for criminal 
investigation purposes. The latent fingerprints may 
be found on all those surfaces to which a perpetrator 
may come in contact with and touches. These surface 
may be paper, metal sheet, door, polished surface, 
glass etc. The matter become more crucial when the 
surface is unique like a compact disc. These are most 
commonly used storage media to store the data to be 
used in the computers. This prospective study was 
conducted in the Department of Forensic Science, 
SHIATS, Allahabad. In this study various methods 
have been used to develop fingerprint on the writable 
and non-writable surface of the CD. In physical 
method, Black powder method and Magnetic powder 
method were investigated. In fuming method, Iodine 
fuming method and Cyanoacrylate fuming method 
were investigated. In chemical method, Small 
Particle Reagent method, Silver nitrate method and 
Ninhydrin method were investigated. Donors 
intentionally placed fingerprint on the writable and 
non-writable surface of the CD. The results showed 
that the Non destructive techniques for development 
of latent fingerprint on CD are Powder methods, 
Iodine fuming method and SPR method. 

Keywords: Fingerprint, CD, Non-porous surface, 
Development, Personal identification. 

 

INTRODUCTION 
A fingerprint is an impression left by the friction 
ridges of a human finger (Ashbaugh, 1999). In a 
wider use of the term, fingerprints are the traces of an 
impression from the friction ridges of any part of a 
human or other primate hand. There are three basic 
principles about why forensic scientists uses 
fingerprints as evidences. A Fingerprint is an 
individual characteristic. No two fingers have yet to 
being found to possess identical ridge characteristics. 
A Fingerprint will remain unchanged during an 
individual‟s lifetime. Fingerprints have general ridge 

patterns that can be systematically classified. There 
are three types of fingerprints that can be left behind 
at crime scene. Latent prints are the fingerprint 
which are not visible to the naked eye, and also 
known as “hidden or invisible” print. These are 

formed  from the sweat from the sebaceous gland on 
the body or water, salt, amino acid and oil contain in 
sweat. Visible prints are also known as Patent 
fingerprints. These are the fingerprint which are 
visible to the naked eye. These are those prints left by 
fingers covered with some coloured materials such as 
blood, ink, dust etc. Plastic prints is a friction ridge 
impression from finger deposited in material that 
retains the shape of ridge detail. These marks are 
generally found on objects as mud, melted candle 
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wax, thick grease deposits, wet paint, soap, etc. The 
latent fingerprints may be found on all those surfaces 
to which a perpetrator may come in contact with and 
touches. The type of surface on which latent prints 
are to be developed is one of the important factors 
when a choice for a method of development is to be 
made. The matter become more crucial when the 
surface is unique like a compact disc. These are most 
commonly used storage media to store the data to be 
used in the computers. Compact disc (CD) is 
a digital optical disc data storage format. The format 
was originally developed to store and play only 
sound recordings but was later adapted for storage of 
data (CD-ROM). CD is composed of a clear 
polycarbonate plastic substrate, a reflective metallic 
layer, and a clear protective coating of acrylic plastic. 
The reflective metallic layer is where audio data is 
read in the form of minuscule (as short as 0.83 
micrometer) depressions (pits) and contrasting flat 
regions (lands) that are arranged in a spiral track 
(groove) winding from the disc‟s inner hole to its 

outer edge.Compact discs main constituent material 
is polycarbonates plastic, into which cyanine azo and 
phthalocyanine dyes are mostly incorporated. Discs 
are coated with super purity aluminium which is 
protected by a lacquer layer. Standard CDs have a 
diameter of 120 millimetres (4.7 in) and can hold up 
to about 80 minutes of uncompressed audio or about 
700 MB of data. There are several different kinds of 
compact discs which are CD ROM, Mini-CD, CD-R, 
CD+R and CD-RW. Two forms of compact discs are 
prevalent i.e. CD-R (recordable) and CD-RW 
(rewriteable). 

MATERIALS AND METHODS 
This proposed work was carried out in the 
Department Of Forensic Science, SHIATS,  
Allahabad. Compact discs of following types were 
used as given in Table 1. 6 CD of different brand 
were collected and data stored in it will be recorded. 
Latent prints were made on the writable surface and 
non-writable surface of the CD. The latent prints 
were developed by various methods, namely black 
powder method, magnetic powder method, iodine 
fuming method, cyanoacrylate fuming method, small 
particle reagent (SPR) method, silver nitrate method 
and ninhydrin method. 

2.1. Black Charcoal Powder Method  
 
Black charcoal powder was used for detection as 
physical method. The powder was applied to the 
examined area with a camel hair fingerprint brush. 
Dark colour fingerprint ridges has been observed. 
 
2.2. Magnetic Powder Method 
 
Another type of powder, called magnetic or magna 
powder, allows for application with a magnetized rod 
that has no bristles. This type of powder can be light, 
dark or fluorescent. Magnetic powder is held by 
magnetic applicator such as Magna brush, which may 
then be gently moved across the fingerprint. 
 
2.3. Iodine Fuming Method 
 
10-15 iodine crystals was placed into a crucible dish 
of 3 inch diameter. The dish was placed on hot plate 
which was positioned inside a fume cupboard. The 
writable as well as non-writable side of CD were 
placed on it until the marks were visible. 
 
2.4. Cyanoacrylate Fuming Method 
 
Samples were put on the crucible dish which contain 
super glue (CA). The dish was placed on hot plate 
which is positioned inside a fuming chamber. The 
writable as well as non-writable side of CD were 
placed on it until the marks were visible. 
 
2.5. Small particle reagent (SPR) Method 
 
SPR is the commonly used technique for developing 
latent fingerprints on moist, non-porous surfaces. 
Conventionally, molybdenum disulphide based SPR 
has been used for the development of latent 
fingerprints while some SPR based on other materials 
such as charcoal powder, zinc carbonate and titanium 
dioxide has been reported. A number of SPR based 
on zinc carbonate have been developed in 
combination with various fluorescent dyes to develop 
latent fingerprints on a number of non-porous 
surfaces . In the present work a fluorescent SPR 
version which uses basic zinc carbonate, in concert 
with Rose Bengal dye and a commercial liquid 
surfactant. 
 
2.6. Ninhydrin Method 
 
Ninhydrin is a chemical reagent that reacts with 
„amino acids‟  present in trace amounts in 

http://en.wikipedia.org/wiki/Digital_media
http://en.wikipedia.org/wiki/Optical_disc
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perspiration to give a purple-blue coloured product 
known as “RUHEMANN‟S PURPLE” . 
 
2.7. Silver Nitrate Method 
 
The development of latent fingerprint is dependent on 
the fact that : NaCl  (sodium chloride) which is 
present in sweat reacts with AgNO3 (silver nitrate) to 
form AgCl (silver chloride) which is unstable white 
substance and darkens to dark brown ,violet or black  
when exposed to sunlight. 
 
2.8. Preservation of developed fingerprint 
 
Developed fingerprint must be best preserved by 
taking photograph of the print. 
 
 
Table-1: Description of CD used. 
 
S.N
o. 

Brand of 
CD used. 

Type No. of 
CD’s 

used. 

Type of 
files saved. 

1. Writex    R     4 .doc, 
.images, 
.mp3 

2. Moserba
er 

R 4 .ppt, .doc,. 
jpg, .mp3 

3. Sony     R 4 .mp3, .doc, 
.pdf, movie 

4. HP RW 1 .doc, .pdf, 
.ppt 

5. Winter  R 1 .mp3 
6. Moserba

er 
RW 1 .doc, .mp3 

 

RESULTS AND DISCUSSION 
This study was carried out with an objective to 
propose the non-destructive method for development 
of latent fingerprint on CD and to study the effect of 
developing reagent on working of CD. 6 CD of 
different brand has been taken and fingerprint 
developed on the writable and non-writable surface 
of CD by using different developing method to find 
out the non-destructive method for development of 
latent fingerprint on CD which was generally 
encountered in cyber crimes. 

 

 

Table-2: Various methods of development of 
latent fingerprint on the writable surface of CD 
and their effect on working of CD. 

S.
No. 

Method  Brand 
of CD 

Develop
ment 

Effect on 
working 
of CD 

1. Black 
powder 

All 
brands 

Positive  No effect 

2. Magnetic 
powder 

All 
brands 

Positive No effect 

3. Iodine 
fuming 

All 
brands 

Positive No effect 

4. Cyanoacry
late 
fuming 

All 
brands 

Positive Effect on 
working 
of CD 

5. SPR All 
brands 

Positive No effect 

 

Table 2, indicates various methods of development of 
latent fingerprint on the writable surface of CD and 
their effect on working of CD. As evident from the 
table, development of latent fingerprints could be 
achieved by all the 5 methods used. In case of Black 
powder and Magnetic powders the quality of 
developed prints was very high and the ridges are 
clearly visible and also there was no effect on 
working of CD. The result obtained here is similar to 
that obtained by Jasujaet al., (2006). 
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Fig 1: Fingerprint developed on the writable 
surface of the CD with Black powder. 

 

Fig 2: Fingerprint developed on the writable 
surface of the CD with Magnetic powder.  

In case of Iodine fuming method latent fingerprint 
developed and the ridges are clearly visible in Sony 

(R), partially visible in Moserbaer (R), HP (RW), and 
Winter (R) and ridges are not clearly visible in 
Writex (R) and Moserbaer (RW) and also there was 
no effect on working of CD and data or files could be 
easily opened. 

 

Fig 3: Fingerprint developed on the non-writable 
surface of the CD with Iodine fuming   method. 

 In case of Cyanoacrylate fuming method the quality 
of developed prints was good and the ridges are 
clearly visible in CD of different brands. But when 
the CD was tested for data stored, it was observed 
that there was effect on working of CD and data or 
files could not be opened. A research of Lewis et al., 
(2001) stated that the process involved in the 
development of latent fingerprints using 
cyanoacrylate fuming method gives rock hard 
impression i.e impossible to remove. 

In case of SPR method the quality of developed 
prints was very high and the ridges are clearly visible 
and also there was no effect on working of CD. Data 
or files could be easily displayed and opened. The 
SPR is a widely used method for developing latent 
fingerprint on non-porous wet surfaces as suggested 
in the study of  Rohatgiet al., (2014). 
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Fig 4: Fingerprint developed on the writable 
surface of the CD with Cyanoacrylate fuming  
method. 
 

 

Fig 5: Fingerprint developed on the writable 
surface of the CD with SPR method. 

In case of Silver nitrate and Ninhydrin method it was 
found that both the chemical reagent shows poor 

result because prints were not developed b this two 
chemical method. 

Table-3: Various methods of development of 
latent fingerprint on the non-writable surface of 
CD. 

S.No. Method  Brand 
of CD 

Development 

1. Black 
powder 

All 
brands 

Positive  

2. Magnetic 
powder 

All 
brands 

Positive 

3. Iodine 
fuming 

All 
brands 

Positive 

4. Cyanoacryl
ate fuming 

All 
brands 

Negative  

5. SPR All 
brands 

Positive 

6. Ninhydrin All 
brands 

Negative 

7. Silver 
nitrate 

All 
brands 

Negative 

 

Table 3, indicates various methods of development of 
latent fingerprint on the non-writable surface of CD. 
As evident from the table development of latent 
fingerprints could be achieved by black powder 
method, magnetic powder method, iodine fuming 
method and SPR method. In case of Black powder 
and Magnetic powders the quality of developed prints 
was very high and the ridges are clearly visible in CD 
of different brands.In case of Fuming method, iodine 
fuming method gives the best result in comparison 
with cyanoacrylate fuming method. In case of SPR 
the quality of developed print was good and the 
ridges are clearly visible. In case of Silver nitrate and 
Ninhydrin method it was found that both the 
chemical reagent shows poor result because print 
were not developed by this two chemical method. 
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SUMMARY 
The present study entitled “Non Destructive 

Techniques for Development of Latent Fingerprint on 
Compact Disc” was carried out in the Department of 

Forensic Science, SHIATS, Allahabad. 
6 CD of different brand has been taken and 
fingerprint developed on the writable and non-
writable surface of CD by using different developing 
method. The developing methods were Black powder 
method, Magnetic powder method, Iodine fuming 
method, Cyanoacrylate fuming method, SPR method, 
Silver nitrate method and Ninhydrin method. 
Fingerprint samples on the writable surface of CD 
was treated with different development method and it 
was found that Black powder method, Magnetic 
powder method, Iodine fuming method, 
Cyanoacrylate fuming method and SPR method 
shows the best result. Silver nitrate method and 
Ninhydrin method shows poor result because 
fingerprint were not developed by this two chemical 
methods. 
Similarly, Fingerprint samples on the non-writable 
surface of CD was treated with different development 
method and it was found that Black powder method, 
Magnetic powder method, Iodine fuming method and 
SPR method shows best result in comparison with 
cyanoacrylate fuming method. Silver nitrate method 
and Ninhydrin method shows poor result because 
fingerprint were not developed by this two chemical 
methods. 
 

CONCLUSION 
This study was carried out with an objective to 
propose the non destructive techniques for 
development of latent fingerprint on CD and to study 
the effect of developing reagent on working of CD. 
The results showed that the most effective method for 
the development of fingerprint on the writable 
surface of the CDs are Black powder, Magnetic 
powder, Iodine fuming, Cyanoacrylate fuming and 
SPR method. The most effective method for the 
development of fingerprint on the non writable 
surface of the CDs are Black powder, Magnetic 
powder and Iodine fuming method. The least 
effective method for development of fingerprint on 

both surfaces of CD are Silver nitrate method and 
Ninhydrin method. 
From this study it was concluded that the Non 
destructive techniques for development of latent 
fingerprint on CD are Powder methods, Iodine 
fuming method and SPR method. Data could be 
retrieved in all CDs as well as rewritten in case of 
Moserbaer (RW) and HP (RW). 
In case of Cyanoacrylate fuming method the quality 
of developed prints was good and the ridges are 
clearly visible in CD of different brands. But when 
the CDs was tested for data stored, it was observed 
that there was effect on working of CDs and the data 
or files could not be opened so, it is a destructive 
technique.  
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