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ABSTRACT 
Fingerprints are among the oldest methods of 
personal identification. It is the production of the 
friction skin ridges found over the palmer surface of 
the fingers and thumbs and, once formed does not 
change throughout life except in size. PTC is one of 
the best methods for development of latent 
fingerprints on adhesive and non-adhesive surfaces of 
tapes as well as on steel surfaces such as knife blade. 
PTC formulation works equally well on dry, non-
porous surfaces as well as surfaces which do not 
respond well to brushing.  
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1. INTRODUCTION 
Fingerprint is the production of the friction skin 
ridges found over the palmer surface of the fingers 
and thumbs. The „Friction Ridges‟ are the raised 

portion of the epidermis of fingers and toes which 
assist us in gripping rough surfaces and also 
improves contact in wet conditions. Friction ridges 
are also known as „epidermal ridges‟ which are 

caused by the underlying interface between the 
dermal papillae of the dermis and the interpapillary 
pegs of the epidermis. The principle of phase transfer 
catalysis (PTC) is brought forth well by Reuben and 
Sjoberg (1981). The principle of PTC is based on the 
ability of certain “phase-transfer agent” (the phase 

transfer catalysts) to facilitate the transport of one 
reagent from one phase into another (immiscible) 
phase wherein the other reagent exists. Thus, reaction 
is made possible by bringing together the reagents 
which are originally in different phases. PTC is one 

of the best methods for development of latent 
fingerprints on adhesive and non-adhesive surfaces of 
tapes as well as on steel surfaces such as knife blade 
dipped in or washed with certain amount of 
concentration. PTC formulation works equally well 
on dry, non-porous surfaces as well as surfaces which 
do not respond well to brushing. 

2. Materials and Methods 
Place of study 

Present study has been conducted in Forensic science 
lab and Department of Chemistry in S.G.T.B. Khalsa 
College, University of Delhi. 

Donors 

A total of five individuals with variable donor 
capabilities impinged latent fingerprint samples in the 
study. All the donors were adult and varied among 
males and females. Subjects were asked to impinge 
fingerprints without prior washing and cleaning of 
hands with normal pressure so as to introduce 
practical variability. 

Ambient conditions 

Study was done in winter environmental conditions 
under relative humidity of 30-75% and temperature 
ranging between 10-25 degree C. 

Materials Required 

1.  Chemicals: 

(a)Rose Bengal: - It is used as a dye to give 
coloration to the print which is not visible to the 
naked eyes. Rose Bengal is non-toxic and gives sharp 
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and clear prints. It is fluorescent dye which makes 
weak prints visible under ultraviolet light.   

(b)Tetrabutylammonium iodide: - It is a quaternary 
ammonium salt with aniodide counter ion commonly 
used as phase transfer catalyst. Being a catalyst it 
increases the rate of reaction between the surface and 
PTC liquid and is not consumed in the reaction. 

2.Glass wares:- 

50 ml measuring cylinder, 100 ml beakers and Glass 
rod. 

3.  Magnetic stirrer 

4.Surfaces: - Cello tapes, Brown tapes and Knife 
blade. 

Preparation of reagent and Procedure: 

Composition 1 :- 

 0.2650 g Rose Bengal dye in 25 ml Distilled water. 

Composition 2 :- 

0.0922 g Tetrabutylammonium iodide in 25 ml 
Distilled water. 

Procedure:- 

1. Firstly, solution of 0.0922 g 
Tetrabutylammonium iodide (catalyst) 
was prepared in 25 ml distilled water.  

2. In another beaker, a solution of Rose 
Bengal dye with 0.2650 g of dye was 
prepared in 25 ml distilled water. 

3. Then both the solutions were 
mixed and were kept on the 
magnetic stirrer for 30 minutes. 

4.  Prepared solution was poured 
over the target surface. 

3. RESULTS AND DISCUSSION 
Chemical used = PTC (phase transfer contrast) 
Dye used = Rose Bengal Dye. 
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III. Surface=Knife Blade 
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4. Summary and Conclusion 
In this study, a phase transfer catalyst has been 
successfully used to detect Latent Finger prints on 
various surfaces including adhesive and non-adhesive 
sides of cello tape and the knife blade. The study for 
fingerprint development was conducted at different 
time intervals (in minutes), time interval being 10 and 
20 minutes. On the Adhesive side, developed 
fingerprints were found to be permanent unless the 
adhesive was removed from the tape with some force. 
But being sticky in nature, the stain adheres to the 
surface firmly. On the non-adhesive side, developed 
fingerprints were found to be temporary because 
unlike the adhesive surface it does not have any 
sticky substance due to which the stain do not adhere 
to it firmly and can be removed or wiped off easily. 
On the stainless steel knife blade, developed 
fingerprints were found to be permanent unless the 
metallic surface is washed off or wiped off. 

Thus, it can be concluded that PTC is one of the most 
readily available method for fingerprint development 
as it develops print with a sharp contrast with the 
background and is easy to available at low cost as 

well as it is non-toxic in nature and easily applied on 
almost all surfaces. 
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