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Introduction  
Characteristic alternating strips of ridges and 
furrows, forming a variety of patterns are 
present on the palmar and the plantar surface is 
called the friction skin. The elements and 
characteristics are used to identify and 
individualize the print.  These impressions from 
the terminal phalanx are termed as fingerprints. 
Fingerprints are a type of evidence which are 
often found at a crime scene. They are not only 
one of the most crutial evidence but also the 
only one which may be used to establish 
individuality1. The most common and 

problematic type are the latent prints owing to 
their apparent invisibility to the naked eye. A 
wide array of physical, chemical and optical 
techniques is available for their development2. 
Numerous substances found in the fingerprint 
may originate from five different sources, which 
are, eccrine gland secretions, apocrine gland 
secretions, sebaceous gland secretions, 
epidermic substances and external contaminants 
from the environment. Table 1.1 summarizes 
composition of fingerprint residue produced 
from the sweat glands (4,5).  
 After coming in contact with the surface, the 
latent deposit undergoes reactions, oxidation, 
bacterial attack, drying out and ultimately gets 
dissipated. Due to evaporation of water, Crystals 
of inorganic compounds are found soon after the 
deposition. Bacteria continue to decompose the 
print. Lipids undergo oxidation and hydrolysis. 
Urea migrates from the deposit. The volatile 
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constituents evaporate and other constituents 
solidify. As the print ages, the viscosity 
increases and ultimately dries, hardens and 
dissipates3.Thus this ageing is a slow process 
and if a suitable development technique is 

employed in the time phase, positive results are 
obtained. The present communication provides a 
review of various conventional and modern 
fingerprint development techniques. 
 

Table 1.1: A summary of fingermark residue composition as contributed by the sweat glands 
Source  Constituents 

Inorganic Organic 
Eccrine glands Chlorides 

Metal ions (Na+, K+, Ca2+) 
Sulphates 

Phosphates 
Fluoride 
Bromide 

Iodide 
Bicarbonate 

Ammonia (>98%) 
Trace Metals 

Amino acids 
Proteins 
Glucose 

Urea 
Uric acid 

Lactic acid 
Pyruvate 

Creatinine 
Choline 

Glycogen 
Vitamins 

Sterols 
Enzymes 

Immunoglobulins 
Fatty acids 

 
Apocrine glands Iron 

Water (>98%) 
Proteins 

Carbohydrates 
Cholestrol 

Sterols 
Sebaceous glands  Glycerides (30-40%) 

Fatty acid (15-25%) 
Wax esters (20-25%) 

Squalene (10-12%) 
Cholesterol esters (2-3%) 

Cholesterols (1-3%) 
Miscellaneous contaminants Drugs 

Cosmetics 
Drugs 

Cosmetics 
Epidermal skin 

Nicotine 
Blood 

2. Some conventional and modern 
development techniques  
Each technique of fingerprint development 
targets a particular component or the complete 
latent fingermark residue. The understanding of 
the composition has led to the emergence of 
better and novel techniques. Various factors 
affect the success and optimization of a 
particular technique. Variables may be classified 

as: Pre- deposition factors like age, gender, diet, 
lifestyle etc. of donors, mid-deposition factors 
which refer to the substrate properties and 
contact dynamics and post-deposition factors 
which imply the environmental conditions and 
surface chemistry and porosity. These factors 
should be considered for attaining prolific 
results by using the most suitable development 
technique6.     



  Dhall J.K.  et al., J. Harmoniz. Res. Appl. Sci. 2014, 2(3), 150-158 

www.johronline.com                       152 | P a g e  

 

Powder Method 
The application of finely divided material and 
the subsequent removal of the excess powder by 
brushing, blowing or tapping has been a 
recognized method since the 19th century.  The 
powder composition mechanically adheres with 
the moisture and the oily fingerprint residue. 
The frictional charges results in the electrostatic 
attraction between the residue and the powder, 
which forms the principle of adherence. The size 
and shape of the powder particles govern the 
effectiveness of adherence7. Particle size ranges 
from 1 µm to 10 µm in diameter8. The powder is 
optimum if it bears no affinity for the surface 
and provides maximum contrast9. The powders 
are classified as regular, metallic and 
luminescent. Regular powders comprise of a 
resinous polymer for adhesion, which may be 
starch, kaolin, silica gel or rosin.  Apart from the 
polymer it contains a colorant. Though both 
organic as well inorganic colorants can be used, 
the health hazards associated with the inorganic 
compositions have made the former more 
popular. To enhance the efficiency the powder is 
sometimes further coated on to fine quartz or 
plastic particulates. Organic dyes which exhibit 
fluorescence or are laser active are commonly 
employed for the same. Rhodamine B and 
fluorescin are examples of widely used dyes. A 
recent modern advancement is the use of 
sublimable powders7. Metallic powders are 
advantageous with respect to their shelf lives but 
impose toxic effects to the users. Fine Powders 
generally range from 1 to 50 µm10. Aluminum, 
zinc, copper and iron powders are used 
prevalently. Luminiscent fingerprint powders 
impose severe health hazards and are toxic in 
nature. These cause severe occupational hazards 
such as chronic disorders of the skin and vision. 
Morbidity cases have also been reported7.   
Ninhydrin method  
In 1910 Siegfried Ruhemann first synthesized 
ninhydrin (2, 2- dihydroxy-1,3-indanedione) and 
discovered its reaction with amino acids. The 
reaction results in a non fluorescent, purple 
colored compound which was subsequently 
named Ruhemann’s purple11. In spite of being 
used for many years in amino acid 

chromatography, ninhydrin was first employed 
in developing latent fingerprints in 1954, when 
Oden developed latent fingerprints on paper12. 
Ninhydrin is the most popular method to 
develop latent prints on porous surfaces The 
reagent had been prepared using ethanol, 
petroleum ether or acetone containing ninhydrin 
in the concentration range of 0.2 -1.5 %. But 
these Reagents imposed serious drawbacks of 
being inflammable and also affected the ink on 
the paper bearing the print13. These 
disadvantages were not exhibited by a non 
flammable composition called non flammable 
ninhydrin (NFN). This reagent was prepared by 
dissolving ninhydrin in ethanol and acetic acid 
followed by subsequent dilution with florosil 
(1,1,2-trichloro 1,2,2 –trifluorethane) 14. Since 
all amino acids give the same purple color, it 
was opiniated that the nitrogen of the amine 
group is responsible for the reaction15. Inspite of 
the successful development rates, there was a 
serious limitation in terms of contrast. Herod 
and Menzel, 1982 revealed that a post treatment 
with zinc chloride is an advantageous 
modification of the conventional method. It was 
found that Ruhemanns purple forms a 
coordination complex after treatment with metal 
salts. This effect is further enhanced on cooling 
with liquid nitrogen11. Another breakthrough 
was the post treatment with lasers and 
alternative light sources15. Because of the slow 
reaction rate, application of heat has been 
recommended but it cannot be done on all types 
of surfaces. Also, temperature, humidity and pH 
must be controlled for optimization. Hence 
inspite of being the most popular method for 
developing latent prints on porous surfaces, 
ninhydrin analogues have been discovered that 
offer operational advantages, enhanced quality 
and more sensitivity than ninhydrin16. 1,8- 
Diazafluorene-9-one (DFO) and 1,2-indanedione 
are the most acknowledged analogues since they 
produce luminescence and intense color without 
any further treatment11.    
Cyanoacrylate method 
In the cyanoacrylate method or the superglue 
fuming technique, alkyl 2-cyanoacrylate reagent 
is allowed to vaporize. On vaporizing it 
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undergoes anionic polymerization. Adsorption 
takes place between the polymerized ester and 
the fingerprint residue resulting in a white 
colored   deposition17. The latent print bearing 
specimen is kept in a fumigation chamber under 
80 %  relative humidity and the cyanoacrylate 
vapors are generated on heating. Effective 
results are obtained on both non porous and semi 
porous surfaces. Due to the white deposition 
produced, the technique fails to produce a sharp 
contrast. Post treatments such as powder dusting 
and dye staining have been suggested as a means 
to overcome this drawback18. Basic yellow 40 
and Rhodamine 6G were suggested as effective 
dyes for post staining19. In an another study, 
sublimation of the dye for post treatment was 
advocated but it requires high temperatures20. In 
a recent study, LumicyanoTM technique was 
investigated. The technique utilized a liquid 
composed of 99% cyanoacrylate and 1% 
fluorophore and the fingermarks were 
subsequently enhanced with basic yellow 40 dye 
solution18.   
Iodine method 
Iodine vapors passed over a latent fingerprint, 
causes the lipids in the print to absorb the vapors 
turning them orange or brown. The prints fade 
quickly. Despite the lack of longevity of the 
iodine treated fingerprints, the method is very 
commonly used because of its easy operation, its 
applicability on various types of surfaces and its 
non destructive nature. Iodine method cannot be 
used on substrates exposed to water because of 
the solubility of chlorides in water13. Chemical 
Reagents such as starch21 and benzoflavone22 are 
commonly used to fix iodine developed prints. 
Pressing a silver foil on the iodine developed 
prints has also been recommended. It firstly 
produces a yellow color of silver iodide which 
subsequently turns black on exposure to light22.   
Phase transfer catalysis (PTC) method  
The weak or no development of latent prints 
may be due to the difference in phases of 
reagent (aqueous) and the residue (sebaceous). 
PTC is a heterogenous catalysis, where a 
catalyst facilitates the migration of a reactant 
from one phase to another. It comprises of a 
hydrophilic phase, a hydrophobic phase and an 

interphase. The ion gets transferred from the 
aqueous to the organic phase. t-
tetrabutylammonim chloride23 and t-
tetrabutylammonium iodide24 have been 
reported as efficient phase transfercatalysts. It 
involves formation of a metal carbanion at the 
interphase. The method is efficient for both, 
porous and non porous surfaces. Tetrabutyl 
ammonium iodide has been incorporated as the 
precipitating agent to accelerate the reaction 
between the insoluble calcium ions of the 
fingerprint residue and an aqueous solution of 
disodium salt of eosin23. Workers have 
successfully developed latent prints on the sticky 
side of adhesive tapes using PTC method25.       
Silica particles 
Silica based particles have been used to develop 
latent prints. With the breakthrough of 
nanotechnology, cadmium sulphide and 
europium oxide based powders have been used 
to develop latent prints. They overcome the 
limitations of conventional powders but are 
rather expensive. Silica nanoparticles and 
microparticles with hydrophobic coatings are a 
recent advancement. These particles have 
embedded within them macromolecules labeled 
with fluorescent dyes. The print thus exhibits 
fluorescence. For stable incorporation of dyes, 
strong binding interactions between the dye and 
the backbone of the cross-linked matrix are 
mandatory26.  
Metal deposition 
Saunders in 1989 became the pioneer of 
multimetal deposition technique. Multi-metal 
deposition involves immersing the sample in an 
aqueous gold nanoparticle solution and 
subsequent treatment with physical developer to 
improve the contrast5. It has been proposed that 
that amino acid component of the fingerprint 
residue is protonated and carries a positive 
charge under acidic conditions. Thus by 
electrostatic means, the negatively charged gold 
nanoparticles are deposited preferentially along 
the fingerprint ridges27. The technique is less 
effective than cyanoacrylate fuming or DFO on 
dry surfaces5. Single metal deposition is a 
modification of the technique in which the silver 
developer step is replaced with gold 
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enhancement. Single hydroxylamine or gold 
chloride bath is used. Gold colloids deposited on 
the residue act as a catalyst for deposition of 
metallic gold from the hydroxylamine or gold 
chloride solution28. Vacuum metal deposition is 
another effective method for non porous 
surfaces. The method has been substantiated for 
the development of latent fingermarks on 
polymer surfaces, including polyethylene bags 
exposed to harsh environment conditions29. The 
technique involves evaporation and deposition 
(under vacuum) of gold followed by zinc. Zinc 
deposition results in the negative print. The 
characteristic property of zinc (and other 
group12 metals of periodic table) of not 
depositing on non metallic surfaces unless the 
surface temperature is below -1000C or 
nucleation sites of another metal are already 
present is the basis of VMD technique.  Gold 
nucleation sites in the form of agglomerates are 
considered most suitable and zinc for the second 
step because of its non toxicity29. The thickness 
and structure of the gold film, determine the 
binding of the zinc to the surface The technique 
has been affirmed to be sensitive and suitable for 
developing older prints and prints exposed to 
adverse conditions30. Using the vacuum 
evaporation technique, vacuum metal deposition 
of zinc oxide to develop latent prints on plastic 
surfaces has been employed. Thermal 
evaporation of ZnO was conducted to develop 
latent fingerprints on polyethylene terephthalate 
without using gold cluster deposition. It was 
reported that the technique developed clear, 
sharp prints in cases of fresh samples but failed 
to develop aged samples31.  
Chemical Imaging  
It is a recent breakthrough which relies on 
digital imaging and molecular spectroscopy. 
This allows viewing the image as well as the 
spectral information of the sample analyzed. 
Molecular chemical imaging utilizes various 
spectroscopic techniques like UV-Vis 
absorption, fluorescent emission, 
photoluminiscent emission, Raman scattering 
and infrared absorption 32. Conventional 
spectroscopic techniques study the behavior and 
hence composition of samples when they 

interact with the electromagnetic radiations. 
Imaging records intensity at each pixel and 
creates an electronic image. Condor 
macroscopic chemical imaging system with an 
imaging spectrometer range of 400-720 nm has 
been proposed32. The imaging optic was a 
macrzoom lens and  CCD camera was used. 
They used chemical imaging technique on three 
sets of samples; with no pre treatment, treated 
with DFO, treated with ninhydrin. Productive 
outputs were obtained in their study on both 
porous and non porous surfaces. Attenuated total 
reflection fourier transform spectroscopic 
imaging has been used to obtain chemical 
images of fingerprints. Further the workers 
studied the amino acid and lipid distribution in 
the fingerprint residue of various donors33. 
Surface enhanced Raman imaging of latent 
prints has also been used for enhancement34. 
Quantum dots 
A quantum dot is a nanocrystal made of 
semiconductor material that exhibit quantum 
mechanical properties. CdS nanocomposite was 
the first of its kind to be employed in fingerprint 
detection. It attracted forensic scientist’s 
interests due to its magnificient fluorescence 
properties. Organic and aqueous syntheses are 
available and the latter is more suitable because 
QDs synthesized in the former are not soluble in 
aqueous phase and hence incompatible with 
biological systems. The use of CdS, CdSe and 
CdTe has been reported with CdTe being the 
most preferred choice35. CdSe quantum dots 
containing thioglycolic acid (TGA) as stabilizer, 
have been asserted to successfully recover latent 
prints on adhesives36. The major limitation of 
quantum dots as a fingerprint developing 
technique was the long developing time. Use of 
mercaptosuccinic acid as a stabilizer in CdTe 
QDs enabled fast developing speed and high 
sensitivity. The mercaptosuccinic acid stabilized 
CdTe QDs successfully developed latent prints 
on non porous surfaces such as adhesive tapes, 
transparent tape, aluminum foil and stainless 
steel37. 

Small Particle Reagent (SPR) 
Small particle reagent method is apparently a 
potential technique. Goode and Morris were the 
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first to describe this method38. In forensic 
investigations, we often come across the 
problem of recovering fingerprints exposed to 
water. SPR is a popular and an advantageous 
physical development technique to detect latent 
fingerprints on non porous, wet surfaces39. SPR 
is basically a suspension of very fine insoluble 
powder in a dilute aqueous solution of a 
surfactant25. It relies on the adhesion between 
fatty components present in traces and the 
hydrophobic tails of the reagent. These tails are 
linked to a hydrophilic head, which adheres to 
the metal salt to give a precipitate40. Suspension 
is generally applied by immersion or spraying 
method. Small particle reagent technique, also 
known as the wet powdering method, is an 
effective technique for moist surfaces, where 
other eccrine secretion sensitive reagents fail. 
Conventionally, molybdenum disulphide based 
SPR has been used, wherein it adheres to the 
fatty constituents and forms a grey deposit.  
Some other suspension materials include 
graphite, cobalt oxide, lead oxide and Xerox 
powder 41. Fe3O4 based suspension has been 
reported to produce better contrast, clarity and 
sensitivity42. Contradictory results were obtained 
in another study which proclaimed that iron 
oxide based suspension lacks sensitivity 
compared to MOS2 based SPR43. Frank and 
Almog proposed zinc carbonate based 
formulation. It produces white precipitate and 
thus is suitable for dark surfaces44. SPR 
formulation comprising of titanium dioxide has 
been reported on surfaces namely plastic, glass 
and metallic surface40. Titanium dioxide, tergitol 
and water containing suspension has also been 
formulated45. Surfactant is an essential 
component of SPR and over the years, 
surfactants with varied sensitivities have been 
used in different studies. The surfactant should 
be sufficiently soluble and the tail of the 
surfactant should contain eight carbon atoms. 
These two conditions are necessary for attaining 
an optimum working solution38.  
 All these SPR formulations are lacking in terms 
of contrast. The developed prints are either    
black or white depending on the composition. 
Hence, using these formulations, poor contrast is 

obtained on multicolored surfaces. Moreover the 
quality of prints developed deteriorates with 
long immersion periods41.  It has been proposed 
that fluorescent SPR zinc carbonate 
compositions are better than molybdenum 
disulphide since the former does not interfere 
with the fluorescence41.  In a study, zinc 
carbonate based fluorescent SPR formulation 
containing crystal violet was also proposed. The 
composition successfully developed clear and 
sharp fingerprints on various non porous 
surfaces immersed in water for up to 36 hours. 
The workers proclaimed the formulation was 
non hazardous and cost effective 46. Fluorescent 
SPR is better than the conventional method 
since the contrast and visibility are highly 
improved in the former41.  
References 
1. Eshak.GA. Zaher.JF. Hasan.EI. El-Azeem 

Ewis. AAE. 2013. Sex Identification from 
Fingertip Features in Egyptian Population. 
Journal of Forensic and Legal Medicine. 20 
(1): 46-50. 

2. Croxton.RS. Baron.MG. Butler.D. Kent.T. 
Sears.VG. 2010. Variation in Amino Acid 
and Lipid Composition of Latent 
Fingerprints. Forensic Science International. 
199 (1-3): 93-102. 

3. Victoria Forensic Science Centre Fingerprint 
Branch. 2002. Module 9.  

4. Ramotowski. RS. 2001. Composition of 
Latent Print Residue. Advances in 
Fingerprint Technology, Ch. 3. pp 63-74. 
CRC Press, Boca Raton 2nd ed. ISBN No.0-
8493-0923-9. 

5. Choi MJ. McDonagh.AM. Maynard.P. 
Roux.C. 2008. Metal – Containing  
Nanoparticles and Nano-Structured 
Particles in Fingermark Detection. Forensic 
Science International. 179 (2-3): 87-97. 

6. Bacon.SR. 2012. Interactions between 
Latent Fingermarks, Deposition Surfaces 
and Development Agents. Ph.D thesis. 
Experimental Techniques Centre, University 
of Brunel, London. 

7. Sodhi.GS. Kaur.J. 2001. Powder Method for 
Detecting Latent Fingerprints: A Review. 



  Dhall J.K.  et al., J. Harmoniz. Res. Appl. Sci. 2014, 2(3), 150-158 

www.johronline.com                       156 | P a g e  

 

Forensic Science International. 120 (3): 172-
6.  

8. Wilshire.B. 1996. Advances in Fingerprint 
Detection. Endeavour. 208 (1):12-15. 

9. Lee.HC. Gaensslen.RE. 1994. Advances in 
Fingerprint Technology. CRC Press, New 
York. 1sted. ISBN No. 978-1-4200-8834-2.   

10. James.JD. Pounds.CA. Phil.N. Wilshire.B. 
1991. Flake Metal Powders for Revealing 
Latent Fingerprints. Journal of Forensic 
Sciences. 36 (5): 1368-75.  

11. Jelly.R. Patton.ELT. Lennard.C. Lewis.SW. 
Lim.KF. 2009. The Detection of Latent 
Fingermarks on Porous Surfaces using 
Amino Acid Sensitive Reagents: A Review. 
Analytica Chimica Acta. 652 (1): 128-142.  

12. Oden.S. Hofsten.V. 1954. Detection of 
Fingerprints by the Ninhydrin Reaction. 
Nature. 173 :449-50.   

13. Pounds.CA. Jones.RJ. 1983. 
Physicochemical Techniques in the 
Development of Latent Fingerprints. Trends 
in Analytical Chemistry, 2 (8): 180-183.  

14. Morris.JR. Goode.CG. 1974. NFN - An 
Improved Ninhydrin Reagent for Detection 
of Latent Fingerprints. Police Res Bull. 24: 
45-53. 

15. Almog.J. 2001. Fingerprint Development by 
Ninhydrin and its Analogues. Advances in 
Fingerprint Technology. Ch.5. pp 177-209. 
CRC Press, Boca Raton 2nd ed. ISBN No. 0-
8493-0923-9. 

16. Lennard.CJ. Margot.PA. Sterns.M. 
Warrener.RN. 1987. Photoluminescent 
Enhancement of Ninhydrin Developed 
Fingerprints by Metal Complexations: 
Structural Studies of  Complexes Formed 
between Ruhemanns Purple and Roup IIb 
Metal Salts. Journal of Forensic Sciences. 32 
(3): 597-605.  

17. Lee.HC. Gaensslen.RE. 1982. 
Cyanoacrylate Fuming–Theory and 
Practice. Identification News. 34 (6): 8-14.  

18. Prete.C. Galmiche.L. Possy Berry.FGQ. 
Allain.C. Thiburce.N. Colard.T. 2013. 
LumicyanoTM: A New Fluorescent 
Cyanoacrylate for a One–Step Luminescent 

Latent Fingermark Development. Forensic 
Science International. 233 (1-3): 104-112. 

19. Mazella.WD. 1995. Additional Study of 
Cyanoacrylate Stains. Journal of Forensic 
Identification. 45 (1): 5-18. 

20. Morimoto.SI. Kaminogo.A. Hirano.T. 1998. 
A New Method to Enhance Visualization of 
Latent Fingermarks by Sublimating Dyes, 
and its Practical Use With a Combination of 
Cyanoacrylate Fuming. Forensic Science 
International. 97 (2): 101-108. 

21. Larsen.JK. 1962. The Starch Powder-Steam 
Method of Fixing Iodine Fumed Latent 
Prints. Fingerprint and Identification 
Magazine. 44 (1): 3-5. 

22. Savita. 2008. Inorganic Complexes in Aid of 
Fingerprints Detection. M.Phil thesis, 
Chemistry Department, University Centre 
for Distance Learning, Sirsa. 

23. Kaur.J. Sodhi. GS. Nath.S. 1996. The 
Application of Phase Transfer Catalysis to 
Fingerprint Detection. Science & Justice. 36 
(4): 267-9. 

24. Kashyap.M. 2012. Development of Latent 
Fingerprints on Porous and Non–Porous 
Surfaces by using Phase Transfer Catalyst 
with Rose Bengal Dye. Dissertation report, 
Forensic Science Unit, S.G.T.B Khalsa 
College, Delhi University.  

25. Jasuja.OP. Singh.GD. Sodhi.GS. 2007. 
Development of Latent Fingerprints on the 
Sticky Side of Adhesive Tapes: Phase 
Transfer Catalyst –Based Formulation. 
Canadian Society of Forensic Science 
Journal. 40 (1): 1-13. 

26. Theaker.BJ. Hudson.KE. Rowell.FJ. 2008. 
Doped Hydrophobic Silica Nano- and 
Micro-Particles as Novel Agents for 
Developing Latent Fingerprints. Forensic 
Science International. 174 (1): 26-34.   

27. Allman.DS. Maggs.SJ. Pounds.CA. 1992. 
The Use of Colloidal Gold/Multimetal 
Deposition for the Detection of Latent 
Prints- A Preliminary evaluation. Forensic 
Science Service Report 747: 1-24.  

28. Stauffer.E. Becue.A. Singh.KV. Thampi.R. 
Champod.C. Margot.P. 2007. Single-Metal 
Deposition (SMD) as a Latent Fingermark 



  Dhall J.K.  et al., J. Harmoniz. Res. Appl. Sci. 2014, 2(3), 150-158 

www.johronline.com                       157 | P a g e  

 

Enhancement Technique: An Alternative to 
Multimetal Deposition (MMD). Forensic 
Science International. 168 (1): e5-e9.  

29. Dai.X. Stilovic.M. Lennard.C. Naomi.S. 
2007. Vacuum Metal deposition: 
Visualisation of Gold Agglomerates Using 
TEM Imaging. Forensic Science 
International. 168 (2-3): 219-22.  

30. Jones.N. Mansour.D. Stoilovic.M. 
Lennard.C. Roux.C. 2001. The Influence of 
Polymer Type, Print Donor and Age on the 
Quality of Fingerprints Developed on 
Plastic Substrates Using Vacuum Metal 
Deposition. Forensic Science International. 
124 (2-3): 167-77.    

31. Yu.IH. Jou.S. Chen.CM. Wang.KC. 
Pang.LJ. Liao.JS. 2011. Development of 
Latent Fingerprint by ZnO Deposition. 
Forensic Science International. 207 (1-3): 
14-18. 

32. Payne.G. Reedy.B. Lennard.C. Comber.B. 
Exline.D. Roux.C. 2005. A Further Study to 
Investigate the Detection and Enhancement 
of Latent Fingerprints Using Visible 
Absorption and Luminescence Chemical 
Imaging. Forensic Science International. 150 
(1): 33-51.  

33. Ricci.C. Phiriyamityopas.P. Curum.N. 
Andrew.Chan.KL. Jickells.S. Kazarian.SG. 
2007. Chemical Imaging of Latent 
Fingerprint Residues. Applied Spectroscopy. 
61 (5): 514-22. 

34. Connatser.RM. Prokes.SM. Glembocki.OJ. 
Schuler.RL. Gardner.CW. Lewis.SA. Lewis. 
LA. 2010. Towards Surface –Enhanced 
Raman Imaging of Latent Fingerprints. 
Journal of Forensic Sciences. 55 (6): 1462-
70. 

35. Liu.J. Shi.Z. Yu.Y. Yang.R. Zuo.S. 2010. 
Water-Soluble Multicolored Fluorescent 
CdTe Quantum Dots: Synthesis and 
Application for Fingerprint Developing. 
Journal of Colloid and Interface Science. 
342 (2): 278-82.  

36. Wang.YF. Yang.RQ. Wang.YJ. Shi ZX. 
Liu.JJ. 2009. Application of CdSe 
Nanoparticle Suspension for Developing 
Latent Fingermarks on the Sticky Side of 

Adhesives. Forensic Science International. 
185 (1-3): 96-9.   

37. Cai.K. Yang.R. Wang.Y. Yu.X. Liu.J. 2013. 
Super Fast Detection of Latent Fingerprints 
with Water Soluble CdTe Quantum Dots. 
Forensic Science International.226 (1-3): 
240-3. 

38. Goode.GC. Morris.jr. 1983. Latent 
Fingerprints: A review of Their Origin, 
Composition and Methods of Detection. 
Technical AWRE Report No. 022/83. 
Atomic Weapons Research Establishment, 
Aldermaston, UK. 

39. Kabklang.P. Riengrojpitak.S. 
Suwansamrith.W. 2009. Latent Fingerprint 
Detection by Various Formulae of SPR on 
Wet Non-Porous Surfaces. Journal of 
Scientific Research Chulalongkorn 
University. 34 (2): 59-63. 

40. Polimeni.G. Foti.BF. Saravo.L. De.Fulvio.G. 
2004. A Novel Approach to Identify the 
Presence of Fingerprints on Wet Surfaces. 
Forensic Science International. 146 S:  S 45-
S46. 

41. Jasuja.OP. Singh.GD. Sodhi.GS. 2008. 
Small Particle Reagents: Development of 
Fluorescent Variants. Science and Justice. 
48 (3): 141-5. 

42. Haque.F. Westland.AD. Milligan.J. Kerr.FK. 
1989. A Small Particle (Iron Oxide) 
Suspension for Detection of Latent 
Fingerprints on Smooth Surfaces. Forensic 
Science International. 41(1-2): 73–82. 

43. Irrausch.F. 1990. L Utilization de I’Oxyde de 
Fer dans le Reactif de Microparticules. 
Technical Report. Institut de Police 
Scientifique et de Criminologie, Universitie 
de Lausanne, Switzerland 

44. Frank.A. Almog.J. 1993. Modified SPR for 
Latent Fingerprint Development on Wet and 
Dark Objects. Journal of Forensic 
Identification. 43 (3): 240-44. 

45. Cuce.P. Polimeni.G.  Lazzaro.AP. 
De.Fulvio. G. 2004. Small Particle Reagent 
Technique Can Help to Point Out Wet Latent 
Fingerprints. Forensic Science 
International.146 S :S7-S8 



  Dhall J.K.  et al., J. Harmoniz. Res. Appl. Sci. 2014, 2(3), 150-158 

www.johronline.com                       158 | P a g e  

 

46. Sodhi.GS. Kaur.J. 2012. A Novel 
Fluorescent Small Particle Reagent for 
Detecting Latent Fingerprints on Wet Non –

Porous Items. Egyptian Journal of Forensic 
Sciences. 2 (2): 45-7. 

 


