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Abstract: Fingerprints are used to identify people, which is why they're so important in crime 

scene investigation. They are one of the most reliable evidences that can help in the 

determination of the culprit. Their development and identification help to prove criminals are 

physically present at the crime scene. The fingerprint development technique is the oldest 

method used in forensic science for personal identification. There are three types of 

fingerprints: patent, latent, and plastic. Patent and plastic fingerprints can be seen with the 

naked eye, while latent fingerprints are invisible and need to be developed to make them 

visible. Many powders and chemical processes are used to develop latent fingerprints like 

fluorescent powder, titanium dioxide, lead, rhodamine G, iodine fuming, ninhydrin, small 

particle reagent. The current study presents a new powder method for developing latent 

fingerprints on various surfaces. In this study, a simple, easily available, less expensive, non-

toxic in nature, fuller earth (multani mitti) and clay soil powder have been used to develop 

the latent fingerprints on 10 different surfaces that are glass surface, aluminium foil, coloured 

plastic surface, stainless steel, coloured steel (water bottle), transparent plastic, marble slab, 

coloured iron (almira), leather and rusted iron. By using fuller earth (multani mitti) and clay 

soil powder we successfully developed the latent fingerprint on various porous and non-

porous surfaces. After developing fingerprint on different porous and non-porous surfaces, 

we conclude that fuller earth (multani mitti) and clay soil is very useful for development of 

latent fingerprint. 
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1. Introduction 

 

 The study of fingerprints is known as dactyloscopy. A fingerprint can be described as a 

distinctive arrangement of ridges that is formed when the tip of a finger and thumb are 

pressed onto a surface [1]. Fingerprints evidence is perhaps the most common type of 

physical evidence at the crime scenes as these prints come directly from the body of a person 

involved in a crime. The fingerprints are unique and very detailed patters of a person [2]. 
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That’s why fingerprints are important evidence at crime scenes because these prints are used 

for identification purposes and individualization. Typically, fingerprints can be categorized 

into three types: patent, latent, and plastic fingerprints [3]. Fingerprints that can be seen 

without the aid of any device are referred to as patent prints. These may be formed when a 

visible or coloured contaminates (such as blood, ink, paint, oil etc) are present on the fingers 

of the perpetrator, it will leave a patent print. These prints are already developed so they can 

be directly photographed and lifted by using the tape lifting method. A three-dimensional 

fingerprint created using soft materials like clay, soap, putty, or wax can be collected using 

casting techniques. Latent prints are invisible to naked eyes, which are developed by using 

different types of powders and chemical techniques to make them visible. After that, these 

prints are collected by using the tape lifting method [4-5]. 

 

Many new techniques are used for the development of latent fingerprints with time, but the 

traditional fingerprint development technique for treating latent prints is the powdering 

method [6]. When the fingerprint powder is sprinkled over an affected surface, the powder 

adheres to fatty acid, sweat and other material. The quality of developed fingerprints depends 

on the shape, density, and size of the particle of that powder [7, 3]. The intensity of latent 

fingerprints in based on general factors which contain environment condition, texture of 

surfaces, sex, etc [8].  In the past, experts have used many techniques for the development of 

latent fingerprints such as chemicals, powders and dyes. But, most of conventional methods 

contain chemicals that cause potential health hazards to the examiner during the development 

of prints, so to pull off this problem, some people worked on powders of herbal origin for the 

development of latent fingerprints such as Raspberry powder, Turmeric powder, Arrowroot 

powder, Rose petals, Hibiscus petals, Pomegranate peel powder, Strawberry powder, etc [9-

13]. The present study aims to develop new powder methods for the development of latent 

fingerprints on various surfaces. In this work, fuller’s earth also known as Multani Mitti and 

clay soil is used for the development of latent fingerprints and compared with fluorescent 

powder (conventional method) and normal soil powder. 

 

 Fuller’s earth is a specific kind of clay which is used for cleaning purposes and also used for 

medical purpose due to its adsorption properties. Fuller’s earth (multani mitti) is also used as 

a cosmetic agent due to its dirt cleaning and oil balancing properties. Many elements are 

present in fuller’s earth (multani mitti) such as aluminium, magnesium, silicon, iron, sodium 

and zinc etc and it is organic in nature [14]. Clay soil is also known as Kali mitti which is 

generally blackish in colour. Clay soil consists of very fine particles of clay which has a high 

water holding capacity due to this; it is very sticky in nature. Clay soil contains different 

properties of clay minerals such as Montmorrilonite, Kaolinite and chemicals such as calcium 

carbonate, iron oxide and organic matter. Montmorrilonite is the major mineral in clay soil 

[15].  

 

This study provides new fingerprint powders which are organic in nature, easily available, 

less expensive, non-toxic in nature and prevent form health hazards to the examiner. Fuller’s 

earth and clay soil were grinded into fine particles and then sprinkled onto the affected area 

where the latent fingerprint was present and the excess powder was removed by using a brush 
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(camel hair brush) [16-17]. The use of fuller earth in forensic fingerprint development is not 

completely new, as previous studies have explored for the new surfaces to develop 

fingerprints [18, 3]. But clay soil powder has not been reported as a developing powder for 

latent fingerprint. It is expected that it will provide good results for developing latent 

fingerprints. 

 

2. Materials and Methodology 

 

 This study was carried in Chandigarh University. During the month of January, when the 

temperature was between 7 – 18°C and the humidity level was approx. 51%. The latent 

fingerprints were collected on different 10 surfaces which were glass surface, aluminium foil, 

coloured plastic, stainless steel, black steel bottle, transparent plastic, marble slab, coloured 

iron (almira), leather and rusted iron. To get clear prints individual was asked to wash their 

hand with hand wash or soap after drying their hands get sweat by rubbing or touching on the 

surfaces where sweat was present such as skin surfaces near the nose, forehead etc. Then 

before taking the latent fingerprints, the substrate was cleansed to avoid the risk of 

contamination. 

 

The fuller earth (multani mitti) and clay soil was collected. Take the fuller earth (multani 

mitti), break into small pieces and place it in the mortar. By using mortar and pestle crush the 

fuller earth (multani mitti) into powder form. After crushing the fuller earth (multani mitti), 

transfer it into the 89 BSS sieve and collect the fine powder of fuller earth (multani mitti). 

The collected soil powder was kept in a sealed beaker. This process is also applied to clay 

soil and normal soil. Both soil powders were stored in a dry atmosphere or sealed container, 

and when soil was left out in the open atmosphere, it can absorb moisture from the air and 

clump together. The powder was sprinkled over the surface where the latent fingerprints were 

present and a camel hairbrush was used to develop the latent fingerprints. To obtain clear 

prints, the excess powder was removed by tapping method or using a brush. To check the 

comparative evaluation, the developed prints were photographed by using a DSLR camera. 

The developed prints were compared with fluorescent powder and normal soil. 

       

                                         
          

Fig.1 – Fuller earth (multani mitti)                     Fig.2 – Powder form of fuller earth 
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            Fig.3 – Clay soil                                             Fig.4 – Powder form of clay soil 

 

                                         
          Fig.5 – Normal soil                                                          Fig.6 – Powder form of soil 

 

Table 1 – Showing clarity of fingerprints 

 

Grade Description 

1 No specific fingerprints are developed. 

2 Fingerprints are developed but ridges are not clear. 

3 Pattern of fingerprint is visible but ridges are not that much clear. 

4 Ridges are clear but somewhere minutes are not visible clearly. 

5 Pattern, ridges and minutes are clearly visible. 

 

A comparative study was conducted to find the effectiveness of fuller earth (multani mitti) 

and clay soil in developed latent fingerprints on different surfaces with fluorescent powder 

and normal soil powder. 

 

Fig.7 – Flowchart of making fine soil powder. 
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3. Result and Discussion 

  

This study shows the results of the latent fingerprint development using fuller earth (multani 

mitti) and clay soil powder on 10 different surfaces which are glass surface, aluminium foil, 

coloured plastic, stainless steel, marble slab, coloured steel (water bottle), transparent plastic, 

leather, coloured iron, and rusted iron. The process of developing fingerprint is powder 

dusting and is depend on the capacity of powders to attach with fatty acid or sweat which 

present in fingerprint. The developed prints were compared by fluorescent and normal soil 

powder. Development of latent fingerprints by using clay soil gives better result on coloured 

iron, transparent plastic, coloured plastic, marble slab, aluminium foil, stainless steel, and 

glass surface as compared to leather, rusted iron and coloured steel (water bottle). Fuller earth 

(multani mitti) gives better results on coloured iron, transparent plastic, marble slab, 

aluminium foil, stainless steel, and glass as compared to coloured plastic, rusted iron, 

coloured steel (water bottle) and leather. 

 

The comparative evaluation of developed prints on different surfaces with fuller earth 

(multani mitti) and clay soil powder gave almost similar results to the widely used fluorescent 

powder (conventional method). The fingerprint developed by fuller earth (multani mitti) and 

clay soil gives better results when compared to normal soil powder. Although the powders 

made from fuller earth (multani mitti) and clay soil can be used to develop latent fingerprints 

because they gave better results on most of surfaces. This technique is very simple, non-toxic, 

less expensive and easily available to use for developing latent fingerprints. 

 

Table 2 –Showing comparison of developed fingerprints by different powder methods. 

 

Surfaces Clay soil  Fuller earth  Fluorescent 

powder 

Normal soil 

1. Coloured 

iron (almira) 
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2.Transparen

t plastic 

    

3. Leather 

    

4. Rusted 

iron  

    

5. Coloured 

plastic 

    
6. Coloured 

steel (water 

bottle) 
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7. 

Aluminium 

foil 

    

8. Marble 

slab 

    

9. Stainless 

steel 

    

10. Glass 

    

 

Table 3 – Showing quality (grades) of developed fingerprints on different surfaces. 

 

Surfaces Clay soil Fuller earth Fluorescent 

powder 

Normal soil 

1.Coloured iron 

(almira) 

5 5 5 3 

2. Transparent 

plastic 

5 5 5 4 
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3. Leather 4 3 5 3 

4.Coloured plastic 5 4 5 4 

5. Rusted iron 4 4 4 4 

6. Coloured steel 

(water bottle) 

4 3 5 4 

7. Aluminium foil 5 5 3 5 

8. Marble slab 5 5 5 4 

9. Stainless steel 5 5 4 5 

10. Glass 5 5 5 5 

  

 
Fig.8 – Showing comparison of developed prints on different surfaces. 

 

4. Conclusion 

  

The powder dusting method is an easy and rapid way to develop latent fingerprints on 

different surfaces. In this study, latent fingerprints are developed on different surfaces by 

using two easily available materials, fuller earth and clay soil powder and developed prints 

are compared with fluorescent and normal soil powder. In this study, a simple, easily 

available, less expensive, non-toxic in nature, fuller earth (multani mitti) and clay soil powder 

have been used to develop the latent fingerprints on 10 different surfaces that are glass 

surface, aluminium foil, coloured plastic surface, stainless steel, coloured steel (water bottle), 

transparent plastic, marble slab, coloured iron (almira), leather and rusted iron. The result of 

the present study revealed that fuller earth and clay soil powder showed good results on 

different surfaces in developing latent fingerprints. When developed prints are compared with 

fluorescent powder, they give good results almost similar to the widely used conventional 

method (fluorescent powder) and give better results as compared to normal soil powder. As a 
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substitute, these powders can be utilized to the conventional powders on different surfaces 

because these are non-toxic, less expensive and easily available. Thus, the technique has a 

future scope and applications. If these powders can be combined with different nanoparticles 

and developed at a large scale can be proven as a substitution for chemical powders and can 

be used in forensic laboratories. This study also explored to development of latent 

fingerprints on various surfaces. 

 

5. References  

  

1. Wakefield, M., & Armitage, S. (2005). The development of latent fingerprints on thermal 

paper using a novel, solvent-free method. Journal of Forensic Identification, 55(2), 202. 

2. Rohatgi, R., Sodhi, G. S., & Kapoor, A. K. (2015). Small particle reagent based on crystal 

violet dye for developing latent fingerprints on non-porous wet surfaces. Egyptian Journal of 

Forensic Sciences, 5(4), 162-165. 

3. Thakur, P., & Garg, R. K. (2016). New developing reagent for latent fingermark 

visualization: Fuller’s earth (Multani Mitti). Egyptian Journal of Forensic Sciences, 6(4), 

449-458. 

4. Niranjan, H., Rai, S., Raikwar, K., Kamle, C., & Mia, R. (2022). Unconventional powder 

method is a useful technique to determine the latent fingerprint impressions. Journal of 

Forensic Science and Research, 6(1), 045-048. 

5. Singh, S., & Minj, K. H. (2024). Development of Latent Fingerprints by Nanomaterial: An 

Update. Journal of Forensic Science and Medicine, 10(3), 246-254. 

6. Singh, K., Sharma, S., & Garg, R. K. (2013). Visualization of latent fingerprints using 

silica gel G: a new technique. Egyptian Journal of Forensic Sciences, 3(1), 20-25.  

7. Kamble, D., Pandey, S., Kumari, A., & Sharma, K. (2018). A new powder method for 

development of latent fingerprint". In All India Forensic Science Conference. 

8. Chauhan, A., & Udayakumar, K. (2017). Development of latent prints by using the 

unconventional methods on diverse façade. International Journal of Research in Engineering 

and Applied Sciences (IJREAS) journals. php [Internet], 7(1), 67-75. 

9. Godara, V., Aseri, V., Lohar, S., Kumari, P., Mavry, B., Nagar, V., Singhal, A., Singh, A., 

Awasthi, K. K. & Sankhla, M. S. (2022). Comparative study of rose and hibiscus petals 

powders in latent friction ridge analysis. Problems of Forensic Sciences, 2022(130-131), 145-

155. 

10. Sagar, S., & Abirami Arthanari, D. R. (2022). Evaluation Of Latent Fingerprints Using 

Titanium Dioxide Powder And Herbal Powders On Different Surfaces-An Observational 

Study. Journal of Positive School Psychology, 6(3), 993-998. 

11. Alex, A., & Rajeshkumar, S. (2021). A Technique For Visualisation Of Latent 

Fingerprints Turmeric (Curcuma Aromatica) Powder On Walls And Floor. Drugs and Cell 

Therapies in Hematology, 10(2). 

12. Darshan, R. S., Sharma, V., Sharma, A., Rai, A. R., Kumari, P., Gautam, A., Singh, A., 

Mishra, V., Awasthi, K. K.& Sankhla, M. S. (2025). Pomegranate Peel Powder: An Effective 

and Environmentally Friendly Tool for Developing Latent Fingerprints on Nonporous 

Surfaces. Journal of Forensic Science and Medicine, 11(1), 38-44. 

YMER || ISSN : 0044-0477

VOLUME 24 : ISSUE 05 (May) - 2025

http://ymerdigital.com

Page No:1802



13. Rajeshkumar, S., & Vikraman, K. S. (2021). A New Technique for visualisation of latent 

fingerprint in walls, floors and doors using Strawberry powder. Drugs and Cell Therapies in 

Hematology, 10(2). 

14.  Satti, K. H., Siddique, M. T., Rehman, S. U., & Dilband, M. (2025). Skin dose estimation 

of Multani Mitti (Fuller's earth) using Geant4 Monte Carlo simulations. Radiation Physics 

and Chemistry, 226, 112353. 

15. Guttikonda, R., & Abhilash, N. (2018). Stabilization of black cotton soil using sodium 

chloride. Int J Adv. Res, Ideas Innov Techno, 4(1).  

16. Sankhla, M. S. (2018). Marble slurry powder are using visualization on latent fingerprints 

on different surfaces. Available at SSRN 3958673. 

17. Chauhan, A., & Kaul, P. (2024). A research on developing latent fingerprints on human 

skin with cosmetic powders. IP International Journal of Forensic Medicine and 

Toxicological Sciences, 11(3), 101-106. 

18. Venkatesh, K., Dubey, A. K., & Sharma, B. (2024). Development of Latent Fingerprints 

Using Food Coloring Agents. . Journal of Forensic Science and Research, 8(1), 104-107. 

19. Boonyaras, P., Boonpang, S., & Dangudom, K. (2023, December). Latent fingerprint 

detection using fluorescent powder dusting technique. In Journal of Physics: Conference 

Series (Vol. 2653, No. 1, p. 012075). IOP Publishing. 

20.  Li, P., Zhou, Z. Q., Liu, L. H., Ji, B. Y., Song, H. R., Luan, J. Y., Xiang, G. Q., Fang, Y., 

Chen, S., Wang, K. P., & Hu, Z. Q. (2024). Latent fingerprint visualization with the novel 

white fluorescent fingerprint powders. Dyes and Pigments, 228, 112214. 

 

 

 

 

 

 

YMER || ISSN : 0044-0477

VOLUME 24 : ISSUE 05 (May) - 2025

http://ymerdigital.com

Page No:1803


