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The article highlights the theoretical and practical aspects of using 
biological powders as an innovative technological solution for detect-
ing and visualising latent papillary pattern traces formed by sweat and 
fatty substances. The relevance of using environmentally safe means 
that are harmless to human health in forensic practice is considered. 
The results of foreign studies on the application of biological powders of 
plant and natural origin for detecting latent traces on various surfaces 
are analysed. The aim of the study is to identify new possibilities for 
visualising latent papillary pattern traces using commercial biological 
powders by evaluating their adhesive properties during the treatment 
of experimentally deposited traces on plastic, glass, and metal surfaces. 	
The methodological basis of the study is the experimental examination 
of the adhesive properties of biological powders during the visualisation 
of latent papillary pattern traces. The article applies a comparative anal-
ysis of the results of previous foreign studies, an experimental meth-
od of depositing traces on trace-receiving surfaces, a powder dusting 
method using fibreglass brushes and Marabou feather brushes, as well 
as photographic recording of the results. To assess the effectiveness 
of the powders, the categories of good, moderate, and poor adhesive 
properties were used. The scientific novelty lies in the comprehensive 
study of the possibilities of applying commercial biological powders, in 
particular cinnamon, turmeric, paprika, onion, banana, blackcurrant, 
agar, spirulina, chlorella, guar gum, and xanthan gum powders, for vis-
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ualising latent papillary pattern traces on plastic, glass, and metal sur-
faces. Particular attention is paid to the influence of particle size, colour 
contrast between the powder and the surface, and the method of pow-
der application on the quality of trace visualisation. The conclusions 
emphasize that the use of biological powders for visualising latent pap-
illary pattern traces is a promising direction in the development of fo-
rensic techniques. It has been established that the effectiveness of such 
powders depends on fine and uniform particle size, sufficient contrast 
with the surface, and the proper method of application. Spirulina, chlo-
rella, cinnamon, and turmeric powders demonstrated the best adhesive 
properties. Further research should focus on studying the possibility of 
transferring visualised traces onto dactyloscopic film or silicone materi-
als, as well as examining the preservation of traces under different time 
intervals, temperature conditions, and meteorological conditions.

Keywords: latent dactyloscopic traces, visualisation, biological pow-
ders, adhesion.
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Стаття висвітлює теоретичні та практичні аспекти застосування 
біологічних порошків як інноваційного технологічного рішення для 
виявлення та візуалізації латентних слідів папілярних узорів, утво-
рених потожировими речовинами. Розглянуто актуальність викори-
стання екологічно безпечних і нешкідливих для здоров’я людини 
засобів у криміналістичній практиці. Проаналізовано результати 
зарубіжних досліджень щодо застосування біологічних порошків 
рослинного та природного походження для виявлення латентних 
слідів на різних поверхнях. Метою дослідження є визначення нових 
можливостей візуалізації латентних слідів папілярних узорів із ви-
користанням комерційних біологічних порошків шляхом оцінюван-
ня їх адгезійних властивостей під час обробки експериментально 
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залишених слідів на пластикових, скляних і металевих поверхнях. 
Методологічну основу дослідження становить експериментальне 
вивчення адгезійних властивостей біологічних порошків під час 
візуалізації латентних слідів папілярних узорів. У статті застосова-
но порівняльний аналіз результатів попередніх зарубіжних дослі-
джень, експериментальний метод нанесення слідів на слідосприй-
мальні поверхні, метод порошкового оброблення слідів із викорис-
танням скловолоконних пензлів і пензлів із пера марабу, а також 
фотографічну фіксацію результатів. Для оцінювання ефективності 
порошків використано категорії добрих, помірних і слабких адгезій-
них властивостей. Наукова новизна полягає у комплексному дослі-
дженні можливостей застосування комерційних біологічних поро-
шків, зокрема порошків кориці, куркуми, паприки, цибулі, банана, 
чорної смородини, агару, спіруліни, хлорели, гуарової та ксантанової 
камеді, для візуалізації латентних слідів папілярних узорів на плас-
тикових, скляних і металевих поверхнях. Особливу увагу приділено 
впливу розміру частинок, кольорового контрасту між порошком і 
поверхнею, а також способу нанесення порошку на якість візуалі-
зації сліду. У висновках підкреслюється, що використання біологіч-
них порошків для візуалізації латентних слідів папілярних узорів є 
перспективним напрямом розвитку криміналістичної техніки. Вста-
новлено, що ефективність таких порошків залежить від дрібного та 
однорідного розміру частинок, достатнього контрасту з поверхнею 
та правильного способу нанесення. Найкращі адгезійні властивості 
продемонстрували порошки спіруліни, хлорели, кориці та куркуми. 
Подальші дослідження доцільно спрямувати на вивчення можли-
вості перенесення візуалізованих слідів на дактилоскопічну плівку 
або силіконові матеріали, а також на дослідження збереження слі-
дів за різних часових, температурних і метеорологічних умов.

Ключові слова: латентні дактилоскопічні сліди, візуалізація, 
біологічні порошки, адгезія.

Problem Statement

In a rapidly changing world, the issue of ecosystem conservation and 
preservation for future generations is becoming increasingly crucial. 
This encompasses a wide range of fields, affecting not only the develop-
ment of zero-waste and renewable resource technologies but also hav-
ing a direct impact on the health and quality of life of both current and 
future generations. 

In forensic science, the possibilities of applying innovative technolo-
gies that are harmless to the ecosystem and human health in the detec-
tion of physical evidence are also being explored. One of the directions 
in this field is the visualisation of latent papillae pattern prints at crime 
scenes using various biological powders. 
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Analysis of Recent Studies and Publications

Within studies conducted abroad, experiments have been carried 
out by using various biological powders to visualise latent papillae pat-
tern prints, such as turmeric [11, 17, 1, 13], onion [18], banana peel [19], spir-
ulina [15], Uncaria gambir [14], tulsi (Ocimum tenuiflorum) [4], spinach 
[23], Lodhra (Symplocos racemosa) [21], rice bran [10], Liquorice (Glycyr-
rhiza glabra) [20], Dragon fruit (Hylocereus undatus) [12], Shikakai (Aca-
cia concinna) [9], buckwheat flour [6], pomegranate peel [2], Durian [16], 
green and black tea leaves [3], Ashwagandha (Withania somnifera) [8], 
salt and sugar [7], Abies Webbiana (Thalisapathri) [5], Citrus Fruits [22]. 

Both commercially produced and researcher-prepared biological 
powders were used in the experiments. It should be noted that the pow-
ders applied in the experiments also cover a wide geographical range, 
and their preparation processes differ in terms of complexity, time re-
quired, and the technologies employed. However, their application in 
the visualisation of latent papillae pattern prints on various surfaces can 
be evaluated positively. 

Objective of the Study

To identify new possibilities for visualisation of latent papillae pattern 
prints using commercial biological powders, by evaluating their adhe-
sive properties when visualising experimentally deposited papillae pat-
tern prints on plastic, glass, and metal surfaces.

Methodology. A total of 22 plastic (11 white and 11 black), 22 glass (11 
white and 11 black), and 22 metal (11 grey and 11 black) objects were used 
as trace-perceiving objects of latent papillae pattern prints. Five latent 
papillae pattern prints were deposited on each object, maintaining a 
short interval to allow the natural regeneration of sweat and fatty sub-
stances on the papillary lines, thereby preventing the depletion of these 
substances.

Biological powders of guar gum and xanthan gum, cinnamon, tur-
meric, paprika, onion, banana, blackcurrant, agar, spirulina, and chlorel-
la biological powders were used with the particle size specified by the 
manufacturer to visualise the latent papillae pattern prints experimen-
tally deposited on plastic, glass, and metal surfaces. Fiberglass brushes 
and Marabou feather brushes were used to dust the traces with powder. 
The results of the experiment were photographed.  

Overview of Main Materials

During the experiment, biological powders previously used in for-
eign studies were applied, such as turmeric [11, 17, 1, 13], onion [18], and 
spirulina [15], analysing and comparing the adhesive properties of these 
powders with the observations and results obtained during the author’s 
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experiment. In addition, new biological powders were used during the 
experiment to visualise latent papillae pattern prints.

Table 1. Papillae pattern prints visualised by using cinnamon powder

Table 2. Papillae pattern prints visualised by using turmeric powder 

Biological cinnamon and turmeric powders demonstrated good ad-
hesive properties. However, during the experiment, it was observed that 
the powders did not adhere well to the Marabou feather brush, which 
did not provide a sufficient amount of powder for visualising the traces. 
Additionally, when mechanically applying the powder onto the trace, 
some of the powder that had already been applied was partially wiped 
away, which in turn endangered the preservation of the trace. Therefore, 
a different powder application method was used. Specifically, the pow-
der was applied with a fiberglass brush, to which the powder adhered 
much better. The trace was dusted with the powder using circular mo-
tions, and then the excess powder was removed with light sweeping 
motions using a Marabou feather brush. Therefore, this method of pow-
der application was used throughout the experiment.

This could be explained by the amount of sweat and fatty substances 
present in the trace, since such a situation was not described in the for-
eign experiments using turmeric powder. This may be due to the fact, 
that in those cases, the trace contained a greater amount of sweat and 
fatty substances, which also contributed to better adhesive properties 
of the powder.
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Table 3. Papillae pattern prints visualised by using paprika powder

Table 4. Papillae pattern prints visualised by using blackcurrant powder

When visualising traces using paprika and blackcurrant powder, it 
was found that the uneven granularity of the powder (i.e., the presence 
of both larger and smaller particles) affected the visualisation of the 
trace. Therefore, it was concluded that the use of paprika and blackcur-
rant powders requires a uniform particle size.

Table 5. Papillae pattern prints visualised by using agar powder
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Table 6. Papillae pattern prints visualised by using guar gum powder 

Table 7. Papillae pattern prints visualised by using onion powder
 

Table 8. Papillae pattern prints visualised by using xanthan gum powder
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Table 9. Papillae pattern prints visualised by using banana powder

Due to their colour, which did not provide sufficient contrast with 
the white trace-perceiving surfaces, agar, onion, guar and xanthan gum, 
and banana powders were not applied to the traces. Therefore, they are 
marked with “N” in the tables. Observations made during the experi-
ment led to the conclusion that, among the powders mentioned, onion 
powder demonstrated the best adhesive properties (in comparison), 
although the adhesive properties of the other powders were not poor.

Table 10. Papillae pattern prints visualised by using spirulina powder

Table 11. Papillae pattern prints visualised by using chlorella powder

Spirulina and chlorella powders demonstrated very good adhesive 
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properties on practically all surfaces. Naturally, the better visualisation of 
the traces was observed when there was a contrast between the colour 
of the trace-perceiving object and the powder, which also applies to the 
use of other powders.

Based on the experimental results, the adhesive properties of the 
biological powders were evaluated in three categories: 

A – good adhesive properties (clear trace visualisation); 
B – moderate adhesive properties (the trace is indistinct); 
C – poor adhesive properties (the powder practically does not adhere 

to or colour the trace).
Meanwhile, “N” was used to mark those object surfaces that were 

not treated with a particular powder due to its colour, as the powder did 
not provide sufficient contrast with the colour of the trace-perceiving 
object. 

Table 12. Evaluation of the Adhesive Properties of Biological Powders

Powder Evalu-
ation 
of the 
adhesive 
proper-
ties of 
biological 
powders 
based 
on the 
results of 
the ex-
periment 

Glass Plastic Metal

White Black White Black Grey Coloured, 
black

Cinna-
mon

A A A A A A

Turmeric B A B A A A

Paprika C B C C B B

Blackcur-
rant

C B B C B B

Agar N A N A A A

Guar 
gum

N A N A A A

Onion N A N A A A

Xanthan 
gum

N A N A A A

Banana N A N A A A

Spirulina A A A A A A

Chlorella A A A A A A
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Conclusions

The results obtained during the experiment allow one to conclude 
that the visualisation of latent papillae pattern prints using biological 
powders is possible, but only under the following conditions.

First, the powders must have a fine and uniform grain size. This 
means that commercial powders cannot always be used without addi-
tional grinding to achieve a uniform grain size.

Second, it is preferable for the colour of the powder to contrast with 
the colour of the trace-perceiving surface, unless the visualised trace is 
transferred onto silicone casting material or dactyloscopic film.

Third, it is recommended for visualisation of a trace to dust it with 
powder and then remove excess powder by using slight sweeping mo-
tions.

As a result of the experiment, the author concluded that further 
study into the practical application of biological powders for the visual-
isation of latent papillae pattern prints should continue by conducting:

−	 lifting the visualised traces onto silicone casting material or dac-
tyloscopic film, which could expand the range of applicable powders, 
for example in cases of low contrast between the powder and the 
trace-perceiving surface; 

−	 visualising traces after different time intervals, for example after 
24, 48, and 72 hours; 

−	 visualising traces after exposure to low, high, and fluctuating 
temperatures over time intervals such as 24, 48, and 72 hours, as well as 
after exposure to variable meteorological conditions.

This outlines the author’s next stages of the experiment in the visual-
isation of latent papillae pattern prints using biological powders. 
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