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ABSTRACT: This article describes two different latent fingerprint
revelation activities that have similar organization structures and pedagogy
methodologies. The two activities feature the use of multiple stations to
allow students to test, compare, and contrast different fingerprint revelation
techniques. Both activities adopt a structured-inquiry pedagogical method-
ology that invites students to form their own opinions on the strengths and
weaknesses of each technique. Fingerprint dusting techniques are more
accessible because there is less need for fume hoods and protective safety
equipment. The chemical revelation of latent prints techniques are more
suited for a laboratory environment where fume hoods and protective safety
equipment are available.

KEYWORDS: High School/Introductory Chemistry, Organic Chemistry, Inquiry-Based Discovery Learning, Forensic Chemistry

■ INTRODUCTION

TV shows that feature teams of forensic scientists who help
reveal the truth behind complex and intriguing criminal
activities have grown in popularity since “CSI: Crime Scene
Investigation” first aired on CBS in 2000.1 Educational course
offerings and science activities have followed this popularity
trend at all levels of instruction. The revelation of latent
fingerprints is one of few forensic science activities that is
unique to forensic science and not an adaptation of common
scientific techniques to law enforcement such as the
identification and quantitation of illegal substances. This
journal has published four articles that describe latent print
revelation activities and experiments.2−5 Individual techniques
to reveal latent prints through dusting or chemical revelation
are often straightforward activities that can be performed and
discussed in a short period time. However, by combining a half-
dozen or more of these techniques into stations allows students
to experiment and observe individual techniques as well as
compare and contrast the strengths and weaknesses of these
techniques with each other. In turn, this may engender a deeper
discussion of how and why these techniques work (or do not
work in some cases) to create a contrast between the latent
print residue and the material on which they are deposited. It is
not necessary to execute all of the techniques each time the
activity is performed. I have tried some techniques in the past
that I have found to be less effective and subsequently dropped.
Over the years, I have also replaced reagents made from scratch
with commercial preparations.
These two activities have been included in the fingerprint

unit of both Forensic Science for Non-Science Majors and
Forensic Chemistry for Science Majors courses. Both of these

courses have been taught as “workshop” courses where the class
session takes place in a multiuse organic chemistry laboratory
space. To begin the unit, we look at the history of fingerprinting
that includes the modern day digital recognition software and
databases. This subunit is followed by investigating the
physiological phenomena of volar pads and the classification
of fingerprint patterns. We perform an inked fingerprint activity
where students make their own 10-cards and classify their
fingerprints. Next, we study the chemical composition of latent
fingerprints and the methods of revealing them. There are two
main chemical categories of fingerprint revelation techniques:
(1) Revelation techniques that rely on noncovalent interactions
such as dusting, gentian violet staining and small particle
reagent. (2) Revelation techniques that involve chemical
reactions such as ninhydrin, DFO (1,8-diazafluoren-9-one),
and silver nitrate. The following activities are included in this
subunit.

■ DESCRIPTIONS OF THE ACTIVITIES

Fingerprint Dusting

Fingerprint dusting is a hands-on activity that can be performed
with almost any age group as it does not require specialized
chemical safety equipment. It is easily adapted to an structured
inquiry format6,7 where the students test different fingerprint
revelation techniques, fingerprint powders and fingerprinted
materials to answer the question of which techniques and
powders work best with which materials. The question of what
chemical interactions are responsible for the “stickiness” of
fingerprint powders is a more in-depth question since it
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requires knowledge of the chemical composition of both the
latent prints and the fingerprint powders.
Fingerprint powders can be purchased from a forensic supply

vendor such as Sirchie Fingerprint & Forensic Supplies.8 It is
also possible to prepare fingerprint powders from charcoal
powder, starch powder, silica gel, rosin, graphite pencil leads, or
various inorganic salts.4,9 Depending on how many stations are
feasible to create, powders should be prepared or purchased
from each of five categories: (1) traditional, (2) metallic, (3)
fluorescent, (4) magnetic, and (5) sticky-side tape powders.
Each category will have several different colors to choose from.
To create some variety, powders of different shades and hues
should be procured.
The supplies needed to apply the powders are simple brushes

in most cases. However, there are several different kinds of
brushes to choose from such as fiberglass, feather, animal hair
and others. Magnetic powders require a special “wand” for
application. It is a good idea to have a shallow container or tray
at each dusting station where materials will be dusted. A UV
light with a light box is necessary to fully appreciate the contrast
created by fluorescent powders. A set of 10 tests may be:
regular black, heavy black, white (talc), red, magnetic black,
magnetic fluorescent, fluorescent red, fluorescent green, copper
metallic, and black sticky side powder.
Common objects composed of different materials may be

dusted. I have used empty pop cans, bottle caps, glass vials,
glass microscope slides, pennies, tin foil squares, wax paper
squares, blocks of wood, cardboard squares, ceramic tiles,
plastic spoons, paper squares of different colors, plastic weigh
boats, packing tape, duct tape, masking tape, and others. It is
important to have a variety of materials and colors. Materials
that have been dusted can simply be wiped off and reused
except for the sticky side of tape. Dusted fingerprints can be
lifted with special lifting tape (“hinges”) or any commercial
clear tape for preservation.
Students are asked to write down two positive characteristics

and two negative characteristics of each powder. The structured
inquiry nature of these questions is intended to instigate
exploration and experimentation in the context of careful
observation. At the end they are asked to rank all of the
powders they tested by using their observations to compare and
contrast the powders they used. They are also asked to answer a
set of in-depth observations for at least two powders. A sample
student handout is included in the Supporting Information. A
typical set of questions for a specific dusting powder may be:
(1) Record two observations on the dusting technique using
this dust. (2) Under what conditions and in what circumstances
would fingerprint dusting with this powder work well? (3)

Under what conditions and in what circumstances would
fingerprint dusting with this powder not work well? (4)
Compare this dust/technique with other dusts and techniques
that you have performed (two points of comparison).

Chemical Revelation of Latent Prints

The chemical revelation of latent prints requires proper
ventilation and protective safety equipment. The age
appropriateness is dependent on the ability of students to
adhere to good safety practices when working in a ventilated
hood with hazardous chemicals. It is easily adapted to an
structured inquiry format where the students test different
fingerprint revelation techniques and fingerprinted materials to
answer the question of which techniques work best with which
materials. The question of what chemical interactions are
responsible for the revelation of fingerprint residues is a more
in-depth question since it requires knowledge of both the
chemical composition of the latent prints and the fingerprint
revelation mechanism.
There are several fingerprint revelation techniques that can

be performed with common laboratory equipment and
chemicals. Specialty chemical preparations and kits can be
purchased from a forensic supply vendor such as Sirchie
Fingerprint & Forensic Supplies.8 Nine of the most accessible
techniques are iodine fuming staining, ninhydrin staining, DFO
(1,8-diazafluoren-9-one) staining, silver nitrate revelation,
superglue fuming revelation, gentian violet staining, Sudan
black staining, small particle reagent, and physical developer
revelation. However, this list is by no means exhaustive. Basic
formulations for common staining techniques can be found
online in the U.S. Department of Justice Federal Bureau of
Investigation Laboratory Division’s “Processing Guide for
Developing Latent Prints”,10 and the Chesapeake Bay Division
of the International Associate for Identification’s “Latent
Fingerprint Processing TechniquesSelection & Sequencing
Guide.”11

The supplies needed to apply and develop chemical
revelation techniques are quite simple and are described in
the Supporting Information.
Common objects composed of different materials that have

been described for dusting techniques can be tested. Chemi-
cally treated materials cannot usually be reused and need to be
disposed of in a hazardous waste container.
The student handout to record observations is very similar to

that of the dusting techniques. A sample of the student handout
is included in the Supporting Information.

Table 1. Hazards Associated with the Reagents Used for the Chemical Revelation of Fingerprint Residues

Chemical Hazards

Iodine crystals Oxidizer. May be harmful if inhaled, ingested, or contacted by skin or eyes. Respiratory irritant. May be corrosive to skin and eyes.
Ninhydrin solution Flammable. Harmful vapors. Skin and eye irritant.
DFO (1,8-diazafluoren-9-
one) solution

Flammable. May be harmful if inhaled. May be absorbed through the skin. Respiratory and digestive tract irritant. May cause skin and
eye irritation.

Silver nitrate solution Oxidizer. May be harmful if inhaled. Respiratory and digestive tract irritant. May cause skin and eye burns. May cause argyria, a blue-gray
discoloration of the skin, eyes, and mucous membranes.

Small particle reagent Readily absorbed by skin. Respiratory irritant. May irritate skin. May irritate and burn eyes.
Cyanoacrylate glue Respiratory tract, eye and skin irritant. Bonds skin rapidly and strongly. May cause skin burns.
Gentian violet solution May be absorbed through the skin. Respiratory and digestive tract irritant. May cause skin and eye irritation.
Sudan black solution May be absorbed through the skin. Respiratory and digestive tract irritant. May cause skin and eye irritation.
Physical developer May be harmful if inhaled, ingested, or absorbed by the skin. Respiratory tract irritant. Skin irritant. Severe eye irritant.
Fingerprint dust Respiratory tract, eye, and skin irritant. Wash thoroughly after handling.
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■ HAZARDS

Fingerprint dusting is a hands-on activity that can be performed
with almost any age group as it does not require specialized
chemical safety equipment. It is advisable to inform students
not to deliberately inhale, ingest or rub the fingerprint powders
into their eyes. The age appropriateness of handling glass
objects such as microscope slides should also be considered.
The chemical revelation of latent fingerprints requires

student work in a fume hood and/or proper safety equipment.
These working conditions are generally available in sophomore
organic chemistry laboratories. Iodine and cyanoacrylate glue
are used directly in their solid and liquid forms, respectively.
Ninhydrin, DFO, silver nitrate, and Sudan black are dissolved in
organic solvents before use. Small particle reagent, gentian
violet, and physical developer are aqueous solutions. Table 1
summarizes the hazard concerns on the reagents. A more
comprehensive table is found in the Supporting Information.

■ DISCUSSION

The challenge that is presented to the students in these
activities is twofold. First, there is a task of creating a clear
latent print by following the guidelines presented for each
technique. Generally, students find it easy to reveal a print, but
the production of a clear fingerprint that gives enough ridge
detail for a positive identification is rather challenging. The
laboratory discussion should include a line of questioning about
how to determine whether a print is “good enough” for further
forensic identification. Second, the students are challenged to
discover the best combination of technique, material, and
conditions to create clearly revealed prints. Some guidance
about what certain techniques are typically used for is given in
the instructions, but students are also encouraged to experi-
ment with different materials. The activity encourages students
to compare and contrast different techniques. Some have
inherent limitations and others may present challenges to the
student to perform them properly. It is a good idea to have
students reflect on what they would do in a real forensic
investigation where recovering at least one clean fingerprint
from a limited number of objects is critical. There is also the
possibility of using two or more methods to reveal the same
prints. For example, iodine fumed prints can be revealed with
ninhydrin and subsequently with silver nitrate.12

It may be useful to discuss what forensic scientists call “the
chain of evidence” in regard to fingerprints. What fingerprint
revelation techniques could be and should be performed at the
crime scene? Which methods require that the object to be
fingerprinted undergo transport to a laboratory for analysis?
What objects at a crime scene are likely to have latent prints left
by the criminal? How should the objects collected at a crime
scene be handled in order to preserve the integrity of latent
prints?
Another avenue of discussion may be how fingerprints are

processed and preserved after they are revealed. There are also
ways of processing prints to make the contrast sharper. For
example, iodine fumed prints can be treated with a starch
solution,13 water vapor,14 zinc chloride,15 7,8-benzoflavone16 or
brucine.17 Greater contrast of superglue fumed prints can be
achieved with gentian violet or coumarin 540.18 Digital
photography is of great importance for the preservation of
revealed fingerprints.13,19 However, photographing fluorescent
prints may require specialized equipment.5

Students may be aware that we leave hundreds of latent
prints on the objects we handle every day. The prints are a
result of endogenous body oils and exogenous substances
which coat the volar ridges of our fingertips. Many different
revelatory techniques have been developed to create a contrast
between the fingerprint and the surrounding material. The
basic approach is to employ a colored substance which binds to
the fingerprint residue and does not bind to the object. The
chemical interactions responsible for revealing latent prints are
given a cursory treatment in popular forensic science
textbooks.13,19 The chemical revelation of latent prints is not
covered in a popular forensic chemistry textbooks.20,21

Therefore, one must look to more specialized resources such
as Advances in Fingerprint Technology,22 Fingerprints:
Analysis and Understanding23 and The Fingerprint Source-
book24 for a more in-depth consideration of the chemical
processes.

■ CONCLUSION
Fingerprint revelation is a quintessential forensic activity that
can be adapted to topics and courses in elementary, secondary,
or undergraduate education. Simple materials can be used,
especially for dusting fingerprints. In addition to comparing and
contrasting the different fingerprint revelation techniques
performed by the students, it is also possible to bring in
other topics of discussion such as the chain of evidence,
processing prints, preserving prints, the chemical composition
of fingerprint residue and the molecular interactions respon-
sible for the revelation of latent prints.
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