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General Latent #1
1.0Background/References

1.1 The discipline of Latent Print Analysis is the process of determining whether a
particular area of friction ridge skin produced a particular latent print

1.2 It is a discipline based on the development and comparison of multiple levels of

detail such as pattern type, ridge characteristics (also known as minutiae), ridge
shapes, etc. between a latent print and a known print

1.3 When there is sufficient agreement between the details in a latent or questioned

print and those in the known print, without any unexplainable dissi@brities an
identification can be declared.

1.4 The principles behind latent print evidence are: friction

\
: ion ridg % (FRS) is
permanent, in that it does not change naturally througho e’s life and Friction
Ridge Skin is unique and individual, in that no two fing

@rints palm prints, or
aracteristics.
1.5 It is the combination of uniqueness and perman @

1.6 This Analytical Method defines both techni 900
majority of evidence encountered by the I@ent R('

ne and comparison
methodology. \\CJ <& 'é/
d

footprints have been found to possess identical I‘ld%\

ow for individualization.

rocessing the

1.6.1 These methods will describe proc«Qle ar@&l :
examination of evidence.

1.6.2 These methods cannot be Q@Ted @dv&ch and every situation or type of
evidence encountered. %

1.6.3 The individual analy; @ust s@se

disposal which \& st suj

that are routinely used in the

judgment in selecting the methods at their
ments of the evidence submitted in a specific
case; therefor

se p@ r@u designed to accommodate the majority of evidence
encountere e?
1.7 Idaho St ice

Q\;ﬁ%’ &rmces - Quality/Procedure Manual Section on
NORM REFEREN

1.8 Th entlflc Working Group on Friction Ridge Analysis, Study and Technology

FAST) - SWGFAST documents are published on the SWGFAST website
ttp: //www.swgfast.org/

*Additional references are listed within individual procedures
2.0Scope

2.1 For the purpose of this manual, latent print methods are divided into three
categories: light based methods, physical methods, and chemical methods
2.11 LIGHT BASED METHODS (Methods #2 & #3)

2.1.1.1 Latent prints may be visualized through the use of various angles and wavelengths
of light.
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2.1.1.2 Visualization of latent prints through the use of forensic lighting methods is non-
destructive and should be attempted prior to other processing methods.

2.1.2 PHYSICAL METHODS (Methods #4-9)

2.1.2.1 The development of latent prints through the use of physical methods does not
involve a chemical reaction between the impression and the method used.

2.1.2.2 Physical methods encompass dusting and other discoloration methods often
relying on the adhesive quality of certain latent prints.

2.1.2.3 The taking of known exemplars from a living or deceased person shall be
considered a physical method for the purposes of this manual.

2.1.3 CHEMICAL METHODS (Methods #10-22)

2.1.3.1 The development of latent prints through the use of chemical me@%s occur

because of a chemical reaction between the latent print residu mponents and

the reagent. \
. %
3.0Equipment/Reagents %
3.1 N/A %\0
4.0Procedure @Q
4.1 Latent print evidence is processed accordin tﬁ\e nat@f the substrate (surface)
to be processed. % OO &
4.1.1 Substrate types include porous, semi-poc@, an n §
4.1.2 Consideration should be given to the r arﬁ@xtu e surface in order to
determine which technique will szi e S\Kl’@) e contrast.

4.1.3 Processing is generally carriek@t in et@ue@ anner employing methods
appropriate to the substr t\%e.

4.1.4 ISP Forensic Services Lat Sec@re%e the right to process evidence items as a
whole when items %Qt li%@n mitted individually (e.g. bag of miscellaneous

items). Qo) Q

4.2 Latent print eg{ai&e is@% @\ged with regards to the composition of the latent
print matrix.For e %ent print may be composed of perspiration, blood or
other co inant, or a ination of both.

4.2.1 Eccfifté sweat glands are most concentrated on the palmar portion of the hands and
@Qar portion of the feet. Secretions from these glands consist of 99.0 to 99.5 percent
\Nater and 0.5 to 1.0 percent solids (organic substances and inorganic salts).

4.2.2 Latent prints may also consist of fats and oils (sebum) secreted by the sebaceous glands.
These glands are most concentrated on the nose, ear, and groin areas. They are not
located on the palmar portion of the hands and plantar portion of the feet, but sebum
may be transferred to these areas via contact with other portions of the body.

4.2.3 Fats, oils, and other contaminants may also be transferred to friction ridge skin by
contact with sources external to the body.

4.3 Latent print processing generally proceeds from the least invasive technique to the
most invasive technique.
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4.4 Impressions deemed suitable for further analysis shall be marked and preserved.
4.4.1 Fingerprints of known orientation may be marked with an arch above the print.
4.4.2 Palm prints and fingerprints of indeterminate orientation may be marked with a line or
partial bracket.

4.4.3 Upon marking, latents will be given a unique identifier consisting of the item number
followed by the latent number.

5.0 Comments
5.1 QUICK REFERENCE SEQUENTIAL PROCESSING GUIDE

Processing steps indicated by bold typeface are a base requirement that shall be conducted
when processing a specific evidence type. If the base requirement is not perforn@, the analyst
shall have adequate documentation in their notes to justify why a particulgrc)%b was not or
could not be utilized. Justification shall be to the extent that another qu d examiner would
come to the same conclusion (e.g. not processing the adhesive side bel when there is no
evidence it was accessed by the subject or not proceeding with povc%r processing due to

excessive adhesion to the background).

2
When changes to processing necessitate not following t{&omm%nded sequence and/or
require the elimination of two or more base requirg@ (ex@ ,{SeUAL examinations), the
analyst shall contact the discipline lead to request evia@ he reqtsest shall be made prior to
beginning processing, and shall include the /e\e %

devjgtion a ed by the ISP FS
Quality/Procedure Manual and contain a @y ( 6 or the request. Documentation

fot

de

of the approved deviation is required in\the casq@. Q
GENERAL EVIDENCE: (8\ e}\(\ O
POROUS: %\' \Q
1.Visualz\@ite li I-®\

2. w Lig \&urc@. )

3.1 Furé} \/
Qﬁualz Whi e@
(@) ,@Iu B-one (DFO)
a5

\ 6. Visu
K 7. Ninhydri
QQ 8. Visual: White light
KO 9. 1,2 Indanedione
Q 10. Visual: ALS
11. Physical Developer
12. Visual: White light

NON-POROUS:

1. Visual: White light

2. ALS

3. Cyanoacrylate Fuming
4. Visual: White light

5. Dye Stain
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6. Visual: ALS
7. Powders: Luminescent or non-luminescent
8. Visual: White light and/or ALS

BLOOD EVIDENCE:
POROUS:
1. Visual: White light
2. ALS/UV (background luminescence)
3. Ninhydrin or Leucocrystal Violet (LCV) or Amido Black/De-stain
4. Visual: White light

®6
NON-POROUS: . O
. Visual: White light \A\
. ALS/UV (background luminescence) %Q

. Cyanoacrylate Fuming

. Visual: White light

. Amido Black/De-stain or Leucocrystal t (LCV)
. Visual: White light &

. Dye Stain Q
. Visual: ALS %
. Powders: Luminescent o . —Iu@ @Q/
10. Visual: White Ilgth

C)

GLOSSY PAPER/GLOSSY C%B%O PER:
Glossy Side

1. Visual: ite li f®
2. AL O i
R A 2

ééya 0{‘9@%@ g

»@ 6. Powder@minescent or non-luminescent magnetic powder
Q 7. Visual: White light/ALS
\O 8. 1,8 Diazafluoren-9-one (DFO) or Ninhydrin or 1,2 Indanedione
Q 9. Visual: White light
10. Physical Developer
11. Visual: White light

O 00 N O U1 B WIN -

Non-glossy side - process as for porous evidence

THERMAL PAPER:

1. Visual: White light
2. Alternate Light Source (ALS)
3. lodine Fuming
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. Visual: White light

. ThermaNin or 1, 2 Indanedione Thermal Paper
. Visual: ALS

. Physical Developer

. Visual: White light

0o NoO U b

LEATHER:

. Visual: White light

. ALS

. Cyanoacrylate Fuming
. Visual: White light

. Powders: Luminescent or non-luminescent @g
 Visual: White light/ALS A‘\O

N

PAINTED SURFACES: %Q

A U1 B W N

1. Latex Paint: process as for porous ewdence.
2. Semi-gloss/enamel paint: process as for@orous evidence

SEMI-POROUS (e.g. Rubber/Synthetic glov @

. Visual: White light &
ALS Q/s

.Io.dine o &(\ 0@

. Visual: White light Q

. Cyanoacrylate fs{'@llg \Q O

. Visual: Whit

. thydrm% @
. d§\ ite I|

g LU scent or non-luminescent

* 12.vi @Ilght/ALS
13. PhysicalNpéveloper
OQ APE:

\ Non-adhesive side of non-porous tape:
Q . Visual: White light
. ALS
. Cyanoacrylate Fuming
. Visual: White light
. Dye Stain
. Visual: ALS
. Powders: Luminescent or non-luminescent
. Visual: White light/ALS

_LDOO\IO\U‘I-bUU!\)I—\

0NV A WN R
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Adhesive side of tape (consider method that contrasts with the color of the
tape):
1. Visual: White light
. ALS
. Gentian Violet or Small Particle Reagent or Sticky Side Powder
. Visual: White light
OR

. Visual: White light
ALS
. Cyanoacrylate Fuming

A W N

. Visual: White light %

. Dye Stain . 0
. Visual: ALS 6\

<
VARNISHED WOOD: 0%

1. Visual: White light %\

. ALS Q
\\

. Cyanoacrylate fuming
Visual: White light g &
. Dye Stain (water based reagw r é%

. Visual: ALS
. Powders: Luminesc?@ on-| esc§
. Visual: White Ilght O

o U A WN R

WET SURFACES: %\(b 6 Q

POROUS: Q/
1. Vlsua(\glte*&Q &
yto ture
Q v| /ALS
{\' 5. Phy5|cal oper
Q 6. Visual: White light
Q‘ NON-POROUS:

1. Visual: White light
2. ALS

3. Small Particle Reagent (SPR)
4. Visual: White light
5. Tape lift

EXEMPLARS FROM HUMAN SKIN:
Decomposing and/or Macerated Friction Ridge Skin (water soaked)
1. Ink and/or powder lift method (if possible)
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2. Photography

Mummified Friction Ridge Skin (dried)

1. Ink and/or powder lift method (if possible)
2. Photography

3. Casting

4. Attempt to re-hydrate (kit available)

Burned Friction Ridge Skin
1. Photograph

2. Ink (%)
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Alternate Light Source #2

1.0Background/References

1.1 Alternate light sources (ALS) are portable, multi-waveband, and tunable light
sources that are used to enhance or visualize potential items of evidence. Latent
impressions may be composed of various substances such as blood, perspiration,
chemicals or other organic substances that react differently to different wavelengths
of light. When a luminescent deposit is excited with a particular wavelength of light,
the deposit absorbs the light and re-emits it at a different wavelength. The short-
lived light being re-emitted is termed fluorescence. There are severalajternate light
sources available to analysts that adequately meet the needs descrilyed in this

manual. A
1.2 Advances in Fingerprint Technology, Henry Lee and R. E. %’sslen pages 90, 115-
118. .

1.3 An Introduction to Lasers, Forensic Lights, and Fluczg}ent Fingerprint Detection
Techniques, E. Roland Menzel, (1991).

1.4 Friction Ridge Skin, James F. Cowger, (1983 d?QO

1.5 Omnichrome Evidence Detection with For@\sw [,{' logy, (1989).

1.6 Omniprint 1000A Operating Instructi &/

1.7 Mini-CrimeScope Tunable Forens@%}t S &ce 1 MCS-400W Operation and

Xz

Maintenance Instructions (20 (\

1.8 Rofin Polilight PL400 Fore g\@mght@ur@light PL400 Instruction Manual,

Version 111/2001.
2.0Scope (Q Ko &
2.1 The ALS is used.t em@ X&
substrate. 5\\ 6

2.2 Fluoresce%
printr

ontrast between an impression and the

béu d@? a naturally occurring substance within the latent
itself (1nh@1t luminescence), may be transferred to the friction ridge
skingigcontamination and re-deposited, or may be induced in latent print residue
q&@certam chemicals and powders known to exhibit fluorescent properties.
2.3Al

ternatively, fluorescence of the substrate may also occur.
3.0Equipment/Reagents
Alternate light source

Filtered goggles
4.0Procedure

4.1 Turn on ALS. Make sure the ALS comes to full operating power (fan and bulb reach
consistent speed/brightness).
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4.2 Turn on the lamp. The lamp function will vary slightly in different models. Some
models have a variable power dial that may need to be adjusted.

4.3 Choose the band-width that corresponds to the color of goggle being utilized.

4.4 Observe evidence with the appropriate wavelength/goggle combination:
WAVELENGTH CORRESPONDING FILTER

< 400nm yellow or clear UV safe
400-450nm yellow
450-540nm orange
>540-700nm red
4.5 Turn off the ALS lamp and allow to cool completely before powering QSALS.
5.0 Comments .\0
5.1 ADDITIONAL INFORMATION: é

5.1.1 If an ALS malfunctions, it will be taken out of service until it@gﬁe repaired. The ALS
shall be tagged indicating that it is out of service. Mamten@ce service, etc. will be

(\0.)

<
5.1.3 The manufacturer's operator manuals shall 1@% pri@Qi itial use of the equipment.

5.2 CONTROLS: Not applicable o @) %

5.3 SAFETY: \0 Q\' Q/

recorded in the maintenance log.

5.1.2 No calibration is required of these units.

5.3.1 As with other electrical appllanc t ele al shock. This can be
accomplished by ensuring that nne g)‘ er and that no loose, damaged, or
frayed wires exist. Make sur plL. before attempting any maintenance
and do not use outdoors i con ns e

5.3.2 The eyes are generall orev n the skin, and appropriate eye protection

must be used to pl}%@t theﬂ@err% eye damage can occur from reflected,
e

refracted, or djr umijngdtion ye. Most of the light emitted by an ALS is not
absorbed, bl‘\ efle an @e»red off the surface being examined. Extreme care
should be thken h&eﬂective surfaces. Never look directly into the light or
allo ;95 to bounce e surface into your eyes or the eyes of another person in the
ViCi&iltered goggles or shields shall be utilized when using this equipment as they
ide protection from potentially harmful rays and provide additional enhancement

?(for viewing latent prints.

5.3.3 The nature and extent of all potential hazards are not yet known because in-depth
assessments have not been made on most of the high intensity light sources used in
forensic identification work.
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Krimesite Imager #3

1.0Background/References

1.1 The KRIMESITE IMAGER (KSI) is an image-intensifying device that locates
untreated latent prints and other evidence of forensic interest on non-porous
surfaces by utilizing Reflective Ultra-Violet Imaging System technology (RUVIS).

1.2 Ultra-violet (UV) light will reflect off of a fingerprint at a different wavelength or
speed than it will off the substrate. This creates contrast that is able to be visualized
because the KSI system takes UV light and converts it to visible light.

1.3 “Detecting and Enhancing Latent Fingerprints with Short Wave UV ction
Photography,” Wang Gui Qiang. Proceedings of the Internationa posium on
Fingerprint Detection and Identification, Israel National Policef 1991 pgs. 37-49.

1.4 “Evaluation of a Reflected Ultraviolet Imaging System for Eingerprint Detection,”
Richard Saferstein, and Susan L. Graf. Journal of Forens@jdentlﬁcatlon 51 (4), 2001
pgs. 385-393.

1.5 Krimesite Imager User’s Manual, Sirchie Finger P\gt La tories, Inc.

1.6 “Krimesite Training Notes,” Instructor: Chring Sale a&lTralmng
Representative, Sirchie Fingerprint Labor@rles;\l'l()

1.7 “Reflected Ultraviolet Imaging Syste lic s,"@%ﬁ
Proceedings of the International I@)s nF print Detection and
Identification, Israel National (@e, 1 (& g -118.

1.8 “UV Detection of Untreate &&nt F@erlﬂ /" Hadrian Fraval, Alex Bennett, and
Eliot Springer. Proceedin h%@er@o al Symposium on Fingerprint
Detection and Identi{E@ %Ql&éj@ al Police, 1996 pgs. 51-58.

2.0Scope \6(0'

2.1 No treatment

rd R. German.

s @mlcals is necessary, however, use of the imager

may greatl esu ained by cyanoacrylate fuming.
2.2 The KSI{s'most effectw@x non-porous surfaces, but can detect recently deposited
prm some porous surfaces.

I is not affected by ambient light, which means it can be used in daylight or
tal darkness, indoors or outdoors.
2.2 The most appropriate method to preserve KSI-located impressions is through
photography.
2.3 The KSI system may be used in the laboratory or when providing technical field
assistance.

3.0Equipment/Reagents

Short wave 254 nm ultraviolet light source

Camera
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Reflective Ultraviolet Imaging System
Tripod

Protective apparel (lab coat, safety glasses, etc.)

4.0Procedure

4.1 Attach the KSI to a tripod or use it as a hand held device.

4.2 Position the sliding filter system assembly to the UV position window (mirror facing
away from analyst and the catalogue number facing the analyst).

4.3 Turn the KSI unit on and verify the red light is lit.
4.4 Turn on the ultraviolet light source. If using both 6-watt bulbs on the UV source,

turn one bulb on at a time or both bulbs of the unit will only illumin t half-
power. \C)

4.5 For best results, direct the UV light at a 15° to 45° angle fron@\e surface of interest.
Point the KSI perpendicular to the surface. %

4.6 Set the aperture to the f/3.5 position (completely opegg)

4.7 Focus the 60mm lens. QN

4.8 Focus the eyepiece until the clearest largest i@r@is a@ed.
4.9 When scanning an item or area for possible&tent Qi}?ncst most effective

distance for viewing is 0 -5 ft with the 1€fétt igh ce and 5-10 ft with the
30 watt UV light source. The operato a others present should

remain behind the light source W}Ql ,K.

4.10 If a latent impression is locat‘e@n I&@ using the marking devices
supplied or an adhesive s ’Q' lw se Scale to ensure proper sizing when
photographing images : Q/

4.11 Use the Canon Powég‘éot &é\or @\ ppropriate digital camera to capture KSI
images.

4.12 After locat1 @h the KSI unit to the copy stand or a tripod.

4.13 Focus SJ% V light. Make sure that the KSI aperture is all the way

open ( and leave I eyepiece in place.
4.14 A the digital camera using the adapter.

4.?&1rn the camera on, ensure it is set to auto, turn on the MACRO setting, turn off the
ash, and set to highest resolution possible.

4.16 Press the shutter button half way to activate the auto focus.
4.17 Use the zoom function to fill the viewing field with the latent image.

4.18 Capture the image by fully pressing the shutter button. It is preferable to use the
remote to avoid shaking the camera.

4.19 Once the examination is complete, turn all equipment off, and store appropriately.

5.0 Comments

5.1 ADDITIONAL INFORMATION:
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5.1.1 Refer to the digital camera manufacturer's operator manual for full camera operation.

5.1.2 General maintenance consists of periodic laser pointer battery replacement, cleaning the
surface of the KSI band pass filter with a lens cleaning solution and tissue, and cleaning
the short-wave UV lamps and KSI UV lens with an alcohol moistened soft cloth. General
maintenance shall be performed as needed.

5.1.3 UV lamps should be replaced as needed, taking care to dispose of lamps in a proper
environmental manner as they contain mercury.

5.1.4 If the KSI malfunctions, it will be taken out of service until it can be repaired. The KSI
shall be tagged indicating that it is out of service. Maintenance, service, etc. will be
recorded in the instrument maintenance log.

5.1.5 No calibration is required of this unit. (O

5.1.6 The manufacturer's operator manuals for this equipment shall be r\@)prior to initial
use of the equipment.

5.2 CONTROLS: %@
5.2.1 Testing of the KSI is performed prior to each use. ~\0
5.2.2 This test involves the making of a quality latent prin@ non-porous surface similar to
the evidence being examined, if possible. <

5.2.3 The test print is viewed with the KSI as outli din'the Q&e e.

5.2.4 An analyst shall not proceed with the pro ihg of evi%e until a control test
bearing positive results (visualization %ﬁgreen é?fr ) has been carried out and
documented in the laboratory case (@

5.2.5 The area surrounding the 1ntent10 1y (& te@ t print shall serve as a negative
control.

5.3 SAFETY: %\(b €> Q

5.3.1 Serious eye and skin ipjury alo@v @glc reactions may result if personnel are
inadequately prote rorﬂ‘ése lam{p oF other improper use of the equipment occurs.
5.3.2 Exposure to Uﬁ{ du p reat risk to the cornea. The short-wave UV-C light
used with th nm. Short-term injury may include
keratoconjusctivitis @ dness or welder’s flash, a condition where the corneal
epithe@ells are da 3 or destroyed) and severe sunburn-like symptoms. Chronic
(r@ed) exposure is known to cause premature aging of the skin and skin cancers.
5.3. @3 r operate the UV lamps without wearing protective eyewear. Failure to do so may
Q esult in severe burns, long-term injury to the eyes, or blindness. Avoid needless
exposure. UV light, although invisible, reflects in a manner similar to visible light. Turn
lamps off when not in use.
5.3.4 All persons present should utilize protective measures including, UV absorbing face
shields or glasses, long sleeved shirts, and gloves when the lamps are in use. These
measures may not eliminate all UV radiation, but they will lessen the risk of severe

exposure.
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5.3.5 Some individuals are abnormally sensitive to UV radiation. If an analyst believes
himself/herself to be particularly sensitive to sunlight, do not work in an area where
short-wave UV light is in use. Certain common medications and cosmetics may greatly
increase sensitivity to UV radiation. Analysts should consult their physician concerning
any medication they may be taking.

5.3.6 Use extra caution when new lamps are installed as radiation levels may be markedly
higher.
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lodine Fuming #4

1.0Background/References

1.1 lodine fuming is one of the oldest latent print methods currently employed in the
examination processes for the visualization of latent prints. Iodine vapors are
physically absorbed by fats and oils of a latent print deposit and turn the latent print
a yellow/brown color.

1.2 Friction Ridge Skin, James F. Cowger, (1983), pages 93-96.

1.3 Fingerprint Techniques, Andre A. Moenssens, (1971), pages 114-120.

1.4 Scott’s Fingerprint Mechanics, Robert D. Olsen, (1978), pages 247-2&

1.5 Manual of Fingerprint Development Techniques, British Home g’&é, (1998),
Chapter 4. Peavey Product Guide, (1999).

N
2.0Scope %Q)

2.1 Use when attempting to develop prints that are thou <Et’) be recently deposited

and/or composed of fatty or oily residue. Iodln%rgﬁ\s A:r to recently deposited

prints because the specified residues tend to b ceptlve to this process
with time.

2.2 Other latent print methods such as DFQ 1@!1nh$un t 0 dlssolve the fats with
which iodine reacts. Therefore, if i 10 un{(gs sed, it must be used prior
to other latent print developmenthces

2.3 lodine is not suitable for metab&@ dar\@rfaé)
3.0Equipment/Reagents \(b @6 Q
3.1 EQUIPMENT AND MAT@? LS \ &

Fume hood

Chamber or a heavy\éty se @?@lbag
3.2 REAGENTS O 0(\
X

Iodine crys
4.0 Procedulé
4.11 e hood, break open a glass ampoule of iodine crystals to reveal the iodine
%stals

4.2 Place the crystals in an airtight chamber (ex. sealable heavy plastic bag, commercial
fuming chamber, etc.).

4.3 Apply heat if necessary. The application of heat may be accomplished in various
ways including transfer of body heat, contained hot water, or an electric heater.
lodine crystals will start to sublimate, go from a solid to a gas, resulting in purplish
fumes with the application of heat (approximately 100° F).

4.4 Place the control test and the questioned surface in the chamber and proceed with

fuming.
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4.5 The control test and evidence are monitored by viewing through the chamber to
determine when processing is complete.
4.5.1 Latent prints, if developed, will turn a yellow-brown color.

4.5.2 The process needs to be carefully monitored so that over-development does not
occur.

4.6 Developed prints are evaluated to determine their suitability for comparison.
4.7 Prints deemed to be of value are marked and photographed as soon as possible, and
notes are taken.
5.0Comments
5.1 ADDITIONAL INFORMATION: (%)
5.1.1 The resulting yellow-brown latent prints will fade and must be pre\@ed
5.1.2 It is suggested that the camera be set up prior to iodine process

5.1.3 lodine prints that have faded, or are completely gone, can s mes be redeveloped by
reprocessing. lodine reprocessing cannot be done if other@ethods have been used or if
too long of a time span has elapsed. @

5.1.4 Shelf life of sealed iodine is indefinite. Q

5.1.5 lodine crystals originating from glass ampo%s@gdll b@) d of in the hazardous
waste containers located in the fume hoods

O
5.2 CONTROLS: @ %

5.2.1 Testing of iodine is performed si @ ous Qt 1dence processing.

5.2.2 This test involves the makmg 0 alit oil based) on a test surface similar
to the evidence being exa r sur ing the intentionally deposited latent
print shall serve as a ne @ont

5.2.3 The test print is expo s@h same manner as the questioned surface
would be. Positive elo ,&t of a yellow-brown impression) and negative
results (minima elo 1n&ve control areas) are documented in the

laboratory che ote‘s0
5.3 SAFETY: O Q)%
5.3.1 Safe s@serlous con‘ when using the iodine fuming method. lodine is toxic in any
for LWAYS AVOID INHALING IODINE FUMES.

5. Bﬁ ne fumes may irritate the skin and damage the respiratory tract. Headaches that can
ast for several days may result from exposure to iodine. Long-term effects to the thyroid
gland may result from exposure.

5.3.3 Adequate ventilation when using the method is mandatory as the fumes are corrosive to
metals and may discolor other surfaces that they come in contact with.

5.3.4 lodine shall be purchased in glass ampoules. The ampoules shall stay sealed until use.
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Lifting Methods #5

1.0Background/References

1.1 Lifting methods are effective for the preservation of latent print impressions
because the adhesive on the lifting medium is stickier than the surface on which the
latent print deposit resides. Itisa good idea to have a variety of lifting mediums as
they vary in clarity, adhesion, and flexibility.

1.2 Scott’s Fingerprint Mechanics, Robert D. Olsen, (1978). Pages 369-387.

1.3 Fingerprint Techniques, Andre, A. Moenssens, (1971). Pages 109-112.

1.4 Friction Ridge Skin, James F. Cowger, (1983). Pages 85-88. @‘b

1.5 Manual of Fingerprint Development Techniques Home Office Poli¢e’Scientific
Development Branch (1998).

%)
2.0Scope %
2.1 Lifting methods are applicable to prints that have flI' n developed utilizing
other methods such as powders, SPR, and occasm@y ts deposited in dust.
pr

2.2 Lifts are an inexpensive, easy, and quick met (6 developed latent

prints for future comparison.
2.3 Latent print lifting is one of the most cor&b ffe@nethods of preserving
latent prints at a crime scene. O\\ &(\
2.4 Lifting may not be the most effect% met of@&)rving a particular latent print.
3.0Equipment/Reagents \. \ O
Powder station exhaust vent @od @

Various sizes and types of @dari@ g %
Hinge lifts \Q Q/

o
s\\é C)O(\ O\/
Gel lifters 00

i m@gnds @

Casting co

4.0 Procedulé
41P DURE 1 - HINGE LIFTS, TAPES, AND GEL LIFTERS:

Q.l Ensure that the surface has been prepared for lifting by removing excess powder.

Elastic tapes

4.1.2 Lifting mediums should be removed from their backing in a smooth, continuous motion
without hesitation to avoid lines in the adhesive.

4.1.3 The lifting medium is then applied to the latent bearing surface in a smooth, continuous
motion, taking care to avoid air pockets and creases. It may be necessary to firmly rub
the lifting medium onto the surface using a fair amount of pressure.

4.1.4 Removal of the lifting medium from the latent bearing surface should also be performed
in a smooth continuous motion and applied to the glossy side of the latent lift card in the
same manner as noted above.
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4.1.5 Latent lift cards shall be filled out as completely as possible and shall include the
following:

Unique case identifier;

Date and initials;

Impression source (description or source identifier);

Significant information about the orientation and/or position of the latent print

on the object through description and/or diagram(s). One should be able to pinpoint
the area and orientation of a latent print on the object.

4.1.6 Lifts from non-adjacent areas should be placed on different cards.

4.1.7 If latent prints appear to be simultaneous impressions or are in close prqsmity to one
another, it is recommended that they be lifted together.

4.1.8 Multiple lifts of the same latent may be placed on the same card. @}tatlon indicating
the order in which they were lifted should be made on the c%@

4.2 PROCEDURE 2 - CASTING COMPOUNDS:
4.2.1 Ensure that the surface has been prepared for lifting b@movmg excess powder.

4.2.2 Casting material is mixed either by hand or throu e use f an extruder gun.
4.2.3 Casting material is applied to the latent beari gy fac ner that precludes air
pockets. It may be necessary to place the cas g ma@ ide of the latent and

then smooth it across the surface.
4.2.4 The casting material is left in place u \Olld{@@
4.2.5 It then is removed from the surfaQand a tent lift card. The appropriate

documentation is noted as det@d 4&@\
5.0 Comments Q
5.1 ADDITIONAL INFORM %! \ Q/

5.1.1 Caution should be cise eral -purpose tapes (those not developed for
lifting latents) @& ation of some latent print ridge detail or may have
striations or th r 1 aklng it hard to perform comparisons.

5.1.2 Lifting s o@i be e r@aer any necessary photography. The analyst’s training and

e use and/or sequence of the lifting and photographic

experlés.g will deter

5.1. @o e lifting mediums and casting compounds in a cool dry place.
.4 Dispose of lifting mediums and casting compounds in the trash.
5.2 CONTROLS:
5.2.1 Not applicable

5.3 SAFETY:
5.3.1 There are no known health hazards associated with the use of lifting mediums or casting
compounds.
Latent Prints Analytical Methods Revision 4
Lifting Methods #5 Issue Date: 06/23/2017

Page 24 of 95 Issuing Authority: Quality Manager
All printed copies are uncontrolled



Powder Detection Methods #6

1.0Background/References

1.1 Many commercially produced latent print powders are available and no powder is
universally applicable to all types of non-porous surfaces. Most analysts stock a
variety of different types and colors of powders as well as a variety of brushes for
specialized applications. Powder particles physically adhere to latent print residue
allowing the latent print to be visualized. This coloring of the friction ridge residue

occurs because the residue has greater adhesion properties than the substrate.
1.2 Scott’s Fingerprint Mechanics, Robert D. Olsen, (1978), pages 209-2350
1.3 Fingerprint Techniques, Andre A. Moenssens, (1971), pages 106‘@and 112-114.
1.4 Friction Ridge Skin, James F. Cowger, (1983), pages 85-88. K
1.5 Manual of Fingerprint Development Techniques Home Of@%olice Scientific
Development Branch (1998). @

2.0Scope (\

2.1 Latent print powders are used to develop i 1nv1 ail, improve contrast of
visible ridge detail, and to facilitate llftlng a preseﬁ
from non-porous surfaces.

2.2 The type of powder that is selected 18&)%{&! @
i.f}psk powder color that contrasts

fingerprint evidence

2.2.1 Whether resulting latents will begotog d.

with the surface is often deswq@ \‘Q &
1

2.2.2 The nature of the surfac%' proc onal powders are often most effective
on non-textured surface le et?{o ders are often most effective on plastics
and textured surfa
avoided on subs tha am

powders and wands should generally be
Fluorescent powders tend to have limited use.
They are us mul ore aces or surfaces with a light texture that doesn't

accept mag@ C
2.3 The typ pphcat §§2d is dependent upon:
t

2.3.1 Th of area to be duSted. Larger brushes are ordinarily used for large areas and

$ler brushes for concentrated work or individual latent prints. Fiberglass brushes are
(0 en used for both instances.

2?.2 The type of powder to be used. Magnetic wands are used in conjunction with magnetic
powders while traditional powders are used with a variety of brushes. Traditional, non-
magnetic, fluorescent powders are applied with a feather brush. The application
fluorescent powders requires the use of an ALS.

2.4 The prior use of cyanoacrylate ester often increases the adhesion of powders to
latent print residue.

2.5 Powder processing is not suitable for surfaces that are wet, tacky, or exceptionally
rough and is generally the last step in the latent print processing sequence.
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2.6 Best practice dictates that disposable powders and brushes be employed in cases
with known blood or other biological contaminants. Should disposable
brushes/powders be employed, a notation to that effect should be made in the case
notes.

3.0Equipment/Reagents
Hood/exhaust vents/particulate filters
Traditional, magnetic, and fluorescent powders
Magnetic wand, feather brush, fiberglass brush, animal hair, etc.

Alternate light source

Filtered goggles (%)
4.0Procedure . (_)@
4.1 PROCEDURE 1 - TRADITIONAL POWDERS: \A
4.1.1 A variety of brushes or applicators may be utilized with the@%ption of magnetic
wands. O
4.1.2 Apply a small amount of powder to the brush and re excess powder.

4.1.3 Powder should generally be applied to the surfac da sr@; circular motion with only
the tips of the brush touching the surface. O @e dir ridge flow can be
established, powdering should proceed by folldwing rid@ until optimal
development is achieved. N

N &
4.1.4 The adherence of powder to a latent pint m@ e d by utilizing the “huffing
s

technique.” i.e. gently breathing onthe su whi ting for latent prints, which
sometimes adds moisture to th@tent int residue, thus enabling the powder to adhere
more effectively. All visi stur aporated prior to powder application.

ou
4.1.5 If too much powder has n aS\\{ , i@y e possible to remove excess powder by
tapping the object, hb@ng % er :K& face, or by brushing it out.
4.1.6 Developed prin % ev d % rmine their suitability for comparison.

4.1.7 Prints deen@ e ofvalue arked and may be photographed or lifted.
4.2 PROCEDURED- M@T 6

42.1 Magn{ﬁc owders gen@l
4.2.2 TQQand is dipped into the magnetic powder where the powder is picked up by the tip
e wand. The powder actually forms a bristle-less brush that is then applied directly

So the surface. The actual wand should not come in contact with the surface.

y utilize a magnetic wand in their application.

4.2.3 The application of magnetic powders is similar to the dusting method described in 4.1.3
and 4.1.4 above.

4.2.4 The plunger located at the end of the brush is pulled to its fully extended position to
release the powder from the tip of the brush.

4.2.5 Excess powder may be removed by passing a wand over the surface without making
contact.

4.2.6 Developed prints are evaluated to determine their suitability for comparison.

4.2.7 Prints deemed to be of value are marked and may be photographed or lifted.
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4.3 PROCEDURE 3 - FLUORESCENT POWDERS:

4.3.1 A variety of brushes or applicators may be utilized.

4.3.2 Lightly dip the brush into the powder. Remove excess powder. A very small amount of
fluorescent powder goes a long way.

4.3.3 If possible, it is best to use an ALS while applying the powder. This will prevent over
powdering and loss of ridge detail. The application of fluorescent powders is similar to
the dusting methods described in 4.1.3 and 4.1.4 above.

4.3.4 Developed prints are evaluated to determine their suitability for comparison.

4.3.5 Prints deemed to be of value are marked and may be photographed or lifted. When
photographing latents developed with fluorescent powders, it is necessary to use an ALS
and a camera filter that corresponds to the color of viewing goggle util'@éwith the ALS.
[t is necessary to use black latent lift cards with fluorescent powde S

5.0 Comments

%
5.1 ADDITIONAL INFORMATION: %
5.1.1 Occasionally, latent quality may be enhanced by repea%&wdermg and lifting of the
same area.

5.1.2 An ample number of appropriate brushes will h@%ecl@ross -contamination of
powders and brushes.

5.1.3 When powder-processing evidence knowr@ be hQ ic ntamlnated every effort
shall be made to avoid cross contamln ing ously unused brushes and
powder. Brushes and powder w1l scar ﬁz on contaminated items.
Magnetic wands will be dlsmfec d Q

5.1.4 Powders stored in a cool dry %ch h \a 1te shelf life.
5.1.5 Dispose of powders in t sh.\Q
5.2 CONTROLS: O 0

5.2.1 Test impressio gen no@phcable However, when there is doubt as to the
suitability of ax der ro a particular surface a test impression should be
made on a e if le. If a similar surface is not available, then an area of
the sus sur h@ explored “blindly” (i.e. wiped clean and used for testing).
This t&g pression s destroyed immediately after it has served its purpose, its

u 1l be documented in the case notes

5. 3@
1 Safety concerns when using commercial fingerprint powders are minimal.

5.3.2 Analysts are required to use the hoods or exhaust vents positioned at each workstation
when performing powdering and lifting in the laboratory.

5.3.3 When fingerprint powders are to be used for an extended period of time, a dust mask or
half face respirator with dust filters should be worn to minimize the inhalation of the
powder particles.

5.3.4 Persons using fingerprint powders should monitor reactions (if any) to the fingerprint

powders.
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Small Particle Reagent #7

1.0Background/References

1.1 Two types of small particle reagents (SPR) are available for use, traditional SPR
which consists of a suspension of fine molybdenum disulfide (MoS:2) particles in a
detergent solution and commercially available white SPR. These solutions work like
a liquid fingerprint powder by adhering to the fatty portion of the latent print
residue resulting in a gray or white colored latent.

1.2 Manual of Fingerprint Development Techniques, British Home Office, (1998),

chapter 4. (%)

1.3 Advances in Fingerprint Technology, Henry C. Lee and R.E. Gaen ®, (1991), pages
82-83. W\

1.4 Technical Notes #1-2757, Lightning Powder Co. %e

2.0Scope

2.1 Small particle reagent is used to develop latent p rom a variety of surfaces
including adhesives and non-porous items that hébeen wet.

2.2 The color of SPR should be chosen to contra w1t ound.

2.3 SPR may be used by dipping or sprayir}%@p i ' erred method as
spraying is less sensitive. Itis, howe iffi nt damage to fingerprints

located on the lower side of an ar eln (@ apdlspraying is a valid alternative
when processing large items, les s ihg to crime scenes.

2.4 Surfaces that need other 1c e ina 4@ such as biology, questioned
document, or trace e carefully evaluated prior to processing
to determine if the S ave an impact on subsequent examinations.

3.0 Equipment/Reag
3.1 EQUIPMENT@{ %

Beaker @ O@

Balance

Mag@stlrrer/stlrrmg bar
ttles

cessmg tray
3.2 REAGENTS
Commercially available white SPR
Molybdenum Disulfide (MoS>)
Photo-Flo
Distilled water
3.3 Small Particle Reagent Working Solution:

1. Place a 1500 ml beaker on magnetic stirrer base.
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2.Add 1000 ml of distilled water to the beaker.

3. Place a magnetic stirring bar in the beaker.

4. Dissolve 30g of MoS; in the water (MoS; may be purchased in 30g bottles).
5. Add three to four drops of Photo-Flo to the solution.

4.0Procedure

4.1 PROCEDURE 1 - DIPPING METHOD:
4.1.1 Shake or stir the SPR thoroughly and pour the solution into a tray.
4.1.2 Add the item to be processed to the solution. The item should be submerged.

4.1.3 Agitate the solution in the tray for 2-3 minutes, remove the item from the SPR and gently
rinse with tap water. (%)

4.1.4 Allow the surface to dry (if feasible). . 0®

4.1.5 Developed prints are evaluated to determine their suitability for@nparison.

4.1.6 Prints deemed to be of value are marked and may be photo@ed or lifted. Depending
on the circumstances, the item may or may not be dried p@r o lifting.

4.2 PROCEDURE 2 - SPRAY METHOD:

4.2.1 Place the SPR into a spray bottle and shake thOI‘O{@ Th*ottle should be shaken
often to keep the SPR in suspension.

4.2.2 Spray the SPR onto the item being exam@% the l(gtlo latent print is known,

spray the area above the prints and allo 0 the prints. Otherwise,
spray the area to be examined startl he nd ing downwards.

4.2.3 Gently rinse the processed area tap u@r a@w it to dry (if feasible).

4.2.4 Developed prints are evaluat uitability for comparison.

4.2.5 Prints deemed to be of "%d a ay be photographed or lifted. Depending
on the c1rcumstances @‘ ot be dried prior to lifting.

5.0 Comments ‘Q \$
5.1 ADDITIONAL I %AT& \/

5.1.1 Pre- mlxed@ definite shelf life. The shelflife of the SPR working
solutio lea m@s but shall be tested prior to each use.

5.1.2 Wh king in the IQratory, excess reagent shall be collected and placed in the
h ous waste container located in the fume hood.

QNTROLS

5.2.2 This test involves the making of a quality latent print on a test surface similar to the one
being examined. The area surrounding the intentionally deposited latent print shall
serve as a negative control.

5.2.3 The test print is exposed to the SPR in the same manner as the questioned surface.

5.2.4 An analyst shall not proceed with the processing of the evidence until a control test
bearing positive results (development of a gray colored latent with traditional SPR or a
white colored latent with white SPR) and a negative control test (minimal background
development) has been carried out and documented in the laboratory case notes.

5.3 SAFETY:
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5.3.1 There does not appear to be any health hazards associated with small particle reagent,
but the process should be monitored to see if there are any allergies. Lab coats, gloves,
and safety glasses should be worn.
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Sticky Side Powder #8

1.0Background/References

1.1 Adhesives on the sticky sides of tape and other items, such as labels, present
problems in processing. The traditional powdering methods will not work (unless
modified) because the adhesive properties cause the powder to obscure latent print
deposits. Sticky-side powder is a liquid fingerprint detection method that develops
latent prints when applied to adhesive surfaces. Sticky-side powder detects the
fatty/oily and/or epithelial cells often left when handling adhesive surfaces.

1.2 Journal of Forensic Identification, Vol. 44, No. 2, “Sticky-Side Powdeé%he Japanese
Solution”, Darren S. Burns, pages 133-138. 0

1.3 “Sticky-Side Powder”, Technical Note, Lightning Powder Co. é@ll 1994).

2.0Scope %
2.1 Sticky-side powder is used to process adhesives. Due @\Qﬂe color of the resulting

latent print, sticky-side powder may be more appr te for certain types of tapes
than for others (e.g. masking tape vs. electrical t

2.2 When the item to be processed contains bo d@@f and a non-porous
side, the non-porous side should be proce)@d pNQr () plication of sticky-side

powder.

2.3 Sticky-side powder can be used i 1 r solution can be painted on,
or the surface can be 1mmerseg{'@an ion containing the powder
solution.

2.4 Surfaces that require othe ore ions, such as trace or biology, should
be carefully evaluat %o determine if this procedure will have

an impact on sub @'ent 1n t
2.5 The followmg r %pro two formulations for sticky-side powder; “Sticky-
Side Powd Qor ? & “Sticky-Side Powder Equivalent Working
Solutlon& ther may b@ d dependent upon examiner preference.
3.0Equip /Reagents
3.§Q9P ENT AND MATERIALS:
Balance
Small glass beaker
Stir rod
Soft brush (animal hair, paint brush, etc.)
Glass tray
3.2 REAGENTS:
Sticky-Side powder

Photo-Flo
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Non-magnetic Powder
Liqui-Nox detergent or equivalent
Tap or distilled water
3.3 Sticky-Side Powder Working Solution:
1. Mix a solution of water and Photo-Flo in a glass beaker in a 1:1 ratio.

2. Mix approximately equal amounts of sticky-side powder into the Photo-Flo solution to
make a liquid that has the consistency of paint. Mix a volume suitable for the application
at hand.

3.4 Sticky-Side Powder Equivalent Working Solution:
1. Measure out 0.5g of non-magnetic fingerprint powder and place in a g@s beaker.

2. Add 1 ml of water. O
3. Add 1 ml of Liqui-Nox or other equivalent detergent. A\
4. Thoroughly mix the liquid and fingerprint powder. %Q

4.0Procedure

4.1 The reagent is painted onto the adhesive surface w @)ft brush or the item may be
submersed in the solution. When using the sub hod, ensure that the

adhesive side is up, as some agitation may b r@ ssa
4.2 Allow the reagent to remain on the surfac @
4.3 Rinse with water. @

4.4 Examine the adhesive surface for ?(9( pr ace may be reprocessed to
improve contrast and/or make

arker
4.5 Allow the surface to dry thq& lyé é
4.6 Any suitable latent prlnts otographed or covered with a
protective cover suc ftl%@) é ar plastic.
5.0 Comments
5.1 ADDITIONAL fQ}DR G)O

5.1.1 Pre- mu% 1cky l%has an indefinite shelflife. The working solution shall be
mixe r to each us
51.2 ng solution may be rinsed down the drain or disposed of in the trash.

Q®
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5.2 CONTROLS:
5.2.1 Testing of sticky-side powder is performed each day prior to use.

5.2.2 This test involves the making of a quality latent print on a test surface similar to the
evidence being examined and following the processing procedure. The area surrounding
the intentionally deposited latent print shall serve as a negative control.

5.2.3 An analyst cannot proceed with the processing of the evidence until a control test
bearing positive results (development of a print) and a negative control (minimal
background development) has been carried out and documented in the laboratory case
notes.

5.3 SAFETY:

5.3.1 When using sticky-side powder in the previously described manner, tl@%does not
appear to be a significant health hazard. When using the powder i \Se’ dry form,
precautions should be taken to prevent the powder from becomi %
possibly inhaled. Small amounts of sticky-side powder can ely washed down the
drain, while larger amounts should be collected in a suital\@ container for disposal.

irborne and
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Taking Known Exemplars (Reference Standards) #9

1.0Background/References

1.1 Known exemplars (reference standards) is a term used to describe friction ridge
impressions that are purposely made. These impressions may be made using a
number of techniques, including, but not limited to, traditional ink, live scan, and
powder/adhesive lift methods. The goal of the process is to produce legible
impressions that are suitable for classification and/or comparison.

1.2 Friction Ridge Skin, Comparison and Identification of Fingerprints, James F. Cowger,

(1993) Chapter 2 Taking Inked Prints, pages 9-33. @fb
1.3 The Science of Fingerprints, U.S. Department of Justice, F.B.L Lab\@tory Division,
(1984), pages 111-157. 6

1.4 Scotts Fingerprint Mechanics, Robert D. Olsen, SR (1977) s 55-92.
2.0Scope
2.1 The following techniques are used when analysts {é;&llled upon to take

fingerprints of living and/or deceased persons e analyst s discretion to

determine the appropriate methods for the
2.2 The section on post-mortem fingerprintj oeS \t si at the procedures be
mandated to the extent that it preclu e fons of the procedures or

different procedures for recordin@n re S. E@ case is unique as to its
requirements and it is up to the @aly & ihe the procedure appropriate for

the given circumstances. Tb@rlnte tas obtain usable prints; any
reasonable technique tha@ on%@he i%1s acceptable.

3.0Equipment/Reagents \Q \&0
3.1 EQUIPMENT A EP@SO\/

Black prmtef\

Brayer &in ngp t @

Pore x O
ingerprint powder

Q&Q)erglass brush
Fingerprint cards/paper

Fingerprint stand

Adhesive lifts/covers

Needle and syringe

Fingerprinting spoon

Protective apparel (lab coat, safety glasses, face shield etc.)
3.2 REAGENTS:

Post-mortem injection solution (tissue builder, water, air etc.)

Latent Prints Analytical Methods Revision 4
Taking Known Exemplars Issue Date: 06/23/2017
(Reference Standards) #9 Page 34 of 95 Issuing Authority: Quality Manager

All printed copies are uncontrolled



4.0Procedure
4.1 PROCEDURE 1 - KNOWN EXEMPLARS:
4.1.1 Ensure that the area to be printed is dry and free of debris.
4.1.2 Inked Fingerprints
4.1.2.1 Place the fingerprint card in the cardholder.
4.1.2.2 Beginning with the right thumb, roll the thumb from nail-bed to nail-bed on an
inking plate or Porelon pad. Roll the thumb in the same manner on the fingerprint
card in the space marked “1. R. Thumb.” Roll the thumb with even pressure to
avoid smearing.
4.1.2.3 Continue this procedure for each finger ensuring the prints are pla@d in the
corresponding box on the fingerprint card.
4.1.2.4 If a mistake is made, the analyst may affix an adhesive tab ox@\t e error and roll a
new print or start over.
4.1.2.5 Ink the right and left thumbs and place a plain 1mpres& in the corresponding
box at the bottom of the fingerprint card. Repeat t ocedure with the right and
left four fingers simultaneously placing plain an sions in the corresponding
boxes at the bottom of the fingerprint card *
4.1.2.6 If an amputation, deformity, or injury Q@ @% to print a finger, a
notation shall be made to that effect that l@ ividual finger block.
4.1.3 Inked Palm Prints &/
4.1.3.1 Place a piece of white paperQle pé( @nd a cylindrical object (piece of
pipe, cardboard tube etc. )
4.1.3.2 Using a brayer, apply 6\1nk t@e palmer friction ridges from the wrist
to the tips of the fi @
4.1.3.3 Place the wrist e 1n %he paper and roll the cylinder back toward

the sub]ec app pr to the palm. This method will produce quality
ridge de r surface even hard to capture areas such as the

media pro nd center of the palm.
4.1.3.4 Indjviduall an@he thenar and hypothenar portions of the palm using the
%g plate. The @ of the hand are placed on the inking plate at an approximate
5° angle and partially rolled to ink the correct portion of the palm. The same
KOQ motion is then repeated to transfer the ink to the palm print sheet. These
impressions may be placed on the same sheet if there is adequate space.
4.1.3.5 Repeat the above procedure for the other hand.
4.1.4 Complete Friction Ridge Exemplars.
4.1.4.1 Complete friction ridge exemplars are often referred to as major case prints. They
consist of recordings of all friction ridge skin on the palmar surface of the hands
and on occasion, the plantar portion of the feet. A complete set of palmar major
case prints includes a set of rolled fingerprints, palm prints, sides of palms, sides of
fingers (full length), and finger tips.
4.1.4.2 These prints may be obtained through traditional inking methods or by using the
black powder/adhesive lift method.
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4.1.5 Black Powder/Adhesive Lift Method

4.1.5.1 Lightly powder the portion of friction ridge skin to be printed using a fiberglass
brush and black powder.

4.1.5.2 Choose an adhesive lift of appropriate size and remove the backing.

4.1.5.3 Place the powder-processed skin onto the adhesive lift and ensure that it makes
good contact.

4.1.5.4 Carefully remove the adhesive from the skin and smooth an acetate cover over the
lift avoiding creases and air pockets.

4.1.5.6 All exemplars should be marked with the date, analyst's name, case number (if
known) and subject's name (if known).

4.2 PROCEDURE 2 - POST-MORTEM EXEMPLARS: @9

*

4.2.1 Prints may be recovered from the deceased in the same manner as ed above.
However, due to injury, decomposition or other circumstances,é&dltional methods may
not yield satisfactory results. %

4.2.2 Examine the remains to determine the appropriate med\ﬁ)

4.2.3 Clean the remains with a soft brush or cloth and war. ater.

4.2.4 Dry the friction ridge areas to be printed. \Q

4.2.5 Choose an appropriate post-mortem metho st to determine the
appropriate procedure for the given c1rcu1®ance Q/ g are recommendations
only:

temperature ill reduce condensation that may
interfere w'

4.2.5.1 Printing the Recently Deceaqo
4.2.5.1.1 If the body has beeg refri ﬁs@d i 1s pful to allow it to warm near room
»5&
4.2.5.1.2 Ifrlgor tls /Q @ pt to "break the rigor" by forcefully bending
the j ]
4.2.5.1. 3 1n ‘egyln to wrinkle due to decomposition or exposure, an
ul@ade to pull the skin tight while taking the impression.
4, 2%1 Ifcdélete essions still cannot be obtained, this condition may be
correcte ough the use of a commercially available post mortem
Q injection solution.
KO 4.2.5.1.4.1 Fill a syringe with the post mortem injection solution.

Q 4.5.5.1.4.2 Insert the needle just below the skin at the distal joint of the
finger and into the distal phalanx area. Inject the solution until the
pattern is rounded out. Care should be taken to prevent the needle
from puncturing the skin after the initial insertion. If necessary, a
string may be tied just above the site to prevent the solution from
leaking out.

4.2.5.1.5 Print the finger as outlined in one of the above methods.
4.2.5.2 Printing Badly Decomposed or Macerated Remains
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4.2.5.2.1 In cases of advanced decomposition or extended periods of immersion, it is
common for the epidermal layer of skin to separate from the dermis.

4.2.5.2.2 Wash and dry the friction ridge skin.
4.2.5.2.3 Attempt to photograph and/or record with ink or powder methods.

4.2.5.2.4 If the separated friction ridge skin is too fragile to work with, it may be
cleansed, flattened under a piece of glass, and photographed.

4.2.5.2.5 Occasionally, a large portion of the epidermis separates in the form of an
"epidermal glove." If this occurs, the skin may be placed on the analyst's
gloved hand and the impressions recorded in a traditional fashion. It may
be necessary to excise the skin from the underlying tissue if it is still
partially attached.

4.2.5.2.6 If the epidermal layer is no longer available, it may st ]kﬁe possible to
obtain usable prints by photographing the dermis a.g or using the black
powder lift method. %@

4.2.5.3 Printing Mummified Remains O
4.2.5.3.1 As the drying process occurs, frictiovrzszi@eas may become shrunken,
hard, dry, and deeply creased, makingfingerprinting via traditional means
impossible.
4.2.5.3.2 Depending on the circumstanc gan a 1 Qm empt traditional ink

and/or powder lift method g, or re-hydration
techniques.

4.2.5.3.2.1 See literat 9 r ra B@ﬁtlons

4.2.5.3.2.2 Ifre-h ion r\’%ce e tissue may be printed as outlined

ino e ab
4.2.5.4 Printing Burned Re%ms
4.2.5.4.1 Rem rd @n ﬁgs; ly loosened skin by gently twisting.
4.2.5.4.2 Ex et @der c&ﬁthe skin for friction ridges.
4.2.54. 3\G§1tly &n'th @ using a soft brush and warm water.

4.2. .@Ano@l 14?
'5.4.5 Photogra@ d/or attempt to ink, powder and lift, or cast.

4.2.6#% impressions as soon as they are obtained to ensure that adequate clear
essions have been obtained.
5.0 Conents
5.1 CONTROLS:
Not applicable
5.2 SAFETY:
5.2.1 All human tissue shall be treated as if infectious.
5.2.2 Gloves, eye protection, lab coat, and/or a protective disposable apron shall be worn at all
times when working with any body parts.
5.2.3 Utensils shall be disposed of or cleaned and disinfected after use. Surfaces will be
disinfected with a 10% bleach solution or commercially available equivalent.
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Amido Black #10

1.0Background/References

1.1 Amido Black is also known as Amido Black 10B, Amido Black 12B, Napthol Blue
Black, or Napthalene Black. Amido Black is a dye that stains the protein portion of
blood a blue-black color.

1.2 Manual of Fingerprint Development Techniques, British Home Office, (1998).

1.3 Journal of Forensic Identification, Vol. 45, No. 5 Sept/Oct 1995, “Superglue of Latent
Shoe Prints in Blood Prior to Processing”, pages 498-50.

1.4 Proceedings of the International Forensic Symposium on Latent Pri@(Q’Enhance
Latent Prints in Blood With New Staining Techniques”, Paul No&g)and Kevin
Noppinger, page 147.

N
2.0Scope %Q)

2.1 Blood contaminated prints may be processed with A kg’Black to detect faint
deposits of friction ridge skin impressions. Itis g sed on dried blood stains
on non-porous surfaces, but has been successf & :éjng prints on some semi-
porous and porous surfaces as well. When g;@J emi porous surfaces
consideration should be given for the PO @wl of\e' esgi ackground staining.

2.2 Amido Black will not detect the nor \eonst ent prints and therefore
must be used in the proper sequel@ it Q}rer 130 processing methods.

2.3 The Amido Black process utili

solution (distilled water). ﬁ@d mu@be i

Black to prevent the liqui

s
or all of the blood deosils. (O A

2.4 Bloodstains must are examiwed and evaluated to preclude destruction of
potentially valie%le evidenc @1 samples to be used for the biological
examinatio @blo@p@r trace analysis should be collected prior to
enhanc %t. Itis ofte:@ essary to coordinate with investigators and/or other

labo'Q@’(y sections (e.g. biology) to determine which procedures may provide the
luable findings.

ion, a rinse solution, and a wash
rior to the application of Amido
he process from washing away some

wn

3.0 qupment/ Reagents
3.1 EQUIPMENT AND MATERIALS:
Balance
Magnetic stirrer/stirring bar
Pipettes
Beakers
Graduated cylinder
Appropriately sized storage bottles

Squirt bottles
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3.2 REAGENTS:
Amido Black
Glacial acetic acid
Methanol
Distilled water
3.3 Amido Black Working Solution:
1. Weigh out 3-5 grams of Amido Black and place in a clean, dry beaker.
2. Measure out 100 ml of acetic acid and add to the Amido Black.
3. Measure out 900 ml of methanol and add to the beaker containing the Amido Black and

acetic acid. ('O
4. Stir the solution with a magnetic stirrer for thirty minutes and transfe.r olution to a
clean storage bottle. 6
3.4 Amido Black Rinse Solution (de-stain): %)

1. Measure out 100 ml of acetic acid and pour into a clean, dry @ss beaker.
2. Measure the 900 ml of methanol and add it to the beaker, &

3. Stir the solution for two to three minutes and transfz@ﬁ solution to a clean, dry storage
bottle.

4.0Procedure

4.1 Determine if samples for biology shoul ‘l\ﬁu%en & ssing.
t

4.2 Conduct control tests using preparﬁ@od shdg sto he laboratory refrigerator.
oborc

4.3 Fix impressions using heat, meth acr a lood can be fixed to an object by
heating in a 100° centigrade fo t}}s m@es (restrlcted to non-heat sensitive
objects). Methanol may Q@lpe@over the item. The first Amido Black rinse
that contains methanolill'su & or xing rinse. Cyanoacrylate is an effective
method for non- pof@gﬁe,wd\ﬁ'@ ill fix all possible latent prints, not just those

contaminated w

4.4 Immerse the wl(%@k working solution for two to three minutes.

Alternati e@th prayed or irrigated with the Amido Black working

solutlt\'

4.5 Im or irrigate the item with the de-stain rinse solution to remove the excess dye.

4.6 ing latent prints are a dark blue-black. The above process may be repeated to
Q mprove contrast.

4.7 Immerse or irrigate the surface with distilled water wash (optional).
4.8 Allow the item to dry thoroughly.
4.9 Developed prints are evaluated to determine their suitability for comparison.
4.10 Prints deemed to be of value are marked and photographed.
5.0 Comments
5.1ADDITIONAL INFORMATION:

5.1.1 Shelf life of the pre-mixed Amido Black, working solution, and de-stain is indefinite.
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5.1.2 Excess reagent shall be collected, when possible, and placed in the hazardous waste
container located in the fume hood.
5.2 CONTROLS:
5.2.1 Testing of Amido Black is performed each day prior to use.

5.2.2 Control tests are performed by the application of the reagent to a slide prepared with
known blood. For safety reasons, analysts will not prepare friction ridge impressions
made with blood. A smear will be applied to the slide instead. The area surrounding the
intentionally deposited blood smear shall serve as a negative control.

5.2.3 An analyst shall not proceed with the processing of the evidence until a control test

bearing positive results (known blood staining a blue-black color) and a negative control

(minimal background staining) has been carried out and documented i laboratory

case notes. M
O

5.3 SAFETY: @

5.1.3 Gloves, lab coats, goggles, and respirators, (if there is a char@%the reagents becoming
airborne) are worn when mixing or using Amido Black. « 0

5.3.2 Glacial acetic acid is corrosive and extremely irritati the eyes and respiratory
system. Avoid breathing the vapors and use in a f %)od ith a respirator, or with
adequate ventilation. Glacial Acetic Acid will gadSg*bur es in contact with skin.

5.3.3 Methanol is flammable. It needs to be han aref@w1@es during the mixing
and use of Amido Black. Methanol is toxi qua 11
be allowed to come in contact with t n, eyéspor
to be absorbed through the skin. @etha@
the area should be flushed wi @nem\@no
consulted. Inhalation of m @qol vapers s

should be used in a hood el \8&11 %6
5.3.4 In addition, analys tbe @re iological hazards associated with blood and
other body ﬂuld é{ @atlons to protect themselves.

S
S

. Itis possible for methanol
water and a doctor may be

a.
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Cyanoacrylate Ester #11

1.0Background/References

1.1 Cyanoacrylate ester (CAE), also referred to as "superglue,” is sold as a number of
brands and in a number of viscosities. Items that are to be processed with CAE need
to be exposed to an atmosphere rich in CAE fumes. This may be accomplished
through the use of a fuming chamber, CAE fuming wand, or vacuum chamber.

1.2 “Methods of Latent Print Development”, Henry C. Lee and R. E. Gaensslen, 1987
Proceedings of the International Symposium on Latent Prints, pages 15-23.

1.3 Advances in Fingerprint Technology, Henry C. Lee and R. E. Gaenssl 1991).

1.4 Journal of Forensic Identification, Vol.46, No. 4 July/August, 19&@6’01. 46, No. 1
January/February, 1996. 6\

1.5 Coleman Vacu-Print Instructions and Notes, Lightning Po@r, (1995).

1.6 Manual of Fingerprint Development Techniques, Britiski\Home Office, Chapter 4,
(1998). (\

1.7 Air Science, Operating Manual: SAFEFUME Cyaggrylag\gxming Chamber, Rev 2

July-11-2008. Q Or A
2 KON

2.0Scope O X
2.1 Fuming with cyanoacrylate ester (CA@%:: a @es 1s used to visualize latent
print deposits on non-porous and $Qme s p objects. CAE processing also
prepares the surface for the ao@tand\@po and dye-stains that may enable
further visualization of the.latent p : Q

2.2 When CAE vapors contagt mois a,@wr components of friction ridge residue,

the cyanoacrylate e @\polyxfg.rlz s fixing the latents to the surface. This makes
them more stable lesg-easil aged.

2.3 The process %&emp %&‘}e, dity, and pressure sensitive.

2.4 Objects %need a\lSti@orensic examinations such as trace or questioned
docu aminations\siould be carefully evaluated prior to processing to
detefmine if this procedure will have an impact on subsequent examinations.

3.0E ’ﬁment/Reagents
3.(gQUIPMENT AND MATERIALS:
Fuming chamber (computerized)
Relatively airtight container such as a tank or sealed plastic bag
Vacuum chamber
CAE fuming wand
Cups/warm water (optional)
Low temperature heating element (optional)

Disposable aluminum dishes
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3.2 REAGENTS:
Cyanoacrylate gel or liquid
One shot fuming kit or equivalent
CAE cartridges

4.0Procedure

4.1 PROCEDURE 1 - TRADITIONAL FUMING CHAMBER:
4.1.1 Select the appropriately sized fuming chamber.
4.1.2 Place the surface to be processed in the chamber (suspend if possible).
4.1.3 Add control test.

4.1.4 Add humidity to the chamber via cups of hot water (larger chambers quire more
cups, smaller chambers fewer). 0

4.1.5 Allow the chamber to warm (if necessary) and humidity to bulld'@ degrees Fahrenheit
and 80% humidity is optimal but satisfactory results may b@@’med at varying
temperatures and humidity levels).

4.1.6 Add the CAE source.
4.1.6.1 Hot Plate Method - plug in the hot plate an @ chamber. Add an

approximately 2-3 cm in diameter pool @ idC (sposable aluminum
dish and place on the hot plate. &

4.1.6.2 Gel Packet Method - open and add foi gel packets (dependent on
size of chamber, fuming rate, a@ ys efeés% to the chamber. Once the
gel is exposed to the air, the lém rize at a controlled rate.

4.1.6.3 "ONE-SHOT" fuming kltg\@ace g:.; solutlon in the jar provided. Add

the "activator canist ty the CAE on to the top of the
"activator canister.® @bd% rally reserved for crime scene response.

4.1.7 Secure the door to{@\ b@ &

4.1.8 Fuming times b ési e%he chamber, the properties of the cyanoacrylate
being use oun@é umidity, and the properties of the evidence being
fumed. C0n§¢ refully monitored by the analyst to prevent over or
under 1ng Pro @pment is achieved when ridge characteristics on the control

a

tur y white in ¢ nd begin to show good contrast. In the event of under
f g, the item may be re-fumed.

Qﬁ@hen development is complete, evacuate the CAE fumes and remove the CAE source
from the chamber.

4.1.10 Remove the item from the chamber and examine for comparable ridge detail.
4.1.11 Prints may be marked and photographed at this point, but are more commonly further
enhanced with powders or dyes prior to preservation.
4.2 PROCEDURE 2 -CAE FUMING WAND METHOD
4.2.1 In a fume hood or other well ventilated area, place a CAE cartridge over the end of the
fuming wand. Select cartridge size dependent upon amount and size of evidence.

4.2.2 Set control level to high and ignite the fuming wand. Fumes should be visible once the
wand is hot, approximately 1-2 minutes.
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4.2.3 Lower the heat level if desired.
4.2.4 Conduct a control test.

4.2.5 Fume the item by holding the fuming wand approximately 4-8 inches away. Fumes from
the wand will rise so it is best to direct the fumes below the item if possible or deflect the
fumes toward the item. Do not hold the wand too close to the item or in the same area
too long, as damage and/or over development may occur.

4.2.6 Turn the fuming wand off and allow the unit to cool completely prior to removing
cartridges or repackaging.

4.2.7 Examine item for comparable ridge detail.

4.2.8 Prints may be marked and photographed at this point, but are more commonly further
enhanced with powders or dyes prior to preservation. <&

4.3 PROCEDURE 3 - VACUUM CHAMBER METHOD ’\0

4.3.1 Place items of evidence and controls into the vacuum chamberJt.is not necessary to
unfold garbage bags or leave large amounts of space betwee@ue items. Do not place
pressurize items such as sealed cans, bottles etc. in the cha r as they may explode.

4.3.2 Add the CAE source. Foil CAE gel packs are recomme (number is dependent on
chamber size and space), but a small dish with hq AE also be used.

4.3.3 Place the lid on the vacuum chamber and cloQ@ rele

4.3.4 Turn on the vacuum pump.

4.3.5 Open the Gas Ballast Valve about one

4.3.6 Open the Isolation Valve (sﬂver 1 o up %1(@%55%% press on the lid until
the chamber begins to evacuate

4.3.7 Close the Gas Ballast Valve

4.3.8 Evacuate the chamber t@ o@ SQhes of mercury as shown on the chamber
gauge. K() &

4.3.9 Close the Isolatio

4.3.10 Open the Ga)&)v v@l/j seconds and turn off the pump.
4.3.11 Close the

alv
4.3. 12 Leav {N& 1tems\31 um for at least 20 minutes. There is no danger of over

4.3.1 *Qacuate the chamber by slowly opening the release valve.
Q emove glue and evidence. Examine item for comparable ridge detail.

15 Prints may be marked and photographed at this point, but are more commonly further
enhanced with powders or dyes prior to preservation.

4.4 PROCEDURE 4 - CYANOACRYLATE FUMING CHAMBER:
4.4.1 Select the appropriately sized fuming chamber.
4.4.2 Place the surface to be processed in the chamber (suspend if possible).
4.4.3 Add control test.
4.4.4 Ensure water level in the humidifier is appropriate.

4.4.5 Add an approximately 2-3 cm in diameter pool of liquid CAE to a disposable aluminum
dish and place on the hot plate.
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4.4.6 Turn on power.

4.4 7 The menu screens are designed to prompt the use of action to be taken to complete a full
cycle. Screen is touch operated. Do not tap on screen with any object that could damage
it.

4.4.8 Upon start-up the unit will load software and self-calibrate.

4.4.9 Once running, the unit will prompt the user for each activity.

4.5.10 Set the desired humidity level and fuming time. The unit default is 80% relative
humidity (RH) for 15 minutes.

5.0 Comments
5.1 ADDITIONAL INFORMATION:

5.1.1 In the event of over-fuming, it may be possible to use an adhesive liftiaigtechnique (tape,
gel lifter etc.) to lift away heavy upper deposits, revealing underlyj.@\rldge detail.

5.1.2 The “foil packets” may be stored at room temperature and hav@g'shelf life of six months
to a year. The shelf life of the “foil packets" can be greatly ex ed by refrigeration. CAE
should be in a gel form, ensure CAE has not dried out/cr} ized prior to use. Liquid CAE
and cartridges may be stored at room temperature th n 1ndef1n1te shelf life.

5.1.3 CAE may be disposed of in the trash.

5.1.4 Analysts shall read the manufacturer’s oper: 9 l@%‘ls&‘ the CAE fuming wand
and vacuum chambers prior to initial use (@115 eqégrtl

5.2 CONTROLS: @ &/

5.2.1 Testing of CAE and processing ar orm@nt the sarme time.

5.2.2 A quality test print is applied @non% e and put into the tank in an easily-
monitored position w1th tioged Sur lacing one’s own fingerprints on a
black latent lift card wor 11 1@;15 e. The area surrounding the intentionally
deposited latent prmt@ll se @ S a e ve control.

5.2.3 When the deve% nt of 051 () ontrol test is complete, the questioned surface is

also finished ver ted by development of a white print) and negative
results (al opment) shall be documented in the laboratory case
notes.

5.3 SAFET K

5.3. 1ée umlng should only be conducted in a filtered chamber or well-ventilated area.
cautions should be taken to avoid inhaling or allowing the vapors to contact the eyes,

as the vapors can be irritating to the eyes, nose, and throat. Persons wearing contact
lenses should not open CAE chambers without taking proper precautions. Non-vented
goggles should be worn.

5.3.2 Precautions include using relatively sealed CAE chambers and evacuating the fumes
from the chambers prior to removal of the questioned and test surfaces.

5.3.3 Gloves should be worn to prevent the cyanoacrylate from contacting the skin. If liquid
glue is allowed to contact the skin, adhesion may result. If the skin sticks together,
immerse affected areas in warm water. This will loosen the skin so that it can be gently

pulled apart.
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1, 8 DIAZAFLUOREN-9-ONE (DFO) #12

1.0Background/References
1.1 1, 8 Diazafluoren-9-one is an analogue of the ninhydrin molecule. DFO develops
latent prints containing amino acids. Resulting prints must be excited with an
alternate light source in order to be visualized.
1.2 Manual of Fingerprint Development Techniques, British Home Office, Chapter 4,
(1998).
1.3 Technical Notes #1-0038, Lightning Powder Co., 1, 8-Diazafluoren-9-One (DFO).
2.0Scope ®6
2.1 DFO is used to develop prints on porous surfaces such as paper gué’cardboard.
2.2 DFO will detect latent prints on porous surfaces that ninhyd@\will not and the
reverse is also true. It does not replace ninhydrin but is us€din addition to it.
2.3 DFO should be used after iodine and prior to nlnhydr physical developer.
2.4 Surfaces that need other forensic examinations sué(b ce or questioned

document examinations should be carefully ev to processing to

determine if this procedure will have an 1m t examinations.

3.0Equipment/Reagents eﬁ;
3.1 EQUIPMENT AND MATERIALS: O @
Fume hood Q 00
Balance \,® \‘Q O
D O

Magnetic stirrer/stirring bar \@
Alternate light source/ fllte gog Q/
Lab oven Q Q/

Beaker

Graduated cyhnés
Pipettes or @ %

3.2 REAG

DFO OQ

? nol
thyl Acetate
Acetic Acid
Petroleum Ether
3.3 DFO Stock Solution:

1. In a fume hood, dissolve 0.5 gram of DFO powder in 100 ml of methanol. This may be
facilitated by use of a magnetic stirrer.

2. Add 100 ml of ethyl acetate and mix thoroughly.

3. Add 20 ml of acetic acid.
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4. Store stock solution in a dark brown glass or polypropylene bottle.
3.4 DFO Working Solution:
1. Add 220 ml of stock solution to 780 ml of petroleum ether.
2. Mix thoroughly.
If less working solution is desired, halve or quarter the stock solution and petroleum ether
accordingly.
4.0Procedure
4.1 Conduct control tests.
4.2 Pour a sufficient amount of the working solution into a glass tray.
4.3 Dip or irrigate the evidence with the solution for ten seconds (DFO also be
painted on). Although it is possible to spray this solution, it is ngg@ommended due
to the health hazards involved and its inability to soak the sp&z){k en adequately.

4.4 Allow to dry for approximately three minutes. %
4.5 Repeat 4.3 and 4.4. ‘\O
4.6 Apply dry heat. %

4.6.1 When using the fingerprint development chamlg\%e 1@1 en should be heated for
ten minutes at 100° C with a dry heat. Q &

4.6.2 A hair dryer or dry iron will work as an ativeto an . Place a thick towel or
other protective material on the count llo y th dence, and then a few paper
towels. Apply dry heat to the surf: @r se mi . A dry iron can be placed
directly on top of the paper tow as when ironing clothes. One
advantage to this method is \'1 is (k&l le op heating and check the progress with
an alternate light source ri not very bright, continue to heat. Added
heating time may 1mp1®1e res velopment.

4.7 DFO-developed lat &r not be visible to the naked eye and should
be viewed unde ter \gource. DFO fluoresces when illuminated with
monochrom to 570 nm range.

4.8 Develop rlnts a ‘gﬁd to determine their suitability for comparison.

4.9 Prints med to be of e are marked and photographed using the ALS and a
filt the camera (orange or red).

ﬁaint latent prints may be made to fluoresce brighter with a second or third
application of DFO. The second and third applications of DFO (if necessary) are
performed in the same manner as the first.
5.0Comments
5.1 ADDITIONAL INFORMATION:

5.1.1 Shelflife of pre-mixed DFO is indefinite. The shelf life of the DFO stock solution and
working solution is six months.

5.1.2 Excess reagent shall be collected and placed in the hazardous waste container located in
the fume hood.

Latent Prints Analytical Methods Revision 4
1, 8 DIAZAFLUOREN-9-ONE (DFO) Issue Date: 06/23/2017
#12 Page 46 of 95 Issuing Authority: Quality Manager

All printed copies are uncontrolled



5.2 CONTROLS:

5.2.1 Testing of DFO is performed each day prior to use.

5.2.2 This test involves the making of a quality latent print on a test surface similar to the
evidence being examined and following the processing procedure. The area surrounding
the intentionally deposited latent print shall serve as a negative control.

5.2.3 The test is illuminated with an alternate light source as outlined in 4.7.

5.2.4 An analyst shall not proceed with the processing of the evidence until control tests
bearing positive results (fluorescence) and negative results (a lack of background
development) have been carried out and documented in the laboratory case notes and
on the control tests work sheet.

5.3 SAFETY: ®9

5.3.1 DFO has not been fully investigated for potential health hazards b X hought to be

similar to ninhydrin, which may act as an irritant. Gloves, lab ¢ is, and safety glasses
should be worn when mixing and using DFO. The applicatioﬁhe DFO working
solution should be performed in a fume hood, well-venti a(gl area, or while wearing an

air-purifying respirator equipped with an orgamc vap, rtridge.
5.3.2 Glacial acetic acid is corrosive and extremely i 1r to th%yes and respiratory
system. Avoid breathing the vapors and use 1 h adequate ventilation.

Glacial acetic acid will cause burns if it comes cont€9w1th

5.3.3 Methanol needs to be handled carefully gloéd &ing and use. Methanol is
toxic in quantities as small as 30 ml a oung\
the skin, eyes, or mouth. Itis pos e for

ed to come in contact with
o)be absorbed through the skin. If
methanol comes into contact ‘K@th the area should be flushed with
generous amounts of wate a do@r m onsulted. Inhalation of methanol
vapors should be kept at 1n1
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Gentian Violet #13

1.0Background/References
1.1 Gentian Violet or Crystal Violet, is a biological stain used to dye epithelial cells and
fatty components of latent print residues an intense purple color. Due to the toxic
nature of this reagent, it should only be used in small quantities with the
appropriate safety precautions observed.
1.2 Chemical Formulas and Processing Guide for Developing Latent Prints, FBI, (1994).
1.3 Lightning Powder Technical Notes, “Crystal Violet,” (2000).
1.4 Processing Guide for Developing Latent Prints, “Gentian Violet,” US]&PBI, (2000).
2.0Scope A’\
2.1 Gentian Violet is a dye stain used in the laboratory to visuali tent print deposits
on many types of adhesive surfaces. %
2.2 Gentian Violet may also be used on small non- porous aces contaminated with
grease and oils. Itis not suitable for water- solubl@- siyes or porous surfaces.

e
2.3 Surfaces that need other forensic examinati 6&0 a y or trace should be
carefully evaluated prior to processing to de rm1r<e 1@2—: :ébicedure will have an
impact on subsequent examinations. Q/

3.0Equipment/Reagents O
3.1 EQUIPMENT AND MATERIALS Q

\(\

Balance 6
Magnetic stirrer/stirring bar 6\' \Q Q
Graduated cylinder 0 &

Glass beaker \Q QK Q/

Glass tray \6 00
Storage bottles OQ

3.2 REAGEN s\ Q)
Gentian \@Sﬂet or Crystal VIOQ
Disti ater

3.Q&1tian Violet Working Solution:
1. Weigh out 1 gram Gentian Violet.

O\/

2. Measure 1000 ml of distilled water and pour into glass beaker.
3. Slowly add the Gentian Violet.
4. Stir for approximately twenty-five minutes or until completely dissolved.
4.0Procedure
4.1 Pour a sufficient quantity of working solution into a glass tray.
4.2 Conduct control tests.
4.3 Immerse the adhesive substrate into the working solution for 1-2 minutes.
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4.4 Rinse with cool tap water. Developed latents will appear purple in color.

4.5 The above process may be repeated until optimal development of latents is
achieved.

4.6 Developed prints are evaluated to determine their suitability for comparison.

4.7 Prints deemed to be of value are marked and may be photographed or lifted.
5.0 Comments

5.1 ADDITIONAL INFORMATION:

5.1.1 Shelf life of pre-mixed Gentian Violet and working solution are indefinite.

5.1.2 Excess reagent shall be collected and placed in the hazardous waste container located in

the fume hood. ®9
5.2 CONTROLS: A‘\O
5.2.1 Testing of Gentian Violet is performed each day prior to use. K

5.2.2 This test involves the making of a quality latent print on a t@urface similar to the
evidence being examined and following the processing @dure. The area surrounding
the intentionally deposited latent print shall serve as ative control.

5.2.3 An analyst cannot proceed with the processing of@ evi e until control tests
bearing positive results (development of a p rint ative results (a lack of
background development) have been carrla‘?\t an éd in the laboratory case
notes. @ Q/

\
5.3 SAFETY: \ O
5.3.1 Gentian Violet/Crystal Violet i pec m@cmogen. It is known to affect the

kidney, ureter, bladder, and t d f als@ an be harmful if inhaled, and is
irritating to the eyes and

5.3.2 Gentian Violet should t e u 1 mounts.

5.3.3 A dust mask or re or u lt r should be used when working with the dry
form. Gentlan sh e ed and used in a fume hood or well-ventilated area.
, hea

The analyst 5{ la% vy-duty (non-disposable) gloves, and safety
glasses.

@ 62’
@Q

O

4
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1, 2 Indanedione #14

1.0Background/References

1.1 1, 2 Indanedione is an amino acid reagent that is used to develop and visualize
latent prints on porous surfaces. It produces pale pink colored prints upon
exposure to ambient light. 1, 2 Indanedione prints fluoresce strongly when
examined using a forensic alternate light source (ALS) with wavelengths between
450nm and 570nm using an orange or red filter. The addition of a Zinc Chloride
solution was found to enhance the fluorescence results obtained with the 1, 2

Indanedione reagent. (%)
2.0Scope . ()@
2.1 1, 2 Indanedione is used to develop prints on porous surface %h as paper and
cardboard. 1, 2 Indanedione should be used after lodine, 7 and ninhydrin

processing and prior to processing with Physical Develdper.
2.2 If used in conjunction with Ninhydrin, it should be after processing with lodine
and Ninhydrin and prior to processing with Phy @l De @per.

2.3 Surfaces that need other forensic examlnatl riting analysis, body

fluid examinations, or trace exammatlons evaluated prior to
processing to determine if this procedx{&&nll&@e @act on subsequent
examinations. Q

3.0Equipment/Reagents C)

3.1 EQUIPMENT AND MATE%@ Q} Q

Graduated cylinders

Balance 60 Ko é

Magnetic stir bar 6 Q N/
& O

Spatula
Beaker

Alternate %ource(oAl.S @
Lt O

Labor oven and/or clothing iron

r trays
3. QEAGENTS

1, 2 Indanedione

Zinc Chloride

Methylene Chloride (Dichloromethane)
Ethyl Acetate

Glacial Acetic Acid

Absolute Ethanol

Latent Prints Analytical Methods Revision 4
1, 2 Indanedione #14 Issue Date: 06/23/2017
Page 50 of 95 Issuing Authority: Quality Manager

All printed copies are uncontrolled



Petroleum Ether
3.3 1, 2 Indanedione Stock Solution 1:

1, 2 Indanedione 1 gram
Methylene Chloride 30 mL
Ethyl Acetate 60 mL
Glacial Acetic Acid 10 mL
Petroleum Ether 900 mL

Dissolve 1 gram of 1, 2 Indanedione into 30 mL of Methylene Chloride. Next add 60 mL of
Ethyl Acetate and stir. Next, add 10 mL of Glacial Acetic Acid followed by 900 mL of Petroleum

Ether and stir. (O
3.4 1, 2 Indanedione Stock Solution 2: . 0@

Zinc Chloride 0.4 grams A\

Absolute Ethanol 10 mL %é

Ethyl Acetate 1 mL O

Petroleum Ether 190 mL @\

Dissolve 0.4 grams of Zinc Chloride into 10 mL ofAbsoh@%cha l. Next add 1 mL of Ethyl

Acetate followed by 190 mL of Petroleum Ether an @s OQ
olut &

3.5 1, 2 Indanedione and Zinc Chloride Workm

100 mL of Stock Solution I Q/E

8 mL of Stock Solution 2 @
Add 8 mL of Stock Solution 2 to 100 m[% Sto \'%ut nd stir. Stock solutions should be
stored in dark brown glass bottles )\' 5@@ elf life of the working solution is

approximately 3 months. %\'
4.0Procedure

4.1 Dip the evidence i 1n 1rr@e ,\he solution for five seconds (the solution
may also be pal n) @ 1s possible to spray this solution, it is not
recommende Zards involved and its inability to soak the
specimen ade uatéb Q)

4.2 Allow 'g.\t m to dry forapproximately three minutes and then apply dry heat.

\W% sing a fingerprint development chamber, the specimen should be heated for
ift¢en minutes at 100° C with a dry heat. A hair dryer or dry iron will work as an
Iternative to an oven. Place a thick towel or other protective material on the

counter, followed by the evidence, and then a few paper towels. Apply dry heat to

the surface for several minutes. A dry iron can be placed directly on top of the paper
towels and used the same as when ironing clothes. One advantage to this method is
that it is possible to stop heating and check the progress with an alternate light

source.
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4.3 If the latent prints are not very bright, continue to heat. Added heating time may
improve resulting print development. 1, 2 Indanedione developed latent prints may
or may not be visible to the naked eye and should be viewed under an alternate light
source. 1, 2 Indanedione fluoresces when illuminated with monochromatic light in
the 450 nm to 570 nm range using an orange or red barrier filter.

4.4 Prints deemed to be of value should be marked and photographed. Prints developed
with 1, 2 Indanedione tend to fade over time if exposed to bright light. Therefore, the
prints should be photographed as soon as possible after development.

5.0 Comments
5.1 ADDITIONAL INFORMATION ('g

5.1.1 Excess reagent shall be collected and placed in the hazardous Waste\ ainer located in
the fume hood. K

5.2 CONTROLS: <
5.2.1 Testing of the 1, 2 Indanedione working solution is perﬁo@?each day prior to use.

evidence being examined and following the proce pro ure. The area surrounding

5.2.2 This test involves the making of a quality latent print Qh test surface similar to the
:s a ontrol

the intentionally deposited latent print shall s I

5.2.3 An analyst cannot proceed with the proce551 of th():d& til control tests

bearing positive results (fluorescence) a gativares lack of background
development) have been carried out oc edd laboratory case notes.
5.2.4 The test is illuminated with an ath-late lyg\@)so outlined in 4.3.

5.2 SAFETY: O

5.2.1 Eye protection, a lab co ou@ worn. All mixing and application of

chemicals should be done 51d @d boratory fume hood.

5.2.2 1, 2 Indanedione n@é} ha b@ alation, ingestion, and skin absorption. May
cause skin and e 1ta

and corr s@ cl ssible human mutagen.
5.2.4 D1ch1 ethane (Me hloride) is hazardous, avoid contact with skin and eyes,
%A1 irritant, permeator and corrosive. Inflammation of the eye is characterized by
@ess watering, and itching. Classified as a possible human carcinogen.

5.2.3 Zinc Chlor1 1s az contact with skin and eyes; known irritant, permeator
é C

é‘Ethyl Acetate is hazardous by ingestion or inhalation and slightly hazardous in case of
contact with skin or eyes. The substance is toxic to mucous membranes and the upper
respiratory tract, blood, kidneys, liver, or the central nervous system (CNS). Repeated or
prolonged exposure to the substance can produce target organs damage. Ethyl Acetate is
flammable.

5.2.6 Glacial Acetic Acid is corrosive and extremely irritating to the eyes and respiratory

system. Avoid breathing the vapors and use in a fume hood or with adequate ventilation.
Glacial acetic acid will cause burns if it comes in contact with skin.
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5.2.7 Absolute Ethanol causes severe eye irritation. Flammable liquid and vapor. Causes
respiratory tract irritation. This substance has caused adverse reproductive and fetal
effects in humans. May cause central nervous system depression. May cause liver, kidney
and heart damage. Causes moderate skin irritation.

5.2.8 Petroleum Ether is hazardous in case of eye contact (irritant), ingestion, or inhalation.
Slightly hazardous in case of skin contact (irritant, permeator). Flammable.
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1, 2 Indanedione Thermal Paper (TP) #15

1.0Background/References

1.11, 2 Indanedione TP is an amino acid reagent that is used to develop and visualize
latent prints on thermal paper. Prints fluoresce strongly when examined using an
alternate light source (ALS) with wavelengths between 450nm and 570nm with
corresponding filters.

1.2 Thermal paper presents a unique challenge when processing for latent prints. It
darkens or turns black when heat is applied due to its thermosensitive properties
and when polar carriers are used as in conventional methods. 1, 2 Ind’gnedione TP

overcomes this by not using heat and polar carriers. .\0
1.3 Ponschke, Michelle and Hornickle, Mandi, “A Limited ValidatioQAnd Comparison of
1, 2 Indanedione and ThermaNin for Latent Print Develo on Thermal Paper”,

Journal of Forensic Identification, Vol. 66, No. 3, pp. 24;5 ,2016.

1.4 Stimac, John T, “Thermal Paper: Latent Friction Rld@evelopment vial, 2
Indandedione”, Journal of Forensic Identlflcatloligo .3, pp. 265-271, 2003.

2.0Scope

2.11, 2 Indanedione TP is used to develop pr@s on{Q &%ers such as receipts
and prescription bottle labels. \\

2.2 Surfaces that need other forensic 1na®s S handwriting analysis, body
fluid examinations, or trace e @natlg @e carefully evaluated prior to
processing to determine 1ft.k' oc ve an impact on subsequent
examinations.

3.0Equipment/Reagents \Q KO &

3.1 EQUIPMENT AND&@T %Q‘s

Graduated cyhnd&s
Balance

Magnetic s@/stlrrlng ba
SpatulQ

Beakl?
A@Enate Light Source (ALS) with red and orange filters
Laboratory oven and/or clothing iron
Pipettes or trays
3.2 REAGENTS:

1,2 Indanedione

Ethyl Acetate
HFE 7100
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3.3 1, 2 Indanedione Working Solution:

1, 2 Indanedione 0.2 gram
Ethyl Acetate 7 mL
HFE-7100 93mL

Dissolve 0.2 gram of 1, 2 Indanedione into 7 mL of Ethyl Acetate. Add 93 mL of HFE-7100.

4.0Procedure

4.1 Irrigate the thermal paper with an even coat of the reagent.

4.2 Do not apply heat. Allow the item to air-dry for approximately 24 hours.

4.3 1, 2 Indanedione developed latent prints may or may not be visible to the naked eye
and should be viewed under an alternate light source. 1, 2 Indanedi&ﬂuoresces
when illuminated with monochromatic light in the 450 nm to 5&&% range using an
orange or red barrier filter.

4.4 Prints deemed to be of value should be marked and photo@e’hed Prints developed
with 1, 2 Indanedione tend to fade over time if exposec\ﬁ)brlght light. Therefore,
the prints should be kept in a darkened environme d photographed as soon as

possible after development. \@ A
5.0Comments QO OOQé&

5.1 ADDITIONAL INFORMATION:
5.1.1 Shelf life of the working solution is a \le

5.1.2 Excess reagent shall be collected @1 th ‘l@\rdous waste container located in
the fume hood. é)

5.2 CONTROLS:

5.2.1 Testing of the 1, 2 IndanGd-?one on is performed each day prior to use.
5.2.2 This test 1nvolves atent print on a test surface similar to the

evidence be1n ne ollﬂ( the processing procedure. The area surrounding
the intentio lat nt shall serve as a negative control.
5.2.3 An analyst@nn % the processing of the evidence until control tests
rescence) and negative results (a lack of background

beari itive resultg
dev@ ment) have beericarried out and documented in the laboratory case notes. The
st may need to wait 2-3 hours after application to the control test to ensure that the
(c@ntrols perform as expected.
5.2.4 The test is illuminated with an alternate light source as outlined in 4.3.

5.2 SAFETY:
5.2.1 Eye protection, a lab coat, and gloves should be worn. All mixing and application of
chemicals should be done inside a ventilated laboratory fume hood.
5.2.2 1, 2 Indanedione may be harmful by; inhalation, ingestion, and skin absorption. May
cause skin and eye irritation.
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5.2.3 Ethyl Acetate is hazardous by ingestion or inhalation and slightly hazardous in case of
contact with skin or eyes. The substance is toxic to mucous membranes and the upper
respiratory tract. Repeated or prolonged exposure to the substance can produce blood,
kidneys, liver, or the central nervous system (CNS) damage.

5.2.4 HFE-7100 is not classified as a hazardous chemical under NOHSC Approved Criteria for
Classifying Hazardous Substances (NOHSC, 2004).
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Leucocrystal Violet #16

1.0Background/References

1.1 Leucocrystal Violet is a biological stain used to dye blood’s hemoglobin components
of impression residues an intense purple color. Due to the toxic nature of this
reagent, it should only be used in small quantities with the appropriate safety
precautions observed.

1.2 Bodziak, William ]., "Use of Leucocrystal Violet to Enhance Shoe Prints in Blood",
Forensic Science International, Vol. 82, No. 1, September 1996.

1.3 Chemical Formulas and Processing Guide for Developing Latent Pri S
Department of Justice, 1994, pp 47-48.

1.4 Fisher, John F., "An Aqueous Leucocrystal Violet Enhancing P@g nt for Blood
Impressions”, Symposium on the Forensic Aspects of Foo‘@s
Evidence, FBI Academy, 1994.

and Tire Impression

2.0Scope

2.1 Leucocrystal Violet is a dye stain used to v1sua n deposits in blood on
many types of non-porous and porous surfa% apers, metal and
plastic as well as adhesive surfaces.

2.2 Leucocrystal Violet may also be used \smal surfaces contaminated
with grease and oils. Itis not su1t@ r- so@ e adhesives.

2.3 Surfaces that need other forens\ﬁexan\@tlo h as biology or trace should be
carefully evaluated prior aﬂ}g@tesm to ine if this procedure will have an
impact on subsequent exa nat

2.4 The following proce glvv\af'\go '&kmg formulations for Leucocrystal Violet.
Either “Formula Aé “F &7 be used for blood enhancement.

3.0Equipment/ Reﬁﬁ
3.1 EQUIPM &%
Balance w
Magr&@stlrrer/ stirring bar

q ated cylinder
ss beaker

Glass tray
Storage bottles

3.2 REAGENTS:
Leucocrystal Violet
5-sulfosalicylic acid
3% hydrogen peroxide

Distilled water
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3.3 Formula "A"
1 Dissolve 10g of 5-sulfosalicylic acid in 100ml distilled water.
2 Add 400ml 3% hydrogen peroxide to sulfosalicylic acid solution.

3 Immediately prior to use, add 0.75g Leucocrystal Violet to above. Stir the mixture
vigorously.

4 For ease of use at crime scenes, premix the 5-sulfosalicylic acid and 3% hydrogen peroxide
then add premeasured LCV onsite and mix.

3.4 Formula "B"
1 - 10g 5-sulfosalicylic acid dissolved in 500ml 3% hydrogen peroxide.
2 - Add 3.7g sodium acetate and 1.0g Leucocrystal Violet. Stir the mixture vig@)usly.

4.0Procedure O
4.1 Determine if samples for biology should be taken prior to proc{x&ing.
4.2 Conduct control tests using prepared blood slides stored i laboratory
refrigerator. O

N\
4.3 Spray the impression using a fine mist sprayer. Iteg&my also be soaked or the
surface flooded with the solution.

4.4 Development of dark purple impressions s @oc econds
4.5 Developed impressions are evaluated to d@ermn&@el ability for comparison
4.6 Impressions deemed to be of value alab rki d sh &e photographed and/or

lifted.

5.0 Comments Q \6 00
5.1 ADDITIONAL INFORMAT

5.1.1 Shelf life of the worki s ut1$ag%3 ately 3 months.
5.1.2 Excess reagent sh coll ced in the hazardous waste container located in

the fume hooKé C)O

5.2 CONTROLS:
5.2.1 Testing %} uco %s performed each day prior to use.
5.2.2 This volves the mg of a mark in blood on a slide and following the processing

ure. The area surrounding the intentionally deposited mark shall serve as a
éggtlve control.

Q3 An analyst cannot proceed with the processing of the evidence until control tests
bearing positive results (development of a purple mark) and a negative results (lack of
background development) have been carried out and documented in the case notes.

5.3 SAFETY:

5.3.1 Leucocrystal Violet may be harmful by inhalation, ingestion, or skin absorption; may
cause skin and eye irritation; may cause irritation to mucous membranes and upper
respiratory tract.

5.3.2 Leucocrystal Violet should not be used in large amounts.
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5.3.3 A respirator should be used when working with the dry form. Leucocrystal Violet should
be prepared and used in a fume hood or well-ventilated area. The analyst should wear a
lab coat, heavy-duty (non-disposable) gloves, and safety glasses.

5.3.4 In addition, analysts must be aware of the biological hazards associated with blood and
other body fluids and take extra precautions to protect themselves.
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Ninhydrin #17

1.0Background/References

1.1 Ninhydrin (triketohydrindene hydrate) reacts with the amino acids and proteins
present in the latent print deposit to produce a characteristic purple color
(Rhuemann’s Purple). The combination of heat and humidity accelerates the
reaction of the amino acids and ninhydrin.

1.2 Fingerprint Techniques, Andre A. Moenssens, (1971), pages 122-126.

1.3 Friction Ridge Skin, James F. Cowger, (1983), pages 96-98.

1.4 Processing Guide for Developing Latent Prints, FBI (2001). @‘b

1.5 Scott’s Fingerprint Mechanics, Robert D. Olsen, (1978), pages 2@&’88.
2.0Scope

2.1 Ninhydrin is the most commonly used method for poro %d semi-porous

substrates. Excessive background discoloration may in substrates composed
of a high plant or animal protein content (ex. leat nd &rrency). [tis it not
effective on items that have been wet. \

2.2 Ninhydrin processing should be performedgﬁer 10@9a®“0 processing and
prior to 1, 2 Indanedione and physical .d&ope X

2.3 Latent prints composed of blood can@kn b {bcc y darkened with the

application of ninhydrin. This maﬂe use@n p? items as well as non-porous

surfaces. To allow for further ess 0 us surfaces should be processed
with cyanoacrylate ester ot pli of the ninhydrin reagent.

2.4 Surfaces that need oth a @ions such as questioned document
examinations shoul car &ted prior to processing to determine if this

procedure will lﬂ@ sequent examinations.
3.0Equipment/Re

3.1 EQUIPMEEX AND @s.

Balance @

Mag stirrer/stirring bar

T&er

Graduated cylinder

Pipettes or trays

Brushes or tongs

Steam iron or fingerprint development chamber
3.2 REAGENTS:

N-Hexane

Acetic acid

2-propanol (isopropyl alcohol)
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Ninhydrin crystals
3.3 Ninhydrin Stock Solution:
1. Place a one-liter beaker on the magnetic stirrer.
2.Add 300 ml of 2-propanol to the beaker.
3. Add 100 ml of acetic acid.
4. Place the stirring bar in the beaker and turn the stirrer on to a low level.
5. Add 50g of ninhydrin crystals to the solution. It may take up to two hours for the ninhydrin
to dissolve. Cover the beaker to avoid excess evaporation.
3.4 Ninhydrin Working Solution:
1. Add 30ml of the ninhydrin stock solution to a one-liter beaker.
2. Fill the beaker to the 1-liter mark with N-Hexane. XS)
3. Stir and clarify with 2-propanol as needed. A\

4. Upon standing in its storage container, some of the ninhydrin %@’all out of solution”
causing a visible yellow layer at the bottom. Do not dip, brus spray items with this

yellow layer.
4.0Procedure @Q
4.1 PROCEDURE 1 - POROUS SUBSTRATES: QO C)OQ &

4.1.1 Conduct control tests. %
4.1.2 Saturate the item with the ninhydrin @ng so@bn i e hood. Dipping or
éu solution on works well with

irrigating are the preferred metho
large items. Spraying is the least 1rabl

solution to become airborne. \ 6 O

4.1.3 Allow the item to dry.

4.1.4 Expose the item to a (ap \(1 @%’C) and humid atmosphere
(approximately 659&15 o{ﬁ\ éﬁplished in the fingerprint development chamber
or with a hand eamxon. Fhe Moving steam iron should remain approximately 1-
2 inches abo \he su ;o n \@Jeing allowed to touch, as accidental contact will result
in excessiv@isc ordtion %

4.1.5 Deve@ prints are =@ ted to determine their suitability for comparison.

4.1.6 Pri eemed to be of value are marked and digitally preserved as they may fade with

and may not be retrievable with reprocessing. It may be possible to increase the
&ontrast between ninhydrin-developed prints and the substrate by black and white

photography utilizing a green camera filter or through digital enhancement.

4.1.7 Itis recommended that the item be re-examined after approximately 24 hours to ensure
that no additional latent prints have developed.

4.2 PROCEDURE 2 - BLOOD ENHANCEMENT:

4.2.1 Determine if samples for biology should be taken prior to processing.
4.2.2 Conduct control tests using prepared blood slides stored in the laboratory refrigerator.

ication options as this allows the

4.2.3 "Fix" impressions using heat or methanol.
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4.3.2.1 Blood can be fixed to the object by heating in a 100°C oven for one hour (restricted
to non-heat sensitive objects). Heat fixing may ruin latent prints that are composed
of normal latent print constituents.

4.3.2.2 Methanol may be pipetted over the item and limited to the stain so that the
remainder of the surface is unaffected. Three or four applications of methanol are
needed to fix the stain. Failure to fix the stain does not always render a lower
quality latent print.

4.2.4 Apply the working solution to the stain and allow the item to remain at room
temperature for approximately 48 hours. The ninhydrin will turn the protein component
of the blood/serum stain a dark purple and may develop portions of the latent not
previously seen. (%)

4.2.5 Developed prints are evaluated to determine their suitability for COF@?ISOD

4.2.6 Prints deemed to be of value are marked and photographed as t]@\may fade with time

and may not be retrievable with reprocessing. %
5.0 Comments O
5.1 ADDITIONAL INFORMATION: @\

5.1.1 Shelf life of pre-mixed ninhydrin is indefinite. T @e fli the ninhydrin stock
solution and working solution is up to one ye

5.1.2 Excess reagent shall be collected and plac thg\' d@ste container located in
the fume hood.

O
5.3 CONTROLS: \\ g(\ @

5.3.1 Testing of the ninhydrin WOI%?' lutlo erforntéd each day prior to use.

5.3.2 This test involves the makin, ate@rint on a test surface similar to the

li
ol;o& cessing procedure. The area surrounding

evidence being examine
the intentionally depo@ at

5.3.3 An analyst cannot eecgﬁh @ essing of the evidence until control tests
bearing positive e&lts el‘@}n of a purple print) and negative results (minimal

back ground& lop@ een carried out and documented in the laboratory case

serve as a negative control.

notes.
5.4 SAFETY@ Q)

54.1 C@, lab coat, and eye protection shall be worn when using or mixing ninhydrin.
retautions should also be taken to avoid inhalation of the fumes.

EQZ The solvent used in the ninhydrin working solution, Hexane, is extremely flammable and
the solution is to be used or mixed in a fume hood or in another well-ventilated area.
Ensure that ninhydrin treated items are completely dry prior to exposing to the heat
source.

5.4.3 Glacial acetic acid is corrosive and extremely irritating to the eyes and respiratory
system. Avoid breathing the vapors and use in a fume hood or with adequate ventilation.
Glacial acetic acid will cause burns if it comes in contact with skin.

5.4.4 2-propanol, also known as Isopropyl Alcohol, is flammable. It is an irritant, and can be
harmful if inhaled. Avoid breathing the vapors and use in a fume hood or with adequate

ventilation.
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ThermaNin #18

1.0Background/References

1.1 ThermaNin (2-isononylninhydrin) is a ninhydrin hemiketal used for developing
fingerprints on thermal paper. It reacts with water in the paper or atmosphere to
convert the compound back to ninhydrin which can react with the amino acids
found in fingerprints to produce coloration.

1.2 Thermal paper presents a unique challenge when processing for latent prints. It
darkens or turns black when heat is applied due to its thermosensitive properties
and when polar carriers are used as in conventional methods. Th &NP
overcomes this by not using heat and polar carriers. A\

1.3 Ponschke, Michelle and Hornickle, Mandi, “A Limited Vali t@lK and Comparison of
1,2 Indanedione and ThermaNin for Latent Print Develo t on Thermal Paper”,

Journal of Forensic Identification, Vol. 66, No. 3, pp. 2@\ 56, 2016.

1.4 BVDA. “ThermaNin,” http://www.bvda.com/en [téﬁlanig#tabZO

2.0Scope
2.1 ThermaNin is used to develop prints on t %al p\'ag& s@&s receipts and
prescription bottle labels.

2.2 Surfaces that need other forensic ?@nat g\suc Qlandwrltmg analysis, body
fluid examinations, or trace examjnatio oul carefully evaluated prior to
processing to determine if thygsroc%\he W11®Ve an impact on subsequent
examinations. %

3.0Equipment/Reagents __ O

3.1 EQUIPMENT AN \%ZRI Q/
Balance O\/

O
Magnetic stirrer@wn@
Beaker \'A O%

Gradua @tyhnder
P1p{® r trays
tula

3.2 REAGENTS:

ThermaNin
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Isopropyl Alcohol

Ethyl Acetate
HFE-7100

3.3 ThermaNin Working Solution:
ThermaNin 0.4 grams
Isopropyl Alcohol 0.5mL
Ethyl Acetate 1.5 mL
HFE-7100 98mL

Dissolve 0.4 grams of ThermaNin powder into 1.5 mL of Ethyl Acetate on the magnetic stirrer
for 5-10 minutes. Add 0.5mL of isopropyl alcohol. Dilute with 98 mL ofHFE-@)O and stir.

4.0Procedure . 0®
4.1 Irrigate the thermal paper with an even coat of the reagent. 6
4.2 Do not apply heat. Allow the item to air-dry for approximé&' 24 hours.

4.3 Prints deemed to be of value are marked and digitally pfeserved. Prints may fade
with time and may not be retrievable with reproce@

5.0 Comments \Q
5.1 ADDITIONAL INFORMATION:
5.1.1 Shelf life of the working solution is appr ate ven
5.1.2 Excess reagent shall be collected and s waste container located in
the fume hood. Q
5.2 CONTROLS: \{\
5.2.1 Testing of the ThermaNi K ing tio formed each day prior to use.

5.2.2 This test involves the making of‘ﬂ ah@tent print on a test surface similar to the
evidence being exan processing procedure. The area surrounding
the intentionall &ted@ten p%(shall serve as a negative control.

5.2.3 An analyst pro wi \/processmg of the evidence until control tests
bearing po&e re Q(p /pink-colored print) and negative results (a lack of

devel@nt surr deposited latent print) have been carried out and

doc ed in 1abora case notes. The analyst may need to wait 2-3 hours after

@catlon to the control test to ensure that the controls perform as expected.

TY:

5.?
5.3.1 Eye protection, a lab coat, and gloves should be worn. All mixing and application of
chemicals shall be done inside a ventilated laboratory fume hood.

5.3.2 ThermaNin is combustible. It forms explosive mixtures with air on intense heating in
dry form. In event of a fire, ThermaNin will develop hazardous combustion gases or
vapors.

5.3.3 Ethyl Acetate is hazardous if ingested or inhaled and slightly hazardous in case of
contact with skin or eyes. The substance is toxic to mucous membranes and the upper
respiratory tract. Repeated or prolonged exposure to the substance can damage the
blood, kidneys, liver, or central nervous system (CNS).
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5.3.4 Isopropyl Alcohol is flammable. Itis an irritant, and can be harmful if inhaled. Avoid
breathing the vapors and use in a fume hood or with adequate ventilation.

5.3.5 HFE-7100 is not classified as a hazardous chemical under NOHSC Approved Criteria for
Classifying Hazardous Substances (NOHSC, 2004).

9
<
R\
=2
oé\o
" N
N\
«° C)OQ &
. 0® X Q/é
SESEN
N\
AR e
AR
S N &
© A
> &
&b N\
SENN
R
S
Q¥
Latent Prints Analytical Methods Revision 4
ThermaNin #18 Issue Date: 06/23/2017
Page 65 of 95 Issuing Authority: Quality Manager

All printed copies are uncontrolled



Physical Developer (PD) #19

1.0Background/References

1.1 Physical Developer is a silver-based aqueous reagent that reacts with lipids, fats,
oils, and waxes present in the fingerprint residue to form a silver-gray deposit.

1.2 Manual of Fingerprint Development Techniques, British Home Office, (1999),

Chapter 4.

1.3 Advances in Fingerprint Technology, Henry C. Lee, R.E. Gaensslen, (1994), pages 79,
80, 81, 95, 112.

1.4 Technical Note #1-2730, Lightning Powder Co., (113133). @‘b

1.4 Technical Information #TI02-46ENG-REV6 Physical DeveloperA\O
2.0Scope
2.1 Physical Developer is a method used for the developme%%atent prints on porous
substrates. It is not suitable for non-porous surfaces(o
2.2 This method is the final step in the sequential pro g f porous items.
2.3 Physical Developer is the only method to sh ts on paper that has
been wet, and has shown good results on pa r cu@ncy
2.4 Surfaces that need other forensic exa ons gy y fluid, trace, or
questioned document examinatio &uld valuated prior to
processing to determine if this pr dure@ll h 1mpact on subsequent

examinations. 6 O

3.0Equipment/Reagents
3.1 EQUIPMENT AND MAT@\IALiO ,&

Graduated cylinder

Glass trays 6® QOQ O\/
Plastic tongs 00 @

3.2 REAGEN@@}s Q
Physical @eloper Kit (parts A & B)

1.A tamination may ruin the Physical Developer working solution. To avoid
tamination use clean glassware rinsed with tap water, then with distilled or nanopure
water prior to beginning.
2.Add 5 ml of solution A (20% silver nitrate solution) to 90 ml of solution B (reductant
solution) in a beaker.
3. Stir the working solution for approximately one minute with a clean glass/plastic stirring
rod.

4. Mix the working solution prior to use it as it does not have a very long shelf life once mixed.

4.0Procedure
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4.1 Arrange the glass trays in the stainless steel sink so that the evidence can be moved
easily from one tray to another in the proper sequence.

4.2 Add the Physical Developer working solution to its dedicated glass tray.

4.3 Use plastic photographic tongs or plastic forceps without serrated edges to add or
remove articles from PD solutions. Do not use metal tools.

4.4 Conduct control tests.

4.5 Immerse the item and gently rock the tray for approximately 5-15 minutes until
friction ridge development is complete or adequate time has elapsed (analyst’s

discretion).

4.6 Remove the item from the Physical Developer working solution andé'bce into a tray
with running tap water. Rinse until the water runs clear. ~\O

4.7 Dry completely. \

4.8 Developed prints are evaluated to determine their sultablcg or comparison.

4.9 Prints deemed to be of value are marked and photogr f@éd
5.0 Comments

5.1 ADDITIONAL INFORMATION: Q%

5.1.1 Cleanliness is important in the Physical Dev&per n@ﬁ
in the earlier solutions was a result of lakEFf ory 1p
contaminants, especially salts, will ca es

d deal of the instability
at was not spotless. Some
the solution to come out of

suspension, thus spoiling the Phy eve and perhaps ruining the item
being examined. It is 1mportar§t\?vkee% las spotless and rinsed with distilled
or nanopure water prior to assware, use detergent, not abrasive

cleaners. %

5.1.2 Physical Developer w@ause oﬂ n many surfaces. Care must be taken to avoid
orine bleach will usually remove any stains from

spills in the labora@ @e @
counter tops a @oors e@y may cause damage to fabrics stained with

O

Physical De
5.1.3 Shelfhfe% reacﬁé us un-mixed) is reportedly six months from date of purchase.
The rQ t shall be mi @ upon each use and may be used beyond its expiration date

ing appropriate positive and negative control results are obtained.

the fume hood.
5.2 CONTROLS:

5.2.1 Testing of Physical Developer is performed prior to each use.

SQ @c ss reagent shall be collected and placed in the hazardous waste container located in

5.2.2 This test involves the making of a quality (oil based) latent print on a test surface similar
to the evidence being examined and following the processing procedure. The area
surrounding the intentionally deposited latent print shall serve as a negative control.
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5.2.3 An analyst shall not proceed with the processing of the evidence until control tests
bearing positive results (development of a silver-gray print) and negative results
(minimal background development) have been carried out and documented in the
laboratory case notes.

5.3 SAFETY:
5.3.1 Physical Developer should only be used in a fume hood or well-ventilated area, as it is

irritating to the respiratory tract. Standard laboratory protocol is followed for chemical
handling.
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RAM #20

1.0Background/References
1.1 RAM (Rhodamine, Ardrox, and MBD (7-(P-Methoxybenzlamino-4Notrobenz-2-Oxa-
1, 3-Diazile) does not actually develop the latent print. The ridge detail must have
been previously developed through the use of CAE.
2.0Scope
2.1 RAM is a dye-stain used to aid in the visualization of CAE developed latents on non-
porous substrates.
2.2 RAM should be used after CAE and prior to powdering. @6
2.3 Surfaces that need other forensic examinations such as body flui trace

examinations should be carefully evaluated prior to processi@to determine if this
procedure will have an impact on subsequent examinatio

3.0Equipment/Reagents "O\
3.1 EQUIPMENT AND MATERIALS: @Q
Balance OK Qﬁ
Spatula @Q C)O é&
Beaker .\0 é\.

Spray or rinse bottles

Glass tray QO \@

Alternate light source/filtered goggg \Q O
3.2 REAGENTS %\. O

Rhodamine 6G O

Methanol

MBD \6(0 00(\ O\/

Acetone 6\ OQ %
Ardrox P1 3& %

|

[soprop

Acet@rile

lQﬁbleum Ether

Acetone

Mixing Procedure: The two stock solutions must be mixed prior to formulating the RAM dye.
3.3 Stock Solution 1 (Rhodamine 6G)

Rhodamine 6G-1g

Methanol - 1000 mL

Combine the ingredients and place on a stirring device until all the Rhodamine 6G is

thoroughly dissolved.
3.2 Stock Solution 2 (MBD)
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MBD-1g
Acetone- 1000 mL

Combine the ingredients and place on a stirring device until all the MBD is thoroughly
dissolved.

3.3 Ardrox P133D

Ardrox is used undiluted directly from the container.
3.4 RAM Working Solution

Stock Solution 1- 3 mL

Ardrox P133D- 2 mL

Stock Solution 2- 7 mL 9

Methanol - 20 mL . 0®
4\

Isopropanol - 10 mL K

Acetonitrile - 8 mL %@
Petroleum Ether - 950 mL
Combine the ingredients in the order listed. Do not place @hagnetlc stirrer.

4.0Procedure

4.1 Suspend the item to be processed over a glaﬁ Q
0

4.2 Irrigate the working solution over the 1ter®A it % dry completely.

4.3 View the item through an orange filte %@’te n 1ght source set in the 450-

525 nm range. Q @ 0
4.4 Evaluate latent prints for com@ble xk@e g}ﬁrints deemed to be of value are

marked and photographed. \(b 6

4.5 Photography will requ1re@ ald\\ogn %& filter on the camera and the use of an

alternate light source(\o \$ &
5.0Comments \é‘(b O\g/
5.1 ADDITIONAL_INF
A

5.1.1 Stock solutions s (@red in dark bottles- shelf life is indefinite. The RAM
worki lution is sta@or approximately 30 days. After 30 days it should be checked
fo aration. If the solution has separated, shake the container vigorously and the
@ ion will usually return to suspension. If this does not occur, discard the solution.

(.2 Excess reagent shall be collected and placed in the hazardous waste container located in
the fume hood.
5.2 CONTROL TESTS:
5.2.1 Testing of RAM is performed each day prior to use.

5.2.2 This test involves placing a drop of the RAM working solution on to a surface. The area
surrounding the intentionally deposited working solution shall serve as a negative
control.

5.2.3 The test is illuminated with an alternate light source as outlined in 4.4.
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5.2.4 An analyst shall not proceed with the processing of the evidence until control tests
bearing positive results (fluorescence) and negative results (lack of fluorescence) have
been carried out and documented in the laboratory case notes and on the control tests
work sheet.

5.3 SAFETY:

5.3.1 Eye protection, a lab coat and gloves should be worn. All mixing and application of
chemicals should be done inside a ventilated laboratory fume hood.

5.3.2 Rhodamine 6G, Ardrox P133D, and MBD are classified as suspected animal carcinogens,
but sufficient evidence of human carcinogenicity has not been established. RAM is
thought to be relatively safe when exposure is at low levels. It should never be inhaled or
allowed to get into the eyes or mouth, as it is an irritant. If this should , the eyes or
mouth should be flushed with a generous amount of water. O

5.3.3 Methanol, isopropanol, and petroleum ether are highly flammab 1l three chemicals
need to be handled carefully with gloves during mixing and %fl the stain. Methanol
and isopropanol are toxic in quantities as small as 30 ml a ould not be allowed to
come in contact with the skin, eyes, or mouth. It is posgibl€ for methanol and
isopropanol to be absorbed through the skin. If meg?ml, isppropanol, or petroleum
ether comes into contact with the eyes or moutl—& area§ 1d be flushed with
generous amounts of water. Inhalation of va TO, @1 r e€hemical should be kept at
a minimum and the stain should be used inc@ fumeho ventilated area.

5.3.4 Acetonitrile may be fatal if swallowed,\’é&led Q@bso
cardiovascular system, central ne @syst iver
skin, eyes, and respiratory tra{@a ma uida

>0

rough skin; affects
idneys; may cause irritation to
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Rhodamine 6G #21

1.0Background/References

1.1 Rhodamine 6G does not actually develop the latent print. The ridge detail must
have been previously developed through the use of CAE.

1.2 An Introduction to Lasers, Forensic Lights and Fluorescent Fingerprint Detection
Techniques, E. Roland Menzel, (1991), pages 42-44.

1.3 Manual of Fingerprint Development Techniques, British Home Office, (1998),
chapter 4.

1.4 Chemical Formulas and Processing Guide for Developing Latent PriQ%J.S.
Department of Justice, F.B.I. Laboratory Division, (1994), pages 3@6

1.5 Technical Notes #1-0041, Lightning Powder Co. Inc., pages 1@&
2.0Scope
2.1 Rhodamine 6G is a dye-stain used to aid in the v1sual@86n of CAE developed
latents on non-porous substrates.
2.2 Rhodamine 6G should be used after CAE and @r to @ering.

2.3 Surfaces that need other forensic examlnatlés su@s 0 uid or trace

examinations should be carefully evalua@%p (@0 1ng to determine if this
procedure will have an impact on su 5
3.0Equipment/Reagents

3.1 EQUIPMENT AND MATERIA[%.

Balance % \@6 Q/Q
Spatula ‘Q KO é

Beaker Q

Spray or rinse bo @ C)O N2

Glass tray }) O

Alternate l@ource &gles
3.2 REAGENFTS:

Rhoc@%)e 6G powder
IQt%anol or distilled water
3.3 Rhodamine 6G working solution:

1. Measure out approximately 0.1 gram Rhodamine 6G (about the size of a BB) and add to the
storage bottle.

2. Add approximately one liter of methanol or distilled water depending on the carrier the
analyst wishes to use.

3. Seal the bottle and agitate gently to mix.
4. Label the bottle with the type of carrier used (distilled water or methanol).

4.0Procedure
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4.1 Suspend the item to be processed over a glass collection tray.
4.2 Irrigate the working solution over the item.

4.3 Rinse with an appropriate solution (methanol or water, dependent on the working
solution).

4.4 Allow the item to dry completely.

4.5 View the item through an orange filter using an alternate light source set in the 450
- 525 nm range. Visualization of developed ridge detail is dependent upon the
condition of the item and background interference.

4.6 Evaluate latent prints for comparable ridge detail.

4.7 Prints deemed to be of value are marked and photographed. Photo@hy will
require the aid of an orange filter on the camera and the use of&\@LS

5.0 Comments

Q)
5.1 ADDITIONAL INFORMATION: %
5.1.1 The use of distilled water in lieu of methanol is useful wher! methanol may damage the
item being processed, as may be the case with some ers, plastics, or tapes. The
methanol formulation should be utilized in a fum 1 ventilated area.

5.1.2 If there is concern over background stalnlngQ SCj@ zvﬁ{lor to processing the
entire item.

5.1.3 The amount of the dye-stain used is l sts@fetlon
5.1.4 The pre-mixed Rhodamine 6G anQ1gvor ol@ ave an indefinite shelf life
when stored at room temperat

5.1.5 Excess reagent shall be co (@t @e hazardous waste container located in

the fume hood. %
5.2 CONTROLTESTS: (O o\
5.2.1 Testing of Rhod @6G éerfor%d each day prior to use.

5.2.2 This test iny, lac dr he Rhodamine 6G working solution on to a surface.
The area SLéund e in 1onally deposited working solution shall serve as a
negati ntrol

5.2.3Th tis illuminated h an alternate light source as outlined in 4.5.

S.Ziﬁnalyst shall not proceed with the processing of the evidence until control tests

Q aring positive results (fluorescence) and negative results (lack of fluorescence) have
been carried out and documented in the laboratory case notes and on the control tests
work sheet.

5.3 SAFETY:

5.3.1 Rhodamine 6G is classified as a suspected animal carcinogen, but sufficient evidence of
human carcinogenicity has not been established. Rhodamine 6G is thought to be
relatively safe when exposure is at low levels. It should never be inhaled or allowed to
get into the eyes or mouth, as it is an irritant. If this should occur, the eyes or mouth
should be flushed with a generous amount of water and a doctor may be consulted.
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5.3.2 Methanol is highly flammable. It needs to be handled carefully with gloves during mixing
and use of the stain. Methanol is toxic in quantities as small as 30 ml and should not be
allowed to come in contact with the skin, eyes, or mouth. It is possible for methanol to
be absorbed through the skin. If methanol comes into contact with the eyes or mouth,
the area should be flushed with generous amounts of water and a doctor may be
consulted. Inhalation of methanol vapors should be kept at a minimum and the stain
should be used in a well-ventilated area.
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Sudan Black #22

1.0Background/References
1.1 Sudan Black B is a dye that stains fatty components to produce a blue-black image.
It is considered to be a low-sensitivity method and contaminants such as grease are
required as a target to which the reagent can bind.
1.2 Manual of Fingerprint Development Techniques, British Home Office, Chapter 4,
(1998).
1.3 Lightning Powder Technical Note No. 1-0034, “Sudan Black”, (May, 1995).
2.0Scope ®9
2.1 Sudan Black is a dye-stain method used to develop friction rlde ail on non-
porous waxy substrates and surfaces contaminated with greéx dried beverages,
and foodstuffs. Sudan Black will also enhance CAE develo fingerprints.
2.2 Sudan Black is not suitable for use on porous surface ark colored items.
2.3 Surfaces that need other forensic examlnatlonw gy or trace should be
carefully evaluated prior to processing to dete e if rocedure will have an

1mpact on subsequent examinations. E

3.0Equipment/Reagents
\0
3.1 EQUIPMENT AND MATERIALS: Q) (\ @
RV« N

Beaker X
Glass tray (b@
Graduated cylinder %\' @6 Q
Balance @) \
Spatula
Stirring rod \6® QOQ O\/
Glass bottle 6\ 00

3.2 REAGEN
Sudan Bl@B powder
Met
&led water
3.3 Sudan Black B Working Solution:
1. Place 15g of Sudan Black powder into a 2-liter glass beaker.
2. Add 1-liter of methanol and stir with a plastic stirring rod.

3. Add 500 ml of distilled water to the beaker and stir with the stirring rod. Some of the
Sudan Black will not dissolve, but will remain as particulate matter. Pour the solution,
including any solid matter, into a clean glass bottle with a tight-fitting screw top.

4.0Procedure
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4.1 Shake the container of Sudan Black working solution and pour a sufficient amount
into a tray large enough to hold the item of evidence.

4.2 Soak the item for 2-3 minutes. For large items, irrigate the solution over the surface,
catching the run off in a tray for reuse on the item.

4.3 Rinse the article in cool running tap water.

4.4 Allow the item to dry at room temperature.

4.5 Evaluate latent prints for comparable ridge detail.

4.6 Reprocessing can sometimes enhance faintly developed latent prints.

4.7 Prints deemed to be of value are marked and photographed. While it is possible to
lift the prints with tape, the tape frequently does not lift the print s ently and
prints that have been lifted have been known to bleed causing t \qmage to blur.
Therefore, it is strongly recommended that prints be photog@ d prior to
attempting to lift.

5.0Comments ‘\0
5.1 ADDITIONAL INFORMATION: @
5.1.1 The pre-mixed Sudan Black and the working so&bﬁ ha\@mdeﬁmte shelf life at

room temperature. 9
5.1.2 Excess reagent shall be collected and pla&)@n theQa a @raste container located in
the fume hood.

5.2 CONTROL TESTS: QO &(\ @

5.2.1 Testing of Sudan Black is per @ed e L&ﬁ o use.
5.2.2 This test involves the maki l@ty (of ed) latent print on a test surface similar
to the evidence being ex ed an@following’the processing procedure. The area

surrounding the inte @nally‘? sn&{ nt shall serve as a negative control.

5.2.3 An analyst cann cee cessing of the evidence until control tests
bearing posi 1%\ sult vel t of a blue-black print) and negative results
(minimal b& Q@vel@l nt) have been carried out and documented in the
laborag&%case n

5.3 SAFET

53.1 $Sudan Black working solution contains methanol. Methanol is toxic in quantities as
1l as 30 ml and should not be allowed to come in contact with the skin, eyes, or
mouth It is possible for methanol to be absorbed through the skin. If methanol comes
into contact with the eyes or mouth, the area should be flushed with generous amounts
of water and a doctor may be consulted. Inhalation of methanol vapors should be kept at
a minimum and the Sudan Black should be used in a fume hood or well-ventilated area.
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Digital Imaging Procedure #23

1.0Background/References

1.1 Latent print images are frequently captured, processed, and stored using digital
devices. The intent of image processing is to allow for higher image clarity and
contrast. Image processing may be used to increase the contrast between the print
and the substrate, reverse the color of the ridges, etc.

1.2 SWGIT Guidelines Section 8 “General Guidelines for Capturing Latent Impressions
Using a Digital Camera”, Version 1.3.

1.3 International Association for Identification “Resolution 97-9.” @6

1.4 Digital Workplace Quick Reference Guide. ‘\0

1.5 Scientific Working Group on Imaging Technologies (SWGIT),AGuidelines for the Use
of Digital Image Processing,” Version 2.1.

1.6 SWGIT Guidelines, Section 11, “Best Practices for Docpoa&’htlng Image
Enhancement,” Version 1.3.

1.7 Scientific Working Group on Imaging Technol @ Section 6 “Guidelines
and Recommendations for Training in Ima the Criminal Justice
System,” Version 1.3.

2.0Scope

2.1 This sets forth the Latent Print Se on S ed or the capture, storage,
processing, and output of laten@hnt

3.0Equipment/Reagents \. @
3.1 Computer % \ &
3.2 Adams Foray Soft %\

3.3 Adobe Photos?\d& O\/
4.0Procedure
4.1 DIGITAI{!@B\GE PRESE ION & STORAGE
411A ts shall use one of the following digital image capture devices to acquire images.
%‘latbed Scanner
4.1.1.2 Digital Camera
4.1.1.3 Digital Media (e.g. Thumb Drive, CD/DVD, etc.)
4.1.1.4 Tablet
4.1.2 A primary image is the result of the first recording of an image onto media. An original
image is an accurate replica (bit-for-bit value) of the primary image.
4.1.3 Digital images to be used for comparison purposes (category 2 images) shall be stored
and transmitted without compression or with lossless compression (i.e. capture in a TIF
or RAW file format is recommended).

Latent Prints Analytical Methods Revision 4
Digital Imaging Procedure #23 Issue Date: 06/23/2017
Page 77 of 95 Issuing Authority: Quality Manager

All printed copies are uncontrolled



4.1.3.1 Original close up images captured by latent section analysts should fill the frame as
much as possible and contain a scale in centimeters. The scale should be on the
same plane and as close as possible to the impression without obscuring detail.
4.1.3.2 Comparison quality images intended for ABIS or printing shall be calibrated (note
exemption in 4.1.4.1)

4.1.4 Friction ridge impressions captured on a flatbed scanner (image sized 1:1) with the
intention of being used for comparison purposes shall be captured in color, at a
minimum resolution of 1200 ppi. Interpolation from a lower resolution up to 1200 ppi is
not permitted.

4.1.4.1 Images captured on a flatbed scanner are at 1:1; therefore, no calibration of these
images is needed. (%)

%]

4.1.4.2 Comparison quality images should include a scale in centimetgefs

4.1.5 Images captured for documentation purposes only (category 1 il@&ées) may be captured
at a lower resolution and/or alternate file type (e.g. JPG) to e a smaller file size.

4.1.5.1 All images acquired via tablet fall into this category
4.1.6 Outside agencies may submit processed film for digi@ture or digitally submit latent

print images. %
4.1.6.1 Images of latent prints should contain § Q
4.1.6.2 It is preferred that existing images (t?o subr@e 51de agencies) be

submitted in a lossless format su¢ %&AW t as high a resolution as

possible. O\\ &(\
4.1.6.3 Upon receipt of a JPG image@e 1mag\'@)hal
saved. The analyst shou om
indicate loss of detaj &@’to ]P@om
4.1.7 Category 2 images shall % h'the digital imaging system or directly
uploaded from tem system.

4.1.8 Digital lmaglnw stablish a chain of custody from the time of
acquisition i e pr

4.1.9 Images sh@)e c@\t% g a file name structure generated by the digital imaging
syste tware

4.1.10C ry 1 images sze attached to the case file in ILIMS or uploaded to the digital
i ing system.
T‘GITAL IMAGE PROCESSING
4.2.1 Image processing shall only be conducted on working copies of the original image.

Working copies used in forensic case examination shall be saved as a separate copy and
shall not replace the original image.

'hobedlately be converted to TIF and
ge to look for “blocking” that may

—t

4.2.1.1 The only exception to this rule is when adjusting white balance in the camera raw
converter.
4.2.2 Digital evidentiary images requiring processing shall be processed using Adobe
Photoshop or proprietary digital imaging system software (using a copy of the original

image).
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4.2.3 The following is a list of commonly used, generally accepted processing commands and
is in no way all inclusive. All processing commands employed are left to the discretion of
the examiner. Suggested settings/guidelines/notes appear after the command in
parenthesis.

Foray Technologies preloaded “Latent Print Actions”

Image - Adjustments - Black & White (use to remove two or more color values and/or
adjust the color values so that a color channel may be used to suppress the background)

Image - Adjustments - Brightness/Contrast

Image - Adjustments - Color Balance (use to remove two or more values and/or
adjust the color values so that a color channel may be used to su@\ss the background)

Image - Adjustments - Curves (extraordinary contrast; CO@%O gray scale prior to;
sample lightest possible ridge where ridge and furrows@very similar in tone; avoid

flat line of “S” curve) Q@

Image - Adjustments - Exposure (balance to %gebQ%

Image - Adjustments - Hue/Saturation @mma{@go %re color values; used in
@ Qﬁe)

conjunction with Calculations to elimif bac&@ound
S KN
Image - Adjustments - Invert Q \@ 0
Q O

Image - Adjustments - Le\@use é}di Qe/balance tonal range; use in
conjunction with the Al@/ to@ clb@i or adjust midtone value only; useful for

one sided histogra@ \&0 é

Image - Adju t&s - @0 (use to remove two or more color values and/or
adjust the%@r Vall{&) t% olor channel may be used to suppress the background)

lmgiﬁdjustmgs @&OWS & Highlight (balance tonal range and contrast; radius

of ; optimal is 30-50ixels)

Qﬁq;nage - Adjustments - Variations (after adjusting color variations, it may be possible
to suppress background noise and patterns using color modes and/or channels, etc.)

Image - Calculations (useful for background suppression; set blending value to Color
Dodge or Linear Dodge, consider a change opacity)

Image - Rotate Canvas (90 degree rotation is acceptable at any stage; increments other
than 90 degrees should be the last processing step; suggest utilizing the Rotate View
tool in lieu of other increment rotations).

Image - Rotate Canvas - Flip Canvas Horizontal
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Color Channels (RGB, CMYK, or LAB Color; used to remove one color; follow with
conversion to gray scale)

Filter - Camera Raw (useful for correcting white balance)

Filter - Foray - Pattern Removal Filter (use after conversion to gray scale and prior to
adjusting tonal range and contrast)

Filter - Noise — Dust & Scratches (removes artifacts, i.e. excess powder etc.; radius of 1
pixel per 1000 ppi +1; threshold value between 0-50; useful prior to printing and/or

ABIS submission)
Filter - Noise - Reduce Noise (removes random artifacts) . 0@
Filter - Sharpen - Sharpen Edges (sharpens areas where significant color changes

occur; less control than Unsharp Mask or Smart Sharpen) %

Filter - Sharpen - Smart Sharpen (Similar to Unshar &@Sk with more control)

Filter - Sharpen - Unsharp Mask (sharpens by, &g%aa trast -lighter pixels get
lighter and the darker pixels get darker; am eed 100%; radius of 1
pixel per 1000 ppi +1 with threshold valu@et be% seful prior to printing)

Burn Tool - (burn shadows - feat })ru %a@f 8-10 ridges; exposure

between 15-50%; use single cllck

Crop Tool - used to remo@portl &ge that is outside the area of interest.

Dodge Tool - (dodge@gh ig brush diameter of 8-10 ridges; exposure
between 15- 50% sin ick

Marquee &S{\so T ﬂs (im % with ppi >1000 determine feather by dividing
resolution@ 10 § plying by 5 - this is a recommendation only and may need
to be ified based g e of area selected or as dictated by the program; avoid
fea(fiering for inversions, areas of high contrast, and straight edges)

QﬁQype Tool (set anti-aliasing to smooth)

4.2.4 Processed images will be designated using a file name structure generated by the digital
imaging system software.

4.2.5 Processing history shall be recorded via the digital imaging system software.
4.2.6 All images stored in a secured digital imaging system maintained by ISP Forensic
Services shall be referenced in the case record.
4.3 DIGITAL IMAGE PRINTING

4.3.1 Images intended for comparison purposes should be printed on a high quality ink jet
printer utilizing premium glossy photo paper.
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4.3.2 Images shall be calibrated prior to printing.

4.3.3 Image calibration shall be checked as needed by comparing the scale in the printed
image with a standard metric scale.

4.4 DIGITAL IMAGE STORAGE, ARCHIVAL, AND RETRIEVAL

4.4.1 Images, both original and processed, shall be stored on the digital imaging system hard
drive backed up to ISP servers.

4.4.2 A backup shall be completed by the ISP CJIS staff on a routine server backup schedule.
4.4.3 Cases may be deleted from the server once the statute of limitations has been exceeded.

4.4.4 Cases with no statute of limitation shall be stored on the digital imaging server hard
drive indefinitely.

5.0Comments . OQ(O
5.1 RESPONSIBILITIES: @\
5.1.1 Latent Section Supervisor @

5.1.1.1 The Latent Section Supervisor shall act as the Digj&l}%ging System
Administrator or appoint a Digital Imaging Syste ministrator.

4.1.1.2 The Latent Section Supervisor shall oversee ocument the training of each
new digital imaging system operator. T Qscgdudes Q menting competency
testing.

5.1.1.3 The Latent Section Supervisor shal ure a@ecess i %ed to authorized users.

5.1.1.4 The Latent Section Supervisor \R‘emg all%ﬁ a liaison with CJIS and

digital imaging system techx@ @ yst intenance, upgrades, and when
technical difficulties ari Q)

5.1.1.5 The Latent Section Shj@msor des&hall be the only personnel authorized
to delete images o@es &ed FQt; e digital imaging system.

5.1.2 Digital Imaging Syst ngi\’{@‘at
5.1.2.1 The Digita § in Adprinistrator shall be responsible for system

mamt t01 on of images/cases, archiving, etc.
5.1.2.2 The ]@ @ m Admlnlstrator shall communicate system status to the
rv1sor a stem users.
5.1.3 An

5 Ql Analysts shall only use processing techniques that are supported by their training
Q& and/or experience.
5.1.3.2 Analysts shall maintain system security.

5.1.3.2.1 Network and/or program passwords are not to be distributed to
unauthorized users. Operators may change their passwords as needed.
5.2 QUALITY CONTROL:
5.2.1 Performance checks shall be conducted on equipment as needed.

5.2.2 When a problem is noted with a particular piece of equipment, software program, etc.,
the Digital Imaging System Administrator and/or Latent Section Supervisor shall be

notified.
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5.2.3 If it is determined that the situation is persistent or cannot be easily rectified, an entry
shall be made on the "Instrument Maintenance Log”. The log shall detail the date, the
person making the entry, the piece of equipment/software involved, and relevant details
of the situation.

5.2.4 Affected equipment/software shall be taken off line and all users notified.

5.2.5 If necessary, technical support shall be sought and/or the equipment repaired before
being put back into operation.

5.2.6 Actions taken to repair or correct the problem shall be documented on the "Instrument
Maintenance Log."

5.3 TRAINING

5.3.1 Analysts utilizing imaging technologies shall be trained and tested for e‘;?petency in the
standard operating procedures and the operation of the relevant igqgi«hg technologies.

5.3.2 Formal training may be modified at the discretion of the Laten@gc
dependent upon previous training and/or experience.

ion Supervisor

5.3.3 Continuing education may be provided as courses becor&@vailable.

5.3.4 Competency testing shall be repeated when significa@anges in hardware or software
are made (e.g. manufacturer/vendor changes). KQ

N
© &
& S

N
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Friction Ridge Examination Methodology #24

1.0Background/References

1.1 Friction ridges are formed on the palmar portion of the hands and the plantar
portion of the feet during fetal development.

1.2 The friction ridge arrangement is permanent throughout the life of the individual,
barring trauma or disease.

1.3 Friction ridge skin is unique. No two fingerprints, palm prints, or foot prints have
ever been found to be duplicated between two individuals or within the same
person. o,

1.4 An impression representative of the unique details of friction ri kin may be
transferred upon contact with a surface.

1.5 An impression containing a sufficient quantity and quaht}@ etall may be
identified to or excluded from a particular source. ‘\C)

1.6 No scientific basis exists for requiring a pre- deter minimum number of
friction ridge characteristics to be present in tW(& pre s in order to establish a
positive identification.

1.7 Friction Ridge Examination is supporte he ti\ ologlcal uniqueness
and permanence, probability modeh 1c 1 gained through more

than one hundred years of operat'

1.8 The Scientific Working Group @rlct 1y51s Study and Technology
(SWGFAST) - SWGFAST do é\'@nts aéoﬂ“z&pubhshed in the Journal of Forensic

Identification.
1.9 Fingerprint Whorld 6 @Q @l 2000, “Scientific Comparison and
Identification of pages 135-106. Pat A. Wertheim.

1.10 Journal of Fo n 1cI @ Vol. 41, No. 1, Jan/Mar 113131, “Ridgeology,”
pages 16 IQ%

2.0Scope
2.1 An S shall apply the concepts of Analysis, Comparison, Evaluation, and
ication, herein referred to as ACE-V methodology, to all friction ridge
QHPFESSiOHS preserved by the Latent Section or submitted by our customer
agencies. The ACE-V methodology utilizes a qualitative and quantitative assessment
of Level 1, Level 2, and Level 3 details.
3.0Equipment/Reagents
3.1 EQUIMPENT AND MATERIALS
Magnifiers
Pointers

Digital imaging system
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4.0Procedure

4.1 ANALYSIS is the assessment of a friction ridge impression to determine suitability
for comparison.

4.1.1 The value of friction ridge impressions is assessed according to the Quality (clarity of
observed features) and Quantity (amount of features and area) of features, the specificity
of features and the relationships they possess. Quality and Quantity of detail may be
influenced by the anatomical source (finger, palm, etc.), condition of the friction ridge
skin, type of matrix, deposition factors, substrate considerations, environmental factors,
development mediums, and preservation methods.

detail may include information enabling orientation and can be o determine
anatomical source (i.e., finger, palm, foot, etc.). Anatomical irlg@ation may be
used to prioritize the potential corresponding areas and linq nnecessary
comparisons. Certain orientation indicators such as re%@s, deltas, creases, and
scars may provide specific guidance on where to begin the comparison. Level one

detail also includes general morphology (e.g., pre@fce of incipient ridges, overall

4.1.1.1 Level One Detail consists of overall ridge flow and pattern configur;tion. Level one

size). Level one detail cannot be used alone t tlfy ut may be used to exclude.
4.1.1.2 Level Two Detail consists of the individ ge p resence or absence of
ridge path deviations (ending ridge, bl&catlo a continuous ridge), and
their relative arrangement. Level tail lee junction with level one
detail to identify or exclude. %
4.1.1.3 Level Three Detail is confm pe oh Iindividual ridges, relative pore

positions, and other spe 1 km,@m e.g., secondary creases, ridge breaks,
etc.). Level three detai d&s with level one and two detail to
identify or exclude

4.1.1.4 Other features a§Spci ’&&th %1 ridge skin (e.g., creases, scars, warts, paper

cuts, bllster red These features may be permanent or

tempora ex1 le e, two, or three detail. These other features may be
used i tion ridge detail to identify or exclude.
4.1.2 M1n1mu (§§1t}~§ura easures are associated with each level of complexity
accor o the follo
4.1 on-Complex Prints - Limited documentation of the relevant features used as a

KO basis for a conclusion; standard verification will be completed.

4.1.2.2 Complex Prints - Extensive documentation of the relevant features (i.e. charts or
diagrams) used as a basis for a conclusion; should consider the possibility of an
enhanced verification and review procedure (e.g., a blind verification, multiple
verifiers).

4.1.2.3 A non-complex impression may be classified as complex if modifying factors are
present such as low specificity of features, significant distortion (e.g., multiple tap,
superimposed impression, extreme pressure leading to tonal reversal, and
slippage), high tolerances, or the original conclusion is contested during

verification.
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4.1.2.4 An impression categorized initially as complex may be classified as non-complex if
modifying factors are present such as high specificity of features, presence of
creases, scars, and open fields.

4.1.2.5 Justification for reassignment of complexity shall be documented.

4.1.3 Impressions deemed "of value" contain sufficient quantity and quality of ridge detail to
warrant a comparison that, in the opinion of the analyst, may effect an identification or
exclusion. The determination of sufficiency is based on the assessment of the
discriminating strengths of the features and their arrangements. Impressions deemed "of
value" proceed to the comparison step if there are known exemplars with which to
compare and/or to be searched through ABIS or when there are no known exemplars
with which to compare. Note: not all latents deemed suitable for compar@n are suitable
for ABIS entry.

4.1.4 Impressions that do not contain sufficient detail to warrant a co@\ison in the opinion
of the analyst are deemed to have "insufficient ridge detail” %@; This conclusion is
noted as such in the case documentation.

4.1.5 Analysis of the questioned print also includes the selec%g)of a suitable target area
(core, delta, etc.) for use during comparison. Q

4.1.6 Analysis occurs independently of the Comparis@&alua@%and Verification steps of
ACE-V. O* A

4.1.7 An arc over the top of a print represents natog{l'gﬁ S @as a finger and
anatomical orientation, unless otherwr‘\ ted(\g @Q/

4.1.8 A bracket symbol documents the ?Qmic ur palm print or footprint. If the
orientation is known the print e a @priately in the digital imaging
system or directionality indi Wi&x ar (@

4.1.9 The presence of friction@é ir%@;sio s Indifts or photographs that are assessed but
not designated for con@riso @ b mented. Documentation shall be
accomplished by indicatin, “n e” impressions were either “present” or “not

rix of ILIMS.

present” in th\ t is

A

4.1.10 Impressions,dee %cafv r exclusion only” consist of impressions that contain a
portion of a‘print is iffguishable (e.g. complete pattern, very unique ridge
arrangém nt, or perma@t scar); however do not display sufficient characteristics to

ef@n identification.

4.1 @h receipt of latent lift cards or photos said to contain latent prints, which upon

analysis show “no ridge detail present” shall be noted as “NDP.”

4.2 COMPARISON is the side-by-side, back and forth, observation of friction ridge detail
to determine whether the detail in two impressions is in agreement or disagreement
based upon features, sequences, and spatial relationships within the tolerance of
clarity and distortion. Comparison begins with the determination of dissimilarity or
similarity between two impressions at Level 1. If the analysis phase provides
indicators as to the probable anatomical area, a side by side comparison with the
appropriate area of the known prints is conducted. In the absence of indicators, all
areas of available known impressions must be compared.
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4.2.1 If similarity is determined within tolerance at Level 1 a target group is selected from the
features observed during the analysis phase and is then searched within the
corresponding area of the other impression. Additional arrangements of features are
compared between impressions in a cyclical process to evaluate disagreement or
agreement between the impressions. If the initial target group is not found, alternative
target groups may be selected and compared.

4.2.2 Comparison is based on similarity, sequence, and spatial relationship.

4.2.3 Comparison is carried out in an objective manner beginning with the questioned print
(or impression of poorest quality) and comparing to the known (or impression of better
quality).

4.2.4 Fingerprint and palm print records may be downloaded or printed fro @e Integra-1D
Integrated Archive. Original Fingerprint cards held by the Idaho Stat ice Bureau of
Criminal Identification (BCI) and/or ISP Forensics shall be check \t and tracked as

appropriate. Fingerprint cards may also be downloaded fro BI database from
ULW. Copies of fingerprint cards may also be requested fr d1v1dual state record
bureaus.

4.2.4.1 The analyst shall make copies of the card(s) eél;Q‘o n the original card(s) into
the digital imaging system. These copies/di m&%ﬂall be used for

comparison purposes and the orlglnal
4.2.5 The current national resolution standard f@the tsQ'Q &/ f 10-print images is
approximately 500 ppi.
4.2.5.1 The following exemplars shql con%e%d to t or exceed this standard and
may be used for comparis ori ard, high quality photocopies
and/or ABIS archive prj Q p\vﬁl smgle source, copies obtained from
the FBI, and digital S o@‘mal mplars.
4.2.5.2 Examples oflmags no \ in standards are 1:1 faxed images, low quality

PDF’s or pho ies, Yée er*resolution images may at times be used for
1 depending on the clarity of the image.

exclusio
4.3 EVALUATION Xe f
compariso quc
Identlwa Exclusm

4.3.1 l Qflcatlon is the decision by the examiner that there are sufficient features in
eement to conclude that two areas of friction ridge impressions originated from the
Q same source. Identification of an impression to one source is the decision that the
likelihood that the impression was made by another (different) source is so remote that
itis considered a practical impossibility.

fa conclusion based upon analysis and
pressions. Conclusions that may be reached are
nconclusive.

4.3.1.1 Identification shall be determined by a qualified analyst, applied to a common area
in both impressions, based on quantity and quality of detail, contain no
unexplainable discrepancies, and shall be reproducible.

4.3.1.2 No two prints will ever be exactly the same in all respects. Explainable differences
are features that differ between a known and questioned print but can be explained
as a result of distortion, slippage, twisting, printing defects, overlapping prints, etc.
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4.3.2 Exclusion is the decision by a qualified analyst that there are sufficient features in
disagreement to conclude that two areas of friction ridge impressions did not originate
from the same source.

4.3.2.1 Exclusion of a subject can only be reached if all relevant comparable anatomical
areas are represented and legible in the known exemplars. The conclusion should
be that the subject is excluded from having made an impression based on the
available exemplars. Exclusions shall refer to the available exemplars unless
otherwise stated in the case notes.

4.3.2.2 Exclusions shall be determined by a qualified analyst, applied to all reasonable
comparable anatomical areas, be based on quantity and quality of the friction ridge
detail, and be reproducible. (O

4.3.3 Inconclusive findings may result from the absence of sufficient frlcthbgfdge details
(lack of quantity or clarity in the questioned print) to effect a con on of identification
or exclusion (e.g. corresponding features are observed but n @ﬁient to identify).
Likewise, dissimilar features may be observed but not be su ent to exclude (e.g.
indecipherable distortion). Inconclusive findings may attributed to the absence of
complete and legible known prints (e.g. poor quality @
areas).

rprints or a lack of comparable

4.3.3.1 Inconclusive conclusions shall not be c C& ent of possible or
probable identification as those conc@mns outside the acceptable
limits of the science.

4.3.3.2 Inconclusive results shall bq@mm ed analyst, be based on
quantity and quality of the friction g@ the questioned print and/or
available known exempldcs; contaigiins nt agreement or disagreement of the
friction ridge detai% @du

4.4 VERIFICATION is the i x/@atlon by another qualified analyst using
the ACE methodologﬁb el%%&up r refute the conclusions of the original
examiner. \/

4.4.1 A qualifie é\@ latent print comparisons and/or identifications.
4.4.2 Analys I no conclusions with which they are not comfortable. Comfort
b\g and experience.

level & nction of tr.
4.4.3 A@mts are encouraged to work out differing conclusions through collaboration. If the
@f ring conclusion(s) cannot be resolved, the ISP FS Quality/Procedure Manual Section
Q on “Conflict Resolution” will be followed.

4.4.4 Analysts do not need to conduct verifications on non-hit latent prints candidates
generated by the ABIS system. If a potential hit is generated, the ACE-V methodology will
be followed.

4.5 BLIND VERIFICATION is an independent examination of one or more friction ridge
impressions at any stage of the ACE process by another competent examiner who is
provided with no or limited contextual information, and has no expectation or
knowledge of the determinations or conclusions of the original examiner.
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4.5.1 Blind verification may be used in situations where a single identification and/or single
exclusions exist in casework.

4.5.2 Blind verification may be used in casework with complex identifications or exclusions
(e.g. high distortion, background interference, etc.).

4.6 OUTSIDE AGENCY VERIFICATION is the examination of friction ridge detail
previously examined by an examiner not associated with Idaho State Police Forensic
Services.

4.6.1 ISP Latent Section will conduct outside agency verifications as if they are a new case
submitted for examination.

4.6.2 All procedures and guidelines shall be followed when conducting outsidggency
verifications. (74)
.\0
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ABIS #25

1.0Background/References

1.1 ABIS (Automated Biometric Identification System) is a system that includes a
database of ten-print fingerprint cards, latent prints, and palm prints. ABIS also
includes software that is utilized to search the database. The Idaho State Police is a
member of the Western Identification Network (WIN). WIN is a consortium of
several western states, referred to as central sites that share their ABIS databases.
ISP contracts with WIN to maintain our database and ABIS software. @N provides
all necessary computers, scanners, printers, and software need m duct ABIS
searches. WIN also provides ISP access to the databases of ce ite members,
other state and local agencies, and the FBI. The intention (z@? se procedures is to
provide analysts with searching parameters for latent i 116 ies of the ABIS

databases.
1.2 Integra - ID IBW Latent User Guide %
1.3 IBW Latent Quick Reference Q Q &

1.4 Integra-ID Archive manual %
1.5 Integra -ID Archive Quick Reference \C) Q/
1.6 Integrated System Monitoring m og:

1.7 Integra-ID ISM Quick Referen eQ Q

1.8 WIN AFIS Latent Fmgerprmk@st P@tlce&ember 2002

1.9 WIN-OPS Manual Revision2008; 008

1.10 WIN-OPS QA Proce@@ u%(g %%4

1.11 NEC Core and &é seré&
gk

1.12 NEC Latent& e Training Supplement, December 2016
1.13 Universal Lafent &n User Manual, May 2016
S

Manuals agg\oaded on the system and can also be found at
https/Jsecure.winid.org/training.asp. The state representative will send notification
fa y updates or deletions on the website.
2.0Scope
2.1 To provide guidelines on the suitability of latent prints for ABIS.

2.3 To provide a method for searching unidentified prints against the available
databases.

3.0Equipment/Reagents
3.1 ABIS terminal
4.0Procedure
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4.1 TECHNICAL CASE REQUIREMENTS: Not all latent print cases are suitable for ABIS
searching. In order to be considered for ABIS searching, the case must contain at
least one latent print impression that meets a combination of the following technical
requirements.

4.1.1 ABIS searches should only be undertaken once all latents have been compared to and
excluded from the available known exemplars for possible victims, suspects, and/or
named subjects, whenever possible.

4.1.2 Finger: Latent print impressions from the first joint of the finger can be considered for
an ABIS search. (%)

4.1.3 Palm: Latent print impressions from the palmar area of the hand car&conmdered for
an ABIS search. This includes the writers palm, thenar, hypothen@gld interdigital, as
well as second and third finger joint areas of the palm. %

tTea

located in the above described areas should be conside or ABIS processing. Clarity of
the overall print/minutia is also taken into conside@n when determining ABIS
suitability. Q

4.1.5 Core/Axis: It is not necessary to have the co@ga ﬁP t‘glatent impression;

however it is necessary to be able to place @appm\'l a% and axis when searching

finger impressions.
4.1.6 An analyst may use his/her disch)the S\u ti e overall suitability of the

latent print for ABIS searchm

4.1.4 Minutiae Number: Routinely, only latent prints contam@ st 10 (ten) minutiae

4.1.7 Latent prints can be acqul e ter by means of direct scans or
electronic image file tra As\ &uces additional secured image file
transfers are acceptabb

4.2 DATABASES: Ana ayé atabases of WIN and NGI. Analysts should be
guided by their sgrle ge of the ABIS system's capabilities, laboratory
workload an n choosing which databases to search.

4.3 DATAB ELEC &ollowing criteria categorize ABIS search parameters
by crl%{type and sever f the analyst cannot determine the severity either by the
cri stoaated with the case, the investigative report, or by timely conversation

?’k the investigator, then the lowest search parameters should be used.
Analysts may limit any of the searches based on the circumstances of the case.
4.3.2 Latent Section Supervisor may, as the circumstances of a case dictate, modify these
search criteria.

4.3.3 Cases with latents meeting the Technical Case Requirements should be searched using
the Idaho and WIN database.
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4.3.4 NGI SEARCHES: NGI searches should be conducted on all crimes against person’s cases if
possible. NGI searches may also be conducted on property cases when warranted (i.e.
requested by the agency or high dollar amount). NGI searches both the criminal and civil
files in the same search. Candidates may return with either an FBI# or UCN (Universal
Control number).

4.4 ABIS SEARCHING PROCEDURE:

4.4.1 Generally, the sequence for searching latent prints in ABIS will be: ABIS Case Entry
Information entered into IBW will have the following information:

4.4.2. The case number shall be as follows: IDFS followed by a CL, ML, or PL tc@note regional
lab, the last two digits of the case year, followed by the last four digltﬁ!he laboratory
case number, i.e. IDFSML151500 translates to laboratory case num&%r 2015-1500.

4.4.2.1 Historical numbering for ISP Forensics was as followsg} followed by the case
number, followed by a C, M, or P to denote regional lab;and then the latent number
(e.g.ID0420101500M1).
4.4.2.2 Historical numbering for BCI entry was as follonaD 01 followed by the four digit
year followed by the four digit BCI case nu , foll d by the latent number. A
dash may or may not proceed the latenQ bec)@ D9Q01015001)

4.4.3 Date of crime.
4.4.4 Crime code (e.g. 0001 through 0014). \0 @ Q/
4.4.5 The entry of case information is f @\e isition of “New Evidence” items

from which a “New Latent” may ints can be searched from hard
copies or electronic copies).

4.4.5.1 To maintain the hi & @uahty for ABIS submission, do not print
the ABIS processed ima & n the printed image (the electronic file will
produce a cl im inutiae extraction easier and more accurate).

4452 Coples $ rched are not considered to be evidence.

4.4.6 After acqué& nhanced, edited, and submitted for search. It is
suggeste t se es ed as follows:

4.4. 6&} Eatent Inquiry) dr LIP (Latent Inquiry Palm) search regions set to “Include
daho.”

{Q% LATENT_COMBO or LATENT_PALM_COMBO search regions set to “Exclude Idaho”
to search the remaining WIN database and register the print should no HIT be
obtained.

4.4.6.3 LR (Latent Registration) may also be performed in lieu of a COMBO.

4.4.6.4 REMOTE_LI for NGI search, if applicable. Prints submitted to NGI may be “tagged”
and will result in temporary retention.

4.4.6.5 At times it may be beneficial to conduct additional database searches using
modified search parameters e.g. (include incipient ridges, large ridges, wide ridges,
search multiple cores and axis, and/or search possible reference pattern types).

Latent Prints Analytical Methods Revision 4
ABIS #25 Issue Date: 06/23/2017
Page 91 of 95 Issuing Authority: Quality Manager

All printed copies are uncontrolled



4.4.7 For routine cases work, the Limitation of Candidates - LOC (i.e. the number of candidate
images returned) is currently set at a default of 15 for both Idaho and WIN searches.
When performing ABIS searches on crimes against persons or other serious crimes,
analysts may opt for a higher LOC of 25 or more candidates. The number of candidate
images returned for NGI is 20. If the analyst intends to perform a Latent Candidate Merge
(see 4.6) then the candidate list may contain a maximum of 255 candidates.

4.4.8 Qualified ABIS trained Forensic Scientists may search latent prints generated by/for
other analysts. If this occurs, a note will be made in the case file indicating the analyst
that performed the ABIS searches. Forensic Scientists shall not perform the technical
review of an ABIS search they performed. ()

4.5 SEARCHING MULTIPLE LATENT PRINTS FROM A CASE: For simiit#neous
impressions, the analyst will search all suitable impressions @&\BIS unless a search

of the first simultaneous impression results in an identifi n.

4.5.1 If a case consists of multiple latent prints made by me finger, it is only
necessary to search one latent impression unle ifferent areas of that finger are
present in different impressions.

4.6 CANDIDATE LIST SID NUMBER MERGE (LC Q}r@?n&ases searched in ABIS
containing two or more latent prints may @Ve t function performed on

idate list selected and
appears on two or more
wo or more candidate lists, ABIS

them. Merge Latent Candidate scans e\ ate
compares each list to determine 1tq@am
candidate lists. If the same SID ars(o

will group the responses by n@ ﬁ@t by score.
4.7 LATENT PRINT TO LATE@ RI 1%{ (LLI). These are the searches of
latent prints against thé previe@sly s ed latent prints on file in the unsolved
% are not performed on a routine basis.

(unidentified) lw int
4.8 ABIS PRIORIT, dl@ t databases require different searching
priorities.

4.8.1 Idaho ~QQA,(/WIN searc(e?ﬁlhzmg the standard algorithms will be conducted at a
prio 6 (normal) searc

4@ Priority 1 searches may be performed for rush homicide cases and cases

K where/there is an urgent need to notify the submitting agency of the results of the
ABIS search. Each WIN-OPS representative may elect to modify a search to a
Priority 1 for high profile crimes within their state without prior notification to
WIN. In cases where the WIN-OPS representative carries out the priority change,
the following information is to be forwarded to the WIN office:

4

Date of priority change

Brief narrative of the offense
Hit/No hit

If hit, where the hit was effected

Other interesting facts
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Submit to WIN
4.9 ABIS ONLY CASES

4.9.1 External agencies that employ their own latent print examiners may request and submit
latents for ABIS only. Documentation of the request shall be documented in the case file.

4.9.2 In these instances, ISP Forensics will only analyze/consider for ABIS search those latents
designated by the agency. Latents not designated by the agency need not be analyzed or
searched.

4.9.3 In the event of an ABIS HIT, only the latent that HIT will be fully analyzed, compared,
evaluated, verified, and reported. Remaining latents will be returned to the submitting
agency to complete the comparisons.

4.9.4 The latent section will provide these agencies with known exemq&} of the identified
individual(s) to facilitate the remaining comparisons. (%)

4.10 ABIS CASE DOCUMENTATION: Documentation of ABI ?ches and results shall
be maintained in ILIMS as administrative documen@ion attached to the “CASE
INFO” tab and shall consist of the following: @Q

4.10.1 Candidate List - Every search conducted in QB@&AH %&a} candidate list of
subjects in score order (probability of matchiifg the feaxth p This candidate list
displays a markup of the latent print sho Qg Minuti xis, and Zoning.

4.10.2 In the event of an ABIS HIT, the HIT t or image of the search print
and candidate print will be prese:Qi as a% str ive documentation.

4.10.2.1 Split screen images, a @y ot ated fingerprint or tracing images,

will not be utlhzed to e a p tlve i fication. Identifications can only be
made as a result o u atent prints (or photographic or high
resolution co ere nown print cards (or photographic or high
resolutlon c the

4.10.3 ABIS HITS rec ABIS HIT LOG located near the ABIS terminal.

4.10.4 Analysts @ Q dlSC%OIl include other ABIS documentation such as
scree s of the nt or demographic information pertaining to a HIT.
4.10.5 T}éigls matrix in IL@HI be completed for each latent searched.
411 R&TERED LATENTS: Latent prints that remain unidentified at the conclusion of
?1‘0 BIS search should be registered in the WIN unidentified latent database. If a
egistered latent is later identified, it should be deleted from the unidentified latent
database. Prints stored in the database are not considered to be evidence.

4,12 TENPRINT TO LATENT INQUIRY CANDIDATE LISTS (TLI):

4.12.1 Analysts are responsible for periodically reviewing their TLI lists for possible
candidates.
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4.12.2 If the TLI candidate list produces a possible candidate, the analyst will research the
statute of limitations for the case. If the statute of limitations has not expired, the analyst
will request that the agency submit the original latent print(s) for comparison or rely on
high quality digital images retained by the latent section to complete the examination. If
the statute has expired, the analyst may delete the print from the database.

4.12.3 TLI HITS and their resulting actions will be documented on the TLI HIT log located
near the ABIS terminal.

5.0 Comments

5.1 DATABASE MAINTENANCE: WIN periodically publishes lists of latentgprints
currently registered in the ABIS Unsolved Latent Database. These are generally
published annually. ISP Forensic Services Latent Section is res Xible for
maintaining latent prints that remain in the unsolved late nts database.

5.1.1 The Latent Section Supervisor shall review the list of regi@red unsolved latent
database searches and remove all latent searches that l@e exceeded the case statute of
limitations. @

5.2 QUALITY CHECK POLICY: Quality control ch&]@&vill ﬂ ucted each day before
the system is used. Controls only need to be fyn fo latents searched that
day. For example, if an analyst is only s&in@paln@ re is no need to perform
the quality control check for finge&r@. &(\ 0@

5.2.1 Quality check procedure: \@

1. From the LCMS screen em@the Aﬁ@as er;
2. Enter an evidence nu and i@ort sired QA print (supplied by WIN and

specified for quality@c s%@

3. Enter the latent n@ber; ,&
4. Launch LI sea Eﬁ\wth néhum%i;l ervention on the pre-extracted latent file;
5. Compare ;@ulti ndi% ist to ensure results are consistent with the

expect Its; 0
6. The pgsifion {tﬁ car@a e list may change over time;
tth&su the
S;

7. Do €n QC check on the ABIS Quality Control Check Log and in
t IS matrix o
e job may then be killed and purged from the IBW job queue.

8. @h
S
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5.3 TRAINING: All analysts utilizing ABIS shall be trained and tested for competency in
the standard operating procedures and the operation of the system.

5.4 LIMITATIONS
5.4 1 Matching accuracy depends on the skill of the examiner in marking minutia, calculating
ridge counts, core and axis placement, proper zoning, and pattern type/finger number
selection. Itis also highly dependent on the quality of fingerprints located in the search
database as well as the quality of the latent prints chosen for submission.
5.4.2 Searches are limited to NEC/WIN participants and the NGI database. All other ABIS/AFIS

databases/vendors cannot be accessed by this system. 6
5.4.3 When multiple ten-print cards are entered for an individual, ABIS a atically
evaluates each print and uses the best available print to constru composite card

(e.g. the right index and right middle finger may come from di fefent cards). ABIS stores

up to three event records in the matcher for each SID#. This mray be the three most

recent events, or the two most recent events and a bes ’\gﬁty composite of older

events. ABIS continually updates as new records are &

be available after the initial search.
5.4.4 The ABIS terminal generates a candidate llsl% @@g ram tries to rank

candidates, a potential match may be gene ate on the list.
5.4.5 The ABIS terminal may create a dlffe nd@@d ll@tlme a query is performed.

&d a new (better) print may
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	Revision History
	General Latent #1
	1.0 Background/References
	1.1 The discipline of Latent Print Analysis is the process of determining whether a particular area of friction ridge skin produced a particular latent print.
	1.2 It is a discipline based on the development and comparison of multiple levels of detail such as pattern type, ridge characteristics (also known as minutiae), ridge shapes, etc. between a latent print and a known print.
	1.3 When there is sufficient agreement between the details in a latent or questioned print and those in the known print, without any unexplainable dissimilarities, an identification can be declared.
	1.4 The principles behind latent print evidence are: friction ridge skin (FRS) is permanent, in that it does not change naturally throughout one’s life and Friction Ridge Skin is unique and individual, in that no two fingerprints, palm prints, or foot...
	1.5 It is the combination of uniqueness and permanence that allow for individualization.
	1.6 This Analytical Method defines both technical procedures for processing the majority of evidence encountered by the Latent Print Discipline and comparison methodology.
	1.6.1 These methods will describe procedures and techniques that are routinely used in the examination of evidence.
	1.6.2 These methods cannot be expected to address each and every situation or type of evidence encountered.
	1.6.3 The individual analyst must exercise sound judgment in selecting the methods at their disposal which will best suit the requirements of the evidence submitted in a specific case; therefore, these procedures are designed to accommodate the majori...

	1.7 Idaho State Police Forensic Services – Quality/Procedure Manual Section on NORMATIVE REFERENCES.
	1.8 The Scientific Working Group on Friction Ridge Analysis, Study and Technology (SWGFAST) - SWGFAST documents are published on the SWGFAST website http://www.swgfast.org/
	*Additional references are listed within individual procedures.

	2.0 Scope
	2.1 For the purpose of this manual, latent print methods are divided into three categories: light based methods, physical methods, and chemical methods.
	2.1.1 LIGHT BASED METHODS (Methods #2 & #3)
	2.1.1.1 Latent prints may be visualized through the use of various angles and wavelengths of light.
	2.1.1.2 Visualization of latent prints through the use of forensic lighting methods is non-destructive and should be attempted prior to other processing methods.

	2.1.2  PHYSICAL METHODS (Methods #4-9)
	2.1.2.1 The development of latent prints through the use of physical methods does not involve a chemical reaction between the impression and the method used.
	2.1.2.2  Physical methods encompass dusting and other discoloration methods often relying on the adhesive quality of certain latent prints.
	2.1.2.3 The taking of known exemplars from a living or deceased person shall be considered a physical method for the purposes of this manual.

	2.1.3  CHEMICAL METHODS (Methods #10-22)
	2.1.3.1  The development of latent prints through the use of chemical methods occur because of a chemical reaction between the latent print residue components and the reagent.



	3.0 Equipment/Reagents
	3.1 N/A

	4.0 Procedure
	4.1 Latent print evidence is processed according to the nature of the substrate (surface) to be processed.
	4.1.1 Substrate types include porous, semi-porous, and non-porous.
	4.1.2 Consideration should be given to the color and texture of the surface in order to determine which technique will provide suitable contrast.
	4.1.3 Processing is generally carried out in a sequential manner employing methods appropriate to the substrate type.
	4.1.4 ISP Forensic Services Latent Section reserves the right to process evidence items as a whole when items are not listed and/or submitted individually (e.g. bag of miscellaneous items).

	4.2 Latent print evidence is also processed with regards to the composition of the latent print matrix.  For example, a latent print may be composed of perspiration, blood or other contaminant, or a combination of both.
	4.2.1 Eccrine sweat glands are most concentrated on the palmar portion of the hands and plantar portion of the feet.  Secretions from these glands consist of 99.0 to 99.5 percent water and 0.5 to 1.0 percent solids (organic substances and inorganic sa...
	4.2.2 Latent prints may also consist of fats and oils (sebum) secreted by the sebaceous glands.  These glands are most concentrated on the nose, ear, and groin areas.  They are not located on the palmar portion of the hands and plantar portion of the ...
	4.2.3 Fats, oils, and other contaminants may also be transferred to friction ridge skin by contact with sources external to the body.

	4.3 Latent print processing generally proceeds from the least invasive technique to the most invasive technique.
	4.4 Impressions deemed suitable for further analysis shall be marked and preserved.
	4.4.1 Fingerprints of known orientation may be marked with an arch above the print.
	4.4.2 Palm prints and fingerprints of indeterminate orientation may be marked with a line or partial bracket.
	4.4.3 Upon marking, latents will be given a unique identifier consisting of the item number followed by the latent number.


	5.0 Comments
	5.1 QUICK REFERENCE SEQUENTIAL PROCESSING GUIDE

	Alternate Light Source #2
	1.0 Background/References
	1.1 Alternate light sources (ALS) are portable, multi-waveband, and tunable light sources that are used to enhance or visualize potential items of evidence. Latent impressions may be composed of various substances such as blood, perspiration, chemical...
	1.2 Advances in Fingerprint Technology, Henry Lee and R. E. Gaensslen, pages 90, 115-118.
	1.3 An Introduction to Lasers, Forensic Lights, and Fluorescent Fingerprint Detection Techniques, E. Roland Menzel, (1991).
	1.4 Friction Ridge Skin, James F. Cowger, (1983), pages 106-107.
	1.5 Omnichrome Evidence Detection with Forensic Laser Technology, (1989).
	1.6 Omniprint 1000A Operating Instructions, Omnichrome.
	1.7 Mini-CrimeScope Tunable Forensic Light Source Model MCS-400W Operation and Maintenance Instructions (2003).
	1.8 Rofin Polilight PL400 Forensic Light source, Polilight PL400 Instruction Manual, Version 1 11/2001.

	2.0 Scope
	2.1 The ALS is used to attempt to create contrast between an impression and the substrate.
	2.2 Fluorescence may occur due to a naturally occurring substance within the latent print residue itself (inherent luminescence), may be transferred to the friction ridge skin via contamination and re-deposited, or may be induced in latent print resid...
	2.3 Alternatively, fluorescence of the substrate may also occur.

	3.0 Equipment/Reagents
	Alternate light source
	Filtered goggles

	4.0 Procedure
	4.1 Turn on ALS.  Make sure the ALS comes to full operating power (fan and bulb reach consistent speed/brightness).
	4.2 Turn on the lamp. The lamp function will vary slightly in different models. Some models have a variable power dial that may need to be adjusted.
	4.3 Choose the band-width that corresponds to the color of goggle being utilized.
	4.4 Observe evidence with the appropriate wavelength/goggle combination:
	>540-700nm  red
	4.5 Turn off the ALS lamp and allow to cool completely before powering off ALS.

	5.0  Comments
	5.1 ADDITIONAL INFORMATION:
	5.1.1 If an ALS malfunctions, it will be taken out of service until it can be repaired.  The ALS shall be tagged indicating that it is out of service.  Maintenance, service, etc. will be recorded in the maintenance log.
	5.1.2 No calibration is required of these units.
	5.1.3 The manufacturer's operator manuals shall be read prior to initial use of the equipment.

	5.2 CONTROLS: Not applicable
	5.3 SAFETY:
	5.3.1 As with other electrical appliances, guard against electrical shock.  This can be accomplished by ensuring that all connections are proper and that no loose, damaged, or frayed wires exist.  Make sure the ALS is unplugged before attempting any m...
	5.3.2 The eyes are generally more vulnerable than the skin, and appropriate eye protection must be used to protect them. Permanent eye damage can occur from reflected, refracted, or direct illumination to the eye. Most of the light emitted by an ALS i...
	5.3.3 The nature and extent of all potential hazards are not yet known because in-depth assessments have not been made on most of the high intensity light sources used in forensic identification work.



	Krimesite Imager #3
	1.0 Background/References
	1.1 The KRIMESITE IMAGER (KSI) is an image-intensifying device that locates untreated latent prints and other evidence of forensic interest on non-porous surfaces by utilizing Reflective Ultra-Violet Imaging System technology (RUVIS).
	1.2 Ultra-violet (UV) light will reflect off of a fingerprint at a different wavelength or speed than it will off the substrate. This creates contrast that is able to be visualized because the KSI system takes UV light and converts it to visible light.
	1.3 “Detecting and Enhancing Latent Fingerprints with Short Wave UV Reflection Photography,” Wang Gui Qiang.  Proceedings of the International Symposium on Fingerprint Detection and Identification, Israel National Police, 1991 pgs. 37-49.
	1.4 “Evaluation of a Reflected Ultraviolet Imaging System for Fingerprint Detection,” Richard Saferstein, and Susan L. Graf.  Journal of Forensic Identification, 51 (4), 2001 pgs. 385-393.
	1.5 Krimesite Imager User’s Manual, Sirchie Finger Print Laboratories, Inc.
	1.6 “Krimesite Training Notes,” Instructor: Chris Harris, Sales and Training Representative, Sirchie Fingerprint Laboratories, Inc.
	1.7 “Reflected Ultraviolet Imaging System Applications,” Edward R. German.  Proceedings of the International Symposium on Fingerprint Detection and Identification, Israel National Police, 1996 pgs. 115-118.
	1.8 “UV Detection of Untreated Latent Fingerprints,” Hadrian Fraval, Alex Bennett, and Eliot Springer. Proceedings of the International   Symposium on Fingerprint Detection and Identification, Israel National Police, 1996 pgs. 51-58.

	2.0 Scope
	2.1 No treatment with powders or chemicals is necessary, however, use of the imager may greatly enhance results obtained by cyanoacrylate fuming.
	2.2 The KSI is most effective on non-porous surfaces, but can detect recently deposited prints on some porous surfaces.
	2.3 The KSI is not affected by ambient light, which means it can be used in daylight or total darkness, indoors or outdoors.
	2.2 The most appropriate method to preserve KSI-located impressions is through photography.
	2.3 The KSI system may be used in the laboratory or when providing technical field assistance.

	3.0 Equipment/Reagents
	Short wave 254 nm ultraviolet light source
	Camera
	Reflective Ultraviolet Imaging System
	Tripod
	Protective apparel (lab coat, safety glasses, etc.)

	4.0 Procedure
	4.1 Attach the KSI to a tripod or use it as a hand held device.
	4.2 Position the sliding filter system assembly to the UV position window (mirror facing away from analyst and the catalogue number facing the analyst).
	4.3 Turn the KSI unit on and verify the red light is lit.
	4.4 Turn on the ultraviolet light source. If using both 6-watt bulbs on the UV source, turn one bulb on at a time or both bulbs of the unit will only illuminate at half-power.
	4.5 For best results, direct the UV light at a 15( to 45( angle from the surface of interest. Point the KSI perpendicular to the surface.
	4.6 Set the aperture to the f/3.5 position (completely open).
	4.7 Focus the 60mm lens.
	4.8 Focus the eyepiece until the clearest largest picture is attained.
	4.9 When scanning an item or area for possible latent evidence the most effective distance for viewing is 0 –5 ft with the 12 watt UV light source and 5-10 ft with the 30 watt UV light source. The operator of the lamp and all others present should rem...
	4.10 If a latent impression is located, mark the location using the marking devices supplied or an adhesive scale. Always use a UV scale to ensure proper sizing when photographing images with the KSI.
	4.11 Use the Canon Power Shot G3 or other appropriate digital camera to capture KSI images.
	4.12 After locating a latent print, attach the KSI unit to the copy stand or a tripod.
	4.13 Focus using the short-wave UV light. Make sure that the KSI aperture is all the way open (f/3.5) and leave the KSI eyepiece in place.
	4.14 Attach the digital camera using the adapter.
	4.15 Turn the camera on, ensure it is set to auto, turn on the MACRO setting, turn off the flash, and set to highest resolution possible.
	4.16 Press the shutter button half way to activate the auto focus.
	4.17 Use the zoom function to fill the viewing field with the latent image.
	4.18 Capture the image by fully pressing the shutter button. It is preferable to use the remote to avoid shaking the camera.
	4.19 Once the examination is complete, turn all equipment off, and store appropriately.

	5.0 Comments
	5.1 ADDITIONAL INFORMATION:
	5.1.1 Refer to the digital camera manufacturer's operator manual for full camera operation.
	5.1.2 General maintenance consists of periodic laser pointer battery replacement, cleaning the surface of the KSI band pass filter with a lens cleaning solution and tissue, and cleaning the short-wave UV lamps and KSI UV lens with an alcohol moistened...
	5.1.3 UV lamps should be replaced as needed, taking care to dispose of lamps in a proper environmental manner as they contain mercury.
	5.1.4 If the KSI malfunctions, it will be taken out of service until it can be repaired.  The KSI shall be tagged indicating that it is out of service.  Maintenance, service, etc. will be recorded in the instrument maintenance log.
	5.1.5 No calibration is required of this unit.
	5.1.6 The manufacturer's operator manuals for this equipment shall be read prior to initial use of the equipment.

	5.2 CONTROLS:
	5.2.1 Testing of the KSI is performed prior to each use.
	5.2.2 This test involves the making of a quality latent print on a non-porous surface similar to the evidence being examined, if possible.
	5.2.3 The test print is viewed with the KSI as outlined in the procedure.
	5.2.4 An analyst shall not proceed with the processing of the evidence until a control test bearing positive results (visualization of a green colored print) has been carried out and documented in the laboratory case notes.
	5.2.5 The area surrounding the intentionally deposited latent print shall serve as a negative control.

	5.3 SAFETY:
	5.3.1 Serious eye and skin injury along with allergic reactions may result if personnel are inadequately protected from the lamp or other improper use of the equipment occurs.
	5.3.2 Exposure to UV-C and UV-B present great risk to the cornea. The short-wave UV-C light used with the KSI operates at 254 nm.  Short-term injury may include keratoconjunctivitis (snow blindness or welder’s flash, a condition where the corneal epit...
	5.3.3 Never operate the UV lamps without wearing protective eyewear. Failure to do so may result in severe burns, long-term injury to the eyes, or blindness.  Avoid needless exposure. UV light, although invisible, reflects in a manner similar to visib...
	5.3.4 All persons present should utilize protective measures including, UV absorbing face shields or glasses, long sleeved shirts, and gloves when the lamps are in use. These measures may not eliminate all UV radiation, but they will lessen the risk o...
	5.3.5 Some individuals are abnormally sensitive to UV radiation.  If an analyst believes himself/herself to be particularly sensitive to sunlight, do not work in an area where short-wave UV light is in use.  Certain common medications and cosmetics ma...
	5.3.6 Use extra caution when new lamps are installed as radiation levels may be markedly higher.



	Iodine Fuming #4
	1.0 Background/References
	1.1 Iodine fuming is one of the oldest latent print methods currently employed in the examination processes for the visualization of latent prints.  Iodine vapors are physically absorbed by fats and oils of a latent print deposit and turn the latent p...
	1.2 Friction Ridge Skin, James F. Cowger, (1983), pages 93-96.
	1.3 Fingerprint Techniques, Andre A. Moenssens, (1971), pages 114-120.
	1.4 Scott’s Fingerprint Mechanics, Robert D. Olsen, (1978), pages 247-256.
	1.5 Manual of Fingerprint Development Techniques, British Home Office, (1998), Chapter 4. Peavey Product Guide, (1999).

	2.0 Scope
	2.1 Use when attempting to develop prints that are thought to be recently deposited and/or composed of fatty or oily residue. Iodine reacts better to recently deposited prints because the specified residues tend to become less receptive to this proces...
	2.2 Other latent print methods such as DFO or ninhydrin tend to dissolve the fats with which iodine reacts.  Therefore, if iodine fuming is to be used, it must be used prior to other latent print development processes.
	2.3 Iodine is not suitable for metals or dark surfaces.

	3.0 Equipment/Reagents
	3.1 EQUIPMENT AND MATERIALS
	Fume hood
	Chamber or a heavy-duty sealable plastic bag

	3.2 REAGENTS
	Iodine crystals


	4.0 Procedure
	4.1 In a fume hood, break open a glass ampoule of iodine crystals to reveal the iodine crystals.
	4.2 Place the crystals in an airtight chamber (ex. sealable heavy plastic bag, commercial fuming chamber, etc.).
	4.3 Apply heat if necessary. The application of heat may be accomplished in various ways including transfer of body heat, contained hot water, or an electric heater. Iodine crystals will start to sublimate, go from a solid to a gas, resulting in purpl...
	4.4 Place the control test and the questioned surface in the chamber and proceed with fuming.
	4.5 The control test and evidence are monitored by viewing through the chamber to determine when processing is complete.
	4.5.1 Latent prints, if developed, will turn a yellow-brown color.
	4.5.2 The process needs to be carefully monitored so that over-development does not occur.

	4.6 Developed prints are evaluated to determine their suitability for comparison.
	4.7 Prints deemed to be of value are marked and photographed as soon as possible, and notes are taken.

	5.0 Comments
	5.1 ADDITIONAL INFORMATION:
	5.1.1 The resulting yellow-brown latent prints will fade and must be preserved.
	5.1.2 It is suggested that the camera be set up prior to iodine processing.
	5.1.3 Iodine prints that have faded, or are completely gone, can sometimes be redeveloped by reprocessing. Iodine reprocessing cannot be done if other methods have been used or if too long of a time span has elapsed.
	5.1.4 Shelf life of sealed iodine is indefinite.
	5.1.5 Iodine crystals originating from glass ampoules shall be disposed of in the hazardous waste containers located in the fume hoods.

	5.2 CONTROLS:
	5.2.1 Testing of iodine is performed simultaneously with the evidence processing.
	5.2.2 This test involves the making of a quality latent print (oil based) on a test surface similar to the evidence being examined.  The area surrounding the intentionally deposited latent print shall serve as a negative control.
	5.2.3 The test print is exposed to the fumes in the same manner as the questioned surface would be.  Positive results (development of a yellow-brown impression) and negative results (minimal development in negative control areas) are documented in the...

	5.3 SAFETY:
	5.3.1 Safety is a serious concern when using the iodine fuming method.  Iodine is toxic in any form.  ALWAYS AVOID INHALING IODINE FUMES.
	5.3.2 Iodine fumes may irritate the skin and damage the respiratory tract.  Headaches that can last for several days may result from exposure to iodine. Long-term effects to the thyroid gland may result from exposure.
	5.3.3 Adequate ventilation when using the method is mandatory as the fumes are corrosive to metals and may discolor other surfaces that they come in contact with.
	5.3.4 Iodine shall be purchased in glass ampoules. The ampoules shall stay sealed until use.



	Lifting Methods #5
	1.0 Background/References
	1.1 Lifting methods are effective for the preservation of latent print impressions because the adhesive on the lifting medium is stickier than the surface on which the latent print deposit resides.   It is a good idea to have a variety of lifting medi...
	1.2 Scott’s Fingerprint Mechanics, Robert D. Olsen, (1978).  Pages 369-387.
	1.3 Fingerprint Techniques, Andre, A. Moenssens, (1971).  Pages 109-112.
	1.4 Friction Ridge Skin, James F. Cowger, (1983).  Pages 85-88.
	1.5 Manual of Fingerprint Development Techniques Home Office Police Scientific Development Branch (1998).

	2.0 Scope
	2.1 Lifting methods are applicable to prints that have first been developed utilizing other methods such as powders, SPR, and occasionally prints deposited in dust.
	2.2 Lifts are an inexpensive, easy, and quick method of preserving developed latent prints for future comparison.
	2.3 Latent print lifting is one of the most common and effective methods of preserving latent prints at a crime scene.
	2.4 Lifting may not be the most effective method of preserving a particular latent print.

	3.0 Equipment/Reagents
	Powder station exhaust vent or hood
	Various sizes and types of standard lifting tapes
	Hinge lifts
	Elastic tapes
	Gel lifters
	Casting compounds

	4.0 Procedure
	4.1 PROCEDURE 1 - HINGE LIFTS, TAPES, AND GEL LIFTERS:
	4.1.1 Ensure that the surface has been prepared for lifting by removing excess powder.
	4.1.2 Lifting mediums should be removed from their backing in a smooth, continuous motion without hesitation to avoid lines in the adhesive.
	4.1.3 The lifting medium is then applied to the latent bearing surface in a smooth, continuous motion, taking care to avoid air pockets and creases.  It may be necessary to firmly rub the lifting medium onto the surface using a fair amount of pressure.
	4.1.4 Removal of the lifting medium from the latent bearing surface should also be performed in a smooth continuous motion and applied to the glossy side of the latent lift card in the same manner as noted above.
	4.1.5 Latent lift cards shall be filled out as completely as possible and shall include the following:
	Unique case identifier;
	Date and initials;
	Impression source (description or source identifier);
	Significant information about the orientation and/or position of the latent print on the object through description and/or diagram(s). One should be able to pinpoint the area and orientation of a latent print on the object.
	4.1.6 Lifts from non-adjacent areas should be placed on different cards.
	4.1.7 If latent prints appear to be simultaneous impressions or are in close proximity to one another, it is recommended that they be lifted together.
	4.1.8 Multiple lifts of the same latent may be placed on the same card. A notation indicating the order in which they were lifted should be made on the card.

	4.2 PROCEDURE 2 - CASTING COMPOUNDS:
	4.2.1 Ensure that the surface has been prepared for lifting by removing excess powder.
	4.2.2 Casting material is mixed either by hand or through the use of an extruder gun.
	4.2.3 Casting material is applied to the latent bearing surface in a manner that precludes air pockets.  It may be necessary to place the casting material to the side of the latent and then smooth it across the surface.
	4.2.4 The casting material is left in place until solidified.
	4.2.5 It then is removed from the surface and attached to a latent lift card. The appropriate documentation is noted as detailed in 4.1.5.


	5.0 Comments
	5.1 ADDITIONAL INFORMATION:
	5.1.1 Caution should be exercised in using general-purpose tapes (those not developed for lifting latents) as they may cause migration of some latent print ridge detail or may have striations or other imperfections making it hard to perform comparison...
	5.1.2 Lifting should be performed after any necessary photography. The analyst’s training and experience will determine the use and/or sequence of the lifting and photographic processes.
	5.1.3 Store lifting mediums and casting compounds in a cool dry place.
	5.1.4 Dispose of lifting mediums and casting compounds in the trash.

	5.2 CONTROLS:
	5.2.1 Not applicable

	5.3 SAFETY:
	5.3.1 There are no known health hazards associated with the use of lifting mediums or casting compounds.



	Powder Detection Methods #6
	1.0 Background/References
	1.1 Many commercially produced latent print powders are available and no powder is universally applicable to all types of non-porous surfaces. Most analysts stock a variety of different types and colors of powders as well as a variety of brushes for s...
	1.2 Scott’s Fingerprint Mechanics, Robert D. Olsen, (1978), pages 209-235.
	1.3 Fingerprint Techniques, Andre A. Moenssens, (1971), pages 106-109 and 112-114.
	1.4 Friction Ridge Skin, James F. Cowger, (1983), pages 85-88.
	1.5 Manual of Fingerprint Development Techniques Home Office Police Scientific Development Branch (1998).

	2.0 Scope
	2.1 Latent print powders are used to develop invisible ridge detail, improve contrast of visible ridge detail, and to facilitate lifting and preservation of fingerprint evidence from non-porous surfaces.
	2.2 The type of powder that is selected is dependent upon:
	2.2.1 Whether resulting latents will be photographed.  If so, a powder color that contrasts with the surface is often desirable.
	2.2.2 The nature of the surface to be processed. Traditional powders are often most effective on non-textured surfaces while magnetic powders are often most effective on plastics and textured surfaces.  The use of magnetic powders and wands should gen...

	2.3 The type of applicator selected is dependent upon:
	2.3.1 The size of area to be dusted. Larger brushes are ordinarily used for large areas and smaller brushes for concentrated work or individual latent prints. Fiberglass brushes are often used for both instances.
	2.3.2 The type of powder to be used. Magnetic wands are used in conjunction with magnetic powders while traditional powders are used with a variety of brushes.  Traditional, non-magnetic, fluorescent powders are applied with a feather brush.   The app...

	2.4 The prior use of cyanoacrylate ester often increases the adhesion of powders to latent print residue.
	2.5 Powder processing is not suitable for surfaces that are wet, tacky, or exceptionally rough and is generally the last step in the latent print processing sequence.
	2.6 Best practice dictates that disposable powders and brushes be employed in cases with known blood or other biological contaminants. Should disposable brushes/powders be employed, a notation to that effect should be made in the case notes.

	3.0 Equipment/Reagents
	Hood/exhaust vents/particulate filters
	Traditional, magnetic, and fluorescent powders
	Magnetic wand, feather brush, fiberglass brush, animal hair, etc.
	Alternate light source
	Filtered goggles

	4.0 Procedure
	4.1 PROCEDURE  1 - TRADITIONAL POWDERS:
	4.1.1 A variety of brushes or applicators may be utilized with the exception of magnetic wands.
	4.1.2 Apply a small amount of powder to the brush and remove excess powder.
	4.1.3 Powder should generally be applied to the surface in a smooth circular motion with only the tips of the brush touching the surface.  Once the direction of ridge flow can be established, powdering should proceed by following the ridge flow until ...
	4.1.4 The adherence of powder to a latent print may be enhanced by utilizing the “huffing technique.” i.e. gently breathing on the surface while dusting for latent prints, which sometimes adds moisture to the latent print residue, thus enabling the po...
	4.1.5 If too much powder has been applied, it may be possible to remove excess powder by tapping the object, blowing air over the surface, or by brushing it out.
	4.1.6 Developed prints are evaluated to determine their suitability for comparison.
	4.1.7 Prints deemed to be of value are marked and may be photographed or lifted.

	4.2 PROCEDURE 2 - MAGNETIC POWDERS:
	4.2.1 Magnetic powders generally utilize a magnetic wand in their application.
	4.2.2 The wand is dipped into the magnetic powder where the powder is picked up by the tip of the wand.  The powder actually forms a bristle-less brush that is then applied directly to the surface.  The actual wand should not come in contact with the ...
	4.2.3 The application of magnetic powders is similar to the dusting method described in 4.1.3 and 4.1.4 above.
	4.2.4 The plunger located at the end of the brush is pulled to its fully extended position to release the powder from the tip of the brush.
	4.2.5 Excess powder may be removed by passing a wand over the surface without making contact.
	4.2.6 Developed prints are evaluated to determine their suitability for comparison.
	4.2.7 Prints deemed to be of value are marked and may be photographed or lifted.

	4.3 PROCEDURE 3 - FLUORESCENT POWDERS:
	4.3.1 A variety of brushes or applicators may be utilized.
	4.3.2 Lightly dip the brush into the powder.  Remove excess powder. A very small amount of fluorescent powder goes a long way.
	4.3.3 If possible, it is best to use an ALS while applying the powder.  This will prevent over powdering and loss of ridge detail. The application of fluorescent powders is similar to the dusting methods described in 4.1.3 and 4.1.4 above.
	4.3.4 Developed prints are evaluated to determine their suitability for comparison.
	4.3.5 Prints deemed to be of value are marked and may be photographed or lifted.  When photographing latents developed with fluorescent powders, it is necessary to use an ALS and a camera filter that corresponds to the color of viewing goggle utilized...


	5.0 Comments
	5.1 ADDITIONAL INFORMATION:
	5.1.1 Occasionally, latent quality may be enhanced by repeated powdering and lifting of the same area.
	5.1.2 An ample number of appropriate brushes will help preclude cross-contamination of powders and brushes.
	5.1.3 When powder-processing evidence known to be biologically contaminated, every effort shall be made to avoid cross contamination by utilizing previously unused brushes and powder.  Brushes and powder will be discarded after use on contaminated ite...
	5.1.4 Powders stored in a cool dry place have an indefinite shelf life.
	5.1.5 Dispose of powders in the trash.

	5.2 CONTROLS:
	5.2.1 Test impressions are generally not applicable. However, when there is doubt as to the suitability of a powder for processing a particular surface a test impression should be made on a similar surface if available.  If a similar surface is not av...

	5.3 SAFETY:
	5.3.1 Safety concerns when using commercial fingerprint powders are minimal.
	5.3.2 Analysts are required to use the hoods or exhaust vents positioned at each workstation when performing powdering and lifting in the laboratory.
	5.3.3 When fingerprint powders are to be used for an extended period of time, a dust mask or half face respirator with dust filters should be worn to minimize the inhalation of the powder particles.
	5.3.4 Persons using fingerprint powders should monitor reactions (if any) to the fingerprint powders.



	Small Particle Reagent #7
	1.0 Background/References
	1.1 Two types of small particle reagents (SPR) are available for use, traditional SPR which consists of a suspension of fine molybdenum disulfide (MoS2) particles in a detergent solution and commercially available white SPR.  These solutions work like...
	1.2 Manual of Fingerprint Development Techniques, British Home Office, (1998), chapter 4.
	1.3 Advances in Fingerprint Technology, Henry C. Lee and R.E. Gaensslen, (1991), pages 82-83.
	1.4 Technical Notes #1-2757, Lightning Powder Co.

	2.0 Scope
	2.1 Small particle reagent is used to develop latent prints from a variety of surfaces including adhesives and non-porous items that are or have been wet.
	2.2 The color of SPR should be chosen to contrast with the background.
	2.3 SPR may be used by dipping or spraying.  Dipping is the preferred method as spraying is less sensitive.  It is, however, difficult to prevent damage to fingerprints located on the lower side of an article in a dish and spraying is a valid alternat...
	2.4 Surfaces that need other forensic examinations such as biology, questioned document, or trace examinations should be carefully evaluated prior to processing to determine if the SPR procedure will have an impact on subsequent examinations.

	3.0 Equipment/Reagents
	3.1 EQUIPMENT AND MATERIALS:
	Beaker
	Balance
	Magnetic stirrer/stirring bar
	Spray bottles
	Processing tray

	3.2 REAGENTS
	Commercially available white SPR
	Molybdenum Disulfide (MoS2)
	Photo-Flo
	Distilled water

	3.3 Small Particle Reagent Working Solution:
	1. Place a 1500 ml beaker on magnetic stirrer base.
	2. Add 1000 ml of distilled water to the beaker.
	3. Place a magnetic stirring bar in the beaker.
	4. Dissolve 30g of MoS2 in the water (MoS2 may be purchased in 30g bottles).
	5. Add three to four drops of Photo-Flo to the solution.


	4.0 Procedure
	4.1 PROCEDURE 1 - DIPPING METHOD:
	4.1.1 Shake or stir the SPR thoroughly and pour the solution into a tray.
	4.1.2 Add the item to be processed to the solution.  The item should be submerged.
	4.1.3 Agitate the solution in the tray for 2-3 minutes, remove the item from the SPR and gently rinse with tap water.
	4.1.4 Allow the surface to dry (if feasible).
	4.1.5 Developed prints are evaluated to determine their suitability for comparison.
	4.1.6 Prints deemed to be of value are marked and may be photographed or lifted.  Depending on the circumstances, the item may or may not be dried prior to lifting.

	4.2 PROCEDURE 2 - SPRAY METHOD:
	4.2.1 Place the SPR into a spray bottle and shake thoroughly.  The bottle should be shaken often to keep the SPR in suspension.
	4.2.2 Spray the SPR onto the item being examined. If the location of the latent print is known, spray the area above the prints and allow the SPR to flow over the prints.  Otherwise, spray the area to be examined starting at the top and working downwa...
	4.2.3 Gently rinse the processed area with tap water and allow it to dry (if feasible).
	4.2.4 Developed prints are evaluated to determine their suitability for comparison.
	4.2.5 Prints deemed to be of value are marked and may be photographed or lifted. Depending on the circumstances, the item may or may not be dried prior to lifting.


	5.0 Comments
	5.1 ADDITIONAL INFORMATION:
	5.1.1 Pre-mixed molybdenum has an indefinite shelf life.  The shelf life of the SPR working solutions is at least six months, but shall be tested prior to each use.
	5.1.2 When working in the laboratory, excess reagent shall be collected and placed in the hazardous waste container located in the fume hood.

	5.2 CONTROLS:
	5.2.2 This test involves the making of a quality latent print on a test surface similar to the one being examined.  The area surrounding the intentionally deposited latent print shall serve as a negative control.
	5.2.3 The test print is exposed to the SPR in the same manner as the questioned surface.
	5.2.4 An analyst shall not proceed with the processing of the evidence until a control test bearing positive results (development of a gray colored latent with traditional SPR or a white colored latent with white SPR) and a negative control test (mini...

	5.3 SAFETY:
	5.3.1 There does not appear to be any health hazards associated with small particle reagent, but the process should be monitored to see if there are any allergies.  Lab coats, gloves, and safety glasses should be worn.



	Sticky Side Powder #8
	1.0 Background/References
	1.1 Adhesives on the sticky sides of tape and other items, such as labels, present problems in processing.  The traditional powdering methods will not work (unless modified) because the adhesive properties cause the powder to obscure latent print depo...
	1.2 Journal of Forensic Identification, Vol. 44, No. 2, “Sticky-Side Powder:  The Japanese Solution”, Darren S. Burns, pages 133-138.
	1.3 “Sticky-Side Powder”, Technical Note, Lightning Powder Co., (April, 1994).

	2.0 Scope
	2.1 Sticky-side powder is used to process adhesives. Due to the color of the resulting latent print, sticky-side powder may be more appropriate for certain types of tapes than for others (e.g. masking tape vs. electrical tape).
	2.2 When the item to be processed contains both an adhesive side and a non-porous side, the non-porous side should be processed prior to the application of sticky-side powder.
	2.3 Sticky-side powder can be used in two ways, the powder solution can be painted on, or the surface can be immersed in an aqueous solution containing the powder solution.
	2.4 Surfaces that require other forensic examinations, such as trace or biology, should be carefully evaluated prior to processing to determine if this procedure will have an impact on subsequent examinations.
	2.5 The following procedure provides two formulations for sticky-side powder; “Sticky-Side Powder Working Solution” & “Sticky-Side Powder Equivalent Working Solution.”  Either may be used dependent upon examiner preference.

	3.0 Equipment/Reagents
	3.1 EQUIPMENT AND MATERIALS:
	Balance
	Small glass beaker
	Stir rod
	Soft brush (animal hair, paint brush, etc.)
	Glass tray

	3.2 REAGENTS:
	Sticky-Side powder
	Photo-Flo
	Non-magnetic Powder
	Liqui-Nox detergent or equivalent
	Tap or distilled water

	3.3 Sticky-Side Powder Working Solution:
	1. Mix a solution of water and Photo-Flo in a glass beaker in a 1:1 ratio.
	2. Mix approximately equal amounts of sticky-side powder into the Photo-Flo solution to make a liquid that has the consistency of paint. Mix a volume suitable for the application at hand.

	3.4 Sticky-Side Powder Equivalent Working Solution:
	1. Measure out 0.5g of non-magnetic fingerprint powder and place in a glass beaker.
	2. Add 1 ml of water.
	3. Add 1 ml of Liqui-Nox or other equivalent detergent.
	4. Thoroughly mix the liquid and fingerprint powder.


	4.0 Procedure
	4.1 The reagent is painted onto the adhesive surface with soft brush or the item may be submersed in the solution. When using the submersion method, ensure that the adhesive side is up, as some agitation may be necessary.
	4.2 Allow the reagent to remain on the surface for 10 to 20 seconds.
	4.3 Rinse with water.
	4.4 Examine the adhesive surface for latent prints. The surface may be reprocessed to improve contrast and/or make the latent print(s) darker.
	4.5 Allow the surface to dry thoroughly.
	4.6 Any suitable latent prints are marked and photographed or covered with a protective cover such as lifting tape or clear plastic.

	5.0 Comments
	5.1 ADDITIONAL INFORMATION:
	5.1.1 Pre-mixed sticky-side powder has an indefinite shelf life.  The working solution shall be mixed prior to each use.
	5.1.2 Working solution may be rinsed down the drain or disposed of in the trash.

	5.2 CONTROLS:
	5.2.1 Testing of sticky-side powder is performed each day prior to use.
	5.2.2 This test involves the making of a quality latent print on a test surface similar to the evidence being examined and following the processing procedure. The area surrounding the intentionally deposited latent print shall serve as a negative cont...
	5.2.3 An analyst cannot proceed with the processing of the evidence until a control test bearing positive results (development of a print) and a negative control (minimal background development) has been carried out and documented in the laboratory ca...

	5.3 SAFETY:
	5.3.1 When using sticky-side powder in the previously described manner, there does not appear to be a significant health hazard.  When using the powder in the dry form, precautions should be taken to prevent the powder from becoming airborne and possi...



	Taking Known Exemplars (Reference Standards) #9
	1.0 Background/References
	1.1 Known exemplars (reference standards) is a term used to describe friction ridge impressions that are purposely made.  These impressions may be made using a number of techniques, including, but not limited to, traditional ink, live scan, and powder...
	1.2 Friction Ridge Skin, Comparison and Identification of Fingerprints, James F. Cowger, (1993) Chapter 2 Taking Inked Prints, pages 9-33.
	1.3 The Science of Fingerprints, U.S. Department of Justice, F.B.I. Laboratory Division, (1984), pages 111-157.
	1.4 Scotts Fingerprint Mechanics, Robert D. Olsen, SR (1977), pages 55-92.

	2.0 Scope
	2.1 The following techniques are used when analysts are called upon to take fingerprints of living and/or deceased persons.   It is up to the analyst's discretion to determine the appropriate methods for the given circumstances.
	2.2 The section on post-mortem fingerprinting does not signify that the procedures be mandated to the extent that it precludes the use of variations of the procedures or different procedures for recording impressions.  Each case is unique as to its re...

	3.0 Equipment/Reagents
	3.1 EQUIPMENT AND MATERIALS:
	Black printers ink
	Brayer & inking plate
	Porelon pad
	Black fingerprint powder
	Fiberglass brush
	Fingerprint cards/paper
	Fingerprint stand
	Adhesive lifts/covers
	Needle and syringe
	Fingerprinting spoon
	Protective apparel (lab coat, safety glasses, face shield etc.)

	3.2 REAGENTS:
	Post-mortem injection solution (tissue builder, water, air etc.)


	4.0 Procedure
	4.1 PROCEDURE 1 - KNOWN EXEMPLARS:
	4.1.1 Ensure that the area to be printed is dry and free of debris.
	4.1.2 Inked Fingerprints
	4.1.2.1 Place the fingerprint card in the cardholder.
	4.1.2.2 Beginning with the right thumb, roll the thumb from nail-bed to nail-bed on an inking plate or Porelon pad.  Roll the thumb in the same manner on the fingerprint card in the space marked “1. R. Thumb.”  Roll the thumb with even pressure to avo...
	4.1.2.3 Continue this procedure for each finger ensuring the prints are placed in the corresponding box on the fingerprint card.
	4.1.2.4 If a mistake is made, the analyst may affix an adhesive tab over the error and roll a new print or start over.
	4.1.2.5 Ink the right and left thumbs and place a plain impression in the corresponding box at the bottom of the fingerprint card. Repeat the procedure with the right and left four fingers simultaneously placing plain impressions in the corresponding ...
	4.1.2.6 If an amputation, deformity, or injury makes it impossible to print a finger, a notation shall be made to that effect to that effect in the individual finger block.

	4.1.3 Inked Palm Prints
	4.1.3.1 Place a piece of white paper or palm print card around a cylindrical object (piece of pipe, cardboard tube etc.).
	4.1.3.2 Using a brayer, apply a thin coat of ink to the palmer friction ridges from the wrist to the tips of the fingers.
	4.1.3.3 Place the wrist of the inked palm on the paper and roll the cylinder back toward the subject while applying pressure to the palm. This method will produce quality ridge detail for the entire palmar surface, even hard to capture areas such as t...
	4.1.3.4 Individually ink and roll the thenar and hypothenar portions of the palm using the inking plate. The sides of the hand are placed on the inking plate at an approximate 45( angle and partially rolled to ink the correct portion of the palm. The ...
	4.1.3.5 Repeat the above procedure for the other hand.

	4.1.4 Complete Friction Ridge Exemplars.
	4.1.4.1 Complete friction ridge exemplars are often referred to as major case prints. They consist of recordings of all friction ridge skin on the palmar surface of the hands and on occasion, the plantar portion of the feet. A complete set of palmar m...
	4.1.4.2 These prints may be obtained through traditional inking methods or by using the black powder/adhesive lift method.

	4.1.5 Black Powder/Adhesive Lift Method
	4.1.5.1 Lightly powder the portion of friction ridge skin to be printed using a fiberglass brush and black powder.
	4.1.5.2 Choose an adhesive lift of appropriate size and remove the backing.
	4.1.5.3 Place the powder-processed skin onto the adhesive lift and ensure that it makes good contact.
	4.1.5.4 Carefully remove the adhesive from the skin and smooth an acetate cover over the lift avoiding creases and air pockets.
	4.1.5.6 All exemplars should be marked with the date, analyst's name, case number (if known) and subject's name (if known).


	4.2 PROCEDURE 2 – POST-MORTEM EXEMPLARS:
	4.2.1 Prints may be recovered from the deceased in the same manner as stated above. However, due to injury, decomposition or other circumstances, traditional methods may not yield satisfactory results.
	4.2.2 Examine the remains to determine the appropriate method.
	4.2.3 Clean the remains with a soft brush or cloth and warm water.
	4.2.4 Dry the friction ridge areas to be printed.
	4.2.5 Choose an appropriate post-mortem method. It is up to the analyst to determine the appropriate procedure for the given circumstances. The following are recommendations only:
	4.2.5.1 Printing the Recently Deceased
	4.2.5.1.1 If the body has been refrigerated, it is helpful to allow it to warm near room temperature prior to printing.  This will reduce condensation that may interfere with the printing process.
	4.2.5.1.2 If rigor mortis has set in, attempt to "break the rigor" by forcefully bending the joints back and forth.
	4.2.5.1.3 If the fingers have begun to wrinkle due to decomposition or exposure, an attempt should be made to pull the skin tight while taking the impression.
	4.2.5.1.4 If complete impressions still cannot be obtained, this condition may be corrected through the use of a commercially available post mortem injection solution.
	4.2.5.1.4.1 Fill a syringe with the post mortem injection solution.
	4.5.5.1.4.2 Insert the needle just below the skin at the distal joint of the finger and into the distal phalanx area.  Inject the solution until the pattern is rounded out.  Care should be taken to prevent the needle from puncturing the skin after the...
	4.2.5.1.5 Print the finger as outlined in one of the above methods.

	4.2.5.2 Printing Badly Decomposed or Macerated Remains
	4.2.5.2.1 In cases of advanced decomposition or extended periods of immersion, it is common for the epidermal layer of skin to separate from the dermis.
	4.2.5.2.2 Wash and dry the friction ridge skin.
	4.2.5.2.3 Attempt to photograph and/or record with ink or powder methods.
	4.2.5.2.4 If the separated friction ridge skin is too fragile to work with, it may be cleansed, flattened under a piece of glass, and photographed.
	4.2.5.2.5 Occasionally, a large portion of the epidermis separates in the form of an "epidermal glove." If this occurs, the skin may be placed on the analyst's gloved hand and the impressions recorded in a traditional fashion.  It may be necessary to ...
	4.2.5.2.6 If the epidermal layer is no longer available, it may still be possible to obtain usable prints by photographing the dermis and/or using the black powder lift method.

	4.2.5.3 Printing Mummified Remains
	4.2.5.3.1 As the drying process occurs, friction ridge areas may become shrunken, hard, dry, and deeply creased, making fingerprinting via traditional means impossible.
	4.2.5.3.2 Depending on the circumstances, an analyst may attempt traditional ink and/or powder lift methods, photography, casting, or re-hydration techniques.
	4.2.5.3.2.1 See literature for re-hydration solutions.
	4.2.5.3.2.2 If re-hydration is successful the tissue may be printed as outlined in one of the above methods.

	4.2.5.4 Printing Burned Remains
	4.2.5.4.1 Remove hardened and partially loosened skin by gently twisting.
	4.2.5.4.2 Examine the underside of the skin for friction ridges.
	4.2.5.4.3 Gently clean the skin using a soft brush and warm water.
	4.2.5.4.4 Allow the skin to dry.
	4.2.5.4.5 Photograph and/or attempt to ink, powder and lift, or cast.


	4.2.6 Examine impressions as soon as they are obtained to ensure that adequate clear impressions have been obtained.


	5.0 Comments
	5.1 CONTROLS:
	Not applicable

	5.2 SAFETY:
	5.2.1 All human tissue shall be treated as if infectious.
	5.2.2 Gloves, eye protection, lab coat, and/or a protective disposable apron shall be worn at all times when working with any body parts.
	5.2.3 Utensils shall be disposed of or cleaned and disinfected after use. Surfaces will be disinfected with a 10% bleach solution or commercially available equivalent.



	Amido Black #10
	1.0 Background/References
	1.1 Amido Black is also known as Amido Black 10B, Amido Black 12B, Napthol Blue Black, or Napthalene Black.  Amido Black is a dye that stains the protein portion of blood a blue-black color.
	1.2 Manual of Fingerprint Development Techniques, British Home Office, (1998).
	1.3 Journal of Forensic Identification, Vol. 45, No. 5 Sept/Oct 1995, “Superglue of Latent Shoe Prints in Blood Prior to Processing”, pages 498-50.
	1.4 Proceedings of the International Forensic Symposium on Latent Prints, “Enhance Latent Prints in Blood With New Staining Techniques”, Paul Norkus and Kevin Noppinger, page 147.

	2.0 Scope
	2.1 Blood contaminated prints may be processed with Amido Black to detect faint deposits of friction ridge skin impressions. It is generally used on dried blood stains on non-porous surfaces, but has been successful in developing prints on some semi-p...
	2.2 Amido Black will not detect the normal constituents of latent prints and therefore must be used in the proper sequence with other latent processing methods.
	2.3 The Amido Black process utilizes a working solution, a rinse solution, and a wash solution (distilled water).  Blood must be fixed prior to the application of Amido Black to prevent the liquid solutions used in the process from washing away some o...
	2.4 Bloodstains must be carefully examined and evaluated to preclude destruction of potentially valuable evidence.  Any samples to be used for the biological examination of blood deposits or trace analysis should be collected prior to enhancement. It ...

	3.0 Equipment/Reagents
	3.1 EQUIPMENT AND MATERIALS:
	Balance
	Magnetic stirrer/stirring bar
	Pipettes
	Beakers
	Graduated cylinder
	Appropriately sized storage bottles
	Squirt bottles

	3.2 REAGENTS:
	Amido Black
	Glacial acetic acid
	Methanol
	Distilled water

	3.3 Amido Black Working Solution:
	1. Weigh out 3-5 grams of Amido Black and place in a clean, dry beaker.
	2. Measure out 100 ml of acetic acid and add to the Amido Black.
	3. Measure out 900 ml of methanol and add to the beaker containing the Amido Black and acetic acid.
	4. Stir the solution with a magnetic stirrer for thirty minutes and transfer the solution to a clean storage bottle.

	3.4 Amido Black Rinse Solution (de-stain):
	1. Measure out 100 ml of acetic acid and pour into a clean, dry glass beaker.
	2. Measure the 900 ml of methanol and add it to the beaker.
	3. Stir the solution for two to three minutes and transfer the solution to a clean, dry storage bottle.


	4.0 Procedure
	4.1 Determine if samples for biology should be taken prior to processing.
	4.2 Conduct control tests using prepared blood slides stored in the laboratory refrigerator.
	4.3 Fix impressions using heat, methanol, or cyanoacrylate. Blood can be fixed to an object by heating in a 100( centigrade oven for thirty minutes (restricted to non-heat sensitive objects). Methanol may be sprayed or pipetted over the item. The firs...
	4.4 Immerse the item in the Amido Black working solution for two to three minutes.  Alternatively, the item may be sprayed or irrigated with the Amido Black working solution.
	4.5 Immerse or irrigate the item with the de-stain rinse solution to remove the excess dye.
	4.6 Resulting latent prints are a dark blue-black. The above process may be repeated to improve contrast.
	4.7 Immerse or irrigate the surface with distilled water wash (optional).
	4.8 Allow the item to dry thoroughly.
	4.9 Developed prints are evaluated to determine their suitability for comparison.
	4.10 Prints deemed to be of value are marked and photographed.

	5.0 Comments
	5.1ADDITIONAL INFORMATION:
	5.1.1 Shelf life of the pre-mixed Amido Black, working solution, and de-stain is indefinite.
	5.1.2 Excess reagent shall be collected, when possible, and placed in the hazardous waste container located in the fume hood.

	5.2 CONTROLS:
	5.2.1 Testing of Amido Black is performed each day prior to use.
	5.2.2 Control tests are performed by the application of the reagent to a slide prepared with known blood.  For safety reasons, analysts will not prepare friction ridge impressions made with blood. A smear will be applied to the slide instead. The area...
	5.2.3 An analyst shall not proceed with the processing of the evidence until a control test bearing positive results (known blood staining a blue-black color) and a negative control (minimal background staining) has been carried out and documented in ...

	5.3 SAFETY:
	5.1.3 Gloves, lab coats, goggles, and respirators, (if there is a chance of the reagents becoming airborne) are worn when mixing or using Amido Black.
	5.3.2 Glacial acetic acid is corrosive and extremely irritating to the eyes and respiratory system. Avoid breathing the vapors and use in a fume hood, with a respirator, or with adequate ventilation.  Glacial Acetic Acid will cause burns if it comes i...
	5.3.3 Methanol is flammable. It needs to be handled carefully with gloves during the mixing and use of Amido Black.  Methanol is toxic in quantities as small as 30 ml and should not be allowed to come in contact with the skin, eyes, or mouth.   It is ...
	5.3.4 In addition, analysts must be aware of the biological hazards associated with blood and other body fluids and take extra precautions to protect themselves.



	Cyanoacrylate Ester #11
	1.0 Background/References
	1.1 Cyanoacrylate ester (CAE), also referred to as "superglue," is sold as a number of brands and in a number of viscosities. Items that are to be processed with CAE need to be exposed to an atmosphere rich in CAE fumes.  This may be accomplished thro...
	1.2 “Methods of Latent Print Development”,  Henry C. Lee and R. E. Gaensslen, 1987 Proceedings of the International Symposium on Latent Prints, pages 15-23.
	1.3 Advances in Fingerprint Technology, Henry C. Lee and R. E. Gaensslen, (1991).
	1.4 Journal of Forensic Identification,  Vol.46, No. 4 July/August, 1996; Vol. 46, No. 1 January/February, 1996.
	1.5 Coleman Vacu-Print Instructions and Notes, Lightning Powder, (1995).
	1.6 Manual of Fingerprint Development Techniques, British Home Office, Chapter 4, (1998).
	1.7 Air Science, Operating Manual: SAFEFUME Cyanoacrylate Fuming Chamber, Rev 2 July-11-2008.

	2.0 Scope
	2.1 Fuming with cyanoacrylate ester (CAE) is a process that is used to visualize latent print deposits on non-porous and some semi-porous objects.  CAE processing also prepares the surface for the acceptance of powders and dye-stains that may enable f...
	2.2 When CAE vapors contact moisture and other components of friction ridge residue, the cyanoacrylate ester polymerizes, fixing the latents to the surface. This makes them more stable and less easily damaged.
	2.3 The process is temperature, humidity, and pressure sensitive.
	2.4 Objects that need additional forensic examinations such as trace or questioned document examinations should be carefully evaluated prior to processing to determine if this procedure will have an impact on subsequent examinations.

	3.0 Equipment/Reagents
	3.1 EQUIPMENT AND MATERIALS:
	Fuming chamber (computerized)
	Relatively airtight container such as a tank or sealed plastic bag
	Vacuum chamber
	CAE fuming wand
	Cups/warm water (optional)
	Low temperature heating element (optional)
	Disposable aluminum dishes

	3.2 REAGENTS:
	Cyanoacrylate gel or liquid
	One shot fuming kit or equivalent
	CAE cartridges


	4.0 Procedure
	4.1 PROCEDURE 1 - TRADITIONAL FUMING CHAMBER:
	4.1.1 Select the appropriately sized fuming chamber.
	4.1.2 Place the surface to be processed in the chamber (suspend if possible).
	4.1.3 Add control test.
	4.1.4 Add humidity to the chamber via cups of hot water (larger chambers will require more cups, smaller chambers fewer).
	4.1.5 Allow the chamber to warm (if necessary) and humidity to build (80 degrees Fahrenheit and 80% humidity is optimal but satisfactory results may be obtained at varying temperatures and humidity levels).
	4.1.6 Add the CAE source.
	4.1.6.1 Hot Plate Method - plug in the hot plate and place in the chamber.  Add an approximately 2-3 cm in diameter pool of liquid CAE to a disposable aluminum dish and place on the hot plate.
	4.1.6.2 Gel Packet Method - open and add one or more foil CAE gel packets (dependent on size of chamber, fuming rate, and analyst's preference) to the chamber.  Once the gel is exposed to the air, the CAE will begin to vaporize at a controlled rate.
	4.1.6.3 "ONE-SHOT" fuming kits - place the "activator solution" in the jar provided.  Add the "activator canister" to the solution.  Empty the CAE on to the top of the "activator canister."  This method is generally reserved for crime scene response.

	4.1.7 Secure the door to the chamber.
	4.1.8 Fuming times will vary by the size of the chamber, the properties of the cyanoacrylate being used, the amount of heat and humidity, and the properties of the evidence being fumed. Control test should be carefully monitored by the analyst to prev...
	4.1.9 When development is complete, evacuate the CAE fumes and remove the CAE source from the chamber.
	4.1.10 Remove the item from the chamber and examine for comparable ridge detail.
	4.1.11 Prints may be marked and photographed at this point, but are more commonly further enhanced with powders or dyes prior to preservation.

	4.2 PROCEDURE 2 –CAE FUMING WAND METHOD
	4.2.1 In a fume hood or other well ventilated area, place a CAE cartridge over the end of the fuming wand.  Select cartridge size dependent upon amount and size of evidence.
	4.2.2 Set control level to high and ignite the fuming wand.  Fumes should be visible once the wand is hot, approximately 1-2 minutes.
	4.2.3 Lower the heat level if desired.
	4.2.4 Conduct a control test.
	4.2.5 Fume the item by holding the fuming wand approximately 4-8 inches away.  Fumes from the wand will rise so it is best to direct the fumes below the item if possible or deflect the fumes toward the item. Do not hold the wand too close to the item ...
	4.2.6 Turn the fuming wand off and allow the unit to cool completely prior to removing cartridges or repackaging.
	4.2.7 Examine item for comparable ridge detail.
	4.2.8 Prints may be marked and photographed at this point, but are more commonly further enhanced with powders or dyes prior to preservation.

	4.3 PROCEDURE 3 - VACUUM CHAMBER METHOD
	4.3.1 Place items of evidence and controls into the vacuum chamber.  It is not necessary to unfold garbage bags or leave large amounts of space between the items. Do not place pressurize items such as sealed cans, bottles etc. in the chamber as they m...
	4.3.2 Add the CAE source. Foil CAE gel packs are recommended (number is dependent on chamber size and space), but a small dish with liquid CAE may also be used.
	4.3.3 Place the lid on the vacuum chamber and close the release valve.
	4.3.4 Turn on the vacuum pump.
	4.3.5 Open the Gas Ballast Valve about one half turn.
	4.3.6 Open the Isolation Valve (silver lever) to up position. If necessary, press on the lid until the chamber begins to evacuate.
	4.3.7 Close the Gas Ballast Valve.
	4.3.8 Evacuate the chamber to approximately 25 inches of mercury as shown on the chamber gauge.
	4.3.9 Close the Isolation Valve.
	4.3.10 Open the Gas Ballast Valve, wait 2-3 seconds and turn off the pump.
	4.3.11 Close the Gas Ballast Valve.
	4.3.12 Leave the items under vacuum for at least 20 minutes.  There is no danger of over fuming.
	4.3.13 Evacuate the chamber by slowly opening the release valve.
	4.3.14 Remove glue and evidence.  Examine item for comparable ridge detail.
	4.3.15 Prints may be marked and photographed at this point, but are more commonly further enhanced with powders or dyes prior to preservation.

	4.4 PROCEDURE 4 – CYANOACRYLATE FUMING CHAMBER:
	4.4.1 Select the appropriately sized fuming chamber.
	4.4.2 Place the surface to be processed in the chamber (suspend if possible).
	4.4.3 Add control test.
	4.4.4 Ensure water level in the humidifier is appropriate.
	4.4.5 Add an approximately 2-3 cm in diameter pool of liquid CAE to a disposable aluminum dish and place on the hot plate.
	4.4.6 Turn on power.
	4.4 7 The menu screens are designed to prompt the use of action to be taken to complete a full cycle. Screen is touch operated. Do not tap on screen with any object that could damage it.
	4.4.8 Upon start-up the unit will load software and self-calibrate.
	4.4.9 Once running, the unit will prompt the user for each activity.
	4.5.10 Set the desired humidity level and fuming time. The unit default is 80% relative humidity (RH) for 15 minutes.


	5.0  Comments
	5.1 ADDITIONAL INFORMATION:
	5.1.1 In the event of over-fuming, it may be possible to use an adhesive lifting technique (tape, gel lifter etc.) to lift away heavy upper deposits, revealing underlying ridge detail.
	5.1.2 The “foil packets"  may be stored at room temperature and have a shelf life of six months to a year. The shelf life of the “foil packets" can be greatly extended by refrigeration. CAE should be in a gel form, ensure CAE has not dried out/crystal...
	5.1.3 CAE may be disposed of in the trash.
	5.1.4 Analysts shall read the manufacturer’s operating instructions for the CAE fuming wand and vacuum chambers prior to initial use of this equipment.

	5.2 CONTROLS:
	5.2.1 Testing of CAE and processing are performed at the same time.
	5.2.2 A quality test print is applied to a non-porous surface and put into the tank in an easily-monitored position with the questioned surface. Placing one’s own fingerprints on a black latent lift card works well for this purpose.  The area surround...
	5.2.3 When the development of the positive control test is complete, the questioned surface is also finished.  Positive results (indicated by development of a white print) and negative results (a lack of background development) shall be documented in ...

	5.3 SAFETY:
	5.3.1 CAE fuming should only be conducted in a filtered chamber or well-ventilated area. Precautions should be taken to avoid inhaling or allowing the vapors to contact the eyes, as the vapors can be irritating to the eyes, nose, and throat. Persons w...
	5.3.2 Precautions include using relatively sealed CAE chambers and evacuating the fumes from the chambers prior to removal of the questioned and test surfaces.
	5.3.3 Gloves should be worn to prevent the cyanoacrylate from contacting the skin.  If liquid glue is allowed to contact the skin, adhesion may result.  If the skin sticks together, immerse affected areas in warm water.  This will loosen the skin so t...



	1, 8 DIAZAFLUOREN-9-ONE (DFO) #12
	1.0 Background/References
	1.1 1, 8 Diazafluoren-9-one is an analogue of the ninhydrin molecule. DFO develops latent prints containing amino acids.  Resulting prints must be excited with an alternate light source in order to be visualized.
	1.2 Manual of Fingerprint Development Techniques, British Home Office, Chapter 4, (1998).
	1.3 Technical Notes #1-0038, Lightning Powder Co., 1, 8-Diazafluoren-9-One (DFO).

	2.0 Scope
	2.1 DFO is used to develop prints on porous surfaces such as paper and cardboard.
	2.2 DFO will detect latent prints on porous surfaces that ninhydrin will not and the reverse is also true. It does not replace ninhydrin but is used in addition to it.
	2.3 DFO should be used after iodine and prior to ninhydrin or physical developer.
	2.4 Surfaces that need other forensic examinations such as trace or questioned document examinations should be carefully evaluated prior to processing to determine if this procedure will have an impact on subsequent examinations.

	3.0 Equipment/Reagents
	3.1 EQUIPMENT AND MATERIALS:
	Fume hood
	Balance
	Magnetic stirrer/stirring bar
	Alternate light source/filtered goggles
	Lab oven
	Beaker
	Graduated cylinder
	Pipettes or trays

	3.2 REAGENTS:
	DFO
	Methanol
	Ethyl Acetate
	Acetic Acid
	Petroleum Ether

	3.3 DFO Stock Solution:
	1. In a fume hood, dissolve 0.5 gram of DFO powder in 100 ml of methanol.    This may be facilitated by use of a magnetic stirrer.
	2. Add 100 ml of ethyl acetate and mix thoroughly.
	3. Add 20 ml of acetic acid.
	4. Store stock solution in a dark brown glass or polypropylene bottle.

	3.4 DFO Working Solution:
	1. Add 220 ml of stock solution to 780 ml of petroleum ether.
	2. Mix thoroughly.
	If less working solution is desired, halve or quarter the stock solution and petroleum ether accordingly.


	4.0 Procedure
	4.1 Conduct control tests.
	4.2 Pour a sufficient amount of the working solution into a glass tray.
	4.3 Dip or irrigate the evidence with the solution for ten seconds (DFO may also be painted on). Although it is possible to spray this solution, it is not recommended due to the health hazards involved and its inability to soak the specimen adequately.
	4.4 Allow to dry for approximately three minutes.
	4.5 Repeat 4.3 and 4.4.
	4.6 Apply dry heat.
	4.6.1 When using the fingerprint development chamber, the specimen should be heated for ten minutes at 100 C with a dry heat.
	4.6.2 A hair dryer or dry iron will work as an alternative to an oven.  Place a thick towel or other protective material on the counter, followed by the evidence, and then a few paper towels.  Apply dry heat to the surface for several minutes.  A dry ...

	4.7 DFO-developed latent prints may or may not be visible to the naked eye and should be viewed under an alternate light source. DFO fluoresces when illuminated with monochromatic light in the 450 nm to 570 nm range.
	4.8 Developed prints are evaluated to determine their suitability for comparison.
	4.9 Prints deemed to be of value are marked and photographed using the ALS and a filter on the camera (orange or red).
	4.10 Faint latent prints may be made to fluoresce brighter with a second or third application of DFO.  The second and third applications of DFO (if necessary) are performed in the same manner as the first.

	5.0 Comments
	5.1 ADDITIONAL INFORMATION:
	5.1.1 Shelf life of pre-mixed DFO is indefinite.  The shelf life of the DFO stock solution and working solution is six months.
	5.1.2 Excess reagent shall be collected and placed in the hazardous waste container located in the fume hood.

	5.2 CONTROLS:
	5.2.1 Testing of DFO is performed each day prior to use.
	5.2.2 This test involves the making of a quality latent print on a test surface similar to the evidence being examined and following the processing procedure. The area surrounding the intentionally deposited latent print shall serve as a negative cont...
	5.2.3 The test is illuminated with an alternate light source as outlined in 4.7.
	5.2.4 An analyst shall not proceed with the processing of the evidence until control tests bearing positive results (fluorescence) and negative results (a lack of background development)  have been carried out and documented in the laboratory case not...

	5.3 SAFETY:
	5.3.1 DFO has not been fully investigated for potential health hazards but is thought to be similar to ninhydrin, which may act as an irritant.  Gloves, lab coats, and safety glasses should be worn when mixing and using DFO.  The application of the DF...
	5.3.2 Glacial acetic acid is corrosive and extremely irritating to the eyes and respiratory system. Avoid breathing the vapors and use in a fume hood or with adequate ventilation.  Glacial acetic acid will cause burns if it comes in contact with skin.
	5.3.3 Methanol needs to be handled carefully with gloves during mixing and use.  Methanol is toxic in quantities as small as 30 ml and should not be allowed to come in contact with the skin, eyes, or mouth.   It is possible for methanol to be absorbed...



	Gentian Violet #13
	1.0 Background/References
	1.1 Gentian Violet or Crystal Violet, is a biological stain used to dye epithelial cells and fatty components of latent print residues an intense purple color.  Due to the toxic nature of this reagent, it should only be used in small quantities with t...
	1.2 Chemical Formulas and Processing Guide for Developing Latent Prints, FBI, (1994).
	1.3 Lightning Powder Technical Notes, “Crystal Violet,” (2000).
	1.4 Processing Guide for Developing Latent Prints, “Gentian Violet,” USDJ/FBI, (2000).

	2.0 Scope
	2.1 Gentian Violet is a dye stain used in the laboratory to visualize latent print deposits on many types of adhesive surfaces.
	2.2 Gentian Violet may also be used on small non-porous surfaces contaminated with grease and oils.  It is not suitable for water-soluble adhesives or porous surfaces.
	2.3 Surfaces that need other forensic examinations such as biology or trace should be carefully evaluated prior to processing to determine if this procedure will have an impact on subsequent examinations.

	3.0 Equipment/Reagents
	3.1 EQUIPMENT AND MATERIALS:
	Balance
	Magnetic stirrer/stirring bar
	Graduated cylinder
	Glass beaker
	Glass tray
	Storage bottles

	3.2 REAGENTS:
	Gentian Violet or Crystal Violet
	Distilled water

	3.3 Gentian Violet Working Solution:
	1. Weigh out 1 gram Gentian Violet.
	2. Measure 1000 ml of distilled water and pour into glass beaker.
	3. Slowly add the Gentian Violet.
	4. Stir for approximately twenty-five minutes or until completely dissolved.


	4.0 Procedure
	4.1 Pour a sufficient quantity of working solution into a glass tray.
	4.2 Conduct control tests.
	4.3 Immerse the adhesive substrate into the working solution for 1-2 minutes.
	4.4 Rinse with cool tap water.  Developed latents will appear purple in color.
	4.5 The above process may be repeated until optimal development of latents is achieved.
	4.6 Developed prints are evaluated to determine their suitability for comparison.
	4.7 Prints deemed to be of value are marked and may be photographed or lifted.

	5.0 Comments
	5.1 ADDITIONAL INFORMATION:
	5.1.1 Shelf life of pre-mixed Gentian Violet and working solution are indefinite.
	5.1.2 Excess reagent shall be collected and placed in the hazardous waste container located in the fume hood.

	5.2 CONTROLS:
	5.2.1 Testing of Gentian Violet is performed each day prior to use.
	5.2.2 This test involves the making of a quality latent print on a test surface similar to the evidence being examined and following the processing procedure. The area surrounding the intentionally deposited latent print shall serve as a negative cont...
	5.2.3 An analyst cannot proceed with the processing of the evidence until control tests bearing positive results (development of a purple print) and negative results (a lack of background development) have been carried out and documented in the labora...

	5.3 SAFETY:
	5.3.1 Gentian Violet/Crystal Violet is a suspected human carcinogen.  It is known to affect the kidney, ureter, bladder, and thyroid of animals.  It can be harmful if inhaled, and is irritating to the eyes and skin.
	5.3.2 Gentian Violet should not be used in large amounts.
	5.3.3 A dust mask or respirator with dust filter should be used when working with the dry form. Gentian Violet should be prepared and used in a fume hood or well-ventilated area. The analyst should wear a lab coat, heavy-duty (non-disposable) gloves, ...



	1, 2 Indanedione #14
	1.0 Background/References
	1.1 1, 2 Indanedione is an amino acid reagent that is used to develop and visualize latent prints on porous surfaces.  It produces pale pink colored prints upon exposure to ambient light. 1, 2 Indanedione prints fluoresce strongly when examined using ...

	2.0 Scope
	2.1 1, 2 Indanedione is used to develop prints on porous surfaces such as paper and cardboard.  1, 2 Indanedione should be used after Iodine, DFO, and ninhydrin processing and prior to processing with Physical Developer.
	2.2 If used in conjunction with Ninhydrin, it should be used after processing with Iodine and Ninhydrin and prior to processing with Physical Developer.
	2.3 Surfaces that need other forensic examinations such as handwriting analysis, body fluid examinations, or trace examinations should be carefully evaluated prior to processing to determine if this procedure will have an impact on subsequent examinat...

	3.0 Equipment/Reagents
	3.1 EQUIPMENT AND MATERIALS:
	Graduated cylinders
	Balance
	Magnetic stir bar
	Spatula
	Beaker
	Alternate Light Source (ALS)
	Laboratory oven and/or clothing iron
	Pipettes or trays

	3.2 REAGENTS:
	1, 2 Indanedione
	Zinc Chloride
	Methylene Chloride (Dichloromethane)
	Ethyl Acetate
	Glacial Acetic Acid
	Absolute Ethanol
	Petroleum Ether

	3.3  1, 2 Indanedione Stock Solution 1:
	1, 2 Indanedione   1 gram
	Methylene Chloride  30 mL
	Ethyl Acetate   60 mL
	Glacial Acetic Acid  10 mL
	Petroleum Ether   900 mL
	Dissolve 1 gram of 1, 2 Indanedione into 30 mL of Methylene Chloride. Next add 60 mL of Ethyl Acetate and stir. Next, add 10 mL of Glacial Acetic Acid followed by 900 mL of Petroleum Ether and stir.

	3.4  1, 2 Indanedione Stock Solution 2:
	Zinc Chloride   0.4 grams
	Absolute Ethanol  10 mL
	Ethyl Acetate   1 mL
	Petroleum Ether   190 mL
	Dissolve 0.4 grams of Zinc Chloride into 10 mL of Absolute Ethanol. Next add 1 mL of Ethyl Acetate followed by 190 mL of Petroleum Ether and stir.

	3.5  1, 2 Indanedione and Zinc Chloride Working Solution:
	100 mL of Stock Solution I
	8 mL of Stock Solution 2
	Add 8 mL of Stock Solution 2 to 100 mL of Stock Solution 1 and stir. Stock solutions should be stored in dark brown glass bottles in a darkened area. Shelf life of the working solution is approximately 3 months.


	4.0 Procedure
	4.1 Dip the evidence into or irrigate it with the solution for five seconds (the solution may also be painted on). Although it is possible to spray this solution, it is not recommended due to the health hazards involved and its inability to soak the s...
	4.2 Allow the item to dry for approximately three minutes and then apply dry heat. When using a fingerprint development chamber, the specimen should be heated for fifteen minutes at 100  C with a dry heat. A hair dryer or dry iron will work as an alte...
	4.3 If the latent prints are not very bright, continue to heat. Added heating time may improve resulting print development. 1, 2 lndanedione developed latent prints may or may not be visible to the naked eye and should be viewed under an alternate lig...
	4.4 Prints deemed to be of value should be marked and photographed. Prints developed with 1, 2 lndanedione tend to fade over time if exposed to bright light. Therefore, the prints should be photographed as soon as possible after development.

	5.0 Comments
	5.1 ADDITIONAL INFORMATION
	5.1.1 Excess reagent shall be collected and placed in the hazardous waste container located in the fume hood.

	5.2 CONTROLS:
	5.2.1 Testing of the 1, 2 Indanedione working solution is performed each day prior to use.
	5.2.2 This test involves the making of a quality latent print on a test surface similar to the evidence being examined and following the processing procedure. The area surrounding the intentionally deposited latent print shall serve as a negative cont...
	5.2.3 An analyst cannot proceed with the processing of the evidence until control tests bearing positive results (fluorescence) and negative results (a lack of background development) have been carried out and documented in the laboratory case notes.
	5.2.4 The test is illuminated with an alternate light source as outlined in 4.3.

	5.2 SAFETY:
	5.2.1 Eye protection, a lab coat, and gloves should be worn. All mixing and application of chemicals should be done inside a ventilated laboratory fume hood.
	5.2.2 1, 2 Indanedione may be harmful by; inhalation, ingestion, and skin absorption. May cause skin and eye irritation.
	5.2.3 Zinc Chloride is hazardous, avoid contact with skin and eyes; known irritant, permeator and corrosive, classified as a possible human mutagen.
	5.2.4 Dichloromethane (Methylene Chloride) is hazardous, avoid contact with skin and eyes, known; irritant, permeator and corrosive. Inflammation of the eye is characterized by redness, watering, and itching. Classified as a possible human carcinogen.
	5.2.5 Ethyl Acetate is hazardous by ingestion or inhalation and slightly hazardous in case of contact with skin or eyes.  The substance is toxic to mucous membranes and the upper respiratory tract, blood, kidneys, liver, or the central nervous system ...
	5.2.6 Glacial Acetic Acid is corrosive and extremely irritating to the eyes and respiratory system. Avoid breathing the vapors and use in a fume hood or with adequate ventilation.  Glacial acetic acid will cause burns if it comes in contact with skin.
	5.2.7 Absolute Ethanol causes severe eye irritation. Flammable liquid and vapor. Causes respiratory tract irritation. This substance has caused adverse reproductive and fetal effects in humans. May cause central nervous system depression. May cause li...
	5.2.8 Petroleum Ether is hazardous in case of eye contact (irritant), ingestion, or inhalation. Slightly hazardous in case of skin contact (irritant, permeator). Flammable.



	1, 2 Indanedione Thermal Paper (TP) #15
	1.0 Background/References
	1.1 1, 2 Indanedione TP is an amino acid reagent that is used to develop and visualize latent prints on thermal paper.  Prints fluoresce strongly when examined using an alternate light source (ALS) with wavelengths between 450nm and 570nm with corresp...
	1.2 Thermal paper presents a unique challenge when processing for latent prints.  It darkens or turns black when heat is applied due to its thermosensitive properties and when polar carriers are used as in conventional methods.  1, 2 Indanedione TP ov...
	1.3 Ponschke, Michelle and Hornickle, Mandi, “A Limited Validation and Comparison of 1, 2 Indanedione and ThermaNin for Latent Print Development on Thermal Paper”, Journal of Forensic Identification, Vol. 66, No. 3, pp. 245-256, 2016.
	1.4 Stimac, John T, “Thermal Paper: Latent Friction Ridge Development via 1, 2 Indandedione”, Journal of Forensic Identification, Vol.53, No. 3, pp. 265-271, 2003.

	2.0 Scope
	2.1 1, 2 Indanedione TP is used to develop prints on thermal papers such as receipts and prescription bottle labels.
	2.2 Surfaces that need other forensic examinations such as handwriting analysis, body fluid examinations, or trace examinations should be carefully evaluated prior to processing to determine if this procedure will have an impact on subsequent examinat...

	3.0 Equipment/Reagents
	3.1 EQUIPMENT AND MATERIALS:
	Graduated cylinders
	Balance
	Magnetic stirrer/stirring bar
	Spatula
	Beaker
	Alternate Light Source (ALS) with red and orange filters
	Laboratory oven and/or clothing iron
	Pipettes or trays

	3.2 REAGENTS:
	1,2 Indanedione
	Ethyl Acetate
	HFE 7100

	3.3  1, 2 Indanedione Working Solution:
	1, 2 Indanedione   0.2 gram
	Ethyl Acetate   7 mL
	HFE-7100  93mL
	Dissolve 0.2 gram of 1, 2 Indanedione into 7 mL of Ethyl Acetate.  Add 93 mL of HFE-7100.


	4.0 Procedure
	4.1 Irrigate the thermal paper with an even coat of the reagent.
	4.2 Do not apply heat.  Allow the item to air-dry for approximately 24 hours.
	4.3 1, 2 lndanedione developed latent prints may or may not be visible to the naked eye and should be viewed under an alternate light source. 1, 2 Indanedione fluoresces when illuminated with monochromatic light in the 450 nm to 570 nm range using an ...
	4.4 Prints deemed to be of value should be marked and photographed. Prints developed with 1, 2 Indanedione tend to fade over time if exposed to bright light. Therefore, the prints should be kept in a darkened environment and photographed as soon as po...

	5.0 Comments
	5.1 ADDITIONAL INFORMATION:
	5.1.1 Shelf life of the working solution is approximately seven days.
	5.1.2 Excess reagent shall be collected and placed in the hazardous waste container located in the fume hood.

	5.2 CONTROLS:
	5.2.1 Testing of the 1, 2 Indanedione working solution is performed each day prior to use.
	5.2.2 This test involves the making of a quality latent print on a test surface similar to the evidence being examined and following the processing procedure. The area surrounding the intentionally deposited latent print shall serve as a negative cont...
	5.2.3 An analyst cannot proceed with the processing of the evidence until control tests bearing positive results (fluorescence) and negative results (a lack of background development) have been carried out and documented in the laboratory case notes. ...
	5.2.4 The test is illuminated with an alternate light source as outlined in 4.3.

	5.2 SAFETY:
	5.2.1 Eye protection, a lab coat, and gloves should be worn. All mixing and application of chemicals should be done inside a ventilated laboratory fume hood.
	5.2.2 1, 2 Indanedione may be harmful by; inhalation, ingestion, and skin absorption. May cause skin and eye irritation.
	5.2.3 Ethyl Acetate is hazardous by ingestion or inhalation and slightly hazardous in case of contact with skin or eyes.  The substance is toxic to mucous membranes and the upper respiratory tract.  Repeated or prolonged exposure to the substance can ...
	5.2.4 HFE-7100 is not classified as a hazardous chemical under NOHSC Approved Criteria for Classifying Hazardous Substances (NOHSC, 2004).



	Leucocrystal Violet #16
	1.0 Background/References
	1.1 Leucocrystal Violet is a biological stain used to dye blood’s hemoglobin components of impression residues an intense purple color.  Due to the toxic nature of this reagent, it should only be used in small quantities with the appropriate safety pr...
	1.2 Bodziak, William J., "Use of Leucocrystal Violet to Enhance Shoe Prints in Blood", Forensic Science International, Vol. 82, No. 1, September 1996.
	1.3 Chemical Formulas and Processing Guide for Developing Latent Prints, US Department of Justice, 1994, pp 47-48.
	1.4 Fisher, John F., "An Aqueous Leucocrystal Violet Enhancing Reagent for Blood Impressions", Symposium on the Forensic Aspects of Footwear and Tire Impression Evidence, FBI Academy, 1994.

	2.0 Scope
	2.1 Leucocrystal Violet is a dye stain used to visualize impression deposits in blood on many types of non-porous and porous surfaces such as some papers, metal and plastic as well as adhesive surfaces.
	2.2 Leucocrystal Violet may also be used on small non-porous surfaces contaminated with grease and oils.  It is not suitable for water-soluble adhesives.
	2.3 Surfaces that need other forensic examinations such as biology or trace should be carefully evaluated prior to processing to determine if this procedure will have an impact on subsequent examinations.
	2.4 The following procedure gives two working formulations for Leucocrystal Violet.  Either “Formula A” or “Formula B” may be used for blood enhancement.

	3.0 Equipment/Reagents
	3.1 EQUIPMENT AND MATERIALS:
	Balance
	Magnetic stirrer/stirring bar
	Graduated cylinder
	Glass beaker
	Glass tray
	Storage bottles

	3.2 REAGENTS:
	Leucocrystal Violet
	5-sulfosalicylic acid
	3% hydrogen peroxide
	Distilled water

	3.3 Formula "A"
	1 Dissolve 10g of 5-sulfosalicylic acid in 100ml distilled water.
	2 Add 400ml 3% hydrogen peroxide to sulfosalicylic acid solution.
	3 Immediately prior to use, add 0.75g Leucocrystal Violet to above.  Stir the mixture vigorously.
	4 For ease of use at crime scenes, premix the 5-sulfosalicylic acid and 3% hydrogen peroxide then add premeasured LCV onsite and mix.

	3.4 Formula "B"
	1 - 10g 5-sulfosalicylic acid dissolved in 500ml 3% hydrogen peroxide.
	2 - Add 3.7g sodium acetate and 1.0g Leucocrystal Violet.  Stir the mixture vigorously.


	4.0 Procedure
	4.1 Determine if samples for biology should be taken prior to processing.
	4.2 Conduct control tests using prepared blood slides stored in the laboratory refrigerator.
	4.3 Spray the impression using a fine mist sprayer.  Items may also be soaked or the surface flooded with the solution.
	4.4 Development of dark purple impressions should occur in 30 seconds.
	4.5 Developed impressions are evaluated to determine their suitability for comparison.
	4.6 Impressions deemed to be of value are marked and shall be photographed and/or lifted.

	5.0 Comments
	5.1 ADDITIONAL INFORMATION:
	5.1.1 Shelf life of the working solution is approximately 3 months.
	5.1.2 Excess reagent shall be collected and placed in the hazardous waste container located in the fume hood.

	5.2 CONTROLS:
	5.2.1 Testing of Leucocrystal Violet is performed each day prior to use.
	5.2.2 This test involves the making of a mark in blood on a slide and following the processing procedure. The area surrounding the intentionally deposited mark shall serve as a negative control.
	5.2.3 An analyst cannot proceed with the processing of the evidence until control tests bearing positive results (development of a purple mark) and a negative results (lack of background development) have been carried out and documented in the case no...

	5.3 SAFETY:
	5.3.1 Leucocrystal Violet may be harmful by inhalation, ingestion, or skin absorption; may cause skin and eye irritation; may cause irritation to mucous membranes and upper respiratory tract.
	5.3.2 Leucocrystal Violet should not be used in large amounts.
	5.3.3 A respirator should be used when working with the dry form. Leucocrystal Violet should be prepared and used in a fume hood or well-ventilated area. The analyst should wear a lab coat, heavy-duty (non-disposable) gloves, and safety glasses.
	5.3.4 In addition, analysts must be aware of the biological hazards associated with blood and other body fluids and take extra precautions to protect themselves.



	Ninhydrin #17
	1.0 Background/References
	1.1 Ninhydrin (triketohydrindene hydrate) reacts with the amino acids and proteins present in the latent print deposit to produce a characteristic purple color (Rhuemann’s Purple).  The combination of heat and humidity accelerates the reaction of the ...
	1.2 Fingerprint Techniques, Andre A. Moenssens, (1971), pages 122-126.
	1.3 Friction Ridge Skin, James F. Cowger, (1983), pages 96-98.
	1.4 Processing Guide for Developing Latent Prints, FBI (2001).
	1.5 Scott’s Fingerprint Mechanics, Robert D. Olsen, (1978), pages 285-288.

	2.0 Scope
	2.1 Ninhydrin is the most commonly used method for porous and semi-porous substrates. Excessive background discoloration may occur in substrates composed of a high plant or animal protein content (ex. leather and currency).  It is it not effective on ...
	2.2 Ninhydrin processing should be performed after iodine and DFO processing and prior to 1, 2 Indanedione and physical developer.
	2.3 Latent prints composed of blood can often be successfully darkened with the application of ninhydrin. This may be used on porous items as well as non-porous surfaces.  To allow for further processing, non-porous surfaces should be processed with c...
	2.4 Surfaces that need other forensic examinations such as questioned document examinations should be carefully evaluated prior to processing to determine if this procedure will have an impact on subsequent examinations.

	3.0 Equipment/Reagents
	3.1 EQUIPMENT AND MATERIALS:
	Balance
	Magnetic stirrer/stirring bar
	Beaker
	Graduated cylinder
	Pipettes or trays
	Brushes or tongs
	Steam iron or fingerprint development chamber

	3.2 REAGENTS:
	N-Hexane
	Acetic acid
	2-propanol (isopropyl alcohol)
	Ninhydrin crystals

	3.3 Ninhydrin Stock Solution:
	1. Place a one-liter beaker on the magnetic stirrer.
	2. Add 300 ml of 2-propanol to the beaker.
	3. Add 100 ml of acetic acid.
	4. Place the stirring bar in the beaker and turn the stirrer on to a low level.
	5. Add 50g of ninhydrin crystals to the solution. It may take up to two hours for the ninhydrin to dissolve.  Cover the beaker to avoid excess evaporation.

	3.4 Ninhydrin Working Solution:
	1. Add 30ml of the ninhydrin stock solution to a one-liter beaker.
	2. Fill the beaker to the 1-liter mark with N-Hexane.
	3. Stir and clarify with 2-propanol as needed.
	4. Upon standing in its storage container, some of the ninhydrin will “fall out of solution” causing a visible yellow layer at the bottom.  Do not dip, brush, or spray items with this yellow layer.


	4.0 Procedure
	4.1 PROCEDURE 1 - POROUS SUBSTRATES:
	4.1.1 Conduct control tests.
	4.1.2 Saturate the item with the ninhydrin working solution in a fume hood.  Dipping or irrigating are the preferred methods, though brushing the solution on works well with large items.  Spraying is the least desirable of the application options as t...
	4.1.3 Allow the item to dry.
	4.1.4 Expose the item to a warm (approximately 80(C) and humid atmosphere (approximately 65%). This can be accomplished in the fingerprint development chamber or with a hand held steam iron.  The moving steam iron should remain approximately 1-2 inche...
	4.1.5 Developed prints are evaluated to determine their suitability for comparison.
	4.1.6 Prints deemed to be of value are marked and digitally preserved as they may fade with time and may not be retrievable with reprocessing. It may be possible to increase the contrast between ninhydrin-developed prints and the substrate by black an...
	4.1.7 It is recommended that the item be re-examined after approximately 24 hours to ensure that no additional latent prints have developed.

	4.2 PROCEDURE 2 - BLOOD ENHANCEMENT:
	4.2.1 Determine if samples for biology should be taken prior to processing.
	4.2.2 Conduct control tests using prepared blood slides stored in the laboratory refrigerator.
	4.2.3 "Fix" impressions using heat or methanol.
	4.3.2.1 Blood can be fixed to the object by heating in a 100(C oven for one hour (restricted to non-heat sensitive objects). Heat fixing may ruin latent prints that are composed of normal latent print constituents.
	4.3.2.2 Methanol may be pipetted over the item and limited to the stain so that the remainder of the surface is unaffected. Three or four applications of methanol are needed to fix the stain. Failure to fix the stain does not always render a lower qua...

	4.2.4 Apply the working solution to the stain and allow the item to remain at room temperature for approximately 48 hours. The ninhydrin will turn the protein component of the blood/serum stain a dark purple and may develop portions of the latent not ...
	4.2.5 Developed prints are evaluated to determine their suitability for comparison.
	4.2.6 Prints deemed to be of value are marked and photographed as they may fade with time and may not be retrievable with reprocessing.


	5.0 Comments
	5.1 ADDITIONAL INFORMATION:
	5.1.1 Shelf life of pre-mixed ninhydrin is indefinite.  The shelf life of the ninhydrin stock solution and working solution is up to one year.
	5.1.2 Excess reagent shall be collected and placed in the hazardous waste container located in the fume hood.

	5.3 CONTROLS:
	5.3.1 Testing of the ninhydrin working solution is performed each day prior to use.
	5.3.2 This test involves the making of a quality latent print on a test surface similar to the evidence being examined and following the processing procedure. The area surrounding the intentionally deposited latent print shall serve as a negative cont...
	5.3.3 An analyst cannot proceed with the processing of the evidence until control tests bearing positive results (development of a purple print) and negative results (minimal back ground development) have been carried out and documented in the laborat...

	5.4 SAFETY:
	5.4.1 Gloves, lab coat, and eye protection shall be worn when using or mixing ninhydrin. Precautions should also be taken to avoid inhalation of the fumes.
	5.4.2 The solvent used in the ninhydrin working solution, Hexane, is extremely flammable and the solution is to be used or mixed in a fume hood or in another well-ventilated area.  Ensure that ninhydrin treated items are completely dry prior to exposi...
	5.4.3 Glacial acetic acid is corrosive and extremely irritating to the eyes and respiratory system. Avoid breathing the vapors and use in a fume hood or with adequate ventilation.  Glacial acetic acid will cause burns if it comes in contact with skin.
	5.4.4 2-propanol, also known as Isopropyl Alcohol, is flammable.   It is an irritant, and can be harmful if inhaled.  Avoid breathing the vapors and use in a fume hood or with adequate ventilation.



	ThermaNin #18
	1.0 Background/References
	1.1 ThermaNin (2-isononylninhydrin) is a ninhydrin hemiketal used for developing fingerprints on thermal paper.  It reacts with water in the paper or atmosphere to convert the compound back to ninhydrin which can react with the amino acids found in fi...
	1.2 Thermal paper presents a unique challenge when processing for latent prints.  It darkens or turns black when heat is applied due to its thermosensitive properties and when polar carriers are used as in conventional methods.  ThermaNin overcomes th...
	1.3 Ponschke, Michelle and Hornickle, Mandi, “A Limited Validation and Comparison of 1,2 Indanedione and ThermaNin for Latent Print Development on Thermal Paper”, Journal of Forensic Identification, Vol. 66, No. 3, pp. 245-256, 2016.
	1.4 BVDA. “ThermaNin,” http://www.bvda.com/en/thermanin#tab20.

	2.0 Scope
	2.1 ThermaNin is used to develop prints on thermal papers such as receipts and prescription bottle labels.
	2.2 Surfaces that need other forensic examinations such as handwriting analysis, body fluid examinations, or trace examinations should be carefully evaluated prior to processing to determine if this procedure will have an impact on subsequent examinat...

	3.0 Equipment/Reagents
	3.1 EQUIPMENT AND MATERIALS:
	Balance
	Magnetic stirrer/stirring bar
	Beaker
	Graduated cylinder
	Pipettes or trays
	Spatula

	3.2 REAGENTS:
	ThermaNin
	Isopropyl Alcohol
	Ethyl Acetate
	HFE-7100

	3.3 ThermaNin Working Solution:
	ThermaNin   0.4 grams
	Isopropyl Alcohol 0.5mL
	Ethyl Acetate   1.5 mL
	HFE-7100  98mL
	Dissolve 0.4 grams of ThermaNin powder into 1.5 mL of Ethyl Acetate on the magnetic stirrer for 5-10 minutes.  Add 0.5mL of isopropyl alcohol. Dilute with 98 mL of HFE-7100 and stir.


	4.0 Procedure
	4.1 Irrigate the thermal paper with an even coat of the reagent.
	4.2 Do not apply heat.  Allow the item to air-dry for approximately 24 hours.
	4.3 Prints deemed to be of value are marked and digitally preserved. Prints may fade with time and may not be retrievable with reprocessing.

	5.0 Comments
	5.1 ADDITIONAL INFORMATION:
	5.1.1 Shelf life of the working solution is approximately seven days.
	5.1.2 Excess reagent shall be collected and placed in the hazardous waste container located in the fume hood.

	5.2 CONTROLS:
	5.2.1 Testing of the ThermaNin working solution is performed each day prior to use.
	5.2.2 This test involves the making of a quality latent print on a test surface similar to the evidence being examined and following the processing procedure. The area surrounding the intentionally deposited latent print shall serve as a negative cont...
	5.2.3 An analyst cannot proceed with the processing of the evidence until control tests bearing positive results (purple/pink-colored print) and negative results (a lack of development surrounding the deposited latent print) have been carried out and ...

	5.3 SAFETY:
	5.3.1 Eye protection, a lab coat, and gloves should be worn.  All mixing and application of chemicals shall be done inside a ventilated laboratory fume hood.
	5.3.2 ThermaNin is combustible.  It forms explosive mixtures with air on intense heating in dry form.  In event of a fire, ThermaNin will develop hazardous combustion gases or vapors.
	5.3.3 Ethyl Acetate is hazardous if ingested or inhaled and slightly hazardous in case of contact with skin or eyes.  The substance is toxic to mucous membranes and the upper respiratory tract.  Repeated or prolonged exposure to the substance can dama...
	5.3.4 Isopropyl Alcohol is flammable.  It is an irritant, and can be harmful if inhaled. Avoid breathing the vapors and use in a fume hood or with adequate ventilation.
	5.3.5 HFE-7100 is not classified as a hazardous chemical under NOHSC Approved Criteria for Classifying Hazardous Substances (NOHSC, 2004).



	Physical Developer (PD) #19
	1.0 Background/References
	1.1 Physical Developer is a silver-based aqueous reagent that reacts with lipids, fats, oils, and waxes present in the fingerprint residue to form a silver-gray deposit.
	1.2 Manual of Fingerprint Development Techniques, British Home Office, (1999), Chapter 4.
	1.3 Advances in Fingerprint Technology, Henry C. Lee, R.E. Gaensslen, (1994), pages 79, 80, 81, 95, 112.
	1.4 Technical Note #1-2730, Lightning Powder Co., (113133).
	1.4 Technical Information #TI02-46ENG-REV6 Physical Developer.

	2.0 Scope
	2.1 Physical Developer is a method used for the development of latent prints on porous substrates.   It is not suitable for non-porous surfaces.
	2.2 This method is the final step in the sequential processing of porous items.
	2.3 Physical Developer is the only method to show adequate results on paper that has been wet, and has shown good results on paper currency.
	2.4 Surfaces that need other forensic examinations such as body fluid, trace, or questioned document examinations should be carefully evaluated prior to processing to determine if this procedure will have an impact on subsequent examinations.

	3.0 Equipment/Reagents
	3.1 EQUIPMENT AND MATERIALS:
	Graduated cylinder
	Glass trays
	Plastic tongs

	3.2 REAGENTS:
	Physical Developer Kit (parts A & B)
	1. Any contamination may ruin the Physical Developer working solution. To avoid contamination use clean glassware rinsed with tap water, then with distilled or nanopure water prior to beginning.
	2. Add 5 ml of solution A (20% silver nitrate solution) to 90 ml of solution B (reductant solution) in a beaker.
	3. Stir the working solution for approximately one minute with a clean glass/plastic stirring rod.
	4. Mix the working solution prior to use it as it does not have a very long shelf life once mixed.


	4.0 Procedure
	4.1 Arrange the glass trays in the stainless steel sink so that the evidence can be moved easily from one tray to another in the proper sequence.
	4.2 Add the Physical Developer working solution to its dedicated glass tray.
	4.3 Use plastic photographic tongs or plastic forceps without serrated edges to add or remove articles from PD solutions.  Do not use metal tools.
	4.4 Conduct control tests.
	4.5 Immerse the item and gently rock the tray for approximately 5-15 minutes until friction ridge development is complete or adequate time has elapsed (analyst’s discretion).
	4.6 Remove the item from the Physical Developer working solution and place into a tray with running tap water.  Rinse until the water runs clear.
	4.7 Dry completely.
	4.8 Developed prints are evaluated to determine their suitability for comparison.
	4.9 Prints deemed to be of value are marked and photographed.

	5.0 Comments
	5.1 ADDITIONAL INFORMATION:
	5.1.1 Cleanliness is important in the Physical Developer method.  A good deal of the instability in the earlier solutions was a result of laboratory equipment that was not spotless.  Some contaminants, especially salts, will cause the silver nitrate i...
	5.1.2 Physical Developer will cause dark stains on many surfaces.  Care must be taken to avoid spills in the laboratory.  Full strength chlorine bleach will usually remove any stains from counter tops and floors, but the bleach may cause damage to fab...
	5.1.3 Shelf life for ready to use kit (un-mixed) is reportedly six months from date of purchase. The reagent shall be mixed upon each use and may be used beyond its expiration date providing appropriate positive and negative control results are obtained.
	5.1.4 Excess reagent shall be collected and placed in the hazardous waste container located in the fume hood.

	5.2 CONTROLS:
	5.2.1 Testing of Physical Developer is performed prior to each use.
	5.2.2 This test involves the making of a quality (oil based) latent print on a test surface similar to the evidence being examined and following the processing procedure. The area surrounding the intentionally deposited latent print shall serve as a n...
	5.2.3 An analyst shall not proceed with the processing of the evidence until control tests bearing positive results (development of a silver-gray print) and negative results (minimal background development) have been carried out and documented in the ...

	5.3 SAFETY:
	5.3.1 Physical Developer should only be used in a fume hood or well-ventilated area, as it is irritating to the respiratory tract.  Standard laboratory protocol is followed for chemical handling.



	RAM #20
	1.0 Background/References
	1.1 RAM (Rhodamine, Ardrox, and MBD (7-(P-Methoxybenzlamino-4Notrobenz-2-Oxa-1, 3-Diazile) does not actually develop the latent print.  The ridge detail must have been previously developed through the use of CAE.

	2.0 Scope
	2.1 RAM is a dye-stain used to aid in the visualization of CAE developed latents on non-porous substrates.
	2.2 RAM should be used after CAE and prior to powdering.
	2.3 Surfaces that need other forensic examinations such as body fluid or trace examinations should be carefully evaluated prior to processing to determine if this procedure will have an impact on subsequent examinations.

	3.0 Equipment/Reagents
	3.1 EQUIPMENT AND MATERIALS:
	Balance
	Spatula
	Beaker
	Spray or rinse bottles
	Glass tray
	Alternate light source/filtered goggles

	3.2 REAGENTS
	Rhodamine 6G
	Methanol
	MBD
	Acetone
	Ardrox P133D
	Isopropanol
	Acetonitrile
	Petroleum Ether
	Acetone
	Mixing Procedure: The two stock solutions must be mixed prior to formulating the RAM dye.

	3.3 Stock Solution 1 (Rhodamine 6G)
	Rhodamine 6G -1 g
	Methanol - 1000 mL
	Combine the ingredients and place on a stirring device until all the Rhodamine 6G is thoroughly dissolved.

	3.2 Stock Solution 2 (MBD)
	MBD- 1 g
	Acetone- 1000 mL
	Combine the ingredients and place on a stirring device until all the MBD is thoroughly dissolved.

	3.3 Ardrox P133D
	Ardrox is used undiluted directly from the container.

	3.4 RAM Working Solution
	Stock Solution 1- 3 mL
	Ardrox P133D- 2 mL
	Stock Solution 2- 7 mL
	Methanol - 20 mL
	Isopropanol - 10 mL
	Acetonitrile - 8 mL
	Petroleum Ether - 950 mL
	Combine the ingredients in the order listed.  Do not place on a magnetic stirrer.


	4.0 Procedure
	4.1 Suspend the item to be processed over a glass collection tray.
	4.2 Irrigate the working solution over the item. Allow the item to dry completely.
	4.3 View the item through an orange filter using an alternate light source set in the 450- 525 nm range.
	4.4 Evaluate latent prints for comparable ridge detail. Prints deemed to be of value are marked and photographed.
	4.5 Photography will require the aid of an orange filter on the camera and the use of an alternate light source.

	5.0 Comments
	5.1 ADDITIONAL INFORMATION:
	5.1.1 Stock solutions should be stored in dark bottles- shelf life is indefinite.  The RAM working solution is stable for approximately 30 days.  After 30 days it should be checked for separation.  If the solution has separated, shake the container vi...
	5.1.2 Excess reagent shall be collected and placed in the hazardous waste container located in the fume hood.

	5.2 CONTROL TESTS:
	5.2.1 Testing of RAM is performed each day prior to use.
	5.2.2 This test involves placing a drop of the RAM working solution on to a surface. The area surrounding the intentionally deposited working solution shall serve as a negative control.
	5.2.3 The test is illuminated with an alternate light source as outlined in 4.4.
	5.2.4 An analyst shall not proceed with the processing of the evidence until control tests bearing positive results (fluorescence) and negative results (lack of fluorescence) have been carried out and documented in the laboratory case notes and on the...

	5.3 SAFETY:
	5.3.1 Eye protection, a lab coat and gloves should be worn.  All mixing and application of chemicals should be done inside a ventilated laboratory fume hood.
	5.3.2 Rhodamine 6G, Ardrox P133D, and MBD are classified as suspected animal carcinogens, but sufficient evidence of human carcinogenicity has not been established.  RAM is thought to be relatively safe when exposure is at low levels.  It should never...
	5.3.3 Methanol, isopropanol, and petroleum ether are highly flammable. All three chemicals need to be handled carefully with gloves during mixing and use of the stain.  Methanol and isopropanol are toxic in quantities as small as 30 ml and should not ...
	5.3.4 Acetonitrile may be fatal if swallowed, inhaled or absorbed through skin; affects cardiovascular system, central nervous system, liver and kidneys; may cause irritation to skin, eyes, and respiratory tract; flammable liquid and vapor.



	Rhodamine 6G #21
	1.0 Background/References
	1.1 Rhodamine 6G does not actually develop the latent print.  The ridge detail must have been previously developed through the use of CAE.
	1.2 An Introduction to Lasers, Forensic Lights and Fluorescent Fingerprint Detection Techniques, E. Roland Menzel, (1991), pages 42-44.
	1.3 Manual of Fingerprint Development Techniques, British Home Office, (1998), chapter 4.
	1.4 Chemical Formulas and Processing Guide for Developing Latent Prints, U.S. Department of Justice, F.B.I. Laboratory Division, (1994), pages 55-56.
	1.5 Technical Notes #1-0041, Lightning Powder Co. Inc., pages 1-4.

	2.0 Scope
	2.1 Rhodamine 6G is a dye-stain used to aid in the visualization of CAE developed latents on non-porous substrates.
	2.2 Rhodamine 6G should be used after CAE and prior to powdering.
	2.3 Surfaces that need other forensic examinations such as body fluid or trace examinations should be carefully evaluated prior to processing to determine if this procedure will have an impact on subsequent examinations.

	3.0 Equipment/Reagents
	3.1 EQUIPMENT AND MATERIALS:
	Balance
	Spatula
	Beaker
	Spray or rinse bottles
	Glass tray
	Alternate light source/filtered goggles

	3.2 REAGENTS:
	Rhodamine 6G powder
	Methanol or distilled water

	3.3 Rhodamine 6G working solution:
	1. Measure out approximately 0.1 gram Rhodamine 6G (about the size of a BB) and add to the storage bottle.
	2. Add approximately one liter of methanol or distilled water depending on the carrier the analyst wishes to use.
	3. Seal the bottle and agitate gently to mix.
	4. Label the bottle with the type of carrier used (distilled water or methanol).


	4.0 Procedure
	4.1 Suspend the item to be processed over a glass collection tray.
	4.2 Irrigate the working solution over the item.
	4.3 Rinse with an appropriate solution (methanol or water, dependent on the working solution).
	4.4 Allow the item to dry completely.
	4.5 View the item through an orange filter using an alternate light source set in the 450 - 525 nm range.  Visualization of developed ridge detail is dependent upon the condition of the item and background interference.
	4.6 Evaluate latent prints for comparable ridge detail.
	4.7 Prints deemed to be of value are marked and photographed.  Photography will require the aid of an orange filter on the camera and the use of an ALS.

	5.0  Comments
	5.1 ADDITIONAL INFORMATION:
	5.1.1 The use of distilled water in lieu of methanol is useful when methanol may damage the item being processed, as may be the case with some lacquers, plastics, or tapes.  The methanol formulation should be utilized in a fume hood or well ventilated...
	5.1.2 If there is concern over background staining, test a small area prior to processing the entire item.
	5.1.3 The amount of the dye-stain used is left to the analyst’s discretion.
	5.1.4 The pre-mixed Rhodamine 6G and the working solution have an indefinite shelf life when stored at room temperature.
	5.1.5 Excess reagent shall be collected and placed in the hazardous waste container located in the fume hood.

	5.2 CONTROL TESTS:
	5.2.1 Testing of Rhodamine 6G is performed each day prior to use.
	5.2.2 This test involves placing a drop of the Rhodamine 6G working solution on to a surface. The area surrounding the intentionally deposited working solution shall serve as a negative control.
	5.2.3 The test is illuminated with an alternate light source as outlined in 4.5.
	5.2.4 An analyst shall not proceed with the processing of the evidence until control tests bearing positive results (fluorescence) and negative results (lack of fluorescence) have been carried out and documented in the laboratory case notes and on the...

	5.3 SAFETY:
	5.3.1 Rhodamine 6G is classified as a suspected animal carcinogen, but sufficient evidence of human carcinogenicity has not been established.  Rhodamine 6G is thought to be relatively safe when exposure is at low levels.  It should never be inhaled or...
	5.3.2 Methanol is highly flammable. It needs to be handled carefully with gloves during mixing and use of the stain.  Methanol is toxic in quantities as small as 30 ml and should not be allowed to come in contact with the skin, eyes, or mouth.   It is...



	Sudan Black #22
	1.0 Background/References
	1.1 Sudan Black B is a dye that stains fatty components to produce a blue-black image.  It is considered to be a low-sensitivity method and contaminants such as grease are required as a target to which the reagent can bind.
	1.2 Manual of Fingerprint Development Techniques, British Home Office, Chapter 4, (1998).
	1.3 Lightning Powder Technical Note No. 1-0034, “Sudan Black”, (May, 1995).

	2.0 Scope
	2.1 Sudan Black is a dye-stain method used to develop friction ridge detail on non-porous waxy substrates and surfaces contaminated with grease, dried beverages, and foodstuffs.  Sudan Black will also enhance CAE developed fingerprints.
	2.2 Sudan Black is not suitable for use on porous surfaces or dark colored items.
	2.3 Surfaces that need other forensic examinations such as biology or trace should be carefully evaluated prior to processing to determine if this procedure will have an impact on subsequent examinations.

	3.0 Equipment/Reagents
	3.1 EQUIPMENT AND MATERIALS:
	Beaker
	Glass tray
	Graduated cylinder
	Balance
	Spatula
	Stirring rod
	Glass bottle

	3.2 REAGENTS:
	Sudan Black B powder
	Methanol
	Distilled water

	3.3 Sudan Black B Working Solution:
	1. Place 15g of Sudan Black powder into a 2-liter glass beaker.
	2. Add 1-liter of methanol and stir with a plastic stirring rod.
	3. Add 500 ml of distilled water to the beaker and stir with the stirring rod.  Some of the Sudan Black will not dissolve, but will remain as particulate matter.  Pour the solution, including any solid matter, into a clean glass bottle with a tight-fi...


	4.0 Procedure
	4.1 Shake the container of Sudan Black working solution and pour a sufficient amount into a tray large enough to hold the item of evidence.
	4.2 Soak the item for 2-3 minutes.  For large items, irrigate the solution over the surface, catching the run off in a tray for reuse on the item.
	4.3 Rinse the article in cool running tap water.
	4.4 Allow the item to dry at room temperature.
	4.5 Evaluate latent prints for comparable ridge detail.
	4.6 Reprocessing can sometimes enhance faintly developed latent prints.
	4.7 Prints deemed to be of value are marked and photographed. While it is possible to lift the prints with tape, the tape frequently does not lift the print sufficiently and prints that have been lifted have been known to bleed causing the image to bl...

	5.0 Comments
	5.1 ADDITIONAL INFORMATION:
	5.1.1 The pre-mixed Sudan Black and the working solution have an indefinite shelf life at room temperature.
	5.1.2 Excess reagent shall be collected and placed in the hazardous waste container located in the fume hood.

	5.2 CONTROL TESTS:
	5.2.1 Testing of Sudan Black is performed each day prior to use.
	5.2.2 This test involves the making of a quality (oil based) latent print on a test surface similar to the evidence being examined and following the processing procedure. The area surrounding the intentionally deposited print shall serve as a negative...
	5.2.3 An analyst cannot proceed with the processing of the evidence until control tests bearing positive results (development of a blue-black print) and negative results (minimal background development) have been carried out and documented in the labo...

	5.3 SAFETY:
	5.3.1 The Sudan Black working solution contains methanol.  Methanol is toxic in quantities as small as 30 ml and should not be allowed to come in contact with the skin, eyes, or mouth.   It is possible for methanol to be absorbed through the skin.  If...



	Digital Imaging Procedure #23
	1.0 Background/References
	1.1 Latent print images are frequently captured, processed, and stored using digital devices.  The intent of image processing is to allow for higher image clarity and contrast.   Image processing may be used to increase the contrast between the print ...
	1.2 SWGIT Guidelines Section 8 “General Guidelines for Capturing Latent Impressions Using a Digital Camera”, Version 1.3.
	1.3 International Association for Identification “Resolution 97-9.”
	1.4 Digital Workplace Quick Reference Guide.
	1.5 Scientific Working Group on Imaging Technologies (SWGIT), “Guidelines for the Use of Digital Image Processing,” Version 2.1.
	1.6 SWGIT Guidelines, Section 11, “Best Practices for Documenting Image Enhancement,” Version 1.3.
	1.7 Scientific Working Group on Imaging Technologies (SWGIT), Section 6 “Guidelines and Recommendations for Training in Imaging Technologies in the Criminal Justice System,” Version 1.3.

	2.0 Scope
	2.1 This sets forth the Latent Print Section’s procedures for the capture, storage, processing, and output of latent print digital images.

	3.0 Equipment/Reagents
	3.1 Computer
	3.2 Adams Foray Software
	3.3 Adobe Photoshop

	4.0 Procedure
	4.1 DIGITAL IMAGE PRESERVATION & STORAGE
	4.1.1 Analysts shall use one of the following digital image capture devices to acquire images.
	4.1.1.1 Flatbed Scanner
	4.1.1.2 Digital Camera
	4.1.1.3 Digital Media (e.g. Thumb Drive, CD/DVD, etc.)
	4.1.1.4 Tablet

	4.1.2 A primary image is the result of the first recording of an image onto media.  An original image is an accurate replica (bit-for-bit value) of the primary image.
	4.1.3 Digital images to be used for comparison purposes (category 2 images) shall be stored and transmitted without compression or with lossless compression (i.e. capture in a TIF or RAW file format is recommended).
	4.1.3.1 Original close up images captured by latent section analysts should fill the frame as much as possible and contain a scale in centimeters.  The scale should be on the same plane and as close as possible to the impression without obscuring deta...
	4.1.3.2 Comparison quality images intended for ABIS or printing shall be calibrated (note exemption in 4.1.4.1)

	4.1.4 Friction ridge impressions captured on a flatbed scanner (image sized 1:1) with the intention of being used for comparison purposes shall be captured in color, at a minimum resolution of 1200 ppi. Interpolation from a lower resolution up to 1200...
	4.1.4.1 Images captured on a flatbed scanner are at 1:1; therefore, no calibration of these images is needed.
	4.1.4.2 Comparison quality images should include a scale in centimeters.

	4.1.5 Images captured for documentation purposes only (category 1 images) may be captured at a lower resolution and/or alternate file type (e.g. JPG) to achieve a smaller file size.
	4.1.5.1 All images acquired via tablet fall into this category.

	4.1.6 Outside agencies may submit processed film for digital capture or digitally submit latent print images.
	4.1.6.1 Images of latent prints should contain a scale.
	4.1.6.2 It is preferred that existing images (those submitted by outside agencies) be submitted in a lossless format such as .TIF or RAW and at as high a resolution as possible.
	4.1.6.3 Upon receipt of a JPG image, the image shall immediately be converted to TIF and saved. The analyst should also magnify the image to look for “blocking” that may indicate loss of detail due to JPG compression.

	4.1.7 Category 2 images shall be acquired through the digital imaging system or directly uploaded from temporary storage into the system.
	4.1.8 Digital imaging system software shall establish a chain of custody from the time of acquisition into the program.
	4.1.9 Images shall be designated using a file name structure generated by the digital imaging system software.
	4.1.10 Category 1 images may be attached to the case file in ILIMS or uploaded to the digital imaging system.

	4.2 DIGITAL IMAGE PROCESSING
	4.2.1 Image processing shall only be conducted on working copies of the original image.  Working copies used in forensic case examination shall be saved as a separate copy and shall not replace the original image.
	4.2.1.1 The only exception to this rule is when adjusting white balance in the camera raw converter.

	4.2.2 Digital evidentiary images requiring processing shall be processed using Adobe Photoshop or proprietary digital imaging system software (using a copy of the original image).
	4.2.3 The following is a list of commonly used, generally accepted processing commands and is in no way all inclusive. All processing commands employed are left to the discretion of the examiner. Suggested settings/guidelines/notes appear after the co...
	Foray Technologies preloaded “Latent Print Actions”
	Image – Adjustments – Black & White (use to remove two or more color values and/or adjust the color values so that a color channel may be used to suppress the background)
	Image – Adjustments – Brightness/Contrast
	Image – Adjustments – Color Balance (use to remove two or more color values and/or adjust the color values so that a color channel may be used to suppress the background)
	Image – Adjustments – Curves (extraordinary contrast; convert to gray scale prior to; sample lightest possible ridge where ridge and furrows are very similar in tone; avoid flat line of “S” curve)
	Image – Adjustments – Exposure (balance tonal range)
	Image – Adjustments – Hue/Saturation (eliminates two or more color values; used in conjunction with Calculations to eliminate background noise)
	Image – Adjustments – Invert
	Image – Adjustments – Levels (use to redistribute/balance tonal range; use in conjunction with the Alt key to avoid clipping or adjust midtone value only; useful for one sided histograms)
	Image – Adjustments – Photo Filter (use to remove two or more color values and/or adjust the color values so that a color channel may be used to suppress the background)
	Image – Adjustments – Shadows & Highlight (balance tonal range and contrast; radius of <50; optimal is 30-50 pixels)
	Image – Adjustments – Variations (after adjusting color variations, it may be possible to suppress background noise and patterns using color modes and/or channels, etc.)
	Image – Calculations (useful for background suppression; set blending value to Color Dodge or Linear Dodge, consider a change opacity)
	Image – Rotate Canvas (90 degree rotation is acceptable at any stage; increments other than 90 degrees should be the last processing step; suggest utilizing the Rotate View tool in lieu of other increment rotations).
	Image – Rotate Canvas – Flip Canvas Horizontal
	Color Channels (RGB, CMYK, or LAB Color; used to remove one color; follow with conversion to gray scale)
	Filter – Camera Raw (useful for correcting white balance)
	Filter – Foray – Pattern Removal Filter (use after conversion to gray scale and prior to adjusting tonal range and contrast)
	Filter – Noise – Dust & Scratches (removes artifacts, i.e. excess powder etc.; radius of 1 pixel per 1000 ppi +1; threshold value between 0-50; useful prior to printing and/or ABIS submission)
	Filter - Noise - Reduce Noise (removes random artifacts)
	Filter - Sharpen - Sharpen Edges (sharpens areas where significant color changes occur; less control than Unsharp Mask or Smart Sharpen)
	Filter - Sharpen - Smart Sharpen (Similar to Unsharp Mask with more control)
	Filter – Sharpen – Unsharp Mask (sharpens by increasing contrast –lighter pixels get lighter and the darker pixels get darker; amount should not exceed 100%; radius of 1 pixel per 1000 ppi +1 with threshold value set between 0-50; useful prior to prin...
	Burn Tool – (burn shadows - feathered brush; diameter of 8-10 ridges; exposure between 15-50%; use single clicks)
	Crop Tool – used to remove a portion of the image that is outside the area of interest.
	Dodge Tool – (dodge highlights; feathered brush; diameter of 8-10 ridges; exposure between 15-50%; use single clicks)
	Marquee & Lasso Tools (images with ppi >1000 determine feather by dividing resolution by 100 and multiplying by 5 – this is a recommendation only and may need to be modified based on size of area selected or as dictated by the program; avoid featherin...
	Type Tool (set anti-aliasing to smooth)
	4.2.4 Processed images will be designated using a file name structure generated by the digital imaging system software.
	4.2.5 Processing history shall be recorded via the digital imaging system software.
	4.2.6 All images stored in a secured digital imaging system maintained by ISP Forensic Services shall be referenced in the case record.

	4.3 DIGITAL IMAGE PRINTING
	4.3.1 Images intended for comparison purposes should be printed on a high quality ink jet printer utilizing premium glossy photo paper.
	4.3.2 Images shall be calibrated prior to printing.
	4.3.3 Image calibration shall be checked as needed by comparing the scale in the printed image with a standard metric scale.

	4.4 DIGITAL IMAGE STORAGE, ARCHIVAL, AND RETRIEVAL
	4.4.1 Images, both original and processed, shall be stored on the digital imaging system hard drive backed up to ISP servers.
	4.4.2 A backup shall be completed by the ISP CJIS staff on a routine server backup schedule.
	4.4.3 Cases may be deleted from the server once the statute of limitations has been exceeded.
	4.4.4 Cases with no statute of limitation shall be stored on the digital imaging server hard drive indefinitely.


	5.0 Comments
	5.1 RESPONSIBILITIES:
	5.1.1 Latent Section Supervisor
	5.1.1.1 The Latent Section Supervisor shall act as the Digital Imaging System Administrator or appoint a Digital Imaging System Administrator.
	4.1.1.2 The Latent Section Supervisor shall oversee and document the training of each new digital imaging system operator. This includes documenting competency testing.
	5.1.1.3 The Latent Section Supervisor shall ensure access is limited to authorized users.
	5.1.1.4 The Latent Section Supervisor or designee shall act as a liaison with CJIS and digital imaging system technical staff on system maintenance, upgrades, and when technical difficulties arise.
	5.1.1.5 The Latent Section Supervisor or designee shall be the only personnel authorized to delete images or cases entered into the digital imaging system.

	5.1.2 Digital Imaging System Administrator
	5.1.2.1 The Digital Imaging System Administrator shall be responsible for system maintenance to include: deletion of images/cases, archiving, etc.
	5.1.2.2 The Digital Imaging System Administrator shall communicate system status to the supervisor and other system users.

	5.1.3 Analysts
	5.1.3.1  Analysts shall only use processing techniques that are supported by their training and/or experience.
	5.1.3.2 Analysts shall maintain system security.
	5.1.3.2.1 Network and/or program passwords are not to be distributed to unauthorized users. Operators may change their passwords as needed.



	5.2 QUALITY CONTROL:
	5.2.1 Performance checks shall be conducted on equipment as needed.
	5.2.2 When a problem is noted with a particular piece of equipment, software program, etc., the Digital Imaging System Administrator and/or Latent Section Supervisor shall be notified.
	5.2.3 If it is determined that the situation is persistent or cannot be easily rectified, an entry shall be made on the "Instrument Maintenance Log”. The log shall detail the date, the person making the entry, the piece of equipment/software involved,...
	5.2.4 Affected equipment/software shall be taken off line and all users notified.
	5.2.5 If necessary, technical support shall be sought and/or the equipment repaired before being put back into operation.
	5.2.6 Actions taken to repair or correct the problem shall be documented on the "Instrument Maintenance Log."

	5.3 TRAINING
	5.3.1 Analysts utilizing imaging technologies shall be trained and tested for competency in the standard operating procedures and the operation of the relevant imaging technologies.
	5.3.2 Formal training may be modified at the discretion of the Latent Section Supervisor dependent upon previous training and/or experience.
	5.3.3 Continuing education may be provided as courses become available.
	5.3.4 Competency testing shall be repeated when significant changes in hardware or software are made (e.g. manufacturer/vendor changes).



	Friction Ridge Examination Methodology #24
	1.0 Background/References
	1.1 Friction ridges are formed on the palmar portion of the hands and the plantar portion of the feet during fetal development.
	1.2 The friction ridge arrangement is permanent throughout the life of the individual, barring trauma or disease.
	1.3 Friction ridge skin is unique.  No two fingerprints, palm prints, or foot prints have ever been found to be duplicated between two individuals or within the same person.
	1.4 An impression representative of the unique details of friction ridge skin may be transferred upon contact with a surface.
	1.5 An impression containing a sufficient quantity and quality of detail may be identified to or excluded from a particular source.
	1.6 No scientific basis exists for requiring a pre-determined minimum number of friction ridge characteristics to be present in two impressions in order to establish a positive identification.
	1.7 Friction Ridge Examination is supported by the theories of biological uniqueness and permanence, probability modeling, and empirical data gained through more than one hundred years of operational experience.
	1.8 The Scientific Working Group on Friction Ridge Analysis, Study and Technology (SWGFAST) - SWGFAST documents are officially published in the Journal of Forensic Identification.
	1.9 Fingerprint Whorld, Vol. 26, No. 101, July 2000, “Scientific Comparison and Identification of Fingerprint Evidence”, pages 135-106. Pat A. Wertheim.
	1.10 Journal of Forensic Identification, Vol. 41, No. 1, Jan/Mar 113131, “Ridgeology,” pages 16-64. Davis R. Ashbaugh.

	2.0 Scope
	2.1 Analysts shall apply the concepts of Analysis, Comparison, Evaluation, and Verification, herein referred to as ACE-V methodology, to all friction ridge impressions preserved by the Latent Section or submitted by our customer agencies. The ACE-V me...

	3.0 Equipment/Reagents
	3.1 EQUIMPENT AND MATERIALS
	Magnifiers
	Pointers
	Digital imaging system


	4.0 Procedure
	4.1 ANALYSIS is the assessment of a friction ridge impression to determine suitability for comparison.
	4.1.1 The value of friction ridge impressions is assessed according to the Quality (clarity of observed features) and Quantity (amount of features and area) of features, the specificity of features and the relationships they possess. Quality and Quant...
	4.1.1.1 Level One Detail consists of overall ridge flow and pattern configuration. Level one detail may include information enabling orientation and can be used to determine anatomical source (i.e., finger, palm, foot, etc.). Anatomical information ma...
	4.1.1.2 Level Two Detail consists of the individual ridge paths, presence or absence of ridge path deviations (ending ridge, bifurcation, and dot or continuous ridge), and their relative arrangement. Level two detail is used in conjunction with level ...
	4.1.1.3 Level Three Detail is confined to small shapes on individual ridges, relative pore positions, and other specific skin morphology (e.g., secondary creases, ridge breaks, etc.). Level three detail is used in conjunction with level one and two de...
	4.1.1.4 Other features associated with friction ridge skin (e.g., creases, scars, warts, paper cuts, blisters) may also be considered.  These features may be permanent or temporary and exist as level one, two, or three detail.  These other features ma...

	4.1.2 Minimum quality assurance measures are associated with each level of complexity according to the following:
	4.1.2.1 Non-Complex Prints - Limited documentation of the relevant features used as a basis for a conclusion; standard verification will be completed.
	4.1.2.2 Complex Prints - Extensive documentation of the relevant features (i.e. charts or diagrams) used as a basis for a conclusion; should consider the possibility of an enhanced verification and review procedure (e.g., a blind verification, multipl...
	4.1.2.3 A non-complex impression may be classified as complex if modifying factors are present such as low specificity of features, significant distortion (e.g., multiple tap, superimposed impression, extreme pressure leading to tonal reversal, and sl...
	4.1.2.4 An impression categorized initially as complex may be classified as non-complex if modifying factors are present such as high specificity of features, presence of creases, scars, and open fields.
	4.1.2.5 Justification for reassignment of complexity shall be documented.

	4.1.3 Impressions deemed "of value" contain sufficient quantity and quality of ridge detail to warrant a comparison that, in the opinion of the analyst, may effect an identification or exclusion. The determination of sufficiency is based on the assess...
	4.1.4 Impressions that do not contain sufficient detail to warrant a comparison in the opinion of the analyst are deemed to have "insufficient ridge detail" (IRD).  This conclusion is noted as such in the case documentation.
	4.1.5 Analysis of the questioned print also includes the selection of a suitable target area (core, delta, etc.) for use during comparison.
	4.1.6 Analysis occurs independently of the Comparison, Evaluation and Verification steps of ACE-V.
	4.1.7 An arc over the top of a print represents the anatomical source as a finger and anatomical orientation, unless otherwise noted.
	4.1.8 A bracket symbol documents the anatomical source as a palm print or footprint. If the orientation is known the print may be rotated appropriately in the digital imaging system or directionality indicated with an arrow.
	4.1.9 The presence of friction ridge impressions in lifts or photographs that are assessed but not designated for comparison shall be documented. Documentation shall be accomplished by indicating that “no value” impressions were either “present” or “n...
	4.1.10 Impressions deemed “of value for exclusion only” consist of impressions that contain a portion of a print that is distinguishable (e.g. complete pattern, very unique ridge arrangement, or permanent scar); however do not display sufficient chara...
	4.1.11The receipt of latent lift cards or photos said to contain latent prints, which upon analysis show “no ridge detail present” shall be noted as “NDP.”

	4.2 COMPARISON is the side-by-side, back and forth, observation of friction ridge detail to determine whether the detail in two impressions is in agreement or disagreement based upon features, sequences, and spatial relationships within the tolerance ...
	4.2.1 If similarity is determined within tolerance at Level 1 a target group is selected from the features observed during the analysis phase and is then searched within the corresponding area of the other impression.  Additional arrangements of featu...
	4.2.2 Comparison is based on similarity, sequence, and spatial relationship.
	4.2.3 Comparison is carried out in an objective manner beginning with the questioned print (or impression of poorest quality) and comparing to the known (or impression of better quality).
	4.2.4 Fingerprint and palm print records may be downloaded or printed from the Integra-ID Integrated Archive. Original Fingerprint cards held by the Idaho State Police Bureau of Criminal Identification (BCI) and/or ISP Forensics shall be checked out a...
	4.2.4.1 The analyst shall make copies of the card(s) and/or scan the original card(s) into the digital imaging system. These copies/digital images shall be used for comparison purposes and the original cards returned to BCI.

	4.2.5 The current national resolution standard for the transmission of 10-print images is approximately 500 ppi.
	4.2.5.1 The following exemplars shall be considered to meet or exceed this standard and may be used for comparison purposes: original card, high quality photocopies and/or ABIS archive printouts traceable to a single source, copies obtained from the F...
	4.2.5.2 Examples of images not meeting these standards are 1:1 faxed images, low quality PDF’s or photocopies. These lower resolution images may at times be used for exclusion based on level 1 detail depending on the clarity of the image.


	4.3 EVALUATION is the formulation of a conclusion based upon analysis and comparison of friction ridge impressions.  Conclusions that may be reached are Identification, Exclusion, or Inconclusive.
	4.3.1 Identification is the decision by the examiner that there are sufficient features in agreement to conclude that two areas of friction ridge impressions originated from the same source. Identification of an impression to one source is the decisio...
	4.3.1.1 Identification shall be determined by a qualified analyst, applied to a common area in both impressions, based on quantity and quality of detail, contain no unexplainable discrepancies, and shall be reproducible.
	4.3.1.2 No two prints will ever be exactly the same in all respects.  Explainable differences are features that differ between a known and questioned print but can be explained as a result of distortion, slippage, twisting, printing defects, overlappi...

	4.3.2 Exclusion is the decision by a qualified analyst that there are sufficient features in disagreement to conclude that two areas of friction ridge impressions did not originate from the same source.
	4.3.2.1 Exclusion of a subject can only be reached if all relevant comparable anatomical areas are represented and legible in the known exemplars. The conclusion should be that the subject is excluded from having made an impression based on the availa...
	4.3.2.2 Exclusions shall be determined by a qualified analyst, applied to all reasonable comparable anatomical areas, be based on quantity and quality of the friction ridge detail, and be reproducible.

	4.3.3 Inconclusive findings may result from the absence of sufficient friction ridge details (lack of quantity or clarity in the questioned print) to effect a conclusion of identification or exclusion (e.g. corresponding features are observed but not ...
	4.3.3.1 Inconclusive conclusions shall not be construed as a statement of possible or probable identification as those conclusions are currently outside the acceptable limits of the science.
	4.3.3.2 Inconclusive results shall be determined by a qualified analyst, be based on quantity and quality of the friction ridge detail of the questioned print and/or available known exemplars, contain insufficient agreement or disagreement of the fric...


	4.4 VERIFICATION is the independent examination by another qualified analyst using the ACE methodology to either support or refute the conclusions of the original examiner.
	4.4.1 A qualified analyst shall verify all latent print comparisons and/or identifications.
	4.4.2 Analysts shall not verify any conclusions with which they are not comfortable.  Comfort level is a function of training and experience.
	4.4.3 Analysts are encouraged to work out differing conclusions through collaboration.  If the differing conclusion(s) cannot be resolved, the ISP FS Quality/Procedure Manual Section on “Conflict Resolution” will be followed.
	4.4.4 Analysts do not need to conduct verifications on non-hit latent prints candidates generated by the ABIS system. If a potential hit is generated, the ACE-V methodology will be followed.

	4.5 BLIND VERIFICATION is an independent examination of one or more friction ridge impressions at any stage of the ACE process by another competent examiner who is provided with no or limited contextual information, and has no expectation or knowledge...
	4.5.1 Blind verification may be used in situations where a single identification and/or single exclusions exist in casework.
	4.5.2 Blind verification may be used in casework with complex identifications or exclusions (e.g. high distortion, background interference, etc.).

	4.6 OUTSIDE AGENCY VERIFICATION is the examination of friction ridge detail previously examined by an examiner not associated with Idaho State Police Forensic Services.
	4.6.1 ISP Latent Section will conduct outside agency verifications as if they are a new case submitted for examination.
	4.6.2 All procedures and guidelines shall be followed when conducting outside agency verifications.



	ABIS #25
	1.0 Background/References
	1.1 ABIS (Automated Biometric Identification System) is a system that includes a database of ten-print fingerprint cards, latent prints, and palm prints.   ABIS also includes software that is utilized to search the database.  The Idaho State Police is...
	1.2 Integra – ID IBW Latent User Guide
	1.3 IBW Latent Quick Reference
	1.4 Integra-ID Archive manual
	1.5 Integra –ID Archive Quick Reference
	1.6 Integrated System Monitoring manual
	1.7 Integra-ID ISM Quick Reference
	1.8 WIN AFIS Latent Fingerprint Best Practices, September 2002
	1.9 WIN-OPS Manual Revision 2008, September 2008
	1.10 WIN-OPS QA Procedure Outline, April 2004
	1.11 NEC Core and Axis User Guide
	1.12 NEC Latent Examiner’s Reference Training Supplement, December 2016
	1.13 Universal Latent Workstation User Manual, May 2016
	Manuals are loaded on the ABIS system and can also be found at http://secure.winid.org/training.asp. The state representative will send notification of any updates or deletions on the website.

	2.0 Scope
	2.1 To provide guidelines on the suitability of latent prints for ABIS.
	2.3 To provide a method for searching unidentified prints against the available databases.

	3.0 Equipment/Reagents
	3.1 ABIS terminal

	4.0 Procedure
	4.1 TECHNICAL CASE REQUIREMENTS: Not all latent print cases are suitable for ABIS searching. In order to be considered for ABIS searching, the case must contain at least one latent print impression that meets a combination of the following technical r...
	4.1.1 ABIS searches should only be undertaken once all latents have been compared to and excluded from the available known exemplars for possible victims, suspects, and/or named subjects, whenever possible.
	4.1.2 Finger: Latent print impressions from the first joint of the finger can be considered for an ABIS search.
	4.1.3 Palm: Latent print impressions from the palmar area of the hand can be considered for an ABIS search. This includes the writers palm, thenar, hypothenar, and interdigital, as well as second and third finger joint areas of the palm.
	4.1.4 Minutiae Number: Routinely, only latent prints containing at least 10 (ten) minutiae located in the above described areas should be considered for ABIS processing.  Clarity of the overall print/minutia is also taken into consideration when deter...
	4.1.5 Core/Axis: It is not necessary to have the core area visible in the latent impression; however it is necessary to be able to place an approximate core and axis when searching finger impressions.
	4.1.6 An analyst may use his/her discretion when evaluating the overall suitability of the latent print for ABIS searching.
	4.1.7 Latent prints can be acquired into the ABIS computer by means of direct scans or electronic image file transfer. As technology advances, additional secured image file transfers are acceptable.

	4.2 DATABASES: Analysts may search the databases of WIN and NGI. Analysts should be guided by their experience, knowledge of the ABIS system's capabilities, laboratory workload and common sense when choosing which databases to search.
	4.3 DATABASE SELECTION: The following criteria categorize ABIS search parameters by crime type and severity. If the analyst cannot determine the severity either by the crime associated with the case, the investigative report, or by timely conversation...
	4.3.1 Analysts may limit any of the searches based on the circumstances of the case.
	4.3.2 Latent Section Supervisor may, as the circumstances of a case dictate, modify these search criteria.
	4.3.3 Cases with latents meeting the Technical Case Requirements should be searched using the Idaho and WIN database.
	4.3.4 NGI SEARCHES: NGI searches should be conducted on all crimes against person’s cases if possible. NGI searches may also be conducted on property cases when warranted (i.e. requested by the agency or high dollar amount). NGI searches both the crim...

	4.4 ABIS SEARCHING PROCEDURE:
	4.4.1 Generally, the sequence for searching latent prints in ABIS will be: ABIS Case Entry Information entered into IBW will have the following information:
	4.4.2. The case number shall be as follows: IDFS followed by a CL, ML, or PL to denote regional lab, the last two digits of the case year, followed by the last four digits of the laboratory case number, i.e. IDFSML151500 translates to laboratory case ...
	4.4.2.1 Historical numbering for ISP Forensics was as follows: ID 04 followed by the case number, followed by a C, M, or P to denote regional lab, and then the latent number (e.g.ID0420101500M1).
	4.4.2.2 Historical numbering for BCI entry was as follows: ID 01 followed by the four digit year followed by the four digit BCI case number, followed by the latent number.  A dash may or may not proceed the latent number. (e.g.ID01201015001).

	4.4.3 Date of crime.
	4.4.4 Crime code (e.g. 0001 through 0014).
	4.4.5 The entry of case information is followed by the acquisition of “New Evidence” items from which a “New Latent” may be acquired (latent prints can be searched from hard copies or electronic copies).
	4.4.5.1 To maintain the highest possible image quality for ABIS submission, do not print the ABIS processed image and then scan the printed image (the electronic file will produce a clearer image, making minutiae extraction easier and more accurate).
	4.4.5.2 Copies of latent prints to be searched are not considered to be evidence.

	4.4.6 After acquisition, latents may be enhanced, edited, and submitted for search. It is suggested that searches proceed as follows:
	4.4.6.1 LI (Latent Inquiry) or LIP (Latent Inquiry Palm) search regions set to “Include Idaho.”
	4.4.6.2 LATENT_COMBO or LATENT_PALM_COMBO search regions set to “Exclude Idaho” to search the remaining WIN database and register the print should no HIT be obtained.
	4.4.6.3 LR (Latent Registration) may also be performed in lieu of a COMBO.
	4.4.6.4 REMOTE_LI for NGI search, if applicable. Prints submitted to NGI may be “tagged” and will result in temporary retention.
	4.4.6.5 At times it may be beneficial to conduct additional database searches using modified search parameters e.g. (include incipient ridges, large ridges, wide ridges, search multiple cores and axis, and/or search possible reference pattern types).

	4.4.7 For routine cases work, the Limitation of Candidates – LOC (i.e. the number of candidate images returned) is currently set at a default of 15 for both Idaho and WIN searches.  When performing ABIS searches on crimes against persons or other seri...
	4.4.8 Qualified ABIS trained Forensic Scientists may search latent prints generated by/for other analysts. If this occurs, a note will be made in the case file indicating the analyst that performed the ABIS searches. Forensic Scientists shall not perf...

	4.5 SEARCHING MULTIPLE LATENT PRINTS FROM A CASE: For simultaneous impressions, the analyst will search all suitable impressions in ABIS unless a search of the first simultaneous impression results in an identification.
	4.5.1 If a case consists of multiple latent prints made by the same finger, it is only necessary to search one latent impression unless different areas of that finger are present in different impressions.

	4.6 CANDIDATE LIST SID NUMBER MERGE (LC Merge function): Cases searched in ABIS containing two or more latent prints may have the LC Merge function performed on them. Merge Latent Candidate scans each latent print candidate list selected and compares ...
	4.7 LATENT PRINT TO LATENT PRINT SEARCHES - (LLI). These are the searches of latent prints against the previously searched latent prints on file in the unsolved (unidentified) latent print database and are not performed on a routine basis.
	4.8 ABIS PRIORITY SEARCHES:  different databases require different searching priorities.
	4.8.1 Idaho Only/WIN searches utilizing the standard algorithms will be conducted at a priority 6 (normal) search.
	4.8.1.1 Priority 1 searches may be performed for rush homicide cases and cases where/there is an urgent need to notify the submitting agency of the results of the ABIS search. Each WIN-OPS representative may elect to modify a search to a Priority 1 fo...
	Date of priority change
	Brief narrative of the offense
	Hit/No hit
	If hit, where the hit was effected
	Other interesting facts
	Submit to WIN


	4.9 ABIS ONLY CASES
	4.9.1 External agencies that employ their own latent print examiners may request and submit latents for ABIS only.  Documentation of the request shall be documented in the case file.
	4.9.2 In these instances, ISP Forensics will only analyze/consider for ABIS search those latents designated by the agency. Latents not designated by the agency need not be analyzed or searched.
	4.9.3 In the event of an ABIS HIT, only the latent that HIT will be fully analyzed, compared, evaluated, verified, and reported.  Remaining latents will be returned to the submitting agency to complete the comparisons.
	4.9.4 The latent section will provide these agencies with known exemplars of the identified individual(s) to facilitate the remaining comparisons.

	4.10 ABIS CASE DOCUMENTATION: Documentation of ABIS searches and results shall be maintained in ILIMS as administrative documentation attached to the “CASE INFO” tab and shall consist of the following:
	4.10.1 Candidate List - Every search conducted in ABIS will generate a candidate list of subjects in score order (probability of matching the search print). This candidate list displays a markup of the latent print showing Minutiae, Core/Axis, and Zon...
	4.10.2 In the event of an ABIS HIT, the HIT chart or a split screen image of the search print and candidate print will be preserved as administrative documentation.
	4.10.2.1 Split screen images, and any other ABIS generated fingerprint or tracing images, will not be utilized to make a positive identification. Identifications can only be made as a result of comparing the actual latent prints (or photographic or hi...

	4.10.3 ABIS HITS will be recorded on the ABIS HIT LOG located near the ABIS terminal.
	4.10.4 Analysts may, at their discretion, include other ABIS documentation such as screenshots of the edited latent or demographic information pertaining to a HIT.
	4.10.5 The ABIS matrix in ILIMS will be completed for each latent searched.

	4.11 REGISTERED LATENTS: Latent prints that remain unidentified at the conclusion of the ABIS search should be registered in the WIN unidentified latent database. If a registered latent is later identified, it should be deleted from the unidentified l...
	4.12 TENPRINT TO LATENT INQUIRY CANDIDATE LISTS (TLI):
	4.12.1 Analysts are responsible for periodically reviewing their TLI lists for possible candidates.
	4.12.2 If the TLI candidate list produces a possible candidate, the analyst will research the statute of limitations for the case. If the statute of limitations has not expired, the analyst will request that the agency submit the original latent print...
	4.12.3 TLI HITS and their resulting actions will be documented on the TLI HIT log located near the ABIS terminal.


	5.0 Comments
	5.1 DATABASE MAINTENANCE: WIN periodically publishes lists of latent prints currently registered in the ABIS Unsolved Latent Database. These lists are generally published annually. ISP Forensic Services Latent Section is responsible for maintaining la...
	5.1.1 The Latent Section Supervisor shall review the list of registered unsolved latent database searches and remove all latent searches that have exceeded the case statute of limitations.

	5.2 QUALITY CHECK POLICY: Quality control checks will be conducted each day before the system is used. Controls only need to be run for the type of latents searched that day.  For example, if an analyst is only searching a palm, there is no need to pe...
	5.2.1 Quality check procedure:

	5.3 TRAINING:  All analysts utilizing ABIS shall be trained and tested for competency in the standard operating procedures and the operation of the system.
	5.4 LIMITATIONS
	5.4 1 Matching accuracy depends on the skill of the examiner in marking minutia, calculating ridge counts, core and axis placement, proper zoning, and pattern type/finger number selection.  It is also highly dependent on the quality of fingerprints lo...
	5.4.2 Searches are limited to NEC/WIN participants and the NGI database. All other ABIS/AFIS databases/vendors cannot be accessed by this system.
	5.4.3 When multiple ten-print cards are entered for an individual, ABIS automatically evaluates each print and uses the best available print to construct the composite card (e.g. the right index and right middle finger may come from different cards). ...
	5.4.4 The ABIS terminal generates a candidate list and while the program tries to rank candidates, a potential match may be generated from any candidate on the list.
	5.4.5 The ABIS terminal may create a different candidate list each time a query is performed.






