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CITY OF SAN DIEGO

MEMORANDUM
DATE:
TO: Shawn MontpetjtQuality Assurance Manager
FROM: Thomas WashingtqgrsSupervising Crime Scergpecialist

SUBJECT: Evidence Processing Training

Crime Scene Specialist Volunteer / Intelcatent Print Aide
completed the following basic evidence processing techniques and training:

Trainer /
ID # Initials Date

Photography

Cyanoacrylate Ester

Black Powder

Evidence Handling & Packaging
Evidence Report Writing
Alternate Light Source (ALS)
MagneticPowder

Fluorescent Powder

Mikrosil

Sticky-Side Powder (Black & White)
Gentian Violet

Ninhydrin (Heptane & Acetone)
Collection of DNA / Blood / Trace
Evidence CheclOut & Impound
Competency Test Passed

Supervisory Approvalo StartCo-Signed
Case Work
Quality Assurance Manager
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Crime Scene UnitTraining Completion Form
(BasicFingerprint DevelopmentTechniqueg

Crime Laboratory and Unit Overview

Lab Tour
Overview of Duties
Lab Safety

Lab Ethics
Manuals

[ O B A

Modules 1-4: Completion oExercises

Photography

Cyanoacrylate Ester

Magnetic Powder

Black Powder

Evidence Handling & Packaging
Report Writing &Note Pages
Alternate Light Source (ALS)
Fluorescent Powder

Mikrosil

Sticky-Side Powder (Black &Vhite)
Gentian Violet

Ninhydrin (Heptane & Acetone)
Blood / Trace / DNA Collection
Evidence CheclOut & Impound

OOoDooOooooooogodg

Additional Exercises

Vacuum Metal Deposition
Rhodamine 6G Dye Stain
Amido Black

Coomassie Blue

OOo0Oo

, has successfully completed a bdsaining program in fingerprint

development techniquesd training on this day of ,
Crime Scene Specialist: Date:
Analyst Date:

Quality Assurance Manager: Date:
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Crime Scene UnitTraining Outline

Crime L&boratory and Unit Overview

A Lab Tour

A Overview of Duties
A Lab Safety

A Lab Ethics

A Manuals

Modulel: Evidence Processimand Handling

Barcode System

Photography

- Exercise #1

Cyanoacrylate Ester (Superglue)
Magnetic Powder

Black Powder

Evidence Handling & Packaging
Note Pages

Introduction to DNA

- Assignrent#1

Too oo oo To Po o o Do

Module2: Evidence Processing and HandliGgntinued

A DNA/Blood/Trace

Module3: Evidence Processing and Handling Continued

A Alternate Light Source (ALS)
A Fluorescent Powder
A Dye Stains
A Mikrosil
- Assignmeni2

Module4: Evidence Processing and Handling Continued

A Sticky-Side Powder (SSP)
A Gentian Violet
A Ninhydrin

- Assignment #3

- Assignmeni4

Page4 of 106 Crime Scene Unit Traininglanual April 18, 2022



Crime Scene Training Outline

Module5: Courtroom Testimony

A Expert Witness Testimonigtiquette, qualificationspolicy and procedures)
A Demonstrate competency in all aspects of processinpamlingevidence.
A Be able to clearly and professiolyaflescribecrime scene documentation.

Miscellaneous Informatian

A G Drive
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Crime Laboratory and Unit Overview

1. Department and Crime Laboratory overviews

A Department overview and tour

A Crime Laboratory and tour

A Crime Scene Unit overview and duties

A Laboratory Safety responsibilities and procedures

2. Crime Scene Unit Manuals

A Crime Scene Unit Manual
A Crime Scene Evidence Processing Training Manual

Required Reading

1. Crime Scene Unit Manual
2. Crime Scene Evidence Processing Training Manual
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Module 1: Barcode System

1. All evidence will be checked out/through the barcode system
2. All additional items created will be entered into the barcode system
3. Additional evidence can be:

A DNA/ blood swabs
A Trace evidence
A Latent print lifts / photographs

* Any additional items created will lrossreferencedto the item from which they were
created

Named List:

Printing out a list of evidence to be checked out from the Property Room:

1. Open FileOnQ
2. Clear your worklist
3. Clear the field
4. Enter the barcode number of the item to be checket ewter
A File
A Worklist
A Add current item (shortcut on toolbar)
A Repeat process for each item to be checked out (make sure you clear the field in
between)
You can add several items at the same time from a single incident number
5. Instead of bringing up the iteby barcode, go to the Incident number field and enter in
A the Incident numbeir enter
A Click on ABrowseodo on the toolbar
A Select the items to be checked out by checking the appropriate boxes on the left
side
A Click fAOKO at the bottom
A File
A Worklist
A Add allitems to worklist (shortcut on toolbar)
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Creating a new barcode entry:

arwnE

© N o

Open the barcode system
Enter the barcode number for the item processed
This will bring up any information already entered for the case
Click on theNewicon (top left corner) to create a new (blank) field
Any data carried over will remain the same with a few exceptions
A Enterin theCase #f it is not there
A Enter in theStation Impounde@Property Rooni HQ)
A Recovered Bys you (search by last name in drop down menu)
A Recovery Datavill be changedo the date you collected your item
A Enter in the collection time
A Recovery Addresswill be changedto Crime Scene Unit
A Recovery Locationwill be changedto the item and barcode from which it
came
A Example: Knife (10045896)
A IF theTransported by field is occupied yoMUST take out the entry
A Click on the drop dwn for that field and scroll to the top where there lidaak
entry and click on the blank (you
A Then delete the transport date and time below
Enter in theEvidence HoldasHold for Forensic Analysis
Enter in theCategory asEvidence Subitem
Enter in thdtem Type as needed
A DNA swabfor possible DNA
A Blood swabfor apparent blood swabs
A Laboratory Evidence for latent printd possible hairs / possible fibers
A Lab item type for latent print carsd or photographs
Click on theSaveicon (black floppy disc) top left corner next to thewicon
(This will save your entry and assign the barcode numbgr

Printing a barcode:

1. Click on thePrint Barcode Label icon
A A newwindow will pop up
2. Select the label design
Click on thedrop-downmenu
Select05 CSUfor all swabs/hairs
SelectO1 Prop/Narcfor all Latent Print evidence
Click on thePrint button
Select the printer (there are three label printers to cHom®a Z1 [hallway]i
z2
[middle room]i Z3 [front room)
Click Print
Affix label to package

o To To T T Io o T
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Additional Items§ Numbering / Referencing

All additional items created will generate a new barcode in the computer
The additional items will berossreferenced back to the item from which it was collected

Example:
1. A screwdriver is 10077280 in the barcode system
2. A DNA swab is collected from the handle and assigned 10078420 in the barcode
system

In the comments field for the screwdriver you will type:

A Your initials, ID # and date of entry

A This item was processed for prints and DNA evidence
A Prints were / were not developed

A Swab collected (see 10078420)

In the Recovery Address and Location fidlmsthe swab you will type:

A Recovery Address: Crime Scene Unit_ Screwdriver (10077280)
A Recovery Location: Surface of the screwdriver, after latent print
processing
(Use additional description field or comment section for more room)

Printing a CSU Report:

1. A printout of all evidence processed and created will be included with the report for
review
2. This will NOT be a note page
3. Bring up the case in the barcode system by typing in the Incident #
A Click onBrowse (top middle)
4. Select the items to h@inted by checking the boxes to the left of the barcode number
Click OK
Click onReports
Click onExternal Reports
Click on97 CSU Property Report
A pop-upwindow will ask to include notes?
Click Yes
Click OK
A print preview screen will pop up
Click on the printer icon
Click onPrint

T> T> T> T> T>o T T T T>o T
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References:

1. Crime Scene Unit Manual Section 2.4
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Module 1: Photography

Introduction to the camera

1. Settings

9

A Curved surface

A Flat surface

A Reflective surface
Digital menu training
TIFF / JPEG

2
3
4. Latentprints
5.
6
7
8

Focusing / Diopter

. Shoe prints, etc.
. Ruler / Info
. When to photograph evidence

Downloading to the computer

10. Computer overview

11.Enhancing photos

12.Burning discs

13.Lighting techniques

l4Labeling evidence for photographs (AAO
15. Relationship of multiple prints on evidence

D5/D810part one:

1.
2.
3.

©oNOO

Make sure the camera is ON
Make sure you are in TIFF
OpenComputer D: drive on desktop
A Create a case file (My Documeiit¥our Name) using the Incident or Case
number
A Create avlaster andWorking folder within the case file
A Close screen
OpenCamera Control Pro 2on desktop
Tools
Download options
Browseto locate Master folder in case file
Prefix: Image# _
Suffix: _Item Description_Barcode #
Edit to change the image start #
OK
(Example: Image_01_Knife 10234567
Take picture (automatically saves to Master file)
A new b will open where you wilpreview the images
Make the image 1:1 (see instructiamrspage 11
Save the 1:1 image to théorking folder
S a v elmage#_d@scription of itemBarcode# 1-1 0

T> T T T T T T>o T
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A

Example: Image_ 01 Knife_10095594-1

10.1f you make any enhancements to the image, it must bealtare¢he 1:1 conversion

A

Save to th&Vorking folder

A S a v elmagse#_d@scription of itemBarcode# 1-1 Processeul

A

Example: Image_01_ Knife_10095594-1 Processed

11. Always check to ensure the image is 1000ppi or greater

D5/D810taking photographgart two continued

PwpnPE

T> T>o T T> T>o T

Place the evidence ontg#ce of clean butcher paper
Place the evidence under the camera lens

Label the area to be photographed with brackets and a letter of the alphabet
Place a ruler next to the area being photographed
The ruler must be flat and on the same plane as the print

Ruler must havénitials, Date andBarcodewritten on it

The ruler must be completely horizontal or vertical in the photograph

Get the lens as close to the print and ruler as possible
Image must be captured at 1000 dpi or greater
Capture / savenage as listed above

Saving images to DVD / CD:

1. OpenNero Start Smart icon from the desktop screen
2. Place mouse over the paper i¢brata)
3. Scroll down tomake data CD or DVD

Too J>0 T T To To To Bo o T Jo T To

Click to select which type of disc

New window will open (Disc content)

Click on Add on the right side (opens another window)
Click onMy Computer on the left side

Locate thecase file

Open theMaster file

Highlight all images

Click Add

Close the window

Click Next

TypeCase #or Incident # in the DiscNamefield
Click on theBurn symbol at the bottom
Fill-out necessary information on your disc

4. Repeat above instructions for ttéorking Copy / 1:1 disc
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Keeping the gray ruler from turning black during photo enhancements in Photoshop:

1. Select thd.assotool

A Right click on the tool to seleftoly Lasso
A Click the |l asso around the ruler (corne
A Click onSelect
A Click onInverse
A Make the enhancements to the image
A When complete hiCtrl -D to deselect the ruler
A save as instructed
Scans
1. Bleach scanner and use butcher paper to place over item
2. Place evidence onto scanner
3. Make sure there is a ruler in the area to be scanned
4. OpenAdobe Photoshop CS5
5. Create a case file (refer to pagensth Master andVorking Copy folders
6. Click on
A File
A Import

A EPSON Perfection V700/V750¢
7. Click onPreview
8. Preview screen will open with the image
A Make sure the scanner isidt00 dpi
9. A moving rectangle will appear on the image
10.Move the rectangle (click and drag)ttee area you want scanned
A Click onScan
A When the new scanned image appears, close out the scan capture box and
preview screen
A (you wonét be able to save the image urt
11. Save this image to tHdaster folder
Save i nbaag# [@scsption Barcoa #
Example: Scan_01 Demand Note 10045978
Save the image again to téorking folder
If enhancements are made, save the enhanced imagddition to the Working
image
A Scan01_Demand Note 10045978rocessed

T> T T T

ConvertingPhotographs to 1:1

This technigue is most accurate when the ruler is placed either horizontally or vertically in the
image (NOT at an obscure angle

1. Open the image in Photoshop
2. Use thecrop tool to select the largest known measurement on the axedQmm), press
Enter
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3. The image will reduce to the selected ruler size
4. From thelmage menu, choosémage size
5. Uncheckthe Resample Imagebox (if checked)
A This links the three document size fields together
6. In theWidth field (if the ruler is horizontal), enter the measurement that corresponds
with thecropped ruler and select the unit of measuee40 mm)
A A newHeight andResolutionis automatically calculated
7. If the ruler is vertical you will enter the measuremiartheHeight field
Copy (Ctrl-C) the newResolutionand clickCancelto exit
Hold theCtrl -Alt-Z keys at the same time to step back to the original image
From thelmage menu, choosémage size
TheResolutionf i el d di spl ays theiodocument s cu
Verify that theResample Imagebox is stillunchecked
Paste (Ctrl-V) the new resolution into thResolutionfield and clickOK
TheWidth andHeightf i el ds adj ust automatically t
The image is nowt:1
Savethe resized image

Too J>0 T T To To To o I

DiscussionT opics:

PPE

Receiving Evidence (sealed / write on packaging)
How to fill out note pages

Sequential Processing (1958)

PpwnhPE

References:

1. Crime Scene Unit Manu&ection3.0

2. National Institute of Justice, et dlhe fingerprint sourcebooluly 2011

3. PoliceScientificDevelopmenBranch(London).Sceneof Crime Handbookof
FingerprintDevelopmenTechniques1993.
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Module 1: Photography

Exercise#l

Use the DCS5 system for the following exercises. Include overall/orientation view and close
up view of latent print. Use a scale.

1.

Exercise 1:Photograph a visible print (ink or powder) on a latent print card. Mark the
print A.

Exercise 2:Photograph aisible print on a curved surface (can or bottle). Mark the print
B.

Exercise 3:Photograph a latent print developed with fluorescent powder (red or green)
on any surface. Mark the print C.

Exercise 4:Photograph a latent print on plastic using reflected UV light. Mark print D.

Exercise 5:Photograph a latent print developed on duct tape with polarizing filter. Mark
the print E.

Exercise 6:Burn Exercises-b to a CD with using the proper folder configuration.
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The Fingerprint Sourcebook
Chapter 11 Equipment

11.2.5 Cameras

Any type of camerahathasaccessoriefr closeup work canbeusedin fingerprintand

palmprintphotography (Moenssens971,p 151). However,a camerasystemwith a lens for
macrophotography works beBthobgraphicflood lights or an oficamera flah system for

lighting isnecessary. These, in combination, forgyatem that cabhe used to photograph

evidence in the laboratory orinthei el d. The press &R wihewmas c d mé ma
themostcommonlyusedcamerauntil it wasreplacedoy easyto-use35 mm cameras. The newer
high-resolutiondigital singe-lensreflex camerasrealsosuitablefor finger- print photography

(Dalrymple, Shawand Woods, 2002, ppb0 761; Crispino, Touron,andElkader,2001,pp

479 495).

11.3.5 Cameras

Asin field work (see section 11.2.5), most camerasamessories that are capable of

closeup photographghould be suitable for fingerprint photography in the $ecialpurpose
fingerprint cameras were developed thaiployed a fixed focus and were qgaa directly over
theprint to be photographed. Thes@meras were equippe&dth batteriesandsmallbulbsfor
illumination. Theyprimarily used2 . 2x8 0 20B640& 5 &heeffilm. Pressandview cameras
(e. g50 4£o oxwn and epralsatsed@mdadar bhe adgahtage of being useful
for generakrime scengphotographyDuring the 1960s, the Polaroid Corporation introduced the
MP-3 copy camera and, later, the MKFigurelli 7). TheMP-4 became a widely used tool for
fingerprint photography whin the laboratory setting becausallowed forthe use of glass plate
holders, sheet film holders, roll filadaptersfilm packholders,andgroundglassfocusing.The
useof 4 & 5 &heeffilm to recordfingerprintsatalife-sizescale orthe negatie is still common
in someagencies. However, the trend of using 35mm and digital equigicentrasand
scannersis becomingmorecommon.

Digital equipments convenientandproducesesultsthatareinstantlyviewable.lssues
of quality aremeasuredn manyways,with resolutionandbit depthbeingtwo importantissues.

A F r i mdgeimpnessionshouldbe capturedcoloror grayscalept 1000ppi or higher
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resoltion. Grayscale digital imaging should be at a minimur8 lits. Color digital imaging
shouldbeataminimumof 24b i ({SWE&FAST,2002,p 277).
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Fingerprint Photography

122

Chapter Five

Bloody Fingerprints—FProtocol

1. If a bloody fingerprint contains ridge detail,
photograph the fingerprint prior to devel-
opment and processing.

2. Collect a blood sample fox&PNA analysis
by swabbing a portion of the tint.
Igcoagulateg (ﬂgmke.ned) bloofidnf‘t:g:ol-
lected in portion of a Igferprmt, collect
the coagulated portion. If possible, avoid
the core of the print and any minutiae
points.

3. Apply the appropriate blood-enhancement

chemical and rinse (if applicable).
4. Take a second photograp! Pﬁ of the fingerprint.
5. Apply blood-mhancement ch y a
second time (if applicable).
6. Take a third photograph of the fingerprint,
Vacuum Metal Deposition

Vacuum metal deposition (VMD) is a process

by which evidence is placed in a vacuum and
metal fragments are transferred onto the evi-
dence, revealing latent fingerprint residue.

The process may be used on smooth, nonporous
surfaces such as plastic bags and packaging,
leather, plastic, glass, some fabrics, and other

(i

smooth surfaces. Due to its expense, VMD is
not commonly used.

FINGERPRINT PHOTOGRAPHY

General Guidelines

A forensic technician must photograph finger-
ﬁnnfs on various surfaces and under various

ighting conditions. Although fingerprint
powder and lifting techniques are used, the
fingerprint should be photographed prior to
lifting. In many criminal cases, photography is
the only means of documenting the fingerprint
evidence. The steps to photographing a finger-
print include the following:

1. Place a camera on a tripod. The face of
the camera lens must be parallel with the
fingerprint.

2. If using a digital camera, it should be eight
megapixels or above and should be set at
the maximum resclution available.

3. Take orientation photos of the locationfbs

the fingerprinywith an evidence placard
in place.

Photo 5-36. Bloody fingerprint on plastic knife.

Pagel8of 106

Crime Scene Unit Traininglanual

April 18, 2022



Fingerprint Photography

Fingerprint Classification and Processing 123

4. Place an adhesive-backed scale on the sur-
face next to the fingerprint. Many agencies
require that photographs be taken without
and with a scale.

5, Uiji: macro lens, filkshe frame bf the
viewfinder with the scale and fingerprint.

6. Set the white balance to the dominant light-
ing in the room.

7. Auto metering may be used. .

8. The depth-of-field may require adjustment.

MW‘ generally produce sufficient
depth-of-field. Adjust the shutter speed
to obtain the appropriate exposuzre.

9. I a flash unit is necessary, position the unit
at a 45-degree angle to the print to avoid
hot igois Take a control photograph with-
out the flagh to ensure that the does
not obscure detail of the fingerprint.

10. Side (continuous) lighting positioned at
45 degrees to the evidence may be used.
Adjust the white balance accordingly.

Fingerprints on Low-Level Vertical
Surfaces

Fingerptints on low-level vertical surfaces will
require inverse mounting of the camera on a

Photo 5-37. Bloody fingerprint after chemical enhancement. .

tripod. Viewfinder accessories that attach to the
camera and operate like a periscope accompany
some cameras. The periscope helps the photog-
rapher peer through the viewfinder when the
cameta is in an awkward position. If such
accessories are not available, it may be neces-
sary for the photographer to lie in a prone
position to peer through the camera’s
viewfinder. To aveid contact with contaminates
that may be present, the forensic technician
should place craft paper or plastic sheeting on
the surface before lying down.

Fingerprints on Curved Surfaces ¢

Photographing fingerprints on curved surfaces
such as bottles or cans reguires excellent depth-
of-field, preferably F-22. Alternatively, one may
capture multiple, overlapping images of the fin~
gerprint and layer the photographs with a soft-

ware program {e.g., Adobe Pirotoshup”).

Fingerprints on Mitrors

Photographityg a fingerprint on a mirror can be
problematic because a reflective (duplicate)
image of the fingerprint will be observed in the .

Pagel9 of 106

Crime Scene Unit Traininglanual

April 18, 2022



Fingerprint Photography

124 Chapter Five

Photo §-40. Photographic setup with print on
horizontal surface.

® Cail
Photo 5-38. Photographic setup with print on a
vertical surface,

Photo 5-41. Filters may be used to remove back-
ground colors.

Photo 5-38. Photographic setup with print on a Photo 5-42. Photographic setup for evidence on low
vertical surface. vertical surface.
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Fingerprint Photography

Fingerprint Classification and Processing

125

photo. If good depth-of-field is used, the dupli-

cate image is enhanced. Therefore, hotogra-
pher should use; th- Eu.ch =
minimizes the duplicate image reflected by
the mirrof

The photographer should brackefimages of
the print, using mulﬁtile f-stop settings, starting
with the poorest depth-of-field setting and
increasing the f-stop with each subsequent
photograph. The shutter speed may be adjusted
o compensate for exﬂglosme changes with each
photograph. One of the photographs should
produce little or no duplicative image but
provide enough depth-of-field for comparison
purposes.

Fingerprints on Vehicle Windows

Photographing fingerprints on vehicle windows
can be challenging also. Reflection and objects on
the opposite side of the window can distort the
fingerprint image. A sheet of paper may be taped

Photo 5-44. Fingerprint on curved bottle.

to the opposite side of the window to prevent
reflections or obscure distracting objects.
Diffused lighting may help if the window is
reflective. Reducing depth-of-field will alao hel
diminish distracting images on the opposite side
of the glass,

Alternate Light Source Photography

An ALS, also referred to as a forensic light
source, is used in a variety of forensic applica-
tions. To photograph evidence being viewed
with the assistance of an ALS, one should follow
a simple rule: The ALS filter used by the photogra-
pher to observe the evidence should be of the same
color as the filter used in the camers. The steps to
photographing evidence viewed with an ALS are
as follows:

1. Place the camera on a tripod or copy stand.
If photographing a fingerprint, the face of the
camera lens must be level with and parallel to
the fingerprint. The same procedure is followed
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Fingerprint Photography

126

Chapter Five

Photo 5-45. Fingerprint on curved bottie.

for shoe impressions, bite marks, or any type of
evidence subject to comparisons. When f{:ho—
tographing evidence such as biological fluids

for documentation (not comparison) purposes,
the face of the camera lens need not be level or
parallel with the evidence. )

2. The same filter color used on the ALS s used*
on the Cameral A glass or plastic filter is con-
nected to the front of the camera lens. In lieu

of a camera lens filter, a sq;xare plastic filter

can be held in front of the lens.

3. The ALS and the square plastic filter should
be stationary, A stand with clamps can be used

to hold the ALS and plastic square in place.
Tha ALS should be postioned atan obligue*
4. Depth-of-fie.ld depends on the surface. P81

is usually sufficient. If the surface is curved,
the depth-of-field should be increased.

Photo 5-46. Fingerprint on mirror; poor depth of field
was used to minimize reflection and double image.

5.:1SO 400 4ilm is recommended and the shut-
ter speed is adjusted for proper exposure.

6. Auto white balance is recommended.

7. Ascale is placed next to the fingerprint. The
camera’s photo frame is filled. Photographs
without and with a scale should be taken.

8. The photographer should bracket the
exposure, even if photographing digitally.
Although the image may appear satisfactory
on the LCD screen, the actual fingerprint
image may be too bright. Therefore, the
photographer should take und sed and
overexposed images two full f-stops in both
directions. Underexposed images are usually
best for fingerprints viewed with an ALS.

Advanced Lighting Techniques

Lighting conditions are problematic when pho-
tographing a fingerprint located on reflective evi-
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Your at-a-glance guide to aperture scales and what the numbers mean
NP zsiops PN s
f28 28 28 .
32 Wide apertures
33 The widest apertures have
o f-stops with the smallest
d E 35 | numbers. The maximum aperture
AR fl4 4 ﬁ 4 available depends on the lens you're
5 15 8 % 45 using. On many zoom lenses, for
=1 S 48 w example, the maximum aperture
E E F g 5 gets smaller as you zoom in.
=) -
O w
T 0 f/5.6 5.6 5.6
2 v 63 7
7] Medium apertures
3 6.7 e The middle apertureson
- 71 your lens tend to give you the
f/8 8 8 L best-qualityimages. However, they might
a 9 not give you the amount of depth of field
pur you require. Think of it as a balancing act,
E 0 85 4‘ with some compromise required
w o n
=0 fm - 1
e =]
-
o 3 g 13 .
=
S 3 3 13 E Small apertures
8 ot ﬁ % Most lenses have a minimum
5 w aperture of f/22, although some
jas /16 16 16 stop at f/16 while others go down to f/32.
o - —
s - 18 As aperture gets smaller, depth of field
19 g increases. Ultimately, though, the image
| 7 & 20 resolution deteriorates due to diffraction
| 2 2 2 J
$ v
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Module 1: Cyanoacrylate EsterFuming (Superglue)

Introduction to cyanoacrylate ester:

A What types of evidence

A How the chamber works

A UV shelves hooks

A Control / documentation

A Troubleshooting the chamber

1. Cyanoacrylate Ester polymerizes on some latent prints to produce a white deposit
catalyzed byvater and possibly other constituents of latent prints.

2. Effectiveness is dependent oropessing conditions atmospheric pressure, normal room
temperature and relative humidity of 80% are optimal conditions.

3. Use on nofporous surfaceand semporous (glossy) surfaces
4. Can use fluorescent dye to enhance prints

Superglue tank:

1. Purge tank if necessary (will say in the display if needédd) the greerPurge Cycle
button(if it says 10 purges left you need to change the carbon filters and sign the log)
The blueOpen Doorbutton will light up when the chamber is ready
Remove theacks and run them through a UV hdodoth sideghooks and clothespins
too)
Replace the racks and load the evidence into the tank
Evidence should be placed in such a way to maximize exposure to the fumes
Place a fingerprintontrol ona black control cardnd place inside the tank
Pour a small amount of glue into a tin tray and place onto the hot plate inside the door
Check water level in tank
. Close the door
0.Adjust the length of time for the glue cycle if necesgaf/minutes is the best time)

A Push the greeklenu button

A To change the time, use the up/sown arrows accordingly

A Push the greellenu button agairi EXIT will be in the display

A Push the down arrow to exit

wn

BHOo~NOA

When ready, push the bléaito Cycle button to start

The full cycle will take approximately 75 minutes to complete to plan accordingly
The blueOpen Doorbutton will light up when the cycle is complete

Push the blu®pen Doorbutton to unlock the door and turn the handle to open
Remove the evidence

Throw away the tin with any remaining glaed the control

Photograph any positive results

NoohswNpE
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8. Follow up with powders
9. Check the positive control box for A90

References
1. Crime Scene Unit Manu&ection 32 and 3.3
2. National Institute of Justice, et dlhe fingerprint sourcebooluly 2011
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The Fingerprint Sourcebook
Chapter 7 Latent Print Development

7.9 Cyanoacrylate Fumingy.9.1 Background)

The liquid commercial adhesive, super glue, was inadvertently developedl@b0e by
researchers who weteying to developanacrylic polymerfor theaircraftindustry. Besidegs
useasaglue,CA adhesivealsofounduseasafield dressingn Vietnamin the 1960s althoughit
nevereceivedrDA approvalfor thisuse.In thelate 1970sre-searchers in Japan and the United
Kingdom almost simultaneously discovered the latent fingerprint develomayeabilities of the
fumes of the liquid adhesive. Shorthereafter, latent print examiners from the U.S. Army
Criminal Investigabn Laboratory in Japan and the Buredidlcohol, TobaccoandFirearms
introducecdhis techniquéo North America. Once CA fuming proved practical, vk
introductionof methodgo makethetechniquefaster and more effective, it quickly gained
acceptance worldwid&erman2005;Jueneman982,p 15). Since those early discoveries,
innumerable crimes haveeen solved through the routine use of CA ester (usonathyl or
ethyl) fuming of evidence, and a substangialountof researcthasbeenaimedatidentifyingthe
ideakenvironmenftor thetechniqueToday, CA fuming continues to be a versatile and effective
developmentechniqueonvirtually all nonporousurfacesncluding glass, metal, coated papers,
and all forms oplastics.

The method is particularly effective on rougjirfaces where physical contact with a
fingerprint brushends to develop the texture of the material along witlatéet fingerprints.

CA vapors are extremely sensitivefitagerprintresidue, adaptable to many different criscene
andlaboratorysituationsandarerelativelyinexpensiveo employ.Studiesinto the explicit
polymerizationinitiators andtherole of waterin thedevelopmenof latentprintsareongoing.
Thesestudies should eventually lead to a bettederstandingf latentprint polymerizatiorasit
relatesolatentprint compositionpH, aging,andhumidity.

7.9.2Theory

Super glue or CA developmenit latent prints is besixplained as threestage process
to produce polymegrowth,thusenablinglatentprint visualization. Thdirst stageoccurswhen
fumesof CA estermonomers (see diagram of ethyl CA monomer in Figildel Yare introduced
to latent fingerprints and quickly bond wittitiators in the residue. In the second stage, the

monomeon thefingerprintresiduereactswith anotherCA monomein the vapor phase to form a
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dimer on the print. This reaet#th yetanothemonomerandanothergventuallyforminga
polymer, dong chain of CA molecules. The final phaseh&n the polymer chain reaction is
terminated. The overalevelopmentime is fast,especiallywhenvolatilization of the liquid glue
is accelerated (Lewis et al., 2001, 2pli 246). Thepolymerization process may, however, be
restartedaterif fingerprintsproveto beunderdevelopedlith thefirst exposurdo fumes. Fully
developed CA prints are a white thréienensionalmatrix, often visible to the unaided eye, and
can be furtheenhanced with a variety of techniques.-@é&velopedmpressions are generally
more durable than untreated fingerprints becafisliee plasticizationof theprint. Becausef

this, someauthoritiesrecommendCA treatmenin thefield beforeevidencepackagng to protect
otherwisefragilefingerprints during transportation and storage (Perkinghoohas1991,pp
157 162). For normal eccrine sweat fingerprints, CA polymerirsder ambient laboratory
environmental conditions apearsasnoodlelike,fibrous structuresvhenviewedwith a
scanning electron microscope (SEM) (Figuré2). Theseolymer morphologies change,
however, when variablesich as the age of the latent print, the residue compositidn,

environmentatonditionsarealtered.

FIGURE 7-10 OH

FIGURE 7-11 o

Lewis et al. (2001, pp 24246) observed differencégtween clean and oily latepitint
residues and the effeofsagingon each Latentprintslackingsebum(cleanprintskended to
suffer from the effects of aging to a fareaterextent than prints containing sebum (oily prints,
Figure7i 13). After 1 day of aging, clean prints showed a trawey from the previously
mentioned fibrous morphologgward polymer structures that appeared rounded Biglkt.
Cleanprintsalsobeamedifficult, if notimpossible, to develop after a period of only 2 weeks,
whereagrints contaminatedvith sebumproduceddistinguishablpolymergrowthfor periods

of upto 6 months.Lewis etal. (2001, pp 24i1246) also observed that@av-humidity
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environmenturinglatentprint aginghadanoticeableandadverseémpacton developmentith
CA, whereagrintsaged under high humidity lasted longer and prodinglerquality
polymerizationInterestingly Jatentprintsdevelopedn avacuumchambealsoproducesmooth
sphericalor capsuletype formationsobservedvith SEM andtendto be moretranslucento the
unaidedeye (Watkin etal., 1994,pp 545 554).This maybeduein partto exposingheprintto the
nearzerc-humidity environment of the vacuum, presumably remgwmoisturefrom the
fingerprints.Therole of humidity inCA developmenof latent printss not understood athis
time. During the miel990s, Kent empirically observéidat humid environmentsutperformed
vacuum environments in the CA development of latent prints (Keni\anfield, 1995;Kent,
2005,pp 681 683),wheread_ewis etal. (2001,pp 241 246)observedhathumidity duringthe
latent print aging process had a greater effect dugmg polymerization. Clearly, the role of
humidity during agingandpolymerizatiormustbeexaminedurther.The actual initiators that
cause latent print polymerizatiane just recently being understood. Originally, it was believed
that CA primarily racted with the water in fingeprint residue (Jueneman, 1982, p 15).

However, currentesearchndicateghatwatersolubleaminesandcarboxylicgroups in
latent print residue are the primary initiatorsG# polymerization. These two groups each
produce signiftantly higher molecular weights of polymer growth taater alone.
Furthermore, amines and carboxylic acid wilymerizein theabsencef anywater,leavingthe
role ofwater during the aging and development process un@éargackietal., 2005).The pH
of the humidity to which the latent prints aeposedrior to CA treatmentnayalsoplay an
importantole by rejuvenating latent prints prior to the polymerization process.

Latent prints that are exposed to acetic \aambrsandthenCA fumedhaveshown
highermolecular weights than those not exposed. Conversely, lasiiclity producedwith
ammoniavaporsalsoappearso enhanceCA developmentPresentesearchmakesit clearthat
acidic and basic humidity environments will both individually enhance latent print polymer
growth, with acidicenhancement proving more effective. Although theaetechanism is not
fully understood, it is currently thougtitat exposure to ammonia vapors primarily enhances the
functionality of the amine groups, whereas acetic aapbrsfavorablyinfluencethemorerobust

carboxylicinitiators(Wargackietal., 2005).
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7.93 Application

It is important to mention that liquid CA and its funtas cause acute damage to skin,
eyes, and mucousembranes, and the lotgrm effects of exposure ametfully known.The
usermusttakecareto useappropriatateventilationandpersonaprotectiveequipmentandto
alwayspracticesafehandling.All ma n u f a ovarnimrg®ncluisg those given in material
safety data sheets, mumheedediuringuse.The ideal result of CA development is
polymerization orthe latent print that sufficiently scatters light and doescoat the
background, makinthe white impression slightiysible against the substrate. This type of
Ami ni mal 0 pradvceshegyneatesambuntof detail, especiallyvhen usedn
conjunctionwith fluorescentdyestains(Figure T 14). Overfuming will leave prints appearing
A f r owsth ajack of edgedetail, makingthemdifficult to differentiatefrom abackgroundilso
coatedwith CA polymer.Sometimes, depending on latent composition and environmental
conditions,developedmpressionswill appeatranslucent or glassy in nature and will be very
difficult to detectwithout specificlighting or fluorescentye staining.

In fact, mostimpressionill beaidedby someform ofenhancemertieforerecording.
Fuming with CA can be as simple and inexpensivesa®rizingthegluein afish tankwith a
tight-fitting lid or aselaborate assingacommercially designedhambemith dynamic
temperatureandhumidity controls.Both systemsare intended to achieve the same result:
vaporizing liquidgluein anenvironmensuitablefor polymerizationof CA onlatentprints. A
common and effective approach to ttdatilization of CA is to warmasmallamountof liquid
glue (approximately0g or less)in analuminumevaporatiordishonaheatindlock or coffee cup
warmer. An aluminum dish is preferteetause it inhibits polymerization (Olenik, 1983,90p
10).The warm fumes rise but soon fall to the bottom ofcteember as cooling sets ifherefore,
a circulation fan i®ften used during fuming to keep the vapors evenly dispersed around the
evidence at all levels of the tank. Prihtst are later determined to beder fumectan be fumed
again,in effectrestartingthe polymerizationprocessA secondapproacho vaporizingCA
utilizesa commerciallyavailable fuming wand. These wands typically use buliagleo heat a
small brass cartridge containing ethyl QAleaver and Clary, 1993, pp 4802).

Fumes from théeated cartridge on the end of the wand can be diremtead the
evidence or used to fill a chamber. The disadvantage of using a fuming wand in an open

environment ishat air currents easily sweep the CA vapwsly from thevidence, making
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development difficult to control. The uséafuming wandoutsideafume hoodalsopresents
somdnealth and safety challenges that must be considEredde, 1996,pp 19 31).
Vaporizationcanalsobeachievedvithoutanexternalheasource. Instead, chemical acceleration
is produced by thexothermiaeactionthatcanbeachievedyy pouringliquidglue on a pad of

high cellulose content pretreated wahdiumhydroxide. Pretreatment simply involves a cotton
ball preparedvith afew dropsof NaOHsolution.

CA fuming without acceleration can be achieved bycreasing the total surface area of
the liquid glue, therebincreasing the rate @vaporation. One way to achieve thi® sandwich
abeadof liquid glue betweenwo sheetofaluminumfoil (Olenik, 1989, pp 302304). The
sheets aréhen pressed together and an ink roller is used to ed&ggrseheglueinto athin
layeracrosgheentireinsideof the foil surfaces. These sheets are then openeplacet] inside
a chamber, exposing the relatively volatdgers of glue to the air. CA development time using
this methodwill vary significantlywith thesizeof thechamberFumingin a vacuumchamber
hasalsobeensuggestedsa methodof increasinghevolatility of CA (Campbell, 1991pp 12/

16; Yamashita,1994,pp 149 158; Harveyet al., 2000, pp 2931; Bessmaret al., 2005, pp I@7).
Thereducedatmospherigpressurdowersthe boiling point of the liquid glue and may vaporize it
more rapidly at roontemperature.

The negative pressure also elimindtamidity in thetank,affectingtheoverall
appearancef thedeveloped impressions. Prints developed in a vae@mritonmenbften
appeatranslucentmakingthemhardto detect without liquid dye stains (Watkin et al., 1994, pp
545 554). SomeresearcherbBavefound, however thatthis practice is less effective overall than
the use otontrolledhumidity environmentgKentandWinfield, 1995Kent, 2005,pp 681 683).
Although CA development in a laboratory chamber is preferred, makeshift chambers in the field
can also be easilyreated Chambersncludecardboardoxes,smallframeswith clear plastic
sheeting, large tents, vehicle intericaadevenentirerooms(Weaver,1993,pp 135 137;Bandey
and Kent, 2003).

The most common of these field chambers is probablgut@mobile interior. One
method offuminginvolvesplacingahotplate(reachingapproximatel$0 °C) in the center of the
vehicle, with approximately gramof glue in an evaporation dish. The interior is tsealedoff
by closingall the doorsandwindows.Thefumes from the heated glue rapidly fill the vehicle

interior, developing impressions throughout. This process tagpsoximately 1030 minutes,
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although the length of timis variable. In some cases, so as not to destroy the eeltice,
parts of the vehicle may be removed and fusegghratelye.g.,steeringwheel,mirror).

In some instance§A fuming of afirearm may interfer@ith subsequent firearms
examinationsT he firearmexaminersnayhaveto beconsultecbeforeany CA processing
(Rosati,2005,pp 3i 6). Fuming times depend on the size of the chambequhbatity of glue, the
temperature of the heat source, #melnature of the substrate and latent print residue. Wtider
conditions fuming shouldbeterminatedshortly afterthe first signs of the appearance of
fingerprints. Somexaminers will place a test strip with fingerprints in thember to watch for
the development of prints. This natly helpsto determinewhenprocessinghouldceasebut
also acts to ensure that the equipment is functioninggpisog-uming can be restarted later if
impressions appeanderdeveloped.
7.9.4Enhancement

Once prints have been developed, they can be enhaptiedlly with oblique, axial,
reflected, and transmittdigihting techniqueschemicallyenhancedavith fluorescentdyestains;
andphysicallyenhanceavith theapplicationoffingerprint powder, in that order. Fluorescent dye
stainingand examination with a laser or forensic ligbtirce usally produces the most dramatic
results; however, not alA-polymerizedprintswill acceptdyestains.Dye staining simply
requires preparing a commerciadlyailable fluorescent stain in solution and applying it to the
polymerizedfingerprints.For a comprehensiveeferenceof fluorescent dye stain recipes, see
the FBIProcessindgsuide for Developing Latent Prin{Srozzi et al., 2000) othe Home
Office manual (Kent, 1998, 2004). Once a dp#ution is chosen, it is applied tiee nonporous
surfacedreated with CA fumes bglipping or using a wadhottle tespray it. It is thought that
dye-staining polymerized printworkslike a moleculasieve, wherghe dyemolecules get stuck
in the polymer by filling voids in the compoulenzel, 1999, p 162). For this reason, it is
important toadequately rinse the surface bearing the fingerprintgiveittlye stain. The result is
a print that produces intenBaorescencevhenviewedwith aforensiclight sourceor laser
(Figure7i 14).

At this stageproperphotographyargo beyondsimply documentinghe imagedo
enhancehevisibility of the fluorescing print by recording detail impeptibleto theunaided

eye. Powdering is also a good way to visualize and docupoiyrherizedmpressions.
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Oftentimesjmpressionsaredurableenoughthattheymayberepeatediyrushedwith fingerprint
powderandlifted with tapeuntil theright contrastis achievedn thelift (llisley, 1984,p 15).

7.9.5Conclusion

CA fuming is aproven and effective method of developlatentprint impressions
containingeccrineandsebaceoueesidues that has been in use since the late 1970s. The CA
moleculesbondto residuevia polymerizationto form avisbile and durable compound that can
be enhanced and-reorded by fluorescence, photography, and lifting. Resesaeoeigoing into
the actual chemistry and mechanics of@#ereaction Currently,theheatacceleratetechnique
in controlled highhumidity (6Q 80% relative humidity) isnost often the suggested method of
application. It isalsacecommendethat CA developmenbe doneshortly afterfingerprint
depositionfor maximumresults Although CA fuming has proven effective feaonsiderable
durations otime afterdeposition CA fuming prior to evidencgpackaging can also be an

effective means of stabilizing fragilatentimpressiongluringstorageandtransportation.

FIGURE 7i14
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Technical Note

Chemical Fuming: A Practical Method
for Fingerprint Development on Thermal
Paper

Rongliang Ma "'*
Qun Wei'

Abstract: This paper describes a useful method of chemical fuming
for the development of latent fingerprints on the thermal surface
of thermal paper. Nine chemicals were tried. and the effectiveness
between chemical fuming and ninhydrin was also compared. Several
chemicals were effective in developing fingerprints on the thermal
surface: however, acetic acid was the best.

Introduction

Thermal paper is widely used for business applications (e.g.,
sales receipts and facsimile paper). Generally, there are two
types of thermal paper: one type has two thermal surfaces, the
other has one thermal surface and one nonthermal surface that
is composed of ordinary paper (base paper). It is easy to develop
fingerprints on the nonthermal surface, but it is difficult on the
thermal surface, because substances in the paper react with the
processing solvents, turning the surface dark and yielding poor
results. Forensic scientists have investigated ways of overcoming
the difficulties posed by thermal paper. Stimac used ninhydrin
dissolved in an HFE series solvent [1]. Broniek et al. found that
muriatic acid fuming produced excellent results [2]. Wakefield
et al. used a solvent-free heating method to detect fingerprints

Received May Y, 2003: accepted July 29, 2003
! College of Life Science, Beijing Normal University, Beijing, P.R.
China
Institute of Forensic Science, Ministry of Public Security. Beijing,
P.R. China
Journal of Forensic Identification
364 /56 (3), 2006

Crime Scene Unit Traininglanual

April 18, 2022



Page34 of 106

Technical Note: Chemical Fuming

on thermal paper [3]. Stimac also found that indanedione
works well on fingerprint development on thermal paper [4].
This paper explores the effectiveness of several chemicals in
developing fingerprints on the thermal surface of thermal paper
via fuming.

Methods

Preparation of Fingerprints

Blank thermal paper that had a thermal surface and a
nonthermal surface was purchased from Data Roll Australia
Company (Queensland). Ordinary fingerprints were left by
donors on small pieces of the blank thermal paper. (Wiping
secretions from the forehead and nose was not needed.)

Preparation of Ninhydrin
Ninhydrin was prepared in an HFE-711PA solvent and
processed according to the procedures described by Stimac

{1.

Chemicals

Nine chemicals (acetone, ethyl acetate, acetate acid, ethanol,
methanol, iso-propyl alcohol, hydrochloric acid, HFE-7100, and
n-hexane) were used in the experiments. The fuming chemicals
were analytical reagent grade and bought from local chemistry
shops.

Fuming Process

In a ventilated cabinet, each chemical was assessed individually
by adding about 20 mL into a petri dish. The thermal paper
was suspended above the dish with the thermal surface facing
down, allowing maximum contact of the chemical vapors with
the fingerprints. (An alternative fuming method is also possible:
Using forceps, the small pieces of thermal paper can be tucked
into the top of a half-full 500 mL beaker, exposing the thermal
paper to the concentrated chemical vapors inside the beaker
and reducing the volatilization of vapor in the cabinet. The
paper must not be immersed in the liquids or contact the liquid
directly.) The development time varied for different chemicals,
but generally was not more than 20 seconds.

Journal of Forensic Identification
56 (3), 2006 \ 365

Crime Scene Unit Traininglanual

April 18, 2022



Page35 of 106

Technical Note: Chemical Fuming

Experiments

Experiment I: To determine the best chemical for finger-
print development on thermal paper

A donor left fingerprints on 10 pieces of blank thermal paper
for immediate development with each of the above chemicals.

Experiment 2: To determine the effect of chemical fuming

on aged fingerprints

Two donors each left 80 fingerprints on small pieces of
blank thermal paper. The 160 fingerprints were divided into
eight groups of 20 fingerprints (10 fingerprints from each
donor). Four groups were developed by chemical fuming using
acetic acid at intervals of one week, one month, two months,
and four months to examine the effectiveness of the reagent on
aging fingerprints. The other four groups of fingerprints were
developed by ninhydrin as a control at the same times.

Experiment 3: To examine the effect of chemical fuming on

fingerprint development on the nonthermal side of thermal

paper

One donor left fingerprints on both sides of small pieces of
blank thermal paper. Three fingerprints were left on the thermal
surface and two fingerprints were left on the other side of each
piecc of paper. The fingerprints were marked by pencil and, in
total, 20 pieces of paper were made. After two days, one-half
of the fingerprints were developed sequentially by acetic acid
fuming (only on the thermal surface) and then with ninhydrin. At
the same time, the other half of the fingerprints were developed
by ninhydrin directly as a control.

Experiment 4: To examine the effect on actual receipts

One hundred bank, shop, and supermarket sales receipts from
businesses in Adelaide were developed to examine the fuming
procedure with real samples. Among the 100 receipts, 50 were
developed by acetic acid fuming and ninhydrin sequentially: the
other 50 were developed by ninhydrin directly.
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Results

The percentages are the ratios of the number of fingerprints
developed that had sufficient details to determine individualization
to the total number of fingerprints processed. The percentages
do not include those fingerprints that lacked sufficient detail for
individualization, even if some ridges were developed. Acetic
acid yielded the best results in experiment I, so it was chosen
as the fuming chemical in experiments 2, 3, and 4.

Experiment 1 - Comparison of Different Chemicals

Chemicals Results

Best. 100% fresh fingerprints were developed
Acetic acid and were suitable for identification, often with
good third-level characteristics.

Good. 95% fresh fingerprints were developed
and were suitable for identification but were not
as good as the acetic acid results.

Acctone. cthanol. methanol.
cthyl acetate

Iso-propy] alcohol. Poor. Development rate was lower and the
hydrochloric acid quality of the fingerprint was much poorer.
HFE-7100, n-hexane Worst. None of the fingerprints were developed.

Experiment 2 - Chemical Fuming on Aged Fingerprints
Twenty samples processed in cach test.

One week Onc month | Two months | Four months
Acetic acid 20 20 19 19
100% 100% 95% 95%
Ninhydrin 19 13 10 12
95% 65% 50% 60%

Experiment 3 - Acctic Acid Fuming and Ninhydrin on
Both Sides of Thermal Paper
Thermal side Nonthermal side
Thirty samples processed Twenty samples processed
with ninhydrin

o 30 20

ECHE i 100% 100%
3 5 30 20

Ninhydrin 100% 100%
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Experiment 4 - Actual Receipts
Thermal side Nonthermal side
Fifty samples processed Fifty samples processed
with ninhydrin
Acetic acid 35 18
Ninhydrin 41 30

Discussion

Within the practical limitations of time and the chemicals that
were available to us, only five chemicals (acetic acid, acetone,
cthanol, methanol. ethyl acetate) were determined to be suitable
for developing fingerprints by fuming. (Other chemicals might
also be effective.) An interesting observation is that chemicals
that are suitable for fuming are poor ninhydrin carriers to
develop fingerprints on thermal surfaces. Conversely. some
of the chemicals that do not produce suitable fuming results
are good carriers for thermal paper ninhydrin formulas. For
example, iso-propy! alcohol and HFE-7100 are poor fuming
chemicals, but they can be prepared into HFE711PA, which is
suitable for developing fingerprints on thermal surfaces. Some
people may think it is a polar solvent that reacts with chemicals
in thermal paper that causes the paper to turn black [3], but we
have found that it is not certain that more polar solvents make the
thermal paper darken. For example, iso-propyl alcohol, which
is more polar than acetone [5]. darkens thermal paper far less
than does acetone.

An interesting but difficult to explain observation is that the
ridge color of the fingerprints varies with different chemicals;
white ridges were obtained from fingerprints developed
by acetone, ethyl acetate, ethanol, and iso-propyl alcohol.
Black ridges were obtained from fingerprints developed by
hydrochloric acid, methanol, and acetic acid (Figures 1, 2).
The white ridges may be easily explained because the thermal
surface reacts with chemical vapors and turns dark. and the
fingerprint constituents do not react with the vapors, leading to
a strong contrast between the fingerprints and the black paper
background. The reason for the black ridge may be that some
constituents in the fingerprint react with the chemical vapor.
whereas the substances in the thermal surface do not react.
However, the identity of the substances involved in this process
and how they react are unknown.
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Figure 1

A fresh fingerprint with white ridges developed by acetone
Sfuming on blank thermal paper.

Figure 2

Fresh fingerprints with black ridges developed by methanol
fuming on blank thermal paper.
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Experiments were also conducted to determine whether
fingerprints on other surfaces could be fumed by acetic acid.
Negative results were obtained on ordinary copy paper, glossy
paper. PVC, and glass. These results show that the fuming
principle must be related to the components of thermal paper
and not only to the constituents of fingerprint deposits.

The data from experiment 2 show that acetic acid fuming is
as effective for old fingerprints as for fresh fingerprints, but
ninhydrin is less effective for old fingerprints (Figure 3). The
development rate for acetic acid fuming was higher than with
ninhydrin, so it seems that acetic fuming is more sensitive for
old fingerprints than is ninhydrin.

The data from experiment 3 show that both acetic acid and
ninhydrin gave excellent results. The fuming process did not
affect fingerprint development on the nonthermal surface. The
quality of fingerprints developed by ninhydrin directly on the
nonthermal surface is a little better than that obtained after
fuming. but no difference was detected on the thermat surface.
The ninhydrin method can obliterate the ridge characteristics
developed by acetic acid fuming, but the reverse process is not
true. The reason for developing these fingerprints after two
days was to permit the fingerprint substances to penetrate into
the paper [6]. This also is more likely to represent the actual
situation in a real case.

Experiment 4 resulted in fewer fingerprints being developed by
fuming than by ninhydrin, but the difference was not remarkable
and this could be reasonably explained. From this experiment.
we can see that acetic acid fuming is an effective method to
develop fingerprints on the thermal surface (Figure 4).

There are some disadvantages to using fuming methods.
First, fuming will lead to some contamination of the paper, but
this is normally acceptable, and if the development process is
reasonable, it should not make the printing on the paper illegible.
Maybe more importantly, if there are many exhibits to develop,
the procedure will be very tiring. It is difficult to evenly fume
large exhibits, which might result in some fingerprints being
missed: but this will not happen with ninhydrin. Most of the
receipts from the businesses were quite long, and it was difficult
to ensure fuming of the complete surface. This may be the
main reason for the better ninhydrin results in experiment 4.
Of course. there is also the possibility that more fingerprints
existed on the ninhydrin-processed receipts.
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Figure 3

A four-month-old fingerprint with black ridges developed by
acetic acid fuming on a commercial receipt.

Figure 4

A one-week-old fingerprint with black ridges developed by acetic
acid fuming on a commercial receipt.
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Some examiners have suggested soaking the exhibits in the
normal ninhydrin HFE7100 solution for a longer time until all
of the dark color disappears [7], thus avoiding the need to use
any fuming chemicals or special ninhydrin solvents to develop
fingerprints on thermal paper [8]. Experiments were initially
carried out on this, but with poor results. This was because,
when soaking the exhibits, some damage to the paper and
printing will inevitably happen and often the fingerprint ridge
is discontinuous (Figure 5).

Figure 5

A two-day-old fingerprint developed by ninhydrin
HFE7100 solution with longer soaking time until all
dark color disappeared. The fingerprint is of poor quality,
because the ridges are discontinuous and the
printing on the thermal paper is damaged.

Conclusion

Acetic acid is inexpensive and available everywhere, and the
operational procedure for acetic acid fuming of fingerprints is
relatively easy. In comparison, the preparation of HFE711PA
is difficult because of the poor solubility of ninhydrin in the
HFE series solvents. Moreover, HFE solvents are expensive.
Importantly, acetic acid fuming is more sensitive to the
fingerprints on the thermal surface. Therefore, acetic acid
fuming is a practical method to develop fingerprints on the
thermal surface of thermal paper.
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Safety

Most of the chemicals used in these procedures are toxic
and volatile, so the fuming operation must be conducted in a
ventilated cabinet so that the vapors are not inhaled. Caution
should be exercised to avoid contact with the skin, because some
of the chemicals are corrosive.
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Federal Bureau of Investigation Laboratory
Processing Guide for Developing Latent Prints

Cyanoacrylate Fuming (Microburst Method)

Cyanoacrylate fuming is used to develop latent prints on nonporous specimens.

Equipment

Heater, aluminum dish, fuming chamber

Materials and Chemicals

e Cyanoacrylate (premixed)

Processing Procedure

Using the fuming chamber,
1. Place the aluminum dish on a heating surface and turn the heater to the highest setting.

2. When the dish is hot, place enough liquid cyanoacrylate to cover the bottom surface of the dish
(approximately 3 g for a small chamber).

3. When the cyanoacrylate begins to fume at a steady pace, place the specimen(s) in the
chamber and secure the chamber door.

4. Fume the specimen(s). Fuming time varies depending on the size of the chamber; however, in
most instances, fuming times ranging from 30 seconds to 4 minutes are sufficient.

5. After the procedure is complete, remove the specimen(s) from the chamber to view for latent
prints. If necessary, the fuming process can be repeated.

If a humidified chamber is available, set the humidity between 70% and 80% for best results.

The accumulation of cyanoacrylate glue fumes on some parts of a firearm could have an
unfavorable effect during a subsequent firearms examination. In those instances when a firearms
examination is to be done or anticipated, each chamber opening (e.g., the cylinder of a revolver)
and each barrel opening should be covered with a small piece of tape (just large enough to cover
the opening) before fuming with glue. Ensure that the area to be covered by the tape is
processed by other appropriate methods, prior to covering. Remove the tape after the
cyanoacrylate glue fuming process.

Storage

Original container

Shelf Life

Indefinite

Disposal

Observe all federal, state, and local environmental disposal regulations.
State and local disposal regulations may differ from federal disposal regulations.
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Processing Guide for Developing Latent Prints

Cyanoacrylate Fluorescent Dye (RAM)

This formula is used to dye cyanoacrylate developed latent prints. These prints can then be better
visualized by the use of a laser or alternate light source. This method is effective on all colors of
nonporous surfaces. Additional formulas for dyes used to enhance cyanoacrylate developed latent prints
can be found in later sections of this guide.
Equipment

Scales, beakers, graduated cylinder, magnetic stirrer and stirring bar, squirt bottle or

sprayer, glass tray, laser or alternate light source, dark storage bottles

Materials and Chemicals

¢ Rhodamine 6G (dye content 89%)

« MBD

Ardrox P133D

Methanol

e |[sopropanol

Acetonitrile

Petroleum ether

Acetone

Mixing Procedure

Two stock solutions must be mixed prior to formulating the RAM dye.

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.
Stock Solution 2 (MBD)
Acetone...................... 1000 mL

Combine the ingredients and place on a stirring device until all the MBD is thoroughly dissolved.
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Module 1: Magnetic Powder

Introduction to powders:

A
A
A
A

Sterile applicators / powder
Plenum wall

Cleaning the magnetic wand
Latent print cards

Tape / techniques

(Use magnetic powdexftersuperglug

Magneticpowder processing steps

PwnE

Clean the tip of the magnetic wand before use
Pour a small amount of magnetic powder onto a clean piece of butcher paper
Hold the wand over the powder until it adheres to it
Pass the wand over the evidence, dragging the magnetic powder acsas$aite
A Be careful not to let the tip of the wand touch the evidence
A It may take several passes with the wand to develop the prints
A Tap the item to remove any excess povideéo NOT blow on the item

5. Use tape or Mikrosil to lift any developed priratsd place onto a latent print card
6.
7. Document the lift number on the item of evidence and bracket the location of the lift

Fill out the latent print card (creadamples)

References:

1.
2.

Crime Scene Unit Manu&ection 3.4
National Institute of Justice, et dlhe fingerprint sourcebooluly 2011
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The Fingerprint Sourcebook
Chapter 7 Latent Print Developmen

7.3.1 Backgrond
Latentprint visualizationwith powder,orii d u s tinvatvegbeapplication of finely

divided particles that physicalbdhere to the aqueous and oily components in latent print
residue on nonporous surfaces (Sodhi and Kaur, 20Q1L7{@.76). This technique is one of the
oldest and mostommonmethodsof latentprint detection, withoneof theearliestreferences
datingbackto 1891 (Forgeot,1891pp 387 404). Early practitioners used a variety of locally
availableingredientdo maketheir own dustingpowdersjncluding charcoal, lead powder, cigar
ashes (Moenssed971,pp 1061 0 7 ) , p o wd ebrleude of, w apsohsodiggghenidg
Powderinc.,2002,pp 2i 3), andtalc (Olsen,1978,pp212 214).
7.32 Theory

Fingerprint dusting is relativelsimple and relies on treherencef powderto thelatent
print residueto providegood visibility and definition of fingerprint detail. Lateptint powder
hasanaffinity for moistureandpreferentialllingsto theresiduedepositedy friction ridgeskin.
It is well acceptedhatthe mechanicahttractionbetweethese particleandthe moistureand
oily componentsna print causes adhesion, with absorption being a féisen,1978,pp 212
214;LeeandGaenssler2001,pp 108 109).Particlesize,shaperelativesurfaceareqOlsen,
1978,pp212 214),andchargegMenzel,1999p 143)appeato playrolesaswell. Most
commercialpowdersrely on at leasttwo essentiaklements to provide adhesion to latent print
residue withoutfi p a i nthe substraieTheseelementsarereferredo aspigmentandbinder.
Thepigmentin fingerprintpow-der provides for effective visualization, offering contraastl
definitionagainsthebackgroundurfaceThebinder(also referred to as the carrier in some
applications) prevides for maximum and preferential adhesion to Igbeint residue (Menzel,
1999, p 143). Some pigmembwdersoffer enoughadhesiorto beusedindividually. Background
painting occurs when amdesirable amouat powder adheres to the substrate as well as the
latentprint, hinderingdetection.

Visualization will occur via reflected light (light powderajysorbed light (dark
powders), and luminescence (fluarest powders)Sometimegpowders are combined for
effectiveness on both light and dark substrates. This isatbavith bichromaticpowder,which

useshighly reflectivealuminum powder mixed with black powder to achigigialization on
Page46 of 106 Crime Scene Unit Traininglanual April 18, 2022



both light and darkurfaces. A disadvaéage of mixing different types of pigment particles is that
extremelyfaint impressionswith few particlesadheringtothe print, may suffer from having only
a fraction of thenecessary pigment needed for visualization. This probkmbe overcome by
tagging a single type of pigmeparticle with a fluorescent dye stain, thus creatipguicle

with dual uses rather than combining differgesof particles.

Commercialpowdermanufacturersendto labelpowdersby color, such ablack, white,
silver, gray, and so fortmatherthanlabelingtheingredientsParticleshatserveagyood
fingerprint powders include carbon black (colloidatbon), lamp black, talc, kaolin, aluminum,
metal flake,and dolomite (Lee and Gaensslen, 2001, pp 108),among others. Good binders
include iron powder (Lee a@hennslen, 2001, pp 10B9), lycopodium, corn starchgsin,
andgumarabic(Menzel,1999,p 143).

Oneof the mostcommonlatentprint powders knownfor its versatility and
effectiveness, is carbon black. Winemed with a carrier, this powder works on a wide raoige
surfaces and causes little substrate painting (Coi§88, pp 7980). Carbon black mixtures
produce a dargray-blackimagethatcanbevisualizedonvaryingcoloredsurfacesThis type
of powderwill alsoshowup on glossyblacksurfacesgonverselyappearindight in color
(Cowger1983,pp 79 80).Interestingly plackfingerprintpowdercaralsobe preparecr
At a g with @flaorescendye stain(Thornton,1978,pp 536 538),giving it thedualpurpose
asaphotoluminescertechniqueaswell. Other effective and widely uséakent print powders
ardlake metal powders made from aluminum, zicwy- per, brass, stainless steel, iron, cobalt,
and nickel. Somata indicate that flake powders are more sensitive tloarflake powders
(Kent, 1998).

However, flake powdessosometimegendtofl p a ithedulistratenorethannon
flake particlesdo. Flake powders are manufactured by dmailling sphericaimetallic particles
into fl akes r an gdiamager(Jameetal., 1P91ppd368 IB75:The i n
increasedurface area of the flake relative to the weighhefparticle contributes to this
powder 6s ad h e¢haticaommerciallytavaitalplepflaka posder with a mdameter
of 10 em and an av e odmgunfar latencpknd dewelppment. ItiGalsb € m i
importantto note that the additioof stearic acid, intended tofluence flake morphology
during milling, increases thedhesion value of the flakes as well (James et al., 192@.7pp

252). Aluminum flake powder that was washed osttsaric acid content resulted in poor
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fingerprint deelopment, whereas aluminum flakes produced with appnately 10 weight
percent of stearic acid produced gaedults (James et al., 1991, pp 136875). Another study
indicated that a range of flake metals produced optimasults with 35 weightpercent of
stearic acid levelgJamestal., 1993,pp 391 401).

7.3.3 Application

All manufacturer warnings, including those in matesilety data sheets, should be
heeded when using finggsrint powder.Althoughcommerciakuppliersof latentprintpowder
have discontinued using known hazardous idigr&s such as lead, mercury, and cadmium, it is
stronglyrecommended that the practitioner wear a dust masiok on a downdraft table as
minimum precautions whilasinganypowder.

Powdersaretypically appliedto nonporoussurfaceswith a soft brush. Powdering is not
recommended for poroustoghly absorbensurfacesuchasuncoategaperor raw wood
becaus@therchemicaltreatmentoutperformpow-der on thessurfaces. The softness of the
bristles is parcularly important to prevent damage to fragile latent pegitiue. Latent prints
with a high moisture or oil conteate easily damaged by a brush that is too stiff or is wiéad
excessive force. Conveonal brushes are typicallpade withanimalhair, fiberglassfilaments,
or sometimegeathers. Although fingerprint brushes are largely takegrémted these days, a
study of brushes has been carmed(Bandey2004).

Powdersappliedwith a traditionalfilamentbrushconsistof very fine particlesandare
usuallylow densityori f | infndtuyed This enables particles to be easily picked d@iplolo a d e d 0
ontothe brushfilaments.The low densityof this powder also allows it to easibecome airborne
during thelusting process, making a dust mask or respirator s&gedthecrimescenelt is
important to keep brushes clean, dry, and relatifrely of tangles. To apply fingerprint powder
with a corventional brush, thélament tips are lightly dipped intosderile, widemouth
container holding a small amountmdwder Thisis calledi | o a dhi brughdExcesspowders
thenshakenspun,or tappedrom thebrush.The pow deris thenappliedevenlyto all areasof
thesubstrate.

An area of the surface (or a substrate similar in nasir@)ld be tested before fully
processing the item. Thisd®ne to establish the optimum amount of powder todeel on that
substrate and to avoid background paintBigishing isaccomplishedavith light andeven

strokesthatresemblepainting.lt is importantalwaysto beginby lightlypowdering and slowly
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building to heavier applications minimizefingerprintdamageWhenlatentprintsappearthey
canbelightly brushedbyadding powder and subsequently brushing excess genaway.This
is donein thedirectionof theridgeflow topreventdamageo theimpression.

Another type of powder, called magnetic or magna pOWder, allows for application with a magnetized rod

that has no bristles. This type of powder can be light, dark, or fluo rescent and utilizes the ferromagnetic properties of
iron powder mixed with pigment powders. The magnetized ap plicator (magna brush) is dipped into the powder,
picking upa ball of the iron and particle mixture, essentially forming its own brush (Figure 71 1). This ball serves as an

effective carrier for pigment particles and is passed back and forth over the substrate to develop latent impressions.

It is important to note that the magnetic powder fmathed with a magna brush is much softer
than convetional filamentbrushesandtypically causedessdamageo fragile latent prints
(MacDonell, 1961, ppi7l5). Magetic powders arasually less effective on ferromagnetic
substratesuchassteelor nickelandarethereforenotreammended on those substrates. The
magnetic attractiomay cause contact between the applicator and substaateging latent
prints in theprocess. In addition, magieed particles from the powder will cling to the substrate
andresistremoval.

There are two ways tecord or preserve a powdeletpression. The most common and
simplest method ikfting. To lift a print, goodquality transparentapeis placedontothe surface
bearinga powderedmpressionCommonapesizefor fingerprintlifting is 1.5 2 in. wide.While
it is beingappliedthetapeis rubbedto removeair bubblesando ensure good adhesion to the
latent prints. It is theremoved and placed on a backing card that contrastsheittolor of the
powder. Probably the most common lifioisblack fingerprint powder placed on a white backing
cardOther adhesive lifting media are hinge lifters, whaeaddhesivesquards attachedo the
backingcardby ahinge;opaque adhesive gel lifters, typically black or white; sitidon-type
materialghatarespreadntothesurfaceand allowed to harden to a flexible rubbery medium
before lifting. Caranust be taken during the comparigooncesgo notewhich lifting techniques
causethe print toappeareversedlf the impression will be photographed in situ, the intaoce
of powdercolor increasesDocumentingpowderedmpressions thigvay requires combining
properseletion of powderandphotographidighting thatwill producemplecontrasiagainsthe
substrateAnothertype of powderthatproducesxcellentresultson a wide variety of surfaces is
fluorescent powder.

Fluorescentpowderrelieson the principle of luminescencéo providecontrast between
fingerprint and backgrounBluorescent powders are typically created by addilagexdyein
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solutionto abinderandallowing the mixtureto evaporat€Menzel,1999,pp 62 65).The
resultingdriedmasds thengroundinto latentprint powder.Fluorescenpowderingis highly
sensitivewhenusedwith a good forensic light source and the appropriate bditens. In
theory,luminescenftingerprintpowdershouldbemoresensitivethanconventionamethods
(Menzel, 1999, pp 47). It is important to test tape and lift cards us&tth fluorescenpowders
for anyinherentfluorescencédecausdluorescenceausedy lifting mediawill interferewith
thequality of theimpressionAnother use of fingerprint powder, or the componefits
fingerprintpowder,is in asuspensiorfor useonwetsurfaces or on adhesive tapes.
Conventional smalparticlereagent, for developing fingerprints on wabnporousurfacesuses
molybdenumdisulphidein suspensionhutother reagents have been developed (Frank and
Almog, 1993, pp 240244). A similar suspension, Sticlsydepowder(Burns,1994,pp 133
138),usedto developprintson the adhesive side t#pe, has also been reformulatesihg
fingerprintpowder(Brattonetal.,1996,p 28; Wade2002,pp 551 559).

Finally, a word of caution may be in order. Although using fingerprint powder is quick and inexpensive,
concerns have been raised recently concerning the possibility of contamination due to the transfer of DNA through
the use of fingerprint brushes (van Oorschotet al., 2005, pp 1417i 1422).Crime scene examiners are being warned to

be aware of this possibility.

The Fingerprint Sourcebook
Chapter 11 Equipment

11.2.22 Magnetic Fingerprint Powder Apgators
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The magnetic brush, enagnabrush,was developed bierbert MacDonell in 1961
(MacDonell, 1961, p 7). Sinbés early design, manyariations have been manufactured (Figure
117 1), from large wideheaded applicatots applicatorghathavea plasticdisposableoverfor
usen situationswherepotentiallyhazardousnaterialcould contaminate an application (James,
Pounds, andlVilshire, 1992, pp 531542; Lightning Powder Company, 1999, pNast have a
similar design: a magnetized steel rod withimamagnetic case. The magnetic rod is moveable
and carberetractedvithin thecaseWhentherod isnotretractedtheheadof theapplicatoris
magnetizedT o usethemagnetiapplicatorjt is loweredinto themagnetiqgpowder Themagnet
allowsthefingerprintpowdertocling to theendof theapplicatorThepowderthatadhereto the
applicatomwill createabristlelike brushconsistingofonly powderThisvery softbrushis then

carefullybrushed

E 4

NG,

FIGUREI1cC1
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Module 1: Black Powder

Introduction to powders:

A Sterile applicators / powder
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A Plenum wall
A Latent print cards
A Tape / techniques

Useblack powdersafter superglueand magnetic powder

Blackpowder processing steps

1.
2.
3.

Use a new brush and powder for each item of evidence
Pour a small amount of powder onto a clean piece of butcher paper
Work the powder into the brush then lightly apply the brush to the item using a circular
motion
A It may take several passes witte torush to develop the prints
A Tap the item to remove any excess povideo NOT blow on the item

4. Use tape or Mikrosil to lift any developed prints and place onto a latent print card
5.
6. Document the lift number ohé item of evidence and bracket the location of the lift

Fill out the latent print card (see belpw

Front side of latent print documentation

No

Each latent print card must be filled out completely
TheBeatshould be filled in akab
TheCase #is located on the request form
- If there is no case #, use thecident #
TheCrime Type is located on the request form
TheName of Victim is located on the request form
- If there is no victim listed then leave blank
Lifted By is you
I.D. #is your ID #

Front side ofatent print documentatiooontinued

Noohk wbhPRE

o

TheDateis the date the lift was collected
TheTime is the time the lift was collected (usslitary time)
TheLocation of Latentsis a description of where on the evidence the lift was collected
from
The Addressis the barcode number of the item
The bottom of the card tracks the number of lifts
Each card is numbered starting with 1
The total number of lifts foall items on the rguest is thef part
A Example: This is # 3 of 8 cards
The blank area on the right side of the card is for you to draw a picture of the evidence
depicting where the lift was collected from
A directional arrow will be placed alongside the drawing to irtdigehich direction the
lift was collected from
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Backside of latenprint documentation

=

The back side of the card will contain the actual liftape or Mikrosil
A directional arrow will be placed alongside the lift and should match the arrow drawn
on the picture
The lift number on the bottom of the card will be written on the evidence in the place
wherethe lift was collected, along with brackets showingltmation of the lift
A 1f you do more than one lift in the same place, both numbers will be written
A Multiple lifts will be documented on the lift cards laift 1 of 2, etc.
One lift on multiple cards:
A Eachcard gets a separate number (one lift onlatent print cards)
When the cards are completed, the informational side will be photocopied and included
with the note pages

If you take photographs of the prints also, you need to make reference to the image number on
thelatentprint card(See image #1)

References:

1. Crime Scene Unit Manu&ection 3.4

2. National Institute of Justice, et dlhe fingerprint sourcebooluly 2011

3. UnitedStatedDepartmentof JusticeFederaBureauof Investigation
Laboratorivision. Processingsuidefor DevelopingLatentPrints.
Revised2000.

Federal Bureau of Investigation Laboratory
Processing Guide for Developing Latent Prints
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Processes and Procedures
Used to Develop Latent Prints

Proper Sequences and Types of Processes for Porous,
Nonporous, and Some Unique and/or Difficult Surfaces

Adherence to correct processing techniques increases the probability of developing the best quality latent
prints. Adherence to the listed sequences ensures the best opportunity to develop all latent prints on an
object and minimizes the chance of destroying latent prints.

Surfaces on which latent prints are deposited can be divided into two basic categories—porous and
nonporous. Listed below are the suggested sequential processes for porous, nonporous, semiporous, and
some unique and/or difficult surfaces.

Depending on the circumstances, all of the suggested processes will not always be performed. This is left
to the discretion of the examiner.

Porous Surfaces

1. Visual

2. Inherent fluorescence by laser or alternate light source®

3. lodine fuming

4. DFO (1,8-Diazafluoren-9-one)

5. Laser or alternate light source

6. Ninhydrin

7. Physical developer

* Alternate light source includes ultraviolet (UV) light
Nonporous Surfaces

1. Visual

2. Inherent fluorescence by laser or alternate light source

3. Cyanoacrylate fuming

4. Laser or alternate light source

5. Cyanoacrylate dye

6. Laser or alternate light source

7. VVacuum metal deposition (VMD)

Federal Bureau of Investigation Laboratory
Processing Guide for Developing Latent Prints
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8. Powder
Bloodstained Specimens—Porous
1. Visual
2. Inherent fluorescence by laser or alternate light source
3. DFO (1,8-Diazafluoren-9-one)
4. Laser or alternate light source
5. Ninhydrin

6. Diaminobenzidine (DAB); if not available, use amido black

~

. Physical developer
Bloodstained Specimens—Nonporous
1. Visual
2. Inherent fluorescence by laser or alternate light source
3. Diaminobenzidine (DAB); if not available, use leucocrystal violet (LCV) or amido black
4. Cyanoacrylate fuming
5. Laser or alternate light source
6. Cyanoacrylate dye
7. Laser or alternate light source
8. Vacuum metal deposition (VMD)
9. Powder
Cardboard
1. Visual
2. Inherent fluorescence by laser or alternate light source
3. DFO (1,8-Diazafluoren-9-one)
4. Laser or alternate light source
5. Ninhydrin

6. Silver nitrate

Federal Bureau of Investigation Laboratory
Processing Guide for Developing Latent Prints
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Rubber Gloves—Semiporous

1. Visual
2. Inherent fluorescence by laser or alternate light source
3. lodine spray reagent
4. Cyanoacrylate fuming
5. Laser or alternate light source
6. Magnetic powder
7. Cyanoacrylate dye
8. Laser or alternate light source
9. Ninhydrin

10. Distilled water rinse

11. Physical developer

When processing the nonadhesive side of tape, the integrity of the adhesive side should not be

compromised by contact with cyanoacrylate dyes or other solvents. Acetate or some other substrate
should be used to protect the adhesive side.

Tape—Nonadhesive Side
1. Visual
2. Inherent fluorescence by laser or alternate light source
3. Cyanoacrylate fuming
4. Laser or alternate light source
5.Cyanoacrylate dye
5. Laser or alternate light source
6. Vacuum metal deposition (VMD)

7. Powder

Tape—Adhesive Side

Light-colored adhesive side of tape

1. Visual

2. Inherent fluorescence by laser or alternate light source

Federal Bureau of Investigation Laboratory
Processing Guide for Developing Latent Prints
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3. Sticky-side powder; alternate black powder; ash gray powder; gentian violet
4. Laser or alternate light source

Dark-colored adhesive side of tape

1. Visual

2. Inherent fluorescence by laser or alternate light source

3. Ash gray powder; Liqui-Drox*; gentian violet

4. Laser or alternate light source

* Cyanoacrylate fuming must be done on the ngpnadhesive side of tape, then both sides can be
processed with Liqui-Drox.

Wallpaper
1. Visual
2. Inherent fluorescence by laser or alternate light source
3. lodine spray reagent
4. Ninhydrin
5. Silver nitrate
Photographs—Emulsion Side
1. Visual
2. Inherent fluorescence by laser or alternate light source
3. lodine spray reagent
4. Cyanoacrylate fuming
5. Laser or alternate light source
6. Cyanoacrylate dye
7. Laser or alternate light source
8. Vacuum metal deposition (VMD)
9. Powder
Photographs—Paper Side—Semiporous
1. Visual

2. Inherent fluorescence by laser or alternate light source

Federal Bureau of Investigation Laboratory
Processing Guide for Developing Latent Prints
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3. Cyanoacrylate fuming
4. Laser or alternate light source
5. Magnetic powder
6. DFO (1,8-Diazafluoren-9-one)
7. Laser or alternate light source
8. Ninhydrin
9. Cyanoacrylate dye
10. Laser or alternate light source
11. Physical developer
Glossy Paper—Semiporous
1. Visual
2. Inherent fluorescence by laser or alternate light source
3. Cyanoacrylate fuming
4. Laser or alternate light source
5. Magnetic powder
6. DFO (1,8-Diazafluoren-9-one)
7. Laser or alternate light source
8. Ninhydrin
9. Cyanoacrylate dye
10. Laser or alternate light source
11. Physical developer

Selection of Processes

In addition to the type of surface, another determining factor in choosing the proper process is the residue
of the latent print, including perspiration, blood, oil or grease, and dust.

The condition of the surface also contributes to determining the correct processes. Such surface
characteristics include dryness, wetness, dirtiness, and tackiness or stickiness.

Federal Bureau of Investigation Laboratory
Processing Guide for Developing Latent Prints
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Processing Techniques

Visual

Visually examine all specimens for latent prints before using any latent print development technique.
Ensure that the surface is well illuminated. Turn small articles or move and adjust light to change the
angle of illumination. Some latent prints may be visible only by oblique lighting. Any useful latent prints
detected must be photographed before proceeding with any development process. Some friction ridge
prints found by this method may not be detected by any other means. Use extreme care when handling
articles to avoid damaging other prints that may not yet be apparent.

Fluorescence

Certain properties of perspiration, body oils, and/or foreign substances contained in latent print residue
fluoresce when exposed to a laser or an alternate light source. A filter is used to block the incident light of
the light source. No pretreatment of the specimen is required; therefore, no alteration of the specimen
occurs.

Use on all surfaces

* Nondestructive to specimen and subsequent examinations

¢ Detects prints on surfaces not suitable for powders or chemicals

¢ Detects prints not developed by other techniques

Procedures for conducting an examination

¢ Conduct examination in a dark room

+ Aim expanded beam of light at object

¢ View object through an orange barrier or other appropriate colored filter
* Preserve latent prints by photography

Use fluorescence examination after application of the following chemicals
¢ Fluorescent dyes

¢ DFO (1,8-Diazafluoren-9-one)

¢ Liqui-Drox

Module 1: Evidence Handling & Packaging
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Checking out evidence from the Property Room:

1. Check the barcode number on the request against the entry in the computer (verify the
Incident #and Case # match the request)
2. Print up aNamed Listrequest forlte Property Roorfin the Report section)
3. The Property Clerk will pull the evidence and scan it to you (chain of custody)
4. You will sign for the items on the signature pad (electronic signature)
A Initial and date the outer packaging of each item
A Always try © open evidence in a new place to avoid cutting through another
seal
5. When the evidence is done being proedssvrite the barcode numbaenitials on the
item, your brackets for photographs and lifts.
6. Place the item back into the packaging esmdeal
A The seal should have your initials, ID # and date
7. If the item has to bee-packaged the original packagingust be included inside
A Write re-packedon the outside of the new packaging with initials and date
A Transfer any bin location information itten on the original package to the new
one
A Print a new barcode label and attach to the outside

Also,ifswabbed for DNAE

A If an item was swabbed for DNA you must wisteabbed for DNAand your initials and
dateon the outside of the package
Write the barcode number and your initials on the evidence when completed
Evidence is then rampounded into the Property Room
You mustsign the items back o the Property Room

Too oo o

Referencs
1. Crime Scene Unit Manual Sections 2.3

Discussion TopicsPreparationfor Module 2

A Introduction to DNA / Blood / Trace evidence collection and circumstances
surrounding collection.

When/where to swab for DNA (example: bag, gkmife, bottle)

How to swab for touch DNA and blood

Types of trace evidence (example: hair, fibers)

How to collect trace evidence

Too oo o o

Module 1: Note Pages
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1. Any notes generated on each case will be included as a note page in the report

2. Any mistakes will be corrected bysangle line crossout of the mistake along with your
initials

3. All photocopies of evidence wilecome a note page

4. All latent print cards will be photocopied and included as note pages

5. All developed prints that are photographed will be documented in the note pages showing
thelocation of the prints that were photograplieéchw a square around the area
photographed and write the corresponding image #)

6. All photographs taken afvidence ér note purposes shoub@ printed and included as
note pages
A The first page of notes will keof X pages
A Theremainingpages will only be labeled with their own page numberofi)
A The last page of notes will Beof X pages

7. Each note page wibe documented in the uppeight hand corner with:
A Your initials and ID# (must behandwritten)
A Date
A Case # and/or Incident #
A EPR (Evidence Processing Report)

8. All swabs and/or trace evidence collected will be documented in the note pages showing
the locations from which they were came (draw an atmer asquarearound the
location of the swabl/trace evidence collected and write the corresponding barcode
numbey)

Nomenclature for processing note page:

AT use after the final technique if there are NO resultgh@itechnique
You will only haveoneA per item (if used)

B 1 use if you have positive results and are following up with eitipdrotograph or a lift
C1 use if there is no reswetand are following up with another technique
D i use anytime you have a numerical result of something

- This will be used for all swabs, photographs and lifts
(Give them a sample of this)
Note Pagdnformation:

1. The upperight-handcorner of all note pages must include:

Initials

ID #

Date

Case number or Incident #
EPR (evidence processing report)

Too oo oo o
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This assignment contains five itemsavidence.
The evidence will be given to you in sealed packages with barcodes attached.

1. Utilize

Too Too oo oo o o

the following techniques on each item:

Note page photogphy

Photography (any visible ariar superglue developed prints)
Cyanoacrylate esténming

Magnetic Powder

Black powder

Tapelifts on latent print cards

2. Complete the following:

A
A
A
A

Savelatent printphotographs to one Master and one Working Copy disc
Barcode (new created evidence items / evidencetsnis)

Print note pagehotographs (document locations of photographed prints)
Print CSU Property Report from barcode system

Write report

Item #1:

Disc (CD or DVD

Item #2:

Can

Item #3:

Box cutter

Item #4:

Clear plastic bag

Item #5:

Sharpie / Highlighter

Reviewed By:

Completion of exercise:

Comments:

Name & Date

Module 1: Assignment 1
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(Observation Notes)

Page
SAN DIEGO POLICE — CRIME SCENE UNIT — EVIDENCE PROCESSING REPORT NOTE PAGE
I Incident # : ]{ I I Case #: I m I Examiner’s Initials/ID # ||| I|
I Start Date: I] I |I End Date: I I I Quantity Processed: m I
Visual (A = ALS) 6 Coomasie Blue 10 Gentian Violet 13B Swabs (Blood)
2 Liquid Glue 78 Sticky Side Powder (Black) 11 Mikrosil 13D Swabs (DNA)
4A Ninhydrin (Acetone) W Sticky Side Powder (White) 12 Photography 14 Tape Lift (s)
4H Ninhydrin (Heptane) 8 Black Powder 125 Scans 15 Other Additional Items
5 Magnetic Powder 9 Cyanoacrylate Ester 13 || Swabs (Not Blood or DNA) 16 Other — Not Listed
| A = No Visible Evidence B = Visible Evidence  C = Undetermined/Process Further D = Not Applicable |
Barcode : Date Rec./Coll.: [Jproperty Room [J Narcotics Vault
Packaging: [Jprocessed Prior to Impound || [JSealed I [INot Sealed
Technique, Sequence & Result Final Results
1 Latent Print Cards
Photos / Scans
Qty. Additional Items
Control +/-
Date
Barcode : Date Rec./Coll.: DPmperty Room I:] Narcotics Vault
Packaging: [Jrrocessed Prior to Impound || []Sealed | [CINot Sealed
Technique, Sequence& Result Final Results
1 Latent Print Cards
Photos / Scans
Qty. Additional Items
Control +/-
Date

| images were transferred and verified on |

Evidence will be impounded in accordance with Crime Scene Unit policy.
Form CS-2 -(Version 10) Approved by: Tom Washington, Supervising Crime Scene Specialist, 6/1/21

Module 1: Assignment 1
(Observation Notes)
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Module 2: DNA / Blood / Trace
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