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Intreduction

Police forces usa many different methods to identify fingerprints on
a variety of materials. It is not uncommor that the items to he
exanined for fingerprints are blood stained or that the fingerprints
themselves are in bloed. The purpose of this research was to
detexmine whether forensic hlood analysiz and fingerprint evidence
could be obtained from the same specimen éithout compromising the
evidential value of either.

Materials and Methods

Blocd stains were applied as a thin smear to both porous and non
porous surfaces and treatdd with the fingerprinting technique
appropriate to the type of surface. The chemical fingarprintim{
treatments were essentially those descriled in the Home Cffice
Fingerprint Manual. Bach of the powders were brushed gver the
bloedstain to give a thick coating. The laser used was a 15W
"Coherent™ argon ion laser and blocdstains wers expcsed'fnr 1 minute.
The serological blocd grouping systems testaed wera erythracyte acid
phosphatase (EAP), phosphoglucomutasa {PGM)}, growp specific component

{(Go) and alpha-2 HS-glycoprotein (AHSG). Blood grouping was carried

.._"

cut using standard electrephoeretic metheds.

The methad used for the purification of the high molecular weight DNA
was that of Jeffreys at al.(zsas).

For the Luminol =asts blqod_traatad with variocus fingerprinting
reaqanﬁs was sprayed with the Luminol rsagent.

Results
The rasulta far tha =ffacts of the various fingqrprintinq freatuents

on the sarslogical bloed grouping systema tastad are given in Takhle
1.
The only traatzments that had ne affact wera colloidal gold and the

powders (all of theose tested excapt for the branze and whita and
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black magnetic).

The next least destructive techniques wWers laser, supergiue, lodine
solution and the remainder of the powders. The most destrucﬁive
technigues, which'affected all or most of the blood grouping systems,
were DFQ, ninhydrin, superqius with safranine or panacryl, physical
developar, DAB, amido black.

The results for the affects af the varicus’fingerprinting traatments
on ONA ara given in Tab;e 2.

The following treatments did not affect DNA: white apd black
fingerprint powders, superglue, laser, superglue + safranine or
panacryl, superglue + safranine + laser, iodine sclutian.

A nupker of the trsatments were very destructive of DNA. These .
included ninhydrin, DF0, physical daveleper, amide black.

Tha following fingerprinting reagents had no affect on the Lumincl
reaction: ninhydrin, iodine fuming, iodina solution, superglue and
scme powders {white, black and magnetic black}. -

The bronze, grey and magnetic white powdars had a slight inhibiting
affect but amido black, superglue + panacryl, DAB, had a major effect

an Lurinol.

"..“

Conclusions
It is essantial that thers iz close liaison between fingerprint
experts and forensic aclentists beafore any fingerprinting treatiants
are carried out on blocd stained items. Many fingarprinting methods
adversaly affact the Luminol raaction as well as bloed analysis, both
seralegical blood grouping systems and DNA.
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TABLE L. - THE EPPECTS-UF FINGERPRINTING TECENIQUES
ON BLOCD GROOTING

NO. 384

TECHNIQUE &~ &
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POWDERS

whita magnetic

hlack‘magnetic

bronze

qrey

whita

black

magnetic red flucrescent

magnetic green Fluorescant

green fluorescent

pink fluorescsnt

red fluorescent
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laser 488nnm

laser 51i4nm

lasar all linas

icdine soclution

1+ = b e

iedina fuming
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DFO

ninhydrin

zinc ¢hloride

sugerglue

+ [

guparglue + safranine

4

superglue + safranine + lasar

superglue + panacryl

suparglue + panacryl + laser

I P [V PPN P
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panacryl
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gafranine

DAB

amida black

calloidal gold alene

mulitimetal dapeasition

ohiysical- devaloper
ComSmmmmi e —

na affect on blood grouping
some effect on blead grouping rasults

technique totally affacks blood grouping s¢ that na results can

be sbtained
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TARLE 2:
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THE EFFECTS OF-FINGERPRINTING TECKNIQUES
ON DNA FROM BLOOD

NO. 984

- Eingerprintin
— Technigue -

QuELity. of. DN frSurfage:t
Bt datadead U o

Whita powder HMW — DNA Nen porous
Black powder - HMW ~ DNA Non porous
Zinc chloride NG - DNA Porous
Ninkydrin DEG ~ DNA Porous
Ninhydrin/2inc NO - DNA Parous
chloride
ara DEG -~ DNA Porous
Mathaxyninhydrin HMW - DONA Porous
Physical éaveloper NO - DNA Porous
Superglue HMW = DNA Non porous
SupergIQEJpanacryi HMW - DNA Non peorous
Superglue/safranine HMW -~ DNA Non porous
Amido hlack/S~sulphosalicylic acid | NO - DNA “Pargus
Nan porous
Amido black/ethancl NG - DNA Parous
Non porous
Iodine solution HMW - DMNA Porous
Nan porous
Laser (483, 5l4nm, all lines) HMW - DNA Porgus
Non porousg
Superglue/Safranine/Lagser HMW - DNA Non Porous
Ninhydrin/Zine chloride/Laser NO -~ DNA Porous
AR ISR B -

K=Y

*
By
NC = DA
DEG-~ DNa

Slight degradation

High Molecular Weight DNA

ONA destroyed
DNA degraded

'r
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TABLE 3: THE EFFEGTS OF FINGERPRINTING TECHNIQUES ON THE
REACTION OF THE LUMINOL REAGENT
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whita powder none (0K)

bronze powder slight inhibition
hlack powdar nona (OK)

gray powder none (OK)
magnetic white powder slight inhibition
wagnetic hlack powder none (0K}

iodine fuming . none (OK)

iodine solution none (OK)
superqlue none (OK)
superglue + panacryl pacr contrast
superglue + safranine poor contrast
ninhydrin none {OX)

amido bhlack total inhibiticn
DAB considerable inhibizf?n

COMPOSITION OF POWDERS

-

Ny,

Black ) 1.1 w/w manganese diexide: carbon black
Black magnetic ) ‘

whitas ) titanjium dioxide

white magnetic )

Bronze bronze metal flakes

Grey manganese dioxide: titanium dioxide = 16:8%
Flucrescent Powders: From Lightning Powder Ca Inc.
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