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he Enhancemenf of Blood Prints

by'; hemical Mefhods and Laser-Induced Fluorescence

Numerous .papers | have been’ writ- o

ten concerning the detecﬂon of latent
fingerprinis " through their mhereni
‘Huorescence, “when lllummoted by
tha blue- -green light of fhe argon ion
laser.'-* The detecnon of _latent

tingerprints . is further extended byw _
.the use of. .an ever mcreusmg vouety j’ .

of chemical methods ranging: from
the enhanc.e_ment

developed.’ printsf
: chlonde s

2

peroxtdu

.These tests are not’ specnhc for blood
: wever proven to ‘be

: vmble bloo
“Several othe

By John F, Fischer
Forensic Analyst
and
William G. Miller
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' Orlundo. Florida .:

R

+ dusting with; fluorescent powders to: ---::'-:below) followed by’an examination
;" -with an argon laser. The blood print

. had yielded its characteristic blue ox-

dation product, but when examined
with ‘the laser and viewed through

~anti-laser goggles (for the argon
laser), there were oberved predomi-
.nant areas of orange florescence
iwhere the red blood had been most
. ‘concentrated. To one of the authors
(J.F.), the

‘ tluorescence appeared characteristic
‘ot hematoporphyrin
- after blood has been’ treated with
: concentrated sulfuric acid.”

"infense orange

fluorescence

CAt this point, a series of ex-

‘periments were conducted to deter-

mine which reagent or combination of
eagents” had been responsible for

nt. . the observed fluorescence under the
- argon Iaser

i

‘These examinations were carried

[t out using a Laser lonic four-watt
: ',.’”argon laser Model 552, at four watts.
'/ The flyorescence was viewed through
- ‘Laser Guard LG-A anti-laser goggles,
., and photographed with o Nikon FE
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- .with’ the Orange County Sariff's Of-
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35MM camera using a Micro-NIKKOR
lens with an orange Pro YA-2 filter.

initially, the blood print area which
was located on a sheet of plastic, was
lightly sprayed with an ortho-tolidine
solution prepared as follows:

One gram of ortho-tolidine dissolv-
ed in 90. milliters.. of absolute

- methanol, followed by the addition of

10 milliters of 90% formic acid. It liad
been found that this solution tended
to prevent leaching and stabilized the
print.

When the treated area had dried, it
was lightly sprayed with a hydrogen
peroxide solution prepared as.
follows: !

Thirty-five milliters of 3% hydrogen

. peroxide in 65 milliters of absolute

methanol.

An appropriate indication for the
presence of blood was observed; in
as much, as the blood print area turn-
ed blue in color..Very little, if any, en-
chancement was observed. We then
examined the blood print area using
the laser. We, again, found little, if
any, of the print. It was noted,
however, that where there had been
an accumulation of liquid blood prior
to drying, an intense tluorescernce
was observed.

As previously mentioned, it was
the author's beliet that the
hemoglobin itself might be involved
in forming a flyorscent hemoglobin
derivative. Subsequently, several
dried flakes were treated with con-
centrated sulfuric acid and then il-
luminoted by the laser. It was found
that the blood tlakes tuoresced in-
tensely. This suggested to the outhors !
that the fluorescence might be due to |
the formation of hematoporphyrins
when excited by the blue region of
the argon laser. ‘

A series of experiments was set up
in an effort to determine which
reagent or combination of reagents
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¢ Lontinued from Page 2. . - ’
(c 1be responsnble for initiating the

erved fluorescence. A series of
test tubes. was filled with reagents
and combingtions of ‘reagents. The
results of their fluorescence or lack of

fluorescence are given in Tabie No. 1. =¥

It was found that when blood was
treated with a solution of formic acid,
followed by a weak hydrogen perox-
ide- solution, ~ an 'intense -‘orange
fluorescence was obtained.: The two
-"reagents:(A: and‘B) were prepared as
“‘follows: Solution 'A'‘. five milliter of
90% formi¢ acidin'95 milliters-of ab-
* solute ‘methanol;’ Solution' B*+ thirty-
" five milliters of 3%: hydrogen-perox-
ide * in 65 milliters: of absolute
methanol. » :

" After the above workmg solunons
were obtained, a second experiment
was set up: This involved applying a
blood print to a small plastic sheet.
The prints ‘were allowed to dry for
sevéral hours, and then photograph-

ed in room light in an effort to il-
(E ite what -could be vtsuolnzed
prior to treatment with the reagents
(see ‘Figure 1).-The blood was then
lightly sprayed with Solution A (for-
mic acid solution). After the print had
dried, 'it was lightly sprayed with
Solution B (hydrogen ‘peroxide solu-
tion). The print was then ifluminated
by the “laser, ~examined, -and
photographed (see Fig. 2 6n page 15).

. Figure 2 shows that where large
amounts  .of 'liquid : blood “were
deposited, these areas exhibited the
most intense orange fluorescence.
Preliminary indications are that the
fluorescence is possibly 'due to
hematoporphyrin formatin, or the for-
mation of a hematin derivatives.

Though no serological examina-

tions were conducted, it is believed

that the -reagents would be
deleterious to the stain for any future
serclogical - examinations. It is,

therefore, recommended that @ sam-

gle“ of a visible stain be recovered

“;;‘ to the ‘opplico!ion' ‘Q_f the

Mnts : : e
Further’ apphcohons of thls lasar
technique beyond the enhancement
of blood prinis, would be utilizing it
as a search technique, or os a method

TABLE NO. 1: Results of individual reagents, conbined reagents, and reagents combined

. with blood.
GrROUP REAGENT(S) RESULTS
A formic acid (solution) slight yellow green fluorescence
of solution
8 hydrogen peroxide (solution) very little fluorescence of
) solution
C A and B combined slight yellow fluorescence
D A and liquid blood very weok oronge fluorescence
13 8 and liquid blood very weak orohge fluorescence
F

A and B combined with liquid blood

intense orange fluorescence

to visualize wipe marks.indicating an
effort to clean up. Etforts to visualize

_blood stains or prints will always be
'_dependent on’ the
fluorescence of

inherent
the * ‘substrate .on
which the stain or print is left. The
laser and laser techniques, such as
this one, will become more benehcual
when the laser itself becomes more

portable.(]
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PHLOYINE B

OLUTFON A

0.l g Phloxine B
300 ml methanol
0.2 ml formic acid

.15 g ph loxine B |
a4s5 ml methanol
3-5 ml formic acid

Does not+ crewte DdacK ground



