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Abstract: A mixture of polyvinylpyrrolidone and 1,2-indanedione (PVP-IND) is known to be the best reagent
for developing latent fingerprints deposited on the surface of a thermal paper. However, no study has evaluated
whether PVP-IND could enhance fingerprints in blood deposited on the surface of thermal paper. Therefore,
in this study, the ability of PVP-IND to enhance the fingerprints in blood was investigated. Furthermore, aqueous
amido black solution, which is known to be the best reagent for enhancing fingerprints in blood deposited
on the surface of thermal paper, was used for comparison with PVP-IND. Therefore, while enhancing the fingerprints
in diluted blood, PVP-IND enhanced the quality of fingerprints compared to aqueous amido black solution. The ridge
diffused when the undiluted fingerprints in blood were enhanced with PVP-IND because PVP reacted with amino
acids in blood; however, amido black solution yielded better results. When treated with PVP-IND, it is presumed
that the ridge diffused due to the reaction of PVP and amino acids contained in the blood.
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o2 gk 12 v 7 H(thermally non-sensitive surface)
o2 FAHE Folo|tt’ HEHA = leuco BE7F T
A S oW T {4

e seow

ATh o] fE = FEAE ATMZ|L HH

A 3
P5%, ISER FPD 5 2Ysed de ol g
92 ook welq 4aAds wasl Ad8 A
Fo] 37 7h5o] YL o] Aol of FAA
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ninhydrin, 1,8-diazafluoren-9-one (DFO), 1,2-indandione
(1,2-IND)& o] &at= Wilo] de] AHE= L Ut
Z, ninhydrin, DFO, 1,2-IND %< A& ujo] oA
2+ ] 8-l (working solution)S ZA) 332 FHA A& 0]

Hakg FolE o] AL @ttt AN F IAT
gte] A ES HEALL o] WL =2 Ar 7
S A2 F o] 2EY Fold 13 FANES
dAEshe 7 Akl Wy o= 2e Fa okt
SR RF ZFE Ao AR o] FzhE Aol o] W
HE AHESHA] Eet)? Leuco HEE E¥TF o}
SA8vlel HES = o] wslk= AFAH], ninhydrin,

DFO, 1,2-IND &2 S/4-&melzt =& 22 o]7] o
#o]th!° = ninhydrin, DFO, 1,2-IND 5] 902
ZEAE HelshH 7Ex] xo] 33}(blackening)
o] 4% X Fo] d=H}y suzlxe §otow 7 2
HER] = AZE BT o] 53} #AIE 3l
317] YallA M #FEAE-E ninhydrin, DFO, 12-IND 5
o &g AT w 54 &Y ¥ HAE X
4l HFE-71003%4 22 W58 & AHg-sh= W)
vacuum metal deposition (VMD) W, 7+dx] ¥4
o A= leuco YEE Sv = vjg] ZoE WM
ninhydrin ™ 4! ThermaNin3} 732 ninhydrin hemiketal
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2. Mz o gy

21 A2k & 7|17

1,2-IND+= Sirchie (USA) #13-2-, PVP (MW = 40,000
g/mol) A (Korea) Al &S A3 TE Amido black
89S BVDA (Netherlands) 4] &S AF&-3130
TEA = 33 T GAlA ARE-g 3F/S
A& 3 g AL T A4 £X= Double A
(Thailand) A#F& A&t 505 nm B3 LS
Polilight Flare Plus 2 (Rofin, Australia), 2}¥] 2 E+=
orange filter (Rofin, Australia)s A3t T thevl+=
Empressa SSP3208 (Sienna, USA), DSLR 7} 2t&
D5600 (Nikon, Japan), A2+ 50 mm F 2.8 EX
DG MACRO (SIGMA, Japan)Z A3t}
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22. X229 #R&

A-AA; 1 o] EHg AF ko] 3-g3LA<] EDTA
(ethylenediaminetetraacetic acid)’} U= Hell Fof
WAALAA B, o] AL o]gste] BEAE
(fingerprint in blood)& FHEUT}.
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o 92& 9A Bol BY %, ToiAe 228 A
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3. IRB 1040875-202004-BR-030).

I3k WA F(fingerprint in sweat)S WHE W& A}
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Zinc chloride #1782 zinc chloride 0.4 g< ethanol
10 mL, ethyl acetate 1 mL, petroleum ether 190 mLol|
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10.5 mL, acetic acid 1.2 mL, ethanol 82.3 mL, petroleum
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60
Dilution (times)

Fig. 1. Results of enhancing fingerprints in diluted blood deposited on the surface of thermal paper. Fingerprints treated with PVP-
IND were photographed using 505 nm forensic light source and orange filter. Fingerprints treated with amido black
were photographed under the white light (The left halves are fingerprints treated with PVP-IND. The right halves
are fingerprints treated with amido black).

Top: Thermally sensitive surfaces.
Bottom: Thermally non-sensitive surfaces.

1st

Depletion order

Fig. 2. Results of enhancing fingerprints in blood deposited on the surface of thermal paper. Fingerprints treated with PVP-
IND were photographed using 505 nm forensic light source and orange filter. Fingerprints treated with amido black
were photographed under the white light. (The left halves are fingerprints treated with PVP-IND. The right halves
are fingerprints treated with amido black.)

Top: Thermally sensitive surfaces.
Bottom: Thermally non-sensitive surfaces.
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Ql Relt}. Fig 2& X amido blacke. 2 ]|
A2 @], PVP-INDZ A 23 A& §4lo] HA
ERS7] wj el A8l AMge whek A Es
2 T ol 42 AEH 9 vitEd =

O:

= YEAES 2745 wo= PVP-INDE AR
oF %3 amido blackS AF&3f|of sttt AS &

3.3. X[20| HX|= o|F0| cist a#

Fig. 1& B PVP-INDE A3 A &2 amido
black® 2 &gt A6 vl3] A= 7])= SFakARk
U o] Yelta, od W d4-2 3l4] wijrt

<55 o AsHA YehsT). et
2 BF EZ 342 g IAATOZA, AT

AL H #S 315 (depletion order)oll AF¥3lo]
Fig. 19] 0¥ X8 FEXEXE HAA vepstTh
E2 MHA 42 EAES PVP-INDE *2]stH
Are]l WA Yehde A2 tws] o)k difoln
2 20178 ¥ et ok

g o= leuco FE7F TEEA YA T
vzl = leuco YE7F EEA JA ¢S whet
J Zrgde] WA e leuco GEY FIFES Hola
HA @odo] vttt A7k 5 Aot 22y Fig

tlo M L

>

20] 7+9® 2 w7+ S PVP-INDE A 2)3 243=
HA o A BE X&o] WA YElylt) o] & 53

leuco A O] W @] b Z1e oje)

Fingerprint in sweat

Fingerprint in blood

Fig. 3. Result of treating fingerprints in sweat and fingerprints
in blood deposited on A4 paper. Left half: Fingerprints
treated with PVP-IND. Right half: Fingerprints treated
with 1,2-IND. Fingerprints were photographed using
505 nm forensic light source and orange filter.
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Ax WAA YepEth o2 v R P 23
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