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Abstract: It is very important to minimize the damage of latent fingerprints at enhancing the contrast. This study
proves the enhancement effects of cyanoacrylate-fumed latent fingerprints using p-dimethylaminobenzealdehyde
(DMAB) on semi-porous surfaces and the influence factors. The latent fingerprints in experiment were developed
for cyanoacrylate treatment in a vacuum chamber and used after drying at room temperature for 24 hours.
For fluorescence staining, the cyanoacrylate-developed marks using DMAB were sublimated during 48 hours
under the different conditions of surface area, temperature, atmospheric pressure. First experiment showed how
surface area effects on the sublimation rate and fluorescence intensity by DMAB of particle size and container
size. In addition, the fluorescence staining using DMAB with solvent-free contact method had the greatest
fluorescence intensity after 36 hours and a low fluorescence intensity over a certain size of surface area. Second
experiment showed that the evaporation of DMAB solid crystals got a satisfying result in a temperature of
20 °C and reduced time to get the greatest fluorescence intensity. It took a long time to get a optimum level
of fluorescence intensity at 30 °C or more and it was less effective in fluorescence intensity. Third experiment
on the pressure indicated that the fluorescence intensity of vacuum was weaker than nonvacuum but it was
inapplicable to very high variations in pressure.
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2.1. DMAB(p-Dimethylaminobenzealdehyde)

A=A e FAAFES Witk Al E e W
AL u A st= TAE didr] s o g
A EHr] DMABE S3A#AH, Alofolad ol E
ESAEE 71A9 FE 2 s HS A
Si= D1methylammobenzealdehyde(DMAB) A9
A 7Fe 3Ed S 7AW, DMACe] Blg) 3Edo] =

£

T3 DMAB £%=2 33 228 Aatst=d,
DMAB7} #Mo 7 Jugnz 33e s
WHEA] UV Lampi ZAksle] #slof 33urgs 2
F ek elefdt 54 wel DMAB B2 oln] =
458t 7oA Aals Py 54 BEE 485l

A
o2t TR E olRIFE AlZts}slr] $13 GAA =
F85YTh0 o] AL ulg o Z DMAB E3L ZA)
A0 FFANA R A8d 5 AT

o] E3tEe] FYF EFL AT g4 Ale] ¥t
of I XA For= ujA ] yRHE FY,
A& Ao 43l 48 &olsHl gttt DMAB
BAzE A g X847 A8 o] FF8
&% 713t DMABE #A-3F 149.19 g/m019] Ak
=S me yAAG M, HY FF%E 350 au,
o) wk-g-A|7bo] 48117k L)

22. M7 BN
Masahisa Takatsu 52 =714 DMAB =3& Al
olicolAYH 0| E FFAEAA 9] 7IAS HAA ke
= 7—4% @%3}/\/\"’ Sufjol] W7kt Ajd gl Fagee]
FREAZ A2l HE&S F U= ¥
ATt B3 DMAB &3 o] Alohwolad
gro= “}8 shoh= }\]—}\E]E oyl

}:l:l

KR
=
o]
1

48"]7L 2 go] JJEHOI S A8 %EH SHIA?
Masahisa Takatsu®] =Fo] 2
Fritz 5& DMAB7} o}H] =4k

Ao} Fol Rl fRE FAALY F74A o

F-Ez mEI:_/

o 1:’1

s |m o2

NobE o > Y
m
é
>
%
I

>4
%
iﬁé

O
of
rol
.0
=
oftt
o
x

fqrgt o 15 2



190 Je-Sul Yu and Ju-Hah Kim

°] DMABE #7181 2l ethyl acetate

of Zo] FRHoF A3 H, ‘3:3‘?1?/] Ee= Ad
WAE B3 AEe dEAh £ Q%X]Q]E
< A g3te] FEES Ao
o] 9] AFEIE DMABZ}F &3 A=A
Ho| & HE7lsod el 7]Eol ARSEEHAG Al

l—J 19 H

E39) B uE E3] DMAB7} H|w % <o) @
A FAA kAL AT AT Ho) FF
715 47] 93 FFFeEA & Eﬁﬂ%?ﬂﬂ 48
AlZrolEbs A S AlARITE whEkA] B Ao
A olu] APAF7E o] FR T & ¥tk
FEHo] opd, WittEA EHo| §-7E AR EY Al
oliolm U Y o] E FZEEoA DMABY} &ZF 2|
2 Ag7153A o JRs Aury sk w3 vy
WA 72 A8 F s weA7Re] E4 Ry} 3
A2 aolo] o8 WHold 4 YA Lolrr] )
FHH, &2, N 21E 2893 488 A5y
3L gt}
3.4 #H
3.1. Alet

2 AN AR ES AT W ARES Aot
ol= g o] Ex The Finder (Sirchie, USA)ZA] ethyl
cyanoacrylate 3] 89.5%, 71E} Ad&°] 9.5%U A
Folth. AlohicolaEH o E 5 § XA AHg-SH

-2 DMAB (Merck, Germany)©]C}.

32 F|
AF AW Yo Fx9 2% H3lE &3] S
S5 A(TECPEL 550, TAIWAN)S AR&-3lom A
QAREE 2 +05 °C, & £2.5%°|th. 1T
A Alohot A ol E FEAES &5 Hs8
43k 23 = DS-510VS (Daewon Science, Korea)
3, AR AES 2% £1.5 °Colth. AH 9]
27 L, AY] AFE= 750 mmHge] ). E
oY 0| E F5E =X¥ DMABE A<
d3S #F3st7] 918 Polilight PL500sc Forensic
light source 39 A3t}

o > oot > 2 1o rfo
AN
Hrlogl;r9~'>.

J?A%r

o

33. X229 #7 % Aloic-otz3EI0|IE EZ
Aopolady ol B o WA whgale
B Z=yro] Aolola g ol E E2HS Hkx| 3}
3 oharAdl BEAIE ] Folof HollE F71

A

EAy

R
rE

HFE 50~60%, &5 20~25 °C] F7A o)A
sk Tk A If—:i— 20~25 °Ce] A%

=
rlo mlo
I—H
é
S
)
B
>3
L
1"1
L
:L
N
f
=
z
o
1o
>,
=

= Aehwolagdols £33}
o £58 o1 AEEE 1 chmetadeelE &
24

= Al &oﬂ /\1 }\]

34. Aefel M= % ALE
DMAB &3 z}x|9] a3 2olo] e $3tro
o= Yol izl ZeYst 43S DMAB 5 g2 7t
Z} A AA (erystal), EZ(powder), £ (liquid)2-Z
Xﬂ.éé‘}oq Agsldth 29 DMAB ZAZA S =
S Abtel] ZofA Az, &He A
&, 27 ¥

—1 0
Edo] 788 4 & Dry contact& £9& A=z

Wet contact8 A1 2F-2 stock solution} working solutlon
2 7HAE Azt A& Al Aojx AREEATE 4
ethyl acetate 22 mLol|l 1 g2] DMABE %9l Zoj 3
mL9] acetic acidE F7}3+4] stock solutionS #| &g
<, HFE-7100 9 mLoll 1 g9] stock solutions 3] 4] 3}
o] working solutionS | %3} Th Dry contact-8 A]
ke §7]8m 2l ethyl acetate 125 mLol o] 8

S AU 2E}F 719 wE Aok Ty
FAH DMABE 5 g AH8-313th.

35. ARIEY

Z+z+e] DMAB FAMEE2 Rofin Polilight®PL500
(Rofin, Australia)®] =33 (Exitation) 350 nmoll 4] filter
slo] skl

36. EHMo| ME DVMAB Sstz/t X2E0

Analytical Science & Technology



Enhancement of cyanoacrylate-developed marks using DMAB on semi-porous and analysis of the influence factors 191

= AREste] 12 AIZF @912 A2 118 st)

HA] A= A 2420 DMABE Mg 2=

Azt 12 A7 D92 BFSIATE Al HR] A3

& Wet contact£ 2] DMABE 210x 297 mm =.7]

o] A48A 1%, 24, 38 A7 Az 2 S

Solo] A T F Zip-lock bagell H#3slo] A&
-

=
7 £EaEe wdse)

Sk ©] a8 gl H]
e FFE Lokr] 9% D MAB FFAA Aol AL
|aaom, FEMHEHS 283t /‘]'“l%‘:]' Dry
contact8-2 5 g2] DMABE 125 mL«] ethyl acetateol|

BAE S, of F $9f 25 Aofeola
T%un@éﬂs% 2 g8te] A48A

T zpolE golr] ¢
AZ2AS SAIT =2 EUFH 2 DMAB 5 g

S 9o ¥HE 8 em? 031%71—3— 2L Rule 2HE
Z 42 5 20~60 °CE AA3S &

Ath. 20~60 °C7HA] 20 °CEH =

g7 4gatg
Yol & 3 ¥l A9E DS, Azt Age
12 A7 BAE o] 48 A BESAT.

g 2 DMAB <3¢ 8458 Fdsh7] 98 2 L

Foo] dag7]oA ARSI, Ao dE Afdate]
WEEE =3k 282 717t 25 244 =
H A]&E Polilight 350 nm2] #}&]A Foz 22y
o,

38. 7|0 M2 DMAB SEEII X[E2HE0
OXls A

713tell mE DMABY] <3l= 2ol golr7] ¢
3 2ExAS HEAT JEE 0.00 MPat-H -0.01
MPa(-75 mmHg)% -0.06 MPa(-450 mmHg)7}#] 2] 7]
Yoz F 7o HFS JYAL, 12 Al TR
48 A ZE7kA] #EE AT S 2 E DMAB 53+
S4ES TUs7] a2 L Fo]o] o &7]oA A
AL, A4S st v EE = h

Vol. 27, No. 4, 2014

4 A1t 9 nF
4.1, EHEo| o3t Ak
411, Asldai)
Table 1& DMAB 4 #2] el =
TP E BERt 7] e E?i
71 A A F3A1H S W] DMABS| & 3A
HojEo A WA=Z 248 IR
S 245 cm?2] XA S AU & MW 48 A
SIAIZATE 22y 48 Al7bo] B T =
2 #FsG S W, HohE "l zolvt gle
FFA 718 2k BHE0] 8 em® &7 = 4
AZbo] ZA3et & uke FFA7|E B B3 ®
2 18 cm?® &7 = 36 A 7HEctollE ETE Ho)
S HolA thrt, 48 A7kl At Fof] vl v
FANE BYTh
T HAR 29d YAdEH o] DMAB E4-2 245
cmza} 8 cm2-°4 EHAS AU g7]0A e Ay
9]

i _|3£
o Ej_]_(
w) )
5 mlmg
N, o
FN s} _'FE:J_,

Ho
18 (O oft mr N
[0 o Y dn oo M

[ee)

F
;

ot
o
=
N
®
=
=
2
N
X
R
u
N
[oe]
>
i
o,

18cm?e] WA S 717 71904 538 DMAB 32
2 36 AZko] AIE F, 48 A 7HERE ﬁﬂ% ’ge] 2]
= ==

3L 48 Azke] A3t Foll= Ao FFA7IE Bl

netr] Fe] YxpAzIe 8719 A1l e ZuA

°] DMAB®] —§1-E9} FFA & F= 29
]

412, AEAEIN2)
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Table 1. Comparison of fluorescence intensity in different
surface area(1)

Contact Surface area 245 cm? 8 em® 18 em?
method Time '
12 h - * *
Crystal 24h ) ) )
DMAB 36 h * * *
48 h * ** -
12 h * * *
24 h * * *
Powder 36 h * * Hokok

fluorescence intensity ****, excellent ; —, none.
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Table 2. Comparison of fluorescence intensity in different
surface area(2)

Contact Surface areal sheet of 2 sheets of 3 sheets of
method Time A4 paper  paper paper
12 h * * -
dry 24 h * * -
contact 36 h Hkk *k H*
48 h * * -
12 h * - -
contact 36 h * HAE *

fluorescence intensity ****, excellent; -, none. A4 210 x 297 mm.

FEE Akt APkt 2dE AASsE F
goll ol 47 el 3R e %W, e F9
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T2 ERete] Atk A5 e 2 LY
D7) B Apksto] AofoladyolE &5
ol 27 &2 B 28T 5 e Aofe] A&
H A48AE TR s HEsidiet, A
o] A4&A 174 A% mw| gk FFA| 715 Heltrt
36 Al7kol Ak Fole B dFAE

Ot A48A 279 A4
FA 718 YeP 121, Dry contact8 Al F 48 *]
S} vRRIZIAIE 36 AIZE o] Foll M= BhAl F3A 7] 7}
Hashs Beg BIlth

o= S EW S A& DMAB F3dN e
36 Al ) FBA7IE wolw, I FHA o1 F
dlXe BA7Iel PR Gl AxFE B
°]= DMAB 77} <3te 5= 3l 8719 F397}
2L A glof dAe] A7 % AAE FE
FRA ] ol 23 F-3tehA] gob Al ¥

H3C\ O
/N
HyC H

Fig. 1. The structure of p-dimethylaminobenzaldehyde.’

H .- ! /
Hy_-a! \ HOD \

Acid DMAB

H
R-J s - RN /
N _— N
H AN +H* H N
Imine

Fig. 2. General reaction mechanism of primary amines and
DMAB for the imine formation.'

400 -

300 -

200 H

Fluorescence Intensity (a.u.)

100

o

o 24 a8 72
Time (h)

Fig. 3. Increase in fluorescence intensity with p-dimethyla-
minobenzaldehyde exposing time.’
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Ao 71 wre A7 E YEd EFES &
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FAZIE el E E5E % ul2 Eolt}. °l§’>‘1

H
HE zhs 87194 ssketie 541 7P e A

220 offh A
Table 3 DMABE 7}7] U2 L x oA &3lA A
< ] A]7h8 DMABS] &447]1E BojEt),
20 °Ce] Lol A= 24 AZbo] BAE w7k oFat
FZA 715 Bolthrt 36 AlZke] 4G wols H
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(a) (b) (c) (d) (e)

Fig. 4. Latent fingerprint treated with p-dimethylaminobenza-
Idehyde vapor staining at room temperature after
cyanoacrylate fuming and fluorescence observation
under UV irradiation (350 nm), (a) latent finger print
treated by cyanoacrylate fuming only, (b) fingerprint
treated with the dry contact DMAB method for 48
h, (c) fingerprint treated with the wet contact DMAB
method for 48 h, (d) fingerprint treated with crystal
DMARB vapor staining for 36 h, (e) fingerprint treated
with powder DMAB vapor staining for 48 h.

Table 3. Comparison of fluorescence intensity in different

temperature
Jemperatre - o 30 °C 40 °C
Time
24 h * * *
48 h * *k -

fluorescence intensity ****, excellent; —, none.

=5

%. (e}
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=

F3A71E BT 2 48 A1 Tl
G334 7178 FSEATE 30 °ColAM = 36 A
F3A 717} kg ehr) 48 Al7E o] Fof] oFak
Btk ZEu 40 °CollAl = 2388 48 A
FE JEMIA Tt

o244 DMABE 20 °C9] d-20\|A 71 & 53}
3, ANREBATE AS T AT F3AITF] 48 A
o4 36 AIZFO R TEE T HEg 30 °Co)d
oAM= 23 A4 FJAVE vele 344
o] AR, FFA|7|e mR= Y= vlH) gt

o] MR
=

o

—

¢

ofh
ol

N

oﬂ, i oft oft L
o

S oz & BL

Fig. 5. Latent fingerprint treated with p-dimethylaminoben-
zaldehyde vapor staining in different temperature
after cyanoacrylate fuming and fluorescence observation
under UV irradiation (350 nm) (a) latent finger print
treated by cyanoacrylate fuming only at 20 degrees
celsius, (b) fingerprint treated DMAB vapor staining
for 36 h at 20 degrees celsius, (c) fingerprint treated
DMARB vapor staining for 48 h at 30 degrees celsius,
(d) fingerprint treated DMAB vapor staining for 36
h at 40 degrees celsius.

o wah BF3ke] 20 °C, 30 °C, 40 °C2] ztzte] A¥
AN 7w FFAVE e $5ES 29T
Zoltt. AdlA D7HA] &k Ax, 7}0 BHe P
718 JEil = 5 ELS vkE Bolth. o]24 DMAB

720 °co] AolM Satsiale o, 7 v I3
A71E JeERITHE AL & 4 9t}

43. 7|0l 2olgt Adg

Table 4= DMABE H| X370l 0.0 MPa2] ¥
FE -0.01 MPa®r$1E -0.06 MPa7}x] ¢S Fol
Z+zF 0 mmHgol A58 -450 mmHg7FA] 9] %137

H DMABQ] &3A|71E RoFT)

H X F7dEi] 0 mmHg‘*W% 36 AlZko] A g &
71 e FFA71E BAUAL, 48 A7kl At &
= F3gS HolA %%E}. -75 mmHg(-0.01 MPa)

Fl

Table 4. Comparison of fluorescence intensity in different atmospheric pressure

Pressure

Time 0 mmHg -75 mmHg  -150 mmHg -225 mmHg -300 mmHg -375 mmHg -450 mmHg
12 h - - - - * * Kk sk
24 h * * * - * * *
48 h _ * * * * _ *

fluorescence intensity **** excellent; —, none.
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(e) ()

Fig. 6. Latent fingerprint treated with p-dimethylaminoben-
zaldehyde vapor staining at vacuum container in
different pressure after cyanoacrylate fuming and
fluorescence observation under UV irradiation(350
nm), (a) latent finger print treated by cyanoacrylate
fuming only, (b) latent finger print treated DMAB
staining for 36 h at 0 mmHg, (c) latent finger print
treated DMAB staining for 36 h at -75 mmHg, (d)
latent finger print treated DMAB staining for 36 h
at -150 mmHg, (e) latent finger print treated DMAB
staining for 36 h at -225 mmHg, (f) latent finger
print treated DMAB staining for 36 h at -300 mmHg,
(g) latent finger print treated DMAB staining for 36
h at -375 mmHg, (h) latent finger print treated
DMAB staining for 12 h at -450 mmHg.
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