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Abstract: Fibers are useful trace evidence that can establish a connection between perpetrators and victims
or crime scenes in incidents and accidents. The most common method of collecting fibers is tape-lifting, but
there is a lack of research on efficient methods for transferring the fibers from the tape to a glass slide or
metal plate for further examination. Therefore, based on fiber collection methods used domestically and
internationally, efficient collection methods based on fiber types have been examined as follows: Small color
fibers that cannot be picked up with forceps are suitable for the transparent adhesive film separation collection
method; For a few relatively larger color fibers, V-cut collection method is efficient; For multiple large color
fibers, the adhesive-face open collection method is appropriate; When collecting white fiber types, it seems
to be efficient to use a black sheet background. By selecting the appropriate collection method based on the
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size and color of fibers attached to the tape, the time for fiber analysis during the collection process can be

significantly reduced, thereby increasing the utility and reliability of fiber evidence.

Key Words: fibers, tape lifting, capillary action, adhesive film separation collection, V-cut collection method,
adhesive-face open collection method

M = g & ARE BARRE o Aol R A&
3 s AFT 4 d' BN lEke
AfE WA S g g85E SAE F shv 22 Aol 271 B AH 5 AR Al
2A CBRE FJEFLE EHE e 2l uE w2 HEg AFYe s A obF g AR
WA 2 A gEm o A - AaLel A 71sfAke} olth.
et = A @ 43 AR E dFEe =ui- Qe deE] &8H3 e AR AFHYE F
o &3 TAECIL AF TAES &% A9 w3 &3 wHog dAdss AFYS F43)
AR JF= 42 § A3, "ol AMEH of B Fo] o e HEIT AHAYES o
HYEo] 5747 W ARl A 2peFe] FA o] 7ol AESIATE w9 2 A i FHAE
S5 T oA €842 5 Ak < WA ARt YA sk W elst ¥ A
Aol Y4 A5 Rl AP, AR AA L] 23k B A FH )] &N, A MEAE
A, S Hole IR, IV 55 vlaLste] # FRARTS V3o g A2 F ARE AFst &
G glom, Fo BAYPeRE SR Hed fel= FEks B FEHUeE &)= WHelst Vv
o] TR v el W n| A EAY 2 dn) A e B AeiF )0l At gk, vhre] A
ARF,D ErEgg S A e Ay = A FEAEA AE dEleA A FH sk
G- A ARt E 2 0 /A FEAH P AF 220} Nelat A A FH )0l Adstd o, SAA
Eau/AREAY P M AR 95, A=A Afe ARANEES FEARES SR Abo] &
FZ R A FRAY ) 9 XA FFEANY 5 oo = 5 Egg3 U & Ao AFse W
Fet BARE o] &3l FYA oAFE AT 5 Helst AAANE 83 H)ol Solda A&Y &
ATt Holl A 2 et
A, 7¥slAL, elAl e A A SoRRE A ol¢} 7o), FAlE|o|zol] F-AHE Hf-o] F-RAT
FE AFske HHoE FHolA = Frei-Sulzerol] ©] o M AET JHEE SFEFoZHN SEolE F
3] 27 HAbe o] ZBe] 7hg de] 8 9] g EE FE5%0 RS Srled 28He B
oh Al HAteH ol 2 s Ao B Ryo| A} =8-S gr)Ho R SEAIA AREA S 8ol
RS xR 7 Ao glom, 347 A3 AFA ol AA AT F A AR #
ARE AL WPAERE HEshe Ade Ashv E AT A3E Bagt
A7 Aol A Ee] "ojx|= Tl
He7|de o E s U] AlE ARE 27 Mz o Ay
2 At wel Bk, 1) IMew FS & Qe
vlAl W, 2) el A, 3) Tl A 1. FYHRE 22| Y
A, 2E AL 4) Aed JAA ARE BRE 3 Al Z(FR 2 9 AR Aol F-2HE
< Aotk AF B4 A8l dAateo] e H2hd NRE HAHFE Fd )% Nikon SMZ 745T, Nikon,
tefdt AR5 EEbols etk e F5U0R & Japan)e] 40u oA ZFs AHF FHE g
Aok 3tH, A o] Adelol wep Hge e &8 2 A BAE s BAE RRo By Ay
slof A7t =8-S =Y F Stk AAELS FBI < W22 Hugt F AAlo R o] SEfole Feks
(Federal Bureau of Investigation)2] 41847} 25 2 EE F570 R o]ojA ulo| AR
Zz oA FLE WP 8 3le] HlwE = S = Xylene (2F 0.5 uL)S A&te] Ahi-lo) 7tef

Journal of Scientific Criminal Investigation



o AHAA AL §AN7I, WA B FRo=
ARV PEOE Yol HRE FABA o3t
k.

pL)ell FAl(Dumont tweezer, Style 5, Dumoxel, PA,
America) 0] BreR2 el BIAIG Ty, A
ZHelel BAl E5 HE H HE Xylenes F10]AA
A s Q‘SH’\VJ‘:} AR HAFE JA &
ko] kAl A H Xylenedll
2~3§] Eixl ste] A O—E.—s A EollA Xylene® Z ©]F
AH T Egol= 2 Ee 58S StEYolE
olA 7hE(oF 60°C)°}°q Xylenes FLAIA Al A
Atk

il
2
i)
=
OE
=>.|="T
I
Il

AYe APV naE AEY L

o Rl AR, E—auu

243 Ave] A &

2 S Eelag Rt 1

Aa4% 4ng 29l gl
2

Fx

O gy @
N
)
N
-
=
=
oﬁ A

¥R
o
)

N rBL'

o
(n
e
ol
fd
i
g,
UN

Jo

o2
rH
)

(o3

s 2 g

o
ru

rr

et
Y
=)
oy &g
ot
%
=
B
|
o U
HT 3

X e
o
il
N
u
ol
4
£
a
a
m{o
O

pLA 7Fskait.
< AA T AL Zxﬂé?‘l = AH Afel
B X 2 £& HE XyleneS &4 H2HA
o2 ARE o &gol=
= %4?19] 7(4791’5]] 2 Xyleneol| 2~335]
stod A5
=3 %E}O]‘: :La]r/\ e 538 &Y o) EdA
7FE (¢F 60°C)3te] Xylened Z1HA 751

ﬂll

Tomoox fH o r S Hn (K e o o
T oHr sz vz R | of 1o

o
&
>,
O
_\|L
ust
g
é
_1_4 .
mﬂ
)
"
k1
d

ERELEY
. vE daafFHel o3 8
A7) B AR Thaker, 49172 0 8]

Vol. 17, No. 3, 2023

o} A= 7H HLZHH

2
v

e :E
Ao
N
N
)
rO

Q
R}
e ¢
i)
B
)
=
o
2
e
L
A
oft
mO
%
ok

Rt

CRFR AZALTOIA Thsl st sl s A
se] 45 BAA Q% % AAATHS Aol A
& AFskes 7Hg QWA AAkEolmyEo 2 719
Sl A% AoR 92 H897 Ak Al
U4 V8 B ML TFRE BAYEol
"osha, olg SlelHE Ajelol o] BaE 4
£ &Efo|lE 2L B F5% 5O= §A¢) 3
A7 Bk o HYe HRREAANM B A7
=

*é%gl 7], A, AR
ol a7, #471#] o
Al w2t 1%?‘& %‘%’;‘:2: ARESHAL Sl Aot
g vt e Akl ZolM AR5 A
FHAshks Yo Re Pl AWFA(FBDS] S22
el ARshe vE AR AW P mARAEE

olg8 e AAWY JET AeA o, Hfol
Pl W TEH APl U ELH AE
E o Ee Agolth. wepd, Aol gele] B o
Fe ARl e ol g A%l #AelA
23} o] A

O MYMF JHHE HE

M&oz 4+ 9 A2 4L v APYF

F
m
nﬁ
N
2,
)
Mo
Au)
=
ﬁ:

SR LR ol Mg, Fig 19 7
o] AASHE Yol EEHINOH WAL BET
AR RAYH Ao DR, WAk o]
A BEHRS 798 PR dad ¥ £y
AP WAOE o Sl Faks EE FE
ol $717] Wi dnAos AP 4 9= At
W olle F7e] AL v fTE aHoR A

AT F AUk T3 HAbH o] Zof] F
AAAPZES Ade oz LA 7] & £

ut

e}

ook
|

o



234 HA - o)7hg - 315

(CY)

) %
©
‘ ; )
®

Fig. 1. Principal procedure of the transparent adhesive film separation collection method.* (a) mark a fiber to collect, (b) cut
an adhesive sheet into squares using a scalpel, (c) pick up the adhesive sheet with forceps, (d) place the cut adhesive sheet
on a slide glass and then apply about 0.5 pL of xylene, (¢) move the adhesive tape to one side to separate fiber, (f) mark
the location of the separated fiber for further testing. *Images are presented in a flipped orientation, because in optical

microscope, the images appear inverted.
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Fig. 2. Principal procedure of the V-cut collection method”. (a) Mark a target fiber, (b) cut a transparent adhesive sheet in
a V-shape and lift the cut portion, (c) add 2 pL of xylene onto the position where the fiber will be placed on a slide glass,
(d) after touching the forceps to the 2 pL xylene, transfer it onto the fiber and then pick it up, () touch the fiber to the
2 uL xylene, allowing it to drop, then let it dry and mark it. ¥*Images are presented in a flipped orientation, because in optical
microscope, the images appear inverted.

©

Fig. 3. Principal procedure of the adhesive-face open method.* (a) after observing fibers, fix the outer surface of the adhesive
sheet onto a transparent plastic plate using double-sided tape, and expose the fiber attached side, (b) single enlarged fiber
in a mark, (c) after touching 2 pL xylene on a slide glass, pick up the fiber by contacting the tip of forceps, (d) place the
fiber on the xylene-applied area and let it dry, (e) a slide glass for collecting multiple fibers. *Images are presented in a flipped
orientation, because in optical microscope, the images appear inverted.
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(a)

Fig. 4. Principal procedure of collecting white fibers. (a) place the black sheet underneath the transparent plastic plate, (b)

a white fiber is observed clearly.

Table 1. Comparing collection methods of fibers based on fiber size and quantity

Collection method

Advantages

Disadvantages

Transparent adhesive film

separation collection method minority fibers

Suitable for microfibers Suitable for

Not suitable for majority fibers

V-cut collection method

Suitable for minority fibers

Not suitable for microfibers not
suitable for majority fibers

Adhesive-face open collection method

Suitable for majority fibers

Not suitable for microfibers not
suitable for minority fibers

Black sheet background method

Suitable for white-type fibers

Contamination of other fibers
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