J. of the Korean Sensors Society
Vol. 17, No. 2 (2008) pp. 95-99

MG 248 BH SRS ZY MME 9B
TN FEose 3% Lix UXt #y
olg - ol&71*

Formation of metal nano particles on optical fiber
for fiber optic localized surface plasmon resonance sensor

Hoon Lee and Seung-Ki Lee’

Abstract

Vatious etching methods of optical fiber and formation of metal nano particles on the optical fiber have been proposed
for fabrication of fiber optic localized surface plasmon resonance (FO LSPR) biosensors. Different types of etched optical
fiber are possible by removing the cladding of optical fiber using HF (hydrofluoric acid) solution and BHF (buffered
hydrofluoric acid) solution, which results in improved surface roughness when BHF solution is used. Localized surface
plasmon can be formed and measured by formation of silver and gold nano particles on the etched optical fiber. The
characteristics of the etched optical fiber and metal nano particles on the etched surface of the optical fiber play a key
role in dictating the sensitivity of the LSPR sensors, so that the proposed results can be expected to be applied for related

research on fiber optic based biosensors.
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Fig. 1. (a) Experimental setup, (b) etched fiber, (c) shape
variation of fiber.
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Fig. 2. (a) Etched fiber using meniscus line of etcbing
solution, (b) shape variation of fiber.
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Fig. 3. (a) Surface of the etched fiber by HF, (b) surface

and measured diameter of etched fiber by BHF, (¢)
shape variation of fiber,
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Fig. 4. (a) Variation of the diameter of etched fiber by HF
with time, (b) variation of the diameter of etched
fiber by BHF with time.
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Fig. 5. FE-SEM image of silver nanoparticles on the fiber
surface etched by BHF.
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Fig. 6. FE-SEM image of gold nanoparticles on fiber
surface with APDMS SAM layer : (a) Na; citrate
0.5 mL (b) Naj citrate 0.9 mL.
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Fig. 7. FE-SEM image of gold nanoparticles on fiber
surface with MPTMS SAM layer:Na; citrate
0.9 mL.

—98 —



ofd

FHTE AFEEL A Wk A F e W ek
MPTMsg Zgtate] jHE

’Ffﬁ kﬂ@ﬁlf«% 1 - 712 %@.ol
gollel] 24A]7F Fot gy oy 78 MPTMST::
3] SAME 343 B oAk 3 Ui gX

pﬂ%ﬁh

VH A3 NA hot spot & z}of <3} gleo] 9}
T U QRRee] Az Aol
ok @;% Z7PE  Se 7Fe el Atk

W Fash B8 FTA=E 2W NS

e o sl A

=

H
rak

[1] P. Englebienne, A. V. Hoonacker, and M. Verhas,
“Surface plasmon resonance: principles, methods
and applications in biomedical sciences”, Spectros-

[2] S.-F Cheng and L.-K. Chau, “Colloidal gold-modi-
fied optical fiber for chemical and biochemical
sensing”, Anal. Chem., vol. 75, pp. 16-21, 2003.

[3] N. Nath and A. Chilkoti, “A colorimetric gold nano-
particle sensor to interrogate biomolecular interac-
tions in real time on a surface”, Anal. Chem., vol.

[4] K. Kurihara, H. Ohkawa, Y. Iwasaki, O. Niwa, T.
Tobita, and K. Suzuki, “Fiber-optic conical micro-
sensors for surface plasmon resonance using chem-
ically etched single-mode fiber”, Analytica Chimica

4.4 = copy, vol. 17, pp. 255-273, 2003.

FAF ol FAaste 2% Ve Ak Add %
Aol Bl Fastd 36 2E SHRE 39
Axe] 548 ARA e d48 988 se F )
A fnolth

B ddMes Al 7] BeE Z4RE dzsin
Azto) o9 FA§ RS BT M EW Yepr} 74, pp. 304-309, 2002.
WALE 2z S AAEAch B & Uikl
Uie A7 sehel WO PG Huie] e
A FAAL F vhe 4] A9E AR 319
zo] 7Fsthe Rt ol e 2lzkd 3R e Acta, vol. 523, pp. 165-170, 2004.
o w4 v flabe] 5L sty W HelxE

ol 2@ &)

+ 1981 39 29 A

« 20074 Tr=ETiEl A7 RAAFE RER
By

* 20073 ~ @A St thekel 71
St MR

_99

S 7l % B’)

« 1963 59 159 A
- 1986k A-EUhs H71E e 24

Feh

19883 F wisky Arlgel &9
(FEA

<1992 ¥ e Arleeks &9
(TSR

19921993 HE FEEI)ASE 7]
A Al B ATAISPS fellow)
19943 ~ 199651 BHreata A7 )E ek

AR

+ 19963 ~2000% H=cheta H7)gsket
S

* 20001 ~2006% S=TiEla A7)t
s

+ 20033 ~2004 TSk Univ. of Washington
] ]_._6}—,‘,} HI—_‘?__,—,r_./F

2006 ~ EA) DSt HAR7]-Fs;
e

1. Kor. Sensors Soc., Vol. 17, No. 2, 2008



