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We fabricated a novel simple and rapid method of three dimensional nanoporous gold thin film (NPGF) onto a Au substrate
using electrochemical deposition method. The NPGF-modified electrode analysis by scanning electron microscope and re-
veals the formation of nanopores, approximately 30~50 nm in diameter. differential pulse voltammetry was measured for
the determination of y -aminobutiric acid in the concentration range of 10~100 uM using a NPGF. The high sensitivity
feature of NPGF is expected to be applied for real sample biosensor applications.
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nanoporous gold thin film{NPGF) electrode
Figure 1. Schematic diagram of NPGF fabrication based on an
electrochemical deposition technique.
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2.1. AloF H xHZ

B A3l AM-EE ¥ -Aminobutyric acid (GABA), Gold(III) chloride
hydrate (HAuCls), Phosphate buffered saline (PBS) Sigma Aldrich
AES AME3FS 2™ Poly ethylene glycol (MW =200)% Yakuri Pure
Chemicals Co. LTD. (Osaka Japan)A¥-& AME3IGIT, 2@ =oz
AR 7)32 silicon wafer $]°l Cr 2 nm, Au 43 nm (1 cm x 2
cm)Z AZFEFA om Ag/Ageld} pril=o] 42t V|EASY) AT
o7 ARE T

2.2. Nanoporous Gold Thin Film (NPGF) H|Z
= 71 flel vheate]l =9 vhad di| wheks Adsk] Slsko]
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o} oflehE 2 WolQlE piranha £48 Mg & HATIAE o]
sto] 1Z3Rlh Hie Abo]2=9] v di| A4S 213l 10 mME
HAuCl, 0.5 mL$} PEG €920 pL/mL) 4.5 mL9] E£&-8-95 uk=
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713}skd WS B3 GABAS] DPV (differential pulse voltam-
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Figure 2. (A) cumrent-time profile for Au electrochemical deposition
onto an Au substrate and (B) SEM image of 3-D NPGF surface.
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3.2. NPGF H3g 0|83t GABA =3
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187] $l8ll, Figure 3(a)9F 7o) GABA7} 431517 9+ PBS 9%
‘g‘o—ll]tﬂ‘% 01%3]'0? DPVE é@?ﬂ- ﬁﬂ} O]J_?_gj 1‘\_}§}_ 51]3% qu@_
4= Q1A% Figure 3(b)9F Z©] 10 uM2] GABA7} £31¥ PBS 9=
|AS DPVE St A7 A9 3L 0.3 F2olx GABAS] Atsle] 2
Ao AL et e SR S Al olsh 2 ARE wge
=, A9 329 722 NPGFe] %S BRlel] detol, w5 &

oco= =



32H 720 v = HEE 083k GABAY] A1EtetE 54 577

[8))]
o

w B
o o

20 1

Current/u A

o

00 01 02 03 04 05 06
potential/v

Figure 3. DPV for the (a) PBS, and in the presence of 10 uM GAVA
at (b) bare Au and (c¢) NPGF electrode.
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Figure 4(A)i= PBS 25 S ollA] thefst 59 GABA (10~100
uM)E 57 DPV A& LR Figure 4A(a)« 10 pM 559
GABAS =438t 1830]H (b), (c), (d)= 22+ 25 uM, 50 pM, ~1&]
3100 uM 2] GABAES =793k 183 o|t}. Figure 39 123049}
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Figure 4. DPV measurement as a function of GABA concentration.
(A) DPV of varying concentration of GABA (10~100 pM) in PBS
solution; (a) 10 pM, (b) 25 puM, (¢) 50 pM, and (d) 100 pM, (B),
Oxidation peak intensity of GABA in PBS solution by DPV.
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