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The Fabrication of Au-Ni Coaxial Nanorod Arrays
with Applications in Tissue Engineering

FFUE S EEAM
Che-Wei Hsu, Gou-Jen Wang

R RITE — IO ZRLIL BRI A KA A5 2R EREAILEE (AAO) M ABR » 3

FAAO P —RIRELERMLTHEUEZEHE ﬁﬂ)ﬂf‘# G &R i 0 M2 BRI R KILIR
b BE A R AL R E] Abés %}ﬁkfii‘*&l@?% C RIBEBAZE (IG) X ke 2 A7 FRE R K
AT mEELESRTLESERMARERS] ; B AKEZFHELLSE 100—150 nm » MEIBF LR
ij‘fﬂézé‘ % VT 2 4 £ 50— 100 nm > xmsﬁhf‘*&zaﬁ‘ Wi 30 um v PFOA LI LT 100— 140 <

SEN B8R A KEABABEMF - PTATH O R 7 @ o) a3 £ Silk 24 R s A KAEES -
N}fm:\ P PR da 3 AN R AR R e A R AE L "‘%éﬁﬂsﬁ&zﬁﬂi&@% 5B R AR E'riz#%% .
FERLBAFMAKEZ SREARERZEZRELZE T S ap FARAEERRS A » THRERER
PY R i AR B 2 R A I 7 A A 04 B auﬂ?ﬂ“zﬁxﬁ—ziﬁﬂi R lﬁh“r%%mﬁ%léﬁm%%
RAEZ GRAE@pZ R EIE A 5L RRTH Bt A TR EZREZ SRR KELE » LiE—
B R BAR AR R A4 ) 3 20 KA R 51 o S da i, AL AR A R 2 L R e e,

In this research, a novel method of fabrication for the growth of Au-Ni coaxial nanorod arrays using AAO templates
was investigated. A thin Au film was deposited on one side of the AAO template by sputtering, which was used
as the electrode for further electroforming of the Ni nanorods. Nickel nanorods were then electroformed into the
nanochannels of the AAO template. Sodium hydroxide solution was then used for etching off the alumina of the
AAO template to form a Ni nanorod array. The immersion gold (IG) method was used for forming an Au shell that
wrapped each individual Ni nanorod. The average diameter of the synthesized Ni nanorods was estimated to be 100-
150 nm. After the IG process, the average thickness of the additive Au shell was about 50-100 nm. Since the height
of the synthesized coaxial nanorod was around 30 m, the aspect ratio was calculated to be 100-140. Compared to
the already reported Au nanorod arrays having an aspect ratio of only around 20, our Au-Ni nanorod array could
provide an enhanced effective sensing area. Biocompatibility of the proposed Au-Ni coaxial nanorod array was
confirmed through the culture of endothelial cells (ECs) on the array surface. Preliminary investigation of the
influences of the array stiffness in terms of its height on cell morphology and cell division were conducted. The cell
culture results indicate that the cell expanded more on the higher nanorod array. The Au-Ni coaxial nanorod array
will be further investigated for effective induction of stem cell differentiation.
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layer

(c) Removing aluminum substrate
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Aluminum
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(d) Removing barrier layer
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