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Study of nano/micro- structured plasmonic chip for label free cell array application
Riyaz Ahmad Mohamed Ali, Masato Saito, Mizuho Murahashi, Eiichi Tamiya
Dept. Appl. Phys., Osaka Univ.

Intensive studies on single cell monitoring and the proteins they secrete can provide important

information, including early detection of infectious diseases in the human body. Traditional analytical
methods only measure the average response from a highly heterogeneous population of cells. This type
of measurement obscures individual cells’ responses to certain types of stimuli. Studies have shown that
localized surface plasmon resonance (LSPR) has risen as a promising platform for label-free
observation of secreted protein binding with metallic nano-structure. Inspired by these reports,
combining micro-structured microwell arrays with plasmonic sensing ability can provide a rapid,
localized and hassle free option for long term single cell monitoring. Two-step anodizing method was
used on clean Aluminum oxide (AAO) electrode forming porous layer. Specific design of Su-8 micro
structure was formed using lithography method on AAO surface. The prepared AAO was used as a hard
mold to emboss 188um thickness Zf-14 Cyclo Olefin Polymers (COP) with 400N/cm? force at 160°C
for 10 minutes. Specific layer of gold was sputter before sensitivity of the resultant plasmonic device
was further evaluated over various surrounding refractive index environments, including air (n=1.0),
water (n=1.33), 1M glucose (n=1.35), ethylene glycol (n=1.43) and glycerol (n=1.47). The sensitivity
of this shift was 116nm/RIU. Further progress on the sensing device will be present.

P-37
Fabrication of silver SERS-active electrode

by sputtering deposition and application to electrochemical SERS analysis

K FH P 7 BEE S Rz, BE X—

Dept. Appl. Phys., Osaka Univ.

We have successfully fabricated SERS screen-printed (SPE) electrodes by Ag sputtering deposition.
With this method, we can benefit from well-controlled Ag deposition as well as ensure mass production
for SERS-active electrodes to meet the needs of commercial use. We have deposited different
thicknesses of Ag films on the working electrode of SPEs, and measured Raman spectral with
rhodamine 6G on these Ag films to find the best film thickness for SERS enhancement. In addition,
SERS spectroelectrochemical experiment of 4-Aminothiophenol (4-ATP) was conducted. In this case,
an increase of SERS signal was observed upon modulation of applied voltage by the SPE. This work

represents the first mass production case of SERS-active screen-printed electrodes. Also, this type of
electrochemical SERS (EC-SERS) technology provides rapid analysis time and good sensitivity for

label-free detection.
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