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Liquid-Phase Shear Horizontal Surface Acoustic Wave Immunosensor

MRS, ENEL,

ARIUE, AHMESE (A AR

Takashi Kogai, Naoyuki Yoshimura, Toshimasa Mori, Hiromi Yatsuda (Japan Radio Co., Ltd.)

This paper describes immunosensors using shear horizontal surface acoustic waves (SH-SAWs), which can be directly dipped into
liquids. The immunosensor is designed using an SH-SAW delay line with a center frequency of about 250 MHz on a 36 degree Y-cut
quartz substrate, which is composed of a transmitting interdigital transducer (IDT), receiving IDT and a biochemical reaction area in
between them. Those IDTs are protected from liquids by a glass cap and epoxy walls which are constructed using a
photo-lithography technique. In order to reduce the SH-SAW propagation loss due to the walls, the thickness of the walls can be
minimized. In this paper, a liquid-phase SH-SAW immunosensor to detect human serum albumin (HSA) was demonstrated.
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Fig.1  Diagram of the SH-SAW device.
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Fig.2  Frequency response of SH-SAW delay line.

Fig.3  Photograph of SH-SAW sensor system.
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Table.l Process chart of HSA immunoassay.
No. Process Time
A TBS 2
B Anti-HSA 200 nM 10
C TBS wash 2
D HSA 1.5 nM, 15 nM, 90 nM 10
E TBS wash 2
F HCI1 100uM 5
G TBS wash 1
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Fig4  Fractional velocity change and fractional
attenuation change of SH-SAW for viscosity

change of glycerol.
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(b) Fractional attenuation change
Fig.5  Fractional velocity change and attenuation
change of SH-SAW immunosensor for anti-HSA
and HSA antigen binding.
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