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Abstract — In this study, in using a piezoelectric material of Pb(Mg,3Nb,/;)O3-PbTiO; (PMN-PT), which has a high
electromechanical coupling coefficient, we have tried to study about this material can be practically available as a new
biosensor to detect protein by using surface acoustic wave (SAW). As the results, the filtering of the center frequency of
the PMN-PT substrate is a superior result to that of the LiTaO; (LT) substrate, but the result was not completely satis-
factory. Also this study attempts to develop a sensing method to detect mismatched DNA in order to diagnose cancer.
We could directly immobilize the MutS to the NTA using the EDC solution. But, we immobilized MutS using nickel and
it is judged that is more effective method to detect mismatched DNA.
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Fig. 1. SAW interdigital transducer (IDT).
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Fig. 2. Oscillation circuit system for detecting frequency.
Table 1. Types of SAW sensor
Cutting degree and Wave length
Piezoelectric material (um)

Type 1 36°Y-X cut LiTaO4 12
Type 2 36°Y-X cut LiTaO4 16
Type 3 42°Y-X cut LiTaO4 16
Type 4 42°Y-X cut LiTaO4 80
Type 5 42°Y-X cut LiTaO4 40
Type 6 PMN-PT 80
Type 7 PMN-PT 40
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Fig. 3. Frequency responses in LiTaO; (LT) sensor without an absorber for input and output probes. (a) Type 1, (b) Type 2, (c) Type 3.
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Fig. 5. The results from the changes in the vibration frequency for the
passage of time, and the mass changes of the MutS protein.
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