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Development of Nano- and Micro-bubble Sensing System Using Piezoelectric Biosensor
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In this study, the system based on quartz crystal microbalance(QCM) was constructed for
quantitatively evaluating the performance of nano- or microbubbles called targeted bubbles
(TMBs). TMBs with ligand can specifically absorb to the target molecule. In the application
of ultrasound molecular imaging and ultrasound drug delivery system, it is very important to
understand how many and how long TMBs absorb to target molecule expressed in tumor and
inflammatory site. Our proposed system is expected to solve the issue. Previously we developed
a prototype system with the dropping system where the sample liquid was dropped on the QCM
surface. By using this system, we quantitatively examine how the amount of absorbed TMBs
relates to that of the target molecule. In the examination, the shift of resonant frequency of QCM
during the reaction was monitored as the index for evaluating the amount of target molecule
(Afiureer) and specifically absorbed TMBs (Afrups). As aresult, it was demonstrated that they
have weak positive correlation (r=0.44). This result indicated that our proposed system could
quantify the performance of TMBs. The dropping system, however, had some issue such as poor
measurement accuracy. In addition, it was too difficult to control the experimental condition
such as flow volume and concentration of target molecule and TMBs. Thus we developed
the flow system, where the sample liquid was automatically flowed into the QCM. It was
demonstrated that the measurement accuracy of flow system was three or four times larger than
that of dropping system. The evaluation using flow system will be powerful tool to quantify the

affinity in the interaction between TMBs and target molecule.
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