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Abstract
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In order to develop a novel bioreactor without contact of surface of biomaterials, floating
technology using the acoustic radiation pressure of ultrasonic waves was developed in the present
study. An ultrasonic transducer was positionally fixed with a distance of several centimeters from a
metal plate as reflector. The standing waves was generated by reflection of ultrasonic waves
between the transducer and the reflector, and water droplets was captured at the nodes. Available
range of volume of water and time for floating was estimated.

The reduction of bioactivity caused by protein adsorption onto the surface of reaction vessels is
often observed. A solution containing serum albumin was floated and the solution was transferred
to another sites. Compared to the procedure using a 96-well plate, the loss of protein was
negligible small. Next, prior to biochemical reaction, organic chemical reaction was performed in
floating droplet. Radical polymerization was occurred in the droplect containing monomer and
initiator, resulted in self-supporting gels. Additionally, enzymatic reaction was confirmed by coloring
of substrate in droplet.

We developed a technology to suspend cells in solution by using ultrasonic waves which enables
to generate a cell aggregate. The device consists of a Langevin-type ultrasonic transducer placed
in a water tank and a culture dish. The ultrasonic wave emitted from the transducer propagates
through water, dish, and culture medium, resulting in developing a standing wave between the
transducer surface and culture medium surface. Cells are then trapped at a node position of the
standing wave by injected with pipette, and a cell aggregate can be generated. As a result of
trapping myoblast cells for 9 hours, a cell aggregate with diameter and thickness of 8 mm and 2.7
mm, respectively, could be generated. Also, it was confirmed that 94% or more of the cells
constituting the cell aggregate were alive.

These results indicate that we can perform biochemical reaction in water droplet floated, and living
cell aggregates are generated by ultrasonic waves in culture medium.
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KRB TIINAAITUTIL(ERHH) LD EMEZEELERESEDERZBHEL. BEEOETERSN TRV ZEE#TER
FHL= R TEH cm OEMTERRELHIZEEL. BERERIFSEIREZEMRLU . KRBT LERHROMBICEEREERKS
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BPRIGIZHNS., FELEKERATEREBRILZERIEEIT oIz, BAFE/X—ZFABRICANTESGSE., BAHRFIGEEANTSOS
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DERBRE TR TIZELICE T IR FInAEAEDOMICEEREERTHEDTHD, EEROEHICHIBBERRETATS
EIZEH T HIBBIEZZDREICHIESN THIBAER TES, CNICKYFFMRRE RS o BFREMIEL-HR. BEEZ 8 mm. B
T 2.7 mm OHMREAERTE, MRREER TSR0 4% ENEFL TSI LEEN DT,

UL, ZERTHIELEKERNTEEEREAAEETHY .. SHICEBERATEE R CAS-MIBREE R TELIENBELMIHED
1=
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In order to develop a novel bioreactor without contact of surface of biomaterials, floating technology using the acoustic radiation
pressure of ultrasonic waves was developed in the present study. An ultrasonic transducer was positionally fixed with a distance of
several centimeters from a metal plate as reflector. The standing waves was generated by reflection of ultrasonic waves between the
transducer and the reflector, and water droplets was captured at the nodes. Available range of volume of water and time for floating
was estimated.

The reduction of bioactivity caused by protein adsorption onto the surface of reaction vessels is often observed. A solution
containing serum albumin was floated and the solution was transferred to another sites. Compared to the procedure using a 96—well
plate, the loss of protein was negligible small. Next, prior to biochemical reaction, organic chemical reaction was performed in floating
droplet. Radical polymerization was occurred in the droplect containing monomer and initiator, resulted in self-supporting gels.
Additionally, enzymatic reaction was confirmed by coloring of substrate in droplet.

We developed a technology to suspend cells in solution by using ultrasonic waves which enables to generate a cell aggregate. The
device consists of a Langevin—type ultrasonic transducer placed in a water tank and a culture dish. The ultrasonic wave emitted from
the transducer propagates through water, dish, and culture medium, resulting in developing a standing wave between the transducer
surface and culture medium surface. Cells are then trapped at a node position of the standing wave by injected with pipette, and a
cell aggregate can be generated. As a result of trapping myoblast cells for 9 hours, a cell aggregate with diameter and thickness of 8
mm and 2.7 mm, respectively, could be generated. Also, it was confirmed that 94% or more of the cells constituting the cell aggregate
were alive.

These results indicate that we can perform biochemical reaction in water droplet floated, and living cell aggregates are generated by
ultrasonic waves in culture medium.
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