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Fig.1 Reciprocating actuator driven by plankton.
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DNA positioning by the difference of the
coupler and length
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Fig.3 DNA nano-wire and positioning.
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Fig.5 Biconcave microlenses fabricated from

microfluidic ternary droplets.
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(Research Field)

Application of MEMS/NEMS to biotechnology, and creation of nanomechanisms using biotechnology. Development of kinetic

energy extraction mechanism from micro-organs.
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Fig.2 Nano-wires fixed on the nano-anchors
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Fig.4 Rotary actuator driven by plankton
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Fig.6 Formation of (a)monodisperse and (b)polydisperse

water-in-oil emulsions in a PMMA microchannel

(Current Topics)
1) DNA nanowire bridges with self-addressing
(T. Hatsuzawa and Y.Yanagida)

A new nano-mechanism creation technology based on
biotechnology using DNA is proposed. Various type of coupler
can be obtained by changing the base sequence at the end of
DNAs, which means the possibility of self addressing at the
couplers. The technology is being performed by using AFM
lithography, electrophoresis and metal plating on the DNA

nano-wires.(Fig.1 and 2)

2) Plankton driven actuators (T. Hatsuzawa)
Micro-mechanisms driven by the plankton are investigated for
direct extraction of kinetic energy from micro-organs. A
reciprocating actuator has been realized by a kind of plankton
with phototaxis. Using the light stimulation, the random
movement of the plankton are uniformed to a certain direction,
resulting in the micro-mechanism reciprocating movement.
Because of the small driving force, a better mechanism is required
for more sophisticated movement of the actuator. Also, research
on the rotary actuator is performed using 3D printer fabrication

process. (Figs.3 and 4)

3) Multiple-phase microfluidic systems (T. Nisisako)

We study a small-scale fluid processing using a multi-phase
microflow (liquid-liquid, gas-liquid, etc.) in a planar microfluidic
system. Microchannels are fabricated on polymers, silicon, and
glass by conventional lithographical techniques or mechanical
machining (Fig. 5). Figure 6 shows the formation of aqueous
droplets (DI water) in the coflowing organic stream (decane) in a
microfluidic ~ flow-focusing  device. In  this  system
pico/nanoliter-sized droplets of uniform sizes can be generated
rapidly, typically at a breakup rate over 1,000 Hz. Our systems
have promising applications in various fields such as

lab-on-a-chip devices and materials processing.
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