#&= C-19
HEHMREMMENERARBSE

MEER MERIZFRY— M XIE
BFZLEART - 2009~2010
HEES . 21860043
SNELGRAWAEEERTLINANILEESFIL O OER
TR ES (EX) An Impulsive Force Generator as a Micro size Transportable Device
MERKE
IWE &5 (YAMADA ATSUSHI)
ATEIEXRY - KEREIEZMER - HEHREE
MEEEE :

D (Fn=r) - Fl-ATPase, T 7 F v 7747, iR E—X, w472t —X, R
ety MUy FERHT2ZETHI0OA 70 A—MUEED~A 7 a~w ol
RIZRPI LT, Zo~vA 7 a3 o0d, BEEEORINETICREL WL Ay M L [F
R, A 7SV ATOARD T2, HIEROTROE O IEREZFIH L5, MRS 30 B
N DR NOROB Y EBAER L. £, BiEvI=21v—vaic kv, fifELE
A 7w UINROB D JERE T D 2 E N HERE AR L CWD I & AR L.

WFFER A OEZE (8532) © We have developed minimum micro-scale impulsive force generator (micro-
catapult) utilizing snap-through buckling of an elastic material. It is the first successful example to store
the elastic energy and release it as kinematic energy by using a rotary motion of protein. The device
consists of motor protein (F;-ATPase) immobilized on a coverslip and actin bundle coated with
microbeads as an elastic material. It has a closed loop structure of the actin bundle with the length of
about 10pum. One end of the actin bundle is fixed with F;-ATPase through a magnetic bead as an active
rotary joint, and the other end of the actin bundle is fixed on the coverslip through a terminal microbead
as a passive rotary joint. Using this device, elastic energy stored in the actin bundle mainly by bending
deformation of it can be obtained as impulsive force utilizing snap-through buckling generated by the
driving torque of F;-ATPase with added ATP and an external magnetic field torque. As a result, this is
the first success example to convert a rotary motion of protein into different motion mode (shap-through
buckling). The acceleration generated by the proposed micro-catapult reached more than 120 pm?/s
under a solution and dozens of repeated snap-through buckling could be obtained for one the assembled
devices.
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Avidin Coated Polystyrene Bead

Fig. 1

Experimental setup
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Fig.2 Structure of a proposed micro size
impulse force generator
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Fig.5 Velocity of each bead on the actin
fiber
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Fig. 6 Acceleration of each bead on the
actin fiber
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