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In Vitro Test of a Micro Syringe Fabricated for the Intravascular Injection
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Abstract - A micro syringe which can be attached to the end of a micro intravascular endoscope for drug injection is
fabricated and its characteristic is tested. The syringe consists of a drug chamber and an actuator chamber which are
separated by a silicone rubber membrane. The drug chamber is filled with liquid drug by the membrane actuation caused

by the vaporization and condensation of the working liquid in the actuator chamber.

The liquid drug is ejected by the

electrolysis of the working liquid. The membrane deflection by each actuation method has been measured. The liquid
ejection image has been captured during the electrolysis of the electrolyte. Also, the successful operation of the micro

syringe under the normal blood pressure was verified
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Fig. 1 The micro syringe and the intravascular catheter
(a) The intravascular catheter with the micro syringe
attached

() The local injection in blood vessel using the
micro syringe
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Fig. 2 The structure of the micro syringe

(a) The crosssectional view

(b) The side view

(c) The top view of the middie substrate

(d) The bottom view of the middle substrate

(e} The top view of the bottom substrate
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Fig. 3 The layout of the bottorn substrate
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Fig. 4 The operation procedure

(@) The air exhaust by heating

(b} liquid drug intake cooling

(¢} liquid drug ejection by electrolysis
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Fig. 5 The fabrication process
(a) The lower substrate
(b) The middle substrate
(c) The actuator
(d) The upper substrate
(e) The syringe
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Fig. 6 The photograph of the bottom substrate

nozzle
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Fig. 7 The photograph of the fabricated micro
syringe
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Fig. 8 The part which is connecting a syringe
to a catheter
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Fig. 9 The photograph of the micro syringe
attached to a catheter
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Fig. 10 The measurement setup for the membrane

deflection test
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Fig. 11 The deflection of the membrane actuated
by the vaporization for various input
power
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Fig. 12 The defiection of the membrane actuated by
electrolysis of water
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Fig. 13 The photograph of the charged micro
syringe immersed in water
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Fig. 14 The photograph of the micro syringe
which is ejecting the red ink
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