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Reinforcement of sputtered titanium micro needle by parylene co
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ating to make multilayered shell structure like mille-feuille

, Masato Suzuki, Seiji Aoyagi

A long hollow microneedle made of metal is successfully fabricated by contriving process as follows: titanium (Ti) layer is sputtered on a cupper

(Cu) wire, followed by coating protection layer of parylene on it, which are repeated several times to make multilayered shell structure like mille-feuille.

The core wire is finally removed by selective etching. The proposed process is

cracks caused by internal stress. The outer/inner diameters of fabricated micr

effective to overcome the brittleness of thick sputtered metal film due to

oneedle are 47/25um, of which length is over 3 mm. The microneedle

surely penetrates an artificial skin made of PDMS (Young’s modulus; 0.4 MPa).
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Fig. 1 methods of microneedle or micropipe by sputting.

/
Broken
microneedle
) P

Fig. 2 Optical images of hollow microneedle composed of
only Ti. (a) Just after removing Cu core wire. (b) After handling
by tweezers. The needle was brittle; broken to small pieces.
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Fig. 3 Process flow of proposed hollow microneedle.

Fig. 4 SEM image of sharpened hollow microneedle
made of stacked Ti and Parylene film.
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Fig. 5 Two-point bending test of fabricated Ti/parylene hollow
microneedle. (a) Schematic of measurement setup. (b) Optical
image of the test at the maximum bending state.
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Fig. 6 Schematic of driving system for insertion test
of fabricated microneedle.

2015 LR TP R R RPN 2 TG SUE

Copyright © 2015 JSPE

Atrtificial
skin

Fig. 7 Result of insertion test for fabricated Ti/Parilene hollow
microneedle, in which the microneedle is successfully inserted
into artificial skin (E=0.4 MPa) without buckling.
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Fig. 8 Load curve of insertion test for
fabricated hollow microneedle.
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