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Fig. 2 Schematic motion of mosquito proboscis based on
observation. The head and three needles are
gradually lowered from Phase 1 to Phase 4. These
phases are repeated at several Hz (2 Hz, ranging
1-7 Hz).
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Fig. 3 Fabricated microneedles; (a) Jagged needle imitating
maxilla. (b) Straight needle imitating labrum. (c)
Fabricated three needles to be bundled and
commercial needle for reference (diameter 0.2 mm).
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Fig. 4 Fabrication process of stainless microneedie
by machining tool
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Fig. 6 Schematic of electrochemical etching for
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Fig. 7 SEM images of needle tip with serrations
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Fig. 8 Inserting experiment to silicone rubber
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Fig. 9 Relationship between resistance force and
displacement
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Fig. 10 Groove on tungsten wire fabricated by electro-
chemical etching (left). Hole for inlet/outlet
fabricated by excimer laser beam (right).
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Fig. 11 Air bubble extruded from a hole on the fabricated
W hollow needle. Pressure is given by a syringe.
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Fig. 13 Microneedle fabricated by dicing method, which is
sharpened by electrochemical etching.
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Components
Sodium tungstate: 13.2 ¢
Nickel (IT) sulfate: 5.3 g
Tri-ammonium citrate: 14.6 g
Deionized water: 180 ml

Fig. 14 Electroplating system for fabricating W-Ni alloy
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