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Fig. 2 Images of hollow microneedles fabricated out of
silicon, metal and glass. (a) Straight-walled metal
microneedle from a 100-needle array fabricated
by electrodeposition onto a polymer mold (200
tm talt), (b) tip of a tapered, beveled, glass
microneedle made by conventional micropipette
puller (900 ¢ length shown), (c) tapered, metal
microneedle (500 gm tall) from a 37-needle array
made by electrodeposition onto a polymeric mold
and (d) array of tapered metal microneedles (500
tm height) shown next to the tip of a 26 gauge
hypodermic needle?
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Fig. 3 Cross section (top) and photograph (bottom) of
(MEMS) -
based micro fluidic pump. The three-stage design

micro-electro-mechanical  systems
operates as a peristaltic pump. Each diaphragm
measures 300 (m in diameter®
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(a) Siicon nitride
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Fig. 4 (a) A prototype microchip for controlled release
showing the shape of a single reservoir. Removal
of an anode membrane to initiate release from a
reservoir. (b and ¢) scanning electron micrographs
of a gold membrane anode covering a reservoir
are shown before (b) and after (c) the application

of +1.04VS,
Al neEAE 7iwez e AF
7leol& Bal 7]E(replication technique), H<

%3 7]%(rapid prototyping technique), #lo]# B A
7}-& (laser micromachining) ] lt},

3.1 SH 7|2 (Replication technique)
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Fig. 5 (a) Hot-embossed micro-features in PCL, (b)
PDMS stamp, and (c¢) PCL film with surface relief
structures fabricated by solvent-assisted molding'®

o] 9o AZE gAaetd(soft lithography)

WS 53 Poly(dimethylsiloxane) (PDMS) ~® I

(Fig. 5 (b)) & AHBsld U FAo] HHE o

Q& PCL BEE AFAF o7t A} (Fig. 5 ().

:
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Fig. 6 Configuration of implantable micro-fabricated
controlled drug delivery system'’

Fig. 7 Release mechanism of controlled DDS; (a) initial
state, (b) degradation of diffusion layer by water
uptake through the thru-connected holes in the
diffusion layer, and (c) materials
embedded in the reservoir layer start diffusing out

control

of the device via pathways in the porous diffusion
layer"’

Fig. 8 (a) Fabricated micro orifices for release of drugs
using 85/15 PLGA. Array of micro-orifices of
100pm in diameter with 400pm spacing with each
other, and (b) Overlaid image of a micro-reservoir
layer in the bottom and a micro-orifice layer on
top of it"”
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Fig. 9 Schematic setup of a laser stereolithography
system?
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Fig. 10 Cellular-type structure produced by laser
stereolithography. Fluorescein microparticles

were embedded in PEG-DMA walls'®
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Fig. 11 Schematic setup of a laser micromachining
system
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Fig. 12 Laser-drilled microholes in (a) PCL by 700nm
femtosecond laser (10um in diameter) (b) PDLA
by 700nm femtosecond laser (8um in diameter);
Laser ablated microchannels in (c) PVA by
308nm laser, and  (d) PDLA by 308 nm laser'®

3.4 24E SEUME ALEEH UHEXEER
AMEuigtn HAIAMA 2 EFAL JAFAAA
ME Uk BFA AHZ: AJA' (Nano Composite
Deposition System, NCDS) (Fig. 13)® & A3 A 3}
HAZRE  A¥Y  solBE= FH(hybrid
processys  AHE3IH,  ol& s 34
GFEHGHE AFsA
FEol FHE
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@)

Deposition

Sl SR
Micro Endmill (¢ 100/m)

Fig. 13 Hardware system of NCDS; (a) nano composite
deposition system, and (b) deposition nozzle and
cutting tool of NCDS?
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Fig. 14 Typical fabrication sequences of NCDS
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Fig. 15 CAD design and fabricated specimens (a)
container type, and (b) scaffold type (17 layers,
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Fig. 16 Drug release test for cylinder and scaffold
type specimens
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Fig. 17 Change of shape by degradation and drug release
(a) cylinder type and (b) scaffold type
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