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Fabrication of Biodegradable Microstructures
using Projection Microstereolithography Technology
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Abstract

Microstereolithography technology has potential capability for fabrication of 3D microstructures. It
evolved from conventional SLA which is one of the RP processes. In a microstereolithography process, 3D
microstructures can be easily fabricated by continuously stacking 2D layer which is photopolymerized using a
liquid prepolymer. Combination between biocompatible/biodegradable photocurable prepolymer and 3D
complex fabrication in microstereolithography makes broad application areas such as medical, pharmaceutic,
and bio devices. In particular, a 3D microneedle for transdermal drug delivery and a scaffold for tissue
engineering are fabricated using this technology. In this paper, the authors address development of
microstereolithography system adapted to large surface and fabrication of various microstructures. In addition,
to apply human body we suggest a biodegradable 3D microneedle and a scaffold using biodegradable
photocurable prepolymer.
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Fig. 1 Schematic of Projection Microstereolithography
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(d) Micro cup
Fig. 2 Various 3D microstructures

(c) MICI‘O fan

Table 1 Fabrication parameter and dimensions of the
fabricated microstructures

Model (@) (b) (©) (d)
Total layer 1 55, | 5o 50 200
number
Slicing
thickness( pm) S 12 10 12
Numerical
aperture 0.3 0.13 0.13 0.13
volume size 1000 | 1100 | 2000 | 1950
( pms) 1000 | 1100 | 2000 | 1950
1500 2400 500 2400
Minimum
feature 30 310 80 95
size( um)
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Fig. 4 Fabricated array-type microstructures
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Fig. 6 Photopolymerization of PPF/DEF
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(b) Magnified image of microneedle tip
Fig. 7 Fabricated microneedle using PPF/DEF
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(B) Top view of scaffold
Fig. 8 Fabricated scaffold using PPF/DEF
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