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Abstract

Conventional methods for fabricating three-dimensional (3-D) scaffolds have substantial limitations. In
this paper, we present 3-D scaffolds that can be made repeatedly with the same dimensions using a
microstereolithography system. This system allows the fabrication of a pre-designed internal structure, such

as pore size and porosity, by stacking photopolymerized materials. The scaffolds must be manufactured in a

material that is biocompatible and biodegradable. In this regard, we synthesized liquid photocurable
biodegradable TMC/TMP, followed by acrylation at terminal ends. And also, solidification properties of
TMC/TMP polymer are to be obtained through experiments. Cell adhesion to scaffolds significantly affects
tissue regeneration. As a typical example, we seeded chondrocytes on two types of 3-D scaffold and compared
the adhesion results. Based on these results, the scaffold geometry is one of the most important factors in
chondrocyte adhesion. These 3-D scaffolds could be key factors for studying cell behavior in complex
environments and eventually lead to the optimum design of scaffolds for the regeneration of various tissues,

such as cartilage and bone.
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Fig. 1 Schematic drawing of new scaffold fabrication
apparatus

Elevator

Z-axis stage Shutter

X-axis stage Mirrar
Fig. 2  Photograph  of newly  developed
microstereolithography system using the axiomatic
approach
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Fig. 3 Schematics of preparation routes of (co)ohgomer
and acrylate-end-capped prepolymer and photocuring
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Fig. 4 Experimental result of cured depth with unfocused
laser beam according to scanning speed (laser power =
400uW)
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Fig. 5 Working curve of TMC/TMP polymer (D, =
1349.6pum, E. = 35.69mJ/cm?)
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Fig. 6 Design of 3-D scaffolds: (a) type A with uniform
pore size, (b) type B with various pore size
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Fig. 7 SEM imags of fabricted peA of sffold
(size=4.29mmx4.45mm)

Fig. 8 SEM 1mages of fabrlcatd type B of scaffold
(size=4.45mmx4.45mm)

Flg 9 SEM 1magesf TMC/TMP faework for hybrld
scaffold Hybrid scaffold was designed and manufactured
by microstereolithography system
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Fig. 10 Schematic diagrams showing the fabrication

process of 3-D hybrid scaffold encapsulated
chondrocytes
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(b) ©
Fig. 11 SEM images of cultured chondrocytes on type A
of scaffold: (a) after 3 days of seeding, (b) after 1 week
of seeding, and (c) after 2 weeks of seeding

(b) p s " -
Fig. 12 SEM images of cultured chondrocyte on type B

of scaffold. The arrows indicate the chondrocytes: (a)
after 3 days of seeding, (b) after 1 week of seeding, and
(c) after 2 weeks of seeding

Fig. 13 In-vivo tissue ingrowth test, (a)implantation,
(b)hybrid scaffolds after 4 weeks

(b)
Fig. 14 Histological evaluation of chondrocytes after 4
weeks implantation, (a)Alcian blue staining image
(400x%), (b) H&E staining image (400x)
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