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=8 AA 3Hol AR 11FAF 2401 poly (e—caprolactone) (PCL) S rapid prototyping(RP) 57391
nlo]| @ Z 28] A|AELS Ea)] MXE AL A A (scaffold) & AZFsIATE #12E PCL *|A] A= DMA (dynamic
mechanical analyzer) & 538 543t A5z AZH 7] G3EH (salt—leaching) ol 2]t AR AWt} H53] &
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Abstract : Biomedical scaffold for tissue regeneration was fabricated by one of rapid prototyping processes,
bioplotting system, with a biodegradable and biocompatible poly (e—carprolactone) (PCL). Through dynamic
mechanical test, it was observed that the PCL scaffold manufactured by the bioplotting process has the
superior mechanical properties compared to the conventional scaffold fabricated by a salt—leaching process,
and the plotted scaffold could be employed as a potential scaffold to regenerating hard and soft tissue. The
plotted scaffold was consisted of porous structures, which were interconnected with each pore to help
cells be easily adhered and proliferated in the wall of pore tunnels, and metabolic nutrients can be
transported within the matrix. By using the plotting system, we could adjust the pore size, porosity, strand
pitch, and, strand diameter of PCL scaffolds, which were important parameters to control mechanical
properties of the scaffolds, and consequently we could determine that the mechanically controlled
scaffolds could be used as a matching scaffold for any required mechanical properties of the target organ.
The fabricated 3D PCL scaffold showed enough possibility as a 3D biomedical scaffold, which was cell—
cultured with chondrocytes.
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Figure 1. The upper surface of PCL scaffold fabricated by a
salt—leaching process and SEM image of magnified surface.

20|, 4329 #Al2%, 20089

Ao AnE 7R ARE vAR wES SR e W e®

T 7K B o 3852 ddo] - Hof Sl 2 Aol $lof
Bk e, 711 e AR 3D /ARl ost A=A
+ flexural strength, Young’s modulus, strain 5 2] F-32ollA
vlo] @Z2 Y Hhalo] nlal W2 kg yEpdck o]efgt Ajol= A=
AEL] FAoM % Hlo] @ Z2 8 upo] 243t AE HojFrt?

Hlo] @ ZZRIA|AElef| o5t AR\ Y] A2k Al A=) Tigh

sk EAJQl 258} nlo| @ ERE ] ARA| Az 2211 SJEl] 295
=), % Aol WE =04 9] swelling @240}, plotting £
o]l k2 strand®] diameter W3}e} ©]59] layer thickness W3}
of| mXi= Y& 5= TEste] Aldsteiol sith Figure 2 E& X

%

7L A3 el PCLY| 88 =5 W3k} 3xkd AAA|12] Al
Aol mA= PEE Hlwdh ARolH (b) AR Al o= Al
FHZ o] TE EF v, (@) AR layer7} 2oi7haA
TE7F R GEE HERAAL ek

AEEC] TA2 MRS i) AX Al FatEs 2] FAE
off we} nlelshAl Hvk W2 o] A7k Al vk AAA9] &
el FAeh=t e 2 SAES Uehia, AXA1S 1

(b)
Figure 2. Effect of the melting temperature for PCL under same
manufacturing conditions (a) at 120 C and (b) at 100 C.
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Figure 3. Schematic of bioplotting system.
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Figure 4. Fabricated 3D PCL scaffolds by bioplotting system.
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Figure 5. Comparisons of (a) applied strand period vs. mea—
sured strand period and (b) measured porosity vs. applied
porosity for various NDs (needle diameters).
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Figure 6. Compressive modulus curve of 3D PCL scaffold as a
function of (a) pore size and (b) porosity.
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