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Solid Freeform Fabrication Technique in Tissue Engineering
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S1= a surface of RVE model that is fixed in he z

direction

S2= a surface on which a uniform displacement is

applied

7|54y

E, = effective Young’s modulus

Aéla ASZ

direction
F= reaction force

O p = reaction stress

D= displacement
A = wavelength

R= Gaussian half-width

= focal length
W() min

1. ME

the areas of surfaces S1 and S2
L; = the dimension of the RVE model in the z

= Gaussian half-width at the focal point

* EgEsiga dgd

7173 & s}

» ¥gFadiga 7)1 As st

Tel. (054) 279-2171
E-mait dwcho@posiech.or.kr

za g8 B3,

AFAAAE

ol g-g Mz

#dE 72 ATEEE s gch

A4 okl

W
>

oH o oft oH
o
o[o

[
¢

o
rlo

A st Fake 7E AdH
‘g' o] A =AY Tz
ojsfst vopskA AA
ojxgozH 8 F9 7%
HAAZle AL EHoZ =
2 38¢] O]%c' nA A
| % P 238 AFE AETE 2 o
<, 29 AXE WY, FHAA AR 2
Aol Aol dA7IZE A wfjFe FHoll o] ME/1
22 TRES oA AR o]4dit. ol F
AZE 2EdEe] 48 W7 e AYgoz2ig
Ab29t GFES FFEGIE AA WA P
Az Eolet Fdo] FFHE HMEEF F4, &
gate] A2 =4 ¢ 7§ dF4dstn 2¥A
TZEL 2dH oA A ddh

olglgl =AFEY ol2H wiFL MgH 4
Folda AdFsd Jidoer 84T 4 Aok A
g2 A Eoldold Zr] HAAE olHdr] Hus
4ag 3G HAdHdoz fFHeM olAdEeE A
S #ate, 11 dold AHE ZAAEIL o]
Hol 3 A BARYAE BHE & Adv AAA
g 2o olgjg dF 71FL BAH FL AFA
Zliﬂ(scaffold)ﬂ]' %?‘4“‘], e e =21e %
Al Aok g Ay st Az
HFHE F3 01'04"]: shx, wigstnzr st AE
o] Harat FAE3E E»}Z—*}QE FEslop ot

e

715
z3

N
y

1o o

Apole
%
2

5}

oo mo 1o

01’0 :io o

ol
o FL
g FL
o X

e o "
fo

}

ok
ox

o
]
HJ e m[m

-—l
e o

o tln
2
3l
_|>1

3:



ol - 2 FTHYIHIA] A A A12s

3-D Printing
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Fused Deposition Modeling
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Fig. 1 Schematics of various solid freeform fabrication apparatus. For additional information, refer to
http://home.att.net/~castleisland/. Reproduced with permission of Grenda from the Worldwide Guide to Rapid
Prototyping Web site. Copyright Castle Island Co. All right reserved
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Table 1 Solid freeform fabrication methods and companies currently in the field

Method

Company

Stereolithography and selective laser sintering
3-D printing (systems)

3-D printing (biomaterials)

Fused deposition modeling

Ink jet wax printing

3-D printing/bioplotter

3D Systems Corporation, Valencia, CA (www.3dsystems.com)
Z Corporation, Burlington, MA (www.zcorp.com)

Therics Inc., Princeton, NJ (www.therics.com)

Stratasys, Inc., Eden Prairie, MN (www.stratasys.com)
Solidscape, Inc., Merrimack, NH (www.solid-scape.com)
Envisiontec, Gladbeck, Germany (www.envisiontec.de)
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3.1 Computer-simulation of the scaffold
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3.1.1 Model building
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in x Y 1 2 3 3 4
inx,y, 2 1 3 3 4 4
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Fig. 3 Whole model and unit RVE model

3.1.2 FEM analysis and comparison
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Fig. 5 Strain deformation of various RVE models

3.1.3 Calculation results
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Fig. 6 Simulation results of RVE models for 3-D scaffold
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Fig. 9(a) Design configuration of the Type A scaffold
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Fig. 10 SEM images of chondrocyte adhesion on a Type
A scaffold 2 weeks after seeding with plasma

37 40 SEf

treatment for 3 min (left) and on a Type B
scaffold 1 week after seeding with no plasma
treatment (right)
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3.3 PPF/DEF IS X| X[
HT, o2 TR/ AR AF g AN
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{poly(propylene fumarate), &2 ZZH# Fojd o]
Ejle 75 ¥ 82 F9 stuoln, o] EFL
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(diethyl  fumarate)?} T2 A Z2E(propylene
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g 2ol =g FA4E PPF © 4y 4
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Fig. 11(a) Design of PPF/DEF scaffold
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Fig. 12 SEM images of chondrocyte adhesion on
PPF/DEF scaffold 1 week (left) and 4 weeks

(right) after seeding
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