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- Biocom patibility
- Non—immunoreaction
- Negligible toxicity
Locally and systemically
Polymer and degradation products
- Biodegradability
+ Chemically and mechanically stable
- Processability
Various shapes
Highly porous network
- Sterilization
+ Cell attachment, growth, differentiation
- Angiogenesis
- Favorable interaction/mobilization of host cells and
ECMs
- Release of bioactive compound
+ Compilance to match tissue
- Transduction of environmental stimuli to cells
- Easy handling
- Preservation
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Sponge Bone

Blood Vessel

18! 1. Macroporous network of native tissue.
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B 2. 42aY 0h34 ANBEC 13 U ZNBEN 28

Materials

Process

Application

Poly (L—lactide) (PLLA)

Poly (—hydroxy esters) SCPL, PS, RP, Woven fiber, FD,

MM, Extrusion, ML

Bone, Liver, Cartilage, Nerve

Poly (glycolic acid) (PGA)

Non—woven fiber

Bone, Cartilage, Liver

PLLA/PGA FB Bone, Cartilage, Liver
Poly (D,L—lactic—co—glycolic acid) (PLGA) SCPL, GF, RP, Extrusion, Bone, Cartilage, Liver, Nerve,
ML, FD, MM Urothelium, Bloodvessel

Poly (L-lactic—co—e—caprolactone) (PLLACL)

Extrusion, ES,

Blood vessel, Nerve,
Meniscal tissue

Poly (D,L—lactic—co—e—caprolactone) (PLACL) PS, SCPL Blood vessel
Polyhydroxy alkanoate (PHA) PS Blood vessel
Poly (e—carprolactone) (PCL) ES
Poly (propyrene fumarate) (PPF) SCPL, FD Bone

Polydioxane

Cartilage, Bone
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18! 2. Morphology of macroporous scaffold A : sponge;
B : Non—woven; C,D : Woven.
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H 3. NI AHEE0 HAE Qs A 4T
Tensile Compressive Young's
Strength Strength Modulus
(MPa) (MPa) (GPa)
Cancellous bone N/a 4~12 0.02~0.5
Cortical bone 60~160 130~180 3~30
Cartilage 3.7~75 N/a 0.7~15.3(MPa)
Ligament 13~46 N/a 0.065~0.541
Tendon 24~112 N/a 0.143~2.31

B 4. 428y D210 JAN S

Tensile Young's Elongation
strength modulus at break
(MPa) (GPa) (%)
PGA >68.9 >6.9 15~20
DL-PLA 27.6~41.4 1.4~28 3~10
L-PLA 55.2~82.7 2.8~4.2 5~10
PLGA 41.4~55.2 1.4~28 3~10
PCL 2.71~34.5 0.21~0.34 300~500
PLCL 8.5~40 04~1.3 400~1250
1.0
0.9
M-
0.7 -
06
05

044 MMW. ) Strength Mass

i

Time

18! 3. Degradation properties of biodegradable syn—
thetic polymer.
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3.1 Fiber Mesh
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3.2 Fiber Bonding(FB)

AelA et wHE AANEES A A
< =017] $15ke] FB 71=°] 1993d Mikos L&l
o3 MEE L PGA W41S dals AHEE F
B2 njx]sla wE S 2 eto| = &381412] PLA &
Aol gt & gl S 7122170 F PLA/PGA
EIAE 825 o7 kL & § sk, 2
&3h= PLAE AlASHE 8] W3} glo] PGAAFR
7} wapEE HaellA Adte] dojdtt o)g) > FB

S S8 A= gAY, 5 Rk vEg
g, 8825 55 TEslofof & ol o] A
23} PCLE AMg3to] FBY o2 AMZE= (AR 4)
£ Alxsto] m 22 ABE 8 A7V TRV
sk’

FBY9] $84o2 dyol} 4%y 2

oz

2o AL At FEFH] ~AE=S] AFE 7}
=

=

Eal

o —lﬁ

ot sdahs AR E HEEel PGA Hl4l
F-ZAI713 PLA 58 PLGA €918 22y
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3.3 Solvent Casting/Particulate Leaching(SC/PL)
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3.4 Hydrocarbon Templating(HT)
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Human nose-like scaffold

8! 5. PLGA scaffold fabricated by hydrocarbon tem—
plating.
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3.5Membrane Lamination(ML)
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Piston extruion tool

SEM image of a conduit PLGA scaffold

8! 6. Tubular porous PLGA scaffold fabricated by
extrusion—SC/PL combine.

3.8 Freezing-Drying(FD)
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3.10 Gas-Foaming(GF)
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3.11 Electrospinning(ES)
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PGA scaffold fabricated by electrospinning

18! 7. Fabrication of fibril scaffold by electrospinning.
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3.12 Rapid Prototyping(RP)
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Graphical illustration of fabricating a scaffold
via two photon microstereolithography

PLC scaffold by Stratasys’s fused deposition modeling (FDM)

18! 8. Scaffold fabrication by rapid prototyping.
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Process Morphology Advantage Disadvantage
Fiber mesh Fiber . Egsy procgss + Lack structural stability
- High porosity
- High porosity - Limited application to other polymers
Fiber bonding Fiber - High interconnectivity - Lack required mechanical strength for the

load—bearing tissue

- High porosity + Limited thickness (up to 3 mm)
Solvent casting/ S + Independent control of - Solvent resideue
particulate leaching ponge - Porosity and pore size - Lack required mechanical strength for the
- Controlled crystallinity load—bearing tissue
- Custom—made 3—D matrix - Lack required mechanical strength for the
Membrane lamination Sponge load—bearing
- Solvent residue
+ Unlimited macro—size and shape | * High temperature required for non—amorphous
Melt molding Sponge - Independent control of porosity | polymer
and pore size
Gas—foaming Sponge + Organic solvent free + Surface skin lgygr
- Clsoed pores inside the scaffold
Phase separation Sponge - Delivery of bioactive molecules |+ Uncontrollable scaffold morphology

+ Surface skin layer

Hydrocarbon templateing Sponge

- No thickness limitation

- Controlled pore structure

- Insufficient mechanical strength

Freezing—dryi S . . .
reezing—arymng POnge - High porosity - Solvent residue
. . + High porostiy - Limited pore size
El F o .. . .
ectrospinning iber - High interconnectivity - Limited cell ingrowth
- Reproducibility + Limited resolution
Rapid prototyping Sponge, Fiber |+ Controlled pore structure Porosity |+ Limited material

- Custom—made 3—D matrix
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A. OI'=Z (InnoPol®-D)

B. Dermagraft ®

D. Epi-Guide®

C. Osteoblast growing PGA fiber

EPIRGUIDE

T2 9. Biodegradable porous scaffold available com—
mercially.
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