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3 (scaffold) , :
3 1
, (matrix architecture), :
, “ (ideal scaffold)”
(metabolites) , (vasculature)
(scaffold degradation profile)
[1]_ ,

(host tissue) @, :
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2. SFR(solid free-form fabrication)el &3+ F2 A %A 38 A}3}¢

(SFP), (Rapid prototyping) ,
, SFF :
SFF
4,781
, SFF
20 , 20 RP ,
, e, , (biomaterial scientist)
. SFF , )
( ! ! ’ ) 1
(matrix architecture) . , ,
,RP
¢ D
SFF , , : '
SFF
SFF , (bone—engineering)
3. 4 Azl AH4H SFF7]&
31 20I1X 71 7|4 A|AE
3.1.1 Stereclithography apparatus(SLA)
SLA 3D system Inc.(www.3dsystems.com) 1988
RP . (photopolymerisable)
UV laser . :
2 L
L 1 . UV
(curing) . SLA
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as ) (80-250) ro]
i) SLA

[11,12]

SLA wl,

[20,13]

(photopolymerisable)
(photopolymerisable) polyethylen
glycol(PEG) acrylate, PEG methacrylate, polyvinyl alcohol(PVA)  hyaluronic acid  dextran methacrylate

polysaccharides . Polypropylene fumarate, anhydride  polyethylene oxide(PEO)
Cooke : polypropylene fumarate 3
SLA A, ,

Matsuda Mizutani microneedles, microcylinder  microbanks
SLA poly—¢ —capro—lactone—co—trimethylene carbonate ,

, copolymer (1, , micro
stereolithography(SL) 3 polymeric

, p SL 3

[16,17]

O 1. #Xe| EYR (o ol & 2|8t SFF S& W, CTAM H|o[E £ 0|83l Aol i &8 BRS 2 S5t1a), HAHE 0|
25101 3X1Y ZHE MED(b), SFF AL 220 H|o|E HE Y siicing dataZ 0| HEHc)E Sall SFF AIAR 22 X =2
BICHd). PHEOI &I 132 Z(e) & Aol 2HXle| i &4 22of 2atst =(1), Al7io| X|Hof| et ol 2Z72| QH|E ot &
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3.1.2 Selective laser sintering 71&

SLS 3 , laser beam
3
24 Rimell Marquis laser ultra high molecular weight
polyethylene(UHMWPE) w3
chain scission, cross—linking, oxidation
(degradation) , UHMWPE
Lee SLS ®9 Griffith Halloran SLA uv
monomer silicon nitride ~ silica ceramic
22, photocurable monomer hydroxyapatite(HA)
orbital floor prosthesis &3, HA
. Porter SLA
, photocurable monomer  calcium polyphosphate(CPP)
R 600 CPP CPP (
22.9% ) Tan SLA
non—degradable polyetheretherketone(PEEK)/HA powder =31,
32 3l ZEIE 7|HE AIAE
3 (3DP) MIT , SFF
25-31 3PP ,
.3
, ( 80-250). :
, 3DP [26-28]
[29,31].
Lam biopolymers(starch, dextran gelatin) ,

[31]
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QAT 23 MEL| MHE /Tt robotic micro assembty HEHO Z4Y,

s
O[Cfa). 792 &4 =4 ¢t2=2

Ao HZHE A

o
dluet 22 =2 2558 ZE6 7= A22 M(b)(c), OIE RIsH iDI%ﬁPHamﬁc robotic deviceE ASEHICE Grippers X
2|0| 20|M 2 95 360= 30| 7H=5HH, gipperEE 2 finger gipper® AFRE

33 00|32 ZRI7I& 7|4 AIAH
3.3.1 Shape deposition manufacturing.
shape deposition manufacturing(SDM)
(http:/Aww—2.cs.cmu.edu/People/tissue/front_page.html).
. Polycaprolactone(PCL) HA
polyglycolide (P[D]JLGA)

[32]

poly D,L lactide—co—
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[33,34]

[35,36]

polymer

[35,36]

34 Extrusion 7|& 7|8F AJAEL

2000 , :
Lego

microcirculation , Im

Fused deposition modelling(FDM), 3D plotting, multiphase jet solidification(MJS)  precise extrusion

manufacturing(PEM) ,
, FDM Xy
head—heated
L Z
. FDM
FDM PCL (PCL/HA, PCL /TCP etc.)
&7, (PCL) 3
(http:/Aww.osteopore— intl.com). FDM 2 CaP
.Endres Rai PCL/CaP ,
( 3). Woodfield polyethylene glycol-terephthalate— polybutylene
terepthalate(PEGT/PBT) FDM (8391

PEGT/PBT ,
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Scanning electron micrograph(c) 8 Sl 3FAE | MEF REC E MA| SHZX 20|
UM HE AEE Sol WA ZZo| XUstH AKX M, 2/ F Mzl Flof et REE L 3
Micro CT &M 2 Sdlf Eelsi & FOM 242 PCL IIES A LY 22 BHO|| CaP IIE|2

2~

OJECHH).
FDM the precision extruding deposition(PED) Drexel
¥ PED FDM
PCL thermal couple
Landerst 4 bio—plotter 3DP
3 3DP lysine ethyl ester diisocyanate , 3D bioplotting

isophorone diisocyanate, oligoethylene oxide  glycerol oligoetherurethanes
. Ang 3D bio—plotter rapid prototyping robotic
dispencing (RPBOD) . RPBOD 3 chitosan  chitosan—HA
Vozzi 3 micropositioner, microsyringes bio—

10

[4647]

plotting 2
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