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Fabrication of hard bone scaffold molds using selective laser curing technology
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Abstract: In order to fabricate a porous hard hone scaffold mold with biological compatibility, it was made of hydroxyapatite
based bioceramic because of the viscosity and support effect of bioceramic slurry. Then the microstructure of the solidified
scaffolds after laser sintering and high-temperature post-process was observed with a scanning electron microscope. Furthermore,

the surface roughness was measured with an atomic force mieroscope. The results show that the density and the surface finish of
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scaffolds can be increased after post process, which is good for the attachment and growth of osteoblast-like cells.
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Table |  Comparison of various processing methods
author processing method principle malerial pore size/pm porosity/ %
KM 3DP bonding PLGA 45 ~150 60
ZELTINGER (% 3DP bonding PLA <38 ~ 150 75,90
ZEINL6] FDM melting PCL 160 ~ 700 48 ~77
KALITA!'] FDM melting PP/TCP 150 ~ 200 36 ~52
XIONG'®) PEM melting PLLA 500 60.30
AUGH?! RPBOD melting chilosan/HA 400 ~ 1000
Mal 20! SLS sintering TCP/ epoxy/nylon 1 ~200 39 ~55
WILLIAMS!2!) SLS sintering PCL 1750 ~2250 37.5~55
this study SLC melting HA-s0l 1100 ~ 1230
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Fig. 1 Schematic ol a rapid prototyping machine
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Fig.2 Schematic of bone scaffold models

a—0/90° rectangular b—grid-shaped

2.3.2 #M#HAGR KB RAREBEKAOS S0, B
IR A, JF FE M B 5, B AU B RS RER , LR
HIHGE T CO, BOUGIEINIEELE 2 B0, R L 61
A AN g s B SR O R = Y O I EA RN
R KH RS S BB AS 5 S D I LA S A e B
AR T ] 9 25 1L,

AT ST PRSI0, VRIS S 2 B, TR A
FUA SR RORER , 50 K [ 1R R B BT IO 4E &
Ko aht: | 7R 5 A B FR R | RS 5 M v
T, i AL S L 375 o R T A
2.3.3 #obkfai FEAPUEO R EERE R
R BOCHR RBOCIIER, L3 R b S a3
ICARE AR S, TR 5 2 3R, 0 8 Tkl
2erh, LR T T T/ & b 0 3a % s FEA
FEIR B0 SR, T B B, T ) 3b TR

¢ 1 d ¥
B O s>
’ e T ¢:«' .

Fig.3  Schematic of the laser scanning processes
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Fig.4 The finished bone scaffold models

a—0/90° rectangular b—grid-shaped
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Fig.5 The relationship between viscosity and blending time
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Fig.6 The SEM micrographs of HA-sol
a—before high-temperature heating h—heating at 800°C  c—heating at 1200°C
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Fig.7 The AFM surface image of HA-sol
a—heating at 800°C° b—heating at 1000°C  c—heating at 1200°C

Table 2 The surface roughness of HA-sol specimens

rool mean square average roughness

temperature/C roughness R, /nm R,/nm
800 49.855 34,192
1000 202.831 154.533
1200 651 525
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