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Abstract: The porous scaffold is a key factor in the application of tissue engineering. Porous scaffolds which play the
role of extracellular matrix similarly provide space for cell adhesion and the subsequent derivation of cells to organization.
At present, although a large number of porous scaffolds have been fabricated by various preparation technologies, prepara-
tion technologies and performance optimizations of porous biomaterials scaffolds is still a hot topic in the field of tissue en-
gineering. Combined with the work in our laboratory, this paper reviewed a variety of preparation technologies (including
particle accumulation method, fiber accumulation method, foam immersion method, particle leaching method, etc. ) of
biomaterials scaffolds with various types of porous structure and illustrated the effect on pore structure, connectivity and
mechanical property, etc. The aim is to provide a porous biomaterials scaffold to satisfy the need of tissue engineering.
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Fig. 1 Process and structurial photographs of porous bioceramic scaffolds with treated and untreated wax spheres



32 T A ek

831 %

W ERAE g 7 FLIA , 3 o A 7 Bk e A — o PR 1A
W, AR MG, BRI RS, XS
fi o7 A A LA FL 2 1) A SE3E, ATk 3 T AL S 2
(BT, T A% A R B K AT SR i AL B % 2
79% o AHJE SRR B, HIL 5L i B B R,
TV Pk, B, SOk AT AR bR S G i g
Bl L, SRF TR AR, (A R A S
P B A A R A T 5 TR Ak AT I S5 4, SRS PR Ak
P 1 AT WS BR T4 Z LRI IR 7 03, HALBR
WBERN82.71% +0.63% , MK 1 hafIES, ZZH
FOE MRS E TR ARG, IWE L PR AT LUE X
7 AT LS ek oS A o i LR B AT M ER B AR, e
ZAL AW s S B LI, T TR 2 AL S
4 %

BOaEREE ARSIk (— N
LR BRL) W IERUM AR RORE K5 i 2o 2 T B 22 2k A bt
BT IR 2 AL R 2 o I I 4 i) R S R Y TR A
WREARARE] T 2 FLFLAR A 400 ~ 1 300 pm, FFLFLEE N 1
~5 pm, FLEEAEIA 90% iy HA S48, 8] 2 2 R & g
WKL 5 1 2 1L HA SR LS008 . oy vk 2
HI% B FLBR R (70% ~90% ) ZFL W% i — Fh A 28007 1%,
I HIRE Z AL % B = 4 ORI LB 2R 454 . HopA

K2 FERERSOARIRBTAS & A 2L HA SRS R
Fig. 2 Structurial photograph of porous HA scaffold fabricated by

polyurethane foam inpregnation method

fiie. TZf M & T Tl A=, i HL A # dh
IV R I B 8 R N R SV EZ (IS S
SRR, KRB TR . 5% SR AT
HEPE (1 5 L N (PCL) X ol 45 Hh ) 22 LA Wy g e S 2k
frivst, KBl PCL REME B E R SR NET, 3 2R
PCL X IRtk SCARBEA T U 2 B ] 46 1) HA SZZR 0 2
IR . BEE R BRI R, SCARIT AL LB
BTN 4), 2 PCL A 20% (w/w) I, 325
AP R 0. 09 MPa &5 %l 1 0. 51 MPa, Jj=g{Efig

K3 AR EE PCL X IRIRBTE SRR 2 6 8 2 fL HA SR R UR
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Fig. 4 Influence of PCL content in coating on porosity of porous

HA scaffolds
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Fig. 6  Morphologies of porous Titanium scaffold
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Fig. 8 Porous bioceramic scaffolds (up) and its microstructurial photographs( down) fabricated by accumulating spheres
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Fig. 9  Structurial photographs of porous HA spheres preparated by

sol-gel(a,c) method and sol-gel combined with pore-creating

agent(b,d)
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Fig. 11  SEM images of deposited HA scaffolds; (a) surface,

(b) cross-section and morphologies of bonding HA

scaffolds; (c) low power, (d) high power
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Fig. 15 Comparison of SEM images of porous titanium before and after modification and their results of implants in vitro and vivo:

(a), (b) graded porous titanium for three layers and two layers (UPT), respectively; (¢) untreated (UPT) ; (d) anodized
and heat-treated (HAPT) , in 2. 0 mol/L H;PO, +0. 15 mol/L HF under 20 V, 1 h and 500 °C, 5 h; (e), (f)

UPT and HAPT immersion in 2SBF for 7 d, respectively; (g), (h) H&E stained slices of UPT and HAPT implanting

dog femora after 3 months, respectively ( marks in photograph: m, materials; b, bone; ¢, connective tissue)
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Table 1 Common applied porous biomaterilas scaffolds fabrication
technologies and parameters

Fabrication technology Pore size/pm Porosity/ %
Particular leaching!?® ~2¢] 30 ~800 <85
Membrane lamination 4 =% 30 ~300 <85
Fabrication of non-woven!*” ~%%] 20 ~120 <95
Fused deposition modeling"*’! >150 <85
Melt moulding !>’ 50 ~500 <80
Emulsion freeze drying!®!) <200 <97
Phase separation! >’ <200 <97
Supercriticalfluid technology > <500 <90
3-D printing! ¥ 4! 45 ~ 150 <60
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