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Abstract To explore ideal materials for bone repair is one of the hot topics in the field of orthopaedics. Bone

repairing materials have developed from inert materials which merely substitute natural bone to bioactive materials

which can induce the regeneration of bone. Among these materials, organic-inorganic hybrids have attracted much

attention because of the synergistic effect of the organic and inorganic components, owing to their molecular/

nanoscale mixing. This article provides an overview of recent research on organic-inorganic hybrid materials for

bone repair. The deficiencies of the existing organic-inorganic hybrid materials for bone repair are pointed out, and

the future development trend is proposed.
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Table 1  Organic-inorganic hybrid materials for bone repair and their constituents

preparation constituent

technology

ref

sol-gel technology organosilica hybrid materials 14 .15 .16
PCL-silica hybrid materials 17 .18 .19.20 21 22 23 24
chitosan-silica hybrid materials 30 .31 .32
silk-silica hybrid materials 34 35 36 .37 .38
in-situ synthesis and co-precipitation technology collagen-HA hybrid materials 40 41
chitosan-HA hybrid materials 42,43
PVA-HA hybrid material 44
PCL-HA hybrid material 45
CaCO5-BSA hybrid material 46

2.1 VEI-BERE

VR -BE IR (L 1 TR ) SRR AEK B
VR (RO ) B AT (R ) BOAFAE T FF
P 288 2 FSC AR 1) i 30K A (3 A < s o 4 R )
A, ATAARZ I K A SN IR RE 25 W T
RAR IR HLE 2 TR I AR IR R . R R
PP R AR O, B S AT JEAAR AL
NG R I — L 28 S5 A BRI , LA ZR B Z
JEZRIAR . BERC 2RI TR sbe 2 AL Bk

th = AE L8 A P AR . A LS ST S TEHLA )
B FFAE Bl 1R AH 23 25 1 S s e o AR BAE T A )
T 0o F AR U - B 125 g AR
PR BT Al B e, BT Ay, BT R B A
AFRREEANLE T 9 AR R A A &
G3AH SEBLOT TR B IR T N T A R T
TR A DL-TCHLA A B I E MR, HOR R Y
B FEAF LTI,

2. 1.1 AYLECERERRER Ze AT Rt



- 56 - t F

R

$24 %

polymer solution

alkoxide precursor(s)
o
distilled water  mixing

[——2

hydrolysis  §
[—+4

mutual solvent

catalytic agent solution

of drying or sintering curing
1 [——2 organic-inorganic hybrid materials

1 BB AR R

Fig.1 Process schematic diagram of sol-gel technology
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Fig.2 FE-SEM images of PMMA/silica films (a) and
CaCl,/PMMA/silica films (b) after both were soaked in

SBF for 7 days (Scale bar; 5 mm) [1s]

Ballarre 25" 5% FH 1 -0k 2 22K Si0, e A
RiE| A IE ik B2 £ TiE ( TEOS ) -H %k = 2 & 3t ik e
(MTES) %5 i il £ 1 Uk 38 5 A HIL-TC AL 2% 1k #4
L IR R TR A B B AE M B AISI 3161 A8
B, RIS S5 R R Si0, BEARITURL Y
TR fefi % J2 J58 3 186 o, 5 446 K| 9 vl i ot
G HEREREA S I 316L NEM PR 4
JEE TR AR IR SRR T A AR X
ST /NS T 7 122 2 A M R 1) i K 1 B B8 A A
AISI 3161 ANHAIFE AL A BUIE B i sh P ik i 56
MR BB A, BFoT 45 RAESE, Kb fE &
SRR SR TEBBE X % A b AR R IR AR 2 T R A
Y G AR B R 75 0 (ARl 3
Fin) , IS E N2 Si0, & B0 8 00 i A 7%
TRARZ IR, 24 Si0, & B RAT, B s iy 1 2F bRk
TR E .

B

implant

implant

3 KA C10(a F1 b) S5HE AL C30 (e F1 d) BAH B RIS
B 60 KJm B HE AR5 5 2205 i Vb e G50 e iy LR
Ot AR .. PTRIOILEE 3] A 5 C10 B8 A AR A
JH U, TTRE €30 B R4 J8 RS B O A

Fig. 3
histology sections showing the implant and the newly formed
bone. (a and b) CI0 sample and (¢ and d) C30 sample

after 60 days of implantation in rat tibias. It can be observed

Optical microscopic images of Giemsa stained

that in sample C10 there is formation of osteoid layer around

the implant which is not seen in sample €30’
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Fig. 4

immersion in phosphate buffered saline (PBS) solution for

Mechanical properties of wet membranes after

24 h; (a) stress-strain curves and (b) strength and elastic

modulus"’
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Fig.5 Process schematic diagram of in-situ synthesis and

co-precipitation technology
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