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A comparison of 2 kinds of hydroxyapatite/collagen composites as tissue engineering scaffold
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[ABSTRACT] Objective: To prepare 2 composites using different proportions of hydroxyapatite and collagen and to assess their struc-
tural and biological properties, so as to pave a way for preparing tissue engineering chest wall scaffold. Methods: Two kinds of
hydroxyapatite/ collagen composites were prepared according to the weight ratios of 1 : 1 and 1 : 2; collagen sponge served as control.
Then the structures of the 2 composites and the collagen sponge were observed under SEM. In vivo study was conducted to assess the
biocompatibility and biodegradation of the composites by gross inspection and histological examination. Results; The collagen sponge had
a 3-D network structure with fluey collagen fibers and poor mechanical strength, and its structure was damaged within 2 weeks after im-
plantation and was completely absorbed 4 weeks later. The hydroxyapatite and collagen were well mixed in the composite with a
hydroxyapatite to collagen ratio of 1 : 2; the composite had homogeneous 3-D porous structure (size of the pore being 100-400 m) and
showed good biocompatibility: maintained its porous structure 4 weeks after implantation and was absorbed within 8 weeks. In compos-
ite with hydroxyapatite to collagen ratio of 1 : 1, the hydroxyapatite particles were separated from collagen fiber and conglomerated into
masses, and the composite resulted in severe tissue reaction after implantation. Conclusion: When mixed with a reasonable proportion of
hydroxyapatite, the collagen sponge has improved structure, biodegradable performance, and biocompatibility; the composite may be a
novel scaffold for tissue engineering chest wall reconstruction.

[KEY WORDS]| hydroxyapatites; collagen; biocompatible materials; biodegradation

[Acad J Sec Mil Med Univ,2008,29(3) :236-240 |

R T AR B e P A A 5 I T AR A R R AT D e M WS B 0 O A E Y R B — s AR
B ARG R A LB AR SR A R g e (B e LA S A R R A A 3k B g BE
AN R AT B R R RCR R L A R E RS P AR TR RS EH
FHCIIAE B TR TR R I 0F K e TR A O ERAR AR DR Uk . FRATAE BT i 4 T A 1
ROk R g B LI T AR RO S i BE RS GE A L R RN T BE B R A Sk B i — 2k R R R IR

(K BEH] 2007-10-12 [(#EZAH] 2008-01-07

[(E4£TH] EFEHAKRPER4S (30571847). Supported by National Natural Science Foundation of China(30571847).
[fEE®/N] &S, ML Tel. 13811515282, E-mail ; zhiyungong@ yahoo. com

* 38 I AE# (Corresponding author). Tel:021-63610109-73351 , E-mail : xu-zhi-fei@ yahoo. com. cn



3. SR LA RIRIC LU R WK A /M M 4 A A A A TR SR R Y L « 237 -

A1 /A (HACS) 55 W0 A1 0 8082 4R B 3
T e A AR B R S T ) S DR E T A i BE A AL
BT 5 BOR R WS R S S S H AU TR
i BE S22 R

ARSI 7R T 2 XN R EE HACS #E 47 (o0
S5 K WL AR A AEL A S50 B9 EL BT S 0 U T AR
N T i P S 2R A 1 7 32 82 (AL A 30

1 #MIAGE

1.1 HACS ##14& K 50 ml BEE R (4 1 B
SRR L T RO 2%, T8 DUl AR ) TR A B
ANFEHRED 55 1 g.0.5 g BIEHE K A8 K (41K
P, BRI R AE MR R 5 TR = B iR IR 5T
HEAT P A3 B (%6 1 000 W, 60 s/1R X5 I NP-
1000 #8745 P 43 8O, T N 5B 4 g M R T A A
Al LB A1 4 R 2,500 X g B0 10 min i,
FE 1 h RATUH A4, —20°C Hidk 12 h 5, 347
R VR T (—40°C , B2 0. 13 kPaxX48 h) . il
BMATR BRI (s 1,1+ 2)8 HACS, [8¥:H 4%
4 g J57 1R A4 A kg T

1.2 HAfHe4snr AN HACS & i 17
B TG BT B FIRSUh BZS R 0,01 Pa
T TR 43R i 3R TG 5 — )22 4 JB W L o KRR il A
HHi 485 (SEM, JEOL JSM-56001 V) H WL £< 5 #r
2 g J57 TR 445 PR T I 2 R IR el R R 45 R 1 IR
SR FH T H ] A 2 L BE (XL-30ESEM) Wi 4%,

1.3 AAMANEE T H SRR O
JEE . BERREBERT VG 22 KR AR 8 H, Ml AR,
K 3% I EL %2 4 (35 mg/kg) I8 B VE SRR EBE L 1Y
A A K R I R E U R R T A
L ZWUZ W TR m G A WAE AT 73 8 8
PR ] B, B8 S FEHE Y)  EFBA 10 mm Bh B 5 6 A [
Bkt HACS K 4l i )5t U 48 #% 0 s 10 mm X 10
mm X 5 mm K/, 43 B A 1 LR B TR B, 5 A1 2 ik
Yo, o3l FARIE 2.4.8,12 Ji{TE 2 Ry
BB S S S AR 1) S 56 A R % R BB A 2L AT
RARULEE T 21 2024 Ko A, W48 b1 ) 4 2040 25 1 22 4
LA O

2 &5 B

2.1 MERAKLH 12 BHARIEB KA SR
Ji B 1 408 75 A WU 3 O AT R B K A/ I T
P52 20 a7 B M R ofR L 44 28 4 R T 0 o % T A 1 R
FEWE IR A /DR 4 A5 R X — 5 1+ 1 BC LR SR B K
A1 5 8 DB TR 48 R TS A O HE DL 58 4 O AT

Je AT UL B R W K A SR AR U UE L ) A i Y R
B R AT/ G it YA 43 3 TR A Ry HELRE , 25 4 R 38—

2.2 MAMHALL A R SR Al R R
P19 245 AR TR C e HACS BE S o &5 8, T
2 Jg U 2 R R 22 W 4 e AU R e R 6 A
I, 250 vhoss HOAS AT WS B, 4 I g AT WLER L WL
FOMOAE R . BT A0 I A 2 I ROBR 2 A
JE S5 1) 5 20 2T 2 22 AR S A, S AR TE Y | TR 4 9 R XY
FLFLAER/NHR 10~100 pm(E 1A 1D), 1 : 2 FLLL
19 HACS 5 81 =457 1A FLOIR 25 4, 95 3 0 K A0 Fy
b G L A el TS R S ot R S N
fl Sl — K, SR LR AR R R E5 R L A LR R R
ANBE 73 PR IR B K A 5 0 D A 2 ol Ny 25 R ORI
FLK /N R 100~ 400 o, 0 FL [] A F 58 4 74 38 (&
IB.1E), 1: 1 BLEEfY HACS 5 W FL &5 # , 32 3
TRAT K AR5 B SR B o B0 1 0 A e S K A 4
BB 5] /N HOIR | e T AR 2 R 2 2 IR 5 i 4 5
TR R OK A A e Z L MR LR RN R
100~200 pm([& 1C.1F),

2.3 MHBEMmAFNE SIRFEESEAR 2 F A
ARk B S R S 2>, T A S A A B8 0 K AR R
LALLM EE A R AT, 4 RS R R 1 E e e
fift WAL, B 2T A A1 VAR, 8 TR IR A A A 4L 2k T
(K 2A~2C), 1: 2 il HACS M RHE A G .
BT e AL SV 2, 4 R A A M R IR FE L 2
SIRGEE PN A AR SN v S O el
A6 e R X A B A S 8 A K MR A A UL A A
oA Rk A A R AL, 2 22 G A UL B B R I ) 2T 4
A LUACAE A B R, 2 2 b 5k B8 /0 i A i ORE L 12
S B gl UL FE AR R (] 2D~2F), 1 : 1 Bk
HACS MBEHE A J5 W] UL 5 i JURL 28 42 i 514K, 8 A
BTG 403 45 R T % A 2 Bk B A i UK A £, 12 A
AT A /D 2 R A UKL (] 2G~2D)

2.4 mmAE P HACS K4 4l REAE A IR
P Sh P ¥4 005 36 8l L U0 10 TG R e RO IR AT Bl 5
T R A A A RE 2R UL B 0 HE S R 4, 4 Ak BT B
Yy, se PG AT MRS A Bl H AT L e A A, 4l
U2 D5V 447 A5 B AT AE 25 A A B8 03 A0 U A T 4
LURANNIZ T , 2 ~4 JA B2 S W B W L, 8 A I 42 4
JitL i B SR 2> . HACS f A M BRI B SA K £
RN , 8 JE TS AT B WY i Rk S vy, J) T 2H 4 ep
BAEMER L, 1: 2 Bt HACS MEHEA 12 JiJ5
S0 IR A Sk A T 1 1 E R AR A A 12
JEVOSHAT A A 22 2H S B T, 45 20 1 R L 48 31 i i
A KR A B AR, WA 2,



. 238 - BRBE RS 2008 4F 3 L5 20 %

B1 ABBEENRMBORUEN
Fig 1 SEM observation of the materials
A, D:Collagen sponge had bundles of thin collagen fibers. The pore size was between 10-100 pm (A:Original magnification: X 100;D:Original magnifica-
tion: X1 000) ;B,E:1 : 2 composite had three-dimensional porous structure, with the pore size between 100-400 pm. The composite was homogeneous(B:
Original magnification: X 35; E: Original magnification: X500) ;C,F: 1 : 1 composite was not homogeneous. The hydroxyapatite particles. separated from

collagen fiber, conglomerated into granules(G: Original magnification: X 50; F: Original magnification: X 500)
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Fig 2 Histochemical examination of the materials (H-E staining)

A-C:Collagen sponge was mostly absorbed and the structure no longer existed about 2 weeks after implantation. The implanted material was re-
placed by progressive connective tissue, with decreased inflammation cells infiltration( A ;2 weeks,original magnification: X 100;B:4 weeks, orig-
inal magnification: X 40;C:8 weeks,original magnification: X 100) ;D-F:1 : 2 composite had good biocompatibility and kept its sponge structure
4 weeks after implantation, then it was gradually replaced by fiber tissue within 8 weeks. The hydroxyapatite particles were evenly scattered and
dissolved 12 weeks later(D:4 weeks,original magnification: X 100;E:8 weeks, original magnification: X 100;F ;12 weeks, original magnification:
X 40); G-1: The hydroxyapatite particles congregated and dissolved more slowly; implantation resulted in more severe tissue reaction(G: 4

weeks, original magnification: X 100; H:8 weeks,original magnification: X 100;1.:12 weeks,original magnification: X 40)
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Safety of leflunomide combined with Prednisone in treatment of HBV Ab positive nephritic syndrome:a case report
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