%1 =]
2006 £F 2 A

ACTA POLYMERICA SINICA

w7 F iR No.1

Feb.,2006

ARH o ESEXHAK/ZERRKRA
EaMBENFEEERRm

Bk £XX I Al Bk

B

(PEMNEEREFATFRR Jum 100101

B E RHHSITEABIN20.5%,41%F 50% 8 AB.C3 R BARE/E R ER , RAFRM AL & T8
B/ REBERE(HAP)E S M Ed TAEE S ER A R SRR B, R B B « A & BB
AR R R RS, TR R R M R R R R R BARER, ZEYE cH
SEAEMTER KPP HEH5BRBRNESY C BHBPIRIE Y 86.40 MPa, W PEH B )y 2682.35 MPa, B 34
HEEHNB.65%. AN FMEEGYCEAEANREEREZN . BEHHAGTHAUTEATHARMEHEE,

BHAER A —FEE R D EERFENAMR.
MR, « &R, VR/HAP EA#E, St

ES- 40

B (BR )/ R BB KD (HAP) & # B &
L+ 4R B R & SR R Y — B B AR AY B BRAR
BEHM B ANEARMERTEHS A
HFHAM—H,MEEERFVEDHEE BF
SHSEmEEEY AN, SERTHE, HE
BB DR (BA B ) THAP B & 1B et e e i =1
X—Ra B KRS T HAERR LR, #
BEANEMRBEATEANEIELANEE. B
I, PSR EE M B R, R S RE MR
HEHEBFHORE(HE)HAP E MBI ERA
44 H r A AR 5 P R BT PR R EE

RMEBRERMBH—TEANHEEES
¥ . Clarke %" 38 i3 7E X JF/HAP H 5900 & 52
FR 0 A BB 22 % B8 ( o-phosphoserine, Ser P) 12
AR B S (RSB BE . Bigi %S @ W E AR F Y
HEBHHE/HAP EE WM 2R, BE
HAP &8 59340, & -5 ¥ 8 0 i 6 58 B A SR 1 4
BB 0 R I A 9 O, M R A R g/ AR, 3K
TEAEWPHEIA(RES IR ami iy s
AR AR e, BN OB IRE X EERE
HEHSZERYN, AMTTEYER [ MEREER
PEAAE T i, B B W 3 — R i A o e
B HSEEMRKAERMERESY . UETER
THREERGIESMHAR, B TA S5
Fi () A [ X 526 0 1P TR 3 N B R R T X — RS

FTHWAA RFNFEERNEERMHE T4
HEN.

B J R B IR A ) 7 4 X A R SR R, BB VRO
B (Bloom ) R E KWW 1A HEREEN
R REY  EREREMAS (o 8.7
), AR ERNBHEBENTARSE K, HEE
o AAERKMM, REREGEZHA &3
FAREX R, BRI HAR « Ho5EH
B B¢ 1 S JROBL R ] 45 B IS /HAP B & L, B o
XX Ee S A R AW IR TR L, B4R
WTHETH cHS IR SHK/MHAP ESYH
HEEREZ B SC R, T E BL R~ T SR/
HAP B &%) o & tL A8 59 25 1 X3 44 R4k J5 A9 B2 i
M.

1 RS

1.1 FE#HE

BB A, Dok, i B, A L5 e it B
BB R C, IMAHE, 18 X B F B, Deutsche
Gelatine-Fabriken Stoess & Co. GMBM, i E ; T K
CaCl, \Na, HPO, + 1211, 0 Fit NaOH ¥ 43 £ 48 , Ik 5¢
AR A A
1.2 BRESHERRE™

I TR AR RN - BB &E R Tk
% (SDS-PAGE) %f B i o+ F W) & T H 2 AT H

* 2004-08-23 KT ,2004-10-15 &5 ; »+ B A BK F A, E-mail: chenlijuan @ mail . ipc.ac. cn



66 B o T ¥ #

2006 4

RaBE AERMBEBERRREENFHIED
PR FESHHBE, BEETES « 44
MR &£ .
1.3 PER/AREBMRAEAHHAHE
HEENESEEBRKAON6:1(WW)MEK
9], BT ) S KB CaCl, 3 3 1 BA B /Na, HPO, B9
BEBR AEEEAT . ERNERELHRNE
Rl mABI R ESEH, HiEN 6 mL/min. A 0.25
mol/LAY NaOH & V7 JX B % ¥ /9 pH & 8.00 =
0.05, BEHEHEBS.0 1) C.HRMEEEFN
NMEEFRBRFTEFRTER, FBERATHE
HEMNN R . EREEEY CH . BRESEHRE
B — BB EBRHTKEE BO TRMERER
RIE .
1.4 HXFNS &
BRHETREBIMAERER 10%(W/W)
MRB BETAERNEE TR REEHE
EYHIT KGR ER TR TREEBWE 1
i, el E(PEEZ)NFRIESR LG, BE
ERNRLHERE(TR) AR EB2HNESYR
(LR YWBGHaRAEREL, FERBLEELE
RGATENENS ZEHR E A X%
HEEARYEETRIBPREEEN TEHA
2, NBRESHETREWRTEMEG AE
EYELBR—EBRARTHEE, 21424 h
O 1E i {5 8 AL B8 S AT 1 ZE PR RE A T AL

ry: 3 7 : Supportor
/ // /’//%)mposite films
a2 &
- Teflon

Fig.1 The preparation of dry composite films
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Fig.2 « component of three gelatins
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Fig.3 The SDS-PAGE scanning chromatograms of molecular weight distribution of three gelatins
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Fig.4 The stress-strain curves of three composites

a) Compesite A; b) Composite B; ¢} Composite C
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Table 1 'The mechanical properties of three gelatin/HAP composites”

Type of composites o content (% )

Tensile strength ( MPa)

Young’ s modulus { MPa) Elongation at break (%)

Composite A 20.5 73.21 (9.02) 2612.43 (306.75) 3.01 {1.82)
Composite B 41 81.45 (15.05) 2628.62 (486.40) 6.55 (1.20)
Composite C 50 86.40 (7.73) 2682.35 (259.18} 8.65 (3.57)

* The standard deviations from 5 measurements are shown in parentheses.

Table 2 Comparison of the mechanical properties of the composites

Comparison of mechanical properties of composites

Type of composites "Difference of « content (%) Tensile Young's Elongation
strength (MPa) Modulus {MPa) at break (%)
Composite {B-A) 41-20.5=20.5 8.24 16.19 3.54
Composite (C-A) 50-20.5=29.5 13.19 69.92 5.04
Composite (C-B) 50-41=9 4.95 53.71 2.1
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Fig.5 IR spectra of bones and composite C

Table 3 Absorption bands of composite C

Groups Absorption bands (em~')
Gelatin 1240.1339..1550. 1651
PO~ 570.602.962 .1030.,1088
OH™ (H,0) 35703700 ~ 2500
coi- 873.1454.1420
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Fig.6 The XRD spectra of HAP end composite C
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Fig.7 TEM image of composite C
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EFFECTS OF ¢ COMPONENT CONTENT OF GELATINS ON MECHANICAL
PROPERTIES OF GELATIN/HYDROXYAPATITE COMPOSITES

TENG Shuhua, SHI Jingjing, WANG Ying, PENG Bixian, CHEN Lijuan
{ Technical Institute of Physics and Chemisiry, Chinese Academy of Sciences, Beiiing 108101)

Abstract Three gelatins with @ component content 20.5% , 41% and 50% , respectively, were used as raw
materials for the preparation of gelatin/hydroxyapatite composites by simultaneous titration method, and then the
tensile properties for dry films of the three composites, including tensile strength, Young’ s modulus and elongation at
break , were measured and compared. The results showed that all of the three tensile parameters increased with
increasing the o component content of gelatins. Among them, the Young’ s modulus of composites was more sensitive
to the « component content of gelatins, The mechanical properties of composite C with the highest a component
content were shown as follows:86.40 MPa of tensile strength,2682.35 MPa of Young’s modulus and 8.65% of
elongation at break . In addition, the characterization results of basic properties of composite C revealed that this
material had the composition and structure similar to those of natural bones , and therefore was promising to be a good
candidate for bone substitute materials.

Key words Gelatin, o component content, Gelatin/hydroxyapatite composites, Mechanical properties



