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R R AR R AE I A e 1 BH 8 TR Ab B S AR
HA F I A 7 26 oL L AR 45 19 45 #4. 78 LP-HA f1y
ZLAMEIE B %R L-HA B 1587 em ™' b 9 1 i
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Fig. 1 FTIR spectra of (a) HA, HA-HMDI, E-HA, EP-HA, (b) HA, L-HA, P-HA, L-lactic acid and DL-calcium lactate, and (c¢) HA

and P-HA
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Fig. 2 XPS wide scan spectrum of HA, DP-HA, LP-HA and
EP-HA
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Scheme 1 Reaction for grafting polymerization on HA
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Fig. 3 TEM images of (a) HA, (b) DP-HA, (c¢) EP-HA, and (d) XRD spectrum of the three samples
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Fig. 4 TGA curves of DP-HA powders
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Fig. 5 The effect of grafting methods on grafting rate
determined by TGA
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Fig. 6 The mass ratio of L-HA or E-HA with L-lactic as a

function of grafting rate

AR A — 2 3 n] LA R O 2 TH R AR BRI
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2.4 HEtiee

T VRO HA SRk X S 5 4R D A g
52, K EP-HA AT HA 43 5 PLGA LR 4522
il 7 2 A AOR LT A, P, &1 8 i T A
£ 4 J A LA o EURE Y 5 B 2 LR SC R T
A Bt PLGA/EP-HA 52 & 2 4 5 (¥ 437 fif 56 J3E 3%
KT HHBLBE HE ) PLGA/HA &5 R 4. — & 1
Forfif o JEE I A JEORE 5 R A 8, SR B T — Aok
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Wt I, 2 b A £ 2 2 J 3 B0 5 KA o 1 56 2
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4t TEM [ R, n] LU 2 £ 48 5 42 20 Aii 78 100 ~
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PERE , $H Ji% 200 K 21 2 J5E A A ) 1R 2 U i 7 1

Fig. 7 Monitoring of time-dependent colloidal stability of HA, P-HA, LP-HA and EP-HA in methylene chloride (from left to right) : (a)

Oh, (b) 0.5 hand (¢) 48 h
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2T 4 N AR W 5 2 I B B R 1 P A B
REFERENCES

O 0 N N R W N =

N = = o e e e e = e e
S O 0 N N kR WD = O

Wan Y Q,Wang Y,Liu Z M. Biomaterials,2005,26 (21 ) :4453 ~ 4459

Borum L, Wilson J O C. Silica Biomaterials Part 11,2003 ,24 (21 ) :3681 ~ 3688

Dupraz AMP, Joost R. De Wijn,Meer S,De Groot K. Biomed Mater Res,1996,30(12) .231 ~238

Liu Q,Joost R De Wijn,Bakker D,van Blitterswijk C A. Mater Sci Mater Med,1996,7(11-12) :551 ~557
Liu Q,Joost R De Wijn,van Toledo M,van Blitterswijk C A. Mater Sci Mater Med,1998 ,9(1) :23 ~30
Wang X,Li Y,Wei J,de Groot K. Biomaterials,2002,23 (24 ) .4787 ~4791

Liu Q,van Blitterswijk C R. Biomed Mater Res,1998,40(3) :358 ~ 364

Liu Q,Joost R de Wijn,Klaas de Groo,van Blitterswijk C A. Biomaterials, 1998 ,19 (11-12) :1067 ~ 1072
Liu Q,Joost R de Wijn,van Blitterswijk C A. Biomed Mater Res,1998,40(3) ;490 ~ 497

Liu Q,Joost R de Wijn,van Blitterswijk C A.J Biomed Mater Res,1998 ,40(2) ;257 ~263

Dong G C,Sun J S, Yao C H,Jiang G J,Huang C W, Lin F H. Biomaterials,2001 ,22(23) :3179 ~3189

Borum L, Wilson J O C. Biomaterials,2003 ,24 (21) :3671 ~3679

Tanaka H,Futaoka M, Hino R. Colloid Interf Sci,2004,269(2) :358 ~363

Qiu X Y,Hong Z K,Hu J L,Chen L,Chen X S,Jing X B. Biomacromolecules,2005,6:1193 ~ 1199
Hong Z K,Qiu X Y,Sun J R,Deng M X, Chen X S, Jing X B. Polymer,2004,45(19) :6699 ~706
Hong Z K,Zhang P B,He C L,Qiu X Y,Liu A X,Chen L,Chen X S,Jing X B. Biomaterials,2005,26(32) :296 ~ 304

Fujishiro Y, Yabaki H,Kawamura K, Tsugio S, Akitsugu O. Chem Tech Biotechnol ,1993,57(4) :349 ~ 353
Huang C B,Chen S L,Reneker D H,Lai C L,Hou H Q. Adv Mater,2006,18 :668
Lim G K,Wang J,Ng S C,Gan L M. ] Mater Chem,1999,9:1635 ~ 1639

Ciapetti G, Ambrosio L, Savarino L, Granchi D, Cenni E, Baldini N, Pagani S, Guizzardi S, Causa F, Giunti A. Biomaterials,2003,24 (21) .

3815 ~ 3824



13 IR W WA 255 - 299 DK 52 L e i A o THT 42 2R 5 72 Té T 22 i 101

GRAFTING POLYMERIZATION OF L-LACTIDE ON HYDROXYAPATITE
NANOPARTICLES

Xiao-feng Song" *, Feng-guang Ling" *, Xue-si Chen’
(' School of Chemical Egineering, Changchun University of Technology, Changchun 130012)
(* Changchun Institute of Applied Chemistry, Chinese Academy of Sciences, Changchun 130022)

Abstract Poly(lactid-glycolide acid) /hydroxyapatite ( PLGA/HA) materials,as a class of composites, which
have good bioactivity , absorbability and biodegradability , show promising applications in biomedical and tissue
engineering fields. To improve the compatibility of HA and PLGA ,the ring-opening polymerizations of L-lactic
acid on three types of HA surfaces with different surface hydroxyl functionality ; unmodified HA , HA modified
with L-lactic acid,and HA modified with hexamethylene diisocyanate tethered ethylene glycol were carried out
to produce poly( L-lactide acid) grafted hydroxyapatite ( PLLA-g-HA). The results of FTIR,XPS, TEM and
TGA show that PLLA was successfully grafted onto surface of HA by the above three methods. And the grafting
rate of PLLA was dependent on the nature and steric environment of the hydroxyl groups on the HA surfaces,
among which HA modified with (HMDI + EG) presented the best grafting percentage of 25% . The proportional
change between inorganic and organic phase brought about little influence on PLLA grafting rate. The PLLA-g-
HA can stably disperse in chloroform over 2 days without deposition. To investigate practicability of the
composites used as bone guided regeneration membranes, tensile test after co-electrospinning shows that PLLA-
g-HA/ PLAG nanofibrous membrane has better mechanical performance compared to HA/PLGA membrane,
and its tensile force reaches maximum at 5% filling content.

Keywords Hydroxyapatite, Surface modification, L-lactide, Grafting polymerization



