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=5 3ol A ArEA FES W= hydroxyapatite (HA) 9F poly (L—lactide) (PLLA) E3H4|9] &
38 NE) 21519 HASI D-lactide (DLA)E 3 1212 E (¢~HA)3o] PLLA Alo]e] ~ejale. gaels

Elekelek H53A A5 Azl HAS FdS HAss] flste] full-n]gupie® Azslgih
Baka o] +x9) EAL thermal gravimetric analysis(TGA), differential scanning calorimeter, scanning
electron microscopy % mechanical property =730 % g181Itk TGARA © 25 E HA thdl DLAS %
THEESLS 6 wt% R HAC viste] f7]8vlel tigh #abde] S71sIeltt. Sl e e Fxds g4
5250 Wglea gRIska HA/PLLA BAel nlsto] 978 71414 48 vehigivh

Abstract: To increase mechanical properties of the hydroxyapatite/poly (L—lactide) (HA/PLLA) com—
posite which was a potential bone substitute material, HA was modified by the surface grafting with
D—lactide (DLA) and the formation of stereocomplexes between components was introduced. The com—
posite films were prepared by the solvent—nonsolvent technique to minimize the precipitation of HA
during drying. The structure and properties of the composites were investigated by thermal gravimetric
analysis (TGA), differential scanning calorimeter, and scanning electron microscopy, and mechanical
property measurements. TGA results showed that the amount of DLA grafted on the HA surfaces (g—
HA) was 6 wt%. The obtained g—HA exhibited better dispersity in an organic solvent than HA. The
formation of stereocomplexes in the composites was confirmed by the change in melting temperature.
The mechanical properties of g—HA/PLLA composites were increased, compared to the HA/PLLA
composites.

Keywords: hydroxyapatite, poly (I-lactide), surface grafting, stereocomplex.
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HAS| &M Jefj=&l 2 Aol ARS-¥l HAE= Junseirhe] Al
S ARgSIer 200 CollA 2217 713 & ARESIGIT) L—lactide
(LLA), D—lactide(DLA) % lactic acid: PuracAle] A% AR
st o LLASE DLAE odoMAHo|ER A ste] A1k
th O f718vES 559 Aloke IdlE ARSIt teksh
stereochemical PLA(L100, 198, L95, D100)+= LLA$} DLA
A M5 2Ejsle] 1 FEtelA Feia dolkl miEAE
©] BAS Table 101 YERAITE

HA® DLA A 23p4 0% Tz A7]7] 218} Figure
13 22 W& W8sigivt. gk THES Wil HA(30

Table 1. Characteristics of Polymers Used in This Study

Stereochemical PLAs My (M, /M) 7.(C)  T,(C)
L100 320000(1.5) 59 178
L98 520000(1.6) 57 155
L.95= 450000(1.7) 55 145
D100 23000(1.2) 54 154

*[.95 indicates the stereochemical polymer with LLA 95 and DLA 5
mol%.
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D-lactide

1]
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1
CH,
(HAAD)

Stannous octoate

Figure 1. Modification scheme of HA.
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Figure 2. FT—IR spectra of HA and HAAD.
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Figure 3. TGA curves of HA, HAA and HAAD.
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Figure 4. DSC thermograms of stereochemical PLAs (a) and
its blends (50/50 by wt%) with PDLA (b). The arrows in Figure
B indicate 7, from stereocomlexes.

Table 2. T, and AH of As-cast Stereochemical PLA Blends

Blend Homocrystals Complexes
(1/1 by wt) Tn(C)  AH(/g) T (C)  AHU/g)
D100/L100 167 2.2 220 45
D100/L.98 165 5.6 213 36
D100/L.95 166 15 206 25
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whbA], lactic acid®} DLAZ RES-¥ HAAD® HA®| H|sto] A
Aoz Gl Agollx] EAF PgAe] s Ao® Vel dE
AZE gk g0 Az Foll dold &= = HAS HAS A8
Aste] G2 71AA 3§, EEAE vl AR vivkee)] 3
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3 252 ~HE e FEYA YA RIS 2Isie] HAAD/
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Figure 5. Photos after 2 min holding time of chloroform—
dispersed HA (A) and HAAD (B) solutions.
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Figure 6. DSC thermograms of HAAD/L100 composite films
with different weight compositions. The arrow indicates 77, due
to complexes.
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wt% 7} 22 FZEA 34 #Ae)). Figure 424€ L1009 7h
o Z83K= 92175 C D7k vk vBA 200 C ol ~
el e FZE o] ASehs A2e Sdvas wEe = Qliek
HAAD/L100 E3H| FE(80/20 by wt%) 2] AE|de. =10
710 7,2 D100/L100 E8l=2] AHjl e FE82 7,,(220 C,

Table 2)°l Bl&)] @2 W 2ol Y=t olejst o]f+i= &
2] gt uiel 7Fo] HAC HEs3E DLA Al2] dol7t 27 whzo|th
DSC Zd#lz4E H3kAls Aee FE945 JA HAAY
FAP o FEA o7 71 A=) DLAVF HESEo] Q1= Zloz st
sk 4= 9l E8kA9] x—ray diffraction pattern< HA 2] £/

Figure 7. SEM images of various HA/PLA composites with
10/90 by wt%: (A) HA/L100; (B) HAA/L100; (C) HAAD/L100.
The right images are corresponding to their Ca mapping ones.
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2 Uepdth o8t Ayh= Figure 504 A3k ukel o] HAS
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ANF7)E RO ® VERITHHA/L100 < HAA/L100 < HAAD/L100).
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Figure 8. Mechanical properties of stereochemical PLA (a)
and composite (10/90 by wt%) films (b).
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