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D QlE ] Al AsEA FE-S W= hydroxyapatite (HA) $} poly (L—lactide) (PLLA) E3H9] &
W7 sk HASl D-lactide (DLA)E %A 1= E(g-HA) 319 PLLA AR]S] ~H#He FX2x
+ EYsiolch 534 95 AzdAeld HAY 3AS A43elr) sled full-nlgros #Fsisich
YA z2ob BA)2 thermal gravimetric analysis(TGA), differential scanning calorimeter, scanning
electron microscopy ¥ mechanical property 7822 #18I5ith TGAEA 225 E HAC igk DLAS] XH
JWZESS 6 wtB R HAS vlste] 718000l thet £Ardo] Zolsloit B AdE e ST P42
SH2w] WEEs g15ks HA/PLLA BgAel niste] 95t 7|44 244 Jehilch
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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.

M = o2 AAsE| gt ANkl e YEAEA T2 wirt gai=]
o] M= & o] ekl AREoR ARlE YSUEA

BAAEE BA W2 Tz fast G vA] g 2 7} =223 Fjo} AAlEe] 27| % skl
A Aol Qe A W) of2ld Az )20l AH A Aeple By 7153} o)2olAd) ual gkl 25k

o o2 Qlal 24 e fallgt A5Ee] dalo] AL ofub A HollA wlird] Pdsiths ek B2 A& AR

oL

1ol 2o} IRke A4k Slck @Al &= o) o 22X Z33E O Qrk BAANEE AREE vie) 2. Al a4 3

ANZ 7P 9] ARSE T gl UEREA = it Ay AE R 7Ee 4= 9l i (tricalcium phosphate) 3} 54k

L= DY S W YeET

Tas BAR g 2430EA, ol A4 @4do] 9} 3}13)A (hydroxyapatite (HA), Caig(PO4)(OH)2) 3 Zo] Al

Tl AR 7 B o)L glo ol F U Aol o Ao ola AAlel) Falo] B3k A\ghsdo] A Wz o))

= ATy

o oRRE Qs B B Aolsl AR FhEde] MR & s 2k, 7R 531 ol Al Fo) 717 B4

3| 3= ol A olo] & o] ZylAle] Ex
1To whom correspondence should be addressed. ARl WiskE WA of= 2, JIRlaL §l9) 7 R FHR] 57
E~mail: wonki@pknu.ac.kr £ el Rog Hulzlel Fehee zldEle] JEPRES] &

13



14 R - AEY - EHE -

W3t 22 219] slskARl Aol dohul= Aoz A fEl7) o
of] &3},
= dtE o FEO w 5o gHE] $715S A E

AASR W, MEAET shibdg] 93t AATA wE 2k
B MIAUTFS o83 52 PPHoR Azt 5 gtk HA
& USHEANZ AMESISIE 7ol BAI9ke] ApiAQ) ko) ©
3l datA wole] 313y Aol ik Al A95E AZE
Frort dojrl HAE wo)] wjie)] 3¢ ZPAS o]g3le] 42
310 A3} dojxl AEE 200 MPa Al SEAEE Jehyx
2F wel] vla] AUR|A s gl vk AT Qsle] iE
7 o] & 3T T HYolM e AL Aokt ole]st 2
e AT = e W Fol Alebe/Aeke), Azt 2
Alb/Es EZAE Ak o] FolMT Allel/aEAEd= A
Thjolu} 3R} Tigel] njsle] A52) B ol Yol B &
HES 7HI ek 53], e nEA A4S, A4 A
o] 8] FAkEo] QA 9 70 F53 BAS )1 Qi) 1
ol Alzd BgA2] 7141 E4S HAY BAkdel =4 98k
weth mERe] HAS) B4V 3 gsled vhesl s m8)
in—situ 78 W0 5 vkt ubEe) Ase] 9w ik,

] 1ERR] polylactide (PLA) & D9} L El919] 38 o)A
AAE 7R oPdEAe] FFE nigol wel 214, 71AA B4
248 4= 3]0 poly (D-lactide) (PDLA) 9 poly (L—lactide)
(PLLA) 9] 1/1 E3:2 43310 28E] 2 FZ30A(stereocomplex)
g A5 Aoz dEA I B AT QA EA
HA/PLLA E3AE Azsh=d] ool B3R 248 AHA717)
g d3ho g HAS 31508 oz 7jdslod PLLASY A5 38
= friesle] 539 B8 AlAsluA) sk

1
Fu

L)

o~

4 ¥

HA2| EH JeliZE. 2 Ao AHEE HAE Junseirle] AE
< AREBIgon] 200 TeollA] 2217 Az F ARg39IT) L-lactide
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O OE A718uES 559 Adg TR ARgEgiTth ookt
stereochemical PLA(LL100, L98, 195, D100)= LLA$} DLA
WA HIE dEjsle] 23 F8N FREP T Qo mEAE
o] 543& Table 1] eRfgich,

HAC DLA 93412 a9 os Jd==r7)7] 981 Figure
13} 22 ghg-& JAgsigict Azlgelazo] THRS Ya HA(30

Table 1. Characteristics of Polymers Used in This Study

Stereochemical PLAs My (M /M) T(C) Tu(T)
L100 320000(1.5) 59 178
L.98 520000(1.6) 57 155
L95* 450000(1.7) 55 145
D100 23000(1.2) 54 154

*L.95 indicates the stereochemical polymer with LLA 95 and DLA 5
mol%.
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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.

L= h
=

FAA e A8E ] =9 15

Figure 4(a) 9 4(b)&= 22 dazgkqel Ba=9] DSC A%S
el 11008 2S¢, T 178 € FZollq Vel DLA

=94

7} of me} A AL AR To] WoldE Kol Frk
Hhd D100 L100(M: 320000) ¢ Hls we 7S veEhlEe)
AA o R R e BRI, 23000) ol 7118HE £ AFelA

-2 EAE] D100& AMES olf+= HAADS] 7%, DLAS] 5§
S} 7] wiie]] Atia o2 W BxlEre] D100E ARgslo] AH|
#Q FZUs YAAFE vl S95] AFelh Figure 4(b) ol
UeRt D100/L100, D100/1.98 @ D100/L95 EH= AEelx =
160 T} 200—210 CAle] 7 7H9] Tin& B0 92 2%
o] T FEAAE B R 49 Thell sieeid =
250X 7o DLASHLLA Ale]e] AHEe FEAX P07 &
28k <= glc} Table 20 VERS vk} Zo] BIl= i) #5H4 &
243l wet FEe el ZI08e T 725k PLAS AH
= A3kS wolth LLASI DLAE 1/18[&% AL 5

S A
=R

[s)
ggsto T AHHL AL Bkl & 2

(@
o0

|Ls

-

L98
L100

100

Endo.

150 200

s (b)

D100/L95 /

/
D100/L.98
D100/L100

100

-

Endo.

150 200

Temperature(°C)

50 250

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 PL.A Blends

Blend Homocrystals Complexes
(1/1 by wt) Tn(CT)  AH(/g) Tu(C)  AH(J/g)
D100/L.100 167 2.2 220 45
D100/1.98 165 5.6 213 36
D100/L95 166 15 206 25
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Figure 5. Photos after 2 min holding time of chioroform—
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 7p, due
to complexes.
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Figure 7. SEM images of various HA/PLA composites with
10/90 by wt%: (A) HA/L100; (B) HAA/L100; (C) HAAD/L10G.

The right images are corresponding to their Ca mapping ones.
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Figure 8. Mechanical properties of stereochemical PLA (a)
and composite (10/90 by wt%) films (b).
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