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ABSTRACT: The poly-L-lactide was synthesized by ring-opening polymerization of L-
lactide with stannous octoate. Star-shaped poly-L-lactide was also prepared by the
addition of pentaerythritol. The hydrolysis degradation behavior of linear and star-shaped
poly-L-lactides was investigated. The star polymer showed a lower decrease rate of mo-
lecular weight than the linear one in the Initial stage since it has multi chain arms.

Keywords: polylactide, hydrolysis, star-shaped.

| =2 o A4y 1EXETT FEHETE B JAris Aol &

A AohS weba AEHY 729 PLLS & £}

£e)-L-g9H=(PLL) = AR&YLERIZA 98 FoHME B EFHEE vEIHo] 7HEA] %.‘—E—‘H
£ FuoldA g (mQFA], drug delivery system) E 24X 4 98 Aoz 7y}, Hxiese =
wok ohuT} ZAd 2 DEAEA] U S8 ZE Sn-Oct2 7HESEAll  FiE 41315?4%
o AP w9 2 Aol 48 PLLES | (PEr)& #7¥8td, PErel 4719] Y=} 3| =8 A717}
ol A 1dzirte]l Z=/A7F B Q3k wheba of¢- ZFNAA Foisle] ~EMY 4-arm chain T3%9
£ mRAFe] WRSTh LEAF PLLS F2 & PLLo) ¥AH: R 2EAUC EH Sn-Oct/
712EESME ol 88 Ha SsTdoR s PEr &mi= Sn-Oct @5 EFojEn} F53 204
Qit}h. £-83 Zojg= ojddl =AFIE E3| ] O 58 BA3S 98 = 9Jod, 449 ~8¥ 1
gotd, HEZGHEFH, 43554, stannous 2217} Bxjeko] e AL A% PLLBU we A
octoate (Sn-Oct) ‘Solth.* £ YehiE g gkt & A7oAE Sn-
284 PLLE 1204 @30z BAsin, PLL Octgtoz PAE AHY PLL Sn-Oct/PEre &4
o BAgo] FE5E HrUt tf oIEE HF, " 2E PLLY 71488 €58 Q73%0. PLL
bone plate, AAFAEVIZ 7FF YAl &7 o] 7IeRdle UAZ 547t #o93lR] ge ETAE
7t a8y XY 2EAs Bl 2 B¢ 7hpREjolng, o|g2F oy e fo 1) BEE

528 Polymer(Korea) Vol. 20, No. 3, May 1996



28ty FZE =9 e R AF

Bt SERS ALY RG FN BAF AasEr)
=g 2o g 7", o]RAL Aulol4Ald AF
FEE AR ¥n} o2 AHAY & e o1F
< QUi

4 H

Al 2 L-ZEl== Boehringer IngelheimA}e]
AES BAS A3 e}l E2) & (PEr)
S WakoAlo] A|e}& 200 C, 0.1 mmHgolA £3}
N7 BARRON Uz T ofegd 34t
AM3}%ict. Stannous octoate (Sn-Oct)= Sigma
ChemicalAle] AleFE 175 °C, 0.5 mmHgoAl A&
FHE £ IR F2 EF Mo AL
o}. o) o) Aleke 13A1ekg AASHY B2 192
AHgatgich.

Folgte|=e| siMuty. L-gE1 =9 JA 2 F3
< AR A3 7leso] Aot L-ZEl=e {8
ge7t #ag 2 8rivel dxd 248 EE S
A mg] WA AEoMElC|EE o] § 2-3F A
AR} Aol dFAZFL visPHE FAE
Halgen 93-99 €9 §3S JehidTh AEA
g ZE|=& 50 ColAM 24A12 FAxe F v}
2 8 AMgsTt.

264 PLLE b 28 o2 g3t
L-ZE= 7.207g (0.05mol)3} ojgtLo] 3]4d
PEr 4% (el tha] 1/10000~1/40000 mol)
& 223 AF - Q2N YRS Polde F
Esdol 348" Sn-Oct 1 mL (ZEI=0) s 1/
5000~1/10000 mo) & FAMIZ FH7KEIR. vl
ule BhE o] Wi, 90 ColA 1087 7183 A
FRo|U A4 9 gA EFAES JIFHZE AAT
¥ A2F4AE FU8e HFE 33 pEIHAG. o
Al AFAZE F EXE At g8t 24z
9] 4E& 130 ¢ 715" ¢A3] g1u vt
A FHAIACH Sl M wet FHAE
B3 Ao FAMTA R WPy, mRle]l b5
3 HAE W FHHE HE AHE 2480 24F
ARG Sl B FedE 222 150 mLe
22X 5 $H3 83X F ogE 1000 mL
of AMAA kg dFAE AASAC (23] ¥

#2j0 A2098 A3z 19963 59

. 35" ERR= 60 CTolA 24412 AFAZA|
% P,0s8te] HiAAelEIRb] BRI A¥
PLL= PErdt gl= AelolA 919} $U Yoz
A =3ttt

#22E|=9| JleRsiAlES Fd|. PLLY in-
vitro 7}2ldE e AEE FE FHE AxdA
AABIAL. B89 898 2 HE W 713y A

e 7Sz d¥E M EE HES 7Y
T UES Y] A8 F 899 A8E YUz

)
7

7]

- AA "EL AzsYch. PLL 3g& 130g9) 2=

EXF 5 F 14Xx18cem9] Fo] TRl FE &9
23 olg 2447 WEAZAAY. nAeR B
E 222 482 60 CY JFBA 24X A
Z3lo ol & 23] AASATE 0|9 o] A zxH
AEL 150 me] FAE YRR CH o]& 1.5cm
xX2cm®] FAY ez Fos| sieRsjdgel
ATt 4] Alge Z271FAIE 0.01 mgd$)
2 AP 2R F 7Mepsl o Yz AN
=5
7. 7R g8 pH 4,7,99) Q4 943
A& AHE3IATE 20 mLe] ZhpEa]golo] &7l
fre] vlojde] PLLYE ASE 1744 21 37+1
T2 2851 AH3] FELF3= £ W 28
g ZReREE Fol WAtk vlold Wo] gFgde
Corning model 130 pH meter2 F7]3 o2 pHE
33 e pH7F +0.1014 HAE 3 A=
gF8A o2 wASAtt. LA FHSt £ 3
T° Alge YEEHY] 4389E AAR] sl
SHTE 53] A oH, 40 CoAA 2447 AF
Az% ¥ UXFAE AT 7HRAA g
T4 ES B9 27)FA tial ke A
859 AZ7A AZREH F33ih -

7}zke) Alge 3, 7, 10, 14, 21, 28, 35, 56, 84
Qo WA ARHGLH, 847 BUARE A% 3
AL 3™ P,0s3ke] tlAAlolEIRe] B H3IRA
th. PLLEE9 FAFL AFLER] S4HE
& AT 2A AT

IREME W EAZS 3. A9 PLLS 2~
PLLe 1§ HA=([7De &2 A8E 100 mL
o] E22XF 8ol fH3F T o] FTE
0.5-0.06 (W/V)=E ¥H3}A|7|HA] Ubbelohde A%

529



2

+
@

° o o 0 g o
1 i i It i it
€~ C—0—$n{0—CH~CJO—C—¢,—> C;—C—0—Sn O—gH—Cyo—c—c,

n
: CH,
o
1
C CH

N
| ~H

MNel
CH,

(a) Coordinated insertion mechanism

1

CH, “OH slow
ROH +
CH,
.9 Q CHy fast
R'.Q'C-?H-O-C"‘:H'OH +
H CH, CH, | CH,

=
==

o

. Q Q
RQ-C-CH-0C-CH-OH
H cH, cH,

(b) Cationic mechanism

Figure 1. Ring-opening polymerization mechanism of polylactide.
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Figure 2. Structure of s-PLL and ¢-PLL.

Table 1. Synthesis of Star Poly-L-lactide (s-
PLL) and Linear Poly-L-lactide ( £-PLL)°

[lactide] [lactide]

[PEr] [St-Oct] Yield [7)*
(mole/  (mole/ (%)

mole)  mole)

s-PLL1 10000 5000 985 2.83 240000 176.1 34
s-PLL 2 40000 5000 98.3 4.28 410000 1765 33
¢-PLL1 - 5000 97.8 3.68 280000 1794 30
¢-PLL2 - 10000 87.3 4.68 390000 179.8 31

¢ Melt polymerization at 130 °C for 30 hrs.
Inherent viscosity in chloroform at 25 C.
¢ Heat of fusion.
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Figure 3. Molecular weight of PLL vs. hydrolysis
time, pH 7, 37 C. (e) s-PLL 1, (v) s-PLL 2,
(0) ¢-PLL1, (v) ¢-PLL 2.
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Figure 4. Molecular weight loss with hydrolysis time,
37°C. (0) ¢-PLL 1(M,=28x10%, () s-PLL 1

(M,=24x10%; residual % M, is the ratro of
hydrolyzed to initial polymer.
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Figure 5. Molecular weight loss with hydrolysis time
for PLL, pH 7, 37 C. (©) £-PLL 2 (M,, = 3.9X 10%),
(@) s-PLL 2 (M,,=4.1x10%).
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Figure 6. The variation of crystallinity of PLL with

hydrolysis time. (O) ¢ -PLL 1 (M,=2.8x10%), (@)
s-PLL 1 (M,=2.4x10%).
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Figure 7. Molecular weight loss with hydrolysis time
for PLL, pH 4, 37 C. (©) ¢-PLL 1 (M,=2.8X 10%),
(@) s-PLL 1 (M, =2.4X10%).
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Figure 8. Molecular weight loss with hydrolysis time
for PLL, pH 9, 37 C. (0) ¢-PLL 1 (M,=2.8X 10%),
(e)s-PLL 1 (M,=24X 10%).
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