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£ 2F: Zuj9l stannous octoate (Sn-oct) 3l Al 7HAlA4IQ! 1-dodecanol, 1,6-hexanediol, glycer-
ol, pentaerythritol (PEr), dipentaerythritol (diPEr), tripentaerythritol (triPEr)2 L-lactide
(L) & 7Ha5PAA A8 ¢ 26189 poly-L-lactide (PLLA) & A&3}l3 ole] 7z & B
F Bg& A8 SE=d d§ Z4zte) 4E S walsled MY PLLA ® A8} PLLAE
Az3 o]& NMR= £4% Ao [LL)/[polyol]e) EHI7} F7}8ked o= §HAlo| 4] F&a
olzA =A Zzte] 4F 7IAFd ddshs A% 9 2eld PLLA7L Az=HAdh DSCo &%
auY A3 25} PLLAE A% PLLAG vl&] 22 fado)lex 9 we 24258 Yeh)
dom weE A3 458 HAvh 80 CAlA ANEAR 2IRE2 in-vitro 7IFES AF &
E}lY PLLAE A% PLLAC B8] & 27188 £5& velliglen Al7le] ZAxgld] wat of
AL AHAos FAHAUL

ABSTRACT: L-lactide (LL) was melt-polymerized by stannous octoate (Sn-oct) with various
alcohols such as 1-dodecanol, 1,6-hexanediol, glycerol, pentaerythritol (PEr), dipenta-
erythritol (diPEr), and tripentaerythritol (triPEr) to yield linear or star-shaped poly-L-
lactide (PLLA). Star-shaped PLLA would be interesting polymers as the physical properties
and degradation rates should be different from those of linear PLLAs. NMR technique was
used for the characterization of polymer structure. The numbers of chain arm were evaluated
from NMR peak areas of OH groups and methylene groups. Star-shaped structures were ob-
tained when [LL]/[polyol] ratios were over certain value. By the DSC analysis, the star-
shaped PLLA showed lower T and T\, than linear PLLA, As a results of in-vitro degrada-
tion, the star-shaped PLI As showed faster degradation rate than linear PLLAs at 80 C.

Keywords. degradable polylactide, melt- polymerization, star-shaped polyiactide, in-vitro degra-
dation.
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26}y FPE=e] YA EHEA

He 12 7158 9d F AA JdllA AZAdAE F
3 ad" weiM, FARF F Eze AAFE
o] WX Qi A7t A {gel wat A3 B
Hol Az QY 2o 8T 7% A st=dl
=8¢ vk AAEHAA 18 Ase EEF B4
2 JleE B4l 5% AWE FEdxdH=2E
FHoz BL A7 1Y Fd o niate 3
grx g E8F 7R 0|2 Ud Fol# EA
Y B EAL YA doh 2% BFE 7Y
Bl nBart AR LAY ARE dTEHH%L,
o Fguge] Ak Boldez i AAAE
A, A, 974, 7134, 4388 A= 2 ¥
Bz, A8 F4A, e 23 594 2
& AP 2 BAE A 33 259 LA el
AR Az FEHED ok {4 AAEHA
JEAE AMSE] AARFO o] &3 ol =
g 19549 ZZE|g=rt XU AREHA
oo} 1962d American Cyanamid A}e] Dexon®o]
2 F54 EHA BEE Az Y AAE
A4 Rt o)F, AAEHE LEA= FE
o-hydroxy acide] nEAE< Z2Fe|EY=s} &
dgel=g F4oz MRERit. & A7 F
e ZFHUEU=S AR 8Y T2E
i sl Qg Aoz Qla] ARl
ZZSa=d g 2871 ofd E3do|y drug
delivery system (DDS)& 4AA, Qx9{ R EF+
4 B Bl g40] 7Hedth AR 18R
e 7183 cg F5V P 729 £t e
F-Z2 o]FolA gt AANA olf@e F=E 3t
e ¥ gaEEe] deiA dod, AR EHA
a8 A52AM AL 4FH] A 2R
A7 v g A7 AsHEnz 28 As
o] e A3 ol Adejolth Wtk & A7
dqMEe AAAE2A P dFR LAY
PLLAE o438 tyds 84 ¥ 54 3= &
ANE A=x37) 98 PLLAS 7x2A{EL §3 =€
3 PLLAE A3} oje] 72 4 B3 E4& =
AFsieh. 2eld PLLAC] 33 dF= glycerol&
olgsld 39 FIAE Ze 77t HusHa Uk
Iz tge JRlE ZE A8l PLLAY #% o
T AA7R uFE Aot ey aExle) 7

#Eo| #2238 A63 1998 114

& FEHE 8P AAA 98E sk 17PN
8717A19) ¢EL AHg-3iglon &ul2s FDAA
o3 AF A7 = 871 Sn-octE AN Al
€ AP NMRE 5 2e7184° Y o3 7=
B4e Nxsdon GPCE Al ol&9 #a
2 2AMe 33t DSCet TGAE 23 43s
He ALY A8 2 261y 23 3E A9
BFHEEE 23 TR0l wE BiExe @
3}E A7

4 #H

Al ek L-gEl= PuracAl A2k o olAlHlo]
EZ AEA3Y A3t 1-Dodecanocl, 1,6-
hexanediol, glycerol& AldrichA} A]¢fg 0.1
mmHgdlA AFEFE & gz ARgs9 PEr
7} diPEr£ AldrichAle] AJek& 0.1 mmHgdlA <
A BAT F Ao triPEre Agle]
AME-319 ) Sn-octy Sigma ChemicalAle] Aleke
170 ¢, 0.1 mmHgdlA AFFFE ¥ 1tz F2
g2 H4sl) AR WA T 2B 2
A ('H-NMR) 4| A &= AldrichAle] NMR & 543}
2223 F (CDCly) & A3 dut E22¥8
& FisherAte] E3A1%& AAIglo] AH&-3HA Tt

7171 5. A< A=E N8E E22XE &
oo 73] %o Ubbelohde AAEAE A&l
25 CAMN A FRA dpr] ¥F +%
BNe F443 Z22IEE S92 39 FT-
NMR (Varian AM-200 MHz) 2 273l g}, 3}
B3 o] %o WH|EEAE HEHEHU (tetra-
methylsilane, TMS)o] ARSIt FHEA ] =5
A71 FAJAL YL F543 F22XE Y FF
43 8(D,0)& #& H718 £ NMR £4¢ 4
Asck. S8Ae T T, R 2338 2= (T
= DuPontAle] TA2000& AM&8l) AA7H 3l
A A|BFA 5~10 mge GFuledd HiH 5L
£% 10 'C/ming] 2o 2 200 C7HA 1 53
Al A7AA YA F 23 s34 £33
gl 23 e EA%F £49L 717 Auto Sampler
& zt3 WatersAle) 150-C GPCE o)&-3ld #4
Fth. 7H&7]= Waters 410 differential refrac-
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tometer & AMH:-3191 1 ¥ == pump control module
o] A" Waters 510 Pump& AH-3ixicl. £
column& ShodexAle] K-801, K-803, K-804, —1&
I K-806M (&x43 34 HZ=15x10% 7x10%
4x10% 2x10M)& AMgEReH o5 &= &
Z2ZIXEL MM BEE 05% (w/v)old
1 mL/mine} §2452 30 CAA S

ciatd|o] . L-gel=9] FAs A2AHE A}
&35t L-2e=e] A2 L glass filter7t ¥
d dug7] W dzd A48 ESHFAA L-gE
=o} o Elo|EE 1:15 H&2 £7]d ¥x
TukspEA 60 T7R A3 JHEsd T L-#E=
7b gds SA® ¥ At AAE] YA AT
& AARE risisl YZe] AH3] AP EF L
A 24412 FAA AT A2 FE=c RS
& gH3E AAANTNZ] f# 50 CAA 48417
FAZRA AT Fold BgAEH L viegHz 74
Emslggon 98~99 € #HE RYch

ot M. Q23 F A=A L-ZE=
0.02 mol3} PEre] & WaA7IRA F83] AxA
2 fEdEd Be & FAIE 594 34"
Sn-oct 1x10*mol& Fsisidth. #d§ FH=2
< A3 AS 48 T el Rl ¥z dEA
)1 AW A A2FALE FYsIAr A&
AZEE 0.1 mmHg o3l ¥& % 60 ‘ClA 10
B2} 71dsle, $Eolu Atas) i EFdE &4
3 AAT £ BEXE Ags 2RA G
dEL Wy 71§FH ¢F3 gan uyiEA
130 ColA 512 whg-& A&3AT whge] Edd
WEL G ALE B3 YA F AEFL H8
i nAdEe] PLLAE 353t 348 Aae
22238 60mLol &8 £3jAl7l F 0.45 /m9
membrane filter& AHR#] DAY 2L AAS F
A2 ZL7E M8 4olE AAS L 50 ¢ A
FoBA 48A17 A2 & 434t} (Scheme 1).
ttg 7z A8y PLLAY AZs PEr didl
glycerol, diPEr, triPErg Z7h Alg-3ldla 4%
PLLA®} A= 1-dodecanol®} 1,6-hexanediol2
9o} e 23 WPoz A=At (Scheme 2).

ZF2IRE|= T, 2SR in-vitro 7}
FRYAP S A RE AA| (tablet) FeH 2 A =31
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Scheme 1. Synthesis of star-shaped polylactide.
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Scheme 2. Synthesis of linear polylactide.

AxEEet Algel Al=E IR pellet mold (37
13 mm)dl powder Helo] A|RE 1005 mg¥ ¥
3 hydraulic hand press carver& A} 20000
B e JlE etk Az AlgEe 27
ZAE 001 mg @9g Y F3F F 7R
Hed Wz FA s e pH 749
phosphate buffer saline solution& AM-3}tt.

20 mL9} 7}=E8 4 Ho] B frejulojddl 47
o] A8E 1Y g3 801 CE AT HH3
FEFHE geAgsz o Tad AFg &
o} @it ulold o] $#584L Corning model
pH meter 24002 pHE Z33Ath AAA7|
A ¥ H5E A8E ¥R $359& ¢H3
AAE) i3 FFF2 33 AAstAeH 50 CAA
4817t AFAZT F AxFAE 43 R
AR FRPAEL ZI]|FAY T sEEE
ANge] AZTA zolzRE FIch 80+l T
294 AW 2o ARE 12, 24, 36, 60, 84
Azl A AHEeH, S5t B ArE 4F
24& &7 Adl P,0s 3¢ wAACIEH <o B
At
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a3 R

Eetxe g4, ZAt (lactic acid)9] o)A
gelc= L(—), D(+), meso®} racemic e
Pt o] JAAE FHa Utk olF AA Wl S
= FAL L(+) o]dFA ez 54 AREE
AARNol ¥ L(~-)-FEEr} F2 A€ &
gt q87ix Eegd o8 44 s 8¢
A BHoly E3] Ex 4A vl /e 28
Ate] A4 Y2 W3k, &% gE=r F7)7
B@g wiet A E) B EE BB Yol HA
Z7¥elAl At wEbd, adapgel FelgEleg €&
32 & FS dEAE AA g T v Sl
o] &3l W] AMEER It} Sn-octE oj &
PLLAS e AdAe] gl 347 B o=
Sn-octe] E<1bg3 A 7]Ah= vte AAW o
P BEE B2 9% v Ut} @A 9
F8 ETEZE JU3e B N oA (in-
ear hydroxy acid)& & % 3t} °]8g B¢EE
L WgANAY Aol A 2 FEe e 7
2A71E 98¢ s Uk beEd F8e HEALE
27198 a3A e AAE oS Fas)ch

L-gel=g] FAE= AZAY = 3P0 AHE
Hed, 25 FEE AR = AR Y] Hy
st AFY Sul2E FESY Oid & 4=
Yehlln F4e zr)rt & 1esy 43§ d&
F Ae ddoldH|EE AMg3Iglen, Na 39
383 EFAE o) 8-3t FAE F FrAdR A}
£33t} dae] 5= DSCE ol &3l £8&
9 2498 243 AH3NoH, §42E ¥
£8%Y0 58 PP ¢Ev Fishs o=
Bt} didopElo|Ex gE=d g3 & 3
EE Byon AR 37t E aeke GHAE
dE F ATk GFA ] g §a2) vyt F45,
AR 57t 71E4E A4E 2R e F
7t e, 249 a7|7l E48 ¢re 7P
A3e JeRAh Sulie} D] vz 1014 7
S F8 2% L& AAo] A wid, dFH 9] ¥
7} HoldE vy F& 2L AUt
G o] &2 27|dPA 9] FAO W AFY
A FAZ AR SEl=d & oAl H|

a2 A223 A6& 19989 114

o|ES] o] T ul oY AL AT VF B
o} v]d g-Ho|qlct. £ dFdA = dEoMEHEE
ALg-3le] Gaju] 1:1590M AR dx 3 98.
33 CY ¢ =g IJod, AEY F uz
FYd AR

A9 o 26}y PLLA9 Alz+ th7jdE ¥ Sn-
oct 3N L-FE=E MBFHsIH AAEA
2%} A9 1-dodecanol®®} 1,6-hexanediol& Zt
zZt & et F He) 12} 47| € 23 glycerol 2
Mol 1zt &E7)9} 1789 23 4E7]8 Ze g
Zo|t}. PEr, diPEr 18]1 triPEre Zz} 44, 6
72} 878l 1A ¢FV|E Ze WILERN 42
B =FA7IAA ez f@Fde] dojyel o
BEH, AN nEAs F4e 4Fd s3s= vt
A& 7MY 2 Expdde] 23 4EviQ 48 ¥
28l F=zeo] PLLAVE A=zt 7)ddo.
Table 1& PEr& tjrld&z AMS-§ PLLAS §§
7% 278 Yepd Rolth Yske #APe) PLLA
§ Az7) 93 DAl e PEre) P& WA
A7p FE& Y3 FHEEE 130 C= 3
of 5A|17F ¥heAlH PLLAE dv}. #o] yeh
PLLAY #x%& PEre] ¢o] #old wat F7}
3hz A%E Holx Ut o]d W) Sn-octe] ¥}
RS 7 2 ol tlgEe] FE=
o] FHANAZ L3 Q7] dfEolzt HejAn
e} o] ¥ ARt 2= trldEd] s el
PLLA7} RgolRtha ¥ of@7] dEel 3ae
TZ2EAE § /ol it PolyolEe] #E= 7Y
AAZ LA € AHE 8L 2818 72
£ 23 YA ¥E DEAG PLLAS F2EA
& B3 dohlZI7t Ao Evlesith 28, B
Tol A FAE PLLAE Bx}8e] 1500-15000 =
2 Hja3 ol FA o] YAy EHFo=A F
ZEAMo] sHsdt. PLLA Zdrls NMRe] 23]
EAjo] 7158ln 200 MHz 'H-NMR-& Al&-8 &3z}
WY A=8A7le) $EE8 AP Fig 1o
[LL/[PEr]=49 %] NMR A#Egolc
Fig. 19]A Ro]%o] 1.4 ppm# 5.1 ppmoilA] -
Zt%e] PLLACA ##ss -CHy (a) % -CH
(c)7]dl 2% 2¥EYe] Yehtn QUth. A¥HEYE
o] J&% F2& F#HE Yot ¢lol DLO NPHHA
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Table 1. L-lactide Polymerization by Stannous Octoate/Pentaerythritol (at 130 °C, 5 hrs, Lactide 2.883 g

(0.02 mole))
[LL]/[PErx] [LL1/[Sn-oct] PR R 3 o ye c ¢ theoretical
{mole/mole) {(mole/mole) (7] M, My T.(C) () bP Dp*
4 200 0.070 1500 2400 -7.14 - 34 4
8 200 0.121 3800 6800 5.86 - 7.8 8
16 200 0172 4500 7400 22.61 - 16 16
32 200 0.233 9300 15200 37.92 120.3 - 32
64 200 0.347 14000 25000 53.460 151.7 - 64

¢ [»] was measured in chloroform at 25 . ¢ M, and M, were determined by gel permeation chromatography. ¢ Tgand T, were deter-
mined by DSC. ¢ DP was calculated from end-group analysis using NMR. ¢ Theoretical DP was calculated under the assumption of

complete conversion of PEr and L-lactide.

& AN DO {E YL NMR FA 40l
F5ad 222E89 DO & ¥He&e koA
D02} 3| =877t WmE u@RkeS s 4
Poln oj2 <& 3.7ppme] 2HEYH =77} W3}
t Roz2RH =g 9XNE HJ3A

a
CHy o °©

LI b i o b
(Ho—cHgy— cfchy0 -(-%—HC—O—C—(I:—Oj—]- H
+n o ¢ CHy nm
a
b
b
h
e
c
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-

A B T T T

t T
7 6 5 4 3 2 1 0

Figure 1. 'H-NMR spectrum of PLLA ([LL]/[PEr]
=4) measured in CDCl;.
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Fig. 12] NMR ~A#leg& v}ig Z3} 4.3 ppmo]
A BFEE AYEHS BA dde -CH (e)7]d
o AUYE YRIBIGT o] 2¥EHS Eajde o]
7} AAAFLE 2ol FYe Jeplo (Fig 2).
A2 PLLAS 927]9d 221 2¢87]= 3.7 ppm
(h)o A ytehd™ wivtg PEre] 13 ¢437)= 4.2

[LL}Y[PEr} = 32 A

[LLV[PEY] = 16 L
e

[LLV[PEr =8 \

Il

[LLYPEr) = 4 4

LR B S | RS e s e
7 6 5 4 3 2 1 0

Figure 2. 'H-NMR spectra of PLLA prepared with
various ratios of lactide to PEr.
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Table 2. 'H-NMR Analysis (Normalized Peak Areas) of PLLA ((LL]/[Sn-oct]=200, Pentaerythritol)

(LL1/[PEr] CH;

CH CH+OH CH;(LL) CHi(PEr) OH(LL) OH(PEr) conversion of PErin % av. no. of

moleratio (8} (b) (e+h) (b) (v) (h) (h') (h/h+h’) (b/b+b’) chainarm
4 24 58 245 5.96 0.94 297 0.47 86.3 85.6 34
8 48 132 202 5.96 0.12 2.45 0.06 98.1 96.9 39
16 96 284 363 5.95 0 0 0 100 100 4
32 192 569 713 5.9 0 0 0 100 100 4

* The notation of the peaks is indicated in Fig. 2, ** h’ =0.5b", e=a/3-c.

ppm (h' )94 yepgtt. PEre] -CH,& ¥ 7KA &
Fo 29 EHE Yl e gElz 997t
AP Ao 2¥EHOZ 4.05ppm (b)dA Y
Ehbn w|9kg PEre] 2¥EHE 3.5ppm (b))l
A BEEAY. ol ZAE FHIE whgEUY
PEre] R.& 3 =8A]7]7} SE|=9 ARG #
81x ¢tz lew, [LL]/[PEr]e] vl ute} #3l=
Z%& Bt} PEroll o3 gEl=9] /AANEE A%
= AAE nEAY] A Zixge} vH A e
o] A%& ¥4y As [LLI/[PEr]el u& ©
31719 A PEre] vukg -OH (h") R -CH, (b')
9] FxyslE ZARIGen, #HAe -OH ¥ -CH,
= e Y2 fH AL Table 29 e}
Wit} Fig. 19] NMR A EoA B5o] u|yle
PEre] OH»] (W), w89l #71& PEre] CH, (b)
71 4 el 224 dde] CH (e)7]9 2¥EY
& Nz FEE 4 & Y AFe AL
Mgty 2eju, PEre] wj@kg OH (h')9 3
£3= vjykg CH, (b')7] FHEx9 vlog &
om o]2RE b 9 3EE FHFoEA N Y F
ZE AMNE + Uth. 2§ FE= Ex3dde] CH
(e)7]9] s=v AA 9 CH; (a)7]¢e] 5=¢ gE=
%7t} CH (c)719] s=d HH A =Hed (a)/
3-(c)2 HE (e)o ¥EE 7l d £ v} 99
A ARRE FEAHRE U8 FR9 tidEs AR
e Az FYsA HAAh FHE=e vk
3} glycerol, PEr, diPEr 28] triPEre| ¥Ig&=2
e A" nEAY IASE 78 5 dEd ol &
Fig. 3¢} Jepiitt. [LL]/[polyol]le] EH]7} 3 &
74 polyol®] &F7| IRt ARG ol iR
22t=tl, ©l= polyold} ZE|=7} ghg- Al A ol
(steric hindrance)d] 23 Aoz FZF oA},
a8y, 283 49 gE=rl FFHE 23 2E

A

#al A2278 A6% 19983 1149

M .
% °
. 5 -
2 PEr
4 o
Glycerol
3 /'_,_" 4 ¥

0 4 8 12 16 20 24 28 32

Mole ratios
Figure 3. Plot of No. of arms of PLLAs evaluated
from conversion of polyol series.

3 =5A 717} A g T 3, 4, 6 281
8719 7N & Z 2B TXE UEdg ¢ 7+ i
At} Sn-oct oA polyold] o] & ZE|=9] F
271 ATl o3 APE sHgHel ot e
polyolel o[# 2eld n¥xe] g4ojx, the 3hd
= Sn-octdl] 2 Wy TP Yol Fzl9
7Fed g #lsp] 8l Ao GPC #4& 24
3 Zo] Fig. 40]th. 2§dA HEo] BE FA=
Bhte] ShEAME H Ik Holi glor o|E:MAE
s gt EF FUT B Sn-octE AN
831 [LL]/[PEr]e] 8wz} F713el oet ¥z
9] Bx}go] F718ls A HE Jepd. o= SEE=
o} F%o] PErgl] 9§ 3hte] A7 o3 A
P51 JLe EIvh nEASF] EgE =) o
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G = dRs, B3P L FUANH 52 &
T Aem JleEH A JleEs 49 pHel ¢34
99 3= T= o %L wAL? gy Eg
SEHES] FAATE 1@l HHME TUF U
2794 T FHAAY L FYY A N8

n the absence of PEr
& "= Aol Fa st PLLASY in-vitro £3)
S A¥e H% % 26y PLLAS 7}eBe) A5l
g vjehaly] 98 AN ST AW Aed e
[LLY[PEr}=32 PLLA A 8E2 RHAANES gFF oz 042~
0558 A¥2 BEsH= vy Aol A A
[LLYPE=16 £ M98 2AES st} (Table 3). 24
— 4¥g SHARE 227e) AR 100+£0.1 mgd tab

let 2 WE F R A¥e AAdRT. 7}
[LLY[PEr}=4 #8492 phosphate buffer saline solutiong-
' *l-%s}s’d*' 2EZAL 80 T2 pH 74904 2a8&
=9 ¥zl BFsn.
dutgdoz 2} PLLAE A3 PLLAY v)§
Figure 4. GPC chromatograms of PLLAs as a func- 27] 7R 7} A o] Asre A7to| Ay
tion of [LL.]/[PEr] ratios in CHCl; at 30 C. £2 wARs A% yezad dad. s
PLLA7Z} 4% PLLAC w8 27|27} dojA o
F% B2 QYo AN A{FARE AR A= oJus dAe 28l PLLA9 Ex1zd 7|3}
H vg) AgAbge] EHFElss o8 AR B = Aoz B4 A} & slEE) 9§ Bay
Aol =¥5o] $8A 2 AN AU DDS 5o AL @‘%_M] A CA dold A9 4% PLLAE=
"ot ol s e AET ZEFE=E AREE o] Aulo g ZFoj=x v, ~e}¥ PLLAE
o uel HGFe T,o} T,& kAol g} Eujo] ¥ AR 7} GrdE g FAo 2 AR AfPom
sl sl T, T,0) Ae) AMHo2 WP Bol 243 Ash} A lojet ATy GEolT}. 2
3 e ol2XE fshs BAY ¥4I DDS4 et ojohe HE2 Ajzlo] ZAultd] uiz} wrAy
& o] dA7} golstelet A szl 22t o35 =d o)y EelgEl=e] Utkr|v) i
WEIRE|=S TRl EegE = Bapy dd o At L A= Ao LA YU YB
< dzH27)e] st s AYPsHE Hew otk PLLA9) 3|45 X|zte] Wsle] ma
el Ak sl g e ARze AAge] W3 s nFIPon 1 A=

20 25 30 35 40

Retention Time (min)

Me de Ao

T

b

Table 3. Results of L-lactide Polymerization with Various Polyols

code alcohol T (C) Ty (C) T,(TC) [71° M M,f MWD*
PL1 1-dodecanol 56.37 87.64 170.09 0.35 15600 31100 2.00
PL2 1,6-hexanediol 60.12 104.76 170.39 0.39 18800 31000 1.64
PL3 glycerol 55.88 109.49 160.23 035 17400 31000 1.78
PL4 PEr 50.52 115.16 160.20 0.35 20200 39200 1.94
PL5 diPEr 55.33 118.34 152.39 0.30 29800 42600 143
PL6 triPEr 57.59 101.42 166.25 0.33 52800 95700 1.81

®T,. T, and T, were measured by DSC. * [7] was measured in chloroform at 25 C. “ M,,, M., and MWD were measured by GPC in
chloroform at 30 .
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Table 4. The Results of Hydrolytic Degradation
of PL6 at 80°C

T Ta T dH,
(©) (0 (¢) (/e
control 52800 95700 57.59 166.25 101.42 40.97
12 23400 74800 58.87 167.74 105.03 47.69
24 9900 47700 57.55 16584 10047 47.34
36 8500 42200 55.69 164.68 9899 44.89
60 4300 21200 53.10 159.66 9299 41.07
84 2800 9200 49.61 153.13 8894 37.24

*M, and M,, were measured by GPC in chloroform at 30 C.
b Tg, Ty, Ty and 4 H, were measured by DSC.
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Figure 5. M, loss of PLLAs in hydrolysis at 80 C.
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Figure 6. GPC chromatograms of PL1 as a function
of hydrolysis time.
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