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Bruker /3 & ; fH B 0 A8 4 21 Ab O 1% X, AL S
ALPHA , 75 [E Bruker 2 &), 3 & Bl 500 ~ 4000
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Fig. 1 'H-NMR spectra of PLLA and PLGA
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Fig. 2 IR spectra of PGA-B, PLGA and PLLA
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Fig. 3 X-ray diffraction patterns of PGA, PLGA-55 and PLLA
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Table 1 GPC data of PLLA and PLGA

Theoretical

Samples M, M, Polydispersity
molecular weight
PLLA 60100 93200 1.55 144000
PLGA-28 42300 62900 1.49 138490
PLGA-55 53100 75300 1.42 130090
PLGA-82 59200 78400 1.32 121690
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RE DR, HAR T A DTS SRS %
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Fig. 5 DSC curves of PGA
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Fig. 6 DSC curves of PLLA and PLGA-55
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Fig. 7 TGA curves of PGA and PLLA
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Fig. 10 The rheological curves of PLLA
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Fig. 11  The rheological curves of PLGA-55

F 76 B L S SR R A AR A SR A
T PGA PLLA, & GA 5 L-LA R[] Lt 6] i) 3 2 9
PLGA. F| il IR "H-NMR #i\ T R AW L5 18
i GPC DSC .\ TGA XRD | Jii A5 A% %5 XF & A W) 1) ¢
PEREL T 50 TR A R RE A AR R
A PEREHEAT I 5. 45 R R W] PGA [PLLA [PLGA ¥
BAT B AR e 1, B % PLGA rft PGA HAoT 1)
BG4 A Tk B2 3B M 5 s PGA (PLLA B A& 1Y
45 5B, PLGA LIRSS AE ,PGA F 45 5 1Y



9 3 PIVEREF - 232 R \L-TA 3E T 140 2R ) B JHC 3 3R ) 1) o 4 R BE BT 2 1279

S5 T R AR AR N RS TN PR U A R AR i B AER . A T PGA Al PLLA, PLGA %) 4f
PGA (PLLA [PLGA f #5525 2 85 AR Fs i i, (2 Ak, JF LR TEE L, 5 I T, I PLGA J2 5
PGA \PLLA H A7 80w 10k EAE i, PLGA BB ECAY AW ml R fige 44 e

REFERENCES

1 Harding S L, Afoke A,Brown R A,Macleod A,Shamlou P A, Dunnill P. Bioproc Biosystem Eng,2002,25(1) :53 ~59

2 Suzuki M, Fukuhara K,Unno M, Rikiyama T, Takeuchi H,Uchiyama T,Matsuno S.J Hepatobiliary Pancreat Surg,1998,5(3) :292 ~296

3 Vainionpédi M D S. Arch Orthop Trauma Surg,1986,104(6) :333 ~338

4 Muhonen J,Suuronen R, Oikarinen V J,Sarkiala E,Happonen R P.J Mater Sci-Mater M,1994 ,5(1) :40 ~42

5  Yang Fei(# %), Yang Yaming (#% ] ) , Liu Jianhong ( X @ £T ) , Li Xiaomeng( Z= % 8 ) , Feng Zengguo (%34 [ ). Journal of Beijing

Institute of Technology (It TT ¥ T. K 222447 ) ,2001,21(4) :518 ~523

Moreno M, Magos F J, Arcovedo R, Olachea P,Palacios J A,Salazar A,Ramirez M E,Herrera J J. Surg Endosc,2004,18 (1) :157 ~ 160

Chen Hongli ( BAZLHN ) , Bei Jianzhong( D1 7 H1) , Wang Shenguo( E & [ ). Acta Polymerica Sinica( &4 F2£# ) ,2000, (5) :626 ~631

Qin Dongyu( ZE4¢F) , Wang Wenzu ( £ 3C#H ) . Industrial Textiles ( 7= F 2521 &) ,2001,19(10) :16 ~ 19

Miller R A,Brady J M, Cutright D E. J Biomed Mater Res,1977,11.711 ~719

10 Zhang X C,Wyss U P,Pichora D,Goosen M F A. Polym Bull,1992,27.623 ~ 629

11 Sachiko K,Shuichi M, Antonios G M , John P F. Nat Protoc,2007,2:2767 ~2771

12 Gilding D K,Reed A M. Polymer,1979,20:1459 ~ 1460

13 Cui Aijun( % 7) ,Li Zhanfei( 25} &) , Chen Qun( [%#) , He Mingyang(fa] ] FH ). New Chemical Materials (fk T. 57 % 44 %} ) ,2012,40
(7):87 ~90

14 Thomer D K, Thomes T A.J Appl Polym Sci,1960,3:129 ~ 131

15 Perego G,Cella D G,Bastioli C.J Appl Polym Sci,1996,59:37 ~43

16  Tian Junkai( & H1) , Cui Aijun( 4 Z %) ,Lu Weiliang([ii LK ) ,Zhu Ye( ZRME) ,Chen Qun( [%HRf) ,He Mingyang (fif B BH ) , Wu Guibao
(RH:5),Wang Zeyun( £ % = ) . Polymer Bulletin ( /> T 42 ) ,2012,(8) :98 ~ 104

17 Yang Lixin(# 3251 ) , Zhao Shuzhen (X ) , Chen Xuesi ( BR2# &) , Jing Xiabin ( £ %) , Wang Jun ( £ 18 ), Li Xuenong( 222 4R) ,
Li Chunhao( 242t ) . Acta Polymerica Sinica ({543 F %4 ) ,2007,(10) :959 ~ 966

18 Cui Aijun(H %), Li Zhanfei (24 &), Chen Qun(Bi#E) , He Mingyang( {7 ] il ). New Chemical Materials (ft T % % b 4}) ,2012,40
(7):87 ~90



1280 A S I 2014 4§

I

Preparation and Properties of Polyglycolide , Poly ( L-lactide )
and Poly ( L-lactide-co-glycolide )

Bin Sun', Jing Xu®, Qi-kun Zhang', Wen-qiang Qu', Zhao-sheng Hou'"

(' College of Chemistry, Chemical Engineering and Materials Science , Collaborative Innovation Center of Functionalized
Probes for Chemical Imaging, Key Laboratory of Molecular and Nano Probes, Ministry of Education,
Shandong Normal University, Ji’ nan 250014)

(* Key Laboratory of Fine Chemicals of Shandong Province , Qilu University of Technology, Ji’ nan 250353

Abstract Polyglycolide (PGA) , poly ( L-lactide) (PLLA) and poly ( L-lactide-co-glycolide ) (PLGA ) were
prepared by bulk ring-opening polymerization at high temperature and high vacuum using stannous octoate as
catalyst and 1 ,4-butanediol as initiator. The chemical structures of the polymers were characterized by infrared
spectroscopy (IR) and H nuclear magnetic resonance ('H-NMR) ,and their properties were studied by gel
permeation chromatography ( GPC ), differential scanning calorimetry ( DSC ), thermo gravimetric analysis
(TGA) ,X-ray diffraction (XRD) and rheometry. The results of GPC showed that PLGA and PLLA had high
molecular weight and narrow molecular weight distribution. The results of TGA showed that PGA, PLLA and
PLGA had high thermal stability and the decomposition temperature increased slowly with increasing units of
PGA in PLGA. PGA directly obtained with bulk polymerization was not dissolved in various organic solvents,
while the solubility of PGA in hexafluoroisopropanol ( HFIP) increased obviously after recrystallization from
dimethyl sulfoxide ( DMSO ). PGA and PLLA had higher crystallinity while PLGA was amorphous, PGA
crystallized from DMSO had lower crystallinity. The melts of PGA ,PLLA and PLGA were shear-thinning fluids,
while PGA and PLLA had higher storage modulus and PLGA had higher loss modulus. Amorphous PLGA was
much more easily purified and processed than PGA and PLLA having higher crystallinity , thus PLGA was more
suitable to be used as biodegradable material.

Keywords  Polyglycolide, Poly(L-lactide), Poly(L-lactide-co-glycolide), Ring-opening polymerization,

Properties
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