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Research on Synthesis Technique of New Controlled Release Excipient Poly lactic-co-glycolic acid)

SHUAI Fang-wen'*® ZHANG Jia-wei' > WANG Xiangfeng' > XIAO Jiang' > ZHANG Ting' > ZHOU Hong-
hao™ (1. Hunan Engineering Research Center for Pharmaceutical Excipients Changsha 410331 China; 2. Hunan ERKANG Pharmaceu—
tical Co. Lid. Changsha 410331 China; 3. Institute of Clinical Pharmacology Ceniral South University Changsha 410078 China)

ABSTRACT: OBJECTIVE To study the synthesis technique of poly( lactic-co—glycolic acid) ( PLGA) via ring-epening polymeriza—
tion. METHODS  Orthogonal experiments were carried out to optimize the synthesis conditions of PLGA under atmospheric condition.
Three batches of repeated experiments were conducted to verify the technological conditions. RESULTS The target product could be
synthesized by using 0. 03% stannous octoate and 0. 02% lauryl alcohol reacted at 160 °C for 10 h at a stir speed of 300 r * min~'. The
ratio of glycolide and lactide was determined to be 45:55 to ensure the formation of PLGA5050. CONCLUSION The screened out
synthesis technique can obtain PLGA5050 with Mw of 52000 and coefficient of distribution between 1.5 — 1.7 at atmospheric pressure
and its quality is controllable.

KEY WORDS: poly( lactic-co—glycolic acid) ( PLGA) ; orthogonal experiment; ring-epening polymerization; controlled release
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1.2.1 8.92 g
11. 08 g 1:1) 500 mL A( ) > B( ) > D(
60 °C 0.085 ~0.1 MPa 2 h ) > C( ) > E(
A;B,C, D, E;
0.03%
o 100 mL 0.02% 160 C
150 mL 300 r * min "~ 10 h
45 °C 0.085 ~0.1 MPa ( 2).
12 h o 1.2.4
1.2.2 2
1 mL 3 mg 1:1 PL-
o GA5050.
6
1 mL 3 mg
. ( « 2010 . 2
VH) PLGAS5050
I mL * min™" '"H-NMR 1)
; 35 %C. 3
20 pl
10 000, 2 PLGA
200 pL Tab.2  Orthogonal experiment design and result of orthogonal
GPC PLGA synthesis parameters screening
200 pLL GPC Factors Molecular
M No.
A B C D E weight
1 1 1 1 1 1 38 500
° 2 1 2 2 2 2 50 600
1.2.3 3 1 3 3 3 3 45 200
4 1 4 4 4 4 37 200
5 2 1 2 3 4 46 600
5 6 2 2 1 4 3 48 100
GPC ° L16 ( 4 ) 7 2 3 4 1 2 46 300
A B c 8 2 4 3 2 1 47 800
D E 9 3 I 3 4 2 49 900
4 1 10 3 2 4 3 1 49 700
° ° 11 3 3 1 2 4 46 700
12 3 4 2 1 3 43 600
1 - (PLGA) 13 4 1 4 2 3 42 200
14 4 2 3 1 4 35 100
Tab.1 Orthogonal experiment factors and levels of PLGA syn— 15 4 3 2 4 1 42 000
. . 16 4 4 1 3 2 28 300
thesis parameters screening
K171 500 177 200 161 600 163 500 178 000
Factors K,188 800 183500 182800 187300 175 100
Le amt of amt of reaction reaction stirring K3189 900 180 200 178 000 169 800 179 100
Vers
catalyst( A) initiator( B) time( C)  temperature( D)  speed( E) K4147 600 156 900 175 400 177 200 165 600
(w/w) 1% (w/w) 1% /h /C /r * min ! K1 42 875 44 300 40 400 40 875 44 500
1 0.010 0.01 8 140 200 K2 47 200 45 875 45 700 46 825 43 775
2 0.015 0.02 10 160 250 K3 47 475 45 050 44 500 42 450 44 775
3 0.030 0.03 12 180 300 K4 36 900 39 225 43 850 44 300 41 400
4 0. 060 0.04 14 200 350 R; 10 575 6 650 5300 5950 3375
- *393 -
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45:55 PLGAS5050,
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Fig. 1 '"H-NMR of different reactant ratios of glycolide and lactide 10 h
A -55:45; B -50:50; C —45:55; D -40: 60
( M, 52000
3 1.5~1.7)
Tab.3 Screening of the ratio of glycolide and lactide PLGA
No. Reactant ratio( glycolidedactide) TH-NMR results( glycolidedactide)
1 55:45 58:42
2 50:50 53:47 °
3 45:55 50: 50
4 40: 60 46: 54 4 3
100 x G - .
IxL+C Tab.4 Resulis of three batches of repeated experiments
100 x2 x L L 5:5.1~5.5 G No. Molecular weight Glycolide-actide MM,
2xL+6G
1 51 200 50:50 1.67
5:4.4~5.0
Note: The ratios of glycolide and lactide in product could be calculated by formula 2 32100 30:30 135
100 x G 100 x 2 x L o . . 3 52 500 50:50 1.65
%L+ Cand IXL1C respectively. L is the chemical shift values between RSD/% s B 20

5.1 and 5.5. G is the chemical shift values between 4.4 and 5.0
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3 PLGA5050

Fig.2 The figure of PLGA5S050 of the third repeated batch
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