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Fabrication and biodegradation of poly (DL-lactide-co-glycolide ) conduit in rats
ZHANG Werrjie, LI Bing-cang, WANG Jiamming, WANG Jianzhong, CHEN Jian-mei (State Key Laboratory of Trauma, Bums
and Combined Injury, Department 6, Institute of Surgery Research, Daping Hospital Third Military Medical University, Chongging 400042, China)

Abstract. Objective To fabricale artificial nerve conduits with two different copolymer proportions of poly
(DL~ lactide-co-glycolide) (PLGA) [ (85:15) or (50:50)] and to investigate the degradation behaviors in vitro and
in vivo. Methods Changes in water absorption, weight loss, and degradation of PLGA cnduits at the proportions
of 85: 15 and 50 50 during the 12-week period in pH 7. 4 phosphate-buffered saline (PBS) at 37 “Cand the changes
in their in viw biodegradation following implantation in rat dorsal muscle for up to 8 weeks were observed. Results
Compared with PLGA conduit at the poportion of 85: 15, significant changes in weight, water absorption, morphology
and degradation rate of PLGA conduit at the poportion of 50: 50 were found during 12 weeks of incubation with PBS.
Both two types of PLGA wnduits [ (85: 15) and (50: 50)] showed significantly faster degradation rate in vivo than
that in vitro. Conclusion The copolymer proportion and environmental condition have significant effects on the deg-
radation behaviors of PLGA conduits.

Key words: Poly (DL-lactide-co-glywlide); biodegradation; artificial newe conduit

20 ) [ poly (lactide-co-glywlide ) PLGA],
b b
[
( ).
b
, 0]
b
’ a- H @
s e (polylactic acid, ; Q@
PLA). (polyglylic acid PGA) .
H @ ’
(3017096);
973 )(G1999054206) (1 ’
Supported by the National Natural Sdence Foundation of China (3017096) °
and the National Foundation for 973 Projects (G 1999054206) PLGA
(1969 ), .
b b
. 8 . : (023)
65202587 ’

: 2003-04-23; : 2003-08-09



1166 2
¢ D, s PLGA
1 9 b
. ¢ D. » PLGA(50+50)
L1 A4 0
PLGA [ poly (DI-lactideco-glycolide)] (85: 15) ' ' '
PLGA[ poly (DI-lactide-co-glycolide)] (50. 50 i ' '
[ poly (Dlrladidecoglycolide)] €30: 50> PLGA(85:15) , .
- (Sigma Aldrich Mw
5000~ 7 500)
1.2 &
Wistar 0, 180 ~ 200 g
1.3 Z&
L31 @
,  PLGA 10% s
s 48 h s . . - o
A: Scaming electron micrograph; B: Dilatating appearance in vitro
1 15mm. 1 5 mm. 0 3 mm s .
degradation
(20 L/h, — 0. 1 Mpa) 24 h, 1 PLGA
132 PIGA Fig 1 Scanning electron micrographs of PLGA conduit
Tu [3l . [4] s
: 15 ml 100% (100 rin 2.2 PLGA & # FHE Sk S E SR 4T 4248 & 00 K
1 b , s 20 ml 0 2 mol /L, PBS( pH7 & Ak T AL
(60 r/min 37 °O),  2.4.6.8.10 12 ( 5 PLGA .
) , , 48 b , 2~4 PLGA
24 h Bo+o 5 C .
(g /D). . PIGA (50 50 ; ,
; PLGA
] ’ ] H 6~ 8 PLGA
=( - )/ . PLGA (50750) 8~ 12,
X 100% ,  PIGA (5050
= ( )/ . . PIGA (85*
X 100% 15 C 2.
= ( -
/ X 100%
.33 PIGA
s , 100%4 1h
0.9% 24 h( 6h 1 ),
PLGA (85%15) PIGA (50:50) ,1.2.4.6 8
( 5 )7
132 ,
= ( -
)/ X 100%
L4 HitFsE
SPSS(10. 0) ’ Tutkey A: At 8week PLGA conduit erosion leading to hollow structuresinits wall;
B: PIGA (50750) conduit is more significant; C: At 12 week erosion of
PLGA conduit becomes more significant; D: InPLGA (50 :50) also kading
2 to breakage of its wall
. 2 (SEM X 500)
2.1 j(q’;k)‘(,{_‘% Fig 2 Scanning electron micrographs of PLGA conduits in vitro
PLGA

s degradation (SEMX 500)



13 , 1167
2.3 PLGA &M FHeu kN IMEME /T RKE K ’ p <00D2.4.6.8
TR RAEMIEMEEL %0 (20£+1L D (26+13).(99404.(210=14)
231 PLGA (31.9=1.4).  PIGA (85:15) 2
2 ~4 PLGA , . 2.4.6810 12 %)
, PIGA(85:15)  2.4.6. 0742062551 1. (301 4. (2420 6). (3 0EL O
8.10 12 % (1024008). (1971 9. (44+22. 2468 10 ;
(26 643 4. (34 143 1. (4892 2) (66 5643 5 PLGA (P <00D.
(50%50) 2,4,6,8 10 %), (29 243 4. 2.5 PIGA EM FHAES K N INE R KT A e S
(28 743 00.(69. 722 9. (108 2422 8) (148 65 4), %R
PLGA (50:50) ,8~10 1 , .
1 , , ( P< 0.0
PLGA (85:15) , 0 0D, , PIGA (50350
(24,68 10 P <<QO0D, 12 ,PLGA(50: 246 8 PLGA (85:15) , (P
50 . , <0 0D); , PLGA (5050 2.4,
PLGA(85:15) . 6 8 PIGA (85%15) (P<<0. 01. 0 05,
2.4 PLGA & MAHE RN R TR T LER 005 00D , PLGA (5050) PIGA (85:15)
. PIGA (50:50) 2~4 , r
.6 , 6.8. 10 2 4 <0 0D,
1 PLGA (%, x£9
Tab 1 Changes in biodegradation rate of PLGA conduits during in vivo and in vitro degradation (%5, x +s)
Group 2 week 4 week 6 week 8 week 10 week 12 week
PIGA (D: 50) in viro 15,241, 8240 27.343. 6500 46,57, 5°05%0% 54,244, 0% 64. 142, 570% 70. 11, 375
PLGA(D: 50) in vivo 28.8+1.4 43.8+11.0 62.4+1.5 69.7+1.2
PIGA(S: 15 in vitro 5.2+ 1.4AA 10.8£2.0AA 24.7+3.54A 30.7+0.6AA 43.243.5 52.340.9
PIGA(&: 15) invivo 13.7£1.6 22.940.6 32.4441.2 46.241.1
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