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Abstract: PLA/PEG blend fibers composed of poly (lactic acid) (PLA) and poly (ethylene glycol) (PEG)
were prepared via melt blending and spinning for bioabsorbable filament sutures. The blend fibers
hydrolyzed with the immersion in a phosphate buffer solution at pH 7.4 and 37 C for 1 ~8 weeks. The
effects of blending time, blend composition, and hydrolysis time on the weight loss and tensile strength
of the hydrolyzed blend fibers were investigated. After hydrolysis, the weight loss of the blend fibers
increased with increasing PEG content, blending time, and hydrolysis time. The tensile strength and
tensile modulus of the blend fibers decreased with increasing PEG content, blending time, and
hydrolysis time. Therefore, it can be concluded that the weight loss of the PLA/PEG blend fibers was
less than 0.9% even at hydrolysis time of 2 weeks and their strength retentions were over 90%.
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Figure 1. X—ray diffractograms of PLA and PEG.
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Figure 2. X—ray diffractograms of PLA/PEG blends prepared
at various compositions (blending time 10 min).
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Figure 3. X—ray diffractograms of PLA/PEG(70/30 wt%) blends
processed in Haake Rheomix for 10, 20, 30 min at 220 C.
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Figure 4. Effect of hydrolysis time on the weight loss of PLA/
PEG blend fibers prepared at various compositions (blending
time: 10 min).
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Figure 5. Effect of hydrolysis time on the tensile strength of
PLA/PEG(70/30 wt%) blend fibers with different blending time.
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Figure 6. Effect of hydrolysis time on the tensile modulus of
PLA/PEG blend fibers prepared at various compositions (blending
time: 10 min).
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Figure 7. Effect of hydrolysis time on the strength retention of
PLA/PEG blend fibers prepared at various compositions (blending
time:10 min).
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FAES VERT Q3ick whdel, B9= W9 PEG $Ho] 713
2 70/30 wt%2] PLA/PEG S AH9) 7l5e8s) A)7to] 1,
2,3,4,5, 6, 283 77 A9 AR AERRES 96.2, 94.3,
87.7, 747, 67.0, 55.2, I3 41.8%% VEP) dhH oo
4 3FY Folle HEAA FHPE 15%0) ngsin o] A
59 2o AR 83 el 59 B3R ARgol 7k
stk Bt ek’ wabAl, 70/30 wt% <) PLA/PEG Ba= Alg-
o] AEAAE AREYE RS FE4AES 2 Qvls RS
& 5= 3M3Irk 53], Figure 79 olefdt Avhs Bl=9) FA12A90)
7} 70/30 wt%elx EA= Ajzho] 10, 20, 3042 PLA/PEG &
A= AR0) 7GRl Al d Bl Az ke egx)80] |
3= vER AFeA T vl A B &, BAE Azl
10¥2°)aL PLA/PEG EHIE Af-2] 71523 Alzke] 1, 2, 3, 4, 5,
6, 20 759 A% Aol FefAEE 96.2, 94.3, 87.7, 74.7,
67.0, 55.2, Z18]1 41.8%= Vet wWebs, FEfAEo) 353
74| 86% oVl B FAEeEN < 3F P AHAHY
o] o7 EE Ao Age ZoF Az, Telw, B AR
o] 30%°]a PLA/PEG ERI= A2 71kl Al7to] 1, 2, 3, 4,

=2/, A337 A6E, 20094

- AH

83 570 AS AR AERAES 95.5, 88.7, 80.0, 59.9,
183 33.3% WERTE weka, BHE Al7le] 3049 PLA/PEG
A= A & 237K 85% o] AEE fAslaL glee
o = Qqlck mebA, BAlT Ajzlo] 3041 PLA/PEG £¥= 4
e o 2F Ao AHXF7IRI] Q7 EE AA TS AMgol
Vs Aoz AzkAr) o4ke] PLA/PEG A= Alfo] 7R
3 Az e AERAES YoMt A7 FT BIRS ARS
o] 7F&%t 85% oPde] AEfAES 71 ARE Al oA
FRRGE 45919 QAVIARIR717 B FAIRAdu8 7}
23 AHE ZHs PLA/PEG B¥= AHE A=igicha 2dsha
AME teket F78 STAEAY ARl 7 A o® 7t
| =
AL Zejoll~EAlS] PLASH ZElolHl2A12] PEGE AMEsto
S5E9U= o2 PLA/PEG EAE /5 AZE F in witro
F2000 e FAREEE, AT, TRE E AEAE W
3 HEsISit) 7R Alzle] 157004 8F71A| 715kl wet
BT A7 10~30808 F7k8la, PEG &3S 5~30 wt%2
7S PLA/PEG BRI A8 FAREES S7iehs B
o], QAT A QAN EL THash= Ao FAsH vebdg
& 5= QIlek o) EI= ARle] F7igle] wkE PLAC 7)Q1% 2
g3t 74a 9 7R AlRle] ool W PLARY} #8457}
WLE PEGY) d5fo| & PLA/PEGY] Bd= A47) g5y W2
A Baigel wet veht Fajetn bt T3 s AIZRe
10~30%, PEG &2 5~30 wt%?) 2 PLA/PEG BdI= 4
FE in vitro 373F1]) pH 7.4, % 37 T2 gl 25
SN TG A FAREFES oF 0.9% ool AERAE
2 2 90% oPFE UeMoZA JAIHART I T Fed A=
7} FAEE & 5 ISl oPde] dE 0= nljFolrol B el
Az3E PLA/PEG =% AAEESA B3AE ol 88 o 4
ARF7IZI0) 25 o 7 A9 98 At BeEEE PLA
TR 90 wino)d, BRI AR 10+ oJ8ke] E=E AME-
k= Ao A3 Roz Azhec

lo

ZARR| i o] A7 20083 % dETist sk A
HOR AFHIAE.

I}
K

ok

=
—_

1. Y. K. Hong, J. Korean Fiber Soc., 28, 3 (1991).

2. H. Y. Kim and K. W. Kim, ./. Korean Fiber Soc,, 33, 828 (1996).

3. H. J. Cho, D. J. Chung, and J. H. An, Biomaterials, 25, 3733
(2004).

. H. Tsuji and Y. Ikada, Polym. Degrad, Stabil, 67, 179 (2000).

5. S. Aslan, L. Calandrelli, P. Laurienzo, M. Malinconoco, and
C. Migliarest, J. Mater. Sci., 35, 1615 (2000).

. D. B. Lee, J. Korean Fiber Soc., 39, 583 (2002).

7. M. J. Lee, M. C. Lee, and P. K. Shin, Polvmer (Korea), 22,

93 (1998).

.

[op]



10.
11.

12.

13.

14.

In Vitro #3317} PLA/PEG 484 H#9 FALHE U JA3 5 vl 98

. C. W. Lee, S. W. Oh, D. C. Kim, and R. Y. Lee, J. Korean

Fiber Soc., 35,1 (1998).

.C. G. Cho, S. W. Woo, K. L. Choi, and S. S. Hwang,

Polymer (Korea), 21, 821 (1997).

Y. Dong and S. S. Feng, Biomaterials, 25, 2843 (2004).

Y. Zhang, Z. Feng, Q. Feng, and F. Cui, J. Eur, Polym., 40,
1297 (2004).

S. H. Hsu, C. M. Tang, and C. C. Lin, Biomaterials, 25,
5593 (2004).

S. J. Park and S. H. Kim, /. Colloid Interface Sci, 271, 336
(2004).

T. Ivanova, A. Malzert, F. Boury, J. E. Proust, R. Verger,
and L. Panaiotov, J. Colloid Surfaces B, 32, 307 (2003).

15

16

17.

18.
19.

20.

21.

587

Y. Hu, Y. S. Hu, V. Topolkaraev, A. Hiltner, and E. Baer,
Polymer, 44, 5681 (2003).

W. C. Lai, W. B. Liau, and T. T. Lin, Polymer, 45, 3073
(2004).

K. Nakane, Y. Hata, K. Morita, T. Ogihara, and N. Ogata, /.
Appl. Polym. Sci., 94, 965 (2004).

C.S.Yoon and D. S. Ji, Text. Sci. Eng., 43, 235 (2006).

E. A. R. Duek, C. A. C. Zavaglia, and W. D. Belangero,
Polymer, 40, 6465 (1999).

J.S. Oh, H. Y. Kim, S. C. Lee, D. R. Lee, and K. E. Choi, /.
Korean Fiber Soc., 38, 351 (2001).

S. U. Lee, H. Y. Kim, D. R. Lee, and M. S. Khil, /. Korean
Fiber Soc., 39, 167 (2002).

Polymer (Korea), Vol. 33, No. 6, 2009



