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Abstract : This purpose of this study is to enhance the hydrolysis of poly (butylene succinate—co—L—
lactate) (PBSL) and poly [(R) —3—hydroxybutylate] (PHB), to develop materials with advanced medical
absorbability and environmental suitability. The first method involves increasing the bioabsorbability of
poly (glycolic acid) (PGA) in the core of the fibrous complex, while the second method involves making a
complex fiber containing PBSL and PHB in the outer layer for improving environmental degradability.
Improvement in the hydrolysis of PBSL and PHB due to glycolic acid occurs by hydrolytic behavior of
PGA. The drawing supporting the resulting PBSL/PGA fiber was executed at 65 C, where the
orientation is well arranged in crystal form. Obtaining a PHB/PGA complex fiber in the proper crystal
orientation at 50 C was not possible since the arranged crystal orientation was only identified in drawings
from temperatures above 50 C. Also, it is necessary to execute a smooth surface to achieve an on—
line drawing since unevenness occurs in the fibrous surface from an in—line drawing.
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Figure 1. Biodegradable polymers.
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Figure 2. Conjugate spinning machine.
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Table 1. Spinning Conditions of PBSL/PGA Conjugate Fiber and PHB/PGA Conjugate Fiber

Conjugate fiber

Feeding zone(C) Metering zone (T)

Spinneret('C)  Drawing temp.(C) Draw ratio(times)

PBSL 100 145 235 65 5.0
PBSL/PGA PGA 210 250 240

PHB 140 155 232 50 6.0
PHB/PGA PGA 200 125 232

Table 2. Tensile Properties of Conjugate Fibers

Tensile properties

Sample  Conjugate Draw ratio Polymer Heat set - Diameter
No. fiber (times) composition (vol%) condition Strength Modulus  Elongation (um)
(Mpa) (Gpa) (%)

1 PBSL/LGA 5.0 36/64 510 4.6 150 80
2a PHB/PGA 7.0 18/82 880 15 130 36
2b PHB/PGA 6.0 40/60 540 4.2 180 59
2c PHB/PGA 6.0 57/43 400 3.7 180 79

2d PHB/PGA 6.0 40/60 at 75 C for 10 min. 570 7.5 110 72
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Figure 3. WAXS patterns of the mono—filament of (a) PBSL/
PGA fiber drawn 5 times (b) PHB/PGA fiber drawn 6 times,
(c) PHB/PGA fiber heat set at 75 C for 10 min, and (d) that
heat set at 90 C for 10 min.
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Figure 4. Differential scanning calorimetric(DSC) curves of
(a) PBSL/PGA conjugate fiber (sample 1) and (b) PHB/ PGA
conjugate fiber (sample 2b).
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Figure 5. Scanning electron micrographs(SEMs) of PHB/
PGA conjugate fibers. [(@), (b), (d), (e); as—spun, (c). (f);
drawn 6 times].
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