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Abstract : The purpose of the study is to apply composites of poly (glycolic acid) (PGA) with [poly (R)—
3—hydroxybutyrate] (P3HB) or poly (butylenes succinate—co—L—lactate) (PBSL) as medical resorbable
composite materials with the complement of hydrolysis rate of each component. As a result, it was
confirmed that the PBSL/PGA and P3HB/PGA composite fiber were hydrolyzed in phosphate buffer
solution. Also, it has been revealed that the degradation of PBSL/PGA are accelerated due to PGA
producing glycolic acid which can act as a catalyst. In addition, the hydrolysis of PBSL/PGA was found
to be accelerated by the presence of lipase PS. When the PBSL/PGA composite fiber was placed in the
air, not much hydrolysis has proceeded. Also, it was confirmed that the PSHB/PGA composite fiber
maintained proper tensile strength in the air. Therefore, these complex fibers can be adapted to use as
environmentally suitable, medically absorbable composite materials.

Keywords : phosphate buffer, decomposition, hydrolysis, degradation, composite fibrous, medical
resorbable composite materials.
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Figure 1. Time—dependent decreases in weight, tensile strength,

modulus, and elongation of the PBSL/PGA conjugate fibers

(PBSL/PGA=36/64, drawn 5 times) degraded in phosphate

buffer (pH=7.0) at 37 C.

Table 1. Spinning Conditions of PBSL/PGA Conjugate Fiber and
P3HB/PGA Conjugate Fiber

Conjugate Feeding Metering Spinneret Drawing Draw
fiber zone zone (V) temp.  ratio
() () ()  (times)

PBSL/PGA PBSL 100 145 235 65 5.0

PGA 210 250 240

PHB 140 155 232 50 6.0
PSHB/PGA PGA 200 125 232
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Figure 2. Scanning electron micrographs (SEMs) of the PBSL/PGA conjugate fibers (PBSL/PGA=36/64, drawn 5 times) after
immersion for (a) 0, (b) 7, (¢) 14, (d) 22, and (e) 29 days in phosphate buffer (pH="7.0) at 37 C. Scale=100 pm.
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Figure 3. Time—dependent decreases in weight, tensile strength,
modulus, and elongation of the PBSL/PGA conjugate fibers
(PBSL/PGA=36/64, drawn 5 times) degraded in phosphate
buffer (pH=6.0) containing lipase PS (5 mg/mL) at 50 C.
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Figure 4. Scanning electron micrographs (SEMs) of the PBSL/PGA conjugate fibers (PBSL/PGA=36/64, drawn 5 times) after
immersion for (a) 0, (b) 3, (¢) 5, (d) 7, (e) 10, and (f) 14 days in phosphate buffer (pH=6.0) containing lipase PS (5 mg/mL) at

50 C. Scale=100 um.
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Figure 5. Time—dependent decreases in weight, tensile strength,
modulus, and elongation of the PBSL/PGA conjugate fibers
(PBSL/PGA=36/64, drawn 5 times) degraded in phosphate
buffer (pH=6.0) containing lipase PS (5 mg/mL) at 37 C.
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Figure 6. Time—dependent decrease in weight, tensile strength,

modulus, and elongation of the PBSL/PGA conjugate fibers (PBSL/

PGA=36/64, drawn 5 times) degraded in atmosphere at 25 C.
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Figure 7. Time—dependent decreases in weight, tensile strength,
modulus, and elongation of the P3HB/PGA conjugate fibers
(P3HB/PGA=18/82, drawn 5 times) degraded in phosphate
buffer (pH=7.0) at 37 C.
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Figure 8. Time—dependent decreases in weight, tensile
strength, modulus, and elongation of the P3HB/PGA conjugate
fibers (P3HB/PGA=40/60, drawn 5 times) degraded in phos—
phate buffer (pH=7.0) at 37 C.
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Figure 9. Scanning electron micrographs (SEMs) of the P3HB/PGA conjugate fibers (PSHB/PGA=40/60, drawn 6 times) after
immersion for (a) 0, (b) 7, (¢) 14, (d) 21, and (e) 28 days in phosphate buffer (pH=7.0) at 37 C. Scale=100 pm.
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Figure 10. Time—dependent decreases in weight, tensile
strength, modulus, and elongation of the PSHB/PGA conjugate
fibers (P3HB/PGA=40/60, drawn 5 times) degraded in atmo—
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