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ABSTRACT

Interfacial properties and microfailure degradation mechanisms of the oxygen-plasma
treated biodegradable poly(p-dioxanone) (PPDO) fiber/poly(L-lactide) (PLLA)composites were
investigated for the orthopedic applications as implant materials using micromechanical tech-
nique and surface wettability measurement. PPDO fiber reinforced FPLLA composite can
provide good mechanical performance for long hydrolysis time. The degree of degradation for
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PPDO fiber and PLLA matrix was measured by thermal analysis and

L8t Fel=el sEg AR Poly(p-dioxanone)~ 19

optical cobservation. IFSS

and work of adhesion, W, between PPDO fiber and PLLA matrix showed the maximum at the
plasma treatment time, at 60 seconds. Work of adhesion was lineally proportional to the TFSS,
PFDO fiber showed ductile microfailure modes at the initial state, whereas brittle microfailure
modes appeared with elapsing hydrolysis time. Interfacial properties and mierofailure degradation
mechanisms can be important factors to control bicabsorbable composites performance because

IFS8S changes with hydrolytic degradation.
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Table 1. Chemical Structure of PPDO Fiber and PLLA Matrix

Materials Chemical name Chemical structure
TE AR
Fiber PPDOF MWW-EO—?—?—O—(F—C};«M
H H H
CH,0
Matrix PLLA" Mw—{O—(:J—lLE}nW
H

* Qamvang Co.. Korea, " Slgma-Aldrich Co,
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the initial state and (b) after 5 days.
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Figure 6. Thermograms of (a) DSC and (b) TGA
for PPDO fiber.
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Figure 7. Thermograms of (a) DSC and (b) TGA
for PLLA matrix.
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Figure 8. Mechanical properties of PPDO fiber
with plasma treatiment time.
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Figure 9. SEM photugraph of P[’DO fiber in
plasma treatment time at 60 seconds.
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Table 2. Critical Surface Tension and Surface Free Energies for PPDO Fiber with Plasma Treatment Time
Plasma Critical surface | Dispersive surface | Polar surface free| Total surface frec
treatment time tension (7,.) free energy (79 energy (75 energy f"fs}
(sec) {dyr/em) (mJ/m") {mJ/m’) (mJ/m")
0 32.5 25.0 13.3 38.4
5 49.7 23.7 33.9 57.6
10 50.1 239 3b.5 59.4
30 50.4 23.3 38.7 62.0
60 51.8 19.9 45.4 65.3
180 51.4 19.5 46,3 65,8
300 51.5 19.7 46.4 66.1
G0 50.5 19.2 47.3 G6.5
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Figure 14. Microfailure modes of PPDO fiber
with hydrolysis time at (a) the initial
state, (b) after 3 days, and (c) after 5
days.
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