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Analysis of planar zigzag structure in biodegradable polyester fibers
during enzymatic degradation by X-ray nano-level microtomography
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The structural change during enzymatic degradation for two drawn fibers of poly[(R)-3-hydroxybutyrate],
which is one of biodegradable polyesters, was analyzed by using X-ray microtomography with synchrotron
radiation. The degradation rate and degradable behavior were dependent to the difference of inner structure of
drawn fibers. The difference of degradable behavior of drawn fibers could visualize by X-ray microtomography

measurements.
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Fig. 1. Reconstructed images of 4 times one-step-drawn
P(3HB) fibers before enzymatic degradation: (a, a’)
cross-sections perpendicular to the drawing direction, (b,
b’) cross-sections parallel to the drawing direction.
Left and right rows represent one-step-drawn fibers after
and without isothermal crystallization, respectively.
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Fig. 2. Reconstructed images of 4 times one-step-drawn
P(3HB) fibers at the isothermal crystallization 48h,
follows after enzymatic degradation: (a) cross-sections
perpendicular to the drawing direction, (b)
cross-sections parallel to the drawing direction, and (c)
stereoscopic models.
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Fig. 3. Reconstructed images of 4 times one-step-drawn
P(3HB) fibers, follows after enzymatic degradation: (a)
cross-sections perpendicular to the drawing direction,
(b) cross-sections parallel to the drawing direction, and
(c) stereoscopic models.

SHOBBE . FmY sV SN LE Y
WZAFET D HEE A2 A L= PGHB)MHME A W
T, BERDREZAT, DRSO R 72 5 ik
PERT S, TNOOBEMITE X TS
T77 4 —MEDRERNS | BERLEA =X
L DFFEMT AT VT,

B E IR

1) T. Tanaka, et al., Polym. Degrad. Stab. 92
(2007) 1016.

2) T. Iwata, et al., Macromol. Rapid. Commun.
25 (2004) 1100.

3) T. Tanaka, et al., Macromolecules 39 (2006)
2940.





