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Figure 1. DSC melting thermograms recorded for (a) gradually
cooled film and (b) the melt-quenched film. The heating rate was
10 °C/min.
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Figure 2. Stress/strain curves recorded during drawing (a)
gradually cooled film and (b) the melt-quenched film. Drawing
temperature was 70°C.
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Figure 3. Stress/strain curves recorded during drawing the
melt-quenched film at (a) 60 °C, (b) 70 °C, (c) 80 °C, (d) 90 °C and
(e) 100 °C..
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Figure 4. Photographs of the film biaxially drawn at (b) 60 °C, (c)
70 °C, (d) 80 °C, (e) 90 °C and (f) 100°C up to each maximum
achievable draw ratio. The original melt-quenched film with Smm
square ink-marks (a) are also included.
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Figure 5. Breaking strength as a function of drawing temperature
for biaxially-drawn films. The melt-quenched film was drawn to
each maximum draw ratio indicated in the figure. Tensile tests were
performed at room temperature. Error bar indicate the distribution
of the obtained values.
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Figure 6. DSC melting thermograms recorded for (a) original
melt-quenched film and (b) DR=3.5x3.5 film biaxially-drawn at 70
°C. The heating rate was 10 °C/min.
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Figure 7. DSC melting thermograms recorded for (a) original
melt-quenched film and (b) DR=3.5x3.5 film biaxially-drawn at 70
°C. The heating rate was 10 °C/min.
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Figure 8. The maximum total draw ratio for two-step biaxial
drawing as a function of first-step draw ratio. Both of first and
second step biaxial drawing were performed at 70°C.
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Figure 9. The maximum total draw ratio for two-step biaxial
drawing as a function of first-step draw ratio. Both of first and
second step biaxial drawing were performed at 70°C.
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Figure 10. Breaking strength as a function of DR for
biaxially-drawn films. Tensile tests were performed at room
temperature.
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Figure 11. SEM images for the cleft cross-section of the films
prepared in this study. (a) original melt-quenched film, (b)
DR=3.5x3.5 (one-step drawn); (c) DR=6x6 (two-step drawn). Scale
bar, 100m. The red arrows indicate the film thickness.
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Figure 12. Thickness as a function of total DR for one-step and
two-step biaxially-drawn films. The value for the original
melt-quenched film are also included.

Figure 13. Photograph of two-step biaxially-drawn film patch on
the skin of human arm.
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