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Crystallization from Dilute Solution of
Poly(p-Phenylene Benzobisthiazole)(PBZT)
in the Presence of Carbon Nanotubes
Tetsuya Uchida, Atsushi Mishima, Takayuki Ikeda,
Masashi Furukawa, and Koji Asanuma
Graduate School of Natural Science and Technology,
Okayama University, tuchida@cc.okayama-u.ac.jp, 3-
1-1 Tsushima-naka, Kitaku, Okayama 700-8530, Japan
(PBZT) was

crystallized from dilute solution in the presence of single-wall

Poly (p-phenylene  benzobisthiazole )
carbon nanotube (SWNT) or multi-wall carbon nanotube
(MWNT). In this crystallization condition, SWNT existed as
pristine bundles. SWNT bundles and MWNT acted as nucleating
agents of PBZT crystallization. The nucleating effect of the
SWNT bundle was larger than that of MWNT. Transmission
electron microscope observation revealed that the morphology of
the PBZT crystal on the carbon nanotube (CNT) could be
controlled by crystallization condition such as molecular length
of PBZT, H»SOs concentration, variety of CNT. Thermal
stability of PBZT crystallized on the SWNT bundles was
discussed by the observation of crystal dissolution temperature.
J. Fiber Sci. Technol., 73(1), 1-7 (2017) doi 10.2115/
fiberst.2017-0001 © 2017 The Society of Fiber Science and
Technology, Japan

Enzymatic Hydrophilization of Polyester
Fabrics Using a Recombinant Cutinase Cut
190 and Their Surface Characterization
Fusako Kawai™', Tokuzo Kawase™’, Takeshi Shiono™,
Hiroshi Urakawa™"**, Sachiko Sukigara’, Chendi Tu™,
and Masaki Yamamoto™'

*1 Center for Fiber and Textile Science, Kyoto Institute of
Technology, Hashigami-cho 1, Matsugasaki, Sakyo-ku,
Kyoto 606-8585, Japan

*2 Graduate School of Science and Technology, Kyoto
Institute of Technology, Hashigami-cho 1, Matsugasaki,
Sakyo-ku, Kyoto 606-8585, Japan

Polyester fabrics (poly(ethylene terephthalate) (PET) and

Ecoface®) were treated with a recombinant cutinase, Cut 190*,

from a thermophilic actinomycete (Saccharomonospora viridis

AHK 190) for a bio-hydrophilization of polyester fabric surface.

After incubation of amorphous PET film with Cut 190* at 50 °C,

contact angles of water and formamide on the enzyme treated

film decreased and polar component of surface free energy, 1,

increased to show the enzyme-hydrophilization of PET surface,

indicating the increase of hydrophilic groups (COOH and OH)

on the film surface. Similarly, polyester fabrics were treated by

Cut 190* at 65 °C, and their surfaces were characterized using

scanning electron microscopy (SEM), Attenuated total
reflection-Fourier transform infrared spectroscopy (ATR-FTIR),
X-ray photoelectron spectroscopy (XPS) analyses. Enzyme-
treated polyester fabrics did not display significant changes by
SEM and ATR-FTIR analyses. However, XPS analysis showed
that the enzyme-treatment induced significant changes in the
region of 3-5 nm depth from the surface. Only enzyme-treated
polyester fabrics showed capillary rise of water, which was
explained in terms of the increase in surface hydrophilicity.
Increased color density of the enzyme-treated fabrics with
methylene blue also suggested the increment of COOH groups
on the fabric surface. On the other hand, the enzyme treatment
did not affect tensile properties, supporting that the enzymatic
hydrolysis is limited to the surface of fabrics. J. Fiber Sci.
Technol., 73(1), 8-18 (2017) doi 10.2115/fiberst.2017-0002 ©

2017 The Society of Fiber Science and Technology, Japan

Fiber Structure Development of Nylon 6
After Necking
Kyoung-Hou Kim™', Yutaka Ohkoshi™"*’,
Akira Wakasugi™', Aya Komoriya™', Toshifumi Ikaga™,
Isao Wataoka™, Hiroshi Urakawa™,
Masato Masuda™, and Yuhei Maeda™
*! Faculty of Textile Science and Technology, Shinshu
University, 3-15-1 Tokida, Ueda-City, Nagano, Japan
*2 Division of Frontier Fibers, Institute for Fiber
Engineering, Shinshu University, 3-15-1 Tokida, Ueda-
City, Nagano, Japan
*3 Graduate School of Science and Technology, Kyoto
Institute of Technology, Matsugasaki, Sakyo-Ku, Kyoto,
Japan
** Fibers and Textiles Research Laboratories, Toray
Industries, Inc., 4845 Mishima-City, Shizuoka, Japan
Fiber structure development of the continuous neck-
drawing process of Nylon 6 (poly €-caprolactam) fibers was
investigated by in situ wide-angle X-ray diffraction and small-
angle X-ray scattering measurements using the ultrahigh
luminance synchrotron radiation of SPring-8. Feed speeds of 4
and 25 m/min were used with time resolutions of 1.7 and 0.43
ms, respectively. The estimated temperature of the running fiber
jumped from 90 to 140—150 °C with necking, and reached a
maximum temperature of about 185 °C. The pseudohexagonal
phase was oriented along the fiber axis by necking, and
transformed to the o'-crystal from 20 to 110 ms after necking.
The a’-crystal transformed to the a-crystal below 130 °C. The
low-oriented long-period structure of the as-spun fiber
disappeared by necking, and a higher oriented long-period
structure was reconstructed within 10 ms after necking. The 7.8

nm long-period of the as-spun fiber increased to 9.5 nm with the



reconstruction. J. Fiber Sci. Technol., 73(1), 19-26 (2017) doi
10.2115/fiberst.2017-0003 © 2017 The Society of Fiber
Science and Technology, Japan

Immobilization of Glucose Oxidase on a
PVA/PAA Nanofiber Matrix Reduces the
Effect of the Hematocrit Levels on a
Glucose Biosensor
KYU-OH KIM ™' and BYOUNG-SUHK KIM **

*! Department of Fiber System Engineering, Dankook
University, 152, Jookjeon-ro, Suji-gu,
Gyeonggi-do, 448-701, Republic of Korea.

*2 Department of Organic Materials & Fiber Engineering,

Yongin-si,

Department of BIN Convergence Technology, Chonbuk

National University, 567 Baekje-daero, Deokjin-gu,
Jeonju-si, Jeollabuk-do 561-756, Republic of Korea

A sensitive and selective amperometric glucose biosensor

based on a PVA/PAA nanofiber layer deposited on a copper/Ni

electrode was investigated. Typically, many currently available

point-of-care glucose sensors demonstrate a decreasing response

to the analyte in the presence of increasing hematocrit levels

(blood-to-plasma difference). A sensor electrode for glucose is
described that displays a reduced sensitivity to changes in
hematocrit levels. The base layer of the sensor consists of PVA/
PAA-GOD-coated nanofibers impregnated with a mixture of
glucose oxidase and a ruthenium redox mediator. It has an
average diameter of approximately 510 = 50 nm (100-150 + 20
nm for the glucose oxidase aggregates), an average pore
diameter of 2.7 + 0.5 wm and a thickness of less than 20 um. The
copper/Ni electrode has a low electrical resistance, less than
0.01 Q, and it may be possible to mass produce the biosensor
electrode with a uniform electrical resistance. The current of the
PVA/PAA-GOD-coated nanofiber glucose biosensor shows no
hematocrit effect on glucose measurements at hematocrit levels
from 35% to 60% for glucose concentrations from 37.1 mg/dL
(2.06 mmol/L) to 544.7 mg/dL (30.24 mmol/L). The glucose
sensor with a PVA/PAA-GOD-coated nanofiber deposited on a
Copper/Ni electrode on PET film exhibits a relatively short
response time (approximately 3 s) and a sensitivity of 0.85
LAmMM™ with a linear range from 0 to 33 mM glucose. The
sensor has excellent reproducibility with a correlation coefficient
of 0.9989 and a total nonlinearity error of 2.65%. J. Fiber Sci.
Technol., 73(1), 27-33 (2017) doi 10.2115/fiberst.2017-0004 ©
2017 The Society of Fiber Science and Technology, Japan
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