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A fractional exhaled nitric oxide sensor based on optical absorption of cobalt
tetrapheny Iporphyrin derivatives

Hideshi MIKI*, Fumiya MATSUBARA*, Shunichi NAKASHIMA*, Shinya OCHI*, Katsuhiko NAKAGAWAssk,
Yoshihiko SADAOKAsskk

*R&D Center, Panasonic Healthcare, *%Niihama National College of Technology, #**k*Ehime University
Sensors and Actuators B: Chemical, Vol. 231, p. 458-468 (2016, Febrary)

For the control of asthma symptoms at home via fractional exhaled nitric oxide (FeNO) monitoring,
precise, small, and inexpensive measurement systems are necessary. We studied the feasibility of
a photochemical NO sensor based on Co tetraphenylporphyrin (Co—TPP) derivatives, the absorption
spectra of which are changed when NO is coordinated onto central Cometal. The sensors were fabricated
by embedding Co—TPP derivatives into porous nonwoven fabrics. The absorption of the sensors was
enhanced by the multiple absorption in the porous fabrics, which led to high sensitivity and low
noise. The use of porous fabrics was also effective for reducing the response time to within 1 s.
Fast recovery was obtained by optimizing the intensity of illuminated light from the LED to the
sensor. A prototype FeNO analyzer was developed using the present Co-TPP-based optochemical sensors.
The analyzer was shown to have an accuracy of =1 ppb using the test gas based on the compensation
of the individual difference of sensors and the drift in sensor response. A comparison of the NO
concentration in breath measured with the prototype analyzer and that measured with the

chemiluminescence equipment showed substantial agreement between the two.
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Fluorescence property of Zr02:Ti phosphor and its enhancement in fluorescent intensity by
adding phosphorus

S. Nakayama™! and M. Sakamoto*?

*1 Department of Applied Chemistry and Biotechnology National Institute of Technology Niihama College,
*2 Yamagata University

Journal of Materials Research and Technology, Vol.b, p. 296-302, 2016.

It was investigated how the PL of the blue phosphor, Zr0,:Ti, was affected by the change in addition
amounts of Ti. The 1000 ppm Ti doped ZrQ,, (ZrO,+1000 ppm Ti), showed the strongest PL which was
5.4 times higher than that of the pure Zr0O,. This strong PL was further improved by the addition
of P, Sn, Se, B and Si to the (Zr0,+1000 ppm Ti) phosphor. The improvement was achieved by the
(Zr0, + 1000 ppm Ti + 4000 ppm P) phosphor, and its absorptivity, internal quantum efficiency and
external quantum efficiency were 53, 59 and 31 % at room temperature, respectively, when excited
at 280 nm.
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Reversed Micel lar Extraction of Methylene Blue by using Di (2-ethylhexyl) Phosphoric Acid

T.Kinugasa®, T.Hashimoto™, Y.Nishii*!

*] Department of Applied Chemistry and Biotechnology, National Institute of Technology, Niihama College,
*2 Department of Chemical Science and Engineering, National Institute of Technology, Tokyo College
Solvent Extraction Reseach and Development, Japan, Vol.22, No.2, pp.169-176 (2015)

The development of efficient methods for the removal of organic dyes, which are considered to
be toxic to the aquatic biota and destroy the ecosystem, has been required. In this study, the
extraction of methylene blue (MB) from aqueous solution into DEHPA/isooctane solution was
investigated. MB was hardly extracted from the aqueous to organic phase at pH below 5, and the
extraction ratio of MB drastically increased with increasing in the pH range of 5-6 by electrostatic
attraction between dissociated DEHPA and MB. MB was not extracted to the organic phase at pH above
6, since DEHPA leaked from the organic to aqueous phase. The addition of 2—ethyl—1-hexanol suppressed
the leakage of DEHPA, and then MB was successfully extracted to the organic phase at pH above 6.
It was found that MB would be solubilized as MB-DEHPA complex in the organic solution in the pH
range of 5-5.5, whereas MB would be entrapped in waterpool of reversed micelle at pH above b. 5.
The back extraction ratio of MB from the organic to aqueous phase was about 100 % at pH below 5
because of destruction of the reversed micelle and disappearance of the electrostatic attraction
between DEHPA and MB.

KE 1§

Removal and Recovery of Acid Azo Dyes by Solvent Extraction using Cetyltrimethylammonium
Chloride

T.Kinugasa®, A.Ohta®, Y.Nishii*

* Department of Applied Chemistry and Biotechnology, National Institute of Technology, Niihama College
Separation Science and Technology, Vol.50, No.9, pp.1369-1376 (2015)

Synthetic organic dyes contained in industrial effluents should be removed to avoid health hazards
and destruction of the ecosystem. In this study, the extraction of acidic azo dyes to
cetyltrimethylammonium chloride (CTAC)/1-hexanol/isooctane solution was investigated. It was found
that acidic dyes were extracted to the organic solution by electrostatic interaction between sulfo
group of dyes and CTAC. The extraction ratio of dyes increased with an increase in CTAC concentration
and with a decrease in NaCl concentration, and generally was not affected by dye concentration and
pH. The extraction of acidic dyes by CTAC was explained by ion—exchange mechanism and the extraction
equilibrium constants were estimated from the experimental data. AR13 and AR27 extracted to CTAC
organic solution were recovered into stripping solution of high NaCl concentration, and A052 was
recovered into that of low pH. There was no deterioration of the forward and backward extraction
behavior by the reused CTAC organic solution.
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Glucose-Powered Pulsatile Release
Yasuhiro Nishii*l, Swapnil Gandhi*2, Eric Nuxoll*2
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*] Department of Applied Chemistry and Biotechnology, National Institute of Technology, Niihama College,
*2 Department of Chemical and Biochemical Engineering, University of Iowa
Chemical Engineering Research and Design, 106 (2016), 298-307

Pulsatile release is required for many drugs from hormones to vaccines, but automating thisrelease
typically requires elaborate pumping systems with electronic controls and transcu—taneous catheters.
This paper describes a materials—based approach to this functionality,using a combination of
composite polymer membranes to provide discrete pulses of drugat preprogrammed intervals using only
a static concentration of glucose inwater. Drug isencapsulated in acid-sensitive polymer membranes.
Enzymes which convert glucose to acidare immobilized in other polymer membranes, along with
sacrificial acid scavengers. Thesemembranes are stacked alternately into a polymer laminate and
sealed around the bottomand edges. Glucose diffuses steadily into the top membrane and is converted
to acid. Thisacid is consumed by the scavenger until the scavenger is exhausted, at which point
it triggersthe acid-sensitive drug membrane below. That membrane swells and delaminates from
thestack, releasing its payload, and the process repeats, potentially with different drugs in
eachlayer and different preprogrammed delay times between each dose. This paper provides thefirst
experimental demonstration of such a system, characterizes its components, modelsthe system
computationally, and provides basic design rubrics for further development.
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Barrier-Mediated Pulsatile Release
Swapnil Gandhi*1, Matthew D. Gosse*l, Yasuhiro Nishii*2, Eric Nuxoll#*l
*1 Department of Chemical and Biochemical Engineering, University of Iowa, *2 Department of Applied
Chemistry and Biotechnology, National Institute of Technology, Niihama College
Journal of Membrane Science. 495(2015) 351-360

A membrane-based approach to pulsatile delivery, termed here as Barrier-Mediated Pulsatile
Release (BMPR), sequesters each chemical dose into its own stimuli—sensitive reservoir film, each
covered by a stimulant barrier membrane to delay triggering for a prescribed period time. These
barrier/depot pairs are then stacked sequentially, with the delay time for the next barrier
commencing with the stimulation of the previous depot, assuring a controlled period between each
pulse. This paper introduces the first generalized BMPR system, using hydrogel depots that can be
adapted to a variety of stimulants, coupled with barriers that rely on sacrificial stimulant
scavengers to provide controlled delay times spanning orders of magnitude. Poly(methyl
methacrylate—co-dimethylamino ethyl methacrylate) hydrogels are used to demonstrate pulsatile
release of multiple solutes triggered by buffered citric acid. Zinc oxide nanoparticles loaded in
poly(vinyl alcohol) hydrogel barriers delay acid permeation to each depot. Depot thickness, pH,
and buffer strength are each shown to affect the stimulant permeation, swelling, and solute diffusion
rates from the depots, with different processes becoming rate—1imiting under different conditions.
The delay time for each barrier varies linearly with ZnO scavenger loading, scavenger center—of-mass,
and the square of the barrier thickness, providing multiple pathways for tuning delay time over
a wide range. BMPR devices releasing up to 10 pulses are demonstrated, with no inherent limit on
the number of pulses possible
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Removal and Recovery of Acid Azo Dyes by Solvent Extraction using Cetyltrimethy!|ammonium
Chloride
T.Kinugasa®, A.Ohta®, Y.Nishii*
* Department of Applied Chemistry and Biotechnology, National Institute of Technology, Niihama College
Separation Science and Technology, Volume 50, Issue 9, 1369-1376 (2015)
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English picture-book reading to children coupled with English extensive reading
M. Hirano *1, Y. Nishii *2, A. Tsukamoto *3
*] Electrical Engineering and Information Science, NIT, Niihama College. *2 Applied Chemistry and
Biotechnology, NIT, Niihama College, *3 Human Science, NIT, Niihama College

Transactions of ISATE 2015, The 9th International Symposium on Advances in Technology Education,
Nagaoka, JAPAN, ISBN978-4-9908463-0-5. pp 546-547. (16-18 September 2015)
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Understanding the Phase Transition of Linear Poly (N-isopropylacrylamide) Gel under the Heating
and Cool ing Processes
Yeonju Park *!, Chihiro Hashimoto *, Yukihiro Ozaki *), Young Mee Junguho *!
*I Department of Chemistry, and Institute for Molecular Science and Fusion Technology, Kangwon National
University, Chunchon 24341, South Korea, ** Department of Applied Chemistry and Biotechnology, Niihama
National College of Technology, ** School of Science and Technology, Kwansei Gakuin University
Journal of Molecular Structure, in press

Temperature—dependent ATR-FTIR spectra of linear poly (N-isopropylacrylamide) (PNiPAAm) gel
during the heating and cooling processes were analyzed by using principal component analysis (PCA)
and two—dimensional (2D) correlation spectroscopy. Temperature—dependent variation of bands due
to C-H stretching mode and those arising from the C=0 stretching coupling with N-H bending modes
were investigated to better understand coil to globule transition of linear PNiPAAm gel. Results
of PCA and 2D correlation spectroscopy demonstrated that the coil to globule transition mechanism
of PNiPAAm gel varies for increasing and decreasing temperatures. Furthermore, the change of the
side chain is showed variation of main chain in linear PNiPAAm gel during heating process, on the
other hands, bands of the vibration of C-H stretching mode are changed before the C=0 stretching
coupling with N-H bending modes during cooling process.
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EIiA is required for inducing the stearyl alcohol-mediated expression of secretory proteins
and production of polyester in Ralstonia sp. NT8O0.
Akanuma G!, Yoshizawa R’ Nagakura M?, Shiwa Y°, Watanabe S* Yoshikawa H?, Ushio K® Ishizuka M.
"1Department of Applied Chemistry, Faculty of Science and Engineering, Chuo University, Bunkyo—ku, Tokyo,
Japan 2Department of Life Science and Research Center for Life Science, College of Science, Rikkyo
University, Toshima—ku, Tokyo, Japan. %lDepartment of Applied Chemistry, Faculty of Science and
Engineering, Chuo University, Bunkyo—ku, Tokyo, Japan. >3Genome Research Center, NODAI Research
Institute, Tokyo University of Agriculture, Setagaya—ku, Tokyo, Japan. *4Department of Bioscience,
Tokyo University of Agriculture, Setagaya—ku, Tokyo, Japan. °3Genome Research Center, NODAI Research
Institute, Tokyo University of Agriculture, Setagaya—ku, Tokyo, Japan 4Department of Bioscience, Tokyo
University of Agriculture, Setagaya—ku, Tokyo, Japan. ®5Department of Applied Chemistry and
Biotechnology, Niihama National College of Technology, Niihama, Ehime, Japan.
Microbiology. 162(2):408-19. 2016 Feb

Addition of stearyl alcohol to the culture medium of Ralstonia sp. NT80 induced expression of
a significant amount of secretory lipase. Comparative proteomic analysis of extracellular proteins
from NT80 cells grown in the presence or absence of stearyl alcohol revealed that stearyl alcohol
induced expression of several secretory proteins including lipase, haemolysin—coregulated protein
and nucleoside diphosphate kinase. Expression of these secreted proteins was upregulated at the
transcriptional level. Stearyl alcohol also induced the synthesis of polyhydroxyalkanoate.
Secretory protein EliA was required for all these responses of NT80 cells to stearyl alcohol.
Accordingly, the effects of stearyl alcohol were significantly reduced in the eliA deletion mutant
cells of NT80 (AeliA). The remaining concentration of stearyl alcohol in the culture supernatant
of the wild-type cells, but not that in the culture supernatant of the AeliA cells, clearly decreased
during the course of growth. These observed phenotypes of the AeliA mutant were rescued by gene
complementation. The results suggested that E1iA is essential for these cells to respond to stearyl
alcohol, and that it plays an important role in the recognition and assimilation of stearyl alcohol
by NT80 cells.
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