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Premicelle Formation of Double-chain Surfactants and Bile Salts in the Neighborhood of the
CMC Region: Application of a Differential Conductivity Technique to the Determination of
Micellization Parameters

Masahiro Manabe*1, Hideo Kawamura*l, Keiichi Kameyama#*2

*1 R TR SR PSR, *2 IR T am TP

Journal of Oleo Science, Vol.60, No. 10, p.515-525, (2011, 10)

It has been demonstrated that differential conductivity, d«k dC is useful for experimentally
extracting the contribution of micellar aggregates from the conductivity data of an ionic surfactant
solution in which aggregates and monomers coexist. This extraction allows us to treat the
micellization process using a simple two—state model (S>M) instead of the general mass action
model of micellization (1S+gG>M). As a result, the three parameters of micellization, i.e.
aggregation number (1), micellization constant, and ionization degree (« ) of micelles, for
homologous double—chain surfactants and bile salt derivatives can be determined. It was found that
when the side—chain was long enough, the double—chain surfactants examined formed highly ionized
(@ =0.6-0.9) and small (ca. n = 20) aggregates, regarded as premicelles.
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Carbon oxidation activity of complex oxides (Part 1)

- RE,Cu0, (RE=La—Gd) and RE,Cu,0; (RE=Dy-Yb, Y) -

Susumu Nakayama*1, Shota Kondo*l, Takahiro Naka#*2, Masatomi Sakamoto*3

*] Department of Applied Chemistry and Biotechnology Niihama National College of Technology,
*2 Honda R&D Co., Ltd., *3 Yamagata University
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Journal of the Ceramic Society of Japan, Vol.36, p.2323-2327, 2011.

Effect of rare earths (RE) in the rare earth copper oxides, RE,Cu0, (RE=La, Pr, Nd, Sm, Gd) and
RE,Cu,0; (RE=Dy, Ho, Er, Yb, Y), on the carbon oxidation was investigated by the DSC (differential
scanning calorimetry) measurement. Orthorhombic La,Cu0, and tetragonal RE,Cu0, (RE=Pr-Sm) prepared
at 800°C showed higher carbon oxidation activity compared with CuO processed at the same temperature,
whereas activity of the orthorhombic RE,Cu,0; (RE=Dy-Yb, Y) prepared at 1000 °C was lower than that

of Cu0 processed at the same temperature.
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A nanosecond gate-mode—driven silicon avalanche photodiode and its application

to measuring fluorescence |ifetimes of Ce—doped YAG ceramics

Tsuyoshi Miyata*l, Tetsuo Iwata*2, Susumu Nakayama*3, Tsutomu Araki%4

*] Kochi National College of Technology, *2 The University of Tokushima, *3 Department of Applied
Chemistry and Biotechnology Niihama National College of Technology, *4 Osaka University
Measurement Science and Technology, Vol. 23, 035501, 2012.

We propose a silicon avalanche photodiode (Si-APD)-based boxcar—integrator, in which the Si—-APD
is driven in the gate mode. In the gate mode, by setting the direct current reverse—bias voltage
Vr applied to the APD to below its breakdown voltage Vb, we superimpose a gate pulse of amplitude
Vg on Vr so that the total voltage is nearly equal to Vb, but does not exceed it, i.e. Vr+ Vg <
Vb. In this case, the instantaneous current multiplication factor M7 of the APD is noticeably
enhanced, especially when the duration of the gate pulse tw is reduced to the nanosecond scale.
Because the gated Si—APD plays the role of a sampling unit as well as that of a photodetector for
the repeatable signal light incident on the APD, in principle, the proposed scheme has an advantage
in terms of the measured signal-to—noise ratio (SNR). To demonstrate the usefulness of the scheme,
we have measured the fluorescence lifetimes of cerium—doped yttrium—aluminum—garnet (Ce:YAG)

ceramics where the concentration of Ce is varied in steps.
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Impregnation of poly(L-lactide-ran—cyclic carbonate) copolymers with useful compounds using
supercritical carbon dioxide

Chikara Tsutsumi*1, Naohisa Fukukawa#*1, Jun Sakafuji*l, Kazuyuki Oro*2, Kazuaki Hata*2, Yuushou
Nakayama#*3, Takeshi Shiono*3

*] Department of Applied Chemistry and Biotechnology, Niihama National College of Technology, *2 Research
Institute for Solvothermal Technology, #*3 Department of Applied Chemistry, Graduate School of

Engineering, Hiroshima University

_35_



Journal of Applied Polymer Science, Vol. 121, Issue 3, p.1431-1441, (2011)

In this article, we cover the development of L-lactide (L-LA) random copolymers into which useful
compounds, such as repellents and antibacterial agents, were impregnated by high concentration.
Outstanding controlled release materials were developed with statistical random copolymers of L-LA
with cyclic carbonate (CC) [2,2-dimethyltrimethylene carbonate (2,2-DTMC) or tetramethylene
carbonate (TEMC)] with tin 2-ethyl-hexanoate as a catalyst at 150°C (2, 2-DTMC) or 120°C (TEMC) for
24 h without solvent. The preparation of improved controlled release materials was performed with
useful organic compounds with low boiling points and synthetic L-LA random copolymers containing
CCs as base materials under supercritical carbon dioxide (scC0,). Low-boiling—point compounds, such
as d-limonene and hinokitiol, were used. In impregnation experiments with scC0O, the amounts of
low—boiling—point compounds increased with increasings L-LA content. The compound content
impregnated into poly(L-lactide—ram—cyclic carbonate) [poly(L-LA-ran-CC)] was greater than that
of the experiment with poly(L-lactide—ram & —caprolactone) previously studied.
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High Activity of Rare Earth Tetrahydroborates for Ring-Opening Polymerization of w
—Pentadecalactone

Yuushou Nakayama*1, Naoki Watanabe*l, Keisuke Kusaba*l, Kenta Sasaki*1l, Zhengguo Cai*1, Takeshi
Shiono*1, Chikara Tsutsumi*2

*] Department of Applied Chemistry, Graduate School of Engineering, Hiroshima University, *2 Department
of Applied Chemistry and Biotechnology, Niihama National College of Technology

Journal of Applied Polymer Science, Vol. 121, p.2098-2103, (2011)

Ring-opening polymerization of w—pentadecalactone (PDL) by tetrahydroborate complexes of rare
earth metals, Ln(BH,),(THF),; (Ln =1La (1), Nd (2), Y (3)), was studied. These complexes showed high
activity for PDL polymerization in THF at 60°C. Among the complexes 1-3, the neodymium complex 2
was most active. The obtained poly(PDL) was demonstrated to be hydroxytelechelic by 'H-NMR and
MALDI-TOF MS spectroscopy. Biodegradation of the poly (PDL) in compost at 60°C was investigated,
where 18% weight loss of the samples was observed after 280 days
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Contraction behaviors of Vortice/l/a sp. stalk investigated using high-speed video camera I.
Nucleation and growth model

Junko Kamiguri*l, Noriko Tsuchiya#*l, Ruri Hidema#*1, Masatoshi Tachibana*l, Zenji Yatabe*l,
Masahiko Shoji*2, Chihiro Hashimoto*3, Robert Bernard Pansu%*4, Hideharu Ushiki%b
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*] United Graduate School of Agricultural Science, Tokyo University of Agriculture and Technology,
*2 Department of Applied Physics, Tokyo University of Agriculture and Technology,
*3 Department of Applied Chemistry and Biotechnology, Niihama National College of Technology,
*4 Laboratoire de Photophysique et Photochimie Supramoléculaires et Macromoléculaires, UMR 8531 CNRS,
D’ Alembert Institute, ENS Cachan,
*5 Institute of Agriculture, Tokyo University of Agriculture and Technology
Biophysics, 8, 1-9 (2012)
The contraction process of living Vorticella sp. has been investigated by image processing using
a high—speed video camera. In order to express the temporal change in the stalk length resulting
from the contraction, a damped spring model and a nucleation and growth model are applied. A double
exponential is deduced from a conventional damped spring model, while a stretched exponential is
newly proposed from a nucleation and growth model. The stretched exponential function is more
suitable for the curve fitting and suggests a more particular contraction mechanism in which the
contraction of the stalk begins near the cell body and spreads downwards along the stalk. The index
value of the stretched exponential is evaluated in the range from 1 to 2 in accordance with the

model in which the contraction undergoes through nucleation and growth in a one dimensional space.
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Contraction behaviors of Vorticel/a sp. stalk investigated using high-speed video camera |1.

Viscosity effect of several types of polymer additives

Junko Kamiguri*l, Noriko Tsuchiya#*l, Ruri Hidema#*1, Zenji Yatabe*l, Masahiko Shoji*2,

Chihiro Hashimoto*3, Robert Bernard Pansu*4, Hideharu Ushiki%b

*] United Graduate School of Agricultural Science, Tokyo University of Agriculture and Technology

*2 Department of Applied Physics, Tokyo University of Agriculture and Technology,

*3 Department of Applied Chemistry and Biotechnology, Niihama National College of Technology,

*4 Laboratoire de Photophysique et Photochimie Supramoléculaires et Macromoléculaires, UMR 8531 CNRS,
D’ Alembert Institute, ENS Cachan,

*5 Institute of Agriculture, Tokyo University of Agriculture and Technology

Biophysics, 8, 11-19 (2012)

The contraction process of living Vorticella sp. in polymer solutions with various viscosities
has been investigated by image processing using a high—speed video camera. The viscosity of the
external fluid ranges from 1 to bmPa-s for different polymer additives such as hydroxypropyl
cellulose, polyethylene oxide, and Ficoll. The temporal change in the contraction length of
Vorticella sp. in various macromolecular solutions is fitted well by a stretched exponential
function based on the nucleation and growth model. The maximum speed of the contractile process
monotonically decreases with an increase in the external viscosity, in accordance with power law
behavior. The index values approximate to 0.5 and this suggests that the viscous energy dissipated
by the contraction of Vorticella sp. is constant in a macromolecular environment
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A nanosecond-gate—-mode—driven silicon-avalanche-photodiode and its application to measuring
fluorescence |ifetimes of Ce—doped YAG ceramics
Tsuyoshi Miyata*l, Tetsuo Iwata*2, Susumu Nakayama*3, Tsutomu Araki%4
*] Kochi National College of Technology, *2 The University of Tokushima, *3 Department of Applied
Chemistry and Biotechnology Niihama National College of Technology, *4 Osaka University
12th Conference on Methods and Applications of Fluorescence Spectroscopy 2011 4

We think that use of a silicon avalanche photodiode (Si-APD) is suitable for such a requirement
Because the APD is less affected by an external magnetic field than the PMI, it can be used in a
magnetic-resonance—tomography (MRT) environment for a purpose of bio—optical diagnostics. We
reported a pseudo—lock—in light detection system, in which we operated the Si-APD at a gate mode.
With applying a direct—current (dc) reverse—bias voltage V. to the APD, the value of which was
somewhat below the breakdown voltage V,, we superimposed a gate—pulse train of an amplitude V, with
a duty ratio 50 % on the V, so that the peak voltage was nearly equal to V, but so as not to exceed
it. Then the current multiplication factor M; of the APD was enhanced instantaneously by several
tens of times with respect to that of the conventional dc reverse-biased APD. By using the gated
APD, we were able to detect weak signal light varied in the large background light, otherwise not
able to because of unstable behaviour of the APD. The gate mode drive was carried out easily by
using a normal transistor—transistor—logic (TTL) circuit. Recently, we have found that the
multiplication factor #; can be enhanced further by decreasing the duty ratio less than 50 % or
by narrowing the duration 7, of the gate pulse to a nanosecond scale. Because the gated Si—APD
plays a role of a sampling unit as well as a photo detector for the repeatable signal light incident
on the APD, the proposed scheme has an advantage in signal-to—noise ratio in measurements in
principle. With these as background, the aim of the present paper is to propose a simple scheme
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of a boxcar integrator that incorporates the gated Si—APD that works in a nanosecond region. In
order to demonstrate the basic performance of the scheme, we have measured fluorescence lifetimes
of cerium—doped yttrium—aluminium—garnet (Ce:YAG) ceramics, in which concentration of Ce is varied.
The Ce:YAG ceramics have been used as materials for an ultraviolet—to—visible wavelength converter
ina scintillator and recently as one of the fluorophers ina white LED. They also have been utilized
in a thermo—luminescence sensor by making use of temperature dependency of fluorescence lifetimes.
Thus a simple scheme for obtaining fluorescence lifetime values is required.
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Study of NiPAAm Gelation Process by Two-Dimensional Correlation Spectroscopy
Yeonju Park*1l, Chihiro Hashimoto*2, Takeji Hashimoto*3, Yoshitsugu Hirokawa*4,
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The cross—1inked poly (N-isopropylacrylamide) (PNiPAAm) is thermosensitive hydrogel that exhibits
coil-globule transition above its lower critical solution temperature (LCST). PNiPAAm has been
applied to controlled drug release system, enzyme immobilization, protein solution dewatering, and
so on. The mechanism of chemical cross—linking of PNiPAAm hydrogel has been extensively investigated
by using, NMR, light scattering, neutron scattering, and IR spectroscopy. However detail of
mechanism of NiPAAm gelation process is not clearly understood. In this presentation, to understand
the mechanism of NiPAAm gelation process, 2D correlation spectroscopy was applied to the
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time—dependent FTIR spectra of NiPAAm obtained during the gelation process. Details of the mechanism
of NiPAAm gelation process will be discussed.
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