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Discussion on Athermal and Isothermal Martensitic Transformation of Zirconia Based Ceramics

Motozo Hayakawa
Department of Mechanical and Aerospace Engineering, Graduate School of Engineering, Tottori
University, Tottori, 680-8552 Japan
E-mail: hayakawa@mech.tottori-u.ac.jp

Abstract: Classification of martensitic transformation into athermal and isothermal transformation sometimes leads confusion,
especially to the scientists who are not familiar with the terminology used in the martensite field. Alternative naming is suggested

first. Next, athermal and isothermal kinetics observed in zirconia doped with a small amount of yttria is briefly reviewed.

Finally, a

kinetic model which qualitatively explains both athermal and isothermal transformations are described as one of possible

explanations of such peculiar behavior.

Key Words: Athermal martensite, Isothermal martensite, Thermally activated martensite, Kinetics of martensitic transformation
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MICROENCAPSULATION OF FLAVORS AND OIL BY CYCLODEXTRIN

Takeshi FURUTA
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Abstract: Cyclodextrins are used to improve stability of flavor and/or oil via encapsulation of certain specific
ingredients that exist by nature in food materials. The method is called often as “molecular encapsulation”, because the
ingredients are encapsulated in the molecular cavity of cyclodextrins. Cyclodextrins form inclusion complexes with a
variety of molecules including flavors, fats and colors. Most natural and artificial flavors are volatile oils or liquids and
complexation with cyclodextrins provides a promising alternative to the conventional encapsulation technologies used

for flavor protection.

Key Words: Cyclodextrin, Molecular inclusion, Flavor, Inclusion complex

1. INTRODUCTION

Cyclodextrins (CDs) are doughnut shaped cyclic
oligosaccharides with an interior cavity and they form
specific inclusion complexes with many organic
compounds. CDs are made from starch using the CD
transglycosylase enzyme to hydrolyze and cyclize the
starch to form closed circular molecules or CDs.
Typically, these CD molecules contain six, seven or
eight glucose molecules and are called a-, - or y-CD.
The CD molecule is composed of glucose units which
are linked by a-1, 4 bonding found in starch. The
hydrogen and glucosidic oxygen atoms face toward
the inside of the CD and form an electron-dense or
apolar lining for the cavity of the CD, which can
interact with hydrophobic compounds that match the
CD cavity to form an association or complex. On the
other hand, the polar hydroxyl groups of the glucose
monomers face toward the outside of the CD
molecule and responsible for the aqueous-solubility
properties of the CDs and their complex.

After a century of continuous research and
development, CDs have gained certain recognition of
its importance in various fields including foods,
pharmaceuticals, agricultural, analytical, cosmetics,
personal care, etc. Their applications are mainly
intended for the entrapment of smaller molecules,
stabilization of reactive intermediates, catalysis
through encapsulation and as potential molecular
transport and drug delivery device [1]. In food related
applications,  flavor ~ compounds are  being
encapsulated into CDs for better retention and

protection from various possible means of
deterioration, as well as for controlled delivery. In
pharmaceutical field, publications were made based
on study on solubility enhancement of poor water
soluble drugs.

CDs are also being utilized as -carriers for
controlled release of particular compounds entrapped
within ~ the  cavities [2-5]. Particularly in
pharmaceutical industry, controlled release systems
are desirable to give optimized efficacy, safety and
convenience because they can be designed to deliver
a drug at a specified rate, for a specific period of time
and even at a desired location [6]. Performance of
CDs as carrier in controlled release systems can be
evaluated by the release characteristics of inclusion
complexes at various parameters of interest.
Application of a specific inclusion complex is to a
great extent dependent on its release characteristic.

2. FUNDAMENTALS OF INCLUSION
2.1. Minimum Water Content Needed for Inclusion

Recently, considerable attention has been focused on
the water content required to encapsulate a guest with
CDs, in order to study the possibility of the formation
of inclusion complexes with low moisture content.
The presence of water is essential for the formation of
inclusion complexes between CDs and hydrophobic
substances. However, no one has yet determined the
number of water molecules needed for the inclusion
of guest molecules in CDs. We determined the
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Fig. 1 The formation of inclusion complex between
d-limonene and CDs with various water contents.

minimum number of water molecules required to
encapsulate d-limonene (the guest molecule) in a-, -,
and y-CD by means of a micro-aqueous method,
which is used to study enzymatic reactions in organic
solvents [7]. First, a CD powder was mixed with
d-limonene to make a suspension. A given amount of
water was added to the resulting cloudy suspension of
CD to obtain an inclusion complex. With this method
it is possible to prevent the formation of large
agglomerates of CD paste in which the water can not
be distributed uniformly. Inclusion complexes
between d-limonene and CDs were prepared with
various proportions of water by the micro-aqueous
method. The amount of an inclusion complex was
significantly influenced by the water content in the
liquid mixture, as shown in Fig. 1. Inclusion
complexes were barely formed at zero water content
with all the CDs. The amount of inclusion complex
increased gradually in the low moisture content
region. However, over specific initial moisture
content for each CD, which is roughly 2, 4, and 10 for
a-, B-, and y-CD, respectively, the inclusion ratio
increased exponentially and reached a maximal
plateau. The maximum inclusion ratios of a-, B-, and
v-CD were 0.4, 0.7, and 1.68, respectively. These
inclusion ratios suggested that the inclusion
stoichiometries between CDs and d-limonene were
roughly 2:1, 1:1, and 2:3 for a-, B-, and y-CD,
respectively.

2.2. Inclusion Complex in Organic Solvent

The most popular method for preparation of a
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Fig. 2 The formation of inclusion complex of
d-limonene and ethanol with various ethanol
contents.

complex between CD and a drug is to form the
inclusion complex in an aqueous solution of CD.
However, since various pharmaceutical drugs have
low solubility in water, it is very important to develop
a new method for the effective formation of the
inclusion complexes. Very poorly soluble guests
cannot be complexed in any acceptable concentration
without using a solvent. It has been shown that the
addition of a selected third component such as
alcohols or surfactants can affect the formation of CD
complexes. However, there were no studies on the
preparation of the inclusion complexes with pure
organic solvents. This section presents the preparation
of inclusion complexes between CDs and the guest in
an organic solvent, ethanol. Figure 2 shows the
inclusion ratios of d-limonene or ethanol in B-CD
against the amount of ethanol added to the slurry [8].
With an increase in the amount of ethanol added to
B-CD, the inclusion ratio of d-limonene increased up
to a maximum value at the molar ratio of ethanol to
B-CD of about 20, beyond which the inclusion ratio
decreased. On the other hand, the inclusion ratio of
ethanol to B-CD decreased to a minimum at about
molar ratio of 30, and then increased with the
increase in the ethanol content in the slurry. At higher
ethanol content, d-limonene might be prevented by
ethanol from the formation of inclusion complex with
-CD.
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2.3. Competitive Inclusion of Flavors in Cyclodextrin

In the previous section, we have demonstrated that
there were some competitions of inclusion between
two flavor guest compounds. For the inclusion of
binary and ternary systems, Furuta et al. [9]
demonstrated that the addition of linear alcohol
enhanced the inclusion of d-limonene, particularly
alcohols of high polarity and short alkyl chain length.
In this section, the competitive inclusion of a target
flavor molecule into CDs for binary systems is
described. The preparation of inclusion complex
between the guest compounds and the CDs is
basically by the same method described in the
previous section. Phenyl ethanol/d-limonene and
methyl n-hexanoate/d-limonene were used as model
binary systems, using phenyl ethanol and methyl
n-hexanoate as target flavors, and d-limonene as an
inhibitor. The inclusion ratio of phenyl ethanol or
d-limonene of the inclusion complex was investigated
against the molar ratio of phenyl ethanol added to
CD. For a-CD, the inclusion ratio of phenyl ethanol
increased rapidly with an increase of the initial
amount of phenyl ethanol added, followed by a
plateau value which depended on the amount of
d-limonene. On the other hand, d-limonene included
in a-CD decreased with the increase in the initial
phenyl ethanol content. This implies that phenyl
ethanol and d-limonene might be included
competitively in the molecular cavity of CD. Double
reciprocal plots for phenyl ethanol at three different

d-limonene concentrations are depicted in Figs. 3(a),
(b), and (c) for a-, B- and y-CD, respectively [10].
The competitive inclusion between phenyl ethanol
and d-limonene for each CD could be successfully
represented by the double reciprocal plot for the
enzyme inhibition kinetics of Michaelis-Menten type.
At the low concentration of phenyl ethanol, the
reciprocals of the inclusion fractions of phenyl
ethanol for a- and B-CD were correlated well by lines
of different slopes, depending on the mixing ratio of
d-limonene to phenyl ethanol and intersecting the
x-axis at a definite point. This means that
noncompetitive inhibited inclusion could be applied
between phenyl ethanol and d-limonene for o- and
B-CD. For y-CD, on the other hand, the uncompetitive
type of inhibition was seemed to take place, since the
correlation lines had the same slope. The difference
of the inhibition type may be attributed to the cavity
diameter of the given CD. A larger cavity of y-CD
could include both phenyl ethanol and d-limonene
together, indicating the uncompetitive inhibited
inclusion. At higher concentration of phenyl ethanol,
the correlation lines converged at a point on the
y-axis, independent of the concentration of
d-limonene and the type of CD. This implies that in
the concentration region studied the competitive
inhibited inclusion was true between phenyl ethanol
and d-limonene.

3. INCLUSION AND OXIDATION OF PUFA
INCLUDED IN CYCLODEXTRIN

11
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3.1. Inclusion Complex of PUFA by Cyclodextrin

The ®-3 polyunsaturated fatty acids (PUFA) such as
eicosapentaenoic acid (EPA) and docosahexaenoic
acid (DHA) have important physiological functions.
These PUFAs are chemically quite reactive, requiring
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Fig. 4. Effect of the addition molar ratio of
various FAME to o-CD on the inclusion fraction
of a-CD complex of fatty acid methyl/ethyl
ester.V CAPME; & CPRME; A MYRME; O
LINME; O EPAEE; @ DHAEE

against autoxidation. A molecular inclusion by
cyclodextrin was applied for encapsulation of PUFA
into powder form. In this section, inclusion of fatty
acid methyl/ethyl esters (FAME) with cyclodextrin,
and the oxidation process of the powdery ethyl
eicosapentaenoate included in o-, B- and y-CD are
discussed. The inclusion complex powders of FAME
with cyclodextrin were prepared by a self-cleaning
twin-screw kneader [11] in a nitrogen atmosphere.
The dried CD was mixed with FAME of in a nitrogen
atmosphere, followed by adding distilled water to an
initial moisture content of 30% on dry basis. The
powdered mixture was supplied to the twin-screw
kneader and kneaded. Nitrogen gas was passed
through the kneader to prevent the oxidation during
kneading. The kneaded wet slurry was dried in vacuo,
followed by grinding and stored in a refrigerator until
use. Fig. 4 shows a plot of the amount of FAME
included in a-CD against the initial amount of FAME
added to o-CD [12]. The dotted line in Fig. 4

indicates the theoretical value of the included FAME
if all of it was completely included into a-CD. The
included FAME in a-CD increased linearly with the
amount of added FAME and reached a plateau,
indicating the maximum inclusion value. This
maximum value decreases with the chain length of the
FAME. From the plateau value, we estimated that the
average number of o-CD molecules required for one
mole of EPAEE or DHAEE is about 6.

3.2. lIsothermal Oxidation of EPA Included in
Cyclodextrin

Isothermal autoxidation of EPA inclusion complex
powders was investigated with a gas flow type
equipment. Since all EPA mixed and kneaded with
CDs could not be included in CDs, the dried powders
were washed with diethyl ether to remove the
adsorbed EPA on the surface of the CD powders.
About 0.1 g of the complex powder was placed in a
glass bottle, which was stored in an air bath at 50 °C.
The gas mixture of oxygen and nitrogen of an equal
volume ratio was passed through the glass bottles.
After a timed period, the glass bottles were taken out,
and the residual amount of EPA was measured with
gas chromatograph. The time courses of oxidation of
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Fig. 5 Retardation of the autoxidation of

powdery EPA. v Liquid EPA. @O in a-CD, AA

in B-CD, HEO in y-CD. Open symbol are

unwashed powders, and closed symbols are

washed powders. 50 °C and 0% relative humidity.

EPA included in CDs at 50 °C in a dry gas are
illustrated in Fig. 5 [13]. The open symbols are the



SRR F B LA SR

results for the unwashed powders, and closed symbols
represent for washed ones. The oxidation of liquid
EPA was illustrated as a control sample in Fig. 5. EPA
included in all CDs is quite stable compared to liquid
EPA, irrespective of the washing operation. However,
the oxidation stabilities of EPA included in a- and
B-CD are markedly dependent on the washing
operation. The washed powdery EPA in a- or B-CD
was quite stable against oxidation, and most EPA
remained unoxidized for 670 h. The resistances
against autoxidation of the unwashed powders are
also improved in comparison with liquid EPA, but are
inferior to the washed powder. For unwashed
complexed a-CD powder, about 25% of EPA was
oxidized abruptly in the initial period, which was
nearly corresponding to the EPA by the first washing
operation. The unwashed EPA powder of 3-CD could
be oxidized markedly in the initial period, and then
gradually with time. For y-CD, on the other hand,
there were no clear differences of the oxidation time
course of EPA between the washed and unwashed
powder. From these results, it could be concluded that
EPA truly included in a-CD may be quite resistant to
oxidation.

4. INCLUSION OF FOOD FLAVORS IN
CYCLODEXTRIN

4.1. Formation of Inclusion Complex of Flavors in
Natural Cyclodextrin and the Release

Molecular inclusion of flavors has been used as a
method of converting liquid flavors into a dry form.
For food applications of the inclusion complex
powder of flavors, a controlled release property has
been needed for many food products such as
microwave entrees, snacks and desserts, etc. The
pharmaceutical industry has utilized the technique as
a drug delivery system. However, the release kinetics
of the guest compounds from the inclusion complex
powder has not yet been fully understood. In this
section, the release rate of allyl isothiocyanate
(AITC) was investigated at various temperatures and
relative humidities for different cyclodextrins. The
release of AITC was investigated at various
temperatures and relative humidities for different
cyclodextrins. The release time courses of AITC from
the inclusion complex powders were measured with

50°C,RH =75%

Retention of AITC (-)

0 5 10 15 20 25
Time (h)

Fig. 6. Release time course of AITC included in
the different cyclodextrins.

the same equipment as reported previously [14]. The
inclusion powder (ca. 0.1 g) was weighed in glass
bottles, and stored in an air bath at a constant
temperature. Humid air was blown into the glass
bottle to sweep out the AITC released from the
powder. At prescribed intervals, the glass bottle was
taken out, and the residual AITC was measured by gas
chromatography. The retention of AITC was defined
as the ratio of the residual amount of AITC to the
initial one. Fig. 6 shows the comparison of the
retention time-courses of AITC included in a-, B-,
and y-CD against the release time at 70 °C and 60% of
relative humidity. The AITC included in «-CD
exhibited an extended release. After 25 hours, 60% of
the initial amount of AITC still remained in the
powder at such a high temperature and humidity. On
the other hand, the AITC included both in B- and
v-CD was considerably released during the initial
period of release, showing quantitatively a similar
release behavior in both cases. This implied that
AITC included in a-CD had good controlled released
properties. The qualitatively similar results were
observed for the different temperatures and
humidities used. The effect of relative humidity on
the time-course of the AITC release is shown in Fig. 7
for the inclusion powder with B-CD [15]. The effect
of the relative humidity on the release of AITC was
pronounced. As the relative humidity was increased,
the release of AITC was greatly accelerated,
particularly between 50 to 60% of relative humidity.

13
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Fig. 7 Effects of temperature and relative humidity on the release of AITC from the inclusion complexes

Table 1. The maximum inclusion ratios of various flavors in modified

Flavor HP-B-CD RM-B-CD TA-B-CD
d-Limonene 0.4 0.66 5
AITC 0.37 0.85 0.4
I-Menthol 0.73 0.68 1.1
Ethyl Butyrate 0.48 0.70 0.46
Ethyl propionate 0.45 0.83 0.2-

This suggested that the release of AITC was closely
related to the presence and the concentration of water
molecules surrounding the powder.

4.2. Inclusion of Flavors in Modified Cyclodextrins
and the Release

Recently, some modified CDs were developed and
used for inclusion of many chemical and
pharmaceutical compounds, since they remarkably
enhance the solubility. In this section, three kinds of
modified CDs, namely 2-hydroxypropyl-B-CD
(HP-B-CD), randomly methylated B-CD (RM-B-CD),
and triacetyl-B-CD (TA-B-CD), were used to include
various  flavors such as d-limonene, allyl
isothiocyanate (AITC), and I-menthol [16]. Various
flavors were included into modified CDs by solution
method and spray drying. In the case of TA-B-CD,
owing to its insolubility in water, acetone was used as
the medium for encapsulation. Table 1 shows the
inclusion ratio (molar ratio of flavor compound to CD
in the inclusion complex) of various flavors for the
modified CDs. Inclusion ratio depended on the

combination of the flavor and CD. The inclusion
ratios of complexes from HP-B-CD and RM-B-CD
were less than 1. In the case of TA-B-CD, a
continuous increase of inclusion of inclusion ratio of
d-limonene with the increase of the initial
d-limonene/CD  molar  ratio was  observed.
Flavor/RM-B-CD complexes had higher inclusion
ratio than that from HP-B-CD except for
Menthol/RM-B-CD complex. Flavor/TA-B-CD
complexes showed different inclusion behavior from
MT-B-CD and HP-B-CD complexes. Among the three
modified CDs, HP-B-CD had the lowest ability of
inclusion of all the flavors used. Inclusion complexes
were subjected to release experiments under constant
relativity humidity (75% and 31%) at constant
temperature (50 °C). The release rate constants of
flavors were estimated by the following Avrami
equation on the basis of the release time-courses of
the included flavors.

R=exp[-(k-t)"] (1)
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where R (-) is the retention of flavor in the complex
powder at time t (s), k (s*) the release rate constant
and n the release mechanism parameter.

Release characteristics of complexed flavors prepared
by freeze drying and spray drying

Release characteristics distinctively depended on the
type of CD and guest flavor compound. Figure 8
illustrates the release time-courses of the included
flavors in RM-B-CD by both freeze drying and spray
drying. Generally aromatic flavors such as
d-limonene and I-menthol were hard to release.
However AITC was found to have the most unstable
host-guest interaction. The solid lines in the figure are
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the correlation curves by equation (1), showing good
agreement with the empirical data. Effect of relative
humidity of air on release characteristics

Figure 9 shows the release time-courses of
d-limonene and AITC for freeze dried inclusion
complex powder of HP- and RM-B-CD under 31%
and 75% RH at 50 °C. The release of d-limonene
complexed in RM-B-CD is markedly dependent on the
relative humidity, while for HP-B-CD the release was
almost independent of the relative humidity. On the
other hand, the release of AITC is dependent on the
relative humidity for both CDs. As the storage
humidity rises higher, the inclusion complex becomes
less stable and the release rate becomes higher.
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Fig. 8. Release characteristics of complexed flavors prepared by (a) freeze drying and (b) spray
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Fig. 9. Effect of relative humidity of air on release characteristics of d-limonene and AITC included in
(a) HP-B-CD and (b) RM-B-CD. d-Limonene:® 75% RH,O 31% RH. AITC: B 75% RH, [J 31% RH.
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Development of Bue-Volet Otical Mdulators
using ZnSe/ZnMgSSe Asymmetric Coupled Quantum Wells

Tomoki Abe
Department of Information and Electronics, The Graduate School of Engineering,
Tottori University, Tottori, 680-8552 Japan
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Abstract: In this paper, high efficiency blue-violet optical modulators consists of ZnSe/ZnMgSSe asymmetric-coupled quantum
wells (ACQWSs) have been developed. The modulator devices were designed based on the finite element method in the framework of
the effective-mass approximation and grown by molecular beam epitaxy (MBE) systematically. The new device with an
electron-resonant type ACQW of [ZnSe(6 ML)/ZnMgSSe(2 ML)/ZnSe(12 ML)] has revealed a large Stark shift of AE > 34 meV at
room temperature in low electric field condition of 480 kV/cm. The maximum modulation depth is 51% with transmission
configuration, and the devices show very stable operation. Differential absorption coefficients Ao between reverse bias of 0 and 24V
are -26000 cm™ at the ground state exciton resonance (Eq1.nn1), @and +11500 cm™ in transparent region below the ground state, which
is promising for practical waveguide optical modulators for the short wavelength.

Based on above results, a practical Stark-effect waveguide optical modulator in blue wavelength region of ZnSe/ZnMgSSe
asymmetric coupled quantum wells (ACQWSs) has been demonstrated for the first time. The device structure is a p-i-n diode with the
ACQW active region grown by molecular beam epitaxy on n"-GaAs. The ridge-shape devices are fabricated by wet-etching, and an
effective modulation waveguide-length under a top stripe-electrode is fairly short value of 13 um. The waveguide modulator with an
operating wavelength of 458nm exhibits a high modulation depth of 90% (contrast ratio: 10 dB) under reverse bias condition of 41V
at room-temperature, and the maximum value of 95% (13 dB) is attained at 68 V.

Key Words: widegap semiconductor, quantum confined Stark effect, optical modulator, ZnSe, 11-VI compounds
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Effective Genetic Operators of Cooperative
Genetic Algorithm for Nurse Scheduling
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Control, Automation and Robotics (May 2007,
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Motion Detection with Lucas-Kanade Method and
Block Matching with GA

Shigeto Hayashi, Makoto Ohki, Yuji lwata, Shin-ya
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Proc. of SXTU2007 (Bilateral Seminar on Control of
Electronic Information between Xi’an University of
Science and Technology and Tottori University, Xi’an,
China), pp.6-9, Dec. 2007.

A Study on Initial State Recognition of
Autonomous Mobile Wheelchair Robot DREAM-3

Hitoshi Jyota, Masashi Kurata, Makoto Ohki, Masaaki
Ohkita

Proc. of SXTU2007 (Bilateral Seminar on Control of
Electronic Information between Xi’an University of
Science and Technology and Tottori University, Xi’an,
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Nurse Scheduling by Using Cooperative Genetic
Algorithm
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Masaaki Ohkita
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Science and Technology and Tottori University, Xi’an,
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Proc. of SXTU2007 (Bilateral Seminar on Control of
Electronic Information between Xi’an University of
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A Characteristic Improvement of the Ultrasonic
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Cluster Analysis using Spherical SOM

Tokutaka Heizo, P.K. Kihato, Fujimura Kikuo and
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Experiments on Electrostatic Pesticide Spraying to
Fruit Trees

Ryo Nishimura, Yoshifumi Hashimoto,
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Information between Xi’an University of Science and
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Study on X-ray Absorption Near Edge Structure of
Eu Centers in CaAl,O4:Eu Phosphor Thin Films
Prepared by Pulsed Laser Deposition

T. Kunimoto, T. Honma, A. Yamane, Y. Shao, K.
Kakehi, K. Ohmi, and H. Kobayashi

Jpn. J. Appl. Phys. Vol.46 (2007), pp. L5874-L5878

Si Codoped CuAlS,;:Mn Red Phosphor for White
LEDs

T. Tsuji, and K. Ohmi

Proc. 1st Int. Conf. White LED and Solid State
Lighting (2007), pp. 481-484.

Photoluminescent Characteristics of Ba,SiS,:Ce
Blue Phosphor for White LEDs

T. Ohashi, and K. Ohmi

Proc. 1st Int. Conf. White LED and Solid State
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Improvement in Electroluminescent
Characteristics of Ba,ZnSa;: Mn Devices by
Employing Y,03; Cap Layer for Annealing
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Proc. 14th Int. Display Workshops (2007), pp.
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New Defect Control for Extremely Long-Lived
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Proc. 13th Int. Conf. 1I-VI Compounds, Fr-3, Sept.
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n*-i-p Structure on p'-GaAs with extremely thin
n*-Window layer Grown by MBE

SARBE, RTHER, BEHKRS, E—B, BHE
v, RIMET, FIEAR, SHEVEX, ZHRFILL
Proc. 13th Int. Conf. II-VI Compounds, Th-P-157,
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Alkylation of N-Protecting Group Free Indole with
Vinyl Ketones Using Iron Salt Catalyst

T. Itoh, H. Uehara, K. Ogiso, S. Nomura, S. Hayase,
M. Kawatsura

Chem. Lett. 2007, 36, 50-51.

Ruthenium-catalyzed linear-selective allylic
alkylation of allyl acetates

M. Kawatsura, F. Ata, S. Wada, S. Hayase, H. Uno, T.
Itoh

Chem. Commun. 2007, 298-300.

gem-Difluorocyclopropane as Core Molecule
Candidate for Liquid Crystal Compounds

T. Itoh, M. Kanbara, M. Ohashi, S. Hayase, M.
Kawatsura, T. Kato, K. Miyazawa, Y. Takagi, H. Uno
J. Fluorine Chem. 2007, 128, 1112-1120.

Enantioselective C-S  bond formation by
iron/pybox catalyzed Michael addition of thiols to
(E)-3-crotonoyloxazolin-2-one

M. Kawatsura, Y. Komatsu, M. Yamamoto, S. Hayase,
T. Itoh

Tetrahedron Lett. 2007, 48, 6480-6482.

Retention of Regiochemistry of Monosubstituted
Allyl Acetates in the Ruthenium Catalyzed Allylic
Alkylation with Malonate Anion

M. Kawatsura, F. Ata, S. Hayase, T. Itoh
Chem.Commun. 2007, 4283-4285.

Design of lonic Liquids as Reaction Media for the
Grignard Reaction

T. Itoh, K. Kude, S. Hayase, M. Kawatasura
Tetrahedron Lett. 2007, 48, 7774-7777.

Synthesis of optically pure cycloalkenols via
combination strategy of enzyme-catalyzed reaction
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S-H. Han, T. Hirakawa, T. Fukuba, S. Hayase, M.
Kawatsura, T. Itoh

Tetrahedron:Asymmetry 2007, 18, 2484-2490.
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Neutron Diffraction Study on the Defect Structure
of Ta-substituted Zn,TiO, Oxide lon Conductors

S. Takai, T. Shinohara, A. Hoshikawa, S. Harjo, K.
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by Mannich Reaction with
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Self-inclution of Bridging Diazahexamethylene

Unit in Methanol

O. Morikawa, S. Matsubara, S. Fukuda, K. Kawakami,
K. Kobayashi, H. Konishi

Tetrahedron Lett. 2007, 48, 7489-7492.

Synthesis and Disproportionation of ABAC-Type
Oxacalix[4]arenes

H. Konishi, T. Mita, O. Morikawa, K. Kobayashi,
Tetrahedron Lett. 2007, 48, 3029-3032.

Two-Step Synthesis of (Z)-2-[2-Oxo-2,3-dihydro-
pyrido[2,3-d]pyrimidin-4(1H)-ylidene]acetamide
Derivatives from 2-Chloro-6-methylpyridine-3-
carbonitrile

K. Kobayashi, D. litsuka, O. Morikawa, H. Konishi
Synthesis 2007, 51-54.

Synthesis of (Z2)-2-(2H-1soquinolin-1-
ylidene)acetamides by lodine-Mediated Cyclization
of (Z)-3-Amino-3-(2-vinylphenyl)propenamides

K. Kobayashi, K. Hashimoto, T. Shiokawa, O.
Morikawa, H. Konishi

Synthesis 2007, 824-828.

Synthesis of 4,5-Diaminopyrrolo[1,2-a]quinoline
Derivatives by a Lewis Acid Catalyzed Reaction of
2-(Pyrrol-1-yl)benzaldimines with Isocyanides

K. Kobayashi, Y. Himei, Y. lzumi, S. Fukamachi, O.
Morikawa, H. Konishi

Heterocycles 2007, 71, 691-697.

Synthesis of 9-arylamino- and (Z)-9-arylimino-
9H-pyrrolo[1,2-a]indoles by reactions of 2-(pyrrol-
1-yl)benzaldehydes with arylamines

K. Kobayashi, Y. Himei, S. Fukamachi, M. Tanmatsu,
O. Morikawa, H. Konishi
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Tetrahedron 2007, 63, 4356-4359.

Synthesis of 1(3H)-Imino-2-benzothiophene and
1-Imino-1H-2-benzothiopyran Derivatives by
Reactions of Secondary o-(Vinyl)thiobenzamide
Derivatives with lodine

K. Kobayashi, S. Fujita, M. Hase, O. Morikawa, H.
Konishi

Bull. Chem. Soc. Jpn. 2007, 80, 763-767.

A Facile Synthesis of 1,1-Disubstituted Isoindoline
Derivatives by Intramolecular lodoamination of
2-Vinylbenzylamine Derivatives

K. Kobayashi, S. Kondo, K. Hashimoto, S. Fukamachi,
O. Morikawa, H. Konishi

Heterocycles 2007, 71, 1827-1835.

Convenient Synthesis of 3-Substituted
Benzo[b]thiophenes by lodine-mediated
Cyclization of a-Substituted 2-(1-Phenylethyl-
thio)styrenes

K. Kobayashi, D. Nakamura,
Morikawa, H. Konishi

Bull. Chem. Soc. Jpn. 2007, 80, 1780-1784.

K. Miyamoto, O.

A Facile Synthesis of Isochromenes Based on
Reactions of 2-Lithio-B-methoxystyrenes with
Carbonyl Compounds

K. Kobayashi, T. Nagaoka, S. Fukamachi, Y. Shirai, O.
Morikawa, H. Konishi

Synthesis 2007, 3032-3036.

A New Method for the Synthesis of
Pyrrolo[1,2-a]quinolines Based on Boron
Trifluoride-mediated Cyclization of

1-(2-Oxiranylphenyl)pyrroles

K. Kobayashi, A. Takanohashi, Y. Himei, T. Sano, S.
Fukamachi, O. Morikawa, H. Konishi

Heterocycles 2007, 71, 2717-2720.

Synthesis of Novel UV-Curable Chitosan
Derivatives and Their Palladium Adsorption
Property

E. Renbutsu, Y.Omura, F. Nakatsubo, S. Minami, H.
Saimoto, Y. Shigemasa

Advances in Chitin Science, Vol. IX, Eds. A. Domard,
E. Guibal, K. M. Varum, Lu Corum, Montpellier,
pp.163-169, 2007.

Synthesis of UV-curable Chitosan Derivatives and
Palladium (I1) Adsorption Behavior on their
UV-exposed Films

E. Renbutsu, S. Okabe, Y. Omura, F. Nakatsubo, S.
Minami, H. Saimoto, Y. Shigemasa

Carbohydr. Polym. 2007, 69, 697-706.

Surface Modification of Bacterial Cellulose
Nanofibers for Property Enhancement of Optically
Transparent ~ Composites: Dependence on
Acetyl-Group DS

S. Ifuku, M. Nogi, K. Abe, K. Handa, F. Nakatsubo, H.
Yano

Biomacromolecules 2007, 8, 1973-1978.

Excellent Thermal Conductibity of Transparent
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Anode Properties of Lithium Storage Alloy
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Ammonia IRMS-TPD Measurements and DFT
Calculation on Acidic Hydroxyl Groups in
CHA-type Zeolites

K. Suzuki, G. Sastre, N. Katada, M. Niwa

Phys. Chem. Chem. Phys. 2007, 9, 5980-5987.

In-situ  QXAFS Studies on the Dynamic
Coalescence and Dispersion Processes of Pd in the
USY Zeolite

K. Okumura, K. Kato, T. Sanada, M. Niwa

J. Phys. Chem., C 2007, 111, 14426-14432.

Quantitative Measurements of Brgnsted Acidity of
Zeolites by Ammonia IRMS-TPD Method and
Density Functional Calculation

K. Suzuki, G. Sastre, N. Katada, M. Niwa

Chem. Lett. 2007, 36, 1034-1035.

IRMS-TPD of ammonia: Direct and Individual
Measurement of Brgnsted Acidity in Zeolites and
its Relationship with the Catalytic Cracking
Activity

K. Suzuki, T. Noda, N. Katada, and M. Niwa

J. Catal. 2007, 250, 151-160.
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Cooperative Effect Induced by the Mixing of
Na-ZSM-5 and Pd/H3;PW,0,,/SiO, in the Selective
Catalytic Reduction of NO with Aromatic
Hydrocarbons

R. Yoshimoto, T. Ninomiya, K. Okumura, M. Niwa
Appl. Catal., B: environmental, 2007, 75, 165-171.

Molecular Shape-Selective Detection by Tin Oxide
Film Sensor Modified with Chemical Vapor
Deposition of Molecular-Sieving Silica Overlayer
Using Organic Template

M. Sekiyama, N. Katada, M. Niwa

Sensors and Actuators B 2007, 124, 398-406.

Analysis of Toluene Adsorption on Na-form Zeolite
Using  Temperature-Programmed Desorption
Method

R. Yoshimoto, K. Hara, K. Okumura, N. Katada, M.
Niwa

J. Phys. Chem., C 2007, 111, 1474-1479.

Detection and Quantitative Measurements of Four
Kinds of OH in HY Zeolite

K. Suzuki, N. Katada, M. Niwa

J. Phys. Chem., C 2007, 111, 894 -900, (2007).

Thermal Transformation Process of a Keggin-Type
Mixed Heteropoly Acid, H;PNbW;04, the
Precursor of the H3PO,-WO3-Nb,Os Catalyst

K. Okumura, K. Yamashita, K. Yamada, M. Niwa

J. Catal. 2007, 245, 75-83.

Role of active oxygen transients in selective
catalytic reduction of N20O with CH4 over
Fe-zeolite catalysts

T. Nobukawa’, K. Sugawara’, K. Okumura, K.
Tomishige”, K. Kunimori~ (" Tsukuba Univ)

Appl. Catal. B 2007, 70, 342-352.

Reductive Activation of O, with H, Reduced Silver
Clusters as a Key Step in the H,-Promoted
Selective Catalytic Reduction of NO with CsHg
over Ag/Al,O3

K. Shimizu™, M. Tsuzuki™, K. Kato™, S. Yokota™, K.
Okumura, A. Satsuma’™ ("* Nagoya Univ., ? JASRI)

J. Phys. Chem. C 2007, 111, 950-959.

Surface modification of Ni catalysts with trace Pd
and Rh for oxidative steam reforming of methane
Y. Mukainakano™, B. Li% S. Kado™?, T.
Miyazawa*, K. Okumura, T. Miyao™, S. Naito™, K.
Kunimori™, K. Tomishige™ (™ Tsukuba Univ., "
Kanagawa Univ.)

Appl. Catal. A 2007, 318, 252-264.

Surface modification of Ni catalysts with trace Pt
for oxidative steam reforming of methane

B. Li", S. Kado™, Y. Mukainakano™, T. Miyazawa ",

T. Miyao™?, S. Naito™?, K. Okumura, K. Kunimori™, K.

Tomishige™ (" Tsukuba Univ., *? Kanagawa Univ.)
J. Catal. 2007, 245, 144-155.

The importance of Fe loading on the N,O reduction
with NH; over Fe-MFI: Effect of acid site
formation on Fe species

K. Sugawara’, T. Nobukawa’, M. Yoshida", Y. Sato’,
K. Okumura, K. Tomishige”, K. Kunimori~ (* Tsukuba
Univ.)

Appl. Catal. B 2007, 69, 154-163.

Formation and Redispersion of Silver Clusters in
Ag-MFI Zeolite as Investigated by Time-Resolved
QXAFS and UV-Vis

K. Shimizu™, K. Sugino™, K. Kato™, S. Yokota?, K.
Okumura, A. Satsuma’™* ("* Nagoya Univ., > JASRI)

J. Phys. Chem. C 2007, 111, 1683-1688.

Catalytic performance and characterization of
Pd/Niy,MgosAl,O4 in oxidative steam reforming of
methane under atmospheric and pressurized
conditions

M. Nurunnabi™, Y. Mukainakano™, S. Kado™, T.
Miyao™, S. Naito?, K. Okumura, K. Kunimori™?, K.
Tomishige™ (" Tsukuba Univ., *? Kanagawa Univ.)
Appl. Catal. A 2007, 325, 154-162.

In situ time-resolved dynamic surface events on the
Pt/C cathode in a fuel cell under operando
conditions

M. Tada™, S. Murata™, T. Asaoka™, K. Hiroshima,
K. Okumura, H. Tanida™, T. Uruga™, H. Nakanishi™?,
S. Matsumoto™, Y. Inada™, M. Nomura™, Y.
Iwasawa™ ("* Tokyo Univ., " Toyota Central R&D
Labs. Inc., 2 JASRI, ™ KEK)

Angew. Chem. Int. Ed. 2007, 46, 4310-4315.

Stability Test and EXAFS Characterization of
Plasma Prepared Pd/HZSM-5 Catalyst for
Methane Combustion

D. Cheng’, K. Okumura, Y. Xie", C. Liu" (" Tianjin
univ.)

Appl. Surf. Sci. 2007, 254, 1506-1510.
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Improvement of 2°-hydroxybiphenyl-2-sulfinate
desulfinase, an enzyme involved in the
dibenzothiophene desulfurization pathway, from
Rhodococcus erythropolis KA2-5-1 by site-directed
mutagenesis

Ohshiro, T., Ohkita, R., Takikawa, T., Manabe, M.,
Lee, W. C.”, Tanokura, M. ", Izumi, Y. ("Univ. Tokyo)
Biosci. Biotechnol. Biochem., Vol.71, No.11,
pp.2815-2821, Nov. 2007.

The first thermophilic a-oxoamine synthase family
enzyme that has activities of 2-amino-ketobutyrate
CoA ligase and 7-keto-8-aminopelargonic acid
synthase: Cloning and overexpression of the gene
from an extreme thermophile, Thermus
thermophilus, and characterization of its gene

products
Kubota, T., Shimono, J., Kanameda, C., lzumi, Y.
Biosci. Biotechnol. Biochem., Vol.71, No.12,

pp.3033-3040, Dec. 2007.

Structural Stability of Covalently Linked GroES
Heptamer: Advantages in the
Oligomeric Structure

Sakane, I., Hongo, K., Motojima, F."!, Maruyama, S.™,
Mizobata, T., Kawata, Y. (" 3 T.K)

Formation of

J. Mol. Biol. VWol.367, No.4, pp.1171-1185 Mar.
2007.
Aspartases: Molecular Structure, Biochemical

Function and Biotechnological Applications
Mizobata, T., Kawata, Y.

Industrial  Enzymes:  Structure, Function and
Applications ed. by J. Polaina, A.P. MacCabe,
Springer Science, Dordrecht, pp.547-563, 2007
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Diastereoselective cycloaddition of chiral

1-acryloyl-2-imidazolidinone and
o-quinodimethane generated by
1,2-bis(bromomethyl)benzene with zinc

Kise, N., Mimura, R.

Tetrahedron: Asym., Vol.18, No.8, pp.988-993, May.
2007.
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Electroreductive crossed pinacol

with aliphatic ketones and

coupling of
aromatic ketones
aldehydes

Kise, N., Shiozawa, Y., Ueda, N.

Tetrahedron, Vol.63, No.25, pp.5415-5426, Jun. 2007.
Kinetics of Molecular encapsulation of
1-methylcyclopropene into a-cyclodextrin

Neoh, T.L., Yamauchi, K., Yoshii, H., Furuta, T.

J. Agric. Food Sci., Vol. 55, No. 26, pp. 11020-11026
2007.

Visual observation of hydrolyzed potato starch
granules by a-amylase with confocal laser scanning
microscopy

Soottitantawat, A., Ikuta, Y., Yoshii, H., Furuta, T.,
Paivi, M., Pirkko F., Kaisa, P. ("* Chulalongkorn
University, 2VTT)

Starch/Starke, Vol. 59, pp. 543-548, 2007.
Encapsulation and release characteristics of
carbon dioxide in B-cyclodextrin

T-L. Neoh, Yoshii, H., Furuta, T.

J. Incl. Phenom. Macrocyclic Chem., Vol. 56, pp.
125-133, 2006.

Enhanced effect of
biodegradation of toluene
activated sludge

Furuta, T., lkefuji, S., Tokunaga, K., Neoh, T-L.
Yoshii, H.

J. Incl. Phenom. Macrocyclic Chem., Vol. 57, pp.
21-27, 2007.

RM-B-cyclodextrin  on
in wastewater by

Release kinetics oft) -menthol from chewing gum
Yoshii, H., Sakane, A., Kawamura, D., Neoh, T-L.,
Kajiwara H., Furuta, T.

J. Incl. Phenom. Macrocyclic Chem., 57, pp. 591-596
(2007).

Structural analysis of spray-dried powders by
confocal laser scanning microscopy

Soottitantawat, A., Muranaka, D., Yoshii, H., Furuta,
T.

Asia-Pac. J. Chem. Eng., Vol. 2, No. 1, pp. 41-46,
2007.

Innovative crystal transformation of dihydrate
trehalose to anhydrous trehalose using ethanol
Ohashi, T., Yoshii, H., Furuta, T,

Carbohydr. Res., Vol. 342, pp. 819-825, 2007.

Effect of drying methods on crystal transformation
of trehalose

Ohashi, T., Yoshii, H., Furuta, T.

Drying Technology, Vol. 25, pp. 1305-1311, 2007.

Complex Formation of 10-Undecyn-1-0l with
Cyclodextrin Derivatives and Their Antifungal
Activity against Rosellinia Necatrix

Yoshii, H., Tanimoto, T., Neoh, T-L.,and Furuta, T.,
4th Asian Cyclodextrin Conference, P-5, 2007.

Effect of drying methods on flavor retention of
cyclodextrin inclusion complexes

Neoh, T-L., Beak, S-H., Yoshii, H., and Furuta, T.,
The Proceeding of the 5th Asian-Pacific Drying
Confernce, pp. 1091-1096, 2007.

Encapsulation of MCT oil in modified starches by
spray drying

Yoshii, H., Yasuda, M., Tobe, H., Neoh, T-L., and
Furuta,T., 233rd American Chemical Society National
Meeting, AGFD 81, 2007.

Encapsulation of proteins by spray drying and
crystal transformation method

Yoshii, H., Neoh, T-L., Ohkawara, M., and Furuta, T.,
Proceeding of the 5th Asian-Pacific Drying
Conference, pp. 17-24, 2007.

Inclusion and Release Characteristics of Various
Flavors in Modified Cyclodextrins

Furuta, T., Beak, S-H., Neoh, T-L., and Yoshii, H.,
Proceedings of Fourth Asian Cyclodextrin Conference
(ACC2007), pp. 92-97, 2007.

Visualization of flavor release in the spray-dried
particle by confocal laser scanning microscopy

Yoshii,H., Kawamura, D., Neoh, T-L., Ohkawara, M.,
and Furuta, T., The Proceeding of the b5th
Asian-Pacific Drying Conference, pp. 317-336, 2007.

47



48

¥ Y A F 2008

Genetic Engineering of Zymobacter palmae for
Production of Ethanol from Xylose

Yanase, H., Sato, D., Yamamoto, K., Mtsuda, S.,
Yamamoto, S., and Okamoto, K.

Appl. Environ. Microbiol., Vol.73, No,8, 2592-2599,
Aug. 2007.

Stabilized production of highly concentrated
bioethanol from fermentation broths by
Zymomonas mobilis by pervaporation using silicone
rubber-coated silicate membrane

Ikegami, T.”!, Negishi, H. ™, Yanase, H."?, Sakai, K.
! Okamoto, M., Kora, N. ™, Sano, K. ™, Haratani,
K. ™ VYanagishita, H. ™ 'National Institute of
Advanced Industrial Science and Technology)

J. Chem. Technol. Biotechnol., Vol.87, 745-751 Sep.
2007
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Wave — induced Motion and Seismic Response
Chracteristics of Floating Bridge Anchored with
Submarine Cable and Fender.

Kusaka, T., Ueda, S.

Proc. of the 17" ISOPE 2007. pp.2523-2531, July,
2007.

Reliability of Design Method of Fender Systems for
very Large Container Vessels.

Yamase, S., Ueda, S.

Proc. of the 17" ISOPE 2007. pp.3699-3705, July,
2007.

Design Method and Some Examples of Fender
System for Pontoon Type Floating Structures

Ueda, S., Kurome, T., Yamase, S., Hineno, M.
Proc. of the International Maritime-Port Technology
and Developement Conference. pp.254-266, Sept.,
2007.
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Very Large Floating Structures

C.M.Wang ", S.Ueda, et al. ("National University of
Singapore)

Chap.5 Analysis and design of station-keeping
systems, Taylor & Francis, pp.90-111, 2007

A Simple Procedure to Approximate Slip
Displacement of Freestanding Rigid Body
Subjected to Earthquake motions

Taniguchi, T., Miwa, T.” (TTK Corporation)
Earthquake Engng Struct. Dyn., Vol.36, No.4,

pp.481-501, Apr. 2007.

Fluid Pressure on Rectangular Rigid Tanks Due to
Uplift Motion

Taniguchi, T., Ando, Y.

PVP, Seismic Engineering, ASME, Paper No.

PVP 2007-26447, Jul. 2007.

Mathematical Solution for Evaluating Fluid
Pressure on Rigid Flat-Bottom Cylindrical Shell
Tanks Due to Uplift Motion

Taniguchi, T., Ando, Y.

PVP, Seismic Engineering, ASME, Paper No.

PVP 2007-26449, Jul. 2007.

A Basic Study on Water Income and Expenditure
of Upstream Region in Loess Plateau

Huang, J., Hinokidani, O., Kajikawa Y., Yasuda, H.,
Zhang, X.” ("Institute of Soil and Water Conservation,
Chinese Academy of Sciences)

3" International Yellow River Forum, Proc. Vol.1,
pp.301-308, 2007.
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Shear Strength Characterization Based on
Inter-particle Stresses for Unsaturated Soil
THKIESE, WA A, wmEHE=

Proc. of the 3rd Asian Conference on Unsaturated Soil,
Nanjing, PRC, pp.291-296, Apr. 2007

Effects of Suction and its History on the Volume
Change and Soil-Water Characteristics in
Oedometer Compression

HARER, il 5, HFEER
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Proc. of the 60th Canadian Geotechnical Conference,
Ottawa, Canada, pp. 1115-1120, Oct. 2007.

Shear Strength and Suction Behavior of an
Undisturbed Volcanic Soil

TEKIES, AR

Proc. of the 13th Asian Regional Conference on Soil
Mechanics and Geotechnical Engineering, Kolkata,
India, Vol. 1, pp. 141-144, Dec. 2007
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Applicability Evaluation of the Surface Water
Exploration to the River Marine Geology

Investigation

Fujimura,H, kita,T".etc..TK Land and see
Investigation Office)
ISOPE-2007 Offshore and Polar Engineering

Conference. 2007.
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Probabilistic rockfall encounter analysis using a
three-dimensional simulation model
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Proceedings of the 11th Congress of the
International Society for Rock Mechanics, Vol.11,
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High Seismic Attenuation in the Reflective Layers
of the Philippine Sea Suduction Zone, Japan
Petukhin, A., Kagawa, T.

Volcanism and Tectonics of the Kamchatka Peninsula
and Adjacent Arcs, AGU Geophysical Monograph
series, pp.117-127, 2007.

The Basin and Crustal Velocity Structure Models
for the Simulation of Strong Ground Motions in
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the Kinki Area, Japan

lwata, T., Kagawa, T., Petukhin, A., Onishi, Y.

J.  Seismology, Vol. 12, pp.223-234, DOI
10.1007/s10950-007-9086-7, Jan. 2008.
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Two-dimensional resistivity structure of the fault
associated with the 2000 Western Tottori
earthquake

Yamaguchi S.”!, Murakami H.", Iwamoto H.™,
Takemoto K.™, Kitada K.™, Shiozaki I., Oshiman N.™,
Katoh S."™("™* Kobe Univ., “* Kochi Univ., *® Kyoto
Univ., ™ Hyogo Pref.)

Earth Planets and Space, Vol.59, No.12, pp. 1211 -
1217, 2007
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One-line model for predicting shoreline changes
due to beach nourishments

Shibutani, Y., Kuroiwa, M., Matsubara, Y.

Journal of Coastal Research, Special Issue No. 50,
pp.511-515, April, 2007.

Quasi-3D coastal area model and its application to
morphodynamic around river mouth

Kuroiwa, M., Kuchiishi, T., Matsubara, Y.
Proceedings of 32" International Association of
Hydraulic engineering and Research Congress, Theme
D1b, CD-ROM, July, 2007.

A 2DH coastal area model and its application to
morphodynamic around river mouth

Kuroiwa, M., Kuchiishi, T., Matsubara., Y.
Proceedings of 4th International Conference on Asian
and Pacific Coast, pp.1404-1413, Sep.,2007.

Numerical analysis on submerged structures

deformation in consideration for randomness of

materials using DEM

Kim, M.”, Kuroiwa, M., Nishimura, T., Matsubara, Y.
("Korea Maritime University)

Proceedings of 4th International Conference on Asian

and Pacific Coast, pp.1844-1856, Sep.,2007.
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Proceedings of the Thirteenth ISSAT International
Conference on Reliability and Quality in Design,
Seattle, Washington, U.S.A., August 2-4, 2007,
pp.1-433.

Nakagawa, T.”*, Pham, H™?, and Yamada, S.
Institute of Technology, “?Rutgers University)

("Aichi

A framework for discrete software reliability
modeling with program size and its applications
Inoue, S. and Yamada, S.

Recent Advances in Stochastic Operations Research,
Dohi, T., Osaki, S. and Sawaki, K., Eds., Chapter 1.
pp. 63-78, World Scientific, Singapore, 2007.

Discrete software reliability growth models for
distributed systems

Kapur, P.K."™!, Kumar, A."?, Singh, 0.”, and Yamada,
S. ( ™University of Delhi, “*Defence Research
Development Organization, “>Maharaja Agrasen
College)

Quality, Reliability and Infocom Technology, Kapur,
P.K. and Verma, A.K., Eds., Chapter 12, pp. 161-165,
Macmillan India, Delhi, 2007.

Generalized discrete software reliability modeling
with effect of program size

Inoue, S. and Yamada, S.

IEEE Transactions on Systems, Man, and Cybernetics
(Part A), Vol. 37, No. 2, pp. 170-179, March 2007.
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Discrete software

program-size  dependent

reliability assessment: Modeling, estimation, and
goodness-of-fit comparisons

Inoue, S. and Yamada, S.

IEICE Transactions on Fundamentals of Electronics,
Communications and Computer Sciences, Vol. E90-A,
No. 12, pp. 2891-2902, December 2007.

User-oriented and —perceived software availability
measurement and assessment with environment
factors

Tokuno, K. and Yamada, S.

Journal of Operations Research Society of Japan, Vol.
50, No. 4, pp. 444-462, December 2007.
Imperfect debugging modeling for software
reliability assessment

Inoue, S. and Yamada, S.

Proceedings of International Workshop on Recent
Advances in Stochastic Operations Research 11 (2007
RASOR Nanzan), Nagoya, Japan, March 5-6, 2007,
pp. 89-96.

Stochastic differential equation modeling for
reliability assessment of open source software
Tamura, Y." and Yamada, S. ("Hiroshima Institute of
Technology)

Proceedings of International Workshop on Recent
Advances in Stochastic Operations Research Il (2007
RASOR Nanzan), Nagoya, Japan, March 5-6, 2007,
pp. 302-309.

Software performance evaluation with two kinds of
restoration scenarios

Tokuno, K. and Yamada, S.

Proceedings of International Workshop on Recent
Advances in Stochastic Operations Research 11 (2007
RASOR Nanzan), Nagoya, Japan, March 5-6, 2007,
pp. 310-317.

Software reliability growth model based on
stochastic differential equations for open source
software

Tamura, Y." and Yamada, S. ("Hiroshima Institute of
Technology)

Proceedings of IEEE International Conference on
Mechatronics, Kumamoto, Japan, May 8-10, 2007,
CD-ROM ThM1-C-1, 6pp.
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Bayesian optimal release time based on inflection
S-shaped software reliability growth model

Kim, H.S.™, Park, D.H.", and Yamada, S. ("*Chosun
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Unconfied Compressive Strength of Unsaturated Soil Prepared by Consolidation

Masayoshi SHIMIZU and Ken KAGEYAMA
Department of Management of Social Systems and Civil Engineering
The Graduate School of Engineering, Tottori University
Tottori, 680-8552 Japan
Email: mshimizu@cv.tottoriu.ac.jp

Abstract: Unconfined compression tests were conducted on a silt sample. Unsaturated specimens were prepared by
applying suction to the saturated sample having been one-dimensionally consolidated. Compressive stress-strain-suction
behavior is discussed. Bishop's effective stress and Fredlund et al.'s shear strength equation were applied to explain
unconfined compressive strengths. Conclusions show that the suction decreases during compression more for specimens
of low initial suction than for those of high initial suction; Bishop's effective stress explains well the strength for
specimens of high degree of saturation but underestimates it for specimens of low degree of saturation; and Fredlund et
al.'s equation would be applied with the consideration of a nonlinear relationship of the parameter ¢ included in the
equation with the suction.

Keywords: Unsaturated soil, Unconfined compression test, Unconfined compressive strength, Suction, Effective
stress
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Methods of Preparing Specimens and Testiong Procedures for Direct Shear Box Test

Masayoshi SHIMIZU and Keisuke FURUSAWA
Department of Management of Social Systems and Civil Engineering
The Graduate School of Engineering, Tottori University
Tottori, 680-8552 Japan
Email: mshimizu@cv.tottoriu.ac.jp

Abstract: The objective of the study is to improve the method of conducting shear box tests on dry sand. An improved method of
preparing specimens is proposed. By the method, specimens of a specified density can be prepared with high reproducibility. It is
also discussed how the behavior of normal stresses are affected by the procedures, to be followed before shearing, for detaching one

shear box from the other box and for fixing the detached box.

Key Words: Direct shear box test, Dry sand, Normal stress, Shear strength.
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Study on a model for profile change of rubble mound breakwater and performance evaluation

Takao OTA, Yoshiharu MATSUMI and Akira KIMURA
Department of Management of Social Systems and Civil Engineering
Graduate School of Engineering, Tottori University, Tottori, 680-8552 Japan
E-mail: ohta@sse.tottori-u.ac.jp

Abstract: This study deals with a model for profile change of rubble mound breakwater based on the experimental results. The
model profiles are given by composite sine curve corresponding to the degree of damage. The model profile and a time-averaged
numerical model are applied to computation of reflection coefficient, runup height and overtopping rate to evaluate the wave
dissipation performance. The measured and computed reflection coefficient and runup height do not change much with damage
progression of the breakwater. As for the overtopping rate, the computed result shows different tendency from the experimental

result.

Key Words: Rubble mound breakwater, Profile change, Performance-based design
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