2020 F X

o+ 5 I H

NEDEEH LN
RERFZEDODEF

%299
(2020 9 A#%5)

LU T IL R F R FRE
[ PR 3R 3% T 5 A 50 FL



FALDTE$A

(T %)

14 (T %)

(L)

(L %)

(L %)

(L %)

(L %)

(L %)

= (F47)

B (L %)

(L %)

4%
=
i
<fn

B % 145 5

F % 146 7

¥% 147 7

B % 148 7

B % 149 &

B % 150 7

%151 &

F% 152

FE 10 7

% 163 7

% 104 5

N7 T4 Ry Trv

T7v T4 a7 Fxv

1 U7

S N i

Fay Ay

7 AT

A

AXT arFxv

T7v FRrr o~y X

AR R

T 77

m

24

27

30

33



7V

7y 74 Ky Urr (RRFA)

K4 (KR
FoALo O R (T
FoALEF T W HE145%

AR GAEH H

20209H26H

PR GO EAEA A% B 1 %A
Establishment of Cyclodextrin-based Hyperbranched Nanoparticles for
B Delivering Alpha Mangostin in Cancer Treatment
AN A 3C R H .
(7uFXA RN CBIEF IR EAWET VT r—v
AF L OB IMIE~DT ) XY —)
Sh e =
MIFEER % e Aw
AETUIN TS R A [EBRBR B Tl e Bl idi+)
FEEE TR O
ETWNTINZ R P EBRBR B T8 Lt (05))
wELZE MKE B
e T SR P EBRER B T i it (05))
wAELZE KR PRI
(AEFU TSR A E BRBR BT e 1l (544))
FEZE ek K=

(ETLIN I SL R 22 E BRBR BT

TR Tt




OO E OB R

Alpha mangostin (MGS) is a natural xanthonoid compound isolated from a
tropical fruit named Mangosteen. MGS exhibits several bioactive properties
such as antioxidant, cytotoxic, anti-inflammatory, antibacterial, and
anticancer activity. Hence, MGS is highly expected as a candidate of
anticancer drugs. In spite of its noticeable bioactivities, MGS is a highly
hydrophobic and small molecule that limits applying clinical use. To use MGS
In practice, it is needed to develop a suitable drug delivery system. It has been
proved that cyclodextrins (CDs) are biocompatible molecules approved by FDA
as the material that can be injected into the human body and have already
been used for a long time. The main advantage of CD comes from its
hydrophilic exterior and hydrophobic interior of cavity. Thus, CD can
encapsulate hydrophobic compounds like MGS to form complex, then that
complex can stay in aqueous solution.

The aim of thesis is to establish CD-based nanoparticles (CDNPs) for
purpose of delivering MGS effectively in cancer treatment. CDNPs were
prepared by use of polyaddition reaction with epichlorohydrin. Particle
properties of CDNPs were controlled by changing weight ratio of the
composition in reaction. Our results demonstrated that CDNPs have inclusion
ability of MGS with a great loading ratio in comparison with native CDs.
Additionally, CDNPs containing MGS is proved to have anticancer effect on

both in vitro and in vivo experiment.
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In recent years, there is an increasing interest from scientists to plant
derived compounds both in cosmetic and nutraceutical products. Garcinia
mangostana Linn (Mangosteen) belongs family Guttiferae which is a tropical
fruit and cultivated in many tropical rainforest countries such Thailand,
Vietnam, Indonesia and Philippines. Mangosteen hull was used as a
traditional medicine for skin infection, wounds, dysentery and diarrhea for
hundreds of years in the Southeast Asia. The pericarp (peel) of Mangosteen
fruit have been reported to contain tannin, xanthone, chrysanthemin,

garcinone, gartanin and other bioactive substances.

a -Mangostin was found the most abundant in the major xanthones taken
from the pericarps of the mangosteen fruit. This compound is a yellowish
coloring matter and has been discovered with a wide range of biological
activities both in in vitro and in vivo including anti-inflammatory, anti-tumor,
cardioprotective and anti-obesity agents. It has been indicated that has verify
function in biological activities. Therefore, the following chapters here deal
with understanding the multi biological functions of a-Mangostin with

anti-metastasis, reduction of the cell stiffness and activation of leukocytes.

Chapter 2: a-Mangostin was first investigated to establish method to
extracted this compound from the pericarp of Mangosteen fruit. There are
several methods have been reported to extract a-Mangostin. In this study,
a-Mangostin was extracted from the pericarp by using ethanol and silica gel

and optimized the condition and solvent to obtain the highest yield.

Chapter 3: The effect of a-Mangostin on cancer cell metastasis was
indicated on human lung cancer cells. The metastasis of cancer is very
completed, and almost the research of anti-metastasis of a-Mangostin were
studied on mono-culture which is deficient in interaction between cancer cells
and surrounding cells. Therefore, I developed a co-culture system that
cultured cancer cells and normal cells together in order to reflect the
communication between cancer cells and normal cells. Then impacts of

a-Mangostin were examined on this co-culture system.



Chapter 4: I found that a-Mangostin reduced the cell surface stiffness of
various types of cells. The cell surface stiffness is mainly attributed by the
actin cytoskeleton, so after treatment with a-Mangostin, these cells were

stained their actin cytoskeleton to observe the change.

Chapter 5: The new biological function of a-Mangostin was found in
activation of leukocytes. I found that a-Mangostin induced the adhesion of
leukocytes and it also reduced the stiffness of leukocytes. In addition, the
activation of protein kinase C (PKC) and protein phosphatase were found to

be necessary for a-Mangostin-activated leukocytes.

In this research, it was made clear that a-Mangostin presented its
diversified biological functions, it was not only found with anti-cancer, but
also has other effects with different cell types. The anti-metastasis of
a-Mangostin has been found in several researches on cancer cells, but in this
study, I found that a-Mangostin also had positive effect on normal cells which
were surrounded cancer cells. This finding is important to optimize the
conditions of this compound as a chemotherapeutic and chemopreventive
agent. In addition, a-Mangostin changed the mechanical properties which has
been proposed to participate in regulation of cell state and fate. The
mechanical properies is also play important role in leukocytes, a-Mangostin
reduced the cell stiffness followed by induced the cell adhesion and activated
leukocytes. These results contribute to complete the whole picture of the
biological function of a-Mangostin, and these function of a-Mangostin is useful
for studies on the potential pharmacological principles as well as the

preclinical applications of the a-Mangostin.
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In this study, through the literature review of ‘tectonic’ and deductive
theory studies, inductive practice of workshop experiments, and quantitative
investment of teaching questionnaires, plans to use mixed-method strategy,
exploring the hypothesis of Robotic Tectonic as Cross-interactive process of
integrated design-build process for architectural design inspiration.

Through this study, the author aims to introduce a new didactic pedagogical
approach that is reliant on the principles of robotic tectonics and is defined
through linear development in four distinct, developmental stages (based on
information gleaned from four "Robotic Tectonics" workshops and various
other rich teaching practices). This pedagogical framework provides
interdisciplinary knowledge to architecture students and enables them to use
advanced digital tools such as robots for automated construction, laying the
groundwork for the discovery of new integrated design-build process that will
redefine architecture in the near future.

This study is composed of seven chapters.

chapter 1 is study background and motivation, by introducing the AEC
industry conditions, current development of advanced technologies, the
introduce of robotics technology and its influences for architectural design
method, framing research question and objective, choosing research
methodology and propose thesis hypothesis.

chapter 2 is study methodology and theoretical study on the concept
development of robotic tectonics, form the initial ideas of tectonic concept, to
the concept of digital tectonics, and finally the emerging of robotic tectonics.
The deductive theory studies towards the concept of Robotic Tectonics is
developed, then it is tested and applied to the pedagogical approach for the
future sustainable architectural education.

chapter 3 to chapter 6 is experiments on the four stages approach of robotic
tectonics, with the combination of the inductive practice experiments,
introducing the mechanism of the four stages of Robotic Tectonics workflow,
and relevant questionnaire analysis for each stage.

chapter 7 is conclusions, summarized the above studies from theory,
practice, and teaching, three study paths, drawn the comprehensive image of
the concept of Robotic Tectonics, and the imagination of the future

developments.
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This study proposed the introduction of carbon tax to highlight the
characteristics of zero carbon emission of hydrogen energy, and to transfer the
environmental advantages of hydrogen energy into economic benefits. The
economic benefits of hydrogen energy system and conventional energy system
were analyzed from the three levels of equipment, system and region.

The results show that the carbon tax introduction can effectively improve
the economic benefits and help the promotion of the hydrogen energy system.
At the same time, the popularity of hydrogen energy systems will also greatly
accelerate the realization of global deep decarbonization.

In chapter 1, background and purpose of the research were elaborated.

In chapter 2, literature reviews of hydrogen energy were sorted out.

In chapter 3, methodology of the research was purposed, and load
forecasting method was studied.

In chapter 4, the energy utilization potential of fuel cell was studied, and
the economy after carbon tax introduction was analyzed. It proposed that
hydrogen energy equipment will become competitive in the market under the
price system of 2030

In chapter 5, the economy potential of fuel cell vehicle to grid system was
compared with conventional system. The results show that the fuel cell
vehicle and V2G have a higher degree of agreement.

In chapter 6, the economy potential of region distributed hydrogen energy
system was compared with conventional system in different building types.

In chapter 7, the implication of carbon tax introduction and hydrogen on
energy structure was analyzed. The introduction of hydrogen energy can help
Japan achieve carbon emission reduction targets more efficiently.

In chapter 8, the conclusions of each chapter were summarized.
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As biology inspired of space-organism, cities in continues land expansion
and growth size metabolic, is also considered with a similar mechanism for its
own internal-structures interactive. This localized environmental various
brought about by the overall development outcome that affect every
residential property living in it, especially in areas with a high concentration
of urban agglomeration in East Asia, which the ultra-large-scale urban
environment basically replaces the original surface natural environment and
becomes the dominant environment for human life. However, while facing the
size of a huge and highly centralized city, it is difficult to fully understand the
heterogeneous and complex urban texture of the urban structure and
environment of the local area.

Therefore, the propose of this study intend to make a step forward the
understanding of cities with their spatiotemporal dynamics and
central-peripheral effects as the organism metabolism for the model-based
built environment and socio-economic activities matching. Which specially
focus the self-organized formation process in pre-industrial East Asia cities
with historical form patterns as empirical evidence. And configuring the
correlation between human action manifolded land consumption probability
and statistical urban patterns quantity of non-fossil energy drives human
settlement state. Additionally, the author purposed a simple mechanism to
reproduce the cities expansion and growth of its organism evolves from
historical order of relatively equilibrium to contemporary disorder of system
complexity.

The research approach for an universal urban patterns modelling method is
divided into two stages, accordingly, the pre-industrial city formation process
simulates with East Asian cities model of their intact city boundaries and
structure laws as the primitive urban dynamics, the contemporary urban

aggregation delineation with the system complex and boundary discreteness.
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This study mainly focused on the spatial effect on city development. Spatial
analysis was conducted to explore the characteristics and correlates of city
development, and its impact on environment for cities in China and Japan.
The issue of city development was investigated from multiple perspectives.

In chapter one, research background and significance of urban development
and environmental implications were demonstrated. In addition, the
importance of plan and evaluation of urban environment was analyzed and
the previous study about this research is reviewed. Then the purpose of the
study was proposed.

In chapter two, firstly, the concept and application of GIS, and the GIS
based exploratory spatial data analysis methods were introduced. In addition,
the framework of urban development evaluation based on the spatial data
analysis was introduced.

In chapter three, we developed SGWR models to capture the spatiotemporal
differences in urbanization correlates in China from 2005 to 2015.

In chapter four, we developed SGWR models to capture the spatiotemporal
differences in city shrinkage correlates in Japan from 2005 to 2015.

In chapter five, the coupling coordination degree model was applied to
evaluate the comprehensive level of urbanization for cities in the Beijing city
cluster.

In chapter six, we applied global and local Moran’s tests to investigate the
population change in Kitakyushu and explore the correlation between
population change and demographic, urban vitality factors.

In chapter seven, we developed random forest models to downscale the
MODIS LST products during eight periods in Fukuoka, Japan. Then we
captured the spatial correlation between the population, the LULC, and the
LSTs, and explored the cooling effect potential of the urban blue green spaces.

In chapter eight, the history of urban development process in China and
Japan was summarized, and the correlates with urban development were
compared. Meanwhile, the urban heat island of cities in China and Japan

were compared.
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N D E R

In integrated circuit design of advanced technology nodes, layout density
uniformity significantly influences the manufacturability due to the CMP
variability. In analog design, especially, designers are suffering from passing
the density checking since there are few useful tools. To tackle this issue, we
focus on a transistor-array(TA)-style analog layout, and propose a density
optimization algorithm consistent with complicated design rules. Based on
TA-style, we introduce a density-aware layout format to explicitly control the
layout pattern density, and provide the mathematical

optimization approach. Hence, a design flow incorporating our density
optimization can drastically reduce the design time with fewer iterations. In a
design case of an OPAMP layout in a 65nm CMOS process, the result
demonstrates that the proposed approach achieves more than 48X speed-up
compared with conventional manual layout, meanwhile, it shows a good
circuit performance in the post-layout simulation.

The main contributions of this paper are listed as follows: 1)To the best of
our knowledge, this is the first work handling DRC and layout density
simultaneously. We provide a density-aware format for predictability of
analog layout density. Besides, the density optimization design flow has great
potential for eliminating aggressive dummy-feature-filling-induced problems.
2)We formulate the centering of the density among constraints as a
mathematical optimization problem. Furthermore, we provide a reasonable
approach to solve the problem, which searches for an optimum by a Min-Dum
scheme to avoid exhaustive search on all the feasible solutions, simplifying
the problem as a quadratic programming problem. 3)We develop a TA-style
analog layout design automation flow incorporating the density optimization,
and we demonstrate a design case of an OPAMP layout in a 65nm CMOS
process. Compared with a manual layout by the traditional method, the
experimental results demonstrate the high efficiency and effectiveness of our
method.
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N D E R

Analog-to-digital converter (ADC) plays a role of bridge between analog domain
and digital domain, converting an analog signal into a digital result. As a kind of
ADC structure, flash ADC has always been known for its high speed. However,
comparator offset limits the conventional flash ADCs to achieve a high resolution.

To deal with issues of the comparator offset, a stochastic flash ADC (SFADC)
was proposed in the prior works. SFADC utilizes the comparator offset that
follows a Gaussian distribution as trip points, which results in the transfer
function of SFADC being shaped like a cumulative distribution function of
Gaussian distribution. SFADC has the advantages of high speed, low voltage, and
ability to detect small signals. However, high power consumption and a narrow
linear input range limit its performance. This work focuses on SFADC, and
revolves around how to solve these two issues.

First, we introduce the ADC’s theoretical overview and crucial specifications.
Second, we introduce the fundamental and properties of SFADC, and explore how
many comparators are needed in SFADC. Third, to control the power consumption
of the comparator which is used extensively in SFADC, we propose a fully
synthesizable rail-to-rail dynamic comparator. We reveal its trick to control power
consumption and the principle of realizing rail-to-rail input range. Besides, we
discuss the two variants of it. Through the simulation, we compare them with
other synthesizable dynamic voltage comparators. Fourth, we propose a linearity
enhancement technique (LET) to improve the linearity and extend the input range
of SFADC. We explain its principle and compare the performance of the SFADCs
with/without LET through behavior simulation. Fifth, we design a fully
synthesizable stochastic flash A/D converter (SFADC) based on the 65nm CMOS
process in the end, which can operate at the supply voltage of 0.6V with power
consumption as low as 1.5mW at the clock frequency of 250MHz. The entire ADC,
except for the resistor ladder, is described with Verilog language and synthesized
according to a standard digital design flow. Low-power single comparator saves
the overall power of SFADC. The rail-to-rail input range of comparator and the
linearity enhancement technique, enable the SFADC to obtain a wider input range
and better linearity. We compare our proposed SFADC with other prior works,
showing the advantages in terms of voltage and power consumption. The proposed
SFADC is very suitable for the wearable system, communication system and

biomedical field.

— 25 —



WMLEEOKENEE

AL, ERE Y — ) — R« TS REBEICHEENAERIKE LT S0 s -
TUANVEREIEK (ADC) & LT, HEIGKRATBEZR LWREN T T v o2 M
ADC Z#2E L., 65nm ®iET m v 22554 & LB Z1T0, EFHLLO
HIEMRGEEIZ XV . BB OfER & ik L T, ZOEMEEZFEFEL TV D,

B1FETIE, xR T —%T7 27 F ¥ D ADC Z#Ir L, A7 o it~
7w v a MORTEEE ) OFIZ BT 2B HEEZ R X TS, 5 2 ETiX, ADC
DEFEHROFHICESE, Bk —F 7y Ml RN [EE O
Iz SWT, TOEHFEEZED TELEH TS, F3IETIH, BERKD
HEERDIMEINT T v v 2B ADC OJFEL, 35 X ORI 72 g pl [B] 5 12 D\ T
ML TWD, FH4ETIE, it 7 7 v v 2B ADC O EEE TH 5 g
FE (2N —%) IZOWTIRENEZEBT LA T Iy 7EEZEAL, £
DR R BIFEERZRIEL TWD, 2, BEANOREMZILKT 5 LRk%EE
AL, Y2b—a IV ZEOHREEREL TND, o, Mt 7 7 v v
2T ADCITET O RN —INOEREND =D, ##EOX A FI vy « 2
YRS NTUHNVEIROBEIGR T Ty N7 A — AR HHTE LRI T A7
FUTHEKTEDLZLERLTND, 5 ETIL, ADC OEEZFMIiEED—D
THOIMBIEICERZ2H T, a R NL—F{ZoWnWTA 7y FOREHERICES
ST N—=TEATV, IN—T T LIZRHpEBERIEEZEA L, ek & g
LT, MWREMERS KOS WEDDMAENEILTE 5 2 L 2t Miric L v =
FAELTWD, 56 ®ETIX, 66nm PERE o X 2R L LT, F5EDN
KoOEEKEZHEBAK L, 7 ay 7 B 250MHz, {HEE 1.5mW, EFREE
0.6V CEMET AL AZ Y Ial—va Ml VEELTWD, 20T, TF
OFELLRIEE & g LT, {HEE B X OED D MERE O T FEZ IZ B THER 72
BEAEEZ R LTS, HT7TETEH, 2RZ2EHLAZOBREICHI TS,

U bEZEESLHIC, AFERIE., KEHDHICBOTEMEZE S, BEIARRATREZ
ADC ZZE L, AREIEORA ML AT U v Ialb—va il ZToRY
MEEIELT-LDOTHD, ADCIE, B —/ — R« T4 X3S THEIN
Lo, RENZEBRT HEEOBEIL, FINANOEABNZRERIIRENWES
2B

Fo TARMIXOFF I L (L% OFMEZIT BB HL O L

Wi

B D,

=

— 26 —



7T

K4 (OKE) Trv Ry y by ZF (NhTA)

=]

FoALo fE O iR (G

FoALF T W E10%

AR G54 A H 20204F9H26H

ARG OB FAHEA] F45 F1IE %Y

Design and evaluation of solid waste management courses for
sustainable development in elementary schools: A case study
in Da Nang city, Vietnam

(BEFWE P B U7 Rifke iTRE /2 BRFE D 72 6D D/ NFAHE =
— ADORFHEFHM : X T A F T IR T D EHIFE)

mXEAZERE FEOA& OE O EK

(LU T SZ R E RSB TR R Tt (T9))
FAEZH WL HW

(AESUIN T ST R E BB B TRt . ToEi+E)
FEEE ¥ T

(LU T ST RS E BB TR % i (1))
FEZE mHE RE

AN TS R E BB T8 Mt (T%))




N D E R

Environmental problems are of concern to citizens and governments of both
developed and developing countries. To solve existing and emerging
environmental problems, education is important. This study aimed to design
solid waste management courses for elementary school students in Da Nang
city, Vietnam, and to measure the effects on student’s knowledge and
behavioral intention to correctly manage waste. The study was carried out in
elementary schools that had an average demographic and socio-economic
level.

This study evaluated student’s knowledge of environmental issues and
problems to the level of their attitude and intention. The environment
education was identified, and the effects of some factors such as family, school
and communities on their environmental knowledge, attitude and behavior
intention were investigated.

The effectiveness of environmental education activities using a one time
and six-month workshop approach, created by the author, on fourth grade
student’s environmental knowledge was examined. The study used a
treatment — control design to measure the impact of environmental education.
The sample set included students from two elementary schools. Evaluation
questionnaires were administered to all students before and after
environmental education activities, where the treatment group participated
in a workshop created by the author and school. In contrast, the control group
was only exposed to environmental education that was an existing part of the
school curriculum.

The study was successful at improving student’s knowledge, attitude and
intention on solid waste management by workshop activities. It identified
effective configurations of workshop activities in terms of length of education

and combination of lecture and group game methods.
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N D E R

The research conducted a comparative study on prefabricated buildings and
traditional buildings. The environmental impact and cost performance were
analyzed from the perspective of the building life cycle. In addition, the
optimal solution of insulation thickness of building envelope in different
climate zones is analyzed.

In chapter one, Background and Purpose of This Study, introduced today's
global issue, research background and significance of prefabricated buildings
was introduced. Then the purpose of the study was proposed.

In chapter two, Survey on the Prefabricated Buildings Development in
Various Countries, provided a comprehensive survey of the historical and
current development of prefabricated buildings in different countries.

In chapter three, Theories and Methods of Life Cycle Assessment and
Building Simulation, investigated and analyzed the life cycle assessment
methods, the definition of life cycle analysis methods is clarified, and the
advantages and disadvantages of different methods are analyzed. The
simulation models are detailed introduce in this chapter as well.

In chapter four, Environmental and Cost Performance Comparison between
Prefabricated and Traditional Buildings, assess the environmental impact of
prefabricated and traditional buildings over the building life cycle using a
hybrid model. A case study of a building with a 40% assembly rate in Japan
was employed for evaluation.

In chapter five, Environmental and Cost Performance Comparison of
Envelope Insulation between Prefabricated and Traditional Buildings,
proposed models for the thermal insulation system of prefabricated buildings
and traditional cast-in-situ buildings. The process analysis method is used to
compare the environmental impacts of the two building thermal insulation
systems during their life cycle.

In chapter six, Regional Applicability Performance of Envelope Insulation
system in Prefabricated Buildings, based on different thermal climate zones
in Japan, the relationship between the thickness of the insulation material in
each zone and the energy consumption of the air conditioning was analyzed.

The optimal insulation layer thickness for different thermal zones is given.
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