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Preface

All praises are due to Allah, God Almighty, Who made this annual event of successful. The «grd
Annual Basic Science International Conference (BaSIC-2013)” is an annual scientific event organized
by the Faculty of Mathematics and Natural Sciences, Brawijaya University. As a basic science conference,
it covered a wide range of topics on basic science: physics, biology, chemistry, mathematics and statistics.
In 2013, the conference took a theme of “Basic Science Advances in Energy, Health and Environment”
as those three aspects of life are hot issues.

The conference in 2013 was the continuation of the preceding conferences initiated in 2011 as the
International Conference on Basic Science (ICBS), where it was a transformation from the similar
national events the faculty had organized since 2004. What also changed in year 2013 was the use of the
ISSN for the conference proceedings book, instead of an ISBN used in previous proceedings books. The
change was based on the fact that BaSIC is an annual event, and, therefore, the use of ISSN is more
appropriate. The proceedings book was also divided into four books: Physics, Biology, Chemistry and
Mathematics, each with a different ISSN. The proceedings were also published in electronic forms that can
be accessed from BaSIC website. | am glad that for the first time both types of publication can be realized.

This event is aimed to promote scientific research activities by Indonesian scientists, especially
those of Brawijaya University, in a hope that they may interact and build up networks and collaborations
with fellow overseas counterparts who participated in the conference. This is in line with university vision
as a World Class Entrepreneurial University.

I am grateful to all the members of the program committee who contributed for the success in
framing the program. | also thank all the delegates who contributed to the success of this conference by
accepting our invitation and submitting articles for presentation in the scientific program. | am also
indebted to PT Semen Gresik and PT PLN (Persero) for their support in sponsoring this event.

| wish for all of us a grand success in our scientific life. And | do hope that the coming conferences
will pick up similar success, and even better.

Malang, April 2013

Johan Noor, Ph.D.
Conference Chairperson
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Foreword by the Rector of Brawijaya University

First of all 1 would like to congratulate the Organizing Committee for the success in organizing this
amazing event. | believe all dedicated time and efforts will contribute to the advancement of our beloved
university.

I would like to welcome all participants, domestic and overseas, especially the distinguished invited
speakers, to Malang, to the conference. An international conference is a good means to establish and build
relationships and collaborations among participants. So, | hope this conference will facilitate all of you, the
academicians and scientists, to setup a network of mutual and beneficial collaboration. As a university with
a vision to be “A World Class Entrepreneurial University”, Brawijaya University will support all efforts to
realize that dream.

Finally, 1 do hope that the conference will run smoothly and nicely and is not the last one. | would
like to thank all parties who have lent their hands in making this conference happened.

Malang, April 2013

Prof. Dr. Yogi Sugito
Rector, Brawijaya University
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Cluster Dynamics by Ultra-Fast Shape Recognition
Technique

S.K. Lai'? and P.J. Hsu'?

'Complex Liquids Laboratory, Department of Physics, National Central University, Chungli 320, Taiwan
Molecular Science and Technology Program
Taiwan International Graduate Program, Academia Sinica,
Taipei 115, Taiwan

The time development of the molecular shapes (configurations) of macromolecules may be generated by
the molecular dynamics simulation and used to calculate for each molecular shape its structural similarity
(with respect to a reference configuration) with the ultra-fast shape recognition technique. This idea of
using the ultra-fast shape recognition technique [1] to track down the motion of atoms stems from our
observation that there are fundamental differences in the dynamics of atoms between a bulk system and a
finite system such as a macromolecule. For concreteness, we test the generality of the technique by
studying disparate metallic clusters. In broad sense, we look upon the metallic clusters as
“macromolecules”. To gain deeper insight into the cluster dynamics, our calculations are carried out in
three steps: pin down firstly individual atoms of the cluster and compute from their instantaneous
configuration a distribution of atomic distances, calculate a shape similarity index parameter, and finally
construct the temperature dependent contours of a probability shape similarity index function. The physical
content of the contours of the latter function presents a new perspective in interpreting the temporal change
of microstates and the bearings they have in revealing microscopic panoramas of pre-melting and melting
transition. Specifically, we found a correlation between the temperature variation of the probability shape
similarity function and the change in cluster dynamics, and hence gaining a more precise picture of
melting-like scenarios. Perhaps most importantly is that the ultra-fast shape recognition technique can be
implemented for understanding the sub-structures of clusters whose characteristic features present the kind
of discernment that proves difficult to extract in laboratory and computer-simulation experiments.

Reference:
[1] P.J. Ballester and W.G. Richards, Proc Roy Soc A Math. Phys. Eng. Sci. 463, 1307 (2007).
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Nanotechnology Development Strategy for Supporting
National Industry in Indonesia

Nurul Taufiqgu Rochman*

Research Center for Metallurgy, Indonesian Institute of Sciences
*Chairman, Indonesian Society for Nano
Kawasan PUSPIPTEK Serpong, Tangerang 15314 Indonesia
E-mail: ufig2000@yahoo.com

It is believed that nanotechnology will become the next industrial revolution. Indonesia, a country with
abundant of natural resources (minerals, biodiversities) and 4™ largest in population, has to take advantage
for development of nanotechnology. This required appropriate strategy regarding to Indonesia’s potential
and capability in advancing technology. This study overviews a current status on development and
implementation of nanotechnology in Indonesia. First, a brief story about nanotechnology initiation in
Indonesia is described. National activities including policy, program and funding are then reported and
followed by explanation of several activities in each ministry (Ministry of Research and Technology,
Ministry of National Education, Ministry of Industry, and Ministry of Agriculture). Pictures of
nanotechnology human resources, R & D programs and facilities, and application of nanotechnology in
national industry are also explained in brief. Several research results on nanotechnology at our group are
also highlighted. Finally, activities on standardization, commercialization and building public awareness
are mentioned. In addition, potential areas of cross-country R&D cooperation and collaboration in the field
of nanotechnology also are described. As recommendation, good synergy between academic-
business/industry-government and networking development within regional research institution will
accelerate nanotechnology progress in Indonesia.

Keywords: nanotechnology development strategy, national industry, natural resources
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Role of Atomic Scale Computational Research in the
Nanoscale Materials Science

Kwang-Ryeol Lee, Ph.D (krlee@Kkist.re.kr)

Director-general, Institute for Multiscale Convergence of Matter,
Korea Institute of Science and Technology, Seoul, Korea

Computational research has been of increasing importance in wide spectrum of modern science and
technology. However, nowhere more so than in nano-bio science where molecular or atomic level
understandings of its structure, dynamics and properties are essential. Center for Computational Science
at KIST is focusing on the computational research in nano and bio technology. We are also
emphasizing the collaboration with experimental research for the synergic effect between experiments
and calculations. In this presentation, | will discuss the most up-to-date research activities of CSC-KIST
with specific examples of the nano-scale surface phenomena in both bulk and low-dimensional
materials, the multi-scale investigation of CNT reinforced composite materials, and the efforts for the
development of nano-TCAD environment.
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Paeonilorin(PF) Strongly Effects Immuno System

Hideo Tsuboi
Nagoya University, Japan
Abstract

Paeony root (Paeoniae radix; Shakuyaku in Japanese) is one of the most well-known herbs in China, Korea
and Japan and has been used as a medicine for more than 1200 years. Paeoniflorin (PF), a glucoside, is
known to be one of the principle bioactive components of paeony root. PF has been reported to have
immunoregulatory, anti-allergic, anti-inflammatory, cognition-enhancing, neuromuscular-blocking, anti-
convulsant, anti-hyperglycemic, anti-coagulant, and sedative effects. However, the effect to innerceller
signal transduction or the bioactivity in molecular level is still not investigated at all. I have been interested
especially in the effect of PF to our immuno system and its working mechanism. Today, | introduce PF as a
herbal medicine and it's bioactivity from immunological stand point.
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Investigating Chlamydia trachomatis using mathematical
and computational models

A/Prof. Dann Mallet
Mathematical Sciences, Queensland University of Technology, Brisbane, Australia

Abstract

Chlamydia trachomatis is the most common sexually transmitted pathogen of humans, with over 90 million
new adult cases occurring worldwide each year. Left untreated, chlamydial infection may result in severe
detrimental effects on reproductive health, especially in women. Infection becomes problematic and
persistent when it progresses from the lower to the upper genital tract, but despite intensive research there
is still debate over the mechanisms by which this progression occurs. This has led to the development of
mathematical models of the spatial changes and dynamics involved in the infection process. Here we
present a brief discussion of C. trachomatis before illustrating the progress to date in mathematical
modeling of the pathogen.
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Recent Trends in Liquid Chromatography for Bioanalysis

Petr Solich

Department of Analytical Chemistry, Charles University, Faculty of Pharmacy, Hradec Kralove, Czech
Republic

Abstract

Analytical chemistry — as a part of chemistry - is playing critical roles in the understanding of basic science
to a variety of practical applications, such as biomedical applications, environmental monitoring, quality
control of industrial manufacturing, food analysis, etc. One of the major challenges facing the medicine
today is developing of new therapies that improve human health. To help address these challenges the
utilization of enormous modern analytical technologies and high-throughput automated platforms has been
employed in the last decade, in order to perform more and more experiments in a shorter time frame with
increased data quality.

Liquid chromatography — and chromatography in general as well - is without any doubts the most
important analytical methodology, combining both qualitative and quantitative analysis in one step. In the
last decade various analytical strategies have been established to enhance separation speed and efficiency in
liquid chromatography applications. Current trends in fast liquid chromatographic separations involve
monolith technologies, fused-core columns, high-temperature liquid chromatography (HTLC) and ultra-
high performance liquid chromatography (UHPLC). The high specificity in combination with high
sensitivity makes it an attractive complementary method to traditional methodology used for routine
applications.

Introduction of ultra-high performance liquid chromatography (UHPLC) in 2006 has brought a new
challenge and attract more and more scientists for development of new applications using liquid
chromatography. Together with this new instrumentation, a huge expansion of new stationary phases was
registered during the last decade. Several different technologies in stationary phases - with different
characteristics were introduced into the market. Introduction of sub-2-micro particles brought a new
challenge into laboratories. Extensive decrease of time of analysis and excellent separation efficiency
attracted manufacturers and scientists to look for new applications. Monolithic technology is based on a
unique sorbent material allowing good quality of separations in a minimal time. The main advantages of
monoliths, apart from short analysis time, are long lifetime and immense robustness, in most cases far
exceeding those of particulate columns. This new type of monoliths have at higher efficiency, better peak
symmetry and longer lifetime compared with particulate columns. Core-shell technology using porous shell
and solid core particles broke into market during last 5 years. These columns can be used in common
HPLC instruments as well as in UHPLC systems. This technology promises to increase of resolution and
maximizes throughput, and result in solvent saving and easier method transfer.

Application of UHPLC and various new stationary phases to the mainly bioanalytical analysis, but also to
environmental and pharmaceutical analysis will be discussed and examples of application to analysis of
real samples will be shown.



