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Precise Synthesis and Application of Small Gold and Bimetal
Clusters
Yuichi Negishi
Tokyo University of Science, Japan

hiolate (SR)-protected gold clusters (Aun (SR) m) show size-specific physical and chemical properties,
such as photoluminescence, catalytic activity, and redox behavior that are not observed in the case of
bulk gold. Furthermore, it is possible to determine the geometrical structures of these clusters and therefore to
elucidate correlations between their structures and physical properties. In addition, these clusters have been
found to be highly stable both in solution and in the solid state. Owing to these numerous factors, Aun(SR)
m clusters are considered to have significant potential as constituent units of functional nonmaterials. To
date, our research group has studied the following three aspects of Aun (SR) m and related clusters: (1) the
development of new methods allowing precise synthesis; (2) the establishment of new methods to impart
high functionality; and (3) the utilization of these clusters as active sites in photo catalytic materials. This
presentation summarizes our most recent work concerning these three subjects.

T

Biography:
Yuichi Negishi was born in Saitama, Japan, in 1972. He received his Ph.D. in chemistry in 2001 from Keio University. Before
joining the Tokyo University of Science in 2008, he was employed at Keio University and at the Institute for Molecular Science
(IMS). Since 2013, he has been an Associate Professor at the Tokyo University of Science. He is now the professor of Tokyo
University of Science, Japan. He has over 150 publications that have been cited over 8,000 times. In his publications, 10 papers
are/were categorized to Top 1% Cited Papers and 18 papers were selected as Cover picture of the Journal. His publication
H-index is 47. He has been awarded several prizes, including the PCCP Prize (2007), CSJ Award for Young Chemists (2008),
Japan Society of Molecular Science Award for Young Chemists (2012), Yagami Prize (2017), and IUPAC Distinguish Award
2018 for Novel Materials and Their Synthesis (2018).

negishi@rs.kagu.tus.ac.jp
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Impedance Characterization of Electric Field Mediated Tissue
for Cancer Therapy Applications
Richard Gilbert
University of South Florida, USA

C

linically successful FDA approved trails in the United States of electric field mediated tissue to enhance
drug and gene delivery for cancer treatment protocols have emphasized the importance of characterizing
the tissue alteration for optimal mass transport of the applicable treatment drug or gene. Since these cancer
treatment protocols only require a brief patient interaction and minimally invasive procedures, immediate
feedback of favorable tissue conditioning because of the optimally applied electric field forcing function
represents a significant improvement to the overall process. Impedance spectroscopy represents one tool
to evaluate the tissue’s response to the applied field. This presentation will review results that demonstrate
the usefulness of impedance measurements to predict successful gene delivery through the target tissue
and subsequent cell protein production in the targeted tumor cells. The presentation will focus on the
development, at the University of South Florida’s College of Engineering, of this electric field mediated
drug and gene delivery technique. The presentation will indicate tissue impedance alternation as it relates to
the relevant chemistry, electrochemistry, electro- gene therapy, as well as chemical and medical engineering
principles.

Biography:
Richard Gilbert is currently a Professor of Chemical and Biomedical Engineering and the Director of the Center for Molecular
Delivery at the University of South Florida. He is a Fellow of the American Institute for Medical and Biological Engineering
and an Emeritus Member of the American Association for Cancer Research. He is a former Chair of the Chemical Department
in the College of Engineering and a former Professor of Research in the Department of Surgery in the College of Medicine
at the University of South Florida. Professor Gilbert holds over 25 U.S. Patents related to electric field mediated drug and
gene delivery technology and protocols. His publications include being a special issue co-guest editor on Bioelectrics, (Volume
103, Bioelectrochemistry, ISSN 1567-5394) and a co-editor of “Electrochemotherapy, Ectrogenetherapy, and Transdermal Drug
Delivery” (Humana Press, ISBN 0-89603-606-5).

gilbert@usf.edu
Notes:
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Catalyst screening to produce iso-sorbide bis(methyl carbonate),
a green monomer for non-isocyanate polyurethanes and
polycarbonates manufacturing
José R. Ochoa-Gómez
Tecnalia R&I, Spain

P

olycarbonates (PCs) of glucose-derived isosorbide (ISO) are currently obtained by melt polycondensation
of either ISO with diphenyl carbonate1 or ISO-bis (phenyl carbonate) with polyols.2 Theser outes have
strong drawbacks such as the high reaction temperature (240ºC) and the phenol formation which must be
recovered for economic feasibility. We have shown that the synthesis of isosorbide PCs is also possible by
melt polycondensation of isosorbide bis(methyl carbonate) (IBMC), a barely explored green chemical, and
1,4-butanediol (see Scheme).3 Likewise, the IBMC double methoxycarbonyl functionality allows its use in
manufacturing non-isocyanate polyurethanes by reaction with diamines (See Scheme).

We have developed a process to obtain IBMC in 99% yield by transesterification of ISO with dimethyl
carbonate (DMC), 4 using K2CO3 or Cs2CO3 as catalysts (see Scheme). However, most of ISO currently
available contains acidic impurities which deactivate those catalysts so that amounts much higher than the
catalytic ones are needed. This presentation reports the results of a study searching for catalysts to overcome
this problem. Both basic and mixed acid-base catalysts have been studied. Best results are provided by
catalysts having a dual strong basic/nucleophilic character.
This work has been carried out within the VIPRISCAR project, funded by BBI-JU. Call H2020-BBIJTI-2017. Gran agreement 790440.
1.Y.S. Eo et al.Ind. Eng. Chem.2016, 37: 42-46.
2.B.A.J.Noordover et al.J. Appl. Polym. Sci.2011, 121: 1450-1463.
3.J.R. Ochoa-Gómez et al.Arab. J. Chem. 2016. http://dx.doi.org/10.1016/j.arabjc.2016.09.017
4.J.R. Ochoa-Gómez et al. 2017 US9540390B2; JP6130516B2; EP2949654B1.

Biography:
José R. Ochoa-Gomez (PhD, MBA) is a principal researcher in Tecnalia R&I, the largest Private Spanish Technology center. He
has developed his career combining applied research in Chemical Technology, both in the Industry (CEPSA, ERT-Ercros) and
technology Centers (Leia, Tecnalia), with technology consulting and university teaching (Universities Carlos III and Alfonso X
of Madrid). From 2005 to 2009 he was a member of the Chemical observatory of the Spanish ministry of Industry, Tourism and
Commerce. He is the author of 79 articles, 4 book chapters and 1 book, and inventor of 28 patents. He has supervised 6 Doctoral
theses.

jramon.ochoa@tecnalia.com
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One-Dimensional Materials: Characterization and Use
Sumio Iijima
Meijo University, Japan

he discovery of CNTs in 1991 was very much owing to high resolution electron microscopy (HRTEM)
which I have been engaging in since its early development. First, I will present the latest achievements
on Ti-Nb complex oxides for LIBs in HRTEM that has been realized at an atom resolution level by Energy
dispersive X-ray spectrometry (EDS). Such a new technology should be extremely important for nanoscience
and nanotechnology.

T

The carbon nanotubes brought us dual excitements in both academia as condensed matter physics and
industrial applications. Such a broad range of the attraction is reflected in an extremely high Google citation,
its number becoming over 48,000 only for the first paper reporting the CNT in 1991. The number is still
increasing even after 28 years of the discovery. I would like to introduce some my own recent effort in
attempt of CNT electronics device applications.
CNT, chrysotile asbestos, imogolite, and many structures in biological systems are known to have tubular
structures, resulting from anisotropic growth in one particular orientation. In the case of CNT, the presence
of catalytic metal particles in the tubule formation appears to control a tubular morphology. We have recently
examined aluminum oxy-hydroxide gamma-AlOOH, pseudoboehmite, which has been known to form into
a variety of morphologies from a fibril, low-dimensional sheet, platelets, to bulk crystal, depending on
a synthesis process. One of them is a quasi-one-dimensional fibril structure, which grows in an aqueous
solution as a sol form. We have studied detailed morphology of this fibril boehmite and found that the fibril
grows selectively parallel to the c-axis and does not form in a tubular structure but a nanometer-sized ribbon.
Electronic energy band gaps of such a ribbon have been studied and showed interesting size dependent band
gaps. Such an anisotropic growth should be originated from the boehmite structure itself and surroundings.

Biography
Sumio Iijima was formerly Director, Research Center for Advanced carbon materials, AIST, and Japan. He received his PhD
degree in physics (Tohoku University, 1969) and worked in Prof. J. M. Cowley’s group at Arizona State University (1970~1982)
and also at Cambridge University (1979). He developed HRTEM, and studied numerous materials including complex metal
oxides of Ti, Nb and W. Iijima returned to Japan in 1982 to work in the Ultra-Fine Particles Project (JST) and in 1987 he joined the
NEC Fundamental Research Laboratories. In 1991 he discovered carbon nanotubes and opened up a new era of nanoscience and
nanotechnology. He was recognized with numerous awards and honors such as the Agilent Euro physics Prize (2002), Benjamin
Franklin Medal in Physics (2002), Order of Cultural Merits, Japanese government (2003), the Balzan Prize for Nanoscience
(2007), the Prince of Asturias Award for Technical Scientific Research (2008), and the Kavli Prize in Nanoscience (2008). He is a
member of the Japan Academy, and foreign members of the NAS (2007) and the Chinese Academy of Sciences (2012).

iijimas@meijo-u.ac.jp
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Kinetic Description of Partially Reversible Catalytic Processes in
the Context of the Oscillation Theory of Heterogeneous Catalysis
Victor E Ostrovskii
Karpov Institute of Physical Chemistry, Russia

I

t was shown by S. Weller that the procedure of the kinetic description of partially reversible catalytic
processes proposed earlier by J. Horiuty didn’t wear well. The theoretically substantiated method for
description the kinetics of partially reversible catalytic processes was developed by us on the basis of the
Oscillation Theory of Heterogeneous Catalysis and will be presented at this lecture by the examples of
industrially significant catalytic processes. As was shown by Weller, the use of the procedure proposed by
Horiuty leads to different kinetics depending on the set of the stoichiometric coefficients applied for the
notation of the stoichiometric equations of gross reactions. Meanwhile, it is obvious that the kinetics of
a reaction by no means depends on the mode of notation of its stoichiometric equation. Our procedure is
logically substantiated and hasn’t this defect. It is grounded on the introduction of the notion of the matching
coefficient (MC). The MCs are of the stoichiometric nature; they mutually coordinate stoichiometric equations
for chemical reactions similarly to the stoichiometric coefficients which mutually coordinate molar amounts
of source substances and products participating in a chemical reaction. The procedure under consideration
is proved by a number of reactions.

Biography:
Victor Ostrovskii obtained university-level and doctorate education in physchemistry and engineering at Moscow State
University of Fine Chemical Technologies (1952-1957), Karpov Phys-Chem. Institute, and took several courses in Lomonosov
Moscow State University; was scientific worker and senior staff scientist in Laboratory of Chemical kinetics and later, Chief of
Sector of Thermodynamics and Calorimetry, Moscow KarpovPhys-Chem. Institute and lecturer in several Russian Universities,
is author of ~200 experimental, theoretical, and technical published works in thermodynamics, kinetics, and mechanisms of solidgas reactions and reactions at solid-gas boundaries and principal (with Dr. Elena Kadyshevich) or personal author of Oscillation
theory of catalysis (OTCAT), Theory of kinetics of catalysis near the equilibrium, Life origination hydrate theory (LOH-Theory),
Mitosis and replication hydrate theory (MRH-Theory), PFO-CFO Theory of Solar System formation and transformation, Theory
of aging, optimal nutrition and life prolongation, and Theory of monochirality origination and racemization delay causes (all are
at Research Gate site).
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Application of the new numerical method to an analysis of
carbon dioxide adsorption on NaY
Mirosław Kwiatkowski
AGH University of Science and Technology, Poland

he paper presents the results of the research on the application of the LBET numerical method with
the fast multivariant identification procedure as a tool for analyzing the adsorption in NaY zeolites
structures on the basis of the carbon dioxide isotherms. The obtained results show that the LBET method
give good insight into the adsorption mechanisms as well as the LBET models may be well fitted to data in
a wide pressure range, providing accurate evaluation of the monolayer adsorption capacity. The models give
also information on adsorbate cauterization mechanisms, and surface energy distribution.

T

Biography
Dr. Mirosław Kwiatkowski in 2004 obtained Ph.D. degree from the faculty of Energy and Fuels at the AGH University of
Science and Technology in Kraków (Poland), and in 2018 D.Sc. degree from the faculty of Chemistry at the Wrocław University
of Technology (Poland) in the discipline: chemical technology. In addition, he obtained a certificate of completion of postgraduate
studies: Professional Research and Development project manager at the Krakow University of Agriculture (Poland), Research and
Development Project Manager at the University of Economics and Innovation in Lublin (Poland), and Electrical energy markets
from the Faculty of Electrical Engineering, Automatics, Computer Science and Biomedical Engineering at the AGH University of
Science and Technology in Krakow (Poland). Currently Dr. Mirosław Kwiatkowski is working an assistant professor at the AGH
University of Science and Technology, at the Faculty of Energy and Fuels. His published work includes more than 45 papers in
reputable international journals and 80 conference proceedings. He is the editor in chief of The International Journal of System
Modeling and Simulation (United Arab Emirates), an associate editor of Micro & Nano Letters Journal (United Kingdom) and
a member of the many editorial board of internationals journals as well as a member of the organizing and scientific committees
many international conferences in Europe, Asia and United States of America. Dr. Mirosław Kwiatkowski is also a regular
reviewer in a most reputable scientific journal.

kwiatkow@agh.edu.pl
Notes:
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Where does Matter come from and why does it obey to Quantum
Mechanics?
Bruno Marchal
University Libre de Bruxelles, Beljium

W

e explain briefly, in the first part of the presentation, that the Digital mechanist hypothesis in the
cognitive science, aka Computationalism, enforces the need to derive the conceptual origin of matter,
as stable appearances, in a so much constrained way that such an explanation becomes empirically testable.
In the second part of the presentation, we sketch accordingly the mathematical derivation of the laws of
physics obtained. We get some quantum logic for the logic of the observable of the universal (Church,
Turing) machine, confirming that Mechanism is a plausible principle.
We will illustrate also that the logic of digital machine self-reference explains in that setting why the logic
of quanta is naturally extended into a logic of qualia, which appears as non sharable private information,
common to all digital machine having a precise threshold of logical complexity. This means that in the
fundamental domain, we might need to revisit the Aristotelian/Plato controversy on the nature of what
can be the fundamental science and reality. Matter and physical laws might thus have a non material, yet
mathematical (even arithmetical) explanation, in terms of statistics of internal relative appearances. The
quantum appears to be the digital “seen from inside”. A quantum orbital appears to be a relative map on
accessible computational continuation in arithmetic.

Biography
Bruno Marchal is a Mathematician from the University Libre de Bruxelles ULB (1977). He did PhD at the University of Lille I
(France). Worked as a researcher at IRIDIA (ULB, Brussels) and in the interdisciplinary field, at the intersection of math, physics,
chemistry, biology, psychology and (Neo-Platonist) theology/metaphysics (fundamental science).

marchal@ulb.ac.be
Notes:
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Increase in atrial fibrillation risk susceptibility due to rs2236609 polymorphism in
KCNE1 gene
Foad Alzoughool
The Hashemite University, Jordan

Background: The genetic variations in potassium voltage-gated channel subfamily E regulatory subunit
1 (KCNE1) gene are reported to contribute in ECG trait distributions and associated with susceptibility
to arrhythmias. RS2236609 SNP is reported to significant association with the decrease in P wave and
PR interval of ECG that is a predictor of incident atrial fibrillation, the most common sustained cardiac
arrhythmia. This study aims to investigate the frequency and the possible association between rs2236609
SNP and AF risk.

Methods: The present study was a case-control study recruit 100 patients suffering from Atrial
Fibrillation (AF) with mean age (47 +/- 20 years) and 95 healthy control with age above 55 years
with no history of cardiovascular disease, hypertension, or diabetes. Genomic DNA was extracted
from whole peripheral blood, and the desired fragment was amplified using polymerase chain
reaction followed by restriction digestion with NspI restriction enzyme.
Results: The results showed a significant difference between the SNP variations among AF patients
compared to control (P< 0.022). GG genotypes are significantly decreased (OR 0.42, 95% Cl 0.230.79) while GA is significantly increased (OR 2.12, 95% Cl 1.11-4.06), while the AA genotype was
not significantly increased (OR2.28, 95% Cl 0.57- 9.1__) as likely compared to the controls.
Conclusion: Our result showed a significant increased in AF risk in people carrying GG or GA
genotype.

Biography
Foad Alzoughool has expertise in Cellular and Molecular medicine, My research is directed towards understanding the genetic
causes and physiology of cardiac heart rhythm disorders, and others diseases such as breast cancer and rheumatoid arthritis
through use of human genetic studies, bioinformatics, cellular electrophysiology and mouse models. We use genome sequencing
in families or case cohorts identified through Jordanian hospitals, standard bioinformatics techniques, cloning and site-directed
mutagenesis, in vitro clamp recordings to study disease physiology.

Notes:

alzoughool_f@yahoo.ca
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New achievments in hybrid
Andrei Sarbu
National Institute for Research and Development for Chemistry and Petrochemistry- ICECHIM Bucharest, Romania

H

ydrogels are cross linked polymer materials with high capacity of maintaining water. In the last decade
these materials found a lot of application in many sectors, but especially in medicine and agriculture.
The main drawbacks of hydrogels are related to their low mechanical resistance and low biodegradability. In
order to surpass these drawbacks, hybrid hydrogel were developed: inorganic- organic hydrogels or natural
synthetic hydrogels. At the same time new production methods are using intermediate hydrogels, such as
the gel casting method for various ceramic production. For medical applications the trend is to develop
innovative nano or microhydrogels.
The present work presents the results of a research group form Romania in the field of hydrogels: IPN natural
synthetic hybrid hydrogels using biocellulose- polyacrilate hydrogels, covalently immobilized enzymes on
hydrogels, hybrid hydrogels for gelcasting, in order to yield ceramic foams suitable for filtering hot gases
from thermal power plants, hybrid hydrogels for obtaining of red mud ceramic foams with application
in waste water treatment, hybrid nano and microgels for slow release of drugs. The new materials were
characterized by SEM, TEM, AFM, FTIR, TG- DTG, XRD, DLS, etc.

Biography
Andrei Sarbu is the chief of the laboratory 1: Polymer advanced materials and Polymer recycling from National Institute for
Chemistry and Petro chemistry- ICECHIM Bucharest. His fields of expertise may be summarized as follows: Hybrid hydrogels
and micro and nanohydrogels, Molecularly imprinted polymers, Hybrid inorganic- organic polymer nanocomposites, covalent
immobilization of enzymes and microorganisms on polymers, polymer membranes, polymer recycling. He has 2 Gold Medals
at Invention Salon Geneva (2013 and 2018) , 2 Gold Medals at Invention Exhibition Eureka Brussels (2008 and 2013), “Emilian
Bratu” Medal of Romanian Chemistry Society”, many other medals.

andr.sarbu@gmail.com

Notes:
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Biocompatible Ligands Coated Nanoparticles for MRI Contrast Agent
Mohammad Wasi Ahmad
Dhofar University, Oman

agnetic resonance imaging (MRI) is widely used in modern clinical medicine as a diagnostic tool,
and provides noninvasive and three-dimensional visualization of biological phenomena in living
organisms with high spatial and temporal resolution. Therefore, considerable attention has been paid to
magnetic nanoparticles as MRI contrast agents.

M

We report a facile method to synthesize high quality and bio-functionalized Gd2O3 nanoparticles (BFNPs)
for use as contrast agents in MRI. The bonding status of BFNPs was confirmed by FT-IR and TGA analysis.
The surface coating amount was estimated to be from 40% to 60% in weight percent from a TGA analysis.
High voltage electron microscope (HVEM) shows that the BFNPs were spherical in shape with an average
diameter 3 μM. In addition, the bio-compatibility of the nanoparticles were measured by cytotoxicity tests
by using human prostate cancer (DU145) and normal mouse hepatocyte (NCTC1469) cell lines which
indicated that BFNPs are not toxic up to 250μM. BFNPs are paramagnetic but have an appreciable magnetic
moment at room temperature. This is because Gd (III) has seven unpaired 4f-electrons (S = 7/2). Therefore,
appreciable r1 and r2 values are expected from sample solutions, which were in fact observed in this study.
The r1 and r2values of BFNPswere estimated to be 13.77 to 64.14 s-1 mM-1 respectively. The high relaxivities
provide an opportunity to conduct perfusion MRI experiments with significantly lower concentrations than
those needed for current commercial agents. A pronounced positive and negative contrast enhancement was
clearly observed in 3 tesla T1 MR Images of a rat with a liver tumour after injection of an aqueous sample
solution into a rat tail vein.

Biography
Mohammad Wasi Ahmad has completed his PhD at the age of 29 years from Kyungpook National University (KNU), South
Korea. He was a Post-Doctorate fellow at the Institute of Biomedical Engineering Research, KNU between 2011-2014. He worked
as a Visiting Research Professor at the Institute of Advanced Medical Technology Cluster for Diagnosis and Prediction, School
of Medicine, KNU for one year. Currently, Dr. Ahmad is an Assistant Professor at Dhofar University, Oman. He has successfully
published 23 research articles as a principal and co-author in reputed journals that have been cited over 235 times. His publication
H-index is 8. He has added two patents to his name. His research activities focus on the synthesis of organic compound for
antimicrobial activity and sensor, nanomaterials for biomedical applications and renewable energy.

mdwasiahmad@gmail.com
Notes:
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CaO/Al2O3Aerogels and Alcogels: Effective Heterogeneous Catalysts for Biodiesel
Production
Houssam El-Rassy
American University of Beirut, Lebanon

B

iodiesel has become the most promising substitute or additive to diesel fuels since it is renewable,
clean, and share similar properties to diesel. In this work, CaO/Al2O3 calcined aerogels and alcogels
with different Ca:Al molar ratios were synthesized for the transesterification of Waste Cooking Oil (WCO)
using a rapid epoxide-initiated gelation sol-gel method. Synthesized catalysts were characterized using
FTIR spectroscopy, nitrogen adsorption-desorption technique, scanning electron microscopy, and X-Ray
diffraction. Calcined aerogels with low CaO content were found to be not as affected by calcination at 700oC
as their corresponding calcined alcogels, as well as maintaining different structures. The 3:1 CaO/Al2O3
calcined aerogel showed the best catalytic activity using the minimum amount of material to produce high
biodiesel yield and conversion with no soap formation. The effect of CaO content, catalyst loading, methanol
to oil ratio, and reaction time on biodiesel production were investigated. Maximum biodiesel yield (88.6 %)
with highest purity (98.5 %) was achieved under the optimal conditions. This work reports the use of the first
Ca-Al-based aerogels for the production of biodiesel from WCO in an economical and eco-friendly process.

Biography
Houssam Rassy is an Associate professor of Inorganic chemistry at the American University of Beirut. He received his PhD in
Chemistry from University Claude Bernard – Lyon I, France in 2003. He joined University Pierre et Marie Curie – Paris VI in
2003 as post-doctoral fellow before starting his independent career at AUB in 2005. His research interests combine physical and
inorganic chemistry, material science, and chemical engineering. He focuses essentially on the design of novel highly porous
metal oxide aerogels via the sol-gel process and their application in heterogeneous catalysis, wastewater treatment, selective
adsorption, and production of biodiesel.

Notes:

Houssam.Rassy@aub.edu.lb
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Spin fluctuations in Iron-Gallium Intermetallic Compounds
Yao Zhang
Shanghai Jiao Tong University, Shanghai, China

W

ell-established theories in field of magnetism are restricted to two narrow extremes, i.e., the localized
and itinerant-electron regimes. Although great effort including Hartree-Fock approximation (HFA)
and random phase approximation (RPA) in magnetic theories has been made to elucidate the magnetic
properties in the intermediate range of the two opposite extremes, a successful theory remains elusive. The
HFA underestimates the amplitude of fermion thermal excitations and the spin density fluctuations due to
its oversimplified assumption that the thermal spin-flip excited electrons and holes move independently
under a static mean field. The RPA theory in terms of an oscillating molecular field, however, only takes into
proper account the effects of spin waves as elementary excitations around the equilibrium state, missing the
correlations between the excited modes of fluctuations. The self-consistent renormalization (SCR) theory
of spin fluctuations and related theories successfully approach the localized regime based on the itinerant
picture by mediating the magnetic momentum of itinerant electrons in terms of wave-number-dependent
spin fluctuation and generalized dynamical fluctuations. Despite this, however, a unified dynamical theory
is still being debated, particularly due to the limited diversity of materials for further study, as well as the
difficulty in reconciling these two polar extremes.

Here, we expose the case for the weakly ferromagnetic system FeGa3-yGey, wherein these two opposite
models are reconciled, such that the magnetic susceptibility is quantitatively explained by taking into account
the effects of spin–spin correlation. With the electron doping introduced by Ge substitution, the diamagnetic
insulating parent compound FeGa3 becomes a paramagnetic metal as early as at y = 0:01, and turns into a
weakly ferromagnetic metal around the quantum critical point y = 0:15. Our analysis implies a potential
universality for all itinerant-electron ferromagnets.

Biography
Yao Zhang was major in inorganic chemistry as a bachelor in Jilin University, China, and obtained his doctoral degree in
condensed matter physics from Kyoto University, Japan. Yao focused on the field of itinerant electron magnetism, and suggested
spin fluctuations may play a key role in universally explaining the magnetism of weakly itiernat-electron ferromagnets. Currently,
Yao is working at Department of Chemistry, Shanghai Jiao Tong University. His work designed on inorganic porous materials is
proved to be functional as a radical indicator.

yao.ns@sjtu.edu.cn
Notes:
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High Pressure Thermophysical Properties of Complex Mixtures Relevant to
Liquefied Natural Gas (LNG) Processing
Saif Al Ghafri
University of Western Australia, Australia

K

nowledge of the thermophysical properties of complex mixtures at extreme conditions have always
been essential to the Liquefied Natural Gas (LNG) industry’s evolution because of the tremendous
technical challenges present at all stages in the supply chain from production to liquefaction to transport.
In this work, we present a wide range of experimental measurements made for different binary and ternary
mixtures relevant to LNG processing. For this purpose, customized and specialized apparatus were designed
and validated over the temperature range (200 to 423) K at pressures to 35 MPa. The mixtures studied were
(CH4 + C3H8), (CH4 + C3H8 + CO2) and (CH4 + C3H8 + C7H16); in the last of these the heptane contents was
up to 10 mol %. Viscosity was measured using a vibrating wire apparatus, while mixture densities were
obtained by means of a high-pressure magnetic suspension densimeter and an isochoric cell apparatus.
Surface tensions was measured using the capillary rise method in a visual cell, which also enabled the
location of the mixture critical point to be determined from observations of critical opalescence. Mixture
heat capacities were measured using a customized high-pressure differential scanning calorimeter (DSC).
The extensive experimental data gathered in this work were compared with a variety of different advanced
engineering models frequently used for predicting thermophysical properties of mixtures relevant to LNG
processing. In many cases the discrepancies between the predictions of different engineering models for
these mixtures was large, and the high quality data allowed erroneous but often widely-used models to
be identified. The data enable the development of new or improved models, to be implemented in process
simulation software, so that the fluid properties needed for equipment and process design can be predicted
reliably which is essential for oil and gas industry. This in turn will enable reduced capital and operational
expenditure by the LNG industry.

Biography
Saif Al Ghafri is a postdoctoral research fellow at UWA working in the Thermophysical properties measurements. He obtained
his PhD in 2013 on Carbon Capture and Storage (CCS) from Imperial College London, focusing on measurements of the
Thermophysical properties of mixtures of carbon dioxide with reservoir fluids. Dr Al Ghafri worked as a postdoctoral research
associate at Imperial College for two years before joining UWA. He is currently involved in different LNG projects within the
Fluid Science and Resources (FSR) group including vapor-liquid equilibrium, viscosity, solid-liquid equilibrium, density, bubble
points and boil-off gas measurements.

saif.alghafri@uwa.edu.au

Notes:
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Low Polydispersities from a Novel Free Radical Initiator
Yao Zhang
Shanghai Jiao Tong University, China

P

olymers are one of the most important materials in modern society due to the multiple applications
in the field of optical, electronic, biomedical areasetc.1 Billion dollars’ worth of polymer have been
produced every year, among which half of the production are based on radical method2. Precise synthesis
of polymers of designed molecular weight with low polydispersity is crucial for their properties. The
most delicate examples with low polydispersity are the natural ones, such as enzymes and nucleic acids.
Traditionally, low-polydispersity polymers were synthesized through anionic polymerization, reversible
addition-fragmentation chain-transfer polymerization, or Atom Transfer Radical method. Here, we would
like to represent a novel version of free radical initiator, which is based on porous materials. The indicator
is completely inorganic and relatively green, the progress is believed to be neat and convenient, and its high
activity suggests broad applicability. Besides, the indicator is at low cost. At present, apolydispersity (1.06)
of polymethylmethacrylate has been observed.

Biography
Yao Zhang was major in inorganic chemistry as a bachelor in Jilin University, China, and obtained his doctoral degree in
condensed matter physics from Kyoto University, Japan. Yao focused on the field of itinerant electron magnetism, and suggested
spin fluctuations may play a key role in universally explaining the magnetism of weakly itiernat-electron ferromagnets. Currently,
Yao is working at Department of Chemistry, Shanghai Jiao Tong University. His work designed on inorganic porous materials
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Improvement in the survival rate of freeze-dried lactic acid bacteria with the addition
of a disaccharide-antioxidant mixture
Kiyoshi Kawai
Hiroshima University, Japan

ome kinds of lactic acid bacteria (LAB) are destabilized during freeze-drying and subsequent storage.
Stabilizing effect of various protectants on the freeze-dried LAB, therefore, has been investigated
intensively. Specific animals such as tardigrade and chironomid have a large amount of disaccharides
(sucrose and/or trehalose) in the dehydrated state and survive. In addition, sucrose and trehalose play a role
of effective protectant for dehydrated biomaterials. More recently, it was found that a leech capable could
survive at the extremely low temperature. Furthermore, the leech has a large amount of antioxidant such as
carnosine after the freeze-thawing. Taking this into account, there is a possibility that carnosine plays a role
of stabilizer to freeze-dried LAB. The purpose of this study was to understand effect of sucrose, carnosine,
and their mixture on the survival rate of freeze-dried LAB.

S

Lactobacillus reuteri JCM 1112T (L. reuteri) were provided from RIKEN BioResource Center, Japan.
Antioxidants such as carnosine, sucrose, and their mixtures were dissolved in PBS, and mixed with the
LAB suspension (1×1010 CFU/ml). The formulations were freeze-dried, and stored in various water activity
conditions (0.11~0.85) at 25 ºC for 4 weeks. Survival rate of LAB was evaluated after the storage.
There was no or very little reduction of survival rate for control (non-additive sample) after freeze-drying,
but decreased drastically after storage. The control sample showed a relatively high survival rate at water
activity = 0.11, but the survival rate remarkably decreased at a higher water activity. Carnosine and sucrose
samples showed higher survival rate than control at water activity = 0.11, and decreased with increase in
water activity. The carnosine-sucrose sample showed the best stabilizing effect among the samples. These
results were discussed based on the “water substitution” and “glass transition” concepts.
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Intelligent Materials for Biochemical Degradation of Blue Ink 242Using Free and
Immobilized Bacterial Cells
Teodor Sandu
National Institute for Research and Development for Chemistry and Petrochemistry- ICECHIM, Bucharest, Romania

tatement of the Problem: Industrial and urban development yields large amounts of pollutants. In this
respect it becomes worth mentioning that textile industry consumes large amounts of water and releases,
in turn, effluents rich in environmental harmful compounds, such as: suspensions of solids, detergents, amine,
aldehydes, heavy metals and dyes. Dyestuffs, especially azo-dyes, are of utmost importance, because of their
impact on the environment. Their hard biodegradability requires identifying viable water amendment means.

S

Methodology & Theoretical Orientation: Biological treatment can remove significant amounts of
biodegradable organic compounds, less expensive than physical and chemical methods. In this regard, the
use of Bacterial Cells (BCs) may be a viable means of restoring water quality. Unfortunately, BCs show
short catalytic lifetimes, which limits their use. To this end, an attempt was made to overcome the drawback
of short catalytic lifetimes, by the immobilization of BCs on intelligent polymer materials.
Findings: In this work intelligent materials were developed using immobilized BCs and involved in the
amendment of waters bearing high dyes loadings. In this work, magnetic pearls were developed using two
polymers (acrylic copolymer and Polyvinyl Alcohol) in mixture with Fe3O4 and used to immobilize BCs.
Results concerning the effectiveness of BCs in the biodegradation of a blue azo-dye are provided, both free
and immobilized BCs being tested. For a thorough investigation, not only unmodified pearls were used, but
also chemically activated ones (with glutardialdehyde).
Conclusion & Significance: The biodegradation process was studied by UV measurements after different
contact times (24; 72 and 144 h) and it was found that remediation was successful. Pearls were also
characterized by other modern techniques (FTIR, TGA, and SEM).
Acknowledgement: This work has been funded by the Romanian Project.
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Brain extracellular peptidases and design of stable enkephalin modifications providing
long-term analgesia
Mark I. Mosevitsky
Kurchatov Institut, Russia

I

n brain, a group of weakly bound to neurons extracellular metallopeptidases (NEMP) is present (E.
Kropotova, M. Mosevitsky. Neurochem. Res. 2016, 41, 2666-2674). It contains carboxypeptidase NEMP1
and amino peptidase NEMP2, which can be responsible for rapid degradation of exogenous peptides
introduced in brain. It was found that these enzymes are unable to break the peptide bonds formed by
β-alanine. Keeping in mind this finding, we designed several modifications of opioid peptide enkephalin
(Tyr-Gly-Gly-Phe-Met). The modifications carrying the β-alanine residues at the ends (βAla-Tyr-Gly-GlyPhe-Met-βAla and βAla-Tyr-Gly-Gly-PheNH2) showed high stability in the synaptosome suspension that
mimics extracellular medium of the brain. These stable enkephalin modifications were tested in standard
“pain” experiments on rats with intranasal peptide administration. Both “stable” modified forms have fully
preserved anesthetic efficiency of enkephalin, but it is highly prolonged. Taking into account non-toxicity of
β-alanine and the simple structure of created enkephalin modifications, it should be assumed that described
modifications have a good chance to become promising anesthetic drugs.
Acknowledgement: This work was supported by Russian Basic Investigations Foundation (grants 09-0401571-a and 12-04-00505-a and 14-04-00587-а (to M.I. Mosevitsky).
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Optimization of high ultrasound-assisted extraction (INEFU) of active components
from natural materials by response HPLC-PDA analysis
Chris Moon
SKEDERM cosmetic R&D center, South Korea

H

igh ultrasonic-assisted extraction technology (INEFU) was employed to extract the active components
from natural materials (Green coffee bean, Citrus madurensis, Centella asiatica, Laminaria Japonica).
The extraction conditions were optimized by response surface method and Box-Behnken design. The active
component yields were obtained under the optimum parameters: ultrasound power 1800W, ultrasound time
42 min, and particle size 80 meshes. After INEFU by natural materials (Green coffee bean, Citrus madurensis,
Centella asiatica, Laminaria Japonica) were analyzed with high performance liquid chromatography
(HPLC). HPLC analysis showed that four natural materials were composed of difference combination of
Vitamin C, Polyphenol, Chlorogenic acid, Caffeine, Caffeic acid, Asiaticoside, Alginic acid. In addition,
A method for the analysis of natural materials (Green coffee bean, Citrus madurensis, Centella asiatica,
Laminaria Japonica) belonging to different classes has been developed and validated. The analyses were
performed by HPLC–PDA directly after INEFU and HAE extracts for natural materials and after freeze
dryer for five important active index components. The method was fully validated and applied to the analysis
of active index component in samples from natural materials. Natural materials varieties and one wellknown international cultivar, wonderful. The method allowed qualitative and quantitative analysis of the
principal active index component in the different extract methods (INEFU and HAE) of Green coffee bean,
Citrus madurensis, Centella asiatica, Laminaria Japonica. Differences in active index component profile and
concentration can be evidenced, allowing green coffee bean, Citrus madurensis, Centella asiatica, Laminaria
Japonica to be distinguished on the basis of the concentration of compounds from INEFU extract methods.
.
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Non-conventional yeast genera influence on the chemical composition of wine
Santiago Benito
Madrid University Experimental Winery, Spain

D

uring the last years, other yeast genera different from the most popular one named Saccharomyces started
to be used in order to modify the final wine chemical composition to improve the final wine quality.
Those genera stopped being popular with the beginning of the commercialization of dried yeast that was
dominated by Saccharomyces cerevisiae. Among those non conventional species, Torulaspora delbrueckii
is able to increase the content in fruiter aroma compounds in wine. Lachancea thermotolerans is able to
increase the content in lactic acid increasing the acidity in wines from warm viticulture areas that suffer
from lack of acidity. Schizosaccharomycespombe is able to reduce the acidity through the consumption of
malic acid in wines from cold viticulture areas where to get the proper maturity is difficult and several years
get very acid wines that taste excessively sharp for regular consumers. These species start to be popular
and new commercial products that include them in their composition start to be popular. The use of those
genera generates different wines that look innovative from the conventional ones performed with the same
commercial dried yeasts used in many industries showing similar characteristics that make them parallel
showing typicality. The combination of these yeast genera can also influence other chemical compounds
that improve food safety in wines reducing the content in toxic compounds such as ochratoxin a, biogenic
amines or ethyl carbamate. New advances also show that the use of the non-conventional selected genera can
increase other chemical compounds that influence important quality parameters such as color.
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