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Dear Colleagues,

It is a great pleasure to announce that The Scientistt will host the 2nd Global Summit and 
Expo on Nanotechnology and Nanomaterials (GSENN2022) will be held in Copenhagen, 
Denmark during June 13-15, 2022.

GSENN2022 aims to bring together the renowned researchers, scientists and scholars to 
exchange ideas, to present sophisticated research works and to discuss hot topics in the 
field and share their experiences on all aspects of Nanotechnology and Nanomaterials.

The GSENN2022 will be a 3 days event that means to gather the key players of the 
Nanotechnology and Nanomaterials community and related sectors. This event is launched 
with the aims to become an established event, attracting global participants, intent on sharing, 
exchanging and exploring new avenues of Nanotechnology and Nanomaterials, Catalysis 
and Surface Process, Smart Graphene Materials, Nanoparticle enhanced spectroscopy, 
Nanotechnology Risk & Safety, Nanoscale structures for solar energy

Moreover, the conference offers a valuable platform to create new contacts in the field of 
Nanotechnology and Nanomaterials, by providing valuable networking time for you to meet 
great personnel in the field.

We look forward to seeing you at GSENN2022 in Copenhagen, Denmark
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Unprecedented Stretchability of Highly Conductive 
Large-Area Graphene Grown Directly at 100oC

Yire Han, Jang-SuJung, and Soon-Gil Yoon1*
1Department of Materials Science and Engineering, Chungnam National University, Daeduk Science 
Town, 34134, Daejeon, Republic of Korea

Abstract 
The direct synthesis of inherently defect-free, large-area graphene on flexible substrates is a 
key technology forsoft electronic devices. In the present work, in situplasma-assisted thermal 
chemical vapor deposition (PATCVD) is implemented in order to synthesize 4-inch-diameter high-
quality graphene directly on 10-nm-thick Ti-buffered substrates at 100 °C. The in situ synthesized 
monolayer graphene displays outstandingstretching properties coupled with low sheet resistance. 
Further improved mechanical and electronic performances are achieved by the in situ multi-stacking 
of graphene. The 4-layered graphene multi-stack is shown to display an ultralow resistance of ~ 
6 Ω per square,which isconsistently maintained during the harsh repeat stretching tests and is 
assistedby self-p-doping under ambient conditions. Graphene-field effect transistors fabricated on 
polydimethylsiloxane (PDMS) substrates reveal an unprecedented hole mobility of ~ 21,000 cm2V-
1s-1at a gate voltage of -4V, irrespective of the channel length, which is consistently maintained 
during the repeat stretching test of 5,000 cycles at 140% parallel strain.

Keywords
Transfer-Free Monolayer Graphene; Low-Temperature Growth; Giant Domain Size; High-
Conductivity; Superb-Stretchability

Biography
Soon-Gil Yoon received his Ph.D. from the Korea Advanced Institute of Science and Technology, 
Korea in 1988. He is a professor in Materials Science and Engineering, Chungnam National University, 
Korea since 1990. He published about 380 peer-reviewed papers since 1990. His representative 
papers are Nano Letters (2010) for IST thin films and nano wires, Advanced Materials (2011) for 
Photo-electrochemical activity using TiO2/ITO/CNT nanocomposites, Advanced Materials (2012) for 
Nano-Floating Gate Memory using BMNO-Bi composites, Nano Energy (nine papers) for piezoelectric 
energy harvesting using organic/inorganic halide perovskite thin films, Advanced Science and Nano 
Today (2021) for high flexibility and high stretchability of the transfer-free, high-quality, large-area 
monolayer graphene grown at 100 oC.His current research interests are Ferroelectrics, Transparent 
and Dielectric Materials, Perovskite Solar Cells, Transfer-free Graphene, Piezoelectric energy 
harvesting using organic/inorganic halide perovskite, and Antibacterial activity of Al-doped ZnO 
(AZO), ZnAl2O4 , and Si1-xZnxO thin films.  Contact: sgyoon@cnu.ac.kr. 

mailto:sgyoon@cnu.ac.kr
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3D Nanoprinting via Control Molecular Assembly

G. Liu*
Department of Chemistry, University of California, Davis, CA 95616, USA.
*gyliu@ucdavis.edu

Abstract
While various 3D printing technology has gaining momentum in additive manufacturing, 3D 
nanoprinting remains challenging due to its requirement of high spatial precision.  Combining 
scanning probe microscopy and nanolithography, microfluidic delivery, this presentation introduces 
a new surface chemistry means, known as “controlled molecular assembly”, which enables 3D 
nanoprinting.[1] While self-assembly of molecules is relatively well-known and frequently utilized in 
chemical synthesis and material science, controlled assembly of molecules represents a new concept 
and approach. The key to controlled assembly is the fact that ultra-small solution droplets exhibit 
different evaporation dynamics from those of larger ones. This new approach enables delivery of 
sub-femtoliter aqueous droplets containing designed molecules, which lead to well-defined features 
with dimensions as small as tens of nanometers, as illustrated in the Figure. The initial shape of the 
droplet and the concentration of solute within the droplet dictate the final assembly of molecules due 
to the ultrafast evaporation rate and dynamic spatial confinement of the droplets. Applications of this 
technology in 3D nanoprinting are demonstrated.[2] The level of control demonstrated in this work 
brings us closer to programmable synthesis for chemistry and materials science, well as additive 
manufacturing.[3]

Keywords
3D Printing; Nanoprinting; Self-Assembly; Controlled Assembly; Nanomaterials

References
J. Zhang, V. A. Piunova, Y. liu, A. Tek, J. frommer, G. Y. Liu, J. Sly,J. Phys. Chem. Lett, 9, 6232-6237, 
(2018).
J. F. Ventrici de Souza, Y. Liu, S. Wang, P. Dorig, T. Kuhl, J. Frommer and G. Y. Liu. J. Phys. Chem. 
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B., 122, 956−962, (2018)
J. Zhang, H. Yu, B. Harris, Y. B. Zheng, U. Celik, L. Na, R. Faller, X. Chen, D. Haudenschild, G. Y. 
Liu, J. Phys. Chem. C, 124(1), 6405-6412, (2020)

Biography
The speaker, Gang-yu Liu is currently a professor of chemistry at University of California, Davis.   She 
received her Ph.D. from Princeton University in 1992, and completed her postdoctoral research at UC 
Berkeley in 1994 under a Miller Research Fellowship.  Her overall research objectives focus on the 
development of advanced nanotechnology and exploration of its applications in materials science. 
One important aspect of the research is the design and engineering 3D nanostructures with designed 
chemical functionality and patterns. The exquisite precision attainable by the nanolithographic 
methods they have developed allows complex multivalent interactions such as surface reactions 
and bio-recognition to be controlled by varying the separation and local environment of the binding 
sites.The presentation will update audience with forefront academic research in nanoscience and 
nanotechnology, and to explore the new applications.  
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Silicon Nanotechnology for Single Molecule and Single 
Cell Biology

G. Timp1*
1Electrical Engineering and Biological Science, University of Notre Dame, Notre Dame, IN 46556 
USA
* correspondence should be addressed to G.T. (email: gtimp@nd.edu)

Abstract
A cell is a wet, living nanosystem. Separated from its environment by a thin membrane, a cell reacts to 
external stimuli through a complex, sprawling network of molecules that execute tightly coordinated 
chemical reactions operating under conditions of continuous stochastic thermal fluctuations. The 
organization of this network is still mysterious, however. How the molecules comprising it are put 
to work isn’t easily parsed because our knowledge of the distribution and the activities within the 
network is deficient.

Figure 1. Silicon Nano-technology for Single Molecule and Single Cell Biology. (a) STEM image 
obtained under physiological conditions of P1 phage infecting an E. coli. (b) A nanopipette with a 3 
nm orifice is shown. (c) A snapshot from a molecular dynamics simulation of a peptide translocating 
through a sub-nanopore.
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In this presentation, three examples illustrate how silicon nanotechnology can be used to unravel 
the mysteries of a living cell. First, cell physiology can be visualized with nanometer-scale resolution 
using low voltage, low dose Scanning Transmission Electron Microscopy (STEM) in conjunction 
with a microfluidic chip that is so thin that it is practically transparent to the electron beam (Fig. 1a).
[1] Mycoplasma, which is supposed to be among the smallest, simplest self-replicating bacteria 
containing a minimal genome with a minimum set of organelles necessary for growth and replication, 
can be visualized this way. Second, cell secretions that constitute a complex subset of molecules 
referred to as the secretome are key factors mediating cell-cell communications. Eavesdropping 
on the secretome informs molecular diagnostics, but the challenge is to detect the proteins as they 
are secreted only in minute amounts.[2] Using a pipette, drawn to a nanometer-diameter orifice 
(i.e. a nanopipette), single molecule secretions from single cells can be detected by measuring 
blockades in the electrolytic current flowing through the pipette (Fig. 1b). Finally, it is possible to 
directly “read” the sequence of amino acid residues in a peptide and identify mutations and post-
translational modifications in it with single site specificity using a sub-nanometer-diameter pore, 
(i.e. a sub-nanopore) spanning a thin silicon membrane. When a denatured peptide immersed in 
electrolyte is impelled by an electric field through a sub-nanopore, the ion flow through it fluctuates 
in proportion to the occluding volume, producing a blockade current that informs on the acids in the 
pore waist (Fig. 1c).[3] 

References
E. Kennedy, E.M. Nelson, T. Tanaka, J. Damiano and G. Timp, ACS Nano, 10, 2669-2677 (2016).
E. Kennedy, M. Hokmabadi, Z. Dong, K. McKelvey, E.M. Nelson and G. Timp, Nano Lett., 18, 4263-
4272 (2018).
E. Kennedy, Z. Dong, C. Tennant and G. Timp, Nature Nanotechnology, 11, 968-976 (2016). 
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CNT Growth Mechanism and a Self-Sustained Process 
for Methane Decomposition over Ni-Pd/CNT Catalyst
I-Wen Wang, Tuhin Khan, Jianli Hu*
Department of Chemical and Biomedical Engineering, West Virginia University, USA

Abstract
Thermocatalytic decomposition (TCD) of methane can produce hydrogen and valuable nanocarbon 
co-products with low to near-zero CO2 emission. The challenges are fast catalyst deactivation and 
separation of carbon nano materials from the catalyst. In this study, a series of Pd promoted Ni 
catalysts, prepared with varying Ni/Pd ratio on CNT support, were evaluated for methane TCD 
performance. Characterization by a number of analytical instrumentations such as STEM-EDS 
showed that Pd metallic particles are well-crystallized and dispersed into a Ni-based lattice to 
form NiPd alloys. Calculation by Density Functional Theoryshowed that the formation of C2 was 
more favorable than the C diffusion to sublayer over Ni(111) surface, whereas over the Ni3Pd(111) 
surface the diffusion of carbon to the sub-layer was found to be the favorable than the C2 formation 
(Figure is attached). The favorable dissolution of carbon contributed to the high stability of Ni3Pd 
in TCD, whereas the presence of stable C2 species on Ni(111) surface was responsible for coke 
accumulation leading to fast deactivation of Ni/CNT. A cyclic reaction-regeneration process for self-
sustained TCD was experimentally demonstrated. In each cycle, a portion of the separated CNT 
product was used to re-synthesize Ni-Pd/CNT catalyst for the use in the next reaction cycle. After 
five cycles of operation, CH4 conversion, morphology and crystallinity of carbon product remain 
unchanged.

Keywords
Carbon Nanotub; DFT; Thermocatalytic

Biography
Dr. Jianli (John) Hu is a Chair Professor and the Director of Shale Gas Center at West Virginia 
University. He leads an interdisciplinary team carrying out cutting edge research in clean energy. 
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He has demonstrated strong leadership in partnering with U.S. national laboratories and industrial 
companies. His research interests span across the fields of reaction engineering, surface chemistry, 
plasma and microwave-enhanced catalytic reactions.Before joining WVU, Dr. Hu led innovation 
efforts at Koch Industries, Pacific Northwest National Laboratory and BP Oil.  He has been granted 
38 U.S. patents and published over 150 journal and conference papers.
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Functionalized Harmonic Nanoparticles for Controlled 
Drug Release and Targeted Bioimaging Applications 

S. Gerber-Lemaire*
1Ecole PolytechniqueFédérale de Lausanne, Group for Functionalized Biomaterials, EPFL SB ISIC 
SCI-SB-SG, Station 6, CH-1015 Lausanne, Switzerland
*Sandrine.Gerber@epfl.ch

Abstract
Harmonic nanoparticles (HNPs), which are composed by non-centrosymmetric inorganic nanocrystals 
presenting a highly efficient non-linear response, have recently emerged in multiphoton imaging 
applications with the aim of overcoming some limitations of fluorescent probes [1]. In particular, 
HNPs exhibit several favorable properties for bioimaging applications such as i) the ability to image 
their second harmonic signal in response to excitation from the UV to mid-IR; ii) the absence of 
photo-bleaching, blinking and saturation; and iii) their spectrally narrow emission signals. Taking 
advantage of these properties, we recently demonstrated the suitability of HNPs (BiFeO3, BFO or 
LiNbO3, LNO) HNPs to be coated with a silica shell and post-functionalized with targeting ligands 
or molecular payloads for cancer cell and tissue imaging [2], stem cell tracking [3] and on-demand 
uncaging applications [4].

Herein, we present effective NIR light responsive nanocarriers based on LNO HNPs conjugated 
to anticancer drugs and analogues, using a coumarin derivative as photoresponsive tether. The 
inherent flexibility of HNPs with respect to the excitation wavelength, associated with the possibility to 
apply double excitation protocols, make them ideal systems for light-triggered release applications. 
Another recent development of functionalized LNO HNPs made use of covalent conjugation with 
Gd3+ chelates for dual optical and magnetic resonance imaging. The design of tailored surface 
chemical modifications of HNPs paves the way toward theranosticnanoplatforms combining highly 
sensitive diagnosis capacity with on-demand controlled drug delivery and treatment monitoring 
through multimodal imaging capabilities.

Keywords
Harmonic Generation; Surface Functionalization; Dual Imaging Modality; Dielectric Nanoparticles; 
Drug Delivery

References
L. Bonacina, Mol. Pharmaceutics, 7, 205 – 209, (2013).
S. Passemard, D. Staedler, G. Sonego, T. Magouroux, G. S. Schneiter, L. Juillerat-Jeanneret, L. 
Bonacina, S. Gerber-Lemaire, J. Nanopart. Res., 17, 414, (2015).
L. Dubreil, I. Leroux, M. Ledevin, C. Schleder, L. Lagalice, C. Lovo, R. Fleurisson, S. Passemard, V. 
Kilin, S. Gerber-Lemaire, A. M. Colle, L. Bonacina, K. Rouger, ACS Nano, 11, 6672– 6681 (2017).
J. Vuilleumier, G. Gaulier, R. De Matos, D. Ortiz, L. Menin, G. Campargue, C. Mas, S. Constant, 
R. Le Dantec, Y. Mugnier, Bonacina, S. Gerber-Lemaire, ACS Appl. Mater. Interfaces, 11, 27443– 
27452 (2019).
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Biography
Sandrine Gerber is, since 2007, Deputy Director of the Institute of Chemical Sciences and 
Engineering (ISIC) and Head of the Group for Functionalized Biomaterials (SCI-SB-SG) at the Ecole 
PolytechniqueFédérale de Lausanne (EPFL, Switzerland). She has broad knowledge in synthetic 
organic chemistry for the design and preparation of complex bioactive molecules. The research 
activities of her group focus on the design, synthesis and evaluation of functionalized nanomaterials 
and biomaterials for therapeutic applications as drug/gene carriers, cancer theranosticnanodevices 
and viral sensors. As part of her management function in ISIC, Prof Gerber has direct supervision 
of analytic platforms, support services and workshops of the Institute. She manages several 
independent national and international multidisciplinary scientific projects. Sandrine Gerber received 
several awards for her research work, including the 2010 Werner Prize from the Swiss Chemical 
Society, andwas elected Fellow of the International Association of Advanced Materials in 2020.
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CarboxyalkyatedLignin Nanoparticles as Functional 
Emulsifiers

Zahra Shomali, Pedram Fatehi*

Biorefining Research Institute, and Department of Chemical Engineering, Lakehead University, 
Thunder Bay, ON, Canada 
*corresponding author: pfatehi@lakeheadu.ca

Abstract
Lignin is the richest source of renewable aromatic structure and has an immense potential to replace 
existing synthetic chemicals. The heterogeneity of extracted lignin is, however, challenging and 
motivates research for creating advanced lignin-derived materials. Lignin nanoparticle (LNP) is 
an example of such materials. Here, we present an aqueous-based acid-precipitation method for 
preparing functional LNPs from carboxyalkylated lignin. We investigate how the length of the carbon 
chain (i.e., carbon spacer) on carboxyalkylated lignin affects the physicochemical properties of the 
carboxyalkylated lignin nanoparticles (CLNP)s in solution systems. In addition, we investigate how 
these CLNPs will impact the particle size, and stability of oil-water emulsions. This presentation 
discusses the impact of physicochemical properties of different carboxyalkylated lignin on LNP 
production and oil-water emulsion properties using advanced tools, such as HSQC NMR, P NMR, 
XPS, dynamic light scattering instrument, QCM-D, tensiometer, and stability analyzer. The novel 
CLNPs would offer economic and environmental advantages applied in coating, glue, and composite 
material production as 1) cost-effective one-step nanoparticle preparation method since aqueous 
acid-precipitation was used for lignin nanoparticle production, and 2) control over the size and 
functionality of the nanoparticles could be achieved. In addition, this presentation covers various 
general aspects of fundamental and applied topics on biomass utilization and biorefining as well as 
colloid and interface science and engineering. 

Keywords 
Lignin Nanoparticles; QCM; Adsorption; Emulsion; Biorefining
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Bismut’s Way of the Malliavin Calculus Non-Markovian 
Semi-Groups: An Introduction

R. Léandre
1Université de Bourgogne-Franche-Comté, Besançon, France
*Remi.Leandre (arobase)univ-fcomte.fr

Abstract
We perform a review of some of our recent results concerning the applications of the Malliavin to big 
order generators when there are no stochastic processes and no stochastic differential equations 
which represent the solution of the considered parabolic equation.

Keywords
Heat Kernel; Semi-Classical Approximation

References
Bismut’s way of the Malliavin Calculus for non-Markovian Semi-Groups: an Introduction. In “Analysis 
of Pseudo-Differential operators”. Trends in mathematics. M.W. Wong and al eds.(2019)

Biography
Rémi Léandre is directeur de recherche at CNRS and has written about 170 papers in journals or 
proceedings. He received the Bronze Medal of CNRS in 1988 and the Rollo Davidson Prize in 1989 
for various works on hypoelliptic diffusions. He works on the applications of the Malliavin Calculus, 
white noise analysis and stochastic differential geometry to analysis, geometry and mathematical 
physics. He  has organized several conferences in France and published with X. Dai, X. Ma and W. 
Zhang two books in honour of J.M. Bismut in Astérisque (French Mathematical Society).
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Chemical analysis, investigation of antioxidant, anti-
hemolysis and anti-lipid peroxidation activities of peel 
and pulp extracts from Mangiferaindica var. Mahajanaka
P. Koonyosying, N. Paradee, and S. Srichairatanakool*
Oxidative Stress Research Cluster, Department of Biochemistry, Faculty of Medicine, Chiang Mai 
University, Chiang Mai 50200, Thailand
*Email: somdet.s@cmu.ac.th  

Abstract 
Mahajanaka mango is a Thai fruit that is useful as a food-colorizing agent and has potential to be used 
in various nutraceutical products. We aimed to prepare both a water extract and an ethanolic extract 
from thepeel and pulp fractions of this fruit. We then analyzed the phenolic compounds, β-carotene, 
mangiferin (MG) and the total phenolic content (TPC) to identify any beneficial biological activities. 
The ethanolic extract obtained from the peel exhibited higher TPC (p < 0.01) than the water extract. 
Accordingly, the yellow specimen revealed a larger amount of TPC than the green specimen, while 
the peel revealed a larger amount than the pulp. In addition, the pulp extract obtained from the yellow 
specimen contained quercetin, kaempferol, pycnogenol, coumaric acid, caffeic acid aglycones 
and their glycosides, while the peel extract contained these phenolics together with naringenin. 
Likewise, the peel ethanolic extract contained higher MG content than the water extract. Notably, 
the peel extract had higher TPC than those of Chok-anan and Namdokmai mangos, while the pulp 
extract revealed higher β-carotene content than that of Chok-anan. Importantly, the ethanolic extract 
obtained from the Mahajanaka peel and pulp exhibited anti-hemolysis and free-radical scavenging 
properties in red blood cells along with iron-chelating activities in a concentration-dependent manner. 
Thus, the peel and pulp samples of the green and yellow Mahajanaka mango contained significant 
amounts of bioactive phenolics and b-carotene that can potentially offer nutraceutical benefits for 
human health.

Keywords
Antioxidant; Anti-Hemolysis; Mangiferaindica; Mango; Mangiferin; Phenolic

Biography
Dr. Somdet Srichairatanakool, PhD. is a professor in Biochemistry at the Department of Biochemistry, 
Faculty of Medicine, Chiang Mai University, Chiang Mai, Thailand. He has received a B.Sc. (Med. 
Tech.) degree from Chiang Mai University, an M.S. (Biochemistry) degree from Mahidol University 
in Thailand, and a PhD. (Haematology) from the University of London in the United Kingdom. His 
research of interest is focused on iron overload and chelation in iron-loaded cells, animals, and beta-
thalassemia patients. Additionally, his research focus includes the development of beneficial iron-
chelating compounds obtained from natural products, chemical synthesis, and microbials. He has 
produced a range of functional and supplementary foods such as green tea extract tablets, green 
tea, curcumin extract drinks, and perilla fruit oil-supplemented soybean milk for clinical investigations 
involving healthy subjects, elder people, and beta-thalassemia patients.  
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3D Dendritic Crystal Growth Simulation
O. E.Marceliano1*, F. L.O. Rodrigues2
1UEA Universidade do Estado do Amazonas, Parintins-AM, Brazil.
2UVA Universidade Vale do Acarau, Sobral-CE, Brazil.
*meoliveira@uea.edu.br

Abstract
In this work we present 3D crystals growth by computer simulation model. We deal with some 
modifications of Kobayashi model to verify impact in crystals near crystals with impurities. Our 
theoretical model consist a phase-field 3D Kobayashi model, our investigation method consist in 
create crystalcore like “seeds” near impurities to see their influence on crystal net. With increase in 
power of computers, today a 3D simulation like this can be easily done, making this field interesting 
to other scientists like nanomaterials investigators of battery ions improvements. First we use a 
version of our method implemented by a computer code using R programming language, after 
we treat a visualization of rendered 3D nice figures to understand this dynamics. Specially for this 
event we will present a lot of new simulations and discuss in a brief: computational aspects of code 
implementation, 3D visualization in Paraview and perspectives to Li ions battery studies.

Keywords
 Li ion Battery; Kobayashi’s Model; Crystal Growth; Computational Simulation

References
1. F. L. O. Rodrigues, M. P. Almeida and Raimundo N. Costa Filho. Phase Field Model for Dendritic 
Growth with Impurities, International Journal of Modern Physics C, Vol28, 2017. https://doi.
org/10.1142/S0129183117501054
2. O. E. Marceliano, Spherical Waves in a Closed Box. Autumn Meeting of Brazilian Physical Society. 
2020. 
https://sec.sbfisica.org.br/eventos/eosbf/2020/sys/resumos/R0118-2.pdf

Biography
Graduate and Master Degree in Physics UFMT Brazil. Doctor Degree in Physics UFC Brazil with 
research on Computational Physics and Petroleum Reservoir Simulation at LSN Lab which was 
supported by PETROBRAS. Act as Professor at UEA Amazon State University, Parintins, Amazon 
since 2012 to present days. Their research includes Computational Physics Simulations and Applied 
Physics for New Technologies. 2015 Samuel Benchimol Prize Laureate, 1st Place on Category 
Supporting Regional Development with project Producing Electricity Using Concentrated Solar 
Power Energy.
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Nanometer Expansion in Lithium Ion Batteries and 
How to Measure it
G.Bohn1*, J.Taub1, D. Oeser1and A.Ziegler1
1Faculty of Electrical Engineering, University of Applied Sciences, Würzburg‐Schweinfurt, 97421 
Schweinfurt, Germany
*Gunther.bohn@fhws.de

Abstract
Lithium is stored in the anode of lithium-ion batteries during charging. The most common anode 
material is carbon in the form of graphite particles [1]. The diameter of a graphite particle increases 
with the intercalation of lithium by 9% [2], which corresponds to 90 nm with a diameter of 1 µm. 
Inside the battery, this expansion leads to mechanical stress [3] and is therefore one of the causes 
of the limited cycle life of lithium-ion batteries [4]. X-ray tomography enables the direct measurement 
of the expansion of the graphite grains [5], but only in specially prepared cells. Batteries in the pouch 
cell design have a flexible casing. Therefore, the expansion of this type of cell can be measured 
externally with various sensors for displacement, force, mechanical expansion or ultrasound [6]. The 
resolution of the most precise method was previously 125 nm. Recently, a camera-based white light 
interferometer made it possible to measure expansion with a resolution of 64 nm [7].

Keywords 
Lithium-ion Battery, Pouch Cell, Battery Cycling, Dilatation, Expansion Measurement, White Light 
Interferometer
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Fast and Easy Preparation of Few-Layered-Graphene/
Ceramic Powders for Strong, Tough and Electrically 
Conducting Composites
A.Weibel1,*, A. Flaureau1, D. Mesguich1, G. Chevallier2, E. Flahaut1, C. 
Estournès1 and Ch. Laurent1
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Abstract
Graphene-ceramic composites are focusingworldwide attentionbecause they allow combining 
some very attractive electrical, thermal and mechanical properties as described in recent reviewsof 
the field. Processing methods involve the preparation of graphene/ceramicpowders followed by a 
densificationgenerally performed by Spark Plasma Sintering. Usual methods used to prepare the 
graphene/ceramicpowders (powder processing route, colloidal processing,salt precursor method, 
molecular mixing method) involve pre-existing graphene agglomerates prepared by chemicalor 
mechanical exfoliation ofgraphite.These are lengthy routes prone to leading to an heterogenous 
dispersion of graphene and introducingcontamination and/or undesirable structural defects, as 
in grapheneoxide or reduced graphene oxide. An alternative method will be presented where 
composite powders are prepared using the chemical vapour deposition of carbon in the form of 2-8 
layers graphene covering homogeneously the ceramic powder grains [1, 2]. The results obtained 
on the electrical, thermal and mechanical properties of the dense samples will be discussed. The 
proposed mechanical reinforcement and toughening mechanisms, such as graphene-pullout, crack-
bridging, crack-deflection and crack-branching will be presented. The graphene-induced grain-size 
refinement of the matrix is to be considered when discussing the properties. When appropriate, a 
parallel with carbon nanotube-ceramic composites will be made.

Keywords
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Challenges Regarding the Development of a 
Pharmaceutical Product Containing Nanostructured 
Lipid Carriers
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Abstract
Objective: NLC are amorphous macro compositions that - at the nano level - encapsulate in an 
oil sheet a variety of pharmacological active structures. It is paramount to convert the amorphous 
structure of a nano lipid in a powder form, to be transferred further on in the technological flow 
to obtain oral solid forms, encapsulated or compressed.

The present study aimed to find novel excipients capable to carry the oily nano-capsule that is 
forming the nanostructured lipid carrier (NLC) and by so, to convert the oily mass into powder; 
thus providing favorable technological attributes for processing into solid pharmaceutical forms 
(capsules, tablets), further allowing the active ingredients encapsulated in the nano lipid matrix 
an optimal release in the body. The experimental plan involved the combination of the NLC 
specimen with different concentrations of ten selected excipients. Two of the ten excipients took 
into study showed favorable profiles in terms of flowability and compressibility paired with a 
good dissolution profile of the active ingredients embedded into the nano capsule: magnesium 
alumino-metasilicate and silica colloidal hydrated. The oily nanostructured lipid matrix which 
encapsulates active principles was transformed into a powder mixture, suitable for processing by 
compression/encapsulation preserving the intact nano-capsules. Furthermore, dissolution results 
confirm that the release of the active ingredient complies with the quality requirements.

 
Figure 1. (a) NLC; (b) Homogenized mixture of NLC and magnesium aluminometasilicate; 
(c) Homogenized mixture of NLC and silica colloidal hydrated; (d) Tablets containing NLC
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Synthesis Mesoporous Materials as Catalyst Support 
by Non-hydrolytic sol-gel
Johan G. Alauzun*
1Institut Charles Gerhardt, Department D3, University of Montpellier, France
*johan.alauzun@umontpellier.fr

Abstract
Non-hydrolytic sol-gel involves the reaction in non-aqueous media of precursors with organic oxygen 
donors instead of water[1]. The reaction of chloride precursors with an ether or an alkoxide at 80-
150 °C provides useful alternatives to conventional sol-gel routes for the design of mesoporous 
oxide and mixed oxide materials, which have been successfully used as heterogeneous catalyst[2]. 
In this presentation I will focus on recent results concerning other materials such as metal oxide-
carbon nanocomposites[3] (Figure 1), and other non-hydrolytic routes involving for instance ester 
elimination[4] or original phosphonate-based organic-inorganic hybrid materials[5]. 
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Gas Sorption Via BN ©
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Abstract
The development of a low-carbon economy, e.g; by capturing emitted CO2 has been the focus of 
recent studies. Nevertheless, one of the main issues for its full development is storage. Among 
the different methods, solid-state sorption is expected to provide a safe, efficient and reversible 
approach.[1]Boron nitride (BN) is a promising candidate for solid-state sorption of many gases. 
Several structures of porous BN were reported showing its ability to reversibly adsorb hydrogen 
at room temperature.[2]However, desorption happens at high temperatures (up to 300°C). On the 
other hand, CO2 capture is limited due to weak electronic interactions between electron-deficient 
BN and the Lewis acid CO2.[3] Accordingly, research has lately been focused on improving BN 
adsorption/desorption capacities by tuning its properties (structural defects, doping, texture…).[4]
We herein opt for nanostructuring BN as well as doping by carbon in order to improve sorption 
capacities. Therefore, ammonia borane (AB) and amine-borane adducts (ABAs) RNH2BH3 are 
combined to create novel nanostructures. Other amine-borane based precursors are also explored 
such as ethylenediaminebisborane (EDAB). Many of these BN and BN(C) materials already showed 
interesting CO2 capture capacities and will soon be studied for H2 reversible storage.
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Hybrid Nanostructured Modifications of Unsaturated 
Polyester Resins For Icephobic Applications
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Abstract
One of the industrial sectors that is severely affected by the problem of ice accumulation is the power 
industry. Ice accumulation on wind turbines blades not only affects the performance of these devices, 
but also poses a threat to human health and life, since the ice can reach speeds of up to 300 km/h. 
Other branches of industry where icing has a negative effect include aviation and aerospace. One 
method of dealing with icing on surfaces exposed to winter conditions is the use of icephobic coatings. 
The icephobic properties of the surface of solids is associated with several essential parameters. 
These are: repulsion of over-saturated water droplets, decrease in ice formation temperature, as 
long as possible water freezing time, and low ice adhesion strength to a given surface. Additionally, 
resistance to mechanical and environmental damage is an important factor of such surfaces, since 
they are usually applied on structures working in difficult operating conditions. They are exposed 
to, among others, abrasion, mechanical wear, impact of sand or droplets, chemical contaminants, 
changes in ambient temperature and prolonged exposure to sunlight.

This work aims to find correlation between ice adhesion and wettability in order to achieve the 
highest icephobic performance of unsaturated polyester resin surface. Studies indicated that 
application of nanocage structures of organosilicone additives provide improvement of icephobic 
properties. For the investigation following investigation techniques were applied, namely goniometer 
measurements, tensile strength based ice adhesion tests, profilometer, SEM, durability tests.
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Implications of Nanotechnologies for Healthcare 
Modeling and Simulation

C. Donald Combs
Vice President and Dean, School of Health Professions, Eastern Virginia Medical School, USA

Abstract
Healthcare is the largest industry in the United States and in most of the developed world. This fact 
has not escaped recognition by the modeling and simulation community. During the past 15 years the 
number and variety of simulations and simulators have grown exponentially. That said, future growth 
will dwarf past growth. The development of human physiological models will expand to include foci 
ranging from the molecular to the community context. The accessibility to huge databases, the 
increasingly sophisticated use of machine learning and the compelling market incentives to develop 
healthcare applications that are both useable and useful. This keynote will explore the implications 
of ubiquitous sensors and nanotechnologies for healthcare modeling and simulation. 
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Intrinsic Intelligence in the Atom
Javad Fardaei
Independent, USA

After decades of my independent study on the foundation of our science on the universe, physics and 
chemistry, I created nonpartisan questions regarding our knowledge of such, instead of accepting 
the whole as it stands. As a result, I found many errors in which one side of the equation does not 
match with the other side. Here in this historical gathering, I am sharing with you just one of the 
unscientific incidents regarding the modeling of the atom, molecules and nanotechnology. 

The Universe, with several hundred billion galaxies, where each galaxy holds billions of solar systems 
like ours and then places them in an orderly manner, must be an intrinsically intelligent universe. 
Thus, this highly significant evidence leads us to conclude that the Universe has a complete smart 
element or a complete unit of the universe that follows its rule, where this unit must be atoms or 
chemical elements. An atom accounts for the smallest complete unit of the Universe; for the same 
reason, an atom is recognized by its entire body, and where nanotechnology is aware of it.

Historically, themodeling of atoms started in 1803 by John Dalton, who showed the atom as a sphere 
in space without any electron(s) or substance. A hundred years later, J.J. Thomson (1904) modeled 
the atom with particles inside of the atom, without truly knowing the atom. Later Ernest Rutherford 
1911 and Neil Bohr 1913 changed the modeling of the atom to an atom with electrons but without 
any additional investigation. The motivation was to merge classic physics into a smaller than atoms 
field that today is known as Quantum Mechanics (QM).  Again in 1926, American scientist Erwin 
Schrodinger’s investigation concluded to eliminate electrons from the atom and replace them with a 
cloud of density around the nuclei. But, due to QM’s perception that an atom must be made of parts, 
science did not accept the idea of calling an atom a complete indivisibleentity of nature. Simply, 
knowing the atom, science is in the same place where it was over 200 years ago; even though every 
now and then, someone claims to be observing electrons/positrons, EMF, matter/antimatter; but 
bluntly, none of them have solid evidence, nor have such phenomenon been observed directly, they 
are all only theories of a predicted theory of the modeling of the atom. 

Nanoscience isassociated with the synthesis of the building blocks in biology, chemistry, engineering, 
medicine, medical application…etc. In a better sense, it comes down to the atomic properties for its 
communication, unlike the physics’ perception of mechanics. 
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Compounds DerivedFrom Wood Waste Subjected To 
Controlled Atmospheric Conditions
M.L. Benavides-Salinas1, G.Cordaro2, F.A. Huaman-Mamani*,3, D.L. 
Mayta-Ponce3, S. Ponce4

1Universidad Nacional de San Agustín de Arequipa, Av. Independencia 400, Cercado, Arequipa, 
Peru
2Université Paris-Saclay, CentraleSupélec, Laboratoire SPMS, 3 Rue Joliot-Curie, 91192, Gif-Sur-
Yvette, France
3Universidad Católica San Pablo, Urb. Campiña Paisajista S/N QuintaVivanco, Arequipa, Peru
4Instituto de Investigación Científica – IDIC, Universidad de Lima, Av. Javier Prado Este 4600, 
Santiago de Surco, Lima, Peru
*fhuaman@ucsp.edu.pe

Abstract
The conventional method of manufacturing SiC compounds is associated with a serious environmental 
problem, mainly due to the need for large amounts of energy (generally from petroleum) that are 
required to reach the processing temperatures (usually above 2500 ºC). In addition, the chemical 
reaction leading to the formation of SiC produces CO and CO2 as by-products.Therefore, an 
alternative and sustainable method for manufacturing SiC/Si/C composites using waste from the 
wood industry as the main raw material was developed in this work.
SiC/Si/C compounds were manufactured from amixture of carbon powder and metallic silicon 
atstoichiometric conditions. The carbon used in the synthesis of the compounds was obtained by 
calcination of wood sawdust powder at 800°Cunder Argon atmosphere. Phenolic resin was used as 
a binder, with a carbon-binder (C-B) ratio of 1:1. The C-B mixtures were pressed and then calcined 
in inert atmosphere. Consequently, the carbon preforms were surrounded bymetallic silicon powder 
and treated at 1500 °Cunder vacuum, to form SiC/Si/C compounds by reactive infiltration. The 
obtained compounds were characterizedphysically, microstructurally, and mechanically.
The compounds presented a homogeneous microstructure of three phases.A majority of interconnected 
silicon carbide with residual phases isolated of carbon and silicon.The thermomechanical tests in 
uniaxial compression were evaluated at a constant compression rate of 0.05 mm/min at 1100 °C and 
under different atmospheres, such asambient air, Ar, N2, CO2, humid air and reducing mixture (95% 
Ar + 5% H2). The values of mechanical resistances and Young modules were in the range of 161 
to 877 MPa and 56 to 108 GPa, respectively. The absolutedensity, apparent density, and average 
porosity were 2.37 g/cm3, 2.40 g/cm3, and 1.7% respectively.
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Iron Oxide Nanoparticles for Medical Applications – The 
SEON Concept

Prof. Dr. med. Christoph Alexiou
Department of Oto-Rhino-Laryngology, Head- and Neck-Surgery, Section for Experimental Oncology 
& Nanomedicine (SEON), Else Kröner-Fresenius-Stiftung Professorship, University Hospital 
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Abstract
The application of nanotechnology in medicine is an interdisciplinary area of research with broad 
application in imaging, molecular diagnosis and targeted therapy. In particular super paramagnetic 
iron oxide nanoparticles (SPIONS) deserve attention as they can be used for diagnostic as well as 
for therapy for a variety of applications in medicine. This ranges from in vitro diagnostic tests, in 
vivo imaging, targeted drug delivery and tissue regeneration. To translate basic findings into clinical 
trials several requirements such as detailed synthesis and characterization of the nanoparticles, 
nanotoxicological testings, ex vivo models to simulate in vivo conditions for appropriate adjustment 
of the necessary parameters and pre-clinical animal studies have to be addressed. These results 
are of pivotal importance to start with respective GMP production and approval, which is essential 
for translating these products into clinical trials (scheme). SEON (Section of Experimental Oncology 
and Nanomedicine) addresses these issues with a special focus on drug delivery in oncology 
and their promising potential applications in cardiovascular, regenerative medicine, infections and 
imaging. The aim is the translation of the preclinical results into clinical trials and the respective steps 
necessary to gain this ambitious object. Respective steps necessary to gain this ambitious object.

The SEON-Concept
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A Fuzzy Risk Assessment Model for Airport Parallel 
Runway Operations

Awad Khireldin
Assist. prof. of Air Transport Management, Singapore Institute of Technology (SIT)
Awad.khireldin@singaporetech.edu.sg

Abstract
The parallel runways are a common configuration of runways system in international airports, and 
according to International Civil Aviation Organization (ICAO), there are four modes for parallel 
runway operations, simultaneous approaches that contain independent parallel approaches, 
dependent parallel approaches, independent instrument departures from parallel runways, and 
segregated operations on parallel runways. This research offers a fuzzy risk assessment approach, 
which considers many factors including separation distance/s between runways’ centerlines, and 
all the other related factors. This fuzzy model can help the decision-maker in many aspects, e.g. 
evaluating the risk index to provide recommendations either by accepting the risk, accepting the risk 
with mitigation, or even rejecting taking the risk under the current circumstances.
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Toward Commercialization of Hight Efficient Inkjet 
Printed Organic Photovoltaic Modules With Freedom 
of Design for Indoor Applications: Progress, 
Challenges and Perspectives
Florence Archet1, Marie Parmentier1, Hasan Alkhatib1, Enora Arche1, Eric 
Faupin1, Brice Cruchon1, Sadok Ben Dkhil1,*1 
Dracula Technologies, 03 rue Georges Auric, Valence, France

Abstract
Dracula Technologies, 03 rue Georges Auric, Valence, France Over the last decade, organic solar 
cells (OSCs) have become a promising technology for next generation solar cells combining novel 
properties such as light weight, flexibility, or color design with large-scale manufacturing with low 
environmental impact. However, the main challenge for OSC will be the transfer from lab-scale 
processes to large-area industrial solar cell fabrication. High efficiencies in the field of OSCs are 
mainly achieved for devices fabricated under inert atmosphere using small active areas, typically 
below 0.2 cm2. So far, a small lab scale devices have now reached performances above 18%. 
Apart from traditional large scale outdoor application, organic photovoltaic cells and modules are 
also of interest for powering small, off-grid electronic devices indoors. In this context, the main 
challenge for organic photovoltaic technology will be the transfer from lab-scale processes to large-
area industrial modules fabrication under inert atmosphere using green solvent. In this light, inkjet 
printed highly efficient organic photovoltaic modules under indoor illumination were demonstrated 
by Dracula Technologies even for low lighting condition (<50 lux) by using new specefic indoor 
materials and device structure. To prove the great advantage of inkjet printing as a digital technology 
allowing freedom of forms and designs, particular organic modules with different artistic shapes 
were demonstrated keeping high performance under indoor conditions. 

Reported results confirm that inkjet printing has high potential for the processing of OPV, allowing 
quick changes in design as well as the materials. Reported results confirm that inkjet printing has 
high potential for the processing of OPV, allowing quick changes in design as well as the materials.
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Fusion Inhibitor Peptide Engineered Gold Nanoparticles 
Inhibit Respiratory Syncytial Virus 
Pooja Munnilal Tiwari, Swapnil Subhash Bawage, Shree Ram Singh*
Alabama State University, Montgomery, Alabma, USA
*Email ssingh@alasu.edu

Abstract
Gold nanoparticles (GNPs) have been widely used for an array of biomedical applications. The ease 
of conjugating various biomolecules makes GNPs suitable for versatile applications. However, there 
are limited studies investigating molecular, and immunological insights of biomolecular conjugation 
on GNPs, especially with respect to their applications as antiviral agents. Here, we engineered 
gold nanoparticles conjugated to fusion inhibitor peptides from respiratory syncytial virus (RSV) F 
protein, as antiviral agents. RSV leads to severe lower respiratory tract infections in children, and 
elderly people, yet, no effective drug or vaccine is available against RSV. Peptide fusion inhibitors 
and metallic nanoparticles show promise as antivirals, however, their individual advantages can 
be enhanced with a combinatorial approach. Here, we demonstrate for the first time, the antiviral 
activity of two peptides from the heptad repeat (HR) region of RSV protein F (RF peptides), and 
GNPs functionalized with these peptides (fGNPs). RSV inhibition was observed in both RF peptides, 
GNPs and fGNPs variably up to 85-100%, with three possible interdependent mechanisms. The 
RF peptides bind to the HRC region of RSV F protein, thus hindering the conformational changes 
needed for virus and host cell membrane fusion, thus preventing infection. The peptides exhibit cell 
penetrating and immuno-stimulatory properties. All the treatment groups showed NOD2 and TLR7 
mediated antiviral response. TEM analysis of cells, showed that GNPs and fGNPs were internalized 
into RSV virions; and in mice lung tissues, the GNPs were observed in endocytotic vesicles which 
activated antiviral response as observed in gene expression profile and cytokine response. Hence, 
we propose three, inter-dependent mechanism of RSV inhibition here, including fusion inhibition, 
uptake of RSV by host or immune cells by endocytosis and RSV neutralization by nanoparticle 
internalization, with immune modulation. Our findings not only demonstrate the application of fusion 
inhibitor peptides, GNPs and combinatorial approach in inhibiting RSV, but also gives an explorative 
insight into the mechanism of inhibition. 
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A Novel Bilayer Wound Dressing Based on PCL 
Electrospun Nanofibers and Gelatin Hydrogel 
for Sustained Drug Delivery and Wound Healing 
Applications
Tabinda Riazab*, Leonard Ionut Atanasec*, Christelle Delaiteb
aInstitute of Polymer and Textile Engineering, University of the Punjab, Quaid-e-Azam Campus 
54590 Lahore-Pakistan
bLaboratoire de Photochimie et d’IngenierieMacromoleculaires, 3-bis rue Alfred Werner, Université 
de Haute Alsace, 68093 Mulhouse-France
cFaculty of Dental Medicine, “Apollonia”University of Iasi, Str. Pacurari Nr.11, 700511 Iasi-Romania

Abstract
A novel bilayer wound dressing was fabricated loaded with Ibuprofen (IBU) for the application in 
wound healing. Drug loaded poly (Ԑ-caprolactone) (PCL) nanofibers were electrospun onto the wet 
hydrogel layer of Gelatin/Hyaluronic acid (GE/HA) via needleless electrospinning technique. The main 
advantages of electrospun nanofibers were their large volume to surface ratio and their tendency to 
mimic the extracellular matrix of the skin (ECM). Prepared bilayer samples were characterized for 
their morphology, fiber diameter, mechanical properties and surface wettability. The GE/HA hydrogel 
film exhibited appreciable values of Young’s Modulus as well as smaller water contact angles 
that showed their hydrophilic behavior. The in-vitro drug release study was performed by UV-vis 
spectroscopy that revealed a two-step release phenomenon of IBU. An initial burst release followed 
by a sustained release of IBU was observed during 48 h. The in-vitro antibacterial assay of the 
bilayer wound dressing was conducted against gram positive bacteria (Staphylococci aureus) and 
gram-negative bacteria (E. coli.). The obtained results suggested that this bilayer wound dressing 
could perform as a slow drug delivery system against inflammatory wounds and can help in speedy 
recovery. 

Acknowledgement
This work was supported by a grant of the Romanian Ministry of Education and Research, CNCS - 
UEFISCDI, project number PN-III-P1-1.1-TE-2019-0664, within PNCDI-III.

Keywords
Poly(ε-caprolactone); Electrospinning; Hydrogel; Wound Healing



Page- 36

June 13-15, 2022 | Copenhagen, Denmark

GSENN2022
2nd Global Summit and Expo on Nanotechnology and Nanomaterials

Design and Characterization of Peptides-Functionalized 
Polymeric Microcapsules Loaded with Dexamethasone
D.M. Raţă1, A. N. Cadinoiu1,L.I. Atanase1, G. Calin (Mihalache)1, M. 
Popa1,2*
1“Apollonia” University of Iasi, Pacurari Street, No. 11, 700511, Iasi, Romania
2Academy of Romanian Scientists, SplaiulIndependentei Street, No 54, 050094, Bucharest, Romania
*marpopa2001@yahoo.fr

Abstract
Polymeric microcapsules have many important applications in life sciences and biotechnology, 
medicine and medical devices. Conjugation of drug carriers with antimicrobial peptides is a 
potent therapeutic approach in order to directly target the membrane of bacterial cells by passing 
through the membrane of cells and/or interact with membrane receptors [1]. This study reports 
the preparation of new drug loaded polymeric microcapsules based on peptides-functionalized 
carboxymethyl chitosan (CMCS), poly(vinyl alcohol) (PVA) and an activator [4-(4,6-dimethoxy-1,3,5-
triazin-2-yl)-4-methylmorpholinium chloride] (DMT-MM). Functionalization was performed with two 
specific peptides, such as CGSPGWVRC and indolicidin (IN), as effective ligands for the active 
targeting of both alveolar capillary endothelial cells and bacterial cells responsible for pneumonia. 
Peptides were conjugated by amidation of their amino groups to the carboxylated chitosan. 
Peptides-functionalized microcapsules were prepared by double emulsion - condensation method. 
FTIR spectroscopy confirmed the formation of ester and amide bonds into the structure of prepared 
microcapsules. The mean diameter of the microcapsules varied between 1-3 µm and depended on 
the parameters considered in this study (molar ratio between the two polymers and the amount of 
activator relative to the carboxylic groups of the CMCS). The zeta potential of microcapsules was 
evaluated by electrophoresis in slightly alkaline aqueous medium (PBS, pH-7, 4) and presented 
values between -25 mV and -30 mV. Transmission electron microscopy revealed the spherical shape 
of the microcapsules. The swelling behavior of microcapsules was investigated in solutions that 
mimicking biological fluids (PBS, pH 7.4).Evaluation of in vitro release kinetics of dexamethasone 
in PBS (pH 7.4) was performed using cellulose artificial membranes as model membrane. The drug 
release efficiency in PBS was found to be between 55 and 87%. 

Acknowledgment
This work was supported by a grant of the Romanian Ministry of Education and Research, CNCS - 
UEFISCDI, project number PN-III-P4-ID-PCE-2020-2009, within PNCDI III”.

Keywords
Microcapsules ; Antimicrobial Peptides ; Carboxylated Chitosan ; Poly(vinylalcohol); Double 
Emulsion – Condensation

References
[1] E.V. Haney, S.K. Straus, R.E.W. Hancock, Front. Chem., 7, 43, (2019).

mailto:marpopa2001@yahoo.fr


Page- 37

June 13-15, 2022 | Copenhagen, Denmark

GSENN2022
2nd Global Summit and Expo on Nanotechnology and Nanomaterials

Biography
Marcel Popa is a professor at Apollonia University of Iasi. He has authored462 scientific papers, 
9 books, 34 book chapters, edited 2 booksand has 20 patents; he has presented 542 papers at 
scientific meetings. He is the recipient ofthe Gheorghe Spacu Romanian Academy prize for his 
pioneering work in the field ofbioactive polymers, the Opera Omnia prize awarded by the Romanian 
Education Ministry, the Henri Coanda gold medal granted by the Romanian Inventor Society, other 
awards and medals at the international inventor competitions. He is editor in chief of the journal 
Polymers, section Polymer Networks, and member of editorial board of the journals Molecules, 
Inernational Journal of Molecular Science. He is Doctor Honoris Causa of Pau et Pays de l’Adour 
and of Haute Alsace Universities from France and member of the Romanian Academy of Scientists. 
He is interested in the field of polymer chemistry, polymer-drug systems.



Page- 38

June 13-15, 2022 | Copenhagen, Denmark

GSENN2022
2nd Global Summit and Expo on Nanotechnology and Nanomaterials

Thin and Thermally Stable SAMs for Formation of 
Highly Conductive or Highly Insulating Organic 
Monolayers on Metals
M.Wróbel1, A. Krzykawska1, E. Sauter Eric2, M. Krawiec3, K. Kozieł4, M. 
Zharnikov2 and Piotr Cyganik1*
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Abstract
Self-assembled monolayers (SAMs) on metal substrates are an important part of modern interfacial 
physical chemistry and advanced nanotechnology. The robustness of SAMs strongly depends 
on their thermal stability, which, together with electric conductivity, are the key parameters for 
their applications in molecular/organic electronics and photovoltaics. In this context, using a 
multidisciplinary approach, we address here the structure, thermal stability and conductivity of 
SAMs formed on metal substrates (Au or Ag) using different bonding groups such as thiols, selenols, 
carboxylic acid and carbenes. Our recent results indicate possibility of formation thin well, defined 
monolayers which exhibit exceptionally high thermal stability and are either highly insulating [1] or 
highly conductive [2] which makes them an interesting nanomaterial for modification of gate or drain/
source electrodes in OFET devices, respectively.
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An Assessment of the Economic Conditions for the 
Development of the Solar Energy in the Countries of the 
Visegrad Group in terms of the Sustainable Development 
Concept
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Abstract
This paper presents activities aimed at changing the structure of electricity generation in order 
to reduce greenhouse gas emissions and directions of changes taking place on the solar energy 
market in the Visegrad Group countries. Energy from solar radiation can be used to generate heat 
or electricity. One of the methods of obtaining electricity produced in a sustainable manner is the 
use of photovoltaic technology, to which this article refers. The study assessed the potential of the 
Visegrad Group countries, i.e. Czech Republic, Hungary, Poland and Slovakia in the field of solar 
energy production in terms of financial incentives for the development of this renewable energy 
source. The research took into account a group of factors including: subsidies to solar systems, 
real GDP per capita, installation cost, CO2 emissions and the share of energy from renewable 
sources. A panel analysis was used in the study. The temporal scope of the research covers the 
years 2010-2018. Investment of renewable energy resources are part of implementation of concept 
of sustainable development. Photovoltaic installations provide significant environmental benefits 
compared to conventional energy sources. However, they require significant subsidies. The study 
points to the importance of economic conditions, in particular subsidies for investors in stimulating 
the development of solar energy in order to achieve the effects of the policy towards sustainable 
development. The solar photovoltaic is essential element of the implementation of sustainable 
development in order to inhibit further degradation of the natural environment.

Keywords 
Solar Energy; Photovoltaic Installations; Panel Analysis; Energy Economics; Feed-In Tariff; 
Sustainable Development

Figure 1. Installed capacity of the solar photovoltaic, changes in energy subsidies for the solar 
photovoltaic, emissions CO2  and share of energy from renewable sources  in the countries of the 
Visegrad Group in 2010-2018

Source 
Own study based on data from Eurostat and Irena
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Beneficial Effect of Perilla Fruit Oil-Supplemented 
Soybean Milk on Serum Levels of Liver Enzyme, 
Triglyceride and Anti-oxidant Capacity among Healthy 
Volunteers: A Randomized Controlled Trial
P. Koonyosying*, N. Paradee, and S. Srichairatanakool
Oxidative Stress Research Cluster, Department of Biochemistry, Faculty of Medicine, Chiang Mai 
University, Chiang Mai 50200, Thailand.
*Email: pimpisid_m@hotmail.com

Abstract
Perilla fruit oil (PFO) is rich in α-linolenic acid (ALA) and phytochemicals that are beneficial for 
human health. The study aimed at preparing PFO-supplemented soybean milk (PFO-SM) and 
evaluating the health outcomes of the PFO-SM in humans. PFO-SM was prepared by adding PFO 
to SM (1% v/v), pasteurized, and assayed nutrition value. Healthy subjects were randomly divided 
into two groups; SM (n = 48) and 1.26 mg ALA-rich PFO-SM (n = 48). The subjects then consumed 
the products for 30 d. Health indices were recorded and blood samples were collected on days 0 
and 30 to measure the levels of the hematological, biochemical, and oxidative stress parameters. 
Consumption of SM and PFO-SM did not influence values of complete blood counts, kidney function 
markers, and phagocytotic activity. The PFO-SM significantly decreased the serum levels of aspartate 
aminotransferase (AST) activity when compared with their baseline levels. Indeed, changes in the 
serum levels of triglyceride in PFO-SM were significantly lower than those of SM alone. PFO-SM 
markedly decreased erythrocyte ROS, but increased serum total antioxidant capacity levels when 
compared to SM (p < 0.05). These findings indicate that consumption of PFO-SM improved serum 
liver enzyme and lipid levels, and promoted antioxidant capacities in humans.
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Anti-oxidant and Wound Healing Effects of Ethanolic 
Extract of Bombax ceiba Flowers in Human 
Keratinocyte and Fibroblast Cells
N. Paradee1*, P. Koonyosying1and S.Srichairatanakool1
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MaiUniversity, Chiang Mai, Thailand
*Email: narisara.paradee@gmail.com 

Abstract
Bombax ceiba is known as silk cotton tree and widely cultivated throughout Asian countries. 
Their flowersareusually used as food and traditional medicine in Thailand.The flowers contain 
various kinds of phenolic compoundswhich exertanti-oxidant, anti-inflammatory and anti-microbial 
properties. Weaimed to investigate anti-oxidant and wound healing effectsfor the ethanolic 
extract of B. ceiba flower (BCF) on human keratinocyte (HaCaT) and fibroblast(Detroit 551) cells. 
Using liquid chromatography-mass spectrometry, the BCF extract elucidatedat least four active 
compounds including naringenin, quercetin, kaempferol and apigenin. Additionally, it contained 
total phenolic content (140.2mg/g gallic acid equivalence) and total flavonoid content (8.3 mg/g 
quercetin equivalence). The extractshowed ABTS•+- and DPPH•-scavenging activities (IC50 = 
44.4 and 66.4 µg/mL, respectively). Interestingly, the extractwas not toxic to the cells (cell viability 
>90%) and decreased the levels of reactive oxygen species in both HaCaT and Detroit 551 cellsin 
concentration-dependent manners. Importantly, the extractfacilitated the wound healing in these 
two cells in a dose‐dependent manner. The findings suggest Thai B. ceiba flowers extract exerts a 
potent anti-oxidant and wound healing activities which would be useful for treatments of skin wound-
associated diseases.
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Radiation-Hardened Field Programmable Gate Arrays
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Abstract
The Fukushima Daiichi nuclear power plant has faced a big earthquake and a related tsunami in 
2011.  Its reactors were melted down. Around the melted reactors and melted nuclear fuel at the 
Fukushima Daiichi nuclear power plant, the radiation intensity is exceedingly high. In some areas, 
the worst radiation intensity is supposed as over 1000 Sv/h. Therefore, the decommissioning task 
must be performed by radiation-hardened robots. Nevertheless, the total-ionizing-dose tolerance 
of radiation-hardened VLSIs embedded in robots today is insufficient. The lifetime is limited to 10 
hr under the Fukushima Daiichi nuclear power plant. Therefore, we have been  developing a type 
of radiation-hardened field programmable gate arrays (FPGAs) including optical components. This 
presentation shows the latest research of the radiation-hardened FPGAs. UP to now, the radiation-
hardened FPGA has achieved over 1 Grad total-ionizing-dose tolerance. The radiation tolerance is 
about 1,000 times higher than that of typical radiation-hardened VLSIs. 
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Investigations and Applications of Solution-Based 
Processes on Microelectronics and Optoelectronics
Kuan-Wei Lee*
Department of Electronic Engineering, I-Shou University, Kaohsiung, Taiwan
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Abstract
The invited talk reviews and presents a discussion on oxide film on GaAs-based semiconductor 
materials through the solution-based process. Solution-based process is generally flexible, faster 
and less expensive as compared to vapor deposition methods. Neither anodic equipment nor an 
assisting energy source is needed in the simple system. Thetalk will cover some previous works and 
new results for microelectronics and optoelectronics applications that our group is currently working 
on. 
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Matter and Antimatter Spectroscopic Investigation of 
Defective Structures in Hybrid Ceria Quantum-Dots
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Abstract
Since the pioneering work of Zholobak, et al. [1] demonstrating the antiviral ability of polymer-coated 
ceria nanostructures, the antiviral/virucide properties of nanoceria has been investigated thoroughly. 
Possessing a unique cubic fluorite structure with a transient 4f electronic configuration along oxygen 
vacancies and more complex defective clusters, the cycling between Ce(III) and Ce(IV) states is 
the key of success for nanoceria emerging as a remarkably safe, redox regenerative, rare-earth-
based nanomedicine against acute and chronic inflammatory diseases characterized by redox 
imbalances and reactive oxygen species (ROS). According to literature, NPs have great potential to 
elevate ROS levels which in turn contributes significantly to their cytotoxic effects against bacteria 
and viruses. Whether ROS will act as damaging, protective or signaling factors depends on the 
delicate equilibrium between ROS production and scavenging at the proper site and time. When 
the rate of ROS generation overweight the rate of ROS scavenging, it leads to a harmful imbalance 
in the anti-oxidative system [5]. Therefore, the structural defects such as charged Ce3+ species, 
oxygen vacancies (VO., VO..) and their associates, found on ceria based materials, are intrinsically 
correlated to its biocidal activity. Considering that a clear comprehension of the phenomena regarding 
the mechanisms of SARS-CoV-2 deactivation will enable the production of tailor-made nanodrugs, 
helping the world with the pandemics, this workused the advanced techniques of Positron Annihilation 
Lifetime Spectroscopy (PALS) and the Electron Paramagnetic Resonance Spectroscopy (EPRS) 
to gain knowledge on the structural defects of hybrid quantum dots of CeO2and microcrystalline 
cellulose (CeO2@MCC) and its correlation with the virucide behavior.

Keywords 
Cerium Oxide; Defects; PALS; EPRS; COVID-19

References
Zholobak NM, Olevinskaia ZM, Spivak NI, et al (2010)  Mikrobiol Z 72:42–47
Kumari P, Saifi MA, Khurana A, Godugu C (2018)  J Trace Elem Med Biol 50:198–208
Selvaraj V, Nepal N, Rogers S, et al (2015) Biomaterials, 59:160–171. 
Selvaraj V, Manne ND, Arvapalli R, et al (2015) Nanomedicine (Lond) 10:1275–1288



Page- 47

June 13-15, 2022 | Copenhagen, Denmark

GSENN2022
2nd Global Summit and Expo on Nanotechnology and Nanomaterials

Rawat M, Yadukrishnan P., Kumar N (2018) in Microbial Biotechnology in Environmental Monitoring 
and Cleanup, p. 220–236.

Biography
After achieving his Bachelor in Physics (São Paulo State University, UNESP) and Materials 
Engineering (UNESP), Dr. Leandro Silva Rosa Rocha Rocha has completed his Ph.D. in the School 
of Engineering, (UNESP), and is currently performing postdoctoral research in the Center for 
Research and Development of Functional Materials (CDMF), at the Federal University of São Carlos 
(UFSCar) with a sandwich-period in the National University of Mar del Plata (UNMdP) and the 
National University of Central Buenos Aires (UNICEN), Argentina, performing activities regarding 
deep spectroscopic studies of hybrid ceria quantum dots and their biocidal/virucide properties for 
the mitigation of the COVID-19 pandemic. 



Page- 48

June 13-15, 2022 | Copenhagen, Denmark

GSENN2022
2nd Global Summit and Expo on Nanotechnology and Nanomaterials

Electric Transport and Field Emissionin MoS2 Field-
Effect Transistors
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Abstract
We perform a detailed electrical characterization of CVD-synthesized few-layer MoS2-based field-
effect transistors with Ti/Au electrodes, inside a scanning electron microscope (SEM), in order to 
study the effects of electron-beam irradiation (up to 10 keV) on the transport properties. 

We report an increase of the carrier mobility and a negative shift of the threshold voltage for 
successive low-energy irradiations that is explained in terms of positive charge trapped in the SiO2 
gate dielectric, during the irradiation [1]. The channel current is increased up to three orders of 
magnitudes after the exposure to an irradiation dose of 100 e−/nm2.

Moreover, we also perform a complete characterization of the field emission properties of the MoS2 
nanosheets. Indeed, the sharp edges and high aspect ratio of the nanosheets favour the electron 
emission, making this material suitable to realize field emission cathodes [1-3].

We report that a field emission current can be extracted from the MoS2 nanosheets by the application 
of an electric field of 20 V/μm, when the tip anode is placed at 1.5 μm from the emitting surface. In 
this configuration, we also estimate a field enhancement factor of about 500.

Keywords 
Molybdenum Disulfide; Field Effect Transistor; Electron Irradiation; Field Emission
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Nanoscale Engineering of Plasmonic-Based Materials 
for Diagnosis; Imaging and Therapy
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Abstract
Nanotechnology is an interdisciplinary field that aims to interconnect what happens at the unseen 
molecular level and at the naked-eye; observable in macromolecular level. The development of 
nanomaterials plays; then; a fundamental role in the development of current and future technology 
applications; particularly nanomaterials that have multiple functionalities. Therefore; with a focus on 
application of plasmonic nanoparticles based polymers with multifunctional activity; this presentation 
aims to show the potential performance benefits of these particular nanostructured polymer tools; 
for different applications; including sensing/catalysis; optical imaging; biomedical; antimicrobial 
and delivery. It will describe how the different methodologies; functionalization; and organization 
at the nanoscale level of hybrid nanostructured systems could contribute to the design of required 
properties at macro level; and how the interactions between the nanoparticles and other active 
molecules enable multi-functionality in the resultant materials. 
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Innovative Nanostructured and Architectured Oxygen 
Electrodes for Solid Oxide Fuel Cells Using Electrostatic 
Spray Deposition
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Abstract
Intermediate temperature solid oxide fuel cells (SOFCs) are efficient energy-conversion systems 
for electrical power generation. Lowering the operating temperatures (≤650 °C) of SOFCs are 
sought for decreasing the system costs and lowering material compatibility and durability issues. 
In order to design novel optimized cathodes with improved mixed ionic-electronic properties; it is of 
high importance to control (i) the electrode microstructure and composition to obtain large surface 
areas; increasing the number of active sites for the oxygen reduction reaction; (ii) the electrode/
electrolyte interface to enhance the charge transfer. Here; we report recent results in the design of 
the state-of-the-art La0.6Sr0.4Co0.2Fe0.8O3−δ(LSCF) [1]; La2-xPrxNiO4+δ(LPNO)[2]with 0 ≤ x ≤ 
2; and Pr6O11 [3] oxygen electrodes with grain size and porosity at the nanometre length scales. 
These active functional layers are fabricated using electrostatic spray deposition (ESD); a unique 
method capable of depositing films with original morphologies by a nano-texturing approach. This 
talk will show our latest electrochemical performance results of these innovative oxygen electrodes 
investigating the role of the nanostructure and the electrode/electrolyte interface. The correlation 
between microstructure; composition; grain size; interfaces and electrochemical properties is 
discussed in detail in the different oxygen electrodes.
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Impedance Measurements of Biofilms on Graphene 
Films of Various Substrate Materials and the Applicability 
to Biofilms Sensors
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Abstract
Biofilms are inhomogeneous film-like matters formed on materials’ surfaces by bacterial activities.  
They are composed of dominant water, bacteria themselves and external polymeric substances 
(EPSs) derived from bacteria at the initial stage of formation and growth.  Since biofilms would affect 
many industrial problems as well as daily lives’ ones, they should be controlled properly.  To achieve 
the purpose, we have to monitor biofilm behaviors (formation and growth).  Even though there 
are many potential candidates as biofilm sensor, we picked up the graphene as sensor materials, 
firstly.  In the past, we confirmed that graphene has high sensitivity to biofilm formation.  Then, we 
have tried to get the impedance signals from graphene films formed on copper metallic material 
with biofilms and without biofilms.  When biofilms formed on graphene films, typical peaks were 
observed at some specific frequencies.  The number of graphene layers and the substrates were 
changed.  And the impedance measurement was carried out also in those cases.   The peaks were 
observed when biofilms formed on the surfaces of specimens.  The impedance behaviors changed 
depending on the number of graphene layers, the substrates (copper or polymeric materials) etc.  
Then, we applied the same measurement ways to other different substrate materials and measured 
how the impedance behaviors would differ, depending on substrate materials.  In this presentation, 
we introduced those trials, and discussed about those experimental results.  And we discussed on 
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the results from the viewpoint the application possibility for the near future.  
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Sonochemical Approaches for High Performance 
Electrocatalysts

A.-H. Park; W. Shi; and Y.-U.Kwon*
Department of Chemistry; Sungkyunkwan University; Suwon; 16419 Korea.
*ywkwon@skku.edu

Abstract
Economical electrocatalysts for fuel cells; especially for the oxygen reduction reaction (ORR); are 
the key for the realization of hydrogen economy. Economical electrocatalysts must be low in the 
content of precious element; highly active and durable; and easy to synthesize. Although many higher 
performance electrocatalysts have been reported with novel designs; none of them satisfy all of these 
requirements. In this regard; our group has developed novel approaches by using sonochemistry. 
Specifically; we developed a single step sonochemicalmethod to form transition metal core-platinum 
shell (TM@Pt) nanoparticles (NPs) with TM = Mn; Fe; Co; and Ni. The TM@Pt NPs are 2-3 nm 
in size and the Pt-yield is quantitative. These TM@Pt NPs formed on high surface area carbon 
support (TM@Pt/C) showed 2-10 fold enhanced ORR activity per Pt from reference Pt/C by 2-10 
[1]. This method could be scaled up to 10 g/batch with the Pt-loading of 40 wt %; demonstrating its 
potential for mass production for real application. In addition; we developed a novel method to form 
a protective coating of metal oxide on the carbon support by using sonochemistry. The metal oxide 
coating can be continuous and conformal on the entire surface of carbon. Moreover; the coating 
can be as thin as 0.5 nm in the case of TiO2. Such a metal oxide coating prevents the direct contact 
between Pt or TM@Pt NPs and carbon support; reducing the corrosion of carbon; a major reason 
for the limited durability of electrocatalyts [2]. Combining these two approaches provided novel 
electrocatalys; TM@Pt/TiO2/C; which showed remarkably high performance and durability. These 
findings are expected to pave ways for economical electrocatalysts to be used in hydrogen economy 
era.
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Recent Verifications of the Einstein-Podolsky-Rosen 
Argument and Their Implications for Nanotechnologies
Sir Prof. Ruggero Maria Santilli
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Abstract
Nanotechnologies have been treated since their inception via quantum mechanics which, however, 
is solely valid for point-like approximations of the constituents under action-at-a distance potential 
interactions. Recent experiments in electrodynamics, condensed matter, heavy ion physics and 
other fields, have established beyond scientific doubt: 1) The existence of deviations from the 
Copenhagen interpretation of quantum mechanics; 2) The 1935 historical argument by Einstein, 
Podolsky and Rosen (EPR) that “quantum mechanics is not a complete theory”; and 3) Recent 
verifications of the EPR argument achieved via the completion of the Copenhagen interpretation 
of quantum mechanics based on the axiom-preserving iso product A*B = A T B of Hermitean 
operators A, B, where the positive-definite operator T represents contact non-potential interactions 
due to the overlapping-entanglement of the wave packet of particles which imply continuous and 
instantaneous communications between the constituents without any need for superluminal effects. 
In this lecture we report, apparently for the first time to the nanotechnology community, that the 
indicated verifications of the EPR argument may have significant applications in nanotechnology, 
such as increased rapidity of calculations, improved cyber security, and increased efficiency. Due to 
the dimension of the literature in the field, interested colleagues are suggested to view the references 
below prior to the lecture.

Nine minutes video on EPR verifications
http://www.world-lecture-series.org/legacy-of-einstein-for-new-clean-energies 
Tutoring Lecture I: Isomathematics
http://www.world-lecture-series.org/santilli-tutoring-i 
Tutoring Lecture II: Verifications of the EPR argument
http://www.world-lecture-series.org/santilli-tutoring-ii 
Overview of the EPR argument and its applications (169 pages)
http://www.santilli-foundation.org/epr-overview-2021.pdf
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Can low-energy electrons knock off metallic atoms?
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Abstract
Under electron beam irradiation, knock-on atomic displacement is commonly thought to occur only 
when the incident electron energy is above the incident-energy threshold of the material in question. 
However, we found that when exposing a fresh surface of a zirconium alloy (Zircaloy-4) comprised 
of micrometer-sized α-Zr grains and nanometer-sized Zr(Fe,Cr)2 Laves phases to a high flux of 
electrons with a low energy of 30 keV that is far below the theoretically predicted incident-energy 
threshold of Zr, surface Zr atoms from the α-Zr matrix rather than the ones within the Laves phases 
were significantly knocked off into vacuum. Such a selective sputtering gives rise to the exposure 
of the Laves-phase nanoparticles at the alloy surface. Our transmission electron microscopy (TEM) 
observation on a thin alloy film confirms the knock-on displacement of Zr atoms under low-energy 
electron irradiation; this is the first evidence suggests that displacement of metallic atoms could 
be caused by a low energy of incident electrons below threshold. We attribute such a surprising 
physical phenomenon to the high current density of the used electron beam and propose a model of 
scattering of a single atom nucleus by multiple electrons within the lifetime of the resulting phonon. 
Based on the selective electron-driven sputtering of surface atoms depending on binding energy, 
we developed a methodology for statistical characterization of Laves phases directly at a surface 
of or any exposed cross-section cut from a zirconium alloy with high precision and efficiency. The 
presented way to irradiate may be extended to other materials aiming for applications in fields of 
nanotechnology, surface technology, and others.
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Innovative Handheld Electro Cardiac Acoustic Device 
(Ecad) Using Arduino and Python
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Abstract
We present here an innovative methodology to design and manufacture a handheld electro 
Acoustic Cardiac Device (eCAD) to assess the coronary artery stenosis using Arduino and 
Python. Software. It is a passive device using acoustic sensors which are placed on the torso of 
the patient. Signals are picked by these sensors and a 3-D picture is displayed on the screen. 
The entire testing procedure takes less than half hour and patient’s health condition is reported to 
iCloud to be assessed by a personal physician. Data is analysed by a state-of-the art methodology 
using broad band (BB) Wavelet Transforms (WT) signal processing. eCAD is patent pending and is 
marketed by Diagnostic Devices Inc. (DDI).
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Nanoscience and Nanotechnology: A 
MultidisciplinaryTeaching Frontier

J.Cowin
320 West 31st Street Rm. 215F New York; NY 10001
jasmin.cowin@touro.edu

Abstract
As part of the Fourth Industrial Revolution (4IR); the multi-disciplinary fields of Nanoscience and 
Nanotechnology hold the promise to profoundly change the way humanity lives; works and relates 
to one another.  Nanoscience education; a multidisciplinary field; integrates diverse subjects such 
as surface science; electronics; organic chemistry; molecular biology; semiconductor physics; 
medicine; energy storage; engineering; microfabrication; molecular engineering; and more.  
Molecular sciencesare poised to become a gateway to the future; promising advances from medical 
diagnostics to climate change. While there are nanoscience research centers such as the NSF 
Nanoscale Science and Engineering Networks; Materials Research Science and Engineering Centers 
(MRSECs); National Nanomanufacturing Networks; few educational programs exist locally and 
globally spanning across the full spectrum of educational levels from K–12 to postgraduate studies. 
Corporations; educational institutions; and education ministries alike are exploring frameworks 
and technological tools to facilitate STEM learning in schools and beyond. App innovation and 
gamification; digital literacy; VR and AR; SDP; and collaborative learning are leading educational 
trends in the 4IR. One characteristic that these new learning technologies share is that by enabling 
real-time behavior modification; knowledge transfer and learning can occur simultaneously. “The AI 
challenge is not just about educating more AI and computer experts; although that is important. It is 
also about building skills that AI cannot emulate. These are essential human skills such as teamwork; 
leadership; listening; staying positive; dealing with people and managing crises and conflict” [Owen; 
2017: para. 2].The US Department of Education’s mission statementfocuses on promoting“student 
achievement and preparation for global competitiveness by fostering educational excellence and 
ensuring equal access” [US Department of Education; 2021]. 

Nanoscience and nanotechnology will change interpreting the world and reshape educational 
philosophies while altering the pedagogies that underlie them.  Economic growth; the durability of 
society; and sustainability for the 21st century and beyond need to be supported through a system 
of education that can anticipate societal and global changes. Therefore; it will be necessary to 
transform the modes of delivery which are part of the operations of educational institutions worldwide. 
Looking forward; corporations; educational institutions; and countries must extend the scope of their 
collective educational ambitions beyond classic declarative learner knowledge to the nurturing of the 
complex and creative processes of learners; coupled with digital literacy in the fields of nanoscience 
and nanotechnology.

This presentation focuses on cross-curricular learning models; virtual and augmented reality labs; 
professional teacher development; and free educational resources aimed at promoting student 
awareness of nanoscience and nanotechnology as well as provide advanced learning and skills 
development.
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Abstract
All human advances have depended on making new materials; and all materials are alloys; i.e. 
mixtures of several different starting materials or components.  So the history of the human race has 
been the continued invention of new materials by discovering new alloys.  Recently a new way of 
doing this; by manufacturingmulticomponent high-entropy alloys; has shown that the total number 
of possible materials is enormous; even more than the number of atoms in the galaxy; so we have 
lots of wonderful new materials yet to find.  And multicomponent phase space contains a surprisingly 
large number of extended solid solutions.  The first group of these which was discovered are called 
Cantor alloys; an enormous composition range with a single-phase fcc structure; based loosely on 
the original equiatomic five-component Cantor alloy CrMnFeCoNi.  This talk will discuss the previous 
history of alloying; the discovery of multicomponent alloys; the structure of multicomponent phase 
space; the fundamental thermodynamics of multicomponent solid solutions such as the Cantor 
alloys; the complexity of local atomic and nanoscale configurations in such materials; the effect of 
this on properties such as atomic diffusion; dislocation slip; and the resulting outstanding mechanical 
properties and potential applications; including at low and high temperatures; for corrosion and 
radiation resistance; and to enhance recycling and re-use.
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The Ethics of Nanotechnology: Beyond Benefits and 
Dangers

Chung Nam Ha  
Won Institute, USA

Abstract
Modern conveniences resulting from the advancement of scientific technology are ingrained in 
our daily lives, as well as in our political, economic, social, and cultural institutions. Additionally, 
scientific technology has added several conveniences and advantages to human life, while political 
authorities and the immoral have used scientific technology to create war weapons for harmful 
purposes. Additionally, risks to the global ecology, such as climate change, have arisen as a result 
of the increased usage of fossil fuels from scientific discoveries. Capitalist investment is critical in 
particular since massive research funding is required for scientific and technical advancement, as is 
the political authority necessary to support and oversee this policy.

Through the power of capitalists and governmental authority, scientific civilization has extended 
across human society and become profoundly embedded in the lives of individual people. As a 
result, the economic benefits of scientific civilization are disproportionately concentrated among a few 
capitalists who collude with political authorities and contribute nothing to the economic advancement 
of more people. In particular, the development of new technology has resulted in the displacement 
of existing occupations or the creation of unemployment. If artificial intelligence (AI), which is at the 
center of the fourth industrial revolution is activated, more jobs will be automated and people will 
lose their jobs. Nanotechnology is also critical in the development of this AI. Nanotechnology-based 
energy innovation has the potential to alleviate the problem of global warming and environmental 
pollution, while simultaneously providing hope for disease prevention through early detection of 
incurable diseases using revolutionary medical technologies.

Currently, the benefits and risks of nanotechnology are being thoroughly studied, and awareness 
is being promoted to avoid instances of nanotechnology misuse.However, the more fundamental 
issue is that the development of nanotechnology, which is facilitated by capitalists and political 
authority, results in inequality in the process of dissemination to the public, and can easily evolve 
into a technology used for the development of weapons of war or harming others. In this way, 
we can anticipate the negative consequences of nanotechnology.Not just nanotechnology, but any 
scientific technology should be developed in such a way that the social group or members can live 
in accordance with their wishes.

Our human life has not been decided by our own way of living, but by scientific technology, which 
has been backed by capitalists and political authorities. It is vital to recall that the advancement of 
scientific technology has unilaterally governed our lives without ever consulting the social society, 
despite the growth in unemployment and risk of misuse.Additionally, because the world in which we 
now live has an effect on the next generation, the creation and regulation of scientific technology 
should have an effect on the next generation’s responsibilities.As scientific technology advances, 
we humans consume more natural resources, live longer and healthier lives, and contribute to social 



Page- 64

June 13-15, 2022 | Copenhagen, Denmark

GSENN2022
2nd Global Summit and Expo on Nanotechnology and Nanomaterials

inequity, which is not necessarily helpful to the next generation’s life.
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A Review: Malignant Hyperthermia-A Genetic Disease 
of Sodium Channel Function
 

Charles H Williams
The Williams Research Laboratory Sunrise Beach, MO USA

Abstract
Malignant Hyperthermia is inherited as a dominant gene in pigs and in humans. It is characterized by 
a rapidly increasing body temperature up to 118oF with a metabolic rate over 10x normal, an intense 
peripheral vasoconstriction with blood pressures over 400 mmHg, and a fatal outcome in most 
cases. The MH syndrome is triggered by exercise, hauling to market, breeding activity, hot weather, 
and other stress factors. In humans, the cases are triggered by depolarizing muscle relaxants, 
Halothane anesthesia, and other halogenated anesthesia compounds. Non-depolarizing muscle 
relaxants such as Pancuronium and Vecuronium are safer to use. Organon 9426 (Rocuronium) is 
safe to use and provides carry over protection against the development of MH. The wide spread 
use of Sevoflurane in humans has reduced the incidence of MH to 1:550,000. Only three cases of 
MH have been reported in the USA during the past 30 years. They developed in WI, FL and SC. 
The MH susceptible pig is an outstanding animal model for research purposes and has enabled the 
development of new muscle relaxants and anesthesia agents that are safer for human use. 

The sodium channels in MH susceptible animals are leaky and allow the influx of sodium into muscle 
cells which must be pumped out by sodium-potassium ATPase, thereby using ATP and generating 
heat.
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All-Dielectric Metasurfaces and Waveguided Systems: 
From Nonlinear Optics to All-Optical Processing

R.Sarma1,*
1Raktim Sarma, Sandia National Laboratories, 1515 Eubank Blvd SE, Albuquerque87123, USA.
*rsarma@sandia.gov

Abstract 
Metasurfaces, which are two-dimensional equivalent of metamaterials, offer a unique and efficient 
platform to study and control light-matter interactions in the sub-wavelength limit. In particular, all-
dielectric metasurfaces have recently gained a lot of interest because of low loss and higher optical 
damage thresholds compared to its plasmonic counterparts. When combined with semiconductor 
heterostructures, the all-dielectric metasurfaces can be coupled to fundamental excitations such 
as intersubband transitions in quantum wells. Such hybrid devices can provide opportunities for 
both fundamental studies of light-matter interactions as well as for new ultrathin optical devices 
such as nonlinear frequency generators. In the first part of this talk, I will present our recent works 
on all-dielectric metasurfaces coupled to intersubband transitions for high efficiency second 
harmonic generation and realizingintersubband polaritons [1, 2]. In the second part of this talk, I 
will concentrate on using machine learning and artificial intelligence techniques for inverse design, 
optimization and classification all-dielectric metasurfaces and disordered waveguides systems for 
different applications. 

Keywords
All-Dielectric Metasurfaces; Disordered Photonics; Machine Learning; Nonlinear Optics; Strong 
Light-Matter Coupling; Polaritons 
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Argirium SUNC a New Nanoclusters for Pharmacological 
Therapy

L.Scotti1, A.Aceto1
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Abstract
The aim of this oral presentation is to deeply investigate the structure and properties of new 
synthesized silver ultra nanoparticles (ArgiriumTM-SUNCs) through high-resolution techniques such 
as transmission electron microscopy (TEM), scanning electron microscopy (SEM), Zeta Potential 
measurements, and matrix-assisted laser desorption/ionization time of flight mass spectrometry 
(MALDI-TOF-MS). Strong brightness, tendency to generate nanoclusters containing an odd number 
of atoms, and absence of the free silver ions in solution were observed. The research also highlighted 
that the unical chemical and physical properties of the ArgiriumTM-SUNCs seemed to be related to 
their peculiar ox idative state as suggested by X-ray photoelectron spectroscopy (XPS) and X-ray 
powder diffraction (XRPD) analyses. The MTT assay reveled the low cytotoxicity of the investigated 
ArgiriumTM-SUNCs  and make evidence of affiance of SUNCs at very low concentration vs bacteria 
and fungi (< 1 ppm). We will  proposed this nanocomposite like a new application for innovative 
pharmacological therapy.  
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Dye and Nanoparticle Copolymerized Fluorophores
G. Patonay*, M. Henary and G. Chapman
Department of Chemistry, Georgia State University, Atlanta, GA 30303, USA
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Abstract
Carbocyanines have significant spectroscopic sensitivity for microenvironment hydrophobicity.  
Fluorescence intensity and shielding from the microenvironment can be modulated by enclosing 
several dye molecules in silica nanoparticles.    Large Stokes’ shift dyes that are less prone to self 
quenching and can be synthesized by substituting meso position halogens in the dye molecule 
with a linker containing an amino moiety. Aliphatic primary amino moieties in the linker give larger 
Stokes’ shift than aromatic amino moieties.  In these studies we developed silica nanoparticles that 
contain covalently bound NIR dyes.  Silica nanoparticles have advantages and unique properties 
when compared to other nanoparticles. Due to their straightforward synthesis their surface and 
internal properties can be easily tailored for a required application. Additional molecules can be 
introduced into these particles either non-covalently or covalently.  For simple reporter applications 
the fluorescence intensity of silica nanoparticles can significantly be increased by co-polymerizing 
a large number of dye molecules in the silica nanoparticle.  In addition, Stokes’ shift of the reporter 
label can be increased by utilizing Foster’s energy transfer between multiple fluorophores inside of 
the silica nanoparticle.  Dependent on the functional groups present in the reporting dye used in the 
preparation of the modified TEOS and its spectral properties, the silica nanoparticle can be used for 
many applications such as pH sensor, metal ion sensors, etc.  Additional modifications of the silica 
nanoparticle surface can increase surface hydrophobicity.     
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Application of Nanotechnology in Cooling and 
Dehumidification
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Abstract
Research on energy-efficient alternative cooling and moisture control technologies are imperative to 
address the sharp rise in building energy requirements. Current air conditioning technologies, such 
as the vapor compression process, are non-environmentally friendly and exhibit lower efficiency due 
to the concurrent handling of sensible and latent cooling loads. The employment of nanotechnology 
to evolve new high-performing materialsfor adsorption cooling and desiccant dehumidification 
systems are promising alternative technologies that can reduce air-conditioning energy consumption. 
Incorporating these materials to enhance energy efficiency is significantly dependent on their thermal 
characteristics. In this talk, some of thesenext-generation of advanced materials and their thermal 
characteristicsare presented.These novel materials includehybrid nanoparticle/metal-organic 
frameworks (MOFs) and nanofluidswhich form the next generation of nanotechnologies - capable of 
promoting energy efficiency in cooling and dehumidification. 
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Experimental Study of Triboelectric Nanogenerators 
Based on Textiles: Application to Human Motions
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Abstract
With the expand of the connected object market and wearable technologies; the capture and storage 
of electrical energy have become central points in the development of these new technical advances. 
Among the recent scientific studies on energy recovery; tribo-generators seem to combine low 
manufacturing cost and energy efficiency.
Indeed; they allow to recover the static electricity produced when two different materials are put in 
contact and thus to convert a mechanical energy into an electric energy [1]. This type of generator 
has the advantage of having a wide range of applications from industrial to medical [2].
The tribo-generators can be directly integrated on the clothes and thus provide electricity according 
to the movements of the person who wears them. This can be used to power various sensors and 
connected objects.Most of applications focus on mechanical motions with frequencies larger than 
40Hz.
In this paper we present an experimental study focuses on human motions applied on wearable 
generators with frequencies less than 5Hz. In this interval; electric potential; transferred triboelectric 
charges and electric current in load resistance present small values. This study aims at characterizing 
the different components that can impact the electrical signals produced by the tribo-generators.
The anode (covered with PTFE) and the cathode (covered with Polyamide 6.6) were put in contact 
and then separated five times; for human frequencies ranging from 1.8Hz to 4.2Hz. Then the 
operation was repeated for different surfaces and different load resistances in order to determine 
which parameter to optimize in order to maximize the energy produced by the tribo-generators.
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Abstract
Recently; the binary wurtzite hexagonal ZnO materials have been widely utilized in sensors; electronic 
devices and optoelectronic devices due to their significantly progressed in fabrication processing 
and properties [1]. In the past decades; the ZnO materials including ZnO films and ZnO nanorods 
are grown by using various methods [2]. Among the growth methods; the hydrothermal method is 
a promising method owing to its low-temperature; low cost and simple process. In this study; the 
vertically and parallelly aligned ZnO nanorods were grown using hydrothermal method; respectively. 
The vertical aligned ZnO nanorods were grown on GaN-based light-emitting diodes for enhancing 
light extraction power as shown in Fig. 1 (a). Fig. 1 (b) showsscanning electron microscope (SEM) 
images of the vertically aligned ZnO nanorods. The parallelly aligned ZnO nanorods were grown 
between source and drain electrodes of bottom gate thin-film transistors as shown in Fig. 2 (a). 
Fig. 2 (b) shows SEM image of the parallelly aligned ZnO nanorods. In this study; the experimental 
growth process of the parallelly and parallelly aligned ZnO nanorods were studied. The resulting 
performances of vertically aligned ZnO nanorods in GaN-based light-emitting diodes and the 
parallelly aligned ZnO nanorods in bottom gate thin-film transistors were demonstrated.

This work was supported by the Ministry of Science and Technology of the Republic of China under 
contract MOST 108-2221-E-155-029-MY3 and 108-2221-E-006-215-MY3.
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Nanotransistors Based Terahertz Detectors and 
Emitters History, State of the Art and Future Directions

W.Knap
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In the beginning of 90-ties Dyakonov and Shur proposed field effect nano-transistors (FETs) as 
potential candidates for THz detectors and emitters. In their pioneering works the operation principle 
has been explained using physical models of plasma-waves propagating (or overdamped) in the 
channel of the transistors- for review see references [1,2]. Later some specific cases (room temperature 
overdamped plasma oscillations) has also been described as a distributed selfmixing resistive mixer 
[3,4] and by a lumped element approach [5]. A complete analytical expression valid in all regions 
of operation of the FET, including sub-threshold, linear and saturation as well as the loading effect 
has been proposed in references [6,7]. The theoretical predictions have been confirmed by many 
experimental results and the matrixes of FETs detectors were reported-for review see reference 
[8]. The real interest in FET based THz detection and imaging was triggered by a breakthrough 
discovery that standard SiMOSFET nanotransitors transistors with gates below 100nm, in spite their 
low carrier mobility, can be very efficient detectors [9,10]. Later it has been shown that wide band – 
up to 4THz single pixel and focal plane arrays operating at sub-THz atmospheric windows can be 
achieved in Si –Technology [11,12]. Wireless communication applications with Si-CMOS based THz 
receivers operating at sub-THz bands have been also demonstrated [13]. We present an overview of 
results concerning THz detection related to plasma nonlinearities in nanometer field effect transistor. 
The subjects were selected in a way to show physics related limitations and advantages rather than 
purely technological or engineering improvements of FETs Terahertz detectors. We address the 
basic physics related problems like temperature dependence of the response [14], helicity sensitive 
detection [15] and nonlinear/saturation response at high incident power [16]. We present also the 
first results on new THz detectors based on GaN/AlGaN edge gate transistors and Si junction-less 
FETs [17,18] showing that the signal-versus gate voltage has unusual behavior and the results 
cannot be interpreted using standard models. A new theoretical approach is presented. Finally we 
present THz amplification of the THz radiation by graphene nanostructured grating gate transistors. 
All the recent results will be discussed in view of the physical and technical limitations of FET THz 
detectors and their application for quality control and postal security and nondestructive quality 
control linear scanners [20]. 

Finally, we will discuss possible future direction for nanometer FET-THz detectors and emitters 
improvements.
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Why Soft, Solution Processing (= Low- Energy 
Production) of Advanced Nano-Materials is Difficult 
but Necessary for Sustainable Society?

Masahiro YOSHIMURA
Distinguished Chair Professor, Dept of Mater., Sci. and Eng., National Cheng Kung University, 
Tainan,Taiwan: yoshimur@mail.ncku.edu.tw
Prof. Emeritus. Tokyo Institute of Technology, Japan: masahiroyoshimura75@gmail.com

Abstract
Modern our society has been developed with various advanced nano-materials. Most of advanced 
materials, Metallurgical materials, Semiconductors, Ceramic materials and Plastics have been 
used in wide area of applications like structural, mechanical, chemical, electrical, electronic, optical, 
photonic, biological, medical, etc. Most of them except for bio-polymers & bio-minerals have never 
been produced via biological systems. Thus they have generally been fabricated artificially and/or 
industrially by so-called high-technology, where high temperature, high pressure, vacuum, molecule, 
atom, ion, plasma, etc. have been used for their fabrications, then consumed huge amount of 
resources and energies thus exhausted huge amounts of wastes: materials, heats and entropy. 
To save this tragedy, we must consider “Cascade use of Heats”, and “Low energy Production 
of advanced nano-materials via water-based industries.” Bio-inspired process, which mean that 
“Learn from Bio-systems then Exceed them”. They should also be necessary for SDGs (Sustainable 
Developing Goals.)

We have challenged to fabricate those advanced inorganic materials with desired shape/size/
location, etc. directly in low energetic routes using aqueous solutions since 1989 when we 
found a method to fabricate BaTiO3 film on Ti substrate in a Ba(OH)2 solution by Hydrothermal 
Electrochemical[HEC] method at low temperatures of 60-200 C. We proposed in 1995 an innovative 
concept and technology, “Soft Processing” or “Soft Solution Processing,” which aims low energetic 
(=environmentally friendly) fabrication of shaped, sized, located, and oriented inorganic materials 
in/from solutions1,2). It can be regarded as green processing, or eco-processing. When we have 
activated/stimulated interfacial reactions locally and/or moved the reaction point dynamically, we 
can get patterned ceramic films directly in solution without any firing, masking nor etching.  Direct 
Patterning of CdS, PbS and CaWO4 on papers by Ink-Jet Reaction method. Furthermore, we have 
succeeded to fabricate BaTiO3 patterns on Ti by a laser beam scanning3) and carbon patterns on Si 
by plasma using a needle electrode scanning directly in solutions4). Successes in TiO2 and CeO2 
patterns by Ink-Jet Deposition, where nano-particles are nucleated and grown successively on the 
surface of substrate thus become dense even below 300 C will be presented.‐Nano-structured 
films will be also talked. .A recent novel subject, Soft Processing for various nano-carbons including 
Graphene, functionalized Graphene and Mxene will be introduced. Where we have succeeded to 
prepare functionalized Graphene Ink via successive processes under ambient temperature and 
pressure conditions.5-8) In addition we propose Heat cascades for Materials Fabrication to elliminate 
wastes (Heat and materials =Entropy).
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Design, Preparation and Characterization of 
Photofunctional Nanomaterials Based on Energy-
resolved Distribution of Electron Traps

B. Ohtani*
Institute for Catalysis, Hokkaido University, Sapporo 001-0021, Japan
*ohtani@cat.hokudai.ac.jp

Abstract
How can we design functional solid materials, such as catalysts and photocatalysts? What is the 
decisive structural parameters controlling their activities, performance or properties? What is obtained 
as structural properties by popular conventional analytical methods, such as X-ray diffraction (XRD) 
or nitrogen-adsorption measurement, is limited to bulk crystalline structure and specific surface 
area, i.e., no structural characterization on amorphous phases, if present, and surface structure 
has been made so far. This is because there have been no macroscopic analytical methods to give 
surface structural information including possibly-present amorphous phases. Recently, we have 
developed reversed double-beam photoacoustic spectroscopy (RDB-PAS) which enables measure 
energy-resolved distribution of electron traps (ERDT) for semiconducting materials such as metal 
oxides [1,2]. Those detected electron traps (ETs) seem to be predominantly located on the surface 
for almost all the metal oxide particles, and therefore they reflect macroscopic surface structure, 
including amorphous phases, in ERDT patterns. Using an ERDT pattern with the data of CBbottom 
position (CBB), i.e., an ERDT/CBB pattern, it has been shown that metal oxide powders, and the 
other semiconducting materials such as carbon nitride, can be identified without using the other 
analytical data such as XRD patterns or specific surface area, and similarity/differentness of a pair 
of metal-oxide samples can be quantitatively evaluated as degree of coincidence of ERDT/CBB 
patterns. In this talk, an approach of material design based on the ERDT/CBB-pattern analyses is 
introduced [3]. 

Keywords
Functional Nanomaterials; Structural Characterization; Reversed Double-Beam Photoacoustic 
Spectroscopy; Energy-Resolved Distribution of Electron Traps; Conduction-Band Bottom; 
Identification
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Important of the Choice of Dosimeter for Accurate 
Evaluation of Microelectronics Devices Radiation 
Reliability

Cher Ming Tan1*, and Tsi-Chian Chao2
1Center for Reliability Science and Technology, Chang Gung University, Taiwan
2Institute of Radiation Research, Chang Gung University, Taiwan
*cmtan@cgu.edu.tw

Abstract
Total ionizing dose (TID) effect causes degradation of the microelectronic devices because of ionizing 
energy within the oxide/isolation layers. Such effect is cumulative and device’s lifetime shortening is 
proportional to the total dose.  Therefore, accurate evaluation of devices radiation reliability requires 
accurate measurement of dose. However, we find that the energy deposition on dosimeter depends 
on radiation types, dosimeter materials and irradiation environment.  For example, CaF2:Mn has 
an effective atomic number of 16.3 (silicon atomic number is 14), and thus it has the best silicon 
equivalency among commercial dosimeters.  That is, the nuclear interactions, secondary particle 
yields, and energy loss owing to different radiations in the CaF2:Mn will be most similar to those 
in the silicon.  In this talk, we compare the three different types of dosimeters, namely CaF2:Mn, 
MOSFETs, and OSLDs.  They were tested under radiations of different LETs such as MV photons, 
KV X-ray, electrons, and protons.  Our results showed that CaF2:Mnmeasure the dose deposited 
in material most similar to that in silicon materials with negligible recombination effects.  For other 
semiconductor materials, different dosimeter will be needed.
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Classification of Nanostructured Materials and 
Extension of it to the Fractal Structures
 

J. Habasaki1*
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100-0005, Japan

Abstract
Classification of nanostructured materials is not just for organizing known experimental and 
computational results. It is also for analogizing structural examples and designing new structures 
missing when a systematic classification method is applied. It provides a way for the systematic 
naming of complex systems. Here I introduce some of the classification methods so far proposed [1] 
and my proposals [2]. Especially classification based on the dimensionality of the partial structure 
of the system has a wide range of applications. The method is extended to include fractal structures 
and applied to classify colloids and gels prepared by molecular dynamics simulations [3].

Keywords
Nanostructured Materials; Classification; Fractal Dimension; Molecular Dynamics; 
Gels; Colloids
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Tuning the Biomimetic Activities of Nanozyme 
Surfaces for the Enhancement of Fluorometric and 
Colorimetric Sensing Capabilities
Lei Jiang*, Limin Yang, and Hongchao Ma 
College of Chemical Engineering, China University of Petroleum (East China), Qingdao, 266580, 
China
*Email: leijiang@upc.edu.cn

Abstract
Natural enzymes are crucial components of many detection methods for biomarkers. But conventional 
protein enzymes suffer from high cost and instability. Herein we explore the enzyme mimetic activities 
of many inorganic nanomaterials, mimicking the functions of oxidases, peroxidase, phosphatase and 
hydroxyl scavengers. Their activities can be enhanced or adjusted by tuning the microstructure and 
microenvironment of nanocrystal surfaces. Such capabilities can be employed to replace natural 
enzymes in the fluorometric and colorimetric detections of many biomarkers such as cholesterol, 
glucose, toxic molecules, single gene mutations, and also in the application of biocryptography. The 
distinctive interactions between biomolecules with inorganic nanocrystals are investigated and the 
possible mechanisms are discussed.
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Pickering Emulsions Production using Novel Ultrasonic 
Tubular Reactor Technology 
S.Y. Tang1,2*, S.K. Wong1, and L.E.Low1
1Chemical Engineering Discipline, School of Engineering, Monash University Malaysia
2Tropical Medicine and Biology Platform, Monash UniversityMalaysia
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Abstract
There is a growing significant interest with use of particles-stabilized Pickering emulsions in 
nutraceutical and pharmaceutical fields. Because of their well-defined particle-laden interface 
structure, they exhibit interesting resilience to coalescence with superior physical stability 
over emulsions stabilized by surfactant. However, preparation of Pickering emulsions remains 
a significant challenge and its mechanism of droplet formation is poorly understood. Using red 
palm olein as oily phase and cellulose nanocrystals (CNC) as solid stabilizer, we investigated the 
use of novel high intensity ultrasonic tube reactor (HUTR) technology for generating food-grade 
Pickering emulsions. At fixed CNC concentration, the emulsion droplet size was found to be strongly 
dependent on both the energy input and irradiation time. The experimental results showed that 
CNC-stabilized emulsions of minimum droplet size ~1.5 μm and excellent storage stability could be 
achieved at sonication power and irradiation time of 300 W and 15 min respectively. Microscopic 
images illustrated that the HUTR-induced emulsions had a uniform, spherical morphology with no 
apparent coalescence. Our comparative results demonstrated that HUTR was capable of producing 
CNC-based emulsions, with significantly smaller droplet size and narrower droplet size distribution 
than those prepared by an ultrasonic horn.  The high emulsification efficiency of HUTR was mainly 
attributed to its unique physical reactor design configuration that promotes effective propagation of 
high energy cavitational waves within the turbulent core of the emulsification pipeline, as evidenced 
by our sonochemiluminescence.
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Biocompatible Generation of Mesoporous Enzyme-
Encapsulated Metal-Organic Frameworks via Microfluidic 
Gradient Mixing Synthesis

Jun Ge1*, Kangning Ren2*
1Key Lab for Industrial Biocatalysis, Ministry of Education, Department of Chemical Engineering, 
Tsinghua University, P. R. China
2State Key Laboratory of Environmental and Biological Analysis,Department of Chemistry, Hong 
Kong Baptist University, Kowloon, Hong Kong, P. R. China
* junge@mail.tsinghua.edu.cn;kangningren@hkbu.edu.hk 

Abstract
Mimicking the cellular environment, metal-organic frameworks (MOFs) are promising for encapsulating 
enzymes for general applications in environments often unfavorable for native enzymes. Markedly 
different from previous researches based on bulk solution synthesis, herein we report the synthesis 
of enzyme-embedded MOFs in a microfluidic laminar flow. The continuously changed concentrations 
of MOF precursors in the gradient mixing on-chip resulted in structural defects in products. This 
defect-generating phenomenon enables multimodal pore size distribution in MOFs and therefore 
allows improved access of substrates to encapsulated enzymes while maintaining the protection to 
the enzymes. Thus, the as-produced enzyme-MOF composites showed much higher (~one order 
of magnitude) biological activity than those from conventional bulk solution synthesis. Compared to 
existing strategies for generating mesopores that usually use templates and are thus complicated 
or may damage enzyme activity during template removal processes, our method generated the 
mesopores spontaneously in a single step without using any template. The unique gradient mixing 
nature of microfluidic laminar flow synthesis strategy allows controllable, continuous and fast 
synthesis of enzyme-MOF composites with improved activity, which we expect to become a new 
general approach for inducing defects into the enzyme-MOF composites and other bio-composites.
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TCAD Performance Analysis of Plasma-Grown Carbon 
Nanotube Field Effect Transistor 
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Abstract
Carbon Nantoube is a modern device material that offer to successfully replace Silicon based FET 
devices that are getting obsolete after having met their roadblocks in terms of both performance 
output and scaling capabilities. It offers superior mobility, scaling capabilities, thermal and electrical 
conductivity among other suitable properties. However, the modern nature of this material implies 
that a lot still needs to be explored and discovered. By implementing a Plasma-Assisted Carbon 
Nanotube Field Effect Transistor,this investigation aims to reduce the unknowns associated with 
this new age material. With a more streamlined focus on Plasma Enhanced Chemical Vapor 
Deposition(PECVD) grown Carbon Nanotube, the implemented device is subjected to linearity 
analysis to better understand the depths and magnitude of improvements possible over conventional 
Silicon based devices. The analysis reveals that the implemented device showcases improved 
linearityFOMs.  The rise of CNTs has also accelerated work and focus on nanotechnology. An 
emerging new field called nanoarchitectonics uses the learnings from nanotechnology to create real 
life nanoscale devices and stands to benefit from this research as well.
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Features of Damage Accumulation in Multilayer- 
(TiAlCrSiY) N / (TiAlCr) N, Monolayer- (TiAlCrSiY) N 
Coatings and Silicon upon Deformation by Cyclic 
Nanoindentation
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Abstract
The micro-mechanism of low-cycle fatigue of mono- and multi-layer PVD coatings on cutting tools 
was investigated. Multilayer- (TiAlCrSiY) N / (TiAlCr) N, monolayer- (TiAlCrSiY) N PVD coatings were 
deposited on Cemented carbide ball nose end mills WC-Co substrate. Low-cycle fatigue resistance 
is studied using the cyclic micro-indentation technique. The obtained results were compared with the 
behavior of a standard sample of polycrystalline silicon. Fractal analysis of time-resolved curves for 
indenter penetration depth demonstrates phenomenological regularities of damage accumulation 
in coatings at the early stage of wear. The difference in low-cycle fatigue of brittle silicon and wear-
resistant coatings is shown.
At an early stage of wear, under the influence of localized streses, microcracks nucleate and propagate 
in the coatings. During the incubation period, the cracks  nucleation is accompanied by microplastic 
deformation, which significantly increases the stage of damage accumulation, influences on cracks 
branching of in the volume and interfaces. In a single-layer coating, the nucleation and growth 
of brittle microcracks occurs throughout the entire deformable volume. During low cycle fatigue 
test, structural self-organization is quite high in both TiAlCrSiYN/TiAlCrN multilayer and TiAlCrSiYN 
monolayer coatings. In this case, the multilayer coating is characterized by greater toughness. In 
these coatings, fatigue structural changes are interrelated. In silicon, low-cycle fatigue develops as 
a stochastic accumulation imperfections. It is demonstrated that, in comparison with single-layer 
(TiAlCrSiY)N, the nucleation and growth of microcracks in multilayer (TiAlCrSiY)N/(TiAlCr)N coating 
is accompanied by acts of  microplastic deformation providing a higher fracture toughness of the 
multilayer nanocomposite on base of (TiAlCrSiY)N/(TiAlCr)N.
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Features of Oxidation of Multilayer Nanolaminate 
Coating Based on (TiAlCrSiY)N / (TiAlCr)N During 
High-speed Dry Cutting and Medium Temperature 
Annealing
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Abstract
The surface of newest adaptive coatings on cutting tools can easily transform in response to changing 
external conditions during friction by dynamically forming surface nano-scale tribo-films [1]. These 
tribo-films change the frictional and thermal conditions within the cutting zone, reducing coefficients 
of friction and thermal conductivity and efficiently protect/lubricate the surface under operation that 
leads to the tool life improvement. For this reason, the oxidation of such coatings is of scientific 
interest. Nano-multilayer PVD coating on base Ti0.2Al0.55Cr0.2Si0.03Y0.02N / Ti0.25Al0.65Cr0.1N 
were deposited on Kennametal K 313 inserts for investigation of cutting tool life under conditions of 
dry finish turning. The thickness of the three bilayer coating was around 0.3 microns. The change 
in the phase and elemental composition of the coating was studied by heating to 700 ° C for 15, 
30, 45 minutes in air and during ultra-speed ‘dry’ (no coolants) machining of hardened H 13 tool 
steel (HRC 52-55). XPS and mass-spectroscopy methods have shown that nanoscale Mullitte-like, 
Garnet-like, amorphous titanium and chromium oxides protective surface tribo-films forms within the 
very beginning of running-in stage of wear. These thermal barrier films with a thickness of the order 
of several nanometers dynamically appear on the surface of a multilayer coating without changing 
the phase composition in the near-surface layers. Oxidation in air is dramatically different from this. 
As the annealing time increases, Cr, Si and Y diffuse across the bilayer interfaces and form a 3-zone 
modulated concentration of Cr, Si and Y with a constant Ti and Al distribution. The depth modulated 
distribution of Cr, Si and Y becomes diffuses with an increase in the duration of annealing. The 
difference in the character of smearing is explained by the unequal mean free path of atoms during 
their diffusion.
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Fractional Extension of ILG Mechanics
K. Parisis1 and E.C. Aifantis1,*
1School of Engineering, Aristotle University of Thessaloniki, GR-54124, Thessaloniki, Greece.
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Abstract
The Internal Length Gradient (ILG) Mechanics framework proposed by the second author in the mid 
1980s has been applied successfully in the last 3 decades in several variants to elasticity, plasticity, 
and diffusion problems. After a brief review of recent ILG developments and its applications to 
advanced technology and biology, a fractional extension is proposed. As an example the applicability 
of ILG and its fractional counterpart to the emerging field of Li-ion batteries is discussed. 
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Concave Bending of Contact Line of a Sessile Water 
Droplet Due to MolecularPolarization and Surface 
Trapping
Lei Zhao and Jiangtao Cheng
Virginia Polytechnic Institute and State University, USA

Abstract
The formation and configuration of three-phase (solid-liquid-vapor) contact line of a sessile 
water dropleton a solid surface is of central importance in understanding wetting dynamics and 
electrowetting. Up to now, it is still difficult to pick up a specific model or mechanism to elucidate 
the contact line dynamics, despite almost all models yield reasonable agreement with experiments 
and simulations. An important reason for this long-lasting debate is that the contact line dynamics 
spans from the macroscopic scale to the molecular level. Via atomic force microscope (AFM), it has 
been confirmed thata moving contact line can be divided into several subregions, i.e., macroscopic 
region, mesoscopic region, proximal region, and molecular region, each of which falls within 
different length scale.In the macroscopic region, the apparent contact angle matches the Young-
Laplace equation. In the mesoscopic region, the contact line profile is distorted by viscous bending, 
which is followed by the proximal region and molecular region.However, the specific profile and 
concrete configuration of contact line in the molecular region, which is beyond the measurable 
limit of instruments,remain obscure. In this work, we used molecular dynamics (MD) simulation 
to examine the formation and profile of contact line of water droplet on a wide spectrum of solid 
surfaces ranging from ultrahydrophobic to ultrahydrophilic surfaces. The size of water droplets is 
selected to be 20 nm to exclude the nanoscale convex bending of contact line at the proximal 
region. It is found that the contact line experiences concave bending at the molecular region, which 
is induced by the polarization of water molecules and the friction among the layered structure of 
trapped water molecules. The polarization near the solid surface manifest in terms of the orientation 
bias of water molecules. The surface trapping of water occurs in the form of peak density in the 
oscillatory density profile. Both effects are restricted to approximately 1 nm away from the solid 
surface and worked jointly as an extra term in the modified Young-Laplace equation. The difference 
between the Young’s angle (apparent angle) and the contact angle in the molecular region gives 
rise to the modified Young-Laplace equation and implies an enhanced energy dissipation. In this 
respect, the near-surface polarization in terms of the orientation bias of water molecules and the 
surface trapping in the form of repeated density depletion and accumulation in the density profile 
contributes to additional energy dissipation in the process of contact line formation.
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From Dipolar to Rydberg Photonics: Harnessing Atom-
Atom Interactions
Alaeian Hadiseh
Purdue University, USA

Abstract
Light-induced atom-atom interactions at densities higher than 1 atom per cubic wavelength give 
rise to density shifts and broadenings. When confined in less than a wavelength size, such dipolar 
interaction leads to collective blockade phenomena, which mostly have been studied in the context 
of strongly interacting Rydberg states. Here we study these phenomena for low-lying excited atomic 
states confined in thin atomic clouds that are generated via pulsed Light-Induced Atomic Desorption 
(LIAD) technique. For the first few nanoseconds, the transient light-induced dipolar interaction of 
the low-lying lines of Rubidium leads to shifts and broadenings well beyond the well-known Lorentz-
Lorenz limit. In the second experiment, we benefit from highly controllable fields of Nano-photonic 
devices to manipulate the many-body dipolar interactions. We interface the atoms with the tightly-
confined field of a slot waveguide, where the Purcell enhancement modifies the interactions and the 
shifts, further. The latter experiments are done at telecom wavelength where one can integrate the 
collective quantum effects such as the blockade to create deterministic on-demand single-photon 
emitters. Towards the end of my talk, I will introduce our novel quantum material, thin-film cuprite, that 
allows us to realize strongly interacting Rydberg excitons in a solid-state platform that is inherently 
suitable for scalable and integrable quantum photonic technologies.
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Light-Matter Interactions in Two-Dimensional Layered 
Materials for Optoelectronics, Sensors and Solar Cells

Anupama B. Kaul
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Abstract
Two-dimensional (2D) layered materials range in composition from mono-elemental systems such as 
graphene and black phosphorus, binary transition-metal dichalcogenides (TMDCs) such as WSe2, as 
well as multi-component organo-halide perovskites. Despite the varying compositions, their unifying 
feature arises from the weak van der Waals (vdW) interaction that serves as the glue between adjacent 
layers. The excitonic and multibody interactions in some semiconducting 2D vdW crystallites, their 
strain-dependent properties and pristine atomically flat interfaces, coupled with the ability to solution-
process these materials, offer a rich playground to unveil fundamental physical mechanisms for 
exciting and innovative devices. In the first part of this talk, I will discuss our efforts in studying the 
light-matter interactions in halide-grown monolayer and few-layer 2D semiconducting WSe2 to unveil 
multibody interactions towards quantum platforms. Heterostructures of 2D-2D semiconductors or 
0D-2D ensembles also offer an intriguing prospect to enhance the light matter interactions in these 
systems to new levels. In the second part of the talk, our efforts in the solution-based synthesis 
of binary and monoelemental 2D layered materials has enabled us to realize a rich plethora of 
flexible and bendable sensing devices, including for addressing age related macular degeneration 
toward retinal prosthesis. Finally, our additive manufacturing approaches with organo-halide 2D 
perovskites, specifically, butylamine methyl-ammonium lead triiodide, opens up possibilities to 
inkjet print these complex crystallites and their heterostructures for exceptional optical 
absorbers in photodetectors and photovoltaics applications.
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