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Elena Liyaskina, Natalia Nazarova, Ekaterina Upyrkina, Alexandra 
Liyaskina, Victor Revin
National Research Mordovia State University, Saransk, Russia

Functional Biomaterials from Bacterial Nanocellulose 

The current science of biomaterials aims at developing new materials with novel and 
multifunctional properties. Functional materials from bacterial nanocellulose (BNC) have 

received considerable research attention in recent times. BNC possesses unique structural, 
physical, chemical, mechanical, and biological features and has numerous applications in various 
fields, including biomedicine for tissue engineering, wound dressing, drug delivery, cosmetics, 
optoelectronics, bioprinting, biosensing, enzyme immobilization, environmental monitoring, etc. 
The subject of the experiment was nanocellulose, produced by bacterium Komagataeibacter 
sucrofermentans B-11267. The results show that the width of cellulose microfibrils formed by the 
K. sucrofermentans B-11267 strain averaged 40–90 nm. To reduce the cost of obtaining BNC, 
molasses and acidic by-products of the alcohol and dairy industries were used. A new BNC-
based biocomposite material with adsorption properties in relation to fluoride ions was obtained. 
In addition, novel nanomaterials with antibacterial properties based on BNC and antibiotic sodium 
fusidate in the form of films, hydrogels and aerogels were obtained. The structure and physico-
chemical properties of nanomaterials were analyzed by SEM, FTIR spectroscopy and TGA. The 
antibacterial activities of nanomaterials were studied by the disc diffusion method. The results 
prove the potential of BNC-based biocomposites for biomedicine as wound dressing with high 
antibacterial activity and environmental monitoring as highly effective sorbents for fluoride. This 
work was supported by the Ministry of Science and Higher Education of the Russian Federation 
(grant number FZRS-2020-0003). 
Keywords: biomaterials, bacterial nanocellulose, sorbents, wound dressing

Biography:
Dr. Elena Liyaskina, Associate professor, Department of Biotechnology and Biochemistry, Faculty of Biotechnology and Biology, 
National Research Mordovia State University, Saransk, Russia. Elena Liyaskina graduated as microbiologist in 1983, Kazan 
State University, Kazan, Russia. She received a PhD in biochemistry in 1995, Institute of Physiology and Biochemistry of 
Microorganisms, Pushchino, Moscow region, Russia. Elena Liyaskina is author of 5 books, 2 monographs, 10 patents and 
about 100 publications. Her research area of interests: microbiology, microbial biotechnology, bacterial exopolysaccharides, 
biopolymers, biocomposite materials.
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SM Sapuan and RMO Syafiq
University Putra Malaysia, Malaysia

Performance of Nanocellulose fibre reinforced starch biopolymer composites 
incorporated with essential oil for food packaging

The demand of antimicrobial active packaging is escalating due to the needs of improving 
quality and shelf life of food. Recently, many scientists and polymer engineers have been 

working on eco-friendly materials for starch-based food packaging purposes, which are based 
on biopolymers, due to the health and environmental issues caused by the non-biodegradable 
food packaging. However, to maintain food freshness and quality, it is necessary to choose 
the correct materials and packaging technologies. On the other hand, the starch-based film’s 
biggest flaws are high permeability to water vapor transfer and the ease of spoilage by bacteria 
and fungi. One of the several possibilities that are being extensively studied is the incorporation 
of essential oils (EOs) into the packaging material made from nanocellulose fibre reinforced 
starch biopolymer composites. The EOs used in food packaging films actively prevent activity 
of bacteria and fungi and have a positive effect on food storage. This work intended to present 
their performance of anti-microbacterial agent incorporated into nanocellulose fibre reinforced 
starch biopolymer composites for extending product shelf life. The increasing of essential oils 
such as cinnamon oil and tea tree oil would cause the reduction of the cohesion forces of 
polymer chain, creating heterogeneous matrix and subsequently lowering the tensile strength 
and increasing the elongation (E%) of the films. The present review demonstrated that the use 
of essential oil represents an interesting alternative for the production of active packaging and 
for the development of eco-friendly technologies.

Biography:
S.M. Sapuan is a professor of composite materials at Universiti Putra Malaysia (UPM). He earned his B.Eng degree in Mechanical 
Engineering from University of Newcastle, Australia in 1990, MSc from Loughborough University, UK in 1994 and Ph.D from De 
Montfort University, UK in 1998. He is currently Head of Advanced Engineering Materials and Composites Research Centre, UPM. 
His research interests include natural fiber composites, materials selection, biobased packaging and concurrent engineering. To 
date he has authored or co-authored more than 1300 publications in international journals (over 700 papers), books (17), edited 
books (15), chapters in books (110) and conference proceedings/seminars (over 600 papers). S.M. Sapuan received Rotary 
Research Gold Medal Award, Alumni Award, University of Newcastle, NSW, Australia, 5 Star Role Model Supervisor, UPM and 
Khwarizmi International Award (KIA). S.M. Sapuan was recognized as the first Malaysian to be conferred Fellowship by the US-
based Society of Automotive Engineers International (FSAE).
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Osman Adiguzel
Firat University, Department of Physics, Elazig, Turkey

Thermoelastic and Superelastic Characterization of Shape Memory Alloys

Some materials take place in class of smart materials with adaptive properties and   stimulus 
response to the external changes. Shape memory alloys take place in this group, due 

to the shape reversibility and capacity of responding to changes in the environment. Shape 
memory alloys have a peculiar property to return to a previously defined shape or dimension 
when they are subjected to variation of temperature.  These alloys can be deformed plastically 
in low temperature condition recover original shape on heating. Shape memory effect (SME) 
is performed by heating and cooling in a temperature interval, after first cooling and stressing 
processes. therefore, this behavior is called thermoelasticity. Superelasticity is performed a 
constant temperature by stressing and releasing at a constant temperature in the parent austenite 
phase region. These phenomenon are result of crystallographic transformations in the materials, 
called martensitic transformations. Shape memory effect is governed by successive thermal and 
stress induced martensitic transformations. 

Thermal induced martensitic transformation occurs on cooling along with lattice twinning, with 
which ordered parent phase structures turn into twinned martensite structures; these twinned 
structures turn into detwinned martensite structures by means of strain induced martensitic 
transformation with deformation in martensitic state. These alloys exhibit another property 
called superelasticity (SE), which is performed in only mechanical manner. These alloys can be 
deformed in parent phase region just over austenite finish temperature, and recover the original 
shape on releasing the stress in superelastic manner. 

Thermoelasticity is a result of successive thermal and stress martensitic transformations, whereas 
superelasticity is the result of stress-induced martensitic transformation, which occurs by only 
mechanical stress at a constant temperature. With this stress, parent austenite phase structures 
turn into the fully detwinned martensite. Superelasticity exhibits normal elastic material behaviour, 
but it is performed in non-linear way, unlike normal elastic materials. Loading and unloading 
paths are different, and hysteresis loop reveals energy dissipation. Thermal induced martensitic 
transformations occur with cooperative movement of atoms by means of lattice invariant shears 
on a {110} - type plane of austenite matrix which is basal plane of martensite, and ordered parent 
phase structures turn into twinned martensite structures.  
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Copper based alloys exhibit this property in metastable phase region, which has bcc-
based structures at high temperature parent phase field. Lattice invariant shear and twinning 
is not uniform in copper alloys and they give rise to the formation of unusual layered complex 
structures, like 3R, 9R or 18R structures depending on tha stacking sequences, with lattice 
twinning. Periodicity and unit cell is completed through 18 layers in case of 18R martensite.

In the present contribution, x-ray diffraction and transmission electron microscopy studies were 
carried out on two copper based CuZnAl and CuAlMn alloys. X-ray diffraction profiles and electron 
diffraction patterns reveal that both alloys exhibit super lattice reflections inherited from parent 
phase due to the displacive character of martensitic transformation.  Specimens of these alloys 
were aged at room temperature for along term, and x-ray diffractograms taken during ageing 
show that diffraction angles and peak intensities changed. This result refers to redistribution of 
atoms in diffusive manner.

Keywords: Thermoelasticity, superelasticity, shape memory effect, martensitic transformation, 
twinning, detwinning.

Biography:
Dr Adiguzel graduated from Department of Physics, Ankara University, Turkey in 1974 and received PhD- degree from Dicle 
University, Diyarbakir-Turkey. He has studied at Surrey University, Guildford, UK, as a post doctoral research scientist in 1986-
1987, and studied on shape memory alloys. He worked as research assistant, 1975-80, at Dicle University and shifted to 
Firat University, Elazig, Turkey in 1980. He became professor in 1996, and he has already been working as professor. He 
published over 60 papers in international and national journals; He joined over 100 conferences and symposia in international 
and national level as participant, invited speaker or keynote speaker with contributions of oral or poster. He served the program 
chair or conference chair/co-chair in some of these activities. In particular, he joined in last seven years (2014 - 2020) over 80 
conferences as Keynote Speaker and Conference Co-Chair organized by different companies.  He supervised 5 PhD- theses 
and 3 M.Sc- theses. 
Dr. Adiguzel served his directorate of Graduate School of Natural and Applied Sciences, Firat University, in 1999-2004. He 
received a certificate awarded to him and his experimental group in recognition of significant contribution of 2 patterns to the 
Powder Diffraction File – Release 2000. The ICDD (International Centre for Diffraction Data) also appreciates cooperation of his 
group and interest in Powder Diffraction File.
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Titania Pillared Clay Membranes in wastewater Treatment

Tanushree Choudhury
VIT Chennai, Chennai, India

Most of NF membranes which are developed recently are composite membranes, whose 
support layer is covered with an active layer. Among different ceramic support materials that 

are currently used as support layer, α-alumina supports are integral part of the membrane which 
is made of artificial materials like alumina and thus adds to the high price of the membrane. 
This draws our attention in making low cost support material of natural clay which aims to be 
an excellent membrane support as it possesses high mechanical strength, high permeability, 
narrow pore size distribution and low manufacturing cost. It has been observed that if Titania 
is immobilized on to clay support, its photocatalytic action increases tremendously. One of the 
problems encountered when photocatalysts are immobilized on support is the detachment of 
the microparticles from the support for high flow rates of liquid effluent. This can be overcome 
by using Montmorillonite clay as support material as it has extremely good binding capacity. Not 
enough effort has been made in literature to evaluate the specific features of these catalysts in 
relation to practical use and to optimize their design in relation to these characteristics. Thus 
optimization of such catalyst reactor may be helpful in separation of heavy metal ions from 
wastewater and also recover ions such as Pb2+ and Cd2+ which latch onto clay composite 
membranes.
Keywords: titania pillared clay, membrane reactor, photocatalysis, wastewater treatment, flux, 
fouling

Biography:
Dr. Tanushree Choudhury, (PhD in Applied Chemistry), now is an Assistant Professor of Chemistry, Member of Indian Institute of 
Metals. She got her BSc in Chemistry (Honours), MSc in Chemistry, Specialist in Physical Chemistry at Visva- Bharati University, 
Santiniketan, West Bengal, India, Applied Chemistry Doctor’s degree (PhD) at Indian School of Mines, Dhanbad, India. Dr. 
Tanushree Choudhury got Meritorious Student Award from Council of Scientific and Industrial Research (CSIR) in 2003, Junior 
Research Fellowship Award from Indian Institute of Technology (ISM), Dhanbad in 2003, Summer Research Fellowship Award 
from Indian Academy of Sciences, Bangalore in 2012.
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Improving the Reliability Design of Mechanical Systems such as Refrigerator

Seongwoo Woo
Addis Ababa Science & Technology University, Ethiopia

To enhance the lifetime of mechanical system such as automobile, new reliability methodology 
– parametric Accelerated Life Testing (ALT) – suggests to produce the reliability quantitative 

(RQ) specifications—mission cycle—for identifying the design defects and modifying them. It 
incorporates: (1) a parametric ALT plan formed on system BX lifetime that will be X percent of 
the cumulated failure, (2) a load examination for ALT, (3) a customized parametric ALTs with the 
design alternatives, and (4) an assessment if the system design(s) fulfill the objective BX lifetime. 
So we suggest a BX life concept, life-stress (LS) model with a new effort idea, accelerated factor, 
and sample size equation. This new parametric ALT should help an engineer to discover the 
missing design parameters of the mechanical system influencing reliability in the design process. 
As the improper designs are experimentally identified, the mechanical system can recognize 
the reliability as computed by the growth in lifetime, LB, and the decrease in failure rate, . 
Consequently, companies can escape recalls due to the product failures from the marketplace. As 
an experiment instance, two cases were investigated: 1) problematic reciprocating compressors 
in the French-door refrigerators returned from the marketplace and 2) the redesign of hinge kit 
system (HKS) in a domestic refrigerator. After a customized parametric ALT, the mechanical 
systems such as compressor and HKS with design alternatives were anticipated to fulfill the 
lifetime – B1 life 10 years.

Biography:
Dr Woo has a BS and MS in Mechanical Engineering, and he has obtained PhD in Mechanical Engineering from Texas A&M. 
He major in energy system such as HVAC and its heat transfer, optimal design and control of refrigerator, reliability design of 
thermal components, and failure Analysis of thermal components in marketplace using the Non-destructive such as SEM & 
XRAY. In 1992.03–1997 he worked in Agency for Defense Development, Chinhae, South Korea, where he has researcher in 
charge of Development of Naval weapon System. He was working as a Senior Reliability Engineer in Refrigerator Division, 
Digital Appliance, SAMSUNG Electronics. Now he is working as associate professor in mechanical department, Addis Ababa 
Science & Technology University.
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Thermo-Electro-Mechanical Analysis of Low Cost Microheater using Nickel 
Alloy

Sunipa Roy
Guru Nanak Institute of Technology, Kolkata, India.

Low power consumption is a very crucial characteristic of a microheater for the gas sensor 
platform. In this paper, we present a complete electrothermal analysis of a microheater for 

MEMS based gas sensor using a low cost nickel alloy INVAR ( alloy of Ni, Co, Fe) having high 
resistivity 43e-8 Ωm and high yield stress ~405 MPa with low thermal conductivity ~12 W/m/C. 
A comparative study has also been made with six different heater structures. Thermal electrical 
analysis was done using finite element modelling of Intellisuite 8.2.2. The maximum temperature 
of ~112ºC with a distribution of ± (2-3) % over the entire microheater membrane region has been 
achieved with 4V excitation. The power consumption (~120 mW) has been achieved.

Biography:
Sunipa Roy (Senior Member, IEEE) received the Ph.D. degree from the Department of Electronics and Telecommunication 
Engineering, Jadavpur University, in 2014. She is serving as the Head of the Department of Electronics and Communication 
Engineering, Guru Nanak Institute of Technology. She is also with IC Design and Fabrication Center, Department of ETCE, 
Jadavpur University.
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Nanotechnology and Nanobiotechnology: Their significance in Pharmaceutical 
Industry

Nalini Kanta Saho
Principal of SRM Modinagar College of Pharmacy, India.

BIA techniques are widely used to quantify drugs and their metabolites in plasma matrices and 
the methods should be applied to studies in areas of human clinical and nonhuman study. 

BIA techniques are employed for the quantitative estimation of drugs and their metabolites in 
biological media and plays an important role in estimation and interpretation of bioequivalence, 
pharmacokinetic, and toxicokinetic studies. The major work is method development, method 
validation, and sample analysis. Every step in the method must be investigated to decide 
the extent to which environment, matrix, or procedural variables can interfere the estimation 
of analyte in the matrix from the time of setup to the time of analysis. Techniques such as 
high pressure liquid chromatography (HPLC) and liquid chromatography coupled with double 
mass spectrometry (LCMS-MS) can be used for the bioanalysis of drugs in body. Each of the 
instruments has its own merits and demerits. Chromatographic methods are HPLC and gas 
chromatography have been mainly used for the bioanlysis of small/ large molecules, with LC/MS/
MS. Linearity, accuracy,precision, selectivity, sensitivity, reproducibility, and stability are some of 
the regularly used parameters. More over the technique is proposed to add some points regarding 
bioanalytical method development and validation parameter, beneficial to quality assurance to 
determine the drug, concentration and its metabolite in reference to biomolecules.

Biography:
Nalini Kanta Sahoo, working as Professor & Principal in one of the leading college (SRM Modinagar college of Pharmacy) 
affiliated to SRMIST (Deemed to be University) in their Delhi-NCR Campus. He is at present with experience of 15 years in 
(Academics, Administration and Accreditation, Training and Research) and taking care of all the Quality research strategies 
at the Institutions. He has published around 60 research and review articles in International journals of high repute (maximum 
covered in scopus, WoS,pubmed). He published two books of international repute. He attended more than 40 International and 
national conferences. He is serving as scientist with Vision Science Research Sdn.Bhd., Malaysia. He is president of Indian 
Pharma educational society, central Zone Telangana. He is advisory board member of so many research organisations like 
YGMRO (Chennai), ABM PHD Research Network,NFPS, Research Edit, Trans Integra,  Sci tech central , Endling conferences 
etc. He is Editorial board member of 60 International journals.
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Magnetic Nanoparticles: A journey from the bench to high-grade glioma 
theranostics

Carlos Caro, Jose M. Paez-Muñoz, Manuel Pernia Leal and Maria L. García-Martín
Universidad de Málaga, Spain.

Cancer is a leading cause of death worldwide. Glioblastoma multiforme (GBM) is the most 
common and aggressive primary malignant brain tumor, with a median survival of only about 

15 months. Current diagnostic protocols, based on medical imaging, present low specificity and 
fail to diagnose in the early stages. As for treatment, up to now, there are no effective therapies 
capable of significantly increasing life expectancy.  Nanotechnology is a promising alternative 
to overcome these limitations. Thus, several nanoplatforms have been reported with promising 
features for tumor theranostics. However, a crucial aspect that remains unsolved in most cases 
is the ability of these nanoplatforms to reach and accumulate in the tumors efficiently, particularly 
in the case of metallic nanoparticles (MNPs). In this work, recent advances on the design of 
the metallic core of MNPs to optimize their capabilities as MRI contrast agents (CA) and to 
increase their magnetic field-to-heat transformation will be described. On the other hand, the 
functionalization of MNPs with polymer ligands is critical to avoid opsonization and thus prolong 
their blood residence time. Therefore, the structure, size and outermost surface charge of polymer 
ligands anchored to MNPs surface will be analyzed in deep. Finally, tumor targeting strategies 
will be exposed and discussed. Despite passive tumor targeting has long been recognized as 
the most competent mechanism for the accumulation of MNPs inside solid tumors, but there are 
limited experiments addressing it on GBM. Here, we present findings demonstrating that MNPs 
can barely penetrate GBM, leading to active targeting as the most plausible strategy for efficient 
GBM targeting. Thus, new approaches for active targeting of MNPs will be briefly discussed. 
Keywords: Iron oxide nanoparticles, theranostics, MRI, magnetic hyperthermia, Glioblastoma 
Multiforme, tumor targeting.

Biography:
Dr. Carlos Caro began his PhD in 2006, focused on the development of metal nanoparticles for cell labeling. After his PhD, he 
obtained a postdoctoral position at the Universidade Nova de Lisboa (Portugal). In May 2015, he got a postdoctoral position at 
the Andalusian Centre for Molecular Biology and Regenerative Medicine (CABIMER) and the Institute of Chemical Research 
(IIQ). From January 2016, Dr. Caro joined as postdoctoral researcher in the group led by Dr. María Luisa García-Martín at the 
Andalusian Centre for Nanomedicine and Biotechnology (BIONAND). Overall, Dr. Caro has authored 27 articles (h-index=16), 3 
book chapter; and 5 patents.



Page 15

2nd International Conference on 

November 18-19, 2021 | Webinar
NANOMATERIALS AND NANOTECHNOLOGY

Microneedle-Based Generation of Microbubbles in Cancer Tumors to Improve 
Ultrasound-Assisted Drug Delivery.

Mohamamd Ali Khayamian
University of Tehran, Tehran, Iran

Production of local microbubbles (MBs) with dense distribution in tumor environment is achieved 
by developing an integrated electrochemical stimulator on a microfabricated silicon needle 

covered by zinc-oxide nanowires (ZnONWs). MBs are then exploded by external ultrasonic 
actuation, which induce microcavitations in tumor cells followed by direct entrance of anticancer 
drugs into cancer cells. This system, named ZnO nanowire-based microbubble generator probe 
(ZnONW-MGP), is tested on tumorized mice models (by MC4L2 breast cell lines). Mice treated 
by ZnONW-MGP have ≈82% reduction in tumor size within 10 days with just 25% of conventional 
dose of paclitaxel while in the absence of the system, they have just a 15% reduction in tumor 
size. Presence of ZnO nanostructures on microneedles strongly reduces the size of MBs and 
enhances the efficacy of the sonoporation.
Keywords: Cancer, Microbubbles, Sonoporation, ZnO nanowires, Drug Delivery

Biography:
Mohammad Ali Khayamian was born in Kerman, Iran, in 1988. He received his PhD in mechanical engineering at University 
of Tehran and currently is a postdoc researcher at Nano Bio Electronics Lab (NBEL). His thesis was a joint program between 
schools of mechanical and electrical engineering and was about the effect of ultrasonic stimulation on normal and cancerous 
cells. He is involved and interested in the electrical approaches on cancer and COVID-19 diagnosis and treatment..
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Human Resurrection using DNA and Biotech

Albi Ndoni,
Tirana, Albania.

DNA and information encoded in it. Can we use biotechnology to recreate an entire human 
being thus finally resurrecting him/her into a new existence? 

In the science-fiction movie “The Fifth Element” set in the futuristic New York City of the year 
2264, a group of scientists were able to recreate an entire human being using only a sequence of 
DNA remained in her hand. Extracting information from this DNA cell, they were able to “rebuild” 
her body and mind (in the movie she was a woman) to the fullest using advanced techniques in 
biotechnology. 
The process itself it’s pure science-fiction fantasy but the idea of bringing back someone to life 
(resurrecting him/her and not cloning) can only be considered something beyond a scientific fact.
The question that still puzzles scientist remains: can science resurrect the dead in the future? 
Conclusion: Although the process described in the movie is a Hollywood science-fiction fantasy, 
the tendency of these ideas getting fulfilled is very likely to be achieved with the rapid advances 
of science and biotechnology. Science-fiction tends to become science fact with the passing 
of time and these ideas will likely materialize in the future if science studies very deeply DNA 
structure and information encoded in it. 
Time will tell if this process will become real and the question is not if it’s going to happen but is 
more which government, company, or individual will achieve it first.
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Quantum mechanics, Molecular modeling by MD simulation, Characterization 
(SEM/EDXS/UV-Visible), Thermodynamic and Electrochemical  studies of the 
inhibitory power of two quinoline derivatives for C38 in aggressive area.

H. fakhry, M. Rbaa, F. Benhiba A. Zarrouk, H. Oudda, B. Lakhrissi, B. Hammouti, 
A. Guenbour
Ibn Tofail University, Morocco

The present paper aims to validate the power inhibition of the two new organic compounds of 
the Quinoline family [DEMQ] and [HBMQ] against the dissolution of C38 steel in HCl electrolyte. 
Gravimetric, ac impedance, potentiodynamic polarization measurements (PDP) and surface 
morphology analyze by scanning electron microscopy with energy dispersive spectroscopy (SEM/
EDS) were coupled to establish inhibition performance. Then, quantum mechanics methods 
like Density Functional Theory (DFT) and Molecular Dynamic Simulation (MD) were used to 
demonstrate the adsorption process of inhibitory molecules. Based on EIS results, the investigated 
derivatives effectively inhibit the degradation of C38 steel over the entire concentration range 
with a maximum efficiency of 97,9 % and 95,8 % for [DEMQ] and [HBMQ], respectively at 10-3 
M. In addition, the PDP studies revealed that [HBMQ] and [CBMQ] compounds acted according 
to a mixed-type mechanism. Moreover, the adsorption mechanism follows the Langmuir isotherm 
model. The quantum theoretical study by DFT and MD confirmed the experimental results.
Keywords: Corrosion, quantum mechanics, carbone steel, quinoline, EIS, molecular dynamics, 
PDP, gravimetric, DFT.

Biography:
Pr. Hicham Fakhry PhD at Ibn Tofail University in Laboratory of Separation Processes, and Laboratory of Materials, Nanotechnology 
and Environment, Faculty of Sciences, Mohammed V University (Rabat-Agdal). Pr. Hicham Fakhry PhD at Ibn Tofail University 
in Laboratory of Separation Processes, and Laboratory of Materials, Nanotechnology and Environment, Faculty of Sciences, 
Mohammed V University (Rabat-Agdal).
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