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Dear Colleagues,

It is a great pleasure to announce that The Scientistt will host the 2nd Global Summit on 
Biomaterials and Applications (GSBA2022) will be held as a Virtual Congress during August 
25-27, 2022

GSBA2022 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 Biomaterials and Applications.

The GSBA2022 will be a 3 days event that means to gather the key players of the Biomaterials 
and Applications 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 Biomaterials and Applications

A wide-ranging scientific program consisting of plenary lectures, keynote lectures, Invited 
lectures, parallel sessions, as well as poster sessions for young scientists covering all topics 
in Biomaterials and Applications will be scheduled. This conference provides a wonderful 
opportunity for you to enhance your knowledge about the newest interdisciplinary approaches 
in Biomaterials and Applications.

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

We look forward to seeing you at GSBA2022 in Virtual (webinar).
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Raman Singh (R.K. Singh Raman)* 

Department of Mechanical & Aerospace Engineering, and Department of Chemical & Biological 
Engineering, Monash University (Melbourne), VIC 3800
*Corresponding author e-mail: raman.singh@monash.edu

Understanding Corrosion and Corrosion-Assisted 
Cracking of Magnesium Alloys for Their Innovative 
Use as Bioimplants
Abstract
Magnesium (Mg) alloys possess great potential for their use as temporary implants such as pins, 
wires, screws, plates. Use of Mg alloys will completely avoid the cumbersome procedure of second 
surgery (which is required when such implants are constructed out of traditional materials such as 
titanium alloys or stainless steels). However, Mg also has limitations as a temporary implant material, 
viz., their unacceptably high corrosion rates and concurrent hydrogen evolution, and stress corrosion 
cracking (SCC) and/or corrosion fatigue (CF) under the simultaneous action of the corrosive human-
body-fluid and the mechanical loading. This presentation will provide an overview of SCC and CF of 
different Mg alloys in simulated body fluid (SBF) and the associated fracture. The presentation will 
also discuss the need of investigations under such mechano-chemical conditions that appropriately 
simulate the actual human body conditions, and present new data generated under such conditions 
in the presenter‘s research group.

Keywords
Magnesium Alloys, Biodegradable Implants, Stress Corrosion Cracking, Corrosion Fatigue.

Biography
Professor Raman Singh’s expertise includes: Alloy Nano/Microstructure-Corrosion Relationship, 
Stress Corrosion Cracking (SCC), Corrosion/SCC of Biomaterials, Corrosion Mitigation by Novel 
Material (e.g., Graphene), Advanced and Environmentally Friendly Coatings, High Temperature 
Corrosion.  He has supervised 50 PhD students.  He has published over 250 peer-reviewed 
international journal publications, 15 books/book chapters and over 100 reviewed conference 
publications.  His professional responsibilities include editor-in-chief of two journals, Fellow ASM 
International and Engineers Australia, over 40 keynote/plenary talks at international conferences 
(besides numerous invited talks), leadership (as chairperson) of a few international conferences.

mailto:raman.singh@monash.edu
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M.Okamoto*, Y.Okamoto, and M.Kinoshita

Toyota Technological Institute, 2-12-1 Hisakata, Tempaku, Nagoya 468 8511, Japan
*okamoto@toyota-ti.ac.jp

Fabrication of Cartilage/Natural Rubber Latex 
Biocomposites Derived From Human Mesenchymal 
Stem Cells
Abstract
To broaden the knowledge regarding regenerative medicine in natural rubber latex (NRL) 
nanoparticles, we have examined the chondrogenesis of human mesenchymal stem cells (hMSCs) 
with NRL nanoparticles in hypoxia. We have successfully fabricated the cartilage/NRL biocomposites 
via hMSCs spheroid under hypoxic condition, where the administration of NRL nanoparticles 
exhibits the suppression of the spheroid contraction due to the cellular proliferation of hMSCs. It 
has been emerged that the NRL nanoparticles acted as a main component, which provides surface 
heterogeneity of the spheroid, leading to the mechanically stable structure with higher modulus in 
comparison with the control as revealed by atomic force microscopy microindentation. In hypoxia 
the effective gene expression of in vitrochondrogenesis of hMSCs with administration of NRL was 
confirmed as revealed by the chondrogenic gene expression analysis as compared with that in 
normoxia.

Keywords
Natural rubber latex; hMSC; Biocomposites; Chondrogenesis; Microindentation; Normoxia

References
[1] M. Kinoshita, Y. Okamoto, M. Furuya, M. Okamoto, Mater. Today Chem., 12, 315 – 323, 
(2019).
[2] Y. Okamoto, K. Kinoshita, M. Okamoto, Nanocomposites, 6, 137 – 148, (2020).

Biography
Professor Okamoto received a Ph.D. in 1994 from Tokyo Institute of Technology. Following post-
doctoral stay in National Institute of Advanced Industrial Sci. & Tech., Kyushu, he joined the faculty 
at Toyota Technological Institute. He is recipient of the “Thomson Scientific Research Front Award 
2004” for Biopolymer-based Nanocomposites. In addition, he has received “Royal Society Joint 
Project Award” from Royal Society/UK in 2009 and “Science and Technology Award 2019” for 
Anticancer activity of Natural Rubber Latex and application in regenerative medicines from The 
Society of Rubber Science and Technology, Japan.
Recently, he is an associate editor of Journal of Functional Biomaterials, Journal of Unexplored 
Medical Data, and Vice-president of The Society of Rubber Science and Technology, Japan. 
His research covers aspects of nano-structured materials, tissue-based bio-composites, and cancer 
cell biology, publishing over 150 scientific publications with more than 19,000 citations, registered 
numerous patents and a number of books (h-index: 47).
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Wei Min Huang
School of Mechanical and Aerospace Engineering, Nanyang technological University, Singapore

Rapid additive manufacturing anywhere anytime

Abstract
Rapid 3D printing on space/air/sea/land missions, where either gravitational force is missing or 
severe random disturbance may present continuously, is highly in demand. However, till today, there 
is no reliable technique for such working environments. The purpose of this study is to develop a 
technology for rapid 3D printing in solid state of polymeric materials to get rid of the problems in 
harsh working environment. 

The basic concept is to cross-link by either UV-light or photo-induced-heat of polymeric materials in 
the solid state for rapid 3D printing. The uncross-linked parts can be removed by heating or cooling 
for melting, or washing away by solvent. Finally, the shape memory effect (SME) of the cross-linked 
polymers is applied to ensure high accuracy of the printed items. 

We have successfully demonstrated this concept using a thermal gel and a UV cross-linkable vitrimer.

Keyword
Rapid 3D printing; solid state; cross-linking; thermal gel; vitrimer

Biography
Dr Wei Min Huang has over 25 years of experience on various shape memory materials (alloy, 
polymer, composite and hybrid), he has published over 200 papers in journals, such as Accounts 
of Chemical Research, Advanced Drug Delivery Reviews, and Materials Today, and has been 
invited to review manuscripts from over 300 international journals (including Progress in Polymer 
Science, Nature Communications, Advanced Materials, and Advanced Functional Materials, etc), 
project proposals from American Chemical Society, Hong Kong Research Grants Council, etc, and 
book proposals from Springer, Elsevier  and CRC. He has published two books (Thin film shape 
memory alloys – fundamentals and device applications, Polyurethane shape memory polymers) and 
is currently on the editorial board of over three dozen of journals.
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Yung CHANG 
R&D Center for Membrane Technology, Department of Chemical Engineering, Chung Yuan Christi 
an University, Jhong-Li, Taoyuan 320, Taiwan

Bio-inspired Zwitterionic Interfaces Molecular Design, 
Bio-inert functions and Medical Applications
Abstract
Zwitterionic polymers have become a kind of potential biomaterial system used to desig nonfouling 
interfaces between general materials and biological environments. This antifouling polymer system 
is inspired by biology, especially due to the presence of zwitterions or alternately charged groups 
on cell membranes and protein surfaces. Our previous systematic studies have shown that the 
zwitterionic polymer system can exhibit excellent anti-adsorption, anti-coagulation, anti-adhesion 
and anti-attachment functions for biological components such as human proteins, blood cells, tissue 
cells, general bacteria, and marine shellfish. Research in recent years has pointed out that the latest 
development of zwitterionic polymers is of great significance in the fields of bio-inert materials, dental 
care, biomedical devices, membrane bio- separation, medical stents, and drug delivery carriers. 
This talk focuses on sorting out and illustrating the research and development of molecular design, 
material properties, engineering process, and system applications of zwitterionic interfaces, which 
is expected to inspire new ideas and directions in bio-inert soft interface field.
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Komal Saxena1,2, Pushpendra Singh2,3, SoamiDaya Krishnananda1, 
Kanad Ray3, Anirban Bandyopadhyay2* 

1Microwave Physics Laboratory,Department of Physics and Computer Science, Dayalbagh 
Educational Institute, Dayalbagh, Agra-282005, Uttar Pradesh, India.
2National Institute for Materials Science, Advanced Key Technologies Division, 1-2-1 Sengen, 
Tsukuba, Ibaraki-3050047, Japan.
3Amity School of Applied Science, Amity University Rajasthan, Kant Kalwar, NH-11C, Jaipur Delhi
Highway, Jaipur, Rajasthan 303007, India. 

Disintegration of Amyloid Beta Using Clathrin 
Proteinat Microwave Frequency 
Abstract
The broken protein chain of the amyloid precursor protein aggregates into Amyloid-Beta plaque 
(Aβ), which causes neurodegeneration.Generally, cell cytoplasm cleaves and disintegrates Aβ 
plaques, but deposition could go beyond control. Although several therapeutic approaches have 
been explored but, either they remove the soluble Aβ or reduce the number of Aβ plaques. Here, in 
an in-vitro study, we found the disintegration of Aβ using clathrin protein that are used for intracellular 
trafficking,Clathrin-coated vesicles selectively sort cargo and carry it to the decided destination. This 
functionality of clathrin can be either moderated or removed. Using anexperimental technique of 
microwave, we have discussed the cleaving of Aβ-fractal network using clathrin. Power spectral 
responses of Aβ and clathrin light chain interactions for 30 minutes in the microwave region from 
100 Hz to 6 GHz by pumping 500 MHz frequency shows continuous decrement indicating higher 
orientational polarization in Aβ plaques.
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Dr. Sourish Bhattacharya* 

Process Design and Engineering Cell, CSIR-Central Salt and Marine Chemicals Research 
Institute, Bhavnagar, Gujarat, India.
Email: sourishb@csmcri.res.in; sourish.bhattacharya@gmail.com 

Cost Effective Process for Microbial Synthesis 
of Biodegradable Biopolymers for Biomedical 
Applications
Abstract
West coast of India can be considered as important area for collecting diverse marine microorganisms 
with biopolymer producing capacity. In this attempt, 200 marine isolates from west coast of India was 
obtained, out of which one strain CSMCRI’s Bacillus licheniformis PL26 was found to be potential for 
producing ε-polylysine and polyhydroxyalkanoate simultaneously in same fermentation medium. The 
PHA produced by Bacillus licheniformis was found to be poly-3-hydroxybutyrate (P3HB). Further, in 
order to improve the ε-polylysine production, the carbon source was replaced with glucose which 
yielded 1.2 g L-1 ε-polylysine as oxygen transfer rate is very low in the medium containing crude 
glycerol. Further, an advanced modelling and optimization technique was applied to optimize medium 
parameters for enhanced ε-polylysine production by marine bacterium Bacillus licheniformis. The 
critical nutrients including glucose, yeast extract, magnesium sulphate and ferrous sulphate were 
incorporated in artificial neural networks (ANN) as input variables and ε-polylysine as the output 
variable. The ANN topology of 4-10-1 was found to be optimum upon training the model with feed-
forward back propagation algorithm and on application of the developed model to particle swarm 
optimization resulted in 3.56 ± 0.16 g L-1 of ε-polylysine Further, our research group have developed 
ε-polylysine based ionic gel system for wound healing. However, there are various available drugs, 
but still, there is a need for antimicrobial and biocompatible hydrogel system at an affordable cost.

Keywords
Polyhydroxyalkanoate, ε-polylysine, Bacillus licheniformis, Artificial Neural Networks, Ionic Gel. 

Biography
Dr. Sourish Bhattacharya has completed his B. Tech in Biotechnology from West Bengal University of 
Technology and M.Tech in Fermentation Technology from Institute of Chemical Technology, Mumbai 
and PhD from AcSIR-CSMCRI. Presently he is working as a Senior Scientist at CSIR-Central Salt 
and Marine Chemicals Research Institute, India.  He is having a strong background in the area of 
biopolymers for therapeutic applications and nutraceuticals. He has published 25 papers, 12 book 
chapter and 3 patents to his credit.

mailto:sourish.bhattacharya@gmail.com


Page- 11

August 25, 2022 | Virtual

GSBA2022
2nd Global Summit on Biomaterials and Applications

Dr. B. Uma Reddy 

Department of studies in Botany, Vijayanagara Sri Krishnadevaraya University
Ballari-583102, India, Email: umareddy@vskub.ac.in

 

Molecular Insights of active plant-based antiviral drug 
molecules

Abstract
RNA-based viruses likely make up the highest pandemic threat among all known pathogens in 
about the last 100 years, from the Spanish-Flu of 1918 with 50 million deaths up to COVID-19 with 
more than 6.0 million deaths worldwide. In this perspective, we explored highly potent, selective 
small molecule inhibitors of Hepatitis C virus an RNA virus is a causative agent for hepatocellular 
carcinoma, from plant-origin using a high throughput viral enzymatic assay-guided approach. 
Corilaginand phyllanhinfrom the Phyllanthus amarus (Euphorbiaceae) also punicalagin, punicalin, 
and ellagic acids from the Punica granatum (Lythraceae) were found to inhibit the key HCV 
enzymes NS3-protease and NS5B RdRp activities in-vitro also significantly inhibited the entry and 
replication processes of HCV in infectious cell culture systems. The molecular basis of inhibition 
of these compounds was confirmed through in-silico docking studies. These phytocompounds 
also displayed strong antioxidant activity by blocking HCV-induced generation of reactive oxygen 
species via suppressingthe up-regulation of NOX4 and TGF-β mRNA levels. Oral administration of 
these compounds in BALB/c mice demonstrated its better tolerability and systemic bioavailability. 
More importantly, corilagin could restrict serum HCV-RNA levels, decrease collagen deposition 
and hepatic cell denaturation in HCV-infected chimeric mice harboring human hepatocytes. Taken 
together, these compounds act as an alternative therapeutic strategyfor better management of HCV-
induced pathogenesis. 
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Fig-1 Small molecular inhibitors of HCV replication from natural plants

Keywords
HCV enzymes, small molecule inhibitors, plant-based therapeutics 

mailto:umareddy@vskub.ac.in


Page- 12

August 25, 2022 | Virtual

GSBA2022
2nd Global Summit on Biomaterials and Applications

Biography
Dr. B. Uma Reddy is an Associate Professor at Vijayanagara Sri Krshnadevaraya University,Ballari, 
India. She received her Ph.D. from Gulbarga University. Part of her Ph.D. work was carried out at 
Dept of Radiobiology, Kasturba Medical College, Manipal. Further, she continued her carrier as a 
Post-Doctoral Research Scientist in the Department of Microbiology and Cell Biology, Indian Institute 
of Science, Bangalore (2010-2019), in the area of Molecular Virology and liver targeted delivery of 
nanoparticles. Also published her work in reputed journals of Nature Publishing Group(NPG), Royal 
Society of Chemistry (RSC), Elsevier, Cell Press, American Chemical Society (ACS), etc,and filed 
several patents. She received several awards, research grants, honours, and appreciation from 
prestigious organizations– DST, DBT, CSIR. Also trained the participants in the advanced areas of 
Molecular Biology and Nanobiotechnology to University-teachers and medical professionals across 
the country in the National level Refresher programs sponsored by Science Academies and RGUHS, 
India.
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Abraham Marmur 
Department of chemical engineering, Technion – Israel Institute of Technology, Haifa 3200003, 
Israel, marmur@technion.ac.il, +972-522849338 

Super-hydrophobic Surfaces: from Fundamentals to 
Methodological Design
Abstarct
Much attention has been recently given to the development of methods to produce super-
hydrophobic surfaces. In most cases, these developments are done empirically, by trial and error. 
The objective of this talk is to present the fundamental principles and the ensuing methodology for 
developing super-hydrophobic surfaces.

mailto:marmur@technion.ac.il
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T. Vladkova1*, I Ivanova2, I. Grunwald3, and D. Gospodinova4 

1University of Chemical Technology and Metallurgy, 8 St. Kliment Ohridski Blvd Sofia 1756 Sofia, 
Bulgaria.
2Sofia University “St. Kl. Ohridski”, Faculty of Biology, 1164 Sofia, 8 Dragan Tsankov Blvd. Sofia, 
Bulgaria 
3Franhofer Institute for Manufacturing Technology and Advanced Materials, IFAM, Bremen, Germany
4TechnicalUniversity of Sofia, 8 St. Kliment Ohridski Blvd Sofia 1756 Sofia, Bulgaria.
*tgv@uctm.edu

Effect of Antioxidants in Siloxane Antimicrobial 
Coatings against Cobetia marina, Escherichia coli and 
Stafilococus Epidermidis Biofilm Formation
Abstract
Microbial adhesion and biofilm formation is a common, non-desirable phenomenon at any living or 
nonliving material surface in contact with microbial species. Biofilm formation is the initial step of the 
complex marine biofouling process limiting the performance of submerged surfaces in numerous 
applications. Medical devises associated infections (MDAIs) due to microbial attachment and biofilm 
formation are a persistent worldwide spread problem with a high economic cost and impact on 
human health. Despite the enormous efforts made so far, the protection of material surfaces against 
microbial adhesion and biofilm formation remains a significant challenge.

Utilization of antioxidants to reduce the biofilm formation on antimicrobial coatings is a current 
trend in the antimicrobial protection of technical and medical devices. Here is presented the effect 
of antioxidants in siloxane antimicrobial coatings against three microbial strains: Cobetia marina, 
Escherichia coli and Staphylococcus epidermidis, one of the most often species participating in 
marine and medical biofilms formation, respectively. The antioxidant amount dependent, specific 
for the corresponding strain, 2-3 orders decrease in the biofilm formation was experimentally found. 
Differences in the anti-biofilm activity of one the same coatings against used test microbial strains is 
explained with their specific characteristics: size, shape, cell envelope and membrane.

Keywords
biofouling, antioxidants, antimicrobial protection, Escherichia coli, Cobetia marina,Staphylococcus 
epidermidis

mailto:*tgv@uctm.edu
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C.C. Perry1*

1Interdisciplinary Biomedical Research Centre, Nottingham Trent University, Clifton Lane, 
Nottingham NG11 8NS,United Kingdom
*Carole.Perry@ntu.ac.uk

Chemistry at the silica interface: from fundamentals to 
potential applications in bone health and the study of 
cancer
Abstract
My research group has been involved in the study of biogenic silica, its structure, mode of formation 
and potential applications in the biomedical field for many years. As with all biomaterials, the 
interface between materials, aqueous media and biomolecules is key to their properties both as 
biominerals and as biomaterials. Significantly, the first stages of material recognition in the human 
body is the formation of a proteinaceous coating, whose conformation is affected by both the 
chemistry and topography of the mineral phase.  In this plenary address I will show what we have 
learned about the material itself and how the properties of the mineral affect the behaviour of the 
material in the presence of proteins and cells. Our studies are largely experimental in nature but 
are complemented by theoretical/ computational approaches. In this contribution I will describe(1) 
how the surface chemistry of silica moderates interaction with biomolecules such as small peptides, 
including development of spectroscopy techniques to assess interactions,(2) the effect of ‘silica’ as 
a component of silk-silica composites on the upregulation of biochemical markers associated with 
bone regeneration, and (3) how silica materials can be used as tissue culture surfaces for use in the 
study of cancer.

Keywords
silica, spectroscopy, cancer, bone health

References
P. Roach, D. Farrar, C.C. Perry, C.C. J. Amer. Chem. Soc., 128, 3939-3945, (2006.)
F.S. Emami, V.  Puddu, R.J. Berry, V.  Varshney, S.V. Patwardhan, C.C. Perry, H. Heinz,Chem. 
Mater.,26, 5725-5734, (2014).
D.V. Scholey, D.J. Belton, E.J. Burton, C.C. Perry, Sci. Rep., 8, 17022, (2018).
M. Nicklin, G.J. Hickman, A.G. Pockley C.C. Perry, ACS Appl. Biomat.3, 495-504, (2020). 
D.J. Oliver, M. Michaelis, H. Heinz, V.V. Volkov, C.C. Perry, PCCP 21, 4663-4672 (2019).

Biography
Professor Carole C. Perry is University distinguished professor in Bioinorganic and Materials 
Chemistry at Nottingham Trent University. She was educated at Oxford University and performed her 
research studies under the supervision of Professor R.J.P. Williams, FRS. A fellowship at St Hilda’s 
College, Oxford was followed by a lectureship at Brunel University before moving to Nottingham 
Trent University in 1993. Carole has held competitive fellowships at the Oxford University, Scripps 

mailto:*Carole.Perry@ntu.ac.uk
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Institute of Oceanography, Weizmann Institute of Science and Radcliffe Institute of Advanced Study, 
Harvard University and visiting professorships at Université Pierre et Marie Curie, Karlsruhe Institute 
of Technology (KIT) and MIT.  Carole has served as the chairman of the UK Heads of Chemistry and 
as council member and trustee of the Royal Society of Chemistry.
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D. Želježić1*, A. Tadin2, and N. Galić3 

1Institute for Medical Research and Occupational Health, Ksaverska 2, 10000 Zagreb, Croatia, 
dzeljezi@imi.hr
2Faculty of Medicine, Study of Dental Medicine, School of Medicine, University of Split, Soltanska 
2, 21000, Split, Croatia
3Faculty of Dental Medicine, University of Zagreb, Gunduliceva 3, 10000 Zagreb,
*dzeljezi@imi.hr 

Biocompatibility of endodontic materials in regards to 
their resin monomers and nanofillers content
Abstract
All endodontic materials, upon placement into the tooth cavity get in the direct contact with surrounding 
tissue, whether it is a pulp, inner cheek or tongue epithelium. Thus, beside their mechanical properties 
which affect the durability, their biocompatibility is of the highest priority. 
The leached components may be divided into 2 groups: epoxy resins and nanofillers. Biocompatibility 
depends on both. 
In the present work we compared genotoxicity in vitro on human gingiva fibroblasts HGF-1 to 
compare whether the number of carbon atoms in epoxy resin chains and content of nanofillers affect 
biocompatibility.
Alkaline comet assay was applied on commercially purchased primary cultures. Composite with 
aromatic compounds in epoxy resin (Bis-GMA) and those without it TGDMA (short chain) and 
UDMA (longer linear chain). The second comparison was done between newest materials with ZnO 
nanofiller predomination and the other containing SiO2, AlF3, ZnO, Na3AlF6 nanofillers, but the 
same resin content. All composites are self-polymerized on the air.
The alkaline comet assay retrieved that long chained epoxide resins induce (UDMA) less lesions 
in DNA (18.7 ± 10.2 %) compared to the long chained one (22.6 ± 7.9 %). However, both of them 
exhibited lower genotoxicity than Bis-GMA (25.9 ± 24.0 %). Similar, the ZnO nanofillers containing 
endodontic materials induce larger damage to DNA of odontoblasts (19.5 ± 6.2 %) compared to the 
material with mixture of different nanofillers (14.0 ± 2.7 %). 
Based on the results obtained composites Bis-GMA induces more extensive damage to DNA due 
to its aromatic groups reacting as resonance stabilizers of epoxy groups and for its small molecular 
size compared to TGDMA. ZnO has shown to be genotoxic in many other products. Its ratio in 
nanofillers influenced the genotoxicity of endodontic materials. Thus, higher biocompatibility may be 
contributed to endodontic materials with resins of higher c-numbers and less ZnO nanofillers.
Not only the biocompatibility of isolated components, but of the final material should be done before 
releasing it to the clinical practice.

Keywords
endodontic materials, resin monomers, nanofillers, biocompatibility, primary DNA damage, 
genotoxicity, comet assay

mailto:*dzeljezi@imi.hr
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Biography
A.Tadin, L. Gavic, T.Govic, N. Galic, N.Z.Vladislavic, and D.Zeljezic, Acta Odontol.Scand., 77, 386-
393, (2019).
A.Tadin, L.Gavic, M.Roguljic, D.Jerkovic, and D. Zeljezic, Clin. Oral Invest. 23, 3749–3757, (2019).
L.Gavić, K.Goršeta, D Glavina, D.Željezić, N.Galić, and A.Tadin, Cent. Eur. J. Public Health 27, 
312–319, (2019).
A.Tadin, L.Gavic, A.Zeravica, K.Ugrin, N.Galic, and D. Zeljezic,Acta.Odont. Scand., 76, 64-70, 
(2018).
A. Tadin, N. Galic, D. Marovic, L. Gavic, E. Klaric, S. Pejda, K. Ugrin, and D. Zeljzic, Am. J. Dent., 
29, 219-222, (2016).
A.Tadin, D.Marovic, N. Galic, I.Kovacic, and D.Zeljezic, Acta.Odont. Scand.,72, 304–311, (2014).
A.Tadin, N.Galic, M.Mladinic, D.Marovic, I.Kovacic, and D.Zeljezic, Clin. Oral. Invest., 18, 87–96, 
(2014).
A.Tadin, N.Galic, D. Zeljezic, B.MikelicVitasovic, D.Marovic, and I.Kovacic, J. Dnent. Sci., 8, 37-43, 
(2013)
A.Bogović, J.Nižetić, N.Galić, D.Želježić, V.Micek,and M.Mladinić, The effects of hyaluronic acid, 
calciumhydroxide, and dentin adhesive on ratodontoblasts and fibroblasts, Arh.Hig. Rada Toksikol. 
62, 155-161, (2011).
A. Baraba, D. Želježić, N. Kopjar, M. Mladinic, I. Anic, and I. Miletic, Int.Endod. J.,44, 652–661, 
(2011).
V. Brzovic, I. Miletic, D. Zeljezic, M. Mladinic, V. Kasuba, S. Ramic, and I. Anic, Int.Endod.J., 42, 
253–263, (2009).
D.Prica, N.Galić, D. Želježić, A.Prica, and S.Šegović, Acta Stomatol. Croat., 41, 104-14, (2007).
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Additivationof Polyhydroxy butyrate with lignin 
to control the biodegradation and improve the 
mechanical properties
Abstract
Polyhydroxy butyrate (PHB) is a biodegradable polymerbelonging topolyhydroxyalkanoate(PHA) 
family of polymers[1]and is favorable due to its biodegradability. However, its fast biodegradability 
can be a problem in some applications. In this case, the use of different additives to control 
biodegradation and enhance mechanical properties would be of true value. [2,3]. In this study, a 
type of ligninwas blended with PHB in different proportions to meet those purposes. Lignin has also 
been reported as a useful antioxidant for polymers [4]. It was found that this additive could delay 
biodegradation significantly in relation to its content.The dynamic mechanic analysis (DMA) test 
was used to measure the mechanical properties in different periods.This test showed that lignin 
could improve PHB resistance at room temperature for a more extended period.For instance, the 
storage modulus (E′) of PHB blended with 3% and 6% lignin after 10 daysof incubation was more 
than pure PHB. Moreover, the reduction in this factor for blended samples (3 and 6%) occurred at 
higher temperatures than that of pure PHB, showing the higher resistance of the blended samples.

Acknowledgment:  
This project has received funding from the European Union’s Horizon 2020 research and 
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Bio-additive to improve mechanical property and 
adhesion of bitumen and new method to reduce the 
fume emission of bitumen. 

Abstract
In the asphalt pavement industry, two of the major problems are the realization of standard durable 
road pavements and the emission of toxic gases during paving operations which constitute 
environmental pollution. In recent years, a lot of research has gone into finding solutions, initiatives 
and developing technologies to mitigate this problem. For the production of sustainable and durable 
road pavements, warm mix asphalt was introduced to reduce the temperatures of paving operation 
and by so doing, entails the use of additives to achieve better or at least the same quality of roads 
obtained using hot mix asphalt. On the other hand, to reduce emissions, ways to trap the toxic 
fumes produced during asphalt mixing are continuously being attempted. Of these toxic gases, 
greenhouse gases constitute a major percentage. These gases pose a threat to the environment 
are the major causes of the current global warming crisis and are even more toxic to the road 
workers who take part in asphalt production and paving processes. This study aims to evaluate the 
performances of two additives; one to improve the mechanical and physicochemical properties of 
bitumen and the other to reduce fume emissions by trapping the volatile substances in bitumen’s 
matrix thus inhibiting the greenhouse gases from being emitted during paving operations. Dynamic 
Shear Rheology (DSR) was used to analyze the mechanical properties of the bitumen while Gas 
Chromatography-Mass Spectrometry (GC-MS) and Thermogravimetric (TGA) analyses were used 
to quantify and characterize the potentially emitted fumes.
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Engineering at the Nanoscale: A Strategy for 
Developing High Performance Functional Materials 
from Biopolymers
Abstract 
Green chemistry started for the search of benign methods for the development of nanoparticles 
from nature and  their use in the field of  antibacterial, antioxidant, and antitumor applications. 
Bio wastes are eco-friendly starting materials to produce typical nanoparticles with well-defined 
chemical composition, size, and morphology. Cellulose, starch, chitin and chitosan are the most 
abundant biopolymers around the world.   Cellulose nanoparticles (fibers, crystals and whiskers) 
can be extracted from agrowaste resources. Chitin is the second most abundant biopolymer after 
cellulose, it is a characteristic component of the cell walls of fungi, the exoskeletons of arthropods and 
nanoparticles of chitin (fibers, whiskers) can be extracted from shrimp and crab shells.  Starch nano 
particles can be extracted from tapioca and potato wastes. These nanoparticles can be converted 
into smart and functional biomaterials by functionalization through chemical modifications due to 
presence of large amount of hydroxyl group on the surface. The preparation of these nanoparticles 
includes both series of chemical as well as mechanical treatments; crushing, grinding, alkali, 
bleaching and acid treatments. Since large quantities of bio wastes are produced annually, further 
utilization of cellulose, starch  and chitins as functionalized materials is very much desired. The 
cellulose, starch  and chitin nano particles are currently obtained as aqueous suspensions which 
are used as reinforcing additives for high performance environment-friendly biodegradable polymer 
materials. These nanocomposites are being used as   biomedical composites for drug/gene delivery, 
nano scaffolds in tissue engineering and cosmetic orthodontics. The reinforcing effect of these 
nanoparticles results from the formation of a percolating network based on hydrogen bonding forces. 
The incorporation of these nano particles in several bio-based polymers have been discussed. The 
role of nano particle dispersion, distribution, interfacial adhesion and orientation on the properties of 
the ecofriendly bio nanocomposites have been carefully evaluated.
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Global Warming Due to Biomaterials ? Why We Have 
Been So Slow to Act.
Abstract
Biomaterials are composed of some of the same materials as those used in non-medical applications 
(such as automobile, aerospace, consumer goods, etc.).  While these other fields have moved 
away from using materials that are not environmentally friendly (such as those which contribute 
to greenhouse gases, are not environmentally degradable, have a large carbon footprint, etc.), 
the medical device community continues to use non-environmentally friendly plastics, metals, and 
other materials throughout medicine. This is despite the fact that numerous agencies have found 
that medical devices contribute to a large component of waste causing greenhouse gases. This is 
also despite the fact that plastics have been predicted to contribute 2.8 gigatons of CO2 emissions 
by 2050, up from 850 million metric tons of greenhouse gases in 2019 with only 16% of plastics 
currently being recycled.  This presentation will highlight the current failures of the medical device 
industry in promoting the environmentally safe production as well as the use of products that can 
decrease greenhouse emissions. It will also highlight recent research on the use of natural as well 
as biodegradable materials for a wide range of medical applications. Most importantly, it will highlight 
that we need a paradigm shift in all fields, not just non-medical fields but most importantly in medical 
fields, to reduce greenhouse emissions to reduce global warming.
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Biomaterials,Global Warming, Green, Recycled
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Theranostics with Radiolabeled Nanomaterials
Abstract
Radiolabeled nanomaterials have gained tremendous interest over the last 2 decades, which can 
play diverse roles in imaging, image-guided drug delivery, as well as theranostics of a number of 
diseases such as cancer. Some recent examples of radiolabeled materials from our recent work will 
be briefly described in this talk.  

Although chelator-based radiolabeling techniques (commonly used for labeling nanomaterials 
with radiometals such as 64Cu/89Zr) have been used for decades, concerns about the complexity 
of coordination chemistry, possible alteration of nanomaterial pharmacokinetics, and potential 
detachment of radioisotopes have driven the need for developing a simpler yet better technique for 
future radiolabeling. 

The emerging area of intrinsically radiolabeled nanomaterials can take advantage of the unique 
physical and chemical properties of well-selected inorganic or organic nanomaterials for radiolabeling, 
and more importantly, offer an easier, faster, and more specific radiolabeling possibility to facilitate 
future clinical translation. Generally speaking, the four major categories of intrinsically radiolabeled 
nanomaterials include: 1) hot-plus-cold precursors, 2) specific trapping, 3) cation exchange, and 4) 
proton beam activation.

Representative examples of each category will be briefly illustrated in this talk, with the main focus 
on our own work that involves the radiolabeling of a variety of nanomaterials via “specific trapping”. 
The nanomaterials investigated in our laboratory include silica-based nanoparticles, carbon-based 
nanomaterials, DNA nanostructures, iron oxide nanoparticles, micelles, multifunctional/multimodal 
hybrid nanomaterials, nanovaccines, among others. 
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Development of a Machine Learning Technique for 
Inspection of Biofilms
Abstract
The formation of biofilms can cause significant problems in the health of medical and industrial 
environments. The buildup of biofilms often leads to issues such as contamination of medical 
tubing and blockages in small diameter aqueous plumbing. Much research has been focused on 
understanding and preventing the formation of biofilms. Many methods of characterizing these 
biofilms are destructive. The most common non-destructive method of optical microscopy experiences 
difficulty estimating biofilm coverage and density. Additionally, optical microscopy requires the biofilm 
to be grown on a flat, uniform surface, which is often not the case with naturally occurring biofilms. 
One approach which may offer an alternative form of non-destructive testing is acoustic testing. 
Acoustic testing of thin materials such as a biofilm specimen is often tricky as the acoustic signal will 
diffract within the Fresnel range, causing the sensor signal to be complex. Recent experiments in the 
acoustic inspection of thin materials have shown promising results. Convolutional Neural Networks 
(CNNs) were trained to detect the presence and location of a hole in a 630-micron thick metal disc. 
These neural networks examine the transfer function of phase and amplitude of an acoustic signal 
and achieved near-perfect accuracy. Biofilms will be more difficult to examine as the elastic constant 
of a cell is similar to water, therefore cells can be difficult to discern from the surrounding water. 
However, the use of transmitted signals by these CNNs may solve the low reflectivity issue, as the 
machine learning algorithm has, thus far, been able to compensate for the low spatial resolution.
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Acoustics, Convolutional Neural Network, Machine Learning, Biofilms 
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Rapid 3D Bioprinting for Tissue Engineering and 
Regenerative Medicine 
Abstract
In this talk, I will present our laboratory’s recent research efforts in developing microscale bioprinting 
methods to create 3D tissue constructs using a variety of biomaterials and cells. These 3D 
printed scaffolds are functionalized with precise control of micro-architecture, mechanical (e.g. 
stiffness), chemical, and biological properties. Such functional scaffolds allow us to investigate cell-
microenvironment interactions at nano- and micro-scales in response to integrated mechanical 
and chemical stimuli. From these fundamental studies we have been creating both in vitro and 
in vivoprecision tissues for tissue regeneration, disease modeling, and drug discovery.Examples 
including 3D bioprinted liver andheart models will be discussed. I will also showcase 3D printed 
biomimetic scaffolds for treating spinal cord injury. Throughout the presentation, I will discuss 
engineer’s perspectives in terms of design innovation, biomaterials, mechanics, and scalable 
biomanufacturing.
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Cytotoxicity of fluorescence graphene dots with metal 
ions on their surfaces

Abstract
Development of carbon nanomaterials is still attractive and interestingespecially by their shape and 
surface properties. In this work, we presentedcytoxicity and cell interactions with fluorescencenitrogen-
doped graphene dots (NGDs)conjugated with metal ions (NGDs-Fe2+,NGDs-Fe3+, NGDs-Mn2+, 
NGDs-Cu2+). These 50 nm flakes have fluorescence properties suchas carbon dots and shape of 
graphene.The samples were incubated with cells and imaged by microscopic techniques. Different 
viability, cell cycle profile and oxidative stress were investigated and the cell lines were used 
according to intracellular behavior of nanomaterial, thus we worked with healthy and cancer cells. 
Knowledge about intracellular fate of carbon nanomaterials are useful and usable in a wide range of 
biological and biomedical applications, thus this comprehensive study was done.
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