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KEYNOTE 1 

 

Towards the Establishment of Nano Robotics: Self-organisation, Self-

assembly, Pattern Formation and Synchronisation on Nanoscales 
  

Toru Maekawa 

Bio-Nano Electronics Research Centre 

Toyo University, Japan 

 

 

The formation of nanostructures at low/room temperature via self-organisation and self-

assembly is investigated and the application of nanostructures to biomedical studies is 

demonstrated focusing on the following points of view. 

(1) Nanoparticles and nanostructures such as magnetic nanoparticles and carbon nano 

materials are synthesised utilising critical fluids and chemical vapour deposition. The 

formation of secondary structures composed of nanoparticles and nanostructures; e.g. 

fibres, rings, coils and sheets, is also investigated. 

(2) Methodologies for manipulating magnetic nanoparticles, nanostructures and secondary 

structures are developed combining dc, ac and rotational magnetic fields. Even 

nonmagnetic materials can be manipulated by magnetic fields utilising the magnetic hole 

effect. 

(3) The surface of the above nanoparticles and nanostructures is modified with some 

biomolecules in order to make them biocompatible, and to trap target molecules and cells. 

Nano robots are used for nano bio-imaging of target molecules and cells, nano surgery of 

target cells, nano hyperthermic treatment of target cells and nano drug delivery to target 

cells. 
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KEYNOTE 2 

 

Graphene based Materials for Biomedicine 
  

Lim Chwee Teck 

Department of Biomedical Engineering & Mechanobiology Institute, 

National University of Singapore, Singapore 

 

 

Graphene (G) and graphene oxide (GO) are 2D materials with superior functionalities arising 

from their versatility to tune their electronic, electrochemical, optical, mechanical and 

thermal properties simply by modifying their lateral dimension, number of layers, stiffness, 

defect density and chemical composition. However, G and GO can also be easily 

functionalized with various biomolecules and this has led to numerous graphene-related 

biomedical applications. Here we will demonstrate how G and GO can enable us to design 

and create substrates that can concentrate induction factors thus enabling us to manipulate 

stem cell fate. Also, the synergy of the unique capability of G and GO and differentiation 

potential of stem cells can provide exciting opportunities for new and novel therapeutic 

applications and regenerative medicine. We will also showcase how the molecular 

hemocompatibility of G and GO coatings can enable us to endow medical devices with 

antimicrobial and antithrombotic properties. This is especially useful for devices that have 

direct and prolonged contact with bodily fluids such as blood or urine. In fact, one of the 

causes of patient morbidity and mortality is infection and this can arise from prolonged use of 

invasive medical devices such as catheters. We will explore how G and GO coatings can play 

their part in minimizing such occurrences.  
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KEYNOTE 3 

 

Design of Binding Proteins for Medical Applications 
  

Yoshihiro Ito 

Nano Medical Engineering Laboratory, RIKEN, Japan 

Emergent Bioengineering Materials Research Team, RIKEN Center for Emergent Matter 

Science, Japan 

 

 

The immobilization of growth factors is attractive because it enables cell behaviors such as 

growth and differentiation to be regulated through signal transduction. There has been an 

increase in the number of reports on immobilized growth factors since growth enhancement 

by immobilized growth factors was first reported [1]. Thus, covalently immobilized growth 

factors can now be used effectively. The long-lasting effect and the high local concentration 

on the surface induce significant biological effects on cells. Here protein design using bio-

orthogonal chemistry and molecular evolutionary engineering are performed on epidermal 

growth factor (EGF) [2]. EGF was conjugated with a peptide moiety derived from salivary 

statherin, a protein that adheres to hydroxyapatite [3]. In vitro selected A8-EGF also showed 

the affinity to titanium surface and significant proliferation activity both in soluble and 

immobilized condition [4]. Both of the modified EGF had significantly higher binding 

affinity for titanium (or apatite) than soluble EGF, and the bound EGF significantly enhanced 

cell growth by long-lasting activation of intracellular signal transduction. These results 

indicated that the titanium-binding EGF was successfully selected from random peptide 

library without loss of proliferation enhancement activity. Recently titanium-binding insulin-

like growth factor-1 was developed by a bioorthogonal approach [5]. These methods will 

contribute to tissue engineering and regenerative medicine by enabling the preparation of 

biofunctional proteins with an affinity to material surface. 
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KEYNOTE 4 

 

 

Low Cost Sensitive Biomarker Detection Platform for Disease Screening  
  

Anthony Centeno1 and Fang Xie2 

1 Malaysia Japan International Institute of Technology, Universiti Teknologi Malaysia, 

Malaysia 
2Department of Materials, Imperial College London, United Kingdom 

 
 

The use of fluorescent molecules is the most common labelling technique in bio-sensing and 

bio-imaging for the detection of disease biomarkers. The limiting factor is the weak intensity 

of fluorophores when there is a low concentration of biomarker in the sample. The 

presentation will report on the development of a sensing platform for enhancing the 

fluorescence that utilizes two dimensional arrays of metal nanoparticles, termed Metal 

Enhanced Fluorescence (MEF).  The presentation will describe the collaborative work that 

has been ongoing since 2010, resulting in a number of high impact journal papers. The most 

recent work at Imperial College on applying this technology for cancer imaging will be 

reported, along with the current collaborative work that is being undertaken to develop a 

platform technology with emphasis on LOW COST and GENERALIZATION to other 

diseases and healthcare issues in Malaysia, to improved life expectancy and quality of life. 
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KEYNOTE 5 

 

Synthesis and Modification of Carbon Nanostructures utilising Plasma and 

Ion Beam 
  

Takashi Uchida 

Bio-Nano Electronics Research Centre, Toyo University, Japan 

 

 

Carbon-based nanostructures, such as fullerenes, carbon nanotubes (CNTs), and graphene, 

are helping to build lots of new technologies in various fields, like electronics, medicine, 

agriculture, energy, etc. Primary issues for the practical applications of carbon nanostructures 

are the control of synthesis and modification. My research group has developed a microwave 

plasma-enhanced chemical vapour deposition (MPECVD) apparatus for the controlled 

synthesis of carbon nanotubes and carbon nanowalls (CNWs) and also an electron cyclotron 

resonance ion source (ECRIS) apparatus for the surface modification of fullerene molecules. 

As for CNTs, we have successfully controlled the number of walls of the grown carbon 

nanotubes1 and synthesised highly dense vertically aligned triple-wall carbon nanotube 

forest2. As for CNWs, we have achieved rapid growth of high quality CNWs3. As for the 

fullerene modification, we have synthesised endohedral complex of iron and C60
4. The results 

show that our approaches, which are based on plasma and ion beam techniques, are very 

useful for the synthesis and modification of carbon-based nanostructures.  

 

References 
1. A. Baliyan et al., J. Phys. Chem. C 2013, 117, 683−686.  

2. A. Baliyan et al., J. Am. Chem. Soc. 2014, 136, 1047−1053.  

3. T. Uchida et al., RSC Adv. 2014, 4, 36071–36078.  
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KEYNOTE 6 
 

Nanofibrous Materials for Tissue Regeneration Application 
  

Hisatoshi Kobayashi1, 2* 
1 International Center for Materials Nanoarchitectonics,  

National Institute for Materials Science, Japan 
2 Department of Biotechnology and Life Science, Tokyo University of Agriculture and 

Technology, Japan  

 

In this talk, I will share the recent out comes, general scaffolds for angiogenesis and nano-

fiber scaffold for corneal stroma regeneration.   

General scaffold for angiogenesis 

Nano-scaffolds have provided good niche for cell and are currently being applied to many 

different types of implantable medical device. In general when big defect of the tissue needs 

to regenerate, vascular system also needs to regenerate in the site. Usually b-FGF, PDGF, etc. 

were combined to accelerate neovascularization into the scaffolds and many of these trials 

had succeeded to regenerate many tissues and organs. But these biological factors are quite 

expensive and have heavy task to get the regulatory approval of these medical devices. And 

the production and storage of these medical devices are still remaining as big issues. Recently 

we try to develop vascular inducible materials without any biological factors. In this talk, the 

potential of PGA/Collagen nanocomposite fiber sponge to induce vascularization without 

growth factor.  

Bottom-up and top-down approaches to develop reliable artificial corneal stroma 

constructed from nanofibers. 

Several groups have attempted to develop reliable full-thickness artificial cornea, but still not 

yet developed completely satisfactory level. Most difficult point to develop perfect corneal 

substitute, is to balance the mechanical properties and biological properties with having 

maintained transparency. It is thought that stroma of cornea forms a clear frame because fibril 

of collagen forms standardized cancelli. The ideal structure seems to produce the sufficient 

permeability as well as the transparency. Currently, we try to make the mimic structure of the 

natural corneal stroma constructing from nanofibrous materials such as PVA nanofiber and 

silk proteins nanofibers(bottom up approaches) using nanotechnology, and from porcine 

cornea using the technique of decellularization of allograft of natural corneal(top down 

approach). In this talk, I would like to share our previous results and most recent result of our 

trials.  
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KEYNOTE 7 
 

 

Current Progress in Calcium Phosphate Development for Bone Filler 

Application 
 

Iis Sopyan 

International Islamic University Malaysia, Malaysia 

  

 

Various formulations of injectable calcium phosphate cement (CPC) have been developed in 

recent years. The development of injectable CPC mainly focuses on getting optimum setting 

time and mechanical properties, as well as handling properties which are functions of 

injectability, setting kinetics and cohesion. Different preparation routes and parameters provide 

variation in microstructural characteristics, thus leading to different mechanical properties. The 

recent studies on injectable CPC have investigated the effects of some factors including liquid 

to powder ratio, types of solid and liquid phases used, the porosity of the cement, particle size 

of the powder and its crystallinity, use of setting additives and cohesion promoters on the 

handling, mechanical and biological properties of the cement. The aim of this presentation is to 

highlight the recent developments of injectable CPC for bone filling materials.  
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KEYNOTE 8 
 

 

Nanotechnology to Engineer Three-Dimensional Biomimetic Platforms 
  

Stella W. Pang 

City University of Hong Kong, Hong Kong 
  

 

Understanding and controlling cell movement and positioning are crucial for biosystems. In 

the case of cancer cells, cell migration and distribution could affect the metastasis process, as 

well as cancer therapy and prevention. In general, cells move individually or collectively, 

where the interactions of cell-matrix and cell-cell junctions determine the cell migratory 

behavior. Furthermore, cells migrate in different ways depending on cell types, degree of 

differentiations, and the microenvironment they encounter. Nanotechnology and engineered 

surfaces are used to control the migration characteristics of various cell lines. Using shallow 

topographical patterns, cells from different histological origins showed different migration 

speed and directionality. Even cells from the same origin or different metastatic activities 

could show distinctive behavior, suggesting these engineered topographies could distinguish 

cancer subtypes. Nanoimprint technology was used to form three-dimensional (3D) 

microstructured polydimethylsiloxane (PDMS) platforms with sealed channels. By 

introducing guiding features in the channels, these 3D platforms could be used to sort 

adherent cells to predesigned locations or to screen cells without applying chemical gradient 

or fluidic flow, and hence could serve as a novel in vitro tool for invasiveness assessment.  
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KEYNOTE 9 
 

Simple Green Cavitation Technology for the Synthesis of Nanomaterials 

and Nanoemulsions 
 

Sivakumar Manickam 

Faculty of Engineering University of Nottingham (Malaysia Campus) 

 

Much effort is currently being devoted to the study of nanomaterials mainly due to their wide 

variety of applications. Particularly, nanoparticles have generated a large research effort 

because of their properties which differ markedly from those of their bulk counterpart. Many 

different approaches have been applied to the fabrication of nano-entity, such as co-

precipitation, microemulsion, supercritical sol-gel processing, hydrothermal synthesis, or 

high energy ball milling. Directed to the problems of these conventional methods, new 

synthetic methods have received increased attention in recent years.  Cavitation, an approach 

for synthesizing a variety of compounds at milder conditions is already the rage in materials 

engineering. The major advantage of this new method is that it affords a reliable and facile 

route for the control of both the synthetic process and nanostructure in advanced materials. 

Also, this process provides chemical homogeneity and reactivity through atomic level mixing 

within the precursor system, and phase pure crystalline materials can be prepared by 

annealing at reduced temperatures. Various advanced materials have been developed and 

tested for activities using this technology. In pharmaceuticals area, increasing number of 

newly developed drugs are sparingly soluble in water and are often also insoluble in organic 

solvents, and thus the formulation of these drugs is a major obstacle to their clinical 

application. Because of their extremely low solubility, these drugs usually also possess poor 

bioavailability. Common ways of solving this problem include the use of solubilizers, 

cyclodextrins, and mixtures of solvents. But these methods have various shortcomings. An 

alternative in attempts to overcome existing with these obstacles is the formulation of the 

drugs as nanosuspensions or nanoemulsions. Nanosuspensions consist of the drug, which is 

broken into crystals in the nanometer range. As a result of the reduced size, the saturation 

solubility and dissolution velocity are increased, which is usually also accompanied by an 

increase in bioavailability. Thus, any new simple process technology in the preparation of 

nanosuspensions and nanoemulsions will have direct impact and great promise for the future 

of cosmetics, diagnostics, drug therapies and biotechnologies.  This presentation will give an 

overview about the advantages of both ultrasonic and hydrodynamic cavitation in the 

generation of a diverse range of technologically important nanomaterials and nanoemulsions. 

With the possibility of large scale and continuous ultrasonic and hydrodynamic cavitational 

reactors, it is believed to be a promising and a fruitful green process engineering techniques 

for the generation of nanomaterials and nanoemulsions.  
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KEYNOTE 10 

 

Rapid and Label Free Cervical Cancer Detection: Device Validation and 

Clinical Trial 
 

Uda Hashim 

Universiti Malaysia Perlis, Malaysia 
  
 

Rapid identification and label-free detection of high-risk Human Papillomavirus (HPV) that 

causes cervical cancer has important implications for medical healthcare.  New advances in 

cervical cancer detection seek to provide an accurate, efficient and cost-effective way for 

recognizing women at risk due to cervical cancer. Current screening utilizes HPV DNA testing 

combined with cytology, requires different visits at high expense to the patient and society. 

Presently available methods of detection are mainly relying on rapid immunoassays that 

require trained personnel, time-consuming and expensive. New technology on device 

validation and clinical phase screening using nano-biosensor facilitates the doctor to identify 

specific virus quickly and prescribe an appropriate course of treatment. In biosensor field, as a 

researcher, we aimed to develop a portable bio-sensing handheld device that could provide a 

less time consuming process for rapid detection, reusable and minimize costly laboratory tests. 

Besides, the research on generating sensitive receptor layers to new target molecules and their 

integration into analytical devices, the basic research and development of the established 

methods are also very important and need to focus. Regarding biosensors, the main objective is 

to obtain high-performance with improved sensitivity, selectivity, reliability and 

reproducibility. New screening strategies incorporate HPV diagnostic, which is able to detect 

either HPV infection or integration of the virus into the host cell. These strategies show 

guarantee in changing the way with current cervical cancer screening systems, have been 

attempted in low-and high-asset settings. 
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KEYNOTE 11 

 

 

Engineering Colloids for Biosensing and Biomedicine 

 
Martin Wing Cheung Mak 

Linköping University, Sweden 
 

 

 

Colloid is an interest class of materials, which appeared in nature as building blocks for 

organism in the form of cells. Colloid has a zero dimensional structure, while it offers high 

flexibility for material design. The inner core of colloidal particle can be used to encapsulate 

various molecules; an interface can be build to create core-shell structure with controlled 

permeability; affinity molecules can be integrated on the outermost surface for target specific 

function. Design and fabrication of colloidal particles with tailored physical properties and 

biological functions which can potentially generate new functional materials for biosensing and 

biomedical applications. Advances in fabrication technology are creating new commercial 

opportunities in high value added industries such as pharmaceutical, diagnostic, medicine and 

bio-electronic devices. Our long-term goal is to bring such multifunctional colloidal materials 

from research to industrial applications and eventually making them to the "Swiss Knife of 

particles". 
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WORKSHOP I 

 

Application of Nano/Micro Electronics to Bio-Devices 
  

Yoshikata Nakajima 

Bio-Nano Electronics Research Centre, Toyo University, Japan 

 

We present two key technologies for high-performance bio-nano analytical systems with Si 

electron devices. 

1. Electrophoretic Counter method for biological cells 
We have proposed electrophoretic Coulter method (ECM) [1], which combines the 

electrophoresis method [2] and Coulter method [3]. The method can estimate the zeta potential 

and size of each specimen derived from the width and the amplitude of the current pulses, 

which are caused by specimens passing through the aperture in a microchannel. We establish 

three elemental technologies to utilize our ECM as multiple-functionalized and high-sensitive 

haematology analysers in tiny amount of blood as follows;  

1) We improve detection accuracy of zeta potential by both coating organic molecules to 

micro-channels and designing their geometries to suppress the effects of electro-osmotic flow 

(EOF), which occurs in the direction opposite to electrophoretic flow and prevents specimens 

from going through the aperture in ECM devices.  

2) We demonstrate that we can determine whether the presence of an individual component of 

interest can be identified using the differences in size and/or zeta potential: we succeed in 

estimating the size and zeta potential of individual RBCs in the PBS solutions containing sheep 

and rabbit RBCs [4].  

Finally, 3) we investigate whether or not our ECM can identify that an individual component of 

interest is alive or dead. The approaches are very effective for analysing and clarifying the surface 

membrane structures, biochemical reactions to the surfaces of the cells, and dead cells 

contained in alive cells.  

2. Clarification of physics in low dimensional Si 

We have characterized advanced materials for electron devices [5, 6]; silicon-on-insulator 

(SOI) wafers, silicon-on-quartz (SOQ), and silicon nano dots, and we have confirmed their 

advantages experimentally. We propose and design high-resolution bio-nano analytical systems 

by utilizing these materials. 

Reference 
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WORKSHOP II 

 

Synthesis of Functional Materials using a Rare Sugar 
  

 
Toru Mizuki 

Bio-Nano Electronics Research Centre, Toyo University, Japan 

 

 

In this study, we attempt to develop new materials using a rare sugar, that is known as a useful 

sugar in the biological field; e.g., molecular biology, medicine, pharmacy. Rare sugar 

possesses many unique functions such as antioxidant action, inhibition of cancer cell growth, 

and control of sugar level in blood. We have synthesised rare sugar functionalized graphene 

oxide (RSfGO) by reduction of graphene oxide using a rare sugar and neoglycolipid (rare sugar 

conjugated glycolipid) by a combination of the modified Fischer method and reverse reaction 

of lipase. We have analysed the surface states of RSfGO by Raman spectroscopy, x-ray 

photoelectron spectroscopy, Fourier transform infrared spectroscopy, and ultraviolet-visible 

absorption spectroscopy, and measured cytotoxic activity and hemolysis activity of RSfGO and 

neoglycolipid using cancer cells (IM-9, human myeloma) and sheep red blood cells. 
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WORKSHOP III 

 

Design and Fabrication of Biosensors 
  

Martin Wing Cheung Mak 

Linköping University, Sweden 

 

 

During the past 30 years, the market in biosensors industry had growth rapidly and 

demonstrated tremendous versatility in a wide range of applications including biotechnology, 

food and water assurance, health care and environmental and industrial monitoring. This 

workshop will focus on the latest trends in design of biosensors meeting new market needs. 

Also, we will discuss on various fabrication methods for the manufacturing of the two main 

type of commercial biosensors known as the electrochemical biosensors and lateral flow strip 

tests. 


