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ONLINE CONFERENCE:   

NANOMATERIALS & ELECTRONICS for WEARABLE,  
IMPLANTABLE DEVICES & APPLICATIONS (NEWIDEA 2020) 
Website: www.newidea20.com 

The time indicated below is based on Brisbane time zone. 

Time December 8th 2020 
08:30  MS Teams meeting opens  
08:50 – 09:00 Welcoming Remarks 
09:00 – 09:35 Keynote lecture 1:  Bionic Eyes 

Prof. Nigel Lovell, UNSW 
09:35 – 10:50 Session 1: Implantable devices 

Session chair: Dr. Hoang-Phuong Phan 
09:35 – 09:50 Gold nanoparticles for implantable applications, Prof. Wenlong Cheng, Monash Univ. 
09:50 – 10:05 Implantable inorganic electronics, Dr. Hoang-Phuong Phan, Griffith Univ. 
10:05 – 10:20  Biomedical robotics, Dr. Thanh Nho Do, UNSW 
10:20 – 10:35 Implantable polymerics, Dr. Damia Mawad, UNSW 
10:35 – 10:50 CMOS based BMI, Dr. David Tsai, UNSW 

Morning break 
11:00 – 12:15 Session 2: Wearable devices 

Session chair: Prof. Madhu Bhaskaran 
11:00 – 11:15 Wearable electronics for health care applications, Prof. Madhu Bhaskaran, RMIT 
11:15 – 11:30 Organic flexible transistors, A/Prof. Prashant Sonar, QUT 
11:30 – 11:45 Biomedical wearable devices, Dr. Noushin Nasiri, Macquarie Univ. 
11:45 – 12:00 Micro elastofluidics, Prof. Nam-Trung Nguyen, Griffith University 
12:00 – 12:15 Flow sensors for cochlea implantation, Dr. Mohsen Asadnia, Macquarie Univ. 

Lunch break 
13:00 – 13:35 Keynote lecture 2: Plasma processes for bio-surface functionalization 

Prof. Marcela Bilek, U. Sydney 
13:35 – 14:50 Session 3: Organ on chips and portable devices 

Session chair: A/Prof. Olga Shimoni 
13:35 – 13:50 Wireless devices for nerve stimulation, Dr. Antonio Lauto, Univ. Western Sydney 
13:50 – 14:05 Optoelectronics for synapses, A/Prof. Sumeet Walia, RMIT 
14:05 – 14:20 Optical waveguide for bioapplications, A/Prof. Stefano Palomba, Univ. Sydney 
14:20 – 14:35 Organ on chip applications, A/Prof. Olga Shimoni, UTS  
14:35 – 14:50 In vitro nerve-cell stimulation, A/Prof. Jeremy Crook, Univ. Wollongong  

Afternoon break 
15:00 – 16:15 Session 4: 2D materials for soft electronics 

Session chair: A/Prof. Larry Lu 
15:00 – 15:15 Portable non-invasive medical diagnostics, Prof. Antonio Tricoli, ANU 
15:15 – 15:30 2D materials sensors, A/Prof. Yuerui (Larry) Lu, ANU 
15:30 – 15:45 Reduced graphene oxide for wearable devices, Prof. Qin Li, Griffith Univ. 
15:45 – 16:00 Printing electronics & 2D materials, A/Prof. Yulin Zhong, Griffith Univ. 
16:00 – 16:15 Flexible sensors using 2D materials, Dr. Tung Tran, Univ. Adelaide 
16:15 – 16:25 Closing Remarks 

 

Notes:  
Keynote lecture: 30 mins presentation, 5 mins Q&A  
Invited talk: 12 mins presentation, 3 mins Q&A 
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Speaker: Prof Nigel Lovell 
Affiliation:  Graduate School of Biomedical Engineering, UNSW 
Time: 9:00 am – 9:35 am 
 
Title: It’s all about the Interface: the Key to Wearable and Implantable Bionics 
Session: Keynote  
 
 
Abstract: 
Many engineering challenges and scientific endeavours are focused on the interface between 
physical and biological domains. This presentation will focus on aspects of the bionic 
interface where electronic and mechanical devices interact with biological systems. 
Descriptions will also cover aspects of systems interfacing of wearable and implantable 
devices to encompass not just medical therapeutic devices but also diagnostic and 
physiological monitoring devices. 
Two technologies will be considered to illustrate the importance of the next generation of 
bionic interfaces. These will include an implantable device designed to restore aspects of 
patterned vision to those with profound vision loss – a ‘bionic eye’ or visual neuroprosthesis, 
as well as a wearable ambulatory device with applications in fall detection and fall prediction. 
A critical consideration in designing an implantable neuroprosthesis is the interface between 
the biology and the technology – often called the neural interface or brain-machine interface. 
With an annual $20 billion global market and over half a million patient implantations every 
year, devices that rely on a neural interface are both highly prevalent but also growing at a 
compound annual growth rate of approximately 15%. A functional neural interface is 
especially needed for the design of a visual neuroprosthesis or a bionic eye whereby 
improved visual acuity is based on sufficient stimulation channels forming a stable, long-term, 
low impedance interface between the stimulating electrodes and the neural tissue. 
This talk will explore both traditional neural interface approaches comprising current steering, 
neuromodulation and electrode patterning techniques as well as potentially disruptive 
technologies based around optrode constructs, gene-regulated interfaces to promote neurite 
growth towards electrodes, and living electrodes whereby a conductive hydrogel layered 
construct is seeded with neuroprogenitor cells in an extracellular matrix to facilitate 
synapsing between the native neural tissue and the electrode. 
The next generation of bionic devices will also include implantable and wearable monitoring 
technologies. As an example, we will describe wearable ambulatory technologies based 
around inertial measurement units coupled with barometric pressure sensors for estimating 
risks of falling and for automatically detecting falls in the free-living environment. 
Brief Bio 
Nigel Lovell received the B.E. (Hons) and Ph.D. degrees from the University of New South 
Wales (UNSW), Sydney, Australia. He is currently at the Graduate School of Biomedical 
Engineering (GSBmE) UNSW where he holds a position of Scientia Professor. He has 
authored 290+ journal papers and been awarded over $85 million in R&D and infrastructure 
funding. His research work has covered areas of expertise ranging from cardiac modeling, 
telehealth technologies, biological signal processing, and visual prosthesis design. Through a 
spin-out company from UNSW, TeleMedCare Pty. Ltd., he has commercialised a range of 
telehealth technologies for managing chronic disease and falls in the older population. He is 
also one of the key researchers leading an R&D program to develop in Australia a retinal 
neuroprosthesis or bionic eye. He is a Fellow of seven societies/learned academies 
throughout the world. For 2017 and 2018 he was the President of the IEEE Engineering in 
Medicine and Biology Society. 
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Speaker: Prof. Marcela Bilek 
Affiliation: School of Biomedical Engineering & School of Physics, University of Sydney 
Time: 1:00 pm – 1:35 pm 
 
Title: Plasma processes for surface bio-functionalization: enabling protein patterning and 
biomolecule functionalisation of internal porosity  
Session: Keynote 
 
Abstract: 
This presentation will report recently developed plasma processing techniques [1-3] to enable 
the functionalisation of the internal surfaces of complex, porous structures and to produce 
patterned biofunctionality to underpin locally programmed cell behaviour. We will review the 
underpinning science of energetic ion processes that activate surfaces with embedded radicals 
for covalent functionalization [4-7] and its extension to complex 3D materials with internal 
porosity. The efficacy of embedded radicals to polymerise and covalently link hydrogels to 
solid surfaces and the use of atmospheric pressure plasma discharges to activate surfaces for 
covalent biofunctionalization during 3D bioprinting will also be explored. 
 
Brief Bio 
Marcela Bilek is Professor of Applied Physics and Surface Engineering at the University of 
Sydney. She has published over 300 refereed journal articles, 1 book, 5 book chapters and 10 
patents. Honours and prizes include the Malcolm McIntosh Prize for Physical Scientist of the 
Year (2002); ARC Federation Fellowship (2003); Australian Academy of Science Pawsey 
Medal (2004); Australian Innovation Challenge Award (2011); ARC Future Fellowship 
(2012); election to the Fellowship of the American Physical Society (APS, 2012), the IEEE 
(2015) and AVS (2020); the inaugural Plasma Surface Engineering Leading Scientist Award 
(2018) and an ARC Laureate Fellowship (2019). 
 
References: 
1. Walia R, Akhavan B, Kosobrodova E, Kondyurin A, Oveissi F, Naficy S, Yeo GC, Hawker M, Kaplan 
DL, Dehghani F, Bilek MM, Hydrogel-Solid Hybrid Materials for Biomedical Applications Enabled by 
Surface-Embedded Radicals, Advanced Functional Materials, vol. 30, pp. 2004599, 2020. 
 
2. Alavi SK, Lotz O, Akhavan B, Yeo GC, Walia R, McKenzie DR, Bilek MMM, Atmospheric Pressure 
Plasma Jet Treatment of Polymers Enables Reagent-Free Covalent Attachment of Biomolecules for 
Bioprinting, ACS Applied Materials & Interfaces, vol. 12, pp. 38730, 2020. 
 
3. Kosobrodova E, Kondyurin A, Solodko V, Weiss AS, McKenzie DR, Bilek MM, Covalent 
Biofunctionalization of the Inner Surfaces of a Hollow-Fiber Capillary Bundle Using Packed-Bed Plasma 
Ion Implantation, ACS Applied Materials & Interfaces, vol. 12, pp. 32163, 2020. 
 
4. Bilek MM, Bax DV, Kondyurin A, Yin Y, Nosworthy NJ, Fisher K, Waterhouse A, Weiss AS, dos 
Remedios CG, McKenzie DR, Free radical functionalization of surfaces to prevent adverse responses to 
biomedical devices, PNAS, vol. 108, pp. 14405, 2011. 
 
5. Bilek MM, Biofunctionalization of surfaces by energetic ion implantation: review of progress on 
applications in implantable biomedical devices & antibody microarrays, Appl Surf Sci, vol. 310, pp. 3, 2014. 
 
6. Kosobrodova E, Gan WJ, Kondyurin A, Thorn P, Bilek MMM, Improved Multiprotein Microcontact 
Printing on Plasma Immersion Ion Implanted Polystyrene, ACS Appl Mater Interfaces, vol. 10, pp. 227, 2018. 
 
7. Martin LJ, Akhavan B, Bilek MM, Electric fields control the orientation of peptides irreversibly 
immobilized on radical-functionalized surfaces, Nature communications, vol. 9, pp. 357, 2018. 
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Speaker: Prof. Wenlong Cheng 
Affiliation:  Monash University 
Time: 9:35 am – 9:50 am 
 
Title: Programmable Gold Nanowire Tattoo for Multimodal Wearable Sensors 
Session: session 1 
 
Abstract: 
Sensitive, specific yet multifunctional tattoo-like electronics are ideal wearable systems for 
health monitoring anytime anywhere because they are virtually becoming parts of Human 
skins offering burdenless “unfeelable” wearing experience. Here, I will present a new skin-
like, multifunctional electronic tattoo entirely from gold using standing enokitake mushroom-
like vertically aligned nanowire membrane in conjunction with programmable local cracking 
technology. Only a single material type is needed for our integrated gold circuits involved in 
interconnects and multiplexed specific sensors, thereby avoiding complex multi-materials 
interface. We can fine-tune the properties of elastic gold conductors from strain-insensitive to 
highly strain-sensitive simply by programming localized crack size, shape and orientations. 
Furthermore, we demonstrate in-plane integration of strain/pressure sensor, anisotropic 
orientation-specific sensors, strain-insensitive stretchable interconnects, temperature sensors, 
glucose sensors, and lactate sensors without the need of soldering or gluing. 
Brief Bio 
Wenlong Cheng is a professor and director of research in the Department of Chemical 
Engineering at Monash University, Australia. He was also an Ambassador Tech Fellow in 
Melbourne Centre for Nanofabrication. He earned his PhD from Chinese Academy of 
Sciences in 2005 and his BS from Jilin University, China in 1999. He was Alexander von 
Humboldt fellow in the Max Planck Institute of Microstructure Physics and a research 
associate in the Department of Biological and Environmental Engineering of Cornell 
University. He founded Monash NanoBionics lab at the Monash University in 2010. His 
research interest lies at the Nano-Bio Interface, particularly self-assembly of 2D plasmonic 
nanomaterials, DNA nanotechnology, electronic skins and stretchable energy devices. He has 
published >170 papers including 3 in Nature Nanotech, 1 in Nature Mater, 1 in Nature Comm 
and 1 in Nature Protocol. He is currently the scientific editor for Nanoscale Horizon (Royal 
Society of Chemistry), and the editor for the Elsevier journal – Inorganic Chemistry 
Communications, and the editorial board members for a few journals including Cell press 
journal – iScience. 
References: 
1. Shu Gong, Lim Wei Yap, Bowen Zhu, Qingfeng Zhai, Yiyi Liu, Quanxia Lyu, Kaixuan Wang, Mingjie Yang, 

Yunzhi Ling, Daniel TH Lai, Faezeh Marzbanrad, Wenlong Cheng*. Local Crack‐Programmed Gold 

Nanowire Electronic Skin Tattoos for In‐Plane Multisensor Integration. Advanced Materials, 2019, 31, 
1903789 2. Yunzhi Ling, Tiance An, Lim Wei Yap, Bowen Zhu, Shu Gong, Wenlong Cheng*. Disruptive, soft, 
wearable sensors. Advanced Materials 2020, 32, 1904664 

3. Bowen Zhu, Shu Gong, Wenlong Cheng*. Softening Gold for Elastronics. Chemical Society Review, 2019, 
48 (6), 1668. 

4. Qingfeng Zhai, Yan Wang, Shu Gong, Yunzhi Ling, Lim Wei Yap, Yiyi Liu, Joseph Wang, George P. Simon, 
and Wenlong Cheng*. Vertical Gold Nanowires Stretchable Electrochemical Electrodes. Analytical 
Chemistry, 2018, 90, 13498. 

5. Yan Wang, Shu Gong, Stephen J. Wang, Xinyi Yang, Yunzhi Ling, Lim Wei Yap, Dashen Dong, George P. 
Simon, Wenlong Cheng*. Standing Enokitake-like Nanowire Films for Highly Stretchable Elastronics. ACS 
Nano, 2018, 12, 9742-9749. 

6. Shu Gong, Willem Schwalb, Yongwei Wang, Yi Chen, Yue Tang, Jye Si, Bijan Shirinzadeh and Wenlong 
Cheng*, A wearable and highly sensitive pressure sensor with ultrathin gold nanowires. Nature 
Communications, 2014, 5, 3132. 
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Speaker: Dr. Hoang-Phuong Phan 
Affiliation:  Griffith University 
Time: 9:50 am – 10:05 am 
 
Title: Flexible silicon carbide electronics for long-lived implantable applications 
Session: Implantable devices 
 
Abstract: 
Implantable electronics are of great interest owing to their capability for real-time and 
continuous cellular-electrical-activity recording.1 Since such systems involve direct interfaces 
with surrounding biofluidic environments, maintaining their long-term sustainable operation, 
without leakage currents or corrosion, is a daunting challenge.2 This presentation will 
introduce an innovative concept for bio-integrated electronics systems using cubic silicon 
carbide nanomembranes grown on silicon wafers,3 released and then physically transferred to 
a  flexible substrate.4,5 Our preliminary findings demonstrate that flexible platforms based on 
nanomembranes of SiC offer several attractive features such as chemical stability in biofluids, 
outstanding water barrier characteristics and extremely low permeability to ions, suitable for 
stable operation with projected lifetimes of many decades in biological environments. The 
fabrication approach to release and transfer nanomembranes SiC onto flexible polymer 
substrates such as polyimide establishes a route to systems well suited for integration with 
soft tissues, enabling the development of unusual wide-band-gap semiconducting devices 
with bendable, foldable and flexible formats and advanced functional modes. The robustness 
of the SiC bio-interface along with its interesting physical properties including 
thermoresistive, piezoresistive effects suggest a promising path toward advanced versions of 
long-term implantable electronics for chronic neural and cardiac electrophysiology. 
 
Brief Bio 
Dr Hoang-Phuong Phan is an ARC DECRA fellow at the Queensland Micro and 
Nanotechnology Centre, Griffith University. His research interests cover a broad range of 
semiconductor devices and applications, including silicon/silicon carbide MEMS/NEMS, 
integrated sensors, flexible electronics, and bio-sensing applications. Dr. Phan has been a 
visiting scholar at the National Institute of Advanced Industrial Science and Technology 
(AIST), Japan in 2016, Stanford University, CA, USA in 2017, and Northwestern University, 
IL, USA in 2019. Dr. Phan has published over 80 journal articles (e.g. Nat. Comm., Science 
Adv., ACS Nano, Adv. Funct. Mater., Adv. Sci., Small), 2 US patents, and 2 book/book-
chapters. He was the recipient of the Japanese Government scholarships (MEXT) for 
undergraduate & postgraduate studies (2006 – 2013) at the University of Tokyo, and the 
GUPRS & GUIPRS scholarships from Griffith for the PhD course (2013 – 2016). Dr. Phan 
was honoured with the the Springer outstanding theses award, the Australian Nanotechnology 
Network Fellowship, GU Postdoctoral Fellowship, the DECRA award, and the Pro Vice-
Chancellor ECR award (2019), and Vice Chancellor Excellence in Research Award (2020). 
References: 
1. T. Someya, Z. Bao, G.G. Malliaras, The rise of plastic bioelectronics, Nature, vol. 540, pp. 379-385, 
2016. 
2. M.Y. Rotenberg, B. Tian, Bioelectronic devices: Long-lived recordings, Nat. Biomed. Eng., vol. 1(3), pp. 
0048, 2017. 
3. H.-P. Phan, M.K. Masud, R.K. Vadivelu, et al., Transparent crystalline cubic SiC-on-glass electrodes 
enable simultaneous electrochemistry and optical microscopy, Chem. Comm., vol. 55, pp. 7978-7981, 2019. 
4. H.-P. Phan, Y. Zhong, T.-K. Nguyen et al., Long-Lived, Transferred Crystalline Silicon Carbide 
Nanomembranes for Implantable Flexible Electronics, ACS Nano, vol. 13(10), pp. 11572-11581, 2020. 
5. H.-P. Phan et al., A versatile sacrificial layer for transfer printing of wide bandgap materials for 
implantable and stretchable bioelectronics, Adv. Funct. Mater., 2004655, 2020.  
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Speaker: Dr. Thanh Nho Do 
Affiliation:  University of New South Wales 
Time: 10:05 am – 10:20 am 
 
Title: Soft Robotics for Soft Haptics and Biomedical Applications 
Session: Implantable devices 
 
 
Abstract: 
Haptic or touch feedback plays a vital role in enhancing the human performances and safety 
in skilled tasks, especially in teleoperated systems. Surgical robots are new paradigms to 
enhance the human quality of life. Haptics have been proven to enhance the user’s ability to 
effectively explore the patient’s tissues and manipulate surgical tools that are remote in scale 
and distance. This talk will describe new approaches on the latest development of soft 
wearable haptic devices that can amplify the human sense of the touch. It will also introduce 
a new concept of flexible surgical robot that can be used in the treatment of gastrointestinal 
cancers and cardiovascular diseases. Finally, the future challenges in these research areas and 
proposed solutions that can further enhance their practicality in healthcare sector will be 
given. 
 
Brief Bio 
Dr. Thanh Nho Do is currently a Scientia Lecturer at the Graduate School of Biomedical 
Engineering (GSBmE), Faculty of Engineering, UNSW Sydney, Australia. He was awarded 
PhD degree in Mechanical Engineering (Surgical Robotics) from the School of Mechanical & 
Aerospace Engineering (MAE), Nanyang Technological University (NTU), Singapore. He 
was a postdoctoral scholar at California NanoSystems Institute (CNSI), University of 
California at Santa Barbara (UCSB), California, USA. He also worked as a Research Fellow 
at the school of MAE, NTU, Singapore. His main research interests include the development 
of flexible endoscopic systems, wearable haptic/tactile displays, magnetic capsule endoscopy, 
soft robotics including soft sensors and actuators functional materials, nonlinear modelling 
and control. His works have also attracted substantial media coverages internationally. 
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Speaker: Dr Damia Mawad 
Affiliation:  University of New South Wales 
Time: 10:20 am – 10:35 am 
 
Title: Flexible and organic complementary circuits for implantable bioelectronic applications. 
Session: Session 1 – Implantable Devices  
 
Abstract: 
Organic and flexible bioelectronic devices are envisioned to impact future medical 
applications.1 The organic electrochemical transistor (OECT) with a conjugated polymer as the 
electrically active channel is the basic unit in these devices.2 Increased functionalities can be 
further achieved by building complementary logic circuits combining more than one OECT in 
different architectures. We designed a complementary circuit on a flexible substrate with two 
OECTs having one material as the active channel, and demonstrated its operation in 
physiological media.3 Using two OECTs featuring the same active material eliminates the 
constringent need to source different materials with similar electrical performances. 
 
Brief Bio 
Dr Damia Mawad is a Senior Lecturer at the School of Materials Science and Engineering, 
UNSW Sydney, Australia, where she is leading a research group in organic bioelectronics. She 
received her PhD in Biomedical Engineering from UNSW. She was a research fellow at the 
Intelligent Polymer Research Institute, University of Wollongong (2009-2012), Australia and 
an Intra-European Marie Curie Fellow in the Department of Materials at Imperial College 
London (2013-2015). Her research focuses on the synthesis, characterisation, and processing 
of functional conjugated polymers for operation at the biointerface.  
 
References: 
 
1. K. Fidanovski and D. Mawad, Conjugated Polymers in Bioelectronics: Addressing the Interface Challenge, 
Advanced Healthcare Materials, 8, 1900053, 2019. 
2. J. Rivnay, S. Inal, A. Salleo, R.M. Owens, M. Berggren, and G.G. Malliaras, Organic electrochemical 
transistors, Nature Reviews Materials, 3, 17086, 2018. 
3. L. Travaglini, A. Micolich, C. Cazorla, E. Zeglio, A. Lauto, and D. Mawad, Single-material OECT-based 
flexible complementary circuits featuring polyaniline in both conducting channels, Submission under review.  
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Speaker: Dr. David Tsai 
Affiliation:  University of New South Wales  
Time: 10:35 am – 10:50 am 
 
Title: CMOS tools for multi-scale brain machine interfaces.  
Session: Session 1 
 
Abstract: 
The human brain contains billions of neurons, communicating via trillions of synapses. 
Despite tremendous progress, neural engineering and neuroscience have largely operated on 
an under-sampling regime, spatially, temporally, or both. This limits our ability to study the 
brain and hampers the effectiveness of many neurological therapeutics. I will describe some 
of our efforts in designing at-scale, CMOS microelectronic recording and stimulation neural 
interfaces, for applications across different timescales, and for a range of geometric 
modalities in the central nervous system. 
 
Brief Bio 
Dr. David Tsai is a Senior Lecturer at UNSW, with the Graduate School of Biomedical Engineering 
and the School of Electrical Engineering & Telecommunications. He completed BE (software) / 
MBiomedE at UNSW in 2007, and PhD at UNSW in 2012 with Scientia Prof. Nigel Lovell and Prof. 
John Morley on the bionic eye project. He completed postdoctoral training at Columbia University 
joint between Profs. Rafael Yuste and Kenneth Shepard, on next-gen neural interfaces, supported by 
Fellowships from the NHMRC (CJ Martin) and Kavli Foundation. His research has appeared in 
journals such as Nature Nanotechnology and Nature Communications. 
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Speaker: Prof. M. Bhaskaran 
Affiliation:  RMIT University 
Time: 11:00 am – 11:15 am 
 
Title: Oxide based wearable sensors for healthcare applications 
Session: Wearable devices 
 
 
Abstract: 
The presentation will focus on stretchable and wearable electronics which represents a new 
wave in devices which can bend, flex, and stretch. Overcoming the challenges of integrating 
high-temperature-processed oxide thin films and polymer materials creates new opportunities 
in highly functional wearable sensors. We realise thin electronic patches that adhere to the 
skin that can measure and diagnose, monitoring environment around, on, and within us – 
while communicating wirelessly. 
Industry and end-user benefit underpin all our activities and industry-partnered case studies 
for aged-care monitoring and early intervention for diseases with biomarker sensing are 
presented. 
 
 
Brief Bio 
Professor Madhu Bhaskaran co-leads the Functional Materials and Microsystems Research 
Group at RMIT University. She has won numerous awards and fellowships for her research 
including 2017 Eureka Prize for Outstanding Early Career Researcher and was also named as 
Australia’s Most Innovative Engineers by Engineers Australia. In 2018, she won the 
Batterham Medal and the APEC Aspire Prize.  The discoveries made at micro/nano-scales by 
the research group are transformed into prototypes often in partnership with industry. Her 
work seeks to transform conventional hard electronics into soft and unbreakable products, 
thin enough to create electronic skin. 
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Speaker: Dr Noushin Nasiri 
Affiliation:  Macquarie University 
Time: 11:30 am – 11:45 am 
 
Title: Smart Wearable Nanosensors for Sun Safety Improvement and Skin Cancer Prevention   
Session: Session 2 – Wearable devices 
 
 
Abstract: 
 
Wearable technologies are networked devices equipped with microchips and sensors, capable 
of tracking and wirelessly communicating information on real time basis. The rapid adoption 
of such devices in the past decade has placed them as the most attractive innovation in the 
word of technology. From a fitness activity tracker to Google Glass, miniaturized wearable 
devices have shown great potential to be embedded in various domains including healthcare, 
robotic systems, prosthetics, visual realities, professional sports, as well as entertainment and 
arts. Here, some exciting achievements, emerging technologies, and standing challenges for 
the development of non-invasive personalized and preventive medicine devices will be 
discussed  [1-4] 
 
Brief Bio 
 
Dr Noushin Nasiri is the Head of the NanoTech Laboratory at the School of Engineering, 
Faculty of Science and Engineering, Macquarie University. She is the recipient of NSW 2019 
Young Tall Poppy Science Award whose research is focused on nanostructured materials for 
health, energy and environmental applications. She is also focused on design and fabrication 
of wearable electronics as well as miniaturized sensor technologies for personalised and 
preventive medicine. She is a passionate science communicator who has received 
considerable outside recognition for her research including TEDx Sydney Salon 2017, TEDx 
Macquarie University 2019 and TEDx Bligh Street 2020 and ABC Ockham’s Razor 2018. 
 
References: 
 
[1] Nasiri, N.; Tricoli, A., Three-Dimensional Nanostructured Networks. In 21st Century 
Nanoscience–A Handbook, CRC Press: 2020; pp 1-1-1-17. 
[2] Nasiri, N., Wearable Devices: the Big Wave of Innovation. BoD–Books on Demand: 2019. 
[3] Nasiri, N., Introductory Chapter: Wearable Technologies for Healthcare Monitoring. In Wearable 
Devices-the Big Wave of Innovation, IntechOpen: 2019. 
[4] Nasiri, N.; Tricoli, A., Chapter 5 - Nanomaterials-based UV photodetectors. In Industrial 
Applications of Nanomaterials, Thomas, S.;  Grohens, Y.; Pottathara, Y. B., Eds. Elsevier: 2019; pp 
123-149. 

 

11



 
Speaker: Prof. Nam-Trung Nguyen 
Affiliation:  Queensland Micro and Nanotechnology Centre, Griffith University 
Time: 11:45 am – 12:00 pm 
 
Title: Micro elastofluidics - flexibility, stretchability and microfuidics for enhanced liquid 
handling in microscale 
Session: Session 2 – Wearable devices 
 
 
Abstract: 
Micro elastofluidics is the research area that covers fundamental phenomena in fluid-
structure interaction at the molecular and microscopic scales and enables practical 
applications in liquid handling and interfacing with biological systems. Discoveries regarding 
flexibility and elasticity at the interface of microfluidics, electronics and cell biology will 
provide great opportunities for harnessing the hidden capabilities of future flexible and elastic 
hybrid systems, well beyond the current state-of-the-art rigid lab-on-a-chip and organ-on-a-
chip devices. Similar to conventional microfluidics, micro elastofluidics can be further 
divided into digital and continuous-flow micro elastofluidics. This talk will summarise our 
recent preliminary results in this emerging research area. 
 
Brief Bio 
Nam-Trung Nguyen received his Dip-Ing, Dr Ing and Dr Ing Habil degrees from Chemnitz 
University of Technology, Germany, in 1993, 1997 and 2004, respectively. The habilitation 
degree (Dr Ing Habil ) is the qualification for a full professorship in Germany. In 1998, he 
was a postdoctoral research engineer in the Berkeley Sensor and Actuator Center (University 
of California at Berkeley, USA).  From 1999 to 2012, he has worked as a Research Fellow, 
Assistant Professor and Associate Professor at Nanyang Technological University, Singapore. 
Since 2013, he has been serving as a Professor and the Director of Queensland Micro- and 
Nanotechnology Centre at Griffith University, Australia. His research group is current active 
in a research areas such as magnetofluidics, liquid marble and bead based digital 
microfluidics, micro elastofluidics, mechanobiology and point-of-care diagnostics. 
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Speaker: Dr. Mohsen Asadnia 
Affiliation:  Macquarie University 
Time: 12:00 pm – 12:15 pm 
 
Title: MEMS Artificial Stereovilli sensors for cochlear implanting applications 
Session: Wearable Applications 
 
 
Abstract: 
The vestibular labyrinth in the inner ear contains a receptor apparatus for sensing head 
motion, orienting the body in space, the perception of gravity, and maintaining stability of the 
visual world. The vestibular receptors in mammals, Type I and Type II hair cells are located 
in five small organs in the inner ear. Damage to hair cells and their innervating neurons can 
cause chronic vestibular disorders, which may lead to blurry vision (oscillopsia), Meniere’s 
disease, benign paroxysmal positional vertigo, imbalance, and several vestibular disorders of 
central origin, all of which cause difficulty in walking and maintaining balance. More than 
36% of Australian adults experience vestibular dysfunction at some point in their lives; many 
of them go on to develop chronic vestibular disorders. These symptoms dramatically impair 
the patient’s quality of life by restricting physical activity and reducing their social activity. 
Engineering artificially sensory systems similar to auditory and vestibular hair cells would 
find extensive applications in biosensors and artificial hearing devices such as Cochlear 
implants. In this seminar, I will discuss our recent efforts in the development of novel MEMS 
Artificial Stereovilli sensors which can closely mimic the mechanosensory neuromast sensors 
of the human inner ear and achieve high sensitivities through a biomimetic design. 
Brief Bio 
Dr. Mohsen Asadnia is a senior lecturer, ARC DECRA fellow and group leader at the School 
of Engineering, Macquarie University. He received his PhD in Mechanical Engineering from 
Nanyang Technological University (NTU)-Singapore and undertook his postdoctoral training 
at Massachusetts Institute of Technology (SMART center) and the University of Western 
Australia (UWA).  His research interest include (i) MEMS/ NEMS bio-inspired sensory 
systems:  flow/pressure/tactile sensors, artificial  hair cells of the vertebrate inner ear, (ii) 
Chemical sensors: water contamination detection, explosive gas detectors, and (iii) 
Microfluidic devices: cell sorting, particle separation  3D printing: Micro-mixers, sensors. 
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Speaker: Dr Antonio Lauto 
Affiliation:  School of Science, Western Sydney University, NSW, Australia. 
Time: 1:35 pm – 1:50 pm 
 
Title: Simplified wireless device for peripheral nerve stimulation, repair and regeneration 
Session: session 3- Organ on chips and portable devices 
 
 
Abstract: 
Peripheral nerve injuries are difficult to treat and functional recovery is often unsatisfactory in 
patients. We developed a simplified stimulator that triggered a steady compound muscle action 
potential for 12 weeks (CMAP ∼1.3 mV) in healthy rat sciatic nerves (n=5). The stimulator is 
also a scaffold when an autograft is applied to bisected nerves. The scaffold is made of chitosan 
and incorporates a single loop antenna (diameter ∼1.3 mm) powered wirelessly by a magnetic 
stimulator (MS). Eight weeks post-operatively, myelinated axon count, CMAP and nerve 
conduction velocity were statistically higher in the graft-antenna group (n=5) than in nerves 
grafted only with the chitosan scaffold [1].  
 
Brief Bio 
Dr Lauto worked for several years as a Research Fellow at Cornell University and The 
Memorial Sloan Kettering Cancer Center in New York. He has published over 70 peer-
reviewed papers in leading scientific journals and holds 8 patents, four of which have been 
commercialised. Dr Lauto’s research is focused on peripheral nerve and spinal cord 
regeneration through the application of electromagnetic waves and polymeric conduits. Other 
research interests are the implementation of nanotechnology to biomedical devices and the 
photodynamic treatment of microbial pathologies.  
 
References: 
 
1. A. Sliow, Z. Ma, G. Gargiulo, D. Mahns, D. Mawad, P. Breen, M. Stoodley, J. Houang, R. Kuchel, G. 
Tettamanzi, R. D. Tilley, S.J. Frost, J. Morley, L. Longo and A. Lauto. Bioadhesive Graft-Antenna for 
Stimulation and Repair of Peripheral Nerves. Advanced Science, 3;6(11):1801212, 2019. 
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Speaker: Associate Professor Sumeet Walia 
Affiliation:  RMIT University 
Time: 1:50 pm – 2:05 pm 
 
Title: Two-dimensional materials for electronics, optoelectronics and antipathogenic coatings 
Session: Session 3 
 
 
Abstract: 
 
We synthesise a variety of atomically-thin metal oxides, mono/dichalcogenides and elemental 
2D materials using solid, liquid and vapour phase techniques informed by application.  
Our fundamental advances have been uncovering the origins of oxidative degradation in few-
layer black phosphorus (BP) and subsequently proposing an ionic liquid-based approach to 
prevent ambient degradation of BP. Using defect engineering, we demonstrated artificial 
synaptic and logic devices as well as neural networks that can recognise numbers and patterns 
simply by shining different colours of light. We also study strain-tunability in low-
dimensional structures via integrating them onto elastomeric platforms.  
Lastly, we also deploy these materials as anti-pathogenic coatings. 
 
 
Brief Bio 
Sumeet’s research focuses on engineering low-dimensional materials and deploying them for 
applications in next-generation electronics, optoelectronics, sensors and antipathogenic 
coatings. He has published over 85 peer-reviewed outputs, edited two books and holds seven 
patents. 
Recognition of the innovation and impact of Sumeet’s work includes being named among 
Top 10 Young Innovators in APAC, Victorian Young Achiever for Research Impact, and 
Australia’s most Innovative Engineers. Sumeet co-chairs the equity, diversity and inclusion 
committee of Science and Technology Australia and represents early-career STEM 
professionals on the STA executive board. 
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Speaker: A/P Stefano Palomba 
Affiliation: Institute of Photonics and Optical Science and The University of Sydney Nano Institute 
The University of Sydney 
Time: 2:05 pm – 2:20 pm 
 
Title: Optical waveguide for bio-applications 
 
Session 3: Organ on chips and portable devices 
 
 
Abstract: 
The demand for effective, real-time, customised point-of-care health, requires the ability to 
detect low molecular concentrations. As a main platform for such a Lab-on-a-Chip systems, 
we have adopted Nanophotonic technology. Plasmonic and hybrid plasmonic nanostructures 
are well-known to enormously enhance light matter interactions such as nonlinear phenomena, 
spontaneous emission and Raman scattering. In this presentation we show some of the work 
we have done to create high field confinement by a hybrid plasmonic waveguide nanofocuser1 
as a potential means to detect biomolecules. We are also considering fully plasmonic 
geometries, such as a metal-dielectric-metal waveguides2,4, which show great potential for 
integrated biosensing. 
 
Brief Bio 
A/Prof Stefano Palomba is an Experimental Physicist in Nanophotonic technologies. He earned 
a PhD degree in Nanoscale Physics at the University of Birmingham (UK - 2007). He worked 
as Postdoctoral Fellow the University of Rochester (NY, USA), at the University of California 
Berkeley (USA) and as Research Scientist at KLA-Tencor Corporation, Milpitas (USA). In 
2013 he was appointed as Senior Lecturer and promoted A/Prof in 2018 at the University of 
Sydney. He has been working as Deputy Director of the Institute of Photonics and Optical 
Science (IPOS) since 2015 and he has been appointed Co-Chair leading the Lab/Organ-on-
Chips cluster in the NanoHealth Network (The University of Sydney Nano Institute), in 2020. 
 
References: 
 

1. A. Tuniz, O. Bickerton, F. J. Diaz, T. Käsebier, S. Kroker, S. Palomba and C. Martijn de Sterke, 
Nature Communications, 11, 2413, 2020. 

2. Wong, H. M. K.; Dezfouli, M. K.; Sun, L.; Hughes, S.; Helmy, A. S. Physical Review B, 98, (8), 
085124, 2018. 

3. Lau, B.; Swillam, M. A.; Helmy, A. S. Optics Express, 18, (26), 27048-27059, 2010. 
4. Huang, C.; de Sterke, C. M.; Tuniz, A. Optics Express, 27, (15), 20444-20455, 2019. 
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Speaker: A/ Prof Olga Shimoni 
Affiliation:  Institute for Biomedical Materials and Devices (IBMD), Faculty of Science, University of 
Technology Sydney (UTS) 
Time: 2:20 pm – 2:35 pm 

Title: 3D microfluidics devices for nanoparticles conjugation 
Session: Organ on chips and portable devices 

Abstract: 

Nanoparticle conjugation is an essential step for the application of nanoparticles in biological 
applications. However, this step is typically a delicate, labour-intensive, and costly process. 
In this work, we demonstrate the application of 3D complex microchannel devices fabricated 
using additive manufacturing for the continuous conjugation of antibodies onto various size 
particle surfaces. This approach gains of a reduction in cost and time (from days to hours), 
simplified fabrication process, and limited post-processing that essentially translates into 
reproducibility advantages. Antibody-functionalized particles produced using this technology 
retain their functionality as demonstrated by various bio-assays. The reported 3D printing 
method enables scientists and manufacturers to produce complex microfluidic geometries 
within a short timeframe. 

Brief Bio 

A/Prof Olga Shimoni is a group leader at the UTS Faculty of Science and ARC-NHMRC 
Dementia Research Fellow. She is co-Chief Investigator on two major research centres (ARC 
IDEAL Research Hub and Australia-China joint centre). Her research brings together 
breakthroughs in physics, chemistry, nanotechnology and biology to improve human health. It 
spans across creating nanoscale biosensors for earlier detection of Alzheimer’s disease; point-
of-care tests for celiac disease, infectious diseases and cancer; drug delivery carriers to target 
diseased tissue; and multi-functional luminescent probes that can monitor organelle activity 
and interactions. 
As a young independent researcher, she received more than $5 million in external fund grants, 
published multiple research papers in high-impact journals, book chapters and two patents.  

References: 

1. S.Vasilescu, S. Razavi Bazaz, D. Jin, O. Shimoni* and M. Ebrahimi Warkiani*, 3D printing enables 
the rapid prototyping of modular microfluidic devices for particle conjugation, Applied Materials
Today, vol. 20, 100726, 2020.
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Speaker: Assoc. Prof. Jeremy M Crook 
Affiliation:  University of Wollongong 
Time: 2:35 pm – 2:50 pm 
 
Title: In vitro nerve-cell stimulation  
Session: Session 3: Organ on chips and portable devices 
 
 
Abstract: 
There is a fundamental need for clinically-relevant and reproducible in vitro human nerve cell 
models, not least of all to study heterogenic and complex human-specific tissues and 
disorders. Given the ability to artificially and controllably regulate a cell’s survival, 
development and behaviour by manipulating its biophysical environment, careful 
consideration of specific exogenously delivered stimuli, such as electrical stimuli, is both 
required and advantageous. Despite its long-established use as a clinical tool, the exploitation 
of electrical stimulation (ES) in vitro to engineer advanced and precise neural analogues has 
only recently begun. Moreover, the application of ES in vitro has the added advantage of 
modelling both traditional and new stimulation platforms, towards improved understanding 
of efficacy and innovative electroceuticals development and application. 
 
Brief Bio 
Associate Professor Jeremy Crook is Chief Investigator for Synthetic Biosystems in the ARC 
Centre of Excellence for Electromaterials Science, and Principal-Fellow at the University of 
Wollongong (UOW). Jeremy completed his PhD at the University of Melbourne (1998) 
followed by a US National Institutes of Health (NIH) Post-Doctoral Fellowship (received NIH 
Fellows Award for Research Excellence). From 2002-2007 Jeremy was Program Manager in 
the stem cell biotech ES Cell International (ESI), followed by Group Leader in Singapore’s 
A*STAR Institute of Medical Biology (IMB). At ESI and IMB Jeremy and his team developed 
the world’s first clinical-grade pluripotent stem cell lines for human therapies and made 
seminal contributions to human stem cell research. At UOW, Jeremy is integrating front-line 
technologies stem cells, innovative biomaterials, 3D bioprinting and bioelectronics for 
innovative tissue engineering and electroceuticals. The research was recently awarded the 
inaugural Research Australia 2019 Health and Medical Research “Frontiers Research Award”. 
 
References: 
 

1. E. Tomaskovic-Crook, Q. Gu, S. Abdul Rahim, G.G. Wallace, J.M. Crook, Conducting 
polymer mediated electrical stimulation induces multilineage differentiation with 
robust neuronal fate determination of human induced pluripotent stem cells, Cells, vol. 
9(3), pp. 658, 2020. 

2. E. Tomaskovic-Crook,  P. Zhang, A. Ahtiainen, H. Kaisvuo, C.Y. Lee, S. Beirne, Z. 
Aqrawe, D. Svirskis, J. Hyttinen, G.G. Wallace, J. Travas-Sejdic, J.M.Crook, Human 
neural tissues from neural stem cells using conductive biogel and printed polymer 
microelectrode arrays for 3D electrical stimulation, Advanced Healthcare Materials, 
vol. 8(15), 1970062, 2019. 

3. C. Puckert, E. Tomaskovic-Crook, S. Gambhir, G.G. Wallace, J.M. Crook, M. Higgins, 
Electro-mechano responsive properties of gelatin methacrylate (GelMA) hydrogel on 
conducting polymer electrodes (PPy-DBSA) quantified using atomic force microscopy, 
Soft Matter, vol. 13, pp. 4761-4772, 2017. 

4. Q. Zhang, D. Esrafilzadeh, J.M. Crook, R. Kapsa, E.M. Stewart, E. Tomaskovic-Crook, 
G.G. Wallace, X.F., Huang, Electrical stimulation using conductive polymer 
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polypyrrole counters reduced neurite outgrowth of primary prefrontal cortical neurons 
from NRG1-KO and DISC1-LI mice. Scientific Reports, vol. 7, pp. 42525, 2017. 

5. M. Björninen, S. Haimi, M.J. Higgins, J.M. Crook, In vitro studies: the role of 
electrical field on stem cells. In: Conductive Polymers: Electrical Interactions in Cell 
Biology and Medicine, (ed) Z. Zhang, M. Rouabhia, S. Moulton, CRC Press: Taylor 
and Francis, Inc. New York, 2016.  

6. E. Stewart, N.R. Kobayashi, M. Higgins, A. Quigley, S. Moulton, R. Kapsa, G.G. 
Wallace, J.M. Crook, Electrical stimulation using conductive polymer polypyrrol 
promotes neuronal differentiation of human neural stem cells: A biocompatible 
platform for advanced neural tissue engineering, Tissue Engineering: Part C, vol. 21(4), 
pp. 1-9, 2014. 
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Speaker: Prof. Antonio Tricoli 
Affiliation:  Australian National University 
Time: 3:00 pm – 3:15 pm 
 
Title: Multi-Scale Structuring of Nanomaterials for Biomedical Diagnostics 
Session: 2D materials for soft electronics 
 
 
Abstract: 

Nanostructured materials have the potential to significantly enhance the performance of 

electronic devices as recently demonstrated for chemical sensors, batteries, and photodetectors. 

Despite their potential, integration of nanomaterials in devices is challenging, and their 

assembly in suboptimal structures, lacking of hierarchical design, drastically limit the final 

performance. Here, I will present the fabrication of highly performing optoelectronic devices 

by the multi-scale engineering of plasmonic and semiconductor nanomaterial composites. The 

use of scalable and low cost synthesis approaches will be discussed as a promising route for 

the wafer-level fabrication of well-reproducible morphologies with application in personalized 

medical diagnostics [1]. 

 
Brief Bio 
 
Professor Antonio Tricoli leads the Nanotechnology Research Laboratory in the College of 

Engineering and Computer Science of the Australian National University. He received his 

combined bachelor and master in Mechanical and Process Engineering, and thereafter his PhD 

in the field of Nanotechnology from ETH Zurich, receiving the HILTI Prize for the most 

innovative thesis of ETH Zurich in 2010. He is authors of more than 100 scientific publications, 

book chapters and patents. His research efforts have been recognized by numerous awards 

including one of the four 2015 Westpac Research Fellowships, a 2016 ARC DECRA and a 

2020 ARC Future Fellowship. 

 

References: 
 
1. A. Tricoli, N. Nasiri and S. De, Wearable and Miniaturized Sensor Technologies for Personalized and 

Preventive Medicine. Advanced Functional Materials 2017, 27 (15), 1605271. 
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Speaker: Prof. Qin Li 
Affiliation:  Queensland Micro- and Nanotechnology Centre, & School of Engineering and 
Built Environment, Griffith University, Nathan QLD 4111 
Time: 3:30 pm – 3:45 pm 
 
Title: Laser Direct Writing of Graphene and Graphene/Metal Composites for Wearable 
Devices 
 
Session: Session 4 
 
 
Abstract: 
Laser direct writing of graphene offers a highly flexible, rapid and chemical-free graphene 
fabrication route that can be written on almost any solid substrate with down to submicron 
feature size in roll-to-roll production fashion. Its broad applications in supercapacitors, 
sensors, field effect transistors, photon detectors and displays have attracted significant R&D 
interest with much room for new discoveries. This talk will describe the two typical methods, 
namely laser reduced graphene from graphene oxide and laser induced graphene from 
polyimide, and how they can used for creating tunable nanocarbon structures to serve as 
wearable sensors for their physical, chemical and biochemical environment.     

 
Brief Bio 
Dr. Qin Li is Professor of Environmental Engineering, undertook PhD in Chemical 
Engineering at the University of Queensland (2002). Prof. Li conducts research to provide 
solutions for environmental monitoring, water purification, waste reformation and renewable 
energy. She was a recipient of the Marie Curie International Incoming Fellow from 2006 – 
2008 hosted by the Max Planck Institute for Polymer Research, and the finalist of Women in 
Technology in 2015. Prof. Li has edited one book and co-authored 6 book chapters, 103 
journal papers and 4 international patents with an h-index of 37. Prof. Li advocates for 
Innovate Sustainably.  

 
References: 
 

1. Z. Wan, N-T. Nguyen, Y. Gao and Q. Li, Laser Induced Graphene for Biosensors, Sustainable 
Materials and Technologies, https://doi.org/10.1016/j.susmat.2020.e00205  

2. Z. Wan, M. Umer, M. Lobino, D. Thiel, N. T. Nguyen, A. Trinchi, M. J. A. Shiddiky, Y. Gao and 
Q. Li, Laser Induced Self-N-doped Porous Graphene as an Electrochemical Biosensor for 
Femtomolar miRNA Detection, Carbon, 2020, 163, 385-394 

3. Z. Wan, S. Wang, B. Haylock, J. Kaur, P. Tanner, D. Thiel, R. Sang, I. S. Cole, X. Li, M. Lobino, 
Q. Li, Tuning the sub-processes in laser reduction of graphene oxide by adjusting the power and 
scanning speed of laser, Carbon, vol.141, 83-91, 2019  

4. Z. Wan, E. Streed, M. Lobino, S. Wang, R. T. Sang, I. S. Cole, D. Thiel, and Q. Li, Laser-
Reduced Graphene: Synthesis, Properties, and Applications, Advanced Materials Technologies, 
2018, DOI: 10.1002/admt.201700315 
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Speaker: A/Prof. Yu Lin Zhong 
Affiliation:  Griffith University 
Time: 3:45 pm – 4:00 pm 
 
Title: Advancing Electrochemical Engineering of Functional 2D Nanomaterials for 3D 
Printing of Wearable Devices  
Session: 2D Materials for soft electronics 
 
Abstract: 
While significant progress has been made on developing an electrochemical route to GO, 
existing methods have key limitations regarding their cost and scalability. To overcome these 
challenges, we employ a combination of highly robust boron-doped diamond (BDD) with a 
wide electrochemical potential window and commercially available fused deposition 
modelling (FDM) 3D printing to fabricate a scalable packed-bed electrochemical reactor 
(PBER) for GO production. The scalability of the reactor along the vertical and lateral 
dimensions was systematically demonstrated to facilitate its eventual industrial application. 
Our current reactor is cost-effective and capable of producing electrochemically derived 
graphene oxide (EGO) on a multiple-gram scale. The as-produced EGO is dispersible in 
water and other polar organic solvents (e.g. ethanol and DMF) and can be exfoliated down to 
predominantly single-layer graphene oxide. The simplicity, cost-effectiveness and unique 
EGO properties make our current method a viable contender for large-scale synthesis of 
graphene oxide. Subsequently, we have demonstrated a new efficient technique for 3D 
printing of conductive PDMS/graphene ink by using an emulsion method to form a uniform 
dispersion of PDMS nanobeads, EGO and PDMS precursor binder. The formulated 
nanocomposite ink exhibits high storage moduli and yield stress that can be employed for 
Direct Ink Writing (DIW) 3D printing. Due to the unique hybrid structure of PDMS and EGO 
sheet, the 3D printed EGO/PDMS nanocomposite possesses high, linear and reproducible 
sensitivity that is suitable for application as skin-attachable wearable health monitoring 
device. 
 
Brief Bio 
A/Prof Yulin Zhong completed PhD in Chemistry at the National University of Singapore 
(NUS). He did his post-doctoral training at Princeton University (2009) and Massachusetts 
Institute of Technology (2011). After spending three years in the USA, he worked as a 
Research Scientist at the Institute of Bioengineering and Nanotechnology, A*STAR 
Singapore, (2012) and thereafter, as an ARC DECRA Fellow at Monash University (2013). 
In 2016, he accepted a Senior Lecturer position at Griffith University, was promoted to 
Associate Professor in 2020 and awarded the ARC Future Fellowship in the same year.  
 
References: 
 
1. Zhang, Y., Shi, G., Qin, J., Lowe, S. E., Zhang, S., Zhao H. & Zhong Y. L.* Recent Progress of Direct 

Ink Writing of Electronic Components for Advanced Wearable Devices. ACS Appl. Electron. Mater. 1, 
1718 (2019). 

2. Shi, G., Lowe, S. E., Teo, A. J. T, Dinh, T. K., Tan, S. H., Qin, J., Zhang, Y., Zhong Y. L.* & Zhao, H. 
A Versatile PDMS Submicrobead/Graphene Oxide Nanocomposite Ink for the Direct Ink Writing of 
Wearable Micron-Scale Tactile Sensors. Appl. Mater. Today 16, 482 (2019). 

3. Lowe, S. E., Shi, G., Zhang, Y., Qin, J., Wang, S., Uijtendaal, A., Sun, J., Jiang, L., Jiang, S., Qi, D., 
Al-Mamun, M., Liu, P., Zhong, Y. L.* & Zhao, H. Scalable Production of Graphene Oxide Using a 
3D-Printed Packed-Bed Electrochemical Reactor with a Boron-Doped Diamond Electrode. ACS Appl. 
Nano Mater. 2, 867–878 (2019). 
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Speaker: Dr. Tung Tran 
Affiliation: The University of Adelaide, SA 
Time: 4:00 pm – 4:15 pm 
 
Title: Wearable multifunctional sensors made of Graphene mesh for Human health 
monitoring  

Session: session 4 – 2D materials for soft electronics 
 
Abstract: 
 
The outstanding properties of graphene including mechanical and electrical properties that 
could be realized for the next generation of wearable sensor platforms1. Among many 
graphene-related materials are developed for wearable sensors, graphene mesh (GM) has been 
reported as one of the highest sensitive materials for deformation detection2,3. However, the 
multifunctional sensors based on that unique material has not been explored yet. Herein, we 
present a highly sensitive strain, pressure and temperature sensors fabricated from GM/PDMS 
composites that capable of detection human motion and temperature change. This sensor 
system could add value to the field of wearable electronics for healthcare sector.  

 
Brief Bio 
Dr. Tung Tran is currently a researcher and lecturer at School of Chemical Engineering, the 
University of Adelaide (UoA), SA. He received his B.Sc. and M.Sc. degree at Hanoi University 
of Science and Technology, Vietnam, in 2001 and 2005 respectively, and Ph.D at Korea 
University (KU), Korea in 2010, all in Materials Science and Engineering. He was a postdoc 
at KU (2011), CNRS at University of South Brittany (2011-2013) and CNRS at Strasbourg 
University (2013-2014), France. Since 2015 he has been working at the UoA. His research 
interests include carbon nanomaterials, conducting polymers and nanocomposites for sensors 
and electronic applications. 
 
 
References: 
 

1. T. T. Tung, Md J Nine, M. Krebsz, T. Pasinszki, C. J Coghlan, D. NH Tran, D. Losic. Recent 
advances in sensing applications of graphene assemblies and their composites. Adv. Funct. Mater. 
27, 1702891, 2017 

2. X. Li, R. Zhang, W. Yu, K. Wang, J. Wei, D. Wu, A. Cao. Stretchable and highly sensitive graphene-
on-polymer strain sensors. Scient. Rep.  2,  870, 2012 

3. Y. Wang, L. Wang , T. Yang , X. Li, X. Zang, M. Zhu, K. Wang, D. Wu, and H. Zhu. Wearable and 
Highly Sensitive Graphene Strain Sensors for Human Motion Monitoring. Adv. Funct. Mater. 24, 
4666, 2014 
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Speaker: Prof. J. Foroughi 
Affiliation:  University of Wollongong, Australia, University of Essen, Germany 

Title: Wearable Sensors from Nanostructured Piezoelectric Fibers 
 Session:  

Abstract: 
The advent of new electromaterials and novel fabrication strategies is poised to create a 
significant opportunity for seamlessly embedding sensors into the fabric. Garments made with 
such fabrics are ideal for health and activity monitoring of defence personal. One potential 
application is real-time tracking of the location and monitoring of the vital signs of the wearer. 
Incorporating sensing and tracking into the garment is preferable because carried devices can 
be lost, dropped or malfunction during emergencies. Therefore, the new materials are expected 
to have a transformative impact on defence apparel and create local business opportunities 
related to electronic textile, energy storage and health monitoring applications. We have 
already demonstrated that a novel approach to create wearable energy generators and sensors 
using nanostructured hybrid piezoelectric fibers and exploiting the enormous variety of textile 
architectures (knitting, braiding and weaving). The developed wearable sensors has an ability 
for health monitoring with capability to communicate with mobile phone through embedded 
NFC tags.  

Brief Bio 
Prof Foroughi has pioneered the field of electrofunctional materials and he is widely 
acknowledged as the inventor of electrochemical torsional actuators based on carbon nanotube 
yarn (published in Science 2011). His research focuses on the development of electrofunctional 
nano-materials for actuation, sensing, smart textiles and energy conversion. Prof Foroughi is a 
pioneer in the field of nanotechnology whose current research focuses in part on developing 
new technologies for harvesting and storing energy, new types of artificial muscles, the 
fabrication, characterization and application of carbon nanotube, graphene yarns, sensors, new 
material synthesis, and fundamental structure-properties relationships for materials. Dr 
Foroughi is previous ARC-DECRA and now visiting professor has made significant pioneering 
contributions to the electromaterials science and textile engineering field due to his large body 
of innovative research work on intelligent polymers and carbon nanotubes fibers. 

References: 

1. Foroughi, J., Spinks, G., et al., Knitted Carbon-Nanotube-Sheath/Spandex-Core Elastomeric
Yarns for Artificial Muscles and Strain Sensing. ACS Nano, 2016. 10(10):

2. Lu, Z., Foroughi, J., et al., High-performance hybrid carbon nanotube fibers for wearable
energy storage. Nanoscale, 2017. 9(16): p. 5063-5071., Lu, Z., Foroughi, J., et al., Superelastic Hybrid
CNT/Graphene Fibers for Wearable Energy Storage. Advanced Energy Materials: p. 1702047-n/a.
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3. Foroughi, J., Spinks, G., et al., Torsional Carbon Nanotube Artificial Muscles. Science, 2011.
334(6055): p. 494-497.

4. Foroughi, J., et al., Highly Conductive Carbon Nanotube-Graphene Hybrid Yarn. Advanced
Functional Materials, 2014. 24(37): p. 5859-5865.

5. Foroughi, J., Safaei, F., et al., Smart Fabrics and Networked Clothing: Recent developments
in CNT-based fibers and their continual refinement. IEEE Consumer Electronics Magazine, 2016. 5(4): 
p. 105-111.

6. Javad Foroughi et al., Wearable Electronic Textiles from Nanostructured Piezoelectric Fibers ,
Advanced Materials Technologies, 2020, p. 1900900

7. Javad Foroughi et al., Piezofiber to Smart Textiles: Review on Recent Advances and Future
Outlook for Wearable Technology, Journal of Materials Chemistry A, 2020,
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