ASIA NANO FORUM NEWSLETTER Special Edition-Coverage of Asia Nanotech Camp 2016

ASIA NANO FORUM NEWSLETTER ISSUE 29 Snecial Edition April 2016

Asia Nano Forum

NEWSLETTER

{ (Issue No. 29)

ANF Secretariat, Singapore

April 2016

Editor

Liuyang ZHANG

¥ Lerwen LIU




ASTA NANO FORUM NEWSLETTER Special Edition-Coverage of Asia Nanotech Camp 2016

ASIA NANO FORUM NEWSLETTER ISSUE 29 Snecial Edition April 2016

Table of Content
014 oo 11 Tod £ o] o SRR SPPRN 3
Contact information of the hosts, organizers and partiCipants...........ccccccovevviieiiiese i 4
HOSES aNd OFQANIZEIS: .....oviieiieiecii ettt
AAUSEIIRY ottt b bbbt E e E bR E R R R R E R R LR R R e bbb Rttt b bbbt 4
T[0T o Lo] (OSSR URR SRR 4
e L TeTT o T OSSR 4
Welcome Message from ANF SECIretariat...........cccoveiiiieiieii e 6
Welcome Message from AUSEFIaN OFQANIZEN ..........cccooiiiiiiiiieieieese e 7
Welcome Message from the AUSEFian HOSE...........covoiiiiiiiie e 8
(7= 11 L] o ST SSS 9
CAMP PIrOGEAMIMIE ...ttt b et bbb e bbb et et b e nbe e e 10
Group Debate: “Sustainability and Me” ...............c..cco i, 14
PUIIOSE . .. ettt h ekttt h etk e bR £ e b e R e oAb e R £ e Rt R £ oAb e SR £ e ke E £ oAb e AR £ e Rt AR e oA R e R £ e ke E e oAb e AR e e ke e bt e bt e Rt e nbeeheenbeenrente e 14

LY 1Y T WSRO PS USSP 36
T[0T oo (OSSR 41
TAIVAN ...ttt b bbbkt b b bR E ek E R R R R R R R R R R AR R R R R R R bR et R bRt r bt b 45
TRAIHANG ...t b bbbk bbb R b b e bR R R R R R R R R R R R e R Rttt r b 49
WHBENAM ..t bbbt b e bbb bbb b e H R SRR E e E R AR R £ e R R R AR R R R R R R bR e bbbt bt n e 53
AAUSETIA etttk h ekt h e h e h e E e R R E R R R R R bR E R AR R R R bR R AR R AR R bR e R e b s Rt b b e bt n e 56
SUIMIMTY ..ot b et a bbb e bt e et ke e bt e s b e bt e bt et et e e bt nnenneens 62
Summaries of ANC-Group Discussions -Nanotechnology Application and Implication (Benefits vs. RisKS) ........c.cccvvvniciinnnne. 62
POSSIDIE BENETITS OF INANO ... et bbbt bbbt bbb bt bbbt b et et 62
RiSKS/ POSSIDIE DAMAGES OF NANO . .....c.vitiiitiiiiteiit ettt bbbkt b et bbbt bbbt b et b bt et 62
Summaries of ANC-Group Discussions —Debate: Sustainability Driven Innovation (Technology vs. Individual).............c.ccco...... 63
ATTEE EVENT QUOTES. ...ttt ettt e e ettt e st e e s be e e s abe e e sabe e e sabeeesabeeesabeeesabeeesabeeaaseeeans
From Main Organiser---Dr. AndréGazsa
From ANF SeCretariat---Dr. LEMWEN LEU: .....oiiiiiiieiieciiees bbbt b bbbt et b ettt 64
[ o] AN N (O Gl o= U ol o [y OSSPSR 64



ASIA NANO FORUM NEWSLETTER Special Edition-Coverage of Asia Nanotech Camp 2016

ASIA NANO FORUM NEWSLETTER ISSUE 29 Snecial Edition April 2016

Introduction

The Asia Nano Forum (ANF) is a network organization, founded in May 2004, to promote
excellence in research, development and the economic uptake of nanotechnology within
the Asian region. This collaborative network seeks to benefit its member economies

educationally, socially, environmentally and economically by fostering collaboration and

acting as a focus for regional and global nanotechnology issues. Asia Nano Forum (ANF)
Network is supported by 15+1 economies in the Asia Pacific Region including Australia, Austria, China, Hong Kong,
India, Indonesia, Iran, Korea, Japan, Malaysia, New Zealand, Singapore, Taiwan, Thailand, UAE and Vietnam.

. ANC is a program initiated by ANF, it serves as a platform for young researchers involved

Asia Nanotech in nanotechnology to learn about the cutting-edge nanotech advancements, conduct site

visits, experience collaboration with members from other economies by doing group

Camp (ANC) projects which are evaluated by invited expert panellist. The participants are able to enjoy
hospitality and local culture experience provided by the host.

The Asia Nanotech Camp (ANC) 2016 was held during April 3-8, in Vienna and Krems,
ANC2016 Austria. This event was funded by Austrian Ministry of Transport, Innovation and

Technology (BMVIT) and hosted by the University of Applied Sciences Krems (IMC), and co-organized by Austrian
Academy of Sciences (OEAW) and ANF. The camp was co-located with the BioNanoMed2016 (bionanomed.at during
Apr. 6-8, 2016) where ANC participants were able to participate in this specialized conference and learn about the
cutting edge development of bionanotechnology. In addition ANC 2016 program includes a) site visits of leading
research institutions in nanotechnology in Austria, b) workshop on Responsible Development of Nanotechnology
Towards Sustainability through presentations of each participants’ research topics and debates, and ¢) Workshop on
Nanosafety and Nano Risk Governance- Asia, European and Austrian Perspective. Participants enjoyed visits of
cultural and historical sites in Vienna and Krems in addition to meaningful social interactions with each other
(especially between Asian and European participants) which you will be able to read in details in this issue of
newsletter.

ANF g OO
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Contact information of the hosts, organizers and participants

Hosts and Organizers:

Austria:

University of Applied Sciences Krems (IMC): Prof. (FH) Mag. Dr. Harald
Hundsberger (harald.hundsberger@fh-krems.ac.at)

Austrian Academy of Science (OEAW): Dr. AndréGazso(agazso@oeaw.ac.at)
and Daniela Fuchs (daniela.fuchs@oeaw.ac.at)

Federal Ministry for Transport, Innovation and Technology :Alexander
Pogany(alexander.pogany@bmvit.gv.at)

Singapore:

ANF Secretariat: Hongfang JIN (hongfang@nano-globe.biz), Dr. Lerwen LIU
(lerwen@nano-globe.biz), Dr Ramam AKKIPEDDI (ram-akki@imre.a-
star.edu.sg)

Participants:
Economy| Name Surname Affiliation Email
Austria Daniel Grbac FH Krems daniel-grbac@fh-krems.eu
nicole.huber@imc-krems.eu
Stem Cells, Aging and Neurodegeneration
group, Lund Stem Cell Center, Department of
Austria Nicole Huber Clinical Sciences, Lund University
Patrick.rericha@imc-krems.eu
Austria Patrick RERICHA IMC Krems
Austria Isabella Winter FH Krems isabella.winter@imc-krems.eu
School of Mechanical Science and xiuguochen@hust.edu.cn
Engineering, Huazhong University of Science
China Xiuguo CHEN and Technology, China
xlcheng@pku.edu.cn
PhD Candidate, Institute of Microelectronics,
China Xiaoliang CHEN Peking University
nwaa@ust.hk
WONGSRISUJARI | PhD Candidate, Hong Kong University of
Hong Kong Natee T Science and Technology
wchenao@ust.hk
PhD Candidate, Hong Kong University of
Hong Kong| Weiyang CHEN Science and Technology
Pharmaceutical Research Centre, School of alibolandim@nums.ac.ir
Pharmacy, Mashhad University of Medical
Iran Mona ALIBOLANDI Sciences
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Department of Biotechnology, Faculty of a.zarrabi@ast.ui.ac.ir
Advanced Sciences and Technologies,
Iran Ali ZARRABI University of Isfahan
International Center for Materials IMAMURA.Gaku@nims.go.jp
Nanoarchitectonics (MANA), National
Japan Gaku IMAMURA Institute for Materials Science
TSUMURAY A.Takao@nims.go.jp
International Center for Young Scientists
(ICYS), National Institute for Materials
Japan Takao TSUMURAYA Science
aeyeon@skku.edu
PhD candidate, , Department of Chemistry,
Korea Aeyeon KANG Sungkyunkwan University (SKKU),
jesim@kribb.re.kr
Nanobiotechnology, University of Science
Korea jieun SIM and Technology (UST)
yej0831@sejong.ac.kr
Korea Eunji YOO PhD candidate, Sejong University
aimi@nanomalaysia.com.my
Nur Aimi
Malaysia | Binti Mohd NASIR NanoMalaysia Berhad
khairul.wahid@mimos.my
Khairul
Malaysia | Anuarabd WAHID Senior Researcher, MIMOS Berhad, Malaysia
nasyikin@mosti.gov.my
Research Officer, National nanotechnology
Directorate, Ministry of science, Technology
Malaysia [Nurul Asyikinl KAMARUZAMAN and Innovation
yapfl@imre.a-star.edu.sg
Institute of Material Research & Engineering
Singapore | Fung Ling YAP (IMRE, A*STAR)
Ik-tan@imre.a-star.edu.sg
Institute of Material Research & Engineering
Singapore | Lee Kheng TAN (IMRE, A*STAR)
PhD Candidate, National Cheng Kung
Taiwan Tsung-Ju LI University Institute of Basic Medical Science kevin.tsung.ju.li@gmail.com
Postdoctoral Fellow, Institute of Physics,
Taiwan Shun-Min YANG Academia Sinica smyang@phys.sinica.edu.tw
Assistant Researcher, National
Thailand | Pattarapond GONIL Nanotechnology Center (NANOTEC) pattarapond@nanotec.or.th
Researcher, National Nanotechnology Center
Thailand Noppadol AROONYADET (NANOTEC) noppadol@nanotec.or.th
Nguyendaihai0511@gmail.com
Researcher, Vietnam Academy of Science and
Vietnam Dai Hai NGUYEN Technology, Ho Chi Minh City, Vietnam
thuvu.edu86@gmail.com
Lecturer, University of Science and
Vietnam Thi Thu VU Technology of Ha Noi, Ha Noi, Viet Nam
Nur Aainaa
Syafini Binti Associate, Technology Office, NanoMalaysia
Malaysia [Mohd RADZI Berhad aainaa@nanomalaysia.com.my
Malaysia | Poh Shing ONG Associate, NanoMalaysia Bhd. pohshing.ong@nanomalaysia.com.my
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Welcome Message from ANF Secretariat

Dear ANC2016 Participants,
Welcome to the Asia Nanotech Camp (ANC) 2016 to be held in Austria during Apr. 3-8" 2016!

The past Asia Nanotech Camps have created life changing experiences for our participants, and I trust we will create
these experiences for you as well in this camp in Austria. You are selected to participate in the ANC 2016 as some of
the most promising researchers in the field of nanotechnology, | would like to emphasize to you that it is critical that
you develop the sense of responsibility and sustainability in your research and future career in nanotechnology and
beyond. One unique feature of this camp is Nanosafety. | would like you to develop sufficient awareness and
understanding of the issues of nanosafety, and implication as well as application of the research topics you are working
on. During the one day ANC workshop, | would like you not only to share your research content, but more importantly
your understanding on the application and implication of your research area.

Through the exercises of your presentations and debates during the camp as well as participating in the
BioNanoMed2016 conference, you will learn the cutting edge nanomedicine R&D, nanotoxicology and nanosafety
management as well as nanotechnology for sustainability. Being aware of social, environmental and economic aspects
of sustainability helps you develop the holistic mind set in everything you do including your research career in
nanotechnology. | will be one of your mentors during ANC2016 and | look forward to interacting with you and sharing
with you my vision and practices in nanotechnology development towards sustainability.

Meanwhile, enjoy being in the beautiful Krems, Austria and the wonderful hospitality provided by our Austrian
organising committee!

Lerwen LIU, PhD
Founding Secretary of Asia Nano Forum
Email: lerwen@nano-globe.biz
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Welcome Message from Austrian Organizer

Ladies and Gentlemen,
Dear colleagues,
Nanotechnology is an emerging technology and can - like every new technology - be discussed in several contexts. The
public debate in the European Union was initially polarised between high economic expectations on the one hand and
severe risks for human health and environmental integrity on the other. To improve the open debate in the public and to
contribute to the qualified formation of opinion the European Commission published an Action Plan on
Nanotechnology, which rests on three pillars: (1) establishing an independent safety research, (2) developing a
transparent communication strategy in public, and (3) setting up international networks to foster both. According to the
Precautionary Principle these approaches are meant to ensure the "safe and responsible development of
nanotechnologies”, as the EUC puts it. Of course, all these activities had a perceptible influence on nanotechnology
research in the EU member states. The Austrian Nanotechnology Action Plan for example contains over 50
recommendations regarding the realisation of the three pillars of nanotechnology development set forth by the European
Commission, such as the establishment of an Austrian EHS-research programme, the launch of a nano information
portal, and the foundation of a national scientific commission on nanosafety issues, the Austrian Nano Information
Commission (NIK) of the Austrian Ministry of Health.

For the first time, the Asia Nanotech Camp will take place outside the Asian world. It is a great honour and an
undisputable pleasure for the organiser to welcome all young colleagues who have decided to participate in the
activities of the Campus and the adjacent events taking place in Vienna and Krems/Danube. The Asian Nano Forum
and its campus have evolved in recent years as a lively platform for exchanging knowledge and a certain culture of
scientific labour. This year the main motto will be sustainability and safety of nanotechnology development and the
organisers hope insistently that the spirit of the recent years which filled the Asian Nano Campus will constitute a
sustainable presence also in Austria.

,87 K(ch/d Moto

Dr. AndréGazso
Austrian Academy of Sciences
Head of the Austrian Nano Information Commission
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Welcome Message from the Austrian Host

It is a great pleasure to welcome all participants of the 9th Asia Nanotech Camp (ANC 2016) to Krems/Danube on
behalf of the Organising Committee and the University of Applied Sciences Krems. In the first week of April 2016 the
picturesque old town of Krems will be a hotspot for nanotechnology and life science technologies, since several
conferences in the above mentioned fields will take place in parallel. Well established researchers, young scientists and
students from many different countries have the opportunity for discussion and networking. In case of the University of
Applied Sciences Krems (IMC) on focus point is internationalization. Therefore, we are proud to host scientists from
many countries such as Australia, China, Hong Kong, Iran, Japan, Korea, Malaysia, New Zealand, Singapore, Taiwan,
Thailand and Vietnam. | wish all participants a pleasant, memorable and fruitful stay in Austria and varied opportunities
to make new experiences, meet friends and establish collaboration opportunities. It is important to bear in mind that
innovation is best generated when different disciplines exchange ideas and start to cooperate. And last, but not least, all
participants are invited to explore the well-known UNESCO World Heritage Site area around Krems "Wachau Cultural
Landscape".

’/,. \
CR ¢

Prof. (FH) Mag. Dr. Harald Hundsberger
Department Head Life Sciences

Vice Chair of the Academic Board

IMC Fachhochschule Krems University of Applied
Sciences Krems
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Day 1. April 03, Sunday
Arrival of participants at Vienna airport, No airport pick up will be provided. The instruction of
Individual transfer to Vienna transfer was sent separately.
Students who arrived before April 3 could book same
hotel by email by 21% Feb., using the code word
“ANC2016”, pay by self.
Check-in at the hotel “Ibis Messe Wien” for 1 Contact details:
night Marko Muzyczyn, E-Mail: H7098-DM@accor.com
Tel: 0043 1 212 0424 630
http://www.ibis.com/gb/hotel-2736-ibis-wien-
messe/index.shtml
19:45 Meeting at hotel lobby and transfer to the http://einstein.at/cms/uk/
restaurant “Einstein Rathausplatz 4, 1010 Vienna
Tel.: +43 1 4052626
20:00 Welcome dinner Travel Information on how to get to the restaurant were
sent separately.
Day 2. April 04, Monday
08:45 Meeting at the hotel lobby
Departure for the site visits in Vienna (Technical
09:00 University Vienna, Austrian Institute of Technology), bus All'luggage has to be to be taken to the bus,
there will be no return to the hotel
transfer
Institute of Molecular Diagnostics
09:15 Site visit Institute of Molecular Diagnostics of Austrian grt RSutdoIf erg,z'lz'gc\f}_eate Vienna, Donau-
) Institute of Technology ty-strasse 4, 1enna
http://www.ait.ac.at/departments/health-
environment/molecular-diagnostics/
11:00 Bus transfer to Vienna Technical University
Institute of Solid State Electronics, Prof.
11:30 Site visit Technical University of Vienna Gottfried Strasser, Floragasse 7, 1040 Vienna
http://fke.tuwien.ac.at/e362_home/EN/
13:30 Lunch at the institute
14:45 Dep_a_rture for sightseeing tour — Vienna Schloss http:/www.schoenbrunn.at/en.html
Schénbrunn
15:30 Sightseeing tour Schloss Schénbrunn Guided tour in the castle
Hotel Unter den Linden, Schillerstraf® 5, 3500
17:00 Bus transfer to Krems Krems an der Donau
E-Mail: hotel@udl.at, Tel. 0043 2732 82115
18:30 Arrival at Krems Hotel “Unter den Linden” — check in cetuda
http://www.udl.at/cms/
19:45 Meeting at hotel lobby and short walk through Krems old | Wiener Straf®, A-3500 Krems/Donau,
’ town Gasthof: +43 2732 82143



http://www.ibis.com/gb/hotel-2736-ibis-wien-messe/index.shtml
http://www.ibis.com/gb/hotel-2736-ibis-wien-messe/index.shtml
http://einstein.at/cms/uk/
http://www.ait.ac.at/departments/health-environment/molecular-diagnostics/
http://www.ait.ac.at/departments/health-environment/molecular-diagnostics/
mailto:hotel@udl.at

ASTIA NANO FORUM NEWSLETTER Special Edition-Coverage of Asia Nanotech Camp 2016

ASIA NANO FORUM NEWSLETTER ISSUE 29 Special Edition April 2016

20:00 Dinner at Krems restaurant ,,Klinglhuber* http://www.klinglhuber.com/web/index.php/start.ht
' ml

Day 3: April 05, Tuesday
Asia Nanotech Camp (ANC 2016, Austria) Workshop
Venue: Wing G, Room E.12

09:15 Welcome Address
Alexander POGANY, MSc., Austrian Ministry for Transport, Innovation and Technology (BMVIT)

09:25 Welcome Address
Prof. Eva WERNER, Headmistress of IMC

09:35 Introduction to the workshop topic, Safe and Sustainable Development of Nanotechnologies &
Responsible Innovation Towards Sustainability

Dr. AndréGAZSO, Austrian Academy of Sciences

Dr Lerwen LIU, Founding Secretary of Asia Nano Forum

10:05 Session | — 8 presentations, 5-8 mins each Chair: Daniela FUCHS, MSc.

11:05 Coffee Break

11:20 Session 11 — 10 presentations, 5-8 mins each Chair: Dr. AndréGAZSO

12:50 Lunch

13:45 Session 111 — 9 presentations, 5-8 mins each Chair: Alexander POGANY, MSc.
15:15 Coffee Break& Group Break out for Debate Preparation Chair: Dr. Lerwen LIU &
Dr. AndréGAZSO

Debate: . .
16:15 Nanotechnology Application and Implication (benefits Moderator: Dr. AndreGAZS0

VS risks)

) Debate: .

16:45 Sustainability Driven Innovation (technology vs me) Moderator: Dr. Lerwen LIU
17:15 Summary of discussions & End of workshop

Evening at own disposal

Day 4: April 06, Wednesday

European Perspectives and Asian Approaches to Nanosafety -
OEAW/NIK Workshop within ANC 2016 Krems

Venue: Wing G, 1% floor, Room E.25+26

09:00 Welcome and Introduction: Nanosafety and Concepts of Nano Risk Governance

Dr. AndréGAZSO, Austrian Academy of Sciences & Austrian Nano Information Commission

09:15 The Role of Safety and Trust in Promoting Global Benefits of Responsible Nanotechnologies:
Thailand’s Perspective

Prof. Sirirurg SONGSIVILAI, National Science and Technology Development Agency, Thailand

10:00 Detection of Engineered Nanoparticles Nanoparticles in Water, Soil and Sediments: from Bulk
Analysis to Single Particle ICP - TOF - MS

11
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Dr. Antonia PRAETORIUS, University of Vienna

10:30 Coffee Break

10:45 Nanomaterials in the Environment - the Role of Waste Management

Prof. Marion HUBER-HUMER, University of Natural Resources and Life Sciences, Vienna

11:15 Nanocrystals: from Synthesis to Applications as Tracer Materials

Prof. Eva SINNER, University of Natural Resources and Life Sciences, Vienna

11:45 Nanotracers - a case study to elucidate the environmental fate of nanomaterials

DI Florian PART, University of Natural Resources and Life Sciences, Vienna

12:15 Lunch break

13:15 Innovation and Safety in Austria: A Survey of Austria’s Regulatory and Funding Activities in the
field of Nanotechnology Safety

DI Alexandra KUHN, Austrian Research Promotion Agency

13:45 Nanosafety within the Context of EU Legislation on Consumer Protection

Mag. Lisa URBAN, Austrian Ministry of Health

14:15 Developing Responsible Mind-set in Nanotechnology Enabled Innovation Towards Sustainability

Dr. Lerwen LIU, Asian Nano Forum

14:45 Summary and Outlook
Dr. AndréGAZSO

15:00 End of nanosafety workshop
15:00 Coffee Break
15:30 Prof. DI Bernhard KLAUSGRABER & Prof. Dr. Barbara ENTLER, IMC

Introduction to IMC site visit: Presentation on the Department of Life Science at IMC

Meeting Point: Room GE12.

16:00 IMC Site Visit: guided tour of IMC laboratories

17:00 End of site visit (approx.)

19:15 Meeting in front of Wing G to walk to the restaurant Stadtgraben 50, A-3500 Krems/Donau
19:30 Dinner at Stadtheurigen Mdliner tr:’f;[J%:I/I/r\ll\(le\:\.lg\tI)Z\;leliank(:Bte-lIes/heuriqer muellner;

Day 5: April 07, Thursday

The students are free to visit the conference,
BioNanoMed Conference the conference fee will be paid by BMVIT
and is part of the ANC

09:00 -
17:00

Day 6: April 08, Friday

09:00 - BioNanoMed Conference The students are free to visit the conference,
the conference fee will be paid by BMVIT

12
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13:00 and is part of the ANC

14:00 Meeting for common transfer to Vienna City Train departure in Krems: 14:51.

L . . . Students will be escorted to Vienna
Individual departure from Vienna City to the Vienna Landstraf (arrival approx. 16.15) where

Airport they can take the S-Bahn 7 or CAT to Vienna
Airport (approx. 20-45 min)

13
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Group Debate: “Sustainability and Me”

Purpose

Share understanding of the pros and cons of nanotechnology innovation towards sustainability and
how you, as an individual, should bear the responsibility of contributing to sustainability of our
planet. You are expected to learn during ANC2016 that technological and even business innovation
is not sufficient for solving the world's problem. Keep in mind that you, as a consumer or being in
different part of the product ecosystem, are able to make a big difference transforming our world
today having a responsible and holistic mind set.

Topics
Each group is assigned one of the below topics & sides for debate. Each participant must select one
of the perspectives to prepare the debate and present his/her views.

Topic 1: Nanotechnology Application and Implication (benefits vs risks)
Topic 2: Sustainability Driven Innovation (technology vs Individual)

Format of Debate
All participants will be divided into 4 groups and each will be assigned randomly one side of one
debate topic.

Total of 2 hours including one hour group brainstorming and 30 minutes debate on each topic

Semi-formal: a) Introduction, b) Presenting key points, c) Presenting counter arguments, d)
Summary

Tips

Those who choose 1) Nanotechnology Application (Benefit) and 2) Sustainability Driven
Innovation (Technology), could focus on how technology innovation is able to transform our way
of life and change how things are made in a more sustainable way, again "use less for more",
disrupting business, creating new opportunities for entrepreneurs, empowering individuals to take
life in their own hands in energy, water, etc.

Those who chose 1) Nanotechnology Implication (risks) and 2) Sustainability Driven Innovation
(Individual), could think holistically the technology innovation ecosystem (integrate all
stakeholders) and product manufacturing value chain, identify responsibilities of "me" in different
part of the innovation ecosystem. Also conduct preliminary research on nanosafety issues and
address the implication of nanotechnology in human/animal health and environment.

Mentors
Dr. Lerwen LIU, Founding Secretary of ANF, lerwen@nano-globe.biz

Dr. AndréGAZSO, Chairman, Austrian Nanotechnology Information Commission of the Austrian
Ministry of Health, agazso@oeaw.ac.at

14
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Names Country Topics/Sides
Mona ALIBOLANDI Iran
Nur Aimi Binti Mohd NASIR Malaysia
Fung Ling YAP Singapore
Xiuguo CHEN China N?otighqplogy
Dai Hai NGUYEN Vietnam ("I’B'Z r']g?lt':)”
Daniel GRBAC Austria
Natee Y.I\{ONGSRISU‘]AR Hong Kong
Aeyeon KANG Korea
Nicole HUBER Austria
Thi Thu VU Vietnam Nanotechnology
Xiaoliang CHEN China Implication (Risks)
Ali ZARRABI Iran
Khairul Anuar Abd WAHID Malaysia
Tsung-Ju LI Taiwan
jieun SIM Korea
Lee Kheng TAN Singapore -
Pattarapond GONIL Thailand DrSi\l/J:;allrr:ﬁg :/Iz:[t)i/on
Weiyang CHEN Hong Kong (Technology)
Gaku IMAMURA Japan
Patrick RERICHA Austria
Eun Ji YOO Korea

. KAMARUZAMA .

Nurul Asyikin N Malaysia Sustainability
Isabella WINTER Austria Driven Innovation
Takao TSUMURAYA Japan (Individual)
Shun-Min YANG Taiwan
Noppadol AROONYADET Thailand

ASIA NANO FORUM NEWSLETTER Special Edition-Coverage of Asia Nanotech Camp 2016

*Note that all teams, coordinators and topics were selected randomly.
* You are encouraged to start contacting and working together via emails on your debate from now.
The contact information of your team members will be send to you explicitly.

15
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Participants and ANC2016 Reflections

China
Xiaoliang CHENG, PhD Candidate

Institute of Microelectronics, Peking University
E-mail: xlcheng@pku.edu.cn

Keywords: Power MEMS, Energy Harvesting, Nanogenerators, Flexible Materials, Manufacturing of
Micro/ nano Structures.

Research Interests:

My research interests are micro energy harvesters based on triboelectric and
electrostatic transduction mechanisms. I’m now focusing on the study of high
performance triboelectric nanogenerator (TENG) based on a novel single-step
fluorocarbon plasma treatment-induced wrinkle structure. As a substitute for traditional power supply,
harvesting energy from the environment is an effective way to power wireless sensors, implantable
electronics and other low power consumption devices. TENG is gradually becoming a very promising
method in the field of energy harvesting. My work focused on improving the output performance of TENG
by wrinkle structure with single-step fluorocarbon plasma treatment. This method could introduce the
material modification and wrinkle structure in single step, resulted in greatly enhancement of the electric
performance of TENG. Additionally, | try to control this novel manufacturing process for wrinkle structure
at present, which may lead to further increment of TENG’s performance.
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Abstract of Presentation:

This work presents a flexible and wearable energy harvester for harvesting muscle motion energy. A novel
single-step fluorocarbon plasma induced wrinkle structure is employed as the friction layer to increase its
performance by enlarging the contact area and introducing material modification at the same time. Under
bending or pressing, this device could produce an alternating current. Additionally, by adjusting the spin-
coating speed, this wrinkle morphology and the thickness of PDMS (polydimethylsiloxane) film could be
controlled. Therefore, through the optimizing of this parameter, 225 V peak voltage and 375 A maximum
current is achieved under finger typing. Moreover, this device is successfully mounted on an adult’s arm to
scavenge the mechanical energy during his motion. Due to its well flexibility, simple manufacturing process,
and high output performance, the generator has much potential for powering up wearable electronics or e-
skin.

Reflections

As the main organizer said, it was the first time that the Asia Nanotech Camp took place outside the Asian
world. Also it was my first time to take part in this activity. The Asian Nanotech Camp 2016 lasted for about
5 days. We took part in many meaningful activities during these days which were elaborately prepared by the
organizer. In the first day, we visited the Austria Institute of Technology and listened to the research work of
this institute in the morning. They did a way impressive work that could form system by different individual
working together. And they even established a connection bridge between their sensors and smart phone. It
was really convenient and greatly helpful for the practical applications, which represented the future trend
for patient to heal themselves at home. The logo, Tomorrow Today, of this institute also impressed me a lot.
Though I don’t know the exact meaning, I think they are pushing themselves to harder work for a better life
in the future. Then we went to the Institute of Solid State Electronics of Technical University of Vienna and
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visited their clean room. It was surprised to know that they got no fund from the government, but from the
companies instead. Nearly all the machines and equipment in their clean room were donated by companies
for they could cooperate with each other to solve some real problem in the companies or in research. In this
case, the researchers could know what they should do that was needed in the industries while the industries
were able to put the newest technologies into use at the first time. Afterwards, we were transferred to the
Krems, a small but beautiful city near to Vienna.

In the second day in Krems, we began our presentations and the debate. The arrangement for this day was
really compact. Nearly 30 people need to give their presentations in about three hours. After roughly listened
to the presentations, the debate was begun and our group would talk about the risk of nanotechnology in this
debate. | put forward the reliability and cost issue that may be taken by the nanotechnology. We cooperate
very smoothly with each other and make a clear division of labor in the discussion. Then our leader Kelvin
from Taiwan made a very successful debate, and expressed our opinion extensively. We were really proud of
him.

It’s really different to take part in this camp compared with to take part in an international conference. Since
you can talk more and have longer time to get along with your partners from different counties. The talk was
not just about academic topics, we would also talk about our cultures and something interests. Therefore, we
could learn more from each other and learn how to cooperate with a foreigner. It’s also very successful that
the Asian nanotech camp took place outside Asia. Since | think there are too many commons in Asian people
no matter you are from China, Korea, Japan, Singapore, and so on. We need to learn from other continents
with distinguished characters. And Asian is still a follower in the development of many technologies; we still
need to learn something from European or US.

17



ASIA NANO FORUM NEWSLETTER Special Edition-Coverage of Asia Nanotech Camp 2016

ASIA NANO FORUM NEWSLETTER ISSUE 29 Special Edition April 2016

Xiuguo CHEN, PhD Candidate

School of Mechanical Science and Engineering, Huazhong University of Science and Technology

E-mail: xiuguochen@hust.edu.cn B
Keywords: Nanometrology, Optical Scatterometry, Ellipsometry, Computational y = 4 f
Electromagnetics, Inverse Scattering Problem. . e v

Research Interests:

My research interests focus on theory, instrumentation, and application of

ellipsometry, especially Mueller matrix ellipsometry, for nanoscale

characterization.

®  Theory: physical and mathematical interpretation of Mueller matrices, including computational electromagnetics of
nanostructures (e.g., EMA, RCWA, BEM, and FEM), Monte Carlo modeling of polarized light propagation in turbid media,
and Mueller matrix decompositions etc.

® Instrumentation: development of Mueller matrix ellipsometers, including broadband Mueller matrix ellipsometers with spectral
range extended to ultraviolet, infrared, and terahertz band, advanced Mueller matrix ellipsometers combined with imaging,
interferometry, and tomography techniques etc.

e  Application: application of the above theory and instrument to explore the physical, chemical, and biological mechanisms at the
nanometer scale, including the application to characterize nanostructures, metamaterials, metasurfaces, chiral materials, turbid
media, and biological tissues etc.

References:
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Abstract of Presentation:

In order to achieve effective process control, fast, inexpensive, nondestructive and reliable nanometer scale
feature measurements are extremely useful in large-scale nanomanufacturing. Among the possible
techniques, optical scatterometry is relatively ideal due to its high throughput, low cost, and minimal sample
damage. Compared with conventional optical scatterometry, which is usually based on reflectometry and
ellipsometry and obtains at most two ellipsometric angles, Mueller matrix ellipsometry (MME) can provide
all 16 elements of a4 4 Mueller matrix, and consequently, MME-based scatterometry (also called the
Mueller matrix scatterometry) can acquire much more useful information about the sample and thereby can
achieve better measurement sensitivity and accuracy. In the presentation, the basic principle and
instrumentation of MME as well as the data analysis in MME-based nanostructure metrology are presented.
Several case studies are finally provided to demonstrate the great potential of MME in nanostructure
metrology, which include the measurement of e-beamed patterned grating structures, the measurement of
nanoimprinted resist patterns, and the measurement of etched trench nanostructures that are typically
encountered in the manufacturing of flash memory storage cells.

Reflections

My name is Xiuguo Chen, from Huazhong University of Science and Technology, Wuhan, China. It is very
luck for me to attend the 9th Asia Nano Camp (ANC 2016) hold at Vienna and Krems, Austria. During the
camp, we first visited the Institute of Molecular Diagnostics, Austrian Institute of Technology and the
Technical University of Vienna. During the site visit, it’s a great honor for me to listen to a report presented
by Dr. Rudolf Heer at the Austrian Institute Technology, which made me learn a lot about the biomedical
diagnostics, lab-on-a-chip systems and nanobiosensors etc. We were also guided to visit and learn the
cleanroom facilities of both Austrian Institute of Technology and Technical University of Vienna. At the end
of April 4th, we had also a sightseeing tour to the Vienna Schloss Sch&ibrunn, a very famous site of Vienna.

The debate on “Nanotechnology Application and Implication; Sustainability Driven Innovation —
Technology and Me”, also the theme of this ANC 2016, began on April 5th at the IMC University of
Applied Science, Krems. | was in Group A, whose topic was on the benefits of nanotechnology application.
Our summary on this topic mainly discussed the benefits of nanotechnology application in medicine,
environment, and energy. Here, I also want to talk about another benefit of nanotechnology, that’s the
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computer in our daily life. We are now quite familiar with our personal computer, which is very portable and
has a small size but has a very strong computing power. However, we might not quite familiar with the first
electronic general-purpose computer, ENIAC (Electronic Numerical Integrator And Computer), which was
invented in 1946 and weighted more than 27 tons and was roughly 2.4m0.9m30m in size and occupied
167m2. Even it is so heavy and so large, its computing power is even inferior to our current personal
computer, which is indeed attributed to the development of nanoscience and nanotechnology and is also a
benefit of nanotechnology application in my opinion.

I think that the main inspiration for me gained from this camp is a thorough consideration about a new
technology. Before this camp, | always believe that nanotechnology will undoubtedly have many benefits for
everything, which was also the motivation when | decided to pursue my Ph.D. degree on nanotechnology.
However, from this camp, especially after listening to several lectures presented by Dr. ArdréGazsQ Prof.,
Sirirurg Songsivilai, and Prof. Marion Huber-Humer etc., | realized that even a seemingly good thing will
have its potential risks hidden in its behind, just like an old saying said “every coin has two sides”. I think I
will pay much attention on another side of nanotechnology during my future research. Finally, I also want to
say that the ANC is really a very good and interesting camp. Except learning a lot about nanotechnology, it
is a great honor for me to discuss with so many partners from different areas and countries with different
backgrounds. I sincerely hope that | can have another chance to attend the next camp.
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CHEN Weiyang, PhD Candidate
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Technology

E-mail: wchenao@ust.hk
Keywords: Graphene, metal oxide framework, aerogel, air treatment

Research Interests:

My research addresses the pollutants in indoor air including malodors and
bioaerosols. Primarily | have been working on the design and synthesis of
freestanding graphene and MOFs aerogels for air treatment. Additionally, | am interested in introduction
different kinds of nanomaterials into the network of graphene aerogels by using different kinds of cross-
linkers, like ethylenediamine, PEI and also silk protein.
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2014.
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Abstract of presentation

Bioaerosols, malodors and VOCs are important pollutants found indoor. They are known to cause discomfort and irritations, and are
linked to many illnesses, both chronic and acute. Current air purification technologies based on air filtration and adsorption are far
from satisfactory due to poor system integration, high energy consumption and secondary pollution.

This work attempts a new approach in the design of air purification system by direct integration

of the particulate filtration, bioaerosol disinfection, malodor adsorption and catalytic conversion at the material level. Graphene-
MOFs aerogels were prepared by crosslinking graphene and metal oxide frameworks, and create a new composite porous network of
enormous surface area for efficient particulate and gaseous pollutant captures. Graphene aerogel can act as a matrix for
immobilization and assembly of MOFs, which could efficiently minimize the potential release of MOFs into the environment. The
freestanding aerogels are formable and possess good mechanical strength. Active catalysts for oxidative treatment of VOCs, NH3
and H2S can be dispersed on the new aerogel materials. The graphene-MOFs aerogels are intrinsic bactericides and capable for
reducing viability of airborne bacteria.

Reflections

First of all, I would like to express my grateful thanks to all the organizers, especially Dr. Lerwen and Dr.
Andre, and it is a great honor for me to join such a fantastic event, Asia nanotech camp 2016. It gave me a
chance to go to the Austria and experienced the different culture and lifestyle there. Vienna is a gorgeous,
vibrant, historic city with many beautiful churches and museums, which impressed me a lot, especially when
we are visiting the Palace and gardens of Schonbrunn. In addition, we also visited some universities in
Vienna, and they introduced some technologies and equipment which inspired me a lot. And the workshop
also made me think about the nanosafety and sustainability issues of my own research which | never thought
of before. It is essential for me to think about the potential risk part in my research at an early stage.

Also, | joined the debate activity, which | never tried before and talked about the sustainability issues,
whether is driven by technological innovation or individual innovation. From the debate point of view, firstly,
I believe all the problems we meet today concerned with the sustainability issue should be and only be solve
be technological innovation. Secondly, in the past, we didn’t use internet and even smart phone, however,

the technological innovations happened and changed our daily life, which enable us to live a better life, and
living a better life is a significant part of sustainability. However, as a researcher, | think we should be aware
of the potential risk part of the technology and implications of nanotechnology, and I really impressed by
someone said in the debate section that the best way to fight against the risk is stop fighting with each other.

During the camp, | made a lot of friends, and we really enjoyed a wonderful time during the six days in

Krems, a really beautiful old town near Vienna. And all of us learned a lot from the workshop and
conference held there. ANC 2016 gives us an opportunity to think about our research project from a totally
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different and interesting angle, and inspire us to look at the other side of the coin. Maybe at the beginning we
only care about the benefits and applications of our research. And actually, when we start to look back and
think of the potential risks, which will, in turn, to help us to make our projects much more meaningful and
sustainable.
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Keywords: Artificial Photosynthesis, Photocatalysis, CO2 reduction, Titanium Oxide, Electrophotochemical
cell

Research Interests

My research area focuses on the development of photocatalyst for applications in CO2
reduction to produce hydrocarbon fuels. This CO2 reduction process by photocatalyst is
also known as artificial photosynthesis. Currently, I am working on the synthesis and
modification of titanium oxide based photocatalyst in order to increase the light capturing efficiency. By
doping the titanium oxide photocatalyst with other elements, the light capturing efficiency was shown to be
enhanced.

In addition, I am also interested in the design of a electrophotochemical devices for efficicient production of
energy from the sunlight.

Abstract of Presentation:

As a consequence of rapid growing world population, the global energy demand was increasing drastically,
and is forecasted to be doubled by 2050. Currently, more than 70% of global energy relies on the use of
fossil fuels, while the remaining are on the use of nuclear and other renewable energy resources. The use of
fossil fuels, however, release large amount of CO2, which is a geenhouse gas that causes global warming.
The use of fossil fuel will certainly deteriorate the environment. Therefore, the searching for more
sustainable and environmental friendly energy sources in crucial.

Acrtificial photosynthesis is the process of capturing energy from sunlight to convert CO2 into energy stored
compounds that can be used as fuels. The process requires a photocatalyst that can efficiently capture energy
from sunlight and drive the CO2 reduction reaction with water. Titanium oxide is one of the photocatalysts
that receives great attention due to its high stability, high oxidation power, low material cost, and non-toxic
nature. However, titania catalyst require high excitation energy from UV light, which make it inefficient for
operation under sunlight. The objective of my research is to develop the titania based catalyst to improve
light capturing efficiency.

Reflections

It is really a good experience for me to visit Austria. Actually this is my first time visiting other country
outside Asia. Thank you so much to the ANC organizing team for providing me a very good opportunity. |
also really appreciate Prof. Andre Gazso and his team for his great accommaodation of our trip. On the first
day, we have a chance to visit the Austrian Institute of Technology and the Vienna Technical University.
The research institutes have very good facilities and equipment for doing researches. They have a big clean
room with good conditions for working with delicate fabrication of nanomaterials. It is a good opportunity
for me to observe closely the researchers who are working in their labs. | also learned about their research
through their presentations. The overall idea | perceived about their researches is that the researches are
working intensively on the fabrication on nanomaterials for applications in environment, biology and
medicine, and it is interesting to me. After that we went to the IMC University of Applied Sciences Krems to
visit their labs and conduct our activities. The University is situated in a very good environment and I really
love it-Krems is a very peaceful and quiet town, and the environmental condition is quite good as can be
seen from the clean Danube river and many trees around the area and on the mountain. At IMC University of
Applied Sciences Krems, | know many new friends from different countries through various activities and by
going out together for visiting sight-seeing places.

For our activities, we first introduced ourselves through presentations and then had a debate on
nanotechnology. | feel interested and fun during our debate activity, in which we can share our ideas with
our friends and make a discussion. On my side, | am working on the advantages of nanotechnology. In my
opinion, | believe that everyone has a very good ideas on how can nanotechnologies bring so many
advantages to our lives. However, on the other hand, if we ignore about the safety and their side effects, it
can be dangerous to our lives and to the environment we are living in. Sometimes when we have new
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technology, we will not be able to know its bad effect in the real situation (we need an experience so that we
can learn). Nanomaterials are different from bulk materials that we can find easily in environment. What we
can do at our best is just predicting the risk of the technology based on the known toxicity of our starting
material for example. During the lecture, | am interested in the lecture on how we can trace the pollutants in
our environment. The researchers studied about the background concentration and the present concentration
of pollutants to obsrerve their spreading. | think this is important because it will give us a good overall idea
about how much we pollute the environment, and this will serve as a driving force for us to think about how
will we manage the pollutant (setup policy, waste management) and adopt it to our researches.

Apart from the researches, site visits, and activities, | also learned about the Austrian history during our visit
to the Schloss Schénbrunn Palace. The buildings in Vienna and Krems are so classic. They have a good town
preservation strategy that can harmonize with the developing world. | went to the church in Krems that was
older than thousand years ago. It is still in a good condition and maintains its beautiful decoration inside. In
addition, I am also impressed with the local and other European people. They are very kind and friendly.
When | faced with some difficulties or getting lost they are always willing to help me. To conclude, I have a
very good impression during my visit to Austria.
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Keywords: Nanobiotechnology, Nanomedicine, Nanotheranostics, Drug Delivery System,
Nanofood

Research Interests:
Ali Zarrabi is Assistant Professor of Nanobiotechnology at Faculty of Advanced

Sciences and Technologies, University of Isfahan.

Ali Zarrabi received his BSc in Chemical Engineering from Isfahan University of Technology on 2004 and
his MSc in Chemical Engineering, Biotechnology from Sharif University of Technology on 2007. Then he
obtained his PhD of Nanobiotechnology from Sharif University of Technology on 2011. From then, he has
served as Assistant Professor in the Department of Biotechnology of University of Isfahan.

His main research interests are Nanobiotechnology, Nanomedicine, Nanofood, Simultaneous Drug Delivery
and Diagnosis (Theranostics), Nanotheranostics, Targeted Drug Delivery, Cancer Therapy, Dendritic &
Hyperbranched Polymers. Since 2014, he has published more than 15 research articles in international peer-
reviewed journals, including Food Hydrocolloids, RSC Advances, Food Chemistry and Journal of Materials
Science: Materials in Medicine.

References:

(1]
(2]
(3]
(4]
[5]

H. Mousavi, B. Movahedi, A. Zarrabi, M. Jahandar, “A multifunctional hierarchically assembled magnetic nanostructure
towards cancer nanotheranostics”, RSC Advances, 5, 2015, 77255-77263.

A. M. Afshari, A. Zarrabi, A. K. Bordbar, “Exploring the interaction of naringenin with bovine beta-casein nanoparticles using
spectroscopy”’, Food Hydrocolloids, 51, 2015, 1-6.

A. E. Fard, A. Zarepour, A. Zarrabi, A. Shanei, H. Salehi, “Synergistic effect of the combination of triethylene-glycol modified
Fe304 nanoparticles and ultrasound wave on MCF-7 cells”, Journal of Magnetism and Magnetic Materials, 394, 2015, 44-49.
A. Zarrabi, M. Vossoughi, “Paclitaxel/3-CD-g-PG inclusion complex: An insight into complexation thermodynamics and guest
solubility”, Journal of Molecular Liquids, 28, 2015, 145-150.

V. Jahed, A. Zarrabi, A.K. Bordbar, M.S. Hafezi, “NMR (1H, ROESY) spectroscopic and molecular modelling investigations
of supramolecular complex of B-cyclodextrin and curcumin”, Food Chemistry, 165(15), 2014, 241-246.

Abstract of Presentation:

My research is in the field of Nanobiotechnology. I have been working on Nanomedicine and Drug Delivery
Systems specifically to defeat cancer cells. Our main strategy is to design and fabricate a delivery system
based on Metal Oxide or Carbon materials as the core structure shielded with a biocompatible polymer. The
core structure acts as an imaging agent or drug loading enhancer, while the polymeric shell could improve
the biocompatibility of the system as well as drug loading. The target cells are mainly breast cancer cells and
prostate cancer cells. We have mainly focused on herbal drugs as active agents instead of chemical toxins,
since natural molecules have proven to be less harmful to the healthy tissues and cells.

Besides drug delivery systems, we have done several researches on nano-diagnostics systems specifically
imaging systems. Our research includes simultaneous drug delivery and imaging, which is summarized by
“Nano-theranostics”. Using a metal oxide nanoparticle as the core and a biocompatible polymer as the shell
enables to load drug inside polymeric shell while registering images from the target tissue.
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School of Pharmacy, Mashhad University of Medical Sciences
E-mail: alibolandim@nums.ac.ir
Keywords: Self-assembly, Polymeric nanoparticles, Polymersome, Aptamers, In vivo tumor model

Research Interests:

I have MSc degree in Microbial Biotechnology and PhD degree in Medical
biotechnology from Mashhad University of Medical Sciences. For the last four
years | have been working in Pharmaceutical Research Center and made
significant contributions in the field of targeted drug delivery to cancer stem cell, tumour imaging for
diagnostics and in vivo tumour models. My research at Mashhad University focuses on targeted cancer
chemotherapy; reduce toxicity of routine cancer therapeutics through encapsulation in nanoparticulate
systems and in vivo tumour imaging. Studies on cancer stem cells and effectively targeted cancer therapy
plays prominent role in my career goals.

Now a day, chemotherapy in cancer treatment is not only about killing of cancerous cells, but rather the main
goal is; targeting tumours’ initiators which induce metastases and tumour relapses. Cancer stem cells are
usually resistant to chemotherapy. Due to this reason, application of novel drug delivery systems which can
target these cells has been an attractive route in cancer chemotherapy. In my PhD thesis, biodegradable PEG-
PLGA nano-carrier was synthesized and implemented for anti-cancer drug delivery. This system was
conjugated to EpCAM aptamer (EpCAM is a specific marker on the surface of cancer stem cells). The
characteristics and efficacy of this novel targeted drug delivery system was evaluated in vitro and in vivo in
non-small cell lung cancer nude mice model.
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Abstract of Presentation:

Theranostic systems have drawn great attention for the past few years due to their wide applications in
biomedical research. In this contribution, we demonstrated the design and delivery of tumor-targeted,
guantum dot (QD) and doxorubicin (DOX)-encapsulated PEG-PLGA nanopolymersomes (NPs) for the
imaging and chemotherapy of breast cancer. To achieve active cancer targeting, QD and DOX-encapsulated
NPs were conjugated with folate for folate—binding protein receptor—guided delivery, which overexpressed
in many cancer cells. Hydrophobic DOX and hydrophilic MSA-capped QD were encapsulated in the bilayer
and core of the PEG-PLGA nanopolymersomes, respectively. Our data show that the formulated NPs
sustained DOX release for a period of 12 days. Fluorescence microscopy and MTT assay demonstrated that
the developed folate-targeted DOX-QD NPs had higher cytotoxicity than non-targeted NPs and the free form
of the drug; moreover, they preferentially accumulated in 4T1 and MCF-7 cells in vitro. In vivo experiments
including whole organ tissue—homogenate analysis and organ fluorescence microscopy imaging of BALB/c
mice bearing 4T1 breast adenocarcinoma showed that the folate receptor—targeted QD encapsulated NPs
accumulate at tumor sites 6 h following intravenous injection. Acute toxicity studies of the prepared targeted
QD-loaded NPs showed no evidence of long-term harmful histopathological and physiological effects on the
treated animals. The in vivo tumor inhibitory effect of folic acid (FA)-QD-DOX NPs demonstrated an
augmented therapeutic efficacy of targeted formulation over the non-targeted and free drug. The data
obtained illustrate a high potential of the prepared targeted theranostic nanoplatform in the treatment and
imaging of breast cancer. This study may open new directions for preparation of QD-based theranostic
polymersomes for clinical application.

Reflections

ANC2016 which was held in Austria is the most important experience in my professional life as | gained the
opportunity to meet clever, young and active researcher in the field of nanotechnology from other countries,
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talk to them, and listen about their research. In this regard, we made a scientific and friendship network to be
connected in the future and maybe we can have the opportunity to work on a joint project.

It was very nice trip since site visits of Wien University, their facilities and also visits of historical places
such as schonbrun castle were so enjoyable. On the other hand, the great hospitality of Dr. Andre Gaszo and
also talking to Dr. Lewren was so pleasant and memorable for me then many thanks to them. The technical
lectures in various area of nanotechnology by participants and experts were very crucial for my future nano-
projects.

ANC provided the very useful information in the field of risk assessments of new technologies and
sustainability. These are the subjects that | never think about them before. This event made me rethink about
the outcome of my research positively and also negatively. Now I’'m rethinking about the byproducts,
environmental toxicities and benefits and/or drawbacks of my research in the human’s lives and also in the
community and public health. At the end, while nanotechnology provides us with great benefits,
development of sustainable nanotechnology is essential to ensure that the developments of today do not
adversely affect our future.
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Japan
Gaku IMAMURA, PhD

International Center for Materials 2 Nanoarchitectonics (MANA), !
National Institute for Materials Science (NIMS) j
E-mail: IMAMURA.Gaku@nims.go.jp ;

Keywords: Nanomechanical sensors, artificial olfactory system, signal processing, finite element analysis
(FEA), graphene '\

Research Interests:

I received my PhD in 2013 from the University of Tokyo, where | was working on graphene, particularly on
the synthesis of nitrogen doped graphene. From 2013 to 2014, | worked as a post-doctoral researcher at the
University of Tokyo. | focused on the transport properties of nitrogen doped graphene. In 2015, | moved to
the National Institute for Materials Science (NIMS) as a post-doctoral researcher to work on nanomechanical
Sensors.

My research interests lie in the field of chemical sensors, particularly in nanomechanical sensors. | have
developed receptor materials which yield high sensitivity and high specificity. | am also interested in
developing an analysis method for sensor signals. By utilizing a membrane type surface stress sensor (MSS),
a newly developed nanomechanical sensor in 2011, | aim to develop an artificial olfactory system.
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Abstract of Presentation:

Acrtificial olfactory systems are attracting much attention because they can be applied to various fields such
as environments, foods, safety, healthcare, and so on. Due to its high sensitivity and versatility, a
nanomechanical sensor is expected to be an optimal candidate for the artificial olfaction. However, not only
sensors with high sensitivity but also analytical methods for sensor signals are required to recognize odors.
In this study | propose a signal analysis method which enables one to distinguish odors (gas molecules). |
have successfully developed an analytical model which agrees with experimentally obtained sensor signals,
and from this one can extract parameters which can be used to distinguish between gas molecules. By using
a multichannel membrane type surface stress sensor (MSS), a newly developed nanomechanical sensor,
more accurate recognition of odors can be achieved.

Reflections

I joined the ANC2016, which was held in Austria from 3 to 7 April. On the second day in Vienna, we visited
Austrian Institute of Technology (AIT) and met Dr. Heer, who studies nano-biosensors. His talk and the site
visit were very interesting for me because | also study on sensors and attempt to apply the sensors to medical
use. Their studies mainly focused on saliva analysis while my research focuses on exhaled breath analysis,
both of which are great candidates for non-invasive diagnostics. After visiting the AIT, we visited the Vienna
University of Technology, in which we made a lab-tour. On the third day, we visited IMC Krems and joined
the workshop “Safe and sustainable development of nanotechnology”, in which we gave presentations and
had debates. On the fourth day, we attended lectures focusing on safety & risks and sustainability issues in
nanotechnology. Among the lectures, I was impressed by Prof. Songsivilai’s talk. He showed us what the
sustainable development is and what actions should be taken for that. He also showed us the framework for
the sustainable development of nanotechnology in Thailand and national strategic plan for the
nanotechnology. Ms. Kuhn’s talk on the Austrian national actions on nanotechnology was also interesting
because | could overview the difference in the framework between Thailand (Asia) and Austria (Europe). On
the last two days we attended BioNanoMed2016. As | work on sensors (especially on nanomechanical
sensors), presentations on sensing and imaging techniques were very interesting.
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I debated ““Sustainability Driven Innovation (Technology vs Individual)” as a member of group C.
Innovation solves an existing problem but a new problem appears associated with the innovation. Thus we as
scientists need to continuously make innovations for the sustainable development. Not only solving existing
problems but also creating new values and new life-styles is an important aspect of innovations. Continuous
innovations and creation of new values are our conclusion for the role of innovation from the view point of
technology. After the debate, we recognized that both technology and individual should think about and
contribute to the innovation. Technology always makes human’s life convenient and efficient, but sometimes
people lose skills and instincts. For the sustainable development, innovations shall be conducted considering
both technology and humanity.

I have to think about this when | conduct my research: development of a sensor system toward artificial
olfaction. If an artificial olfactory system is achieved, it will create new values and change our lives.
However, it also has risks on disrupting traditional industries and degradation of human’s ability.

It was a great opportunity for me to discuss “safe and sustainable development of nanotechnology”, which I
had never carefully thought about. As Dr. Liu told us, we have to have a broad picture of research. We have
to think about our research from many different angles; consider effects and consequences of our research,
position ourselves in the community, society, and world. Not only the site visits and lectures but also talking
with the participants and students in Krems was inspiring. | would like to acknowledge the organizers for
providing me with such wonderful days in Austria.
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Takao TSUMURAYA PhD

International Center for Youug Scuentists, National Institute for Materials Science
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Keywords: Condensed matter physics, electronic structure theory, first-principles methods based on the
density functional theory (DFT), molecular solids, ferroelectrics, organic photovoltaics.

Research Interests:

My research mission is the understanding exiting physical phenomena in various
molecular solids by first-principles electronic structure calculation methods based on
the density functional theory (DFT). By applying physical or chemical pressure (chemical adjustments) for
molecular crystals, amazingly, a wide variety of phase transitions appears. The observed phase phenomena
include superconductors, frustrated magnets, charge ordering, ferroelectricity, and so on. These phenomena
are originated from their strong electron-electron interactions and soft-lattice. In my research, we will clarify
the microscopic mechanisms of such emergent properties and design new functional materials in
collaboration with experimentalists.
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Abstract of Presentation:

Dirac cone is an unusual electronic state showing linear dispersion relations when the top of the occupied
bands contacts with the bottom of the unoccupied bands in a point at the Fermi level. The existence of Dirac
points at the Fermi level is responsible for many important properties of the materials such as high electron
mobility that originates from the fact that effective electron mass is zero. Most molecular crystals composed
of a single-component molecule show usually insulating property at ambient pressure. By applying pressure,
some of them turn to be a conducting (or superconducting) state. By performing structural optimization on
the basis of the first-principles calculations, we found Dirac cones in a single-component molecular crystal,
Pd(dddt)2, under the pressure of 8 GPa. Our analysis of the electronic structure shows that the intermolecular
hybridization between the HOMO and the LUMO of neighbouring molecules increases by the pressure. We
found that such multi-orbital nature is closely related to the mechanism of the Dirac corn formation. Simple
explanation on the Dirac corn formation will be presented.

Reflections

Though the ANC and Bionanomed conference, | learned that nanoparticles of transition metal oxides are
very useful for biomedical applications. Their solid-state properties are well studied in condensed matter
physics (such as ferrite/magnetite). Therefore, we could find something new properties by realizing
“nano”particles in the collaboration with the structural and magnetic characterization studies of the particles.

In our pre-meeting of the debate, we discussed what could we do as a consumer? Even though there are
international rules, we need to consider before we buy something in store ~ each person has policy for
consuming.Responsibility for consumption is following issues.

1) Pay attention what we you buy: wrapping, way of growing of fish/animals, quality of products...

2) Should have responsibility for the wrapping and plastic bags from stores. It is better to bring own
bag. Education: We should know how the recycling works? If parents do not know that, we could not
educate kids. I thought if the technologies are very developed, we should not forget what we can do as a
human, and what I lost by the new technologies.

Nowadays, when we know something we can ask to google, but though the discussion and debates of the
workshop, | realized that we can made new statements or ideas by the discussions for technological safety
issues These are not seen in the any website. | also note that | learned different way of discussion by
Austrian students and researchers from other Asian countries. | inspired by the discussions with them.
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Korea
Aeyeon KANG (PhD Candidate)

Department of Chemistry, Sungkyunkwan University
E-mail: aeyeon@skku.edu

Keywords: Nanobio sensor, Electrochemical analysis, Botulinum neurotoxin, Chemical lithography,
Nanoparticle synthesis

Research Interests:

Our group is interested in the development of the sensor for the detection of bio

materials such as bacterial, virus, and protein. | have been working on the label- free
electrochemical detection of Botulinum neurotoxin (BoNT) by using the micro/nano-gap device. We detect
BoNT through the redox signal change of ferri-ferrocyanide caused by the activity of BONT. It was able to
detect the BoNT type E light chain whose concentration was as low as the lethal dose. | am supposed to
observe the kinetic mechanism of BoNT via this method.
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Abstract of presentation

We developed a simple label-free electrochemical sensor for the detection of Botulinum neurotoxin type E
light chain (BoNT/E LC). BoNT is one of the most poisonous toxins and trace amounts of BoNT can cause
the botulism with the high fatality. In this study, the dual mode cyclic voltammetry was used to observe the
cycling redox signal of ferri-ferrocyanide, which was interrupted by peptides immobilized on interdigitated
micro-gap electrodes and increased after the introduction of BoNT/E LC due to the enzymatical cleavage
reaction. The peptides were designed from synaptosomal-associated protein 25 to be cleaved by BoNT/E LC.
BoNT/E LC of as low as 5 pg/ml was readily detectable with this method and the detection limit is expected
to be improved upon reduction of the gap distance to the nanometer regime.

Reflections

(1)Austrian Institute of Technology, Institute of Molecular Diagnositics

SALIVA diagnositics, biomarker discovery & validation, bioinformatics, assay development & validation,
diagnostic biosensors, systems integration & point of care devices, micro & nano technology

We were introduced about the molecular diagnostics research what is going on in AIT and their facility. It is
similar with researches of our group such as the bio-molecule detection using the device and using the
magnetic particles. | surprised by their ideas and result and it is an inspiration to me.

(2) Technical University of Vienna

Computational Science and Engineering, Quantum Physics and Quantum Technologies, Materials and
Matter, Information and Communication, Technology and Energy + Environment

I entered the clean room in other country for the first time and | was impressed with complex and
sophisticated facility. In case of the photolithography equipment, it is familiar for me.

(3)Danube University Krems and IMC Krems

We visited to the laboratory of IMC Krems and it was similar to my laboratory. Good facilities were
impressive.

(4) European perspectives and Asian approaches to nanosafety- OEAW/NIK Workshop within ANC 2016
Krems

I was informed about the Austria’s management for the safety and I knew the effort of EU and Asia for
Nanosafety.

(5)BioNanoMed 2016, Nanotechnology for Detection, Diagnosis, Imaging & Sensing |

Talks in this session were very interesting. I’'m working on the nanobiosensor, so these talks very helped to
me. It was a good chance to know about the trend of this field and I got a hint to overcome the problems in
my research.
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I investigated the nanotechnology implication; risk. Among the various risk of nanotechnology, | searched
for the nanotech weapons. Nowadays, I’m developing the nanobio sensors for the detection of Botulinum
neurotoxin. | already heard it is possible Botulinum neurotoxin is used as weapons for the bioterrorism. So, |
prepared that the potential risk of nanotech weapon and I learned a lot about it. Actually, this risk have
brought me a fear.

It was a really great experience for me. I’'m very glad to know good people. Actually, I didn’t have a chance
to talk with people of other countries about the research in nanotechnology. | had a conversation with people
from other countries through this time. ANC 2016 served as a momentum to awaken importance of
nanosafety to me. I always think how | improve the performance of sensor. | have never considered about the
risk of nanotechnology. | realized that the thinking about the risk and safety must be put first.
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Eun ji YOO, PhD -

Department of nanotechnology & advanced materials engineering, The Sejong University.
E-mail: yejo831@sejong.ac.kr

Keywords: Organic-inorganic hybrid perovskite, resistive switching, nonvolatile memory,
RRAM(Resistive random access memory)

Research Interests:

My research is focused on the resistive switching behaviour in ZnO and organic- | &= 14
inorganic hybrid perovskite. Primarily | have been studying not only the resistive !
switching behaviour in ZnO with thin film, nanowire, and compact nanorod structure but also the
improvement method for RRAM device performance.

Especially, the organic-inorganic hybrid perovskite material is one of the attractive materials in the memory
device applications due to its various functionalities and simple fabrication process. Nevertheless, most of
the former studies have been focused on the ABO; ternary type inorganic oxide perovskite materials. | began
to study the possibility of application to RRAM device, furthermore, we reported the first demonstration of
the resistive switching behavior in organic-inorganic hybrid perovskite.
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Abstract of presentation

The organic-inorganic hybrid perovskite materials open a new era for developing low-cost and high
performance solar cells due to its simple and inexpensive fabrication process, superior optical and electronic
properties, and excellent flexibility in material design. The application fields have been expanded to
electronic devices as well as other optical devices. One of the potential applications is a resistive switching
memory device where the organic-inorganic hybrid perovskite material is used as a switching layer. Herein,
we demonstrate the remarkable resistive switching behaviour of organic-inorganic hybrid perovskite
materials (CH3NH3PbI3-xClIx), which can be applicable to the memory devices. The organic-inorganic
hybrid perovskite material can be readily fabricated by a low-temperature solution-processable method with
high crystallinity. The designed Au/CH3NH3PbI3-xClx /FTO structure shows impressive resistive switching
behaviour with stable endurance over 100 times and long retention of 104swith low on-off voltage of <1 V.
These results signify that the CH3NH3PbI3-xClIx perovskite material meets successfully the criteria of a
switching layer for non-volatile memory devices with competent RS behaviour accompanying low operating
voltage and high stability.

Reflections
First of all, I would like to thank ANC 2016 organizers for a great and instructive times in Austria.

The presentation and site visits under the workshop topic, “Safe and Sustainable Development of
Nanotechnologies & Responsible Innovation towards Sustainability”, was very interesting. Actually, I have
never thought about these issues very carefully, although the safe and sustainable development of
nanotechnologies is extremely important. The presentation and debate program of ANC 2016 gave me an
opportunity to think not only about my responsibility but also the pointing spot of my future research that
contains these issues. First, from site visits, | felt that Austria has an excellent infrastructure to develop
nanotechnology and many researchers are passionate about their research. Furthermore, | spent a lot of
interesting time with ANC 2016 participants discussing the various research field based on the
nanotechnology by which | was extremely impressed. All of them, they were very serious but humorous at
sometimes. Particularly, in this camp, | will not be able to forget the debate session.

I have been a member of the “Me” team of Sustainability driven innovation topic in debate. Because it was
so hard to find the appropriate answer, this topic got me thinking in many ways and | am still considering
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that How | can contribute to the sustainability driven innovation. | strongly agree that the technology can
make a better future as well. However, we first should consider the definition of “sustainability”. The
important thing is that the sustainability science is the study of sustainable development and environmental
science. It is clearly obvious that the development of technology is for human. However, | cannot answer
well that “What is the development of technology for?”. It can be one of examples that many people suffer
due to the environmental destruction like global warming and we have spent a lot of time to solve this
problem where its vicious circle doesn’t really mean anything literally. I believe that it can be just controlled
or stopped by human like myself. As a result, we can play a more important role for “sustainability driven
innovation” than that of technology. We know about that already. With this camp as a momentum, I hope not
just to talk the talk, but to walk the walk for the sustainable development of Nanotechnology. In conclusion,
it was very significant time at ANC 2016. | would like to thank all participants for your kindness and wish
you all the best.
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Jieun SIM, PhD Candidate
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Keywords: Magnetic nanoparticle, Surface Plasmon Resonance (SPR), Bionano Sensor,
Photocatalyst, Nanomaterial

Research Interests:

Super bacteria or viruses are threatening our society. Outbreaks of infectious
disease result in economic losses totalling several billions of dollars annually

Therefore, early detection of these harmful pathogens is very important. I'm interested in nano plasmonic
sensor for detection tool such as SPR (Surface Plasmon Resonance) using magnetic nano particle or
photocatalyst.

Surface Plasmon Resonance (SPR) is an optical detection process that occurs when a polarized light hits a
prism covered by a thin (gold) metal layer. Under certain conditions (wavelength, polarization and incidence
angle) free electrons at the surface of the biochip absorb incident light photons and convert them into surface
plasmon waves. A dip in reflectivity of the light is seen under these SPR conditions.

For detection some molecules, certain linker like antibody is required. | focus on linker and report a novel
phage endolysin cell wall-binding domain (CBD) for B. cereus and the development of a highly specific and
sensitive surface plasmon resonance (SPR)-based B. cereus detection method using the CBD. The newly
discovered CBD from endolysin of PBC1, a B. cereus-specific bacteriophage, provides high specificity and
binding capacity to B. cereus. By using the CBD-modified SPR chips, B. cereus can be detected at low
concentration.
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Abstract of Presentation:

Rapid, specific and sensitive detection of pathogenic bacteria is crucial for public health and safety. Bacillus
cereus is harmful as it causes foodborne illness and a number of systemic and local infections. We report a
novel phage endolysin cell wall-binding domain (CBD) for B. cereus and the development of a highly
specific and sensitive surface plasmon resonance (SPR)-based B. cereus detection method using the CBD.
The newly discovered CBD from endolysin of PBC1, a B. cereus-specific bacteriophage, provides high
specificity and binding capacity to B. cereus. By using the CBD-modified SPR chips, B. cereus can be
detected at the range of 105-108 CFU/mI. More importantly, the detection limit can be improved to 102
CFU/ml by using a subtractive inhibition assay based on the pre-incubation of B. cereus and CBDs, removal
of CBD-bound B. cereus, and SPR detection of the unbound CBDs. The present study suggests that the small
and genetically engineered CBDs can be promising biological probes for B. cereus. We anticipate that the
CBD based SPR-sensing methods will be useful for the sensitive, selective, and rapid detection of B. cereus

Reflections.

In Austria, we visited department of molecular diagnostics, AIT (Austrian Institute of Technology), in
Vienna. The institute is focused on developing diagnostic biosensor system concepts for POC(Poin-Of-Care),
delivering solutions that perfectly meet customers’ application needs. In Technical University of Vienna, I
also had a lecture and had a laboratory tour. IMC (university) which is located in the city, Krems Krems on
the Danube is famous for its architecture, culture and art. Historic buildings in the town, which were
indicated in the year 2000 as an UNESCO World heritage. | can enjoy the different faces of the city, if I go
through the old city, surrounded by shops, restaurants and coffee houses. In IMC Krems, many young
students are interested in nanotechnology and | can feel the enthusiasm in learning. Furthermore | can have
an experience about the university in another country and have a laboratory tour. But the true thing is that
learning is same all over the world.
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As a Ph.D candidate in nanotechnology, | have thought about the phenomenon or just technology itself. For
example, when | studied in my research field, I just thought about the experiment and the results. | had little
chances to consider the residual products from the experiment such as nanoparticles which will maybe
influence the planet. Where do the wastes of research go? I haven’t thought about it ever however | had a
great opportunity to think about it and the future of nanotechnology in addition to sustainability which I used
to overlook.Technologies have been developing remarkably from day to day and we human beings are
reaping benefits at the same time. However, is this all? We win some, we lose some. If we run straight just
looking ahead, we will be confronted with unavoidable problems soon. There is a circulation between
technology and our life. If human beings need innovation, the technology makes innovation. If the
innovation made, another needs are occurred. Let’s have an example.There are so many cars in the world, at
the same time the trash is made enormously. Technology can use the trash for making another useful product
and develop some novel eco-friendly materials which are degraded. In terms of nanotechnology, making
novel material which can be recycled and reused is possible. But....sustainability is more than recycling or
reusing it is a whole system view of life on our planet and how people and companies participate in that life.
Sustainability ensures a better quality of life, now and for generation to come.Technologies make the quality
of human being more convenient so technology can remain our society. However if we pursue just these
benefits, we might lose bigger things someday. So, the most important thing is nanotechnology
more. “HUMANITY” is something we must keep in mind. There are many benefits and losses by
nanotechnology, so if we would like to maintain our world we must think both aspects, Technology and
Individual at once. We must not forget the “HUMANITY”.

From ANC2016, | met many people, scientists all over the Asia and Austria and had a good relationship with
them. | can feel the heart of HUMANITY which is the best important in technology. It was a wonderful
opportunity to expand my idea about Nanotechnology and the society. | would like to thank the organizers
and the party concerned.
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Malaysia

Khairul Anuar Bin Abd WAHID, PhD of Mechanical Engineering

Nano, MEMS and IC Design R&D , MIMOS BHD.
E-mail: khairul.wahid@mimos.my
Keywords: nanomaterial, metal oxide, sensor, graphene, environmental

Research Interests:

I have been awarded Msc and PhD degree in mechanical system from University
Science of Malaysia. My research interests include modelling and simulation of
MEMS/NEMS devices, nanomaterials characterisations and nanosensors
development. At present, my focusing is on graphene-based research activities.
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Abstract of Presentation:

A high sensitivity and accurate gas sensor with operating temperature at room temperature has been
successfully developed by using ZnO nanorods. The ZnO nanorods were grown on interdigitated electrodes
(IDEs) at different growth time lengths at 3, 6 and 9 hours. It has been ascertained that the length and
diameter of ZnO nanorods increased with increasing growth time with aspect ratio of 11, 16 and 15 for
growth time of 3, 6 and 9 hours respectively. It has been observed that the electrical characteristics of the
Zn0 nanorods are also affected in which the electrical resistivity and sheet resistance increases
proportionally with the growth duration. The sensitivity of grown ZnO nanorods with oxygen gas from 20%
to 24% shown that ZnO nanorods grown at 3 hours give highest sensitivities with ARgas is 58% followed
with 6 and 9 hours growth duration. It was also found that electrical resistivity also play an important role
where the low electrical resistivity is preferred for high sensitivity oxygen gas sensor. The sensor shows a
good response and recovery time as the oxygen is varied from 20% to 25%. The grown ZnO nanorods also
has better selectivity with oxygen up to 5 times higher compared to other indoor ambience parameters
indicated that the sensor has a potential to be applied as indoor oxygen gas sensor at room temperature
operation. The sensor drift due to fluctuation of temperature, humidity and ageing time in real environment
has successfully been compensated via baseline manipulation method and the results show the 99.5%
accuracy compared to commercial sensor.

Reflections

Technical site visits at Vienna Technical Institutes and lectures at Krems University was exposed me to the
most advance current research works related to Biomedical application. Most of the currents research works
move to applied research which means used the nanomaterials as a basis for development of biosensors for
diagnostics point of care testing. Among the details of presented projects, research works on development of
printable biosensors catch my attention as we in MIMOS currently also working on printable electrode
technologies. Printable sensors becoming a research trend in recent study as it more compatible to human
body rather than a rigid semiconductor based devices. As in Vienna Technical Institutes focus on
functionalization of sensor devices by using commercial conductive inks, we’re in MIMOS has a bigger plan
in this technology in which we’re tend to setup our own printable electrodes technology for mass
manufacturing level. At the moment, we successfully synthesized conductive inks by using silver-graphene
based. The electrical properties have been analyzed and the conductivity is comparable with commercial
silver inks. Few types of electrodes have been successfully printed on PET films such as interdigitated
electrodes, 3-electrodes system for electrochemical application and micro-heater. However, our printable
electrodes technology currently is limited by 300ptsize. More research works need to be done to improvise
the outcome. It’s really good to knows that we’re not alone in this research technology as printable
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electrodes on flexible substrates forecasted will be highly demand in the near future for flexible electronics
devices. We’re really hopes to collaborate with the right team in order to expedite the maturity of this
technology.

Risks and safety issues are the most important theme regularly emphasized in our works cultures (MIMOS
BHD). However, ANC 2016 successfully brings this theme at another higher level where it triggered me in
self-awareness for future global concern in view of humanity perspective rather than just obey the risks and
safety guide just because its company rules. Beyond that, it also triggers the self-responsibility in me to
create a truly near green technology including synthesis process, waste management as well as product
applications. My contribution for next research in nanotechnology will mainly focused on green synthesis
technology for nanomaterials and to highlights the risks, safety and sustainability issues of nanotechnology
in every weekly meeting as well as during project updates. I’ll try my best to create this issue to become
typical topic discussion among group members so that we all share the equal responsibility.

I truly hope the connection among the ANC 2016 participants does not stop here but growth bigger so that
the important issues such this keep remain in our minds. Regarding this, more constructive messages need to
be delivered not only to among the scientist but at higher level such as government. To execute this, more
ideas and data from the participants is needed by collectively. ANF secretariat may need take a lead to
coordinate this long term activities.
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Nurul Asyikin KAMARUZAMAN, Research Officer

National Nanotechnology Directorate, Ministry of Science, Technology and Innovation

E-mail: nasyikin@mosti.gov.my

Keywords: polymer nanofibers, nanopatrticles, electrospinning, scaffolds, regeneration of skin tissues

Research Interests:

Research interests: 1). Fabrication of polymer nanofibers by electrospinning. 2.)
Synthesis of nanoparticles utilizing fruit and plant extracts.

Research experience: 1). Synthesis of selenium nanoparticles (SeNP) using
ascorbic acid. 2.) Synthesis of silver nanoparticles (AgNP) using seaweed / algae extract. 3). Purification and
functionalization for oxidized of multi-walled carbon nanotubes (MWCNT). 4). Fabrication of biodegradable
polymer nanofibers with incorporation of nanoparticles (MWCNT and AgNPs) by electrospinning.
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Abstract of Presentation:

Tissue engineering is critical nowadays mainly in plastic surgery and skin injuries from burns, accidents,
disease, chronic wounds, acute trauma and diabetic ulcers and venous. Tissue transplantation is a common
treatment method used for treatment. Nevertheless, it is very limited due to lack of donors. Other alternative
treatments such as surgical reconstruction, drug therapy, synthetic prostheses and medical devices are
available but it cannot replace and regenerate all the functions of the damaged or loss tissue. Hence, skin
substitutes were considered as new treatment by most medical practitioners for wound dressing and healing.
Currently, the fabrication of polymer nanofiber scaffolds were used as materials in wound dressing and
healing. Incorporation of polycaprolactone (PCL) with multi-walled carbon nanotubes (MWCNT) and silver
nanoparticles (AgNP) in the nanofibers has yield a promising results such as higher hydrophobic properties
and possess a better desirable mechanical property as compared to PCL itself. Antimicrobial activity in the
AgNP can hinder burns and open wounds infection when added in the polymer nanofiber scaffolds. While,
MWCNT can enhanced mechanical properties of nanofibers. Lastly, fabrication of polymer nanofiber
scaffolds with characteristics such as safe, antibacterial, anti-inflammation, biodegradable and has high
biocompatibility is one of the materials for skin tissue regeneration in wound dressing and healing.

Nur Aimi Mohd Nasir, PhD

Nanomalaysia Berhad

E-mail: aimi@nanomalaysia.com.my

Keywords: nanotechnology, nanocomposite, polymer, graphene

Research Interests:

My research basically deals with nanotechnology. Previously, I have been working on
nanocellulose from agricultural biomass incorporated with polymer via in situ
polymerization method to produce nanocomposite. Additionally, my research interest
is on the polymer processing and green biochemical-biotechnology which includes
the synthesis of polylactic from kenaf biomass. Since my expertise is in materials
engineering (a kind of broad area of study), currently I am working on the creation of nanographene as the
potential materials in industry. It covers 5 areas such as plastics, rubber, nanolubricant, Lithium ion battery,
and ultracapacitors.

References:
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Abstract of Presentation:

In view of the environmental awareness, safety and sustainable issue, continuous demand on biodegradable
materials are steadily increasing, a diverse range of emerging nanotechnologies promise to secure modern
solutions to conventional one. However, in terms of commercialization, biodegradable materials still need
distinct approaches capitalizes on different principles, concepts and methodologies to address different
application requirements, but their common objective is to open a window to a safety and sustainable future.
In this camp, the introduction of graphene as a filler in biodegradable materials had been discussed. The
incorporation of such graphene with existing biopolymers to become a composite show great promise for the
development of a new generation of advanced materials. Graphene is a “wonder” materials that had vast
potential applications in industry specifically in composite industry. It is found that if the graphene is in
nanosize then only small loading percentage of it will be used in the composite industry. Thus, the safety
issue for that will be at minimum risk. However it is fundamental to examine the toxicity of the product
towards commercialization. Indeed, an integrated approach to research, cooperation and communication
strategies are essential towards responsible and sustainable growth of nanotechnologies.

Reflections

4th April 2016: The first site visit was at Austrian Institute of Technology, Institute of Molecular Diagnostic,
Vienna (AIT). In this institute, their research on the development of highly sensitive diagnostic biosensors
and miniaturized systems for molecular point-of care diagnostics was introduced. AIT has strong expertise in
the integration of biomarkers, sensors, microfluidics, reactors, thermal management and readout electronics
for such system. They are well equipped with micro and nanotechnology lab which include fabrication which
specializes in heterogeneous integration and precision assembly of different materials and components,
characterization, simulation and modelling. They are well equipped with clean room, material printer, probe
station and simulation cluster. The second site visit was at Technical University of Vienna (TU Wien).
Basically, TU Wien provided a support on research and development in microelectronics, photonics, and
sensor technology. They also facilitate the education and training to the graduates transfer state of the art
know how to industry. TU Wien introduced their laboratories and clean room which related to the research
on microelectronics, nanoelectronics, photonics, and microsystems. They had done a research on graphene-
based optoelectronics, advanced lithography, piezoelectric thin film and more. 5th April 2016: Dr Andre
Gazco and Dr Lerwen Liu presented on the introduction to workshop topic safe and sustainable development
of Nanotechnologies and responsible innovation towards sustainability. Then, participants presented their
topics. Most of them are research officer and doing research of microelectronics systems. There were also
presented research on biomedical, gas sensor and memory sensing. Most of them relates their research with
the safety and sustainability issue which is the main theme for ANC 2016. Later then, the participants had a
debate on Nanotechnology Application and Implication; sustainability Driven Innovation- Technology and
Me. 6th April 2016: Dr Andre Gazco presented on the topic Nanosafety and concepts of Nanorisk
Governance. From his presentation, the meaning of risk was clearly defined. The safety of the
nanotechnology had been discussed based on its fundamental principles of good governance and
precautionary approach to new technologies under European Commision published Action Plan on
Nanotechnology in 2004. There are three pillars of safe and responsible development of nanotechnologies
were presented which were establishing an independent safety research process, developing a transparent
communication strategy for the public and setting up international networks to foster both. Next, Prof
Sirirugrg form NANOTEC, Thailand presented on the role of safety and trust in promoting global benefits of
responsible nanotechnologies specifically on Thailand’s perpective. In his presentation, he presented on
public acceptance on the emerging technologies with and without good governance and safety management
which is very crucial issue. In order to facilitate sustainable utilization of nanotechnology, public
understanding and trust especially on the safety, benefits and limitations of nanotechnology should therefore
be integrated in all stage of the development and product release. Thus, National Nanotechnology Center,
NANOTEC, National Nanotechnology Development Agency (NSTDA) in Thailand had taken the role for
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the issue of nanosafety and risk management of nanotechnology. Next, is the presentation by Dr Antonia
Praetorius on the detection of engineered nanoparticles in water, soil and sediments from bulk analysis to
single particle ICP-TOF-MS that summarised on the challenging aspect of detection of engineered NPs in
complex natural media and the comparatively high background of natural particles. Next, Prof Marion Huber
Humer presented the nanomaterials in the environment- the role of waste management. To summarized,
basically she presented that the amount of consumer products containing nanotechnology enabled engineered
materials is steadily increasing and the potential release pathways of nanowaste and end of life nanoproducts
predominantly depend on the country specific waste management systems. Next, the topic on nanocrystal
from synthesis to applications as tracer materials was presented by Mr DiFlorian. The topic was quite similar
to Dr Antonia but the different is he introduced on some case study on concept of nanotracing in order to
distinctively monitor their long term behaviour in complex environmental matrices. After that, Dr Alexandra
and Mag Lisa presented on innovation and safety in Austria and Nanosafety within the context of EU
legislation on consumer protection respectively. Basically, they introduced that Austria’s federal government
has provided a clear mandate for the implementation of several funding activities concerning
nanotechnology safety.Last but not least, Dr Lerwen was presented on the topic of developing the
responsible mind set in nanotechnology enabled innovation toward sustainability. In her presentation, she
stress on the responsible innovation mind set in science and technology highlighted on the application and
implication of nanotechnology towards sustainability. After finished all the presentation, the site visit at the
University of Applied Science, Krems*s laboratories was conducted. Basically this university focused on
medical biotechnology research. 7-8th April 2016: Had attended several talks such as a bifunctional
nanoprobe based to disclose the happy face and sad face of cells, biomedical diagnostics based on optical
observation of the rotational dynamics of hybrid nanoparticles, One-step mixing with humanied bisoecific
antibodies enhances tumor targeting and therapeutic efficacy of mPEGIated nanoparticles etc. Basically, the
talks that I attended is more on 3D technologies for nanomedicine and Nano Oncology Drug delivery and
therapeutics. There are two talks related to graphene in the implication for non-toxic cancer treatment.

Indeed, there are many application and implication of nanotechnology which involved the broad area of
medical, environment, energy as well as economic upheaval. There are also many benefits and negative of
technology vs individual. In order to make those balance, the awareness on such topic should be introduced
to the public and some proper risk and safety managements should be conducted. The conservation and
promotion of nanotechnology, adoption of relevant nanotechnology production method which include the
proper waste and energy management and education for better nanotechnology utilization in industry
should be done. Additionally, by doing all those act, the nanotechnology can be sustained in clean,
safety and fair matters, environmentally, economically, and socio-culturally.

From ANC 2016, | am aware on the safety and risk of nanotechnology issue that should be taken into
consideration. | was inspired by several presentations by the invited speakers and participants of ANC 2016
as well as Bionanomed 2016. Even though it is not really related to my educational background but it gave
me some knowledge that there are many research had been done in nanotechnology especially on graphene
that may be useful for my work as way to approach more companies on the research of graphene.
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Singapore
Tan Lee KHENG, PhD

A-star, Institute of Materials Research and Engineering (IMRE)
Ik-tan@imre.a-star.edu.sg
Keywords: anodic aluminium oxide, atomic layer deposition, TiO2, MoS2, photoluminescence

Research Interests

I graduated from National University of Singapore (NUS) with a PhD in Chemistry. | am
currently a senior specialist in IMRE. My research interests are focus on nanofabrication,
particularly template nanoporous structures such as anodic aluminium oxide (AAO) and
thin film deposition technique such as atomic layer deposition (ALD) technique. | am working on the
development of ALD as a nanofabrication tool in the preparation of nanomaterials, including 1D TiO2
nanotubes arrays (NTAS), 2D MoS2 nanofilms, and also their potential applications.
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Abstract of presentation

ALD process is a thin film deposition technique developed and widely used in the microelectronics industry.
The attractiveness of the ALD process is owing to its ability to facilitate precise film thickness control and
conformal film deposition. We established a “template-assisted ALD” approach, which consists of
depositing ALD of TiO2 films into the pores of anodic aluminium oxide (AAO) templates. By means of this
approach, transparent and well-aligned 1D TiO2 nanotube arrays (NTAS) on glass substrates functionalized
with Pd nanoparticles, acts as UV light-activated photocatalysts. The conformality of the ALD process in
different dimensions and morphologies of the PAA templates, results TiO2 NTAs also having different
dimensions and morphologies after the templates removal. A novel ALD process can also grow 2D materials
such as MoS2 nanofilms on sapphire substrates. As the ALD process can precisely control the MoS2 film
thickness by means of selecting the number of deposition cycles, monolayers of MoS2 films exhibiting
photoluminescence emission in the visible range can be prepared by this process. In summary, 1D TiO2
NTAs were successfully prepared using the template-assisted ALD approach and 2D MoS2 nanofilms were
prepared, using a novel ALD process. ALD is the method of choice for the nanofabrication process.

Reflections

04 April 2016 - Austrian Institute of Technology (AIT), Institute of Molecular Diagnostics: The main focus
of AIT is in diagnostic biosensor development, divided into photonic biosensors, magnetic biosensors and
electrical/electrochemical sensors. 04 April 2016 - Technical University of Vienna (TU Wien): We visited
the cleanroom where there are many micro and nano-fabrication and characterization equipment/tools such
as lithography, MBE, CVD, ALD, etching, SEM, XRD, microscopy etc. No photography allowed in the
cleanroom. 04 April 2016 — Vienna Sch&brunn Palace: Guided tour trip into residence of the Habsburg
emperors, focusing mainly on Emperor Franz Joseph and his family. No photography allowed inside the
palace. 05 April 2016 — ANC 2016 Workshop, IMC Krems: The main highlight and most enriching talk was
by Dr Liu where she shared with us the responsible innovation value chain, using smart phone as a model.
During the workshop, all participants presented their research works and also most importantly, they
discussed how they can contribute to a safe and sustainable development in their work. The debate follows
thereafter where 4 teams presented and debate on their respective topics. 06 April 2016 — ANC 2016
Workshop & IMC Krems site visit: Talks by invited speakers on nanosafety and nanorisks. Visit to IMC
Krems laboratories from biological, chemistry and microscopy labs. 07 April 2016 — BioNanomed
conference: The topics covered are multidiscipline, ranging from materials, diagnostics, imaging and sensing
to drug delivery, pharmaceuticals and regenerative nanomedicine. | found a few posters on nanotoxicology
of TiO2 nanoparticles and Ag nanoparticles.
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It never occurred to me about the nanotoxicity and sustainability issues on my research work. | am a chemist
by training and conscious of all the handling and disposal of toxic and hazardous chemicals. However,
material in its nano form has a different behaviour from its bulk form, in terms of properties and also
toxicity. I would think that if it is safe in its bulk form and how “dangerous” it can be on both human and
environment in its smallest dimension? The responsible innovation value chain puts me to think about my
entire research process in a broader scale. It is beyond achieving the greatest performance for my
nanomaterials or devices. I have the “one-way” mindset that the advances in nanotechnology is for the
benefits of mankind. Fortunately, the workshop and debate enlighten me that there pros and cons in
nanotechnology development. Nobody mentioned or questioned sustainability issues related to my research
work. The focus is always on costs, fundings, collaborations and applications. Currently, there are not many
comprehensive research and also support on nanosafety and sustainability issues from both the research
community and government. These issues are lacking behind the advances of nanotechnology development,
in terms of awareness and also support. It is also dishearten to hear from one of the invited speakers from
Europe that their institute also has weak support on nanosafety and sustainability issues.

I am extremely grateful that | have the opportunity to attend the 9th Asia Nanotech Camp. It gives me a
broader perspective on my and also on others’ research work, not technically but on the safety and
sustainability impact it could lead to, for our future generations.
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Research Interests:

My research interest is in the area of fabrication of micro and nanostructures using
both bottom up self-assembly fabrication techniques, e.g. block copolymers,
nanospheres, DNAs and top down patterning like nanoimprinting. | am interested in
engineering nanoscale properties like plasmonics, electronics, and surface functional properties. My aim is to
develop low cost and scalable fabrication processes so that these nanostructures can be adopted in real world
applications. Some of the applications that | am working on include surface enhanced Raman spectroscopy
(SERS) and plasmonic enhanced infrared sensing.
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Abstract of Presentation:

Surface enhanced Raman scattering (SERS) is an analytical technique that offers the capability of remote
sensing, single molecule detection, and detection of trace contaminants (in parts per million) with high
sensitivity and accuracy. Here, we demonstrate a simple, facile and economical method for fabricating large
area SERS-active substrates. This was realized via guided self-assembly of gold nanoparticles using an
electrostatic pattern formed by amphiphilic block copolymer. The formation of a high density ordered array
of gold nanoparticle clusters with <10 nm inter-cluster separation over large area result in a high density of
electromagnetic “hot-spots” for delivering strong SERS signal. The variation in SERS signal over a 4” area
is less than #10% when tested with 1-naphthalenethiol. The low variation will bring us a step closer to
quantitative measurement, an aspect which still remains a challenge for SERS. Further, a ‘stick and peel
technique’ was adopted to transfer the gold nanoclusters onto a flexible tape. The key advantage of such
substrates is the flexibility they offer for incorporation onto irregular surfaces such as fruit skin, fabrics and
other non-planar surfaces where flat chips find themselves non-adaptable. This demonstrated approach paves
the way to significantly low-cost and high throughput production of SERS substrates for real world
application.

Reflections

The 9" Asia Nanotech Camp 2016 was held for the first time in Austria, Europe. | signed up for the camp
without knowing what to expect. Now that the camp has concluded, | must say that | am very pleased with
what | have learnt and gained from the camp.The camp was held over 5 days, its activities include site visits
to research institute and university, sharing of research and debate on nanotechnology issues by camp
participants, a one day workshop on Nanosafety, and the BioNanomed conference.On the first day, we
visited AIT Austrian Institute Technology, Austrian’s largest non-university research institute where we
were introduced to the Molecular Diagnostic business unit. Their focus is on saliva based diagnostics for
disease detection and therapy monitoring. It is a multi-disciplinary program covering biomarker development,
bioninformatics, assay development, diagnostics biosensors and system integration. | feel that the unit has a
very clear direction and being able to draw relevant expertise from various groups, they will be able
accelerate R&D.The second day consisted of a series of research presentations by camp participants. Each of
us gave a short 5-8 minutes presentation on our research work and shared the safety and sustainability issues
related to our research. Through the brief presentations we were able to get the gist of the research interest
for each of us and this subsequently led to further discussion over tea breaks. This was followed by debate on
impact of nanotechnology and sustainability issues. | was assigned to the group debating for advantages of
nanotechnology. My group representative, Mona, presented on the numerous benefits towards healthcare.
Beyond technical advantage, nanotechnology will have significant economical and societal impact. On the
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third day, we attended a workshop on nanosafety and concepts of nanorisk and governance. With an ever
growing number of nano enabled products in the market, it is inevitable that an increasing amount of
nanomaterials will be released to our environment. One of the talks provided statistics on the amount of
engineered nanoparticles that was found in the rivers in Austria, which suggest that nanosafety issue is right
at our door step. Currently, we do not have full understanding of how these engineered nanomaterials can
affect our ecosystem and human health. It is critical that governance and technical assessment is in place to
ensure nano-enabled product do not harm our environment.

The camp increased my awareness on issues regarding nanosafety and sustainability. In the past, my research
focus is on device performance, manufacturing scalability and cost effectiveness. This camp prompted me to
give thoughts to how | can contribute to safe and sustainable development in my field of research. As
scientist, we should ensure that the nano-enabled product that we innovate is safe and sustainable at various
stages of the product cycle, this includes environmental friendly manufacturing and packaging processes, no
negative health effect on the product user and minimal nano-waste upon product disposal. With a small
group of 24 participants from 10 different countries, we had the opportunity for networking and bonding
over the five days. | have benefitted tremendously from this camp, and hope that the meaningful work by
ANF will spread beyond the Asia-Pacific region!

Finally, | like to thank Dr. Andre and Dr. Lerwen for their valuable guidance, the organizers for making the
camp possible, and the financial support from Ministry for Transport, Innovation and Technology (Austria)
and IMRE. Last but not least, thanks to all fellow participants for your friendship and making the camp a
memorable experience for me. | hope we will meet again somewhere, sometime in future!
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Keywords: Translational medicine, renal pathology, molecular biology, nanoparticle synthesis, super-
resolution microscopy

Research Interests:

I am interested in research of pathogenesis of renal disease by using mouse model.
We found out that oxidative stress and inflammation play important pathologic roles
in renal disease. We screened several anti-inflammatory and anti-oxidant activity of pure compounds from
herbal grass and successfully applied to mouse nephritis model such as IgA nephropathy, focal segmental
glomerulosclerosis for treatment.

Recently, | joined Institute of Physics, Academia Sinica, with my research field being high-resolution X-ray
biomedical imaging. Using such technology allows for the clear observation of the distribution of
microvascular in the kidney, along with observations in the changes of the glomerular vascular plexus
patterns. In addition, images taken with the technique can be reconstructed into a 3D image where the renal
blood vessels can observe in a more complete manner. The results of this research would provide a lot of
help in the future diagnosis of related diseases as well as fundamental research in such fields.
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Abstract of presentation

Our work mainly involves the synthesis of gold nanoparticles (Au NPs) by using synchrotron x-ray radiation
in the presence of alkanethiolate, such as 11-mercaptoundecanoic acid (MUA). The synthesis products have
high colloidal density as well as excellent stability, shelf life and biocompatbility. In addition, this radiation
method not only allows us to control the size of Au NPs but also facilitates functionalization. For very small
Au NPs, the optimization of their photoluminescence intensities and quantum yields can be easy to reach by
varying the carbon chain lengths of the coated alkanethiolates.

Further characteristic analyses of the Au NPs were also performed, such as the tests for cancer cell toxicity.
It found that the cell survival rate can reach 80% up when the gold concentration is less than 1mM.
Applications of the Au NPs can be extended as a contrast agent, which used in high spatial resolution X-ray
tomography imaging for the angiogenic microvessels of brain glioma tumors.

Reflections:

It is my pleasure to join this Asia nanotech camp. | gained a lot of knowledge about the nanotechnology
safety and risk governance, and it also broadens my experience in nanotechnology. The most important thing
which | gained in this Camp is to not only focus on my study, but also need to think about attenuating the
environmental hazards of my research and subsequent development of my research field. With this camp, |
learned about the newest progression of nanotechnology with other countries in Asia from other participates
and also recognized many research partners in the nanotechnology field. What is great is that it creates the
potential for cross-border cooperation with these partners in the future.

The good aspect of the curriculum such as oral presentation with every participant is that we can get the
experience of how nanotechnology is applied in different fields. The debate course has a strong impact on
me because it is the first time for me to debate in English. Through the group discussion of the debate topic,
we became familiarized with our team members from different countries rather quickly, and it also trained
our ability to communicate and integration capabilities. We were able to move from strangers to active
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participants due to the debate course. One of the topics in this camp is to explore the pros and cons of
nanotechnology: As a scientist we are always used to defending the direction of our research. However,
through the camp | have to start thinking about my impact on the environment and examine whether and how
sustainable is the research. Another focus of this camp is nanotechnology risk governance. Through the
courses | also gained a lot of new knowledge regarding management regulations of nanotechnology. A
highlight of this camp is the international biomedical nanotechnology congress which was an excellent
integration to the camp. As my research field has a high degree of association with biomedical field, | gained
a lot of news of nanotechnology in biomedical applications, such as a biosensor, detector, and imaging.

I enjoy my time in Austria with its cultural atmosphere and | am also impressed with the nanotechnology
development in this country which should not be underestimated. It is a breakthrough and a pioneering move
to hold the Asia Camp in Europe. | believe to break the barriers between regions and to move towards
globalization is necessary for the sustainable development of the camp going forward. | would also like to
make use of this opportunity to thank Dr. Gazso’ and Dr. Liu for their organizing this camp.
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Tsung-Ju LI, PhD Candidate

Institute of Basic Medical Science, National Cheng Kung University
E-mail: kevin.tsung.ju.li@gmail.com

Keywords: nanomedicine, nanotechnology, cancer biology, hyperthermia

Research Interests:

My research focused on biological interaction between iron oxide nanoparticle and -
cancer cells. Through diverse surface engineering on nanoparticles, we can enable Iocallzed trlggerlng of
drug release to improve therapeutic efficacy and reduce systemic side effects. While recent studies showed
that cancer initiating cells or cancer stem cells are strongly linked to therapeutic failure and tumor recurrence.
My study would like to demonstrate the potential of using nanoparticle as the cancer theranostic tool and
enlighten the therapeutic opportunity for future cancer patients.

References:

[1] Li TJ, Huang CC, Ruan PW, Chuang KY, Huang KJ, Shieh DB*, Yeh CS* (2013 Oct). In vivo anti-cancer efficacy of
magnetite nanocrystal - based system using locoregional hyperthermia combined with 5-fluorouracil chemotherapy.
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Abstract of Presentation:

Nanomedicine is emerging as a hew approach for the advanced management of diseases through
comprehensive multimodal therapeutic integration. In this research, we present novel polynucleotide
conjugated magnetite nanocrystals that carry 5-fluouracil and target human epidermal growth factor receptor
2 (HER2). The nanocrystals synchronize localized drug release and hyperthermia triggered by
radiofrequency energy, and the anti-HER2 antibody targets cancer cells that overexpress HER2. Tumor size
significantly shrank in response to radiofrequency-induced hyperthermia, and hyperthermochemotherapy
more effectively shrank the tumor than did hyperthermia alone.

Reflections

11th Asia Nanotech Camp 2016 (ANC2016) was hosted by the Austrian Ministry for Transport, Innovation
and Technology in cooperation with the Austrian Academy of Science and the IMC University of Applied
Sciences Krems. This program aimed for young nanotechnology researchers (Ph.D. or Ph.D. candidates) to
learn about the current cutting-edge nanotech advancements. During this program, | learned from top
researchers from Austria about their nanotechnology development toward point-of-care. | also experienced
wonderful tour to the Vienna Technical University clean room and was introduced with different expensive
instruments for processing their silicon based chip or customized microfluidic chips. Total of 9 well-known
speakers from Europe and Asia gave their perspective view on nanotechnology impact on the environment.
Prof. Sirirurg SONGSIVILAI from National Science and Technology Development Agency, Thailand, have
gave us first-hand information how nanotechnology has already entered Thailand consumer cycle. The
benefit of nanotechnology has already improved their economy because it added extra value and lower the
production cost. Being a researcher and a consumer in the nanoproduct ecosystem, we are responsible for
what we synthesize because it will shape our world tomorrow.

Dr. Liu, the founding secretary of Asia Nano Forum and Dr. Andre GAZSO, Chair of the Austrian
Nanoinformation Commission, gave all the camp members an insightful talk about Safety and Sustainable
Development of Nanotechnologies and the Responsible Innovation Towards Sustainability. The debate
focused on what are the risk and sustainability of our current development. | was quite excited to learn from
other professionals with different backgrounds and obtained many inspiring conclusions. With the ending of
the Asia Nanotech Camp on 4/6, began the BioNanoMed conference with two consecutive days. The BNM
conference is paid by BMVIT and is part of the 2016 ANC. This is an excellent opportunity to hear keynote
speakers presenting their cutting edge nanotechnology in medical application. Among these outstanding
keynote speakers, Arben Merkoci, ICREA Professor and director of the Nanobioelectronics & Biosensarben
Group at Institut Catalade Nanociencia i Nanotecnologia (ICN) gave me the most inspiration thoughts. It is
amazing to listen that every researches his goup has done aimed for practical applications and valuable for
the medical fields. Most of his studies published on high impact journals and translated into many prototype
devices.
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I sincerely appreciate the ANF and Austrian program office for the kindly supporting of this trip. This
support definitely opened my vision and again charged up my research motivation energy. The opportunity
to interact with the world’s top Ph.D. members in the nanotechnology fields allows me to share valuable
experience with my lab colleagues. My presentation also allowed the world to know Taiwan research power
and development in nanotechnologies. | will strongly recommend other young talented scientists to take this

Asia Nanocamp that will be held next year.
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Thailand
Noppadol AROONYADET, Ph.D

National Nanotechnology Center, National Science and Technology Development Agency

E-mail: noppadol@nanotec.or.th

Keywords: Nanomaterial based field effect transistor (FET), biosensor, chemical sensor, nanoelectronics,
nanomaterial synthesis and assembly

Research Interests:

My research interest mainly focuses on fabrication of field effect transistors (FET) using
nanomaterials as the active material for sensing applications. Nanomaterials have larger
surface to volume ratio than the bulk form for molecular binding and their comparable size to biomolecules
and chemical species making them ideal for the sensing material and highly sensitive. In addition, FET based
sensors are real-time and electrical detection which can be easily integrated with peripheral circuits.
Currently, I am working on improvement of metal oxide nanoribbon FET sensors for biomolecular detection
and exploring in other prospective applications. Besides, | am also interested in synthesis and assembly of
nanomaterials such as nanowires, nanotubes, and nanoribbons in order to investigate their properties for
electronic and sensing applications.
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Abstract of Presentation:

Nanostructure field-effect transistor (FET) biosensors have shown great promise for ultra sensitive
biomolecular detection. Top-down assembly of these sensors increases scalability and device uniformity but
faces fabrication challenges in achieving the small dimensions needed for sensitivity. In this talk, I will
present about top-down fabricated indium oxide (In203) nanoribbon FET biosensors using a simple 2 mask
photolithography process and highly scalable radio frequency (RF) sputtering to create uniform channel with
high yield. The electrical properties of devices showed good uniformity in on-state current, on/off ratio,
mobility, and threshold voltage. In addition, the sensors show excellent pH sensitivity over a broad range as
well as the physiological range. Next, | will introduce combination of this scalable sensing platform with the
electronic enzyme-linked immunosorbent assay (ELISA) technique to amplify signal from target analytes
through the enzyme-substrate reaction. Our approach circumvents Debye screening in ionic solutions and
detects p24 protein, a biomarker for Human Immunodeficiency Virus (HIV) Infection, at 20 fg/ml in human
serum or about three orders of magnitude lower than the commercial ELISA. With the demonstrated
sensitivity, scalability and uniformity, the In203 nanoribbon sensor platform makes great progress toward
clinical testing, such as for early diagnosis of acquired immunodeficiency syndrome (AIDS).

Reflections

As a representative from Thailand, I am pleased to have a chance to attend this Asian Nanotech Camp 2016
in Vienna and Krems, Austria. Our activities are composed of various activities: site visits, own research
summary presentation, debate, lectures on safety and sustainability related to development of
nanotechnology and research presentation in BioNanoMed 2016. My essay will summarize on my
experience for all activities mentioned earlier.Our members of ANC2016 have a chance to visit Department
of Molecular Diagnostics of Austrian Institute of Technology (AIT) located at Tech Gate Building, Vienna.
We listened a brief presentation about research activities in Department of Molecular Diagnostics. Their
research interests are ranging from optical waveguide, electrochemical and magnetic based biosensors. After
that, we were brought to their fully equipped characterization instruments, cleanroom, device fabrication
facilities and research laboratories. Later, we commuted to Institute of Solid State Electronics, Vienna
University of Technology and attended an introduction presentation of the institute and had a chance to take
a lab tour into their cleanroom facilities and research laboratories.
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In the ANC meeting, | had a chance to briefly introduce my research interest about top-down fabricated
indium oxide nanoribbon field effect transistor based sensors to other participants and discussed about safety
risks from my research and how to make my research more sustainable. | have contributed to my debate
team in the topic of "Sustainability Driven Innovation by Individual" that we could divide into two major
contributions: individual and policy. In term of each individual, we could contribute to sustainable
development or innovation by promoting good practice of whole supply chain or innovative ecosystem,
being responsible for recycling, and being more cautious for consumption to reduce waste generation. In
term of policy, each government should promote and reward companies and individual who follow good
practice for sustainable development and innovation. In the mean time, government should have a penalized
system to enforce whoever breaches its guideline. In addition, government should educate people to raise
awareness about sustainable development and innovation to emphasize cause, consequences and solutions to
problems. To raise our awareness about safe and sustainable development of nanotechnology, all participants
had a chance to listen to a series of lectures provided by ANC 2016 committees. After lectures, | have
developed more understanding about safety and sustainability in nanotechnology, its importance, and
consequential outcomes of nanotechnology toward our environment and ourselves. Additionally, | have been
framed my thought about my research to minimize any risk to our environment and to be more sustainable.

In the last program of ANC 2016, | have a chance to attend BioNanoMed Conference during April 7-8, 2016
of which one theme, "nanotechnology for detection, diagnosis, imaging and sensing," is fitted with my
research interest. Key note, invited lectures and research presentation were interesting and beneficial to my
research. | have discussed challenges in my research with some of speakers and how they solved their
problems.In summary; | have gained more understanding about safe and sustainable development in
nanotechnology and realized its importance to our environment and human race. From this knowledge, I will
try to perform my research in more sustainable approach and spread this idea to my friends and colleagues to
contribute to safe and sustainable development of nanotechnology in Thailand.
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Pattarapond GONIL, M.Sc.

Nanoengineered Soft Materials for Green Environment Laboratory (SOF), National Nanotechnology
Center (NANOTEC)

E-mail: pattarapond@nanotec.or.th
Keywords: polysaccharides, nanoparticles, chitosan, nanocarriers, drug delivery system

Research Interests:

My research is focused on synthesis and preparation of polysaccharides
nanoparticles. Based on different chemical structures of polysaccharides, the ._..7
nanoparticles can be fabricated using charged interaction or self-organisation .

method. With the use of non-toxic solvents, this developed techniques would give the benefit for various
applications. The polysaccharide nanoparticles obtained in this work can be used as a hanocarriers in order to
encapsulate and deliver of various active compounds such as drugs, vitamins, crude extracted from plants as
well as some small molecules. Moreover, our developed system were concern with utilization of non-toxic
solvents in the fabrication processes that made a benefit and innovation for various applications.
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(2014) Synthesis and fluorescence Properties of N-Ssubstituted 1-cyanobenz[f]isoindole chitosan polymers and nanoparticles
for live cell imaging, Biomacromolecles, 15, 2879—2888.
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Abstract of Presentation:

Nanotechnology is an interdisciplinary field of technological developments on the nanometer scale offering
comprehensive applications to biomedicine. Due to their nanosize and possibility of surface modification,
these nanoparticulate systems possess several advantages over other forms of conventional delivery systems.
To date, most of the advanced nanocarriers have been developed by utilizing either synthetic polymers or
polysaccharides as well as by their combination. Among the various materials available, polysaccharides is
one of the most widely used biopolymers for the preparation of nanocarriers. Natural polysaccharides have
become increasingly excellent materials and have attracted more and more attentions due to their
outstanding merits such as easily available, non-toxic, biocompatible, biodegradable, and easily
modified. Moreover, polysaccharides offer a green alternative to synthetic polymers in the preparation of soft
nanomaterials. Herein, the developments in the preparation of polysaccharides-based nanoparticles will
presented. Two techniques are focused on to fabricate polysaccharides-based nanoparticles, that is,
ionotropic gelation and the self-assembly of hydrophobically modified polysaccharides. Different
applications of polysaccharides based-nanoparticles on medical and pharmaceutical are described.

Reflections

Throughout all site visits and lectures, my research goal is to design synthesis and fabricate nanoscale soft
materials with integration of science technology and innovation for sustainable development. A hazard
exposure of these material is our concern. Therefore, we aim to design materials and fabrication processes
that are safe, energt efficient and reduce waste. Starting materials are based on renewable materials and
processes have a low net impact on the environment. Chitin/chitosan is one of the most plentiful bio-
renewable resources. It is the major waste product of shrimp and crab industry. Synthesis and fabrication
processes can be improved such as using the bulky/ or non-toxic solvent method. The chemical modification
should be occurred at ambient temperature.

Nanotechnology has rapidly promoted as a new generation of smart and innovative products and processes
for a large number of industry sectors. Engineered nanomaterials (ENM) with the useful properties have
created and continually developed to be fully utilized in a number of nanotechnology applications. However,
the potential risks of ENM and nanotechnologies are important to consider. The relationship between man
and nature is an important factor for sustainable development. Green nanotechnology can be applied to
produce safer and more sustainable nanomaterials and more efficient nano manufacturing processes.
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Sustainability-driven innovation should be considered about the social relation and the organization of
society.

Key challenges today is to provide a strategic vision for future research to promote the safe use and
applications of nanomaterials.
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Vietnam
Dai Hai NGUYEN, PhD

Institute of Applied Materials Science, Vietnam Academy of Science and Technology
Email: nguyendaihai0511@gmail.com
Keywords: Drug delivery system, self-assembly of nanoparticles, multi-stimuli responsive nanoparticles,

cancer therapy

Research Interests: ; \
Dai Hai Nguyen obtained Ph.D. degree at Ajou University -Republic of Korea in 2013. (
Currently, he works as a researcher at Institute of Applied Materials Science-Vietnam

Academy of Science and Technology. Dr. Nguyen is interested in design and evaluation of multi-stimuli
responsive and self-assembly of nanoparticles for drug or/and protein delivery, preparation of in situ
hydrogel systems for tissue engineering (bone regeneration, bioadhesive) as well as synthesis and biological
evaluation of drug activity. Recently, he has received several grants in such fields. Besides, he is an invited
lecturer in Tra Vinh University and Ho Chi Minh City University of Natural Sciences. His teaching and
studying areas are Biochemistry and biomaterials for biomedical applications.
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Abstract of Presentation:

Cancer is one of the leading causes of death worldwide and chemotherapy is a major therapeutic approach
for the treatment which may be used alone or combined with other forms of therapy. However, conventional
chemotherapy has the potential to harm healthy cells in addition to tumor cells. Using nanoparticles to
deliver chemotherapeutic agents in cancer therapy offers many advantages to improve drug delivery and to
overcome many problems associated with conventional chemotherapy. Our work was preparation of
nanocarrier-based drug delivery systems such as nanogels, magnetic nanoparticles, liposome and dendrimer
for targeted therapeutic application. Such nanoparticles show a high drug-loading and a slow release profile
of anticancer drug. The cytotoxicity of the nanoparticles on NCI-H460 (lung cancer) cells, MCF-7 (breast
cancer) cells and HelLa (cervical cancer) cells were lower in comparison to free drugs. In vivo tumor
xenograft study, anti-cancer drug encapsulated nanoparticles exhibited a significant decrement in volume of
tumor which was generated by MCF-7 cancer cells. These positive results could pave the ways for further
researches of the drugs nanocarriers towards to cancer chemotherapy.

Reflections

It’s such an honor for me to be invited to 9th ANC Workshop. It was a wonderful opportunity either to
develop and improve my research or to interact and communicate with colleagues in different countries. The
2016 ANC was a very exciting and well-organized experience, where | was able to listen and discuss my
project with other faculty members in various area of nanotechnology. From the beginning, the workshop
had a friendly atmosphere, I am blessed with some wonderful friends who listened, argued and made
suggestions as I began to formulate my ideas. During at that time, all the professor’s arguments were aimed
at giving advice to improve the research. This was such a memorable experience for me.

Moreover, | not only had the opportunity to visit to the Technical Vienna and Austrian Institute of
Technology but also took a guided tour through Vienna to see many breathtaking views. All of this happened
in the beautiful country, Austria.

Herein, | just highlight drug delivery system (DDS), a kind of particular nanomaterial system for
pharmaceutical applications, especially in cancer treatment. DDS has been an impressive subject of studying
and developing as an original method to control drug release in the blood stream for reducing toxic side-
effects in patients. The main purpose of DDS is to particularly localize and target the drug within desired
therapeutic range to expected tissue and cells while maintaining the systemic level of drugs. This system
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possess numerous advantages (1) the association between drugs and nanoscale carriers are distributed over
extremely small volumes (2) pharmacokinetics and distribution of drug are increased (3) doses are
minimized leading to decreasing of toxicity as a result of specific targeting, and delivery of payload is easily
because of permeable vasculature of nanomaterials (4) solubility of hydrophobic therapeutics is improved in
aqueous medium (5) the stability of various therapeutic agents (hydrophobic molecules, peptides, and
oligonucleotides) is gained (6) the biocompatibility of nanomaterials is highly safe. In order words, the tiny
size of nanomaterials allows them to pass through endothelium in tumors, epithelium, inflamed site, or
penetrate microcapillaries, and raises the surface area and enriches the structure of nanomaterials, therefore
enhancing the solubility of poorly soluble drug and prolong circulation half-life of drug. Moreover, nano-
carriers can be non-selective uptake by reticuloendothelial system and passively reach the target tumors
based on enhanced permeability and retention (EPR) effect. Due to the presence of many fenestrations in the
endothelium of tumor vessel, nano-carriers easily enter into the tumor tissue by enhanced permeability
effects. Besides, tumor tissues lack of lymphatic system which prevents the catching of nano-carriers,
retention effects. After targeting solid tumors, non-specific cell uptake of nanogels occurs by endocytosis
process and then complex endocytosed nano-carriers come at nuclear membrane where nano-carriers release
drugs to successfully kill cancer cells. According to these promising characteristics, DDS can open up a new
range of feasible therapeutic possibilities for developing safe and effective system for cancer therapy. We
expect that the use of nanotechnology in drug delivery could offer a significant opportunity for improving
human health.

In conclusion, the 2016 ANC not only did it give me a valuable chance to gain self-confidence about my
work, but it also inspired me to continuously work hard for the purpose of developing a safe and effective
drug delivery system in cancer therapy. And last but not least, it is an amazing privilege to attend the 2016
ANC and to be a member of the nanotechnology’s student body. And of course, I would like to thank the
organizers for creating such a stimulating intellectual and understanding home.
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VU Thi Thu, PhD.

Department of Advanced Materials and Nanotechnology, University of
Science and Technology of Ha Noi m

E-mail: thuvu.edu86@gmail.com

Keywords: microfabrication, microfluidics, lab-on-a-chip, biomedical, solid/liquid interfaces, biosensor, -
electrochemical, semiconductor, conducting polymer, metal nanoparticles, mussel-inspired surface \ )
chemistry, capillary electrophoresis, protein separation

Research Interests:

My research interests are concerned to Nanomaterials for biomedical applications, including metal
nanoparticles and polymer thin films. Recently, | focus on development of microfluidic devices for bio-
sensing applications and synthesis of biomedical nanomaterials.
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Abstract of Presentation:

In this study, a poly (methyl methacrylate) (PMMA) microfluidic device fabricated by inexpensive CO2
laser etching system was developed for detection of carcino-embryonic antigen (CEA). The device was
capable of working in continuous mode and was designed with the aid of numerical simulation. The
detection of target CEA was based on immuno-assay via magnetic particles and electrochemical sensing.
The as-prepared microfluidic can be used to detect CEA at relatively low concentration of 150 pg.mL-1. The
device could be reused many times since the capture and removal of magnetic particles in the assay could be
manipulated by an external magnetic field. The proposed approach appears to be suitable for high-
throughput and automated analysis of large biomolecules such as tumour markers and pathogens.

Reflections

Lemon tree — Dear Austrian friends, please accept my apologies to be honest and must say that Krems is a
‘lemon tree’ town in my mind. I mean that everything just slowly happened as time gone by and we weren’t
patient enough to notice. Every morning, | look through the window of my hotel room and wait for some
passengers but no one pass. When | walk down street, | have never hit to someone going toward me. Even if
| just stay in a coffee shop and watch people, | can record all motions in a very slow movie. It must have
been long time I didn’t find such a great place! Wish to have another opportunity to come back this beautiful
town for longer period to completely enjoy that peace.

Energy — | do still remember how you were heating up the rainy days in Krems. Each ANC member has
certain characters, but we are all dynamics and enthusiasm. I believe that Andre and Lerwen must have been
jealous with our youth. I am really thankful to your efforts to save our team, Kelvin. | was also very
impressed with the debate between team C and D.

Responsibility — Trust me, this is the first time | think that what |1 am doing might have certain serious impact
on our tiny Earth. | was honest to say that | started to be scared to continue my research. But for sure, I will
still move on but on a more safe and sustainable way.Wish to see you in the next ANC so that we will hold
the hands together to figure out how to develop safety and sustainable nanotechnology!
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Austria

Nicole HUBER

IMC Krems

Stem Cells, Aging and Neurodegeneration group, Lund Stem Cell Center, Department of Clinical
Sciences, Lund University,

E-Mail: nicole.huber@imc-krems.eu

Biography:

Areas of expertise: Stem Cells, Cell Biology, Neuroscience, Molecular Biology,
Immunohistochemistry, Fluorescence Microscopy, Microscopy, Neural Stem Cells

LABORATORY METHODS AND SKILLS

Cell culture laboratory

Organotypic 3D growth of endothelial cells and neurospheres

Passaging cell lines and primary cultures

In vitro assays of migration and invasion of tumor cells and neurosphere assays

Genetic Engineering Laboratory under GLP

(Sub)cloning and colony PCR

Expression of the D1.3Fv protein in E.coli, purification of the protein on Ni-NTA agarose, analysis of the protein
expression and purification by SDS-PAGE gel electrophoresis

e  Microbiological Monitoring Techniques

Additionally applied in a project cooperating with companies:

e  Project Leader of the project “Testing of the BMB-procedure”

e  StuCon Junior Enterprise e.V. in cooperation with

e BMB Geb&idehygiene GmbH and Noack & Co. GmbH, Krems (Austria)

e  BMB-Procedure, which is a 4 step method to remove mold in private households and in industry.

WORK EXPERIENCE
Jul 15 — Feb 16 "Adult Neural Stem Cells and Neurogenesis - Role of Aging and Inflammation™

Work on the project "Dynamic Role of Chemokine receptor CXCRS5 in Adult Neurogenesis" in the lab of
Henrik Ahlenius which is focused on, neural stem cells, neurogenesis, Aging, Neurodegeneration and
academic research. Tasks included: Cryostat and microtome sectioning, immunohistochemistry,
immunocytochemistry, fluorescence microscopy, RNA isolation, Q-RT-PCR as well as culture of adult and
aged neural stem cells

Abstract of presentation

Ageing is a major risk factor for developing neurodegenerative diseases and chronic disability.
Neurodegeneration often emerges together with a decline of neurogenesis and an increased immune response.
C-X-C receptor 5 (CXCR5), which is binding to C-X-C ligand 13 (CXCL13) occurs particularly on
lymphocytes, such as B- and T-lymphocytes. Furthermore, it has been suggested that CXCRS5 has a
regulatory function in neurogenesis in adult Zebrafish. In mice CXCR5 might be responsible for both an
enhancement of proliferation of subgranular zone cells in the hippocampal dentate gyrus and a reduction of
maintenance of immature neural cell populations. Knockout of the receptor in mice has been reported to
increase the density of M1 macrophages and injury after stroke. Moreover, in CXCR-/- mice an decrease of
proliferation in the dentate gyrus and an increase of immature neural cells. However, the underlying
mechanisms how and to what degree CXCRS5 impacts neurogenesis, is so far unknown. Our in vivo data
shows, in contrary to previous studies, that the proliferation is increased and the number of neuroblasts
decreased in CXCR5-/- mice. Our results suggest that CXCRS is expressed in subventricular zone derived
NSPCs which is rapidly downregulated during differentiation, together with a drastic increase of CXCL13
expression. Our data demonstrates that CXCR5 influences early NSPCs fate, and might be needed for proper
neurogenesis. Better understanding how CXCRS acts in neurogenesis could ultimately lead to the
development of new clinical therapies for neurodegenerative diseases.

Reflections

I have been a student at IMC Krems university of applied sciences for 5 semesters, and have participated the
Asia Nano Forum 2016 (ANF 2016) for the first time. | came to this event already with a great curiosity and
excitement for nanotechnology. | have listened to the numerous of presentations with a lot of attention.
Going through the ANF 2016 has taught me so much about what is going on in the nanotechnology area, and
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more it has let me meet so many interesting personalities. | have learned here how to think differently, and
the whole conference thought me to think beyond my horizon and outside of the box. Most importantly |
have learned how important risk management and sustainability are.

It was a pleasure and great benefit to participate the very valuable conference. It was a great gain of
knowledge and | am very grateful that | had the possibility to participate.
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Patrick RERICHA

IMC Krems

E-Mail: Patrick.rericha@imc-krems.eu

Biography:

After finishing the Natural Scientific Federal Senior Class Grammar School in St.
Poelten, Austria, Patrick decided to start the ASIIN accredited degree programme
Medical and Pharmaceutical Biotechnology at the IMC University of Applied ,
Sciences in Krems, where he is currently in the final semester. During his study ‘i?

Patrick was awarded a merit scholarship. As part of the degree programme he was doing an internship,
which he chose to conduct at the Dr. Mark KOTTER laboratory in the Anne McLaren Laboratory for
Regenerative Medicine at the University of Cambridge. There he acquired various techniques as designing
gene targeting strategies using the CRISPR/Cas9 system, culture and differentiation of human induced
pluripotent stem cells and organotypic brain slice culturing of rat and mouse brains. In the course of this
internship Patrick had the chance to pitch for a grant at the SynBio Fund at the University of Cambridge,
where he successfully helped to secure the funding for his lab.

Abstract of presentation

A major challenge for the pharmaceutical industry is the development of relevant model systems in which
knowledge gained from high-throughput, genomic and proteomic approaches can be integrated to study
function. The level of complexity of high-content systems is steadily advancing and in vitro functional
bioassays based on organ systems are rapidly emerging as an important new interface technology between
discovery and development. Animal models are still the main choice for such studies but over the past few
years powerful new in vitro systems have begun to emerge as useful tools to study function. Organotypic
cultures made from slices of explanted brain tissue represent a complex multi-cellular in vitro environment
with the potential to become powerful tools in the arsenal of drug discovery technology, lying at the interface
between high-throughput screening and clinically relevant pre-clinical animal disease models. They can act
as a useful starting point for refining molecules for further in vivo analysis and reduce the number of
potential leads one needs to evaluate in animals. The results gained will be of immense importance to the
field of CNS remyelination as currently no therapies exist to treat disabling demyelinating diseases like
multiple sclerosis.

Reflections

Being the first conference | ever attended to as a speaker I did not know what to expect of the Asia Nanotech
Camp (ANC). | believe that my university felt the same as it was the first ANC to take place in Austria.
From the first moments it was already clear that the Asian delegation that visited us at our university was a
group of experts in their relative fields and their knowledge in their individual area of research was
impressive. | learned a lot about future technologies and always thought it to be a pity when the speakers had
to finish their talk early due to organisational reasons. | wanted to see the rest of the story. Nonetheless my
curiosity was satisfied in the social events that took place in between the workshops and after them at the
dinners we had together. There | also got to know each of the speakers a bit better and found out that their
excellency did not end at their respective research field but that they are also amazing and friendly people in
private.

However, getting known to astonishing researchers and to learn about exciting innovations in the area of
nanotechnology was not the peak of the event. In my opinion the biggest win for the participants of the ANC
was the invitation by Dr. Lerwen Liu to the scientists to think about the consequences of their research, in an
economic, social, but also environmental aspect. Her goal was to create awareness about the sustainability of
the innovations we are all eagerly working on and | think that | can talk for my colleagues, who also had the
opportunity to be part of this event, that she achieved that goal and that she managed to encourage us to
change our way of thinking, when it comes to the sustainable use of resources for our research. I am a mere
bachelor student yet and | do not know where | will end up in the future, yet | am sure that this Asia
Nanotech Camp will influence not only my future professional choices, but also the way | think of
sustainability in everyday life.
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I was proud to be part of the first ANC outside of Asia and | am glad to have met so many admirable people.
I would be happy if | meet them again soon at any other conference. | furthermore believe that this
conference was a big opportunity for the exchange of cultural values and for the strengthening of the
relationship between Asian scientist and not only our university but also Austria itself.
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Isabella WINTER

FH Krems

E-Mail: isabella.winter@imc-krems.eu

Biography:

Isabella Winter is a student at the University of Applied Sciences Krems in the study
programme “Medical and Pharmaceutical Biotechnology” and for her practical
training semester abroad she decided to try something new. She decided to follow
several of her passions, which include science, communication and education as
well as art and creating. She united her talents by working at the American-based scientific animation
company XVIVO for six months, had the opportunity to gain an insight into their work and is now eager to
spread her experiences and enthusiasm. She is planning to follow the path of medical education in her future
career and make scientific animation “the next big thing” in Austria and Europe

Abstract of presentation:

The advancement of knowledge and technology in the field of natural sciences over the last decades has
opened up the doors for a new professional field: scientific animation.

Biotechnology and its applications are nearly ubiquitous, but at the same time highly complex and abstract
and thereby not easily imaginable and understandable. With the help of three-dimensional visualization of

molecular processes, scientific animation aims to make biotechnological knowledge accessible to the broad
public by combining a narrated story with moving images. Animated movies, made by artistic scientists or
reversed, aid among others in commercialization of pharmaceuticals or patient education.

This talk aims to demonstrate the importance and benefits of scientific animation in Biotechnology and other
medical fields, by presenting hands-on experience and will also give an insight into the path from an idea to
a scientific animation by presenting self-directed work.

Reflections:

When | applied for being a participant and speaker at the Asia Nano Camp 2016, little did | know what
would be awaiting me in those few days. Now, as | look back at the event there are lots of thoughts crossing
my mind, which | am going to share with you. You have to imagine this situation: Around 25 young people
in a room, the majority of which does not know each other at all, attending a workshop on Nanotechnology.
Everybody is nervous because they have to hold a presentation sooner or later. But as soon as the first
presentation started, | realized that there is so much I can learn from everybody in this room. Every
participant is an expert in their field of research. | got an insight in a variety of fields connected to
Nanotechnology and | have definitely learned a lot.

As we gathered and prepared for the debate topics, we already got to know each other better and it was fun to
think our way into different scenarios and topics. I liked the setup of the debate: four teams and two topics
with opposite views. My thoughts on the first part “Nanotechnology Application and Implication” are: There
is great benefit but also great risk connected to Nanotechnology — whereas | think that the benefit outweighs
the risk and that in the position of a researcher you are obligated to have a responsible approach to this topic.
Concerning the second part of the debate “Sustainability Driven Innovation — Technology and Me”, where 1
belonged to the team of individual sustainability, both teams came to the conclusion that neither technology
nor individual driven innovation alone will have a long term positive effect. It needs a combination of both
to be truly successful.

The person that influenced me and my way of looking at things the most throughout this event was Lerwen.
Not only was she involved in organizing the event and held a great talk on sustainability, but she also guided
us through the event and repeatedly emphasized the importance of a sustainable way of thinking in research
and Nanotechnology. Her strong personality and passion for sharing her matter of the heart (sustainability,
obviously), caused a sustainable mindset in every area of my life. To sum up, | want to say that being a part
of the ANC 2016 was truly an enrichment to my way of thinking and living. A lot of young persons from
different countries and cultures came together to exchange their knowledge and gain new experiences. | had
the possibility to broaden my horizons and leave my comfort zone by positioning myself in front of a crowd
to present as well as participate actively in a debate.
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Daniel GRBAC
FH Krems
E-Mail: daniel-grbac@fh-krems.eu

Biography

Work experience:
e  Academic affiliate at the University of Ttbingen, Urology, July 2013- Dezember 2013 (72070 Tbingen Germany)
e Academic affiliate at the University of Michigan, Center for Stem Cell Biology, September 2015 — February 2016 (Mi
48109 Ann Arbor, USA)
Education:
e IMC University of Applied Sciences, Master Medical & Pharmaceutical Biotechnology, since September 2014 (3500
Krems, Austria)
e IMC University of Applied Sciences, Bachelor Medical & Pharmaceutical Biotechnology, 2011 — 2014 (3500 Krems,
Austria)
Publications:
e Janssens, D. H., Komori, H., Grbac, D., Chen, K., Koe, C. T., Wang, H., & Lee, C.-Y. (2014). Earmuff restricts progenitor
cell potential by attenuating the competence to respond to self-renewal factors. Development (Cambridge, England), 141(5),
1036-46. http://doi.org/10.1242/dev.106534

Abstract of presentation

The Company ERBE has developed a novel, patented technique for cutting tissue and injecting solutions
using a pressurized water jet. This technique is already being used for treatment of different issues.

Funded by a public grant a 3-year project is started to facilitate the use of the water jet technigue to inject
cells to investigate cell therapies for treatment of incontinence. The idea is to use the water jet to first cut a
small hole into the sphincter muscle and then inject mesenchymal stromal cells (MSCs) to facilitate healing.
This part of the project focuses on developing the basic technique of cell injection to test the novel technique
in a minipig model. Therefore, a protocol is developed for optimal growth, differentiation and
characterization of porcine MSCs (pMSCs). Additionally, the effects on the pMSCs when applying them
using the water jet technique under different conditions are tested.

Reflections:

As I have not heard much about the nanotechnology field in my master’s program [ was excited to join the
Asia Nanotech Camp 2016. | was ready to hear about all the new technologies and applications our Asian
colleagues were working on, however, what amazed me the most were the risks and sustainability issues that
nanotechnology is facing right now. Until the ANC | did not think much about the dangers of
nanotechnology and thought that it will only bring benefit to us and our environment. Through the talks and
workshops of the camp | was shown that this was not the case and | realized how easy it is to overlook
possible issues when getting excited for a research project. | started remembering how in former projects |
was working on | never gave a second thought about what harm might be brought to the environment
through the substances | was using. Some | knew | had to collect for special disposal and could not just pour
down the drain, however, | did not think about how they would actually be disposed of or how they might
become a problem when the new technique or application would be used in our society. In conclusion the
ANC definitely changed my way of thinking and how I will approach future projects. From now on I will
make sure to not get sucked into narrowly perusing an exciting research topic but to take a step back and take
a better look at the bigger picture.

Additionally the ANC allowed me to get to know colleagues from all over Asia. Not only did | hear about
what amazing work they are doing in their respective fields but | could also gain a little insight into their
different cultures. All the participants of the ANC were very friendly and open making the whole event a
very joyful experience. This includes of course the organizers of the ANC who did an amazing job bringing
us together and helping everyone to grow as researchers. | am thankful for being invited to be part of such an
amazing experience and | am sure that some of the connections | made will help me in the future even if it is
just getting advice for a future holiday trip.
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Summary

Summaries of ANC-Group Discussions -Nanotechnology Application

and Implication (Benefits vs. Risks)

Possible Benefits of Nano

The group named four fields in which Nanotechnology can provide benefits: application in medicine,
environmental application, energy applications and energy production.

Examples for beneficial effects of nanotechnology in the medical field were: drug delivery (e.g.
polymere medicine for painkillers or hormone products for LHRH), cancer drugs (already on the
market) which can target the tumor more accurately (e.g. products such as Abraxane, AmBiosome,
Doxil), or the antibacterial effect of silver-NPs (other inorganic NPs used in medical field are ZnO,
QDs for biosensors, Superparamagnetic iron oxide nanoparticles — SPIONs - in MRI).

One beneficial environmental application named was the effect of photocatalysis, as well as energy
applications, where NPs clear surfaces, reduce energy consumption or even reduce the weight of
heavy materials. In the aircraft, nanomaterials are used to reduce weight which makes it possible to
save costs and energy.

Currently, the value of nanotechnology was considered to be restricted to certain areas of application.
Some of these applications are already on the market, but a lot of them are not yet approved for
humans.

Risks/ Possible Damages of Nano

The students differentiated five areas of risk:

1. Real Risk. Concerning health, a lot of nanoparticles could damage your system by using different
uptake routes into your body. Here, there is comparatively high awareness, but there are areas of less
awareness, e.g. water pollution by nanoparticles. One prominent example is the area of cosmetics:
Everybody uses cosmetic products, but there is not much information about the NPs used in it, let
alone further impacts of nanotechnology production. One such aspect would be the high energy use
for nanomaterial production which is damaging for the environment. Or, more health-oriented, the
mixing of methods between nanotechnology and orthodox medicine practices could be problematic.

2. Real risk concerning governance questions, e.g. the impact of nanotechnology on privacy (e.g.
surveillance vial microchips), or the question of (global) supply chains where it is impossible to know,
under which circumstances is the material obtained (e.g. mining in conflictual regions).

3. Potential risk about an economic upheaval which cannot yet be foreseen, e.g. the side-effects of
promised economic booms such as monopolization.

4. Potential risk of nanotechnological weapons for warfare (e.g. neurotoxins).

5. Far- fetched risk of “grey goo” (a term coined by Bill Joy in an article titled “Why the future
doesn’t need us”, Wired Magazine, April 2000) which fears that robots could consume all living
matter which is possible in theory, but still not plausible.

Therefore it is no issue for risk governance which cannot deal with non-plausible scenarios. Societal

consequences (e.g. inequality questions due to global power relations or 2-class medicine) were not
discussed in detail, but taken up in the discussion, especially the second argument.
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Summaries of ANC-Group Discussions —Debate: Sustainability Driven
Innovation (Technology vs. Individual)

One group pointed out, that a technological fix to global problems such as waste increase and
population growth, is no ultimate solution. Referring to the power of individual choice to influence
global developments towards more sustainability, e.g. by less consumption, technological
developments were not considered sufficient enough. Education, especially environmental awareness,
was seen as crucial to provide a basis for informed decision. The second group referred to options for
sustainability driven innovation induced by companies themselves, consisting of the principle of
circulation between innovation and real-world problems (keeping the technology responsive to
peoples’ needs), reduction / reuse and recycling through technology. The case study of the driverless
car served as an example of technology-based ameliorations of today’s driving experiences (e.g.
sensors to recognize obstacles).

For more environment-related developments such as water-pollution and waste-problems, one group
suggested solutions such as redemption of old products by producers. It was pointed out that
technological innovation multiplies individuals’ choices to behave sustainable by providing options to
do so. This was countered by listing other options to encourage more sustainable behavior such as tax
regulations for waste reduction. Also, concerning the case study of the driverless car, the question of
increased unemployment came up. This was answered by the possibility of a shift in employment
(towards more highend engineering jobs).

Furthermore, a decrease in social interaction due to technological devices was feared, as well as a loss
in human capabilities in the long-run (e.g. driving a car when the driverless car is introduced).
Nevertheless, the students pointed out, that generally speaking the benefits still outweigh the
throwbacks (e.g. smart phones).

Finally, it was demanded to combine individual and technology thoughtfully and to get companies on
board to raise awareness and educate people.

It was concluded, that scientific invention most of the time comes with social non-intended
throwbacks (e.g. loss of abilities) which have to be taken into account from the beginning. Scientists
should be aware of the responsibilities and the change in the world they introduce through research
and development.
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After Event Quotes

From Main Organiser---Dr. AndréGazsa
Dear colleagues,

It has been a tremendous pleasure to meet all of you at the 9th Asian Nanotech Campus (ANC2016) in
Vienna and Krems and to work with you. | enjoyed the lively discussions and the great atmosphere of
cooperation very much. The Asian Nano Formum and its annual ANC is a very important platform to
exchange ideas on nanotechnology development and its safe and responsible implementation into the
society. So, | do hope that some of the central ideas associated to sustanability and safety will be travel
with you and will be disseminated and translated into your research and your own national scientific
culture. You are the coming generation of researchers, you will be the messengers and the
ambassadors of a technology which will make the world better and safe to live in.

I hope we will meet again some day. In any case do not hesitate to contact me if you will be in Vienna
or somewhere near. You will be welcome.

With best wishes for your future plansand kind regards.

From ANF Secretariat---Dr. Lerwen Liu:

Dear ANC2016 participants,

I must say, | am most pleased with the outcome of this Asia Nanotech Camp and impressed by your
enthusiasm, team work and leadership!

This is the first time we had European youth participating and | see the amazing harmony, energy and
wisdom infused in ANC2016.
This has reassured me that ANF must grow global!

On behalf of all of our ANF members, i would like to express our deep gratitude to our Austrian
member for taking this great initiative in hosting the first ANC in Europe and at the BEAUTIFUL
Krem Austria.

This has been the most inspiring ANC for me!

From ANC2016 Participants:

CHEN Xiuguo (China):

I think that the main inspiration for me gained from this camp is a thorough consideration about a new
technology. Before this camp, | always believe that nanotechnology will undoubtedly have many
benefits for everything, which was also the motivation when I decided to pursue my Ph.D. degree on
nanotechnology. However, from this camp, especially after listening to several lectures presented by
Dr. ArdréGazsQ Prof., Sirirurg Songsivilai, and Prof. Marion Huber-Humer etc., | realized that even a
seemingly good thing will have its potential risks hidden in its behind, just like an old saying said
“every coin has two sides”. I think I will pay much attention on another side of nanotechnology during
my future research.

ALIBOLANDI Mona (Iran):
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In this regard, we made a scientific and friendship network to be connected in the future and maybe
we can have the opportunity to work on a joint project. ANC provided the very useful information in
the field of risk assessments of new technologies and sustainability. These are the subjects that | never
think about them before. This event made me rethink about the outcome of my research positively and
also negatively.

SIM Jieun (Korea):

It was a great opportunity to think about the future of nanotechnology and more which i used to
overlook. Thank you all organizers (especially Dr. Lewen Dr. Andre..) and all participants. | was very
happy to meet such great people (good relationship) and I wish we keep in touch!

KHENG Tan Lee (Singapore)

It is also dishearten to hear from one of the invited speakers from Europe that their institute also has
weak support on nanosafety and sustainability issues. | am extremely grateful that | have the
opportunity to attend the 9th Asia Nanotech Camp. It gives me a broader perspective on my and also
on others’ research work, not technically but on the safety and sustainability impact it could lead to,
for our future generations.

Isabella WINTER (Austria)

The person that influenced me and my way of looking at things the most throughout this event was
Lerwen. Not only was she involved in organizing the event and held a great talk on sustainability, but
she also guided us through the event and repeatedly emphasized the importance of a sustainable way
of thinking in research and Nanotechnology. Her strong personality and passion for sharing her matter
of the heart (sustainability, obviously), caused a sustainable mindset in every area of my life. To sum
up, | want to say that being a part of the ANC 2016 was truly an enrichment to my way of thinking
and living. A lot of young persons from different countries and cultures came together to exchange
their knowledge and gain new experiences. | had the possibility to broaden my horizons and leave my
comfort zone by positioning myself in front of a crowd to present as well as participate actively in a
debate.
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