Forum

ASIA NANO FORUM

ANNUAL REPORT 2019
Autumn 2019

V. 20191225

Copyright2019 Asia Nano Forum



Table of Contents

ADOUL ASIA NBNO FOTUML.......iiiiiiiiiii e ceeee e e e e e e e e e e e s e r e e e e e e eeeas 3
MiISSION & ODJECHIVE ...t et eeeeees eeeeeeer—————————— aaaaaa 3
WOIKING GIOUPS.....coiiiiieiiiciiiiieeiiies eeee s nnrree e avrrreeessnner e e s rrneeees aenrnneees 4
Member OrganiZationS.......ccvvvieiiiiiiiiiiis e ereeee—————————————— e 5
Asia Nano Forum Office Bearers (2018019)........cccccciiiiiiiiiiiiiiies eeeeeeeevceciirnrrrrneees aeeeaeaa 6
Asia Nano Forum Executive Committee (2018).......cccovviiiiieiiiiies e e 7
Asia Nano Forum FOrmer PreSidents........ccccccviiiiiiiies v ieeies e e 8
Other FOuNding MEMDEIS. ...t et eeaeaaaaea e e e eeeeeaenaes .9

O Greetings from ANF PreSIdENL..........coviveveueeeieieereeeeteeeeteeseseesssesseessasessasesseseeseseseesesrnen 10

(@ Yo Yo R 1o YU o3 2 =Y oo L AR 11
Commercialzation Working GroUD......ccccvveiiiiiiiiieiiies eee e v reeeeeees aeeeeeeesanneeeeens 11
Standardization WOrking GrOUD........cooviiiiiiiiiiiies et eeeee e 14
Nanasafety & Risk ManagementWorking GrOUR.......ccccoevviviiieeeiiies iveeeviiieee e niieee e e 17

ANF SUMIMIE REPOIT ...ttt emee ettt e et e e e e e e e e e nns bbb e e e e e e e e e e e aanns 22

Partnership/CollabOration..............uuiiiiiiiiienee e eee e s e s e s s e e e e e e eeeeeees 24
Japani Partnership/Collaboration.........ccccvvcveiviiiiiies i e 24
Korea Partnership/Collaboration........ccccccvvcieiiiiiiiies v eeee e s 26
Malaysida Partnership/Collaboration...........ccccoiiiiiciies e e 29
Philippines Partnership/Collaboration..........ccccccviiiiiiiccies e e 33
Taiwani Partnership/Collaboration............ccccoiiiiiiiciies s e 37
Thailandi Partnership/Collaboration by NANOTEC........ccccciiiiiiiiiis e .. 39
Thailandi Partnership/Collaboration by KMUTT......uuuiiiiiiiis e eeees e 41

NANOLECN POICY......eiiiiiiiiiii ettt e e e et e eeemr e et e e e e e e e e bb e e e e e e enn 45
Japan ENaNOtECh POICY.......cciiiiiiiiiiiiiis i e 45
Koreal NanOteCh POICY......ccccciiiiiiiiiiiiiiiiis s ettt .47
Malaysiai NanoteCh POlCY........cccccciiiiiiiiiicis e eeeeee e 50
Taiwani NanoteCh POlICY.......ccciiciiiiiiiiiis e e 57
Thailandi NanoteCh POlICY.......ccccciiiiiiiis s e 58
Vietnami NanoteCh POICY.......ccccviiiiiiiiiiiiis e e s 59

MAJOR EVENTS 20182019..... ettt e e e e e e eaba e e e e e e ennneeeaaeeees 61

ACKNOWIEAGEIMENL.......eiiiiiiiie it eee et nens et e e e e e e s s saebbe s s ennbseeeeeeeeeeesannnnnnned 62




ASIA NANO FORUM
ANNUAL REPORT T Autumn 201 1

About Aia NanoForum

Asia Nano Forum (ANF) is a network organization, founded in May 2004 and became a
registered society in Singapore in Oct 2007.

Mission& Objective

The mission of ANHs to promote responsible development of hanotechnology that
educationally, socially, efronmentally and economically benefits members by fostering the
international network collaboratiotis objectives arg

1 Foster nanotechnology in the region by creating mechanisms to share
information, human and physical resources and expertise

1 Support regional economic and enviromtad development through joint
projects addressing major regional issues, with arhasig on support of
developing and emerging economies

1 Coadinatemutual access to major infrastructure by member economies

1 Promoteand coordinate standardization and safety of nanotechnology concepts
and measurements

1 Act as an advocacy group for nanotechnology in the region and for adequate
regional representation of nanotechnology at global forums

1 Initiate, promote and manage-operative scientific and technology research
projects within the member economies

1 Enhance public awareness and education of nanotechnology and associated
social, environmetal, health and economic issues

Asia Nano Forum Summitis held annually hosted by ermf its member organizations
wherehigh-levelinvited delegates from government, academia and industry gather to
report on the latest developments of nanotechnology in ANF member economies. The
ANF summit is a flagship event of great significance to th&tihg member economy
which receives strategic support from ANF for its nanotechnology development.
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Working Groug

Standardization

To coordinate the crossector activities of ANF members for the purpose of facilitating the
development o$tandards in the area of nanotechnology.

Through this working group, ANF is aofficial and very activenember of ISO/TC229 and
IEC/TC113Standards for Nanotechnologies.

Coordinator. Dr. Bin-Cheng YAOTANIDA Taiwan} mikebcyao@ntu.edu.tw

Nano Safety& Risk Management

To coordinate nanosafety activities in the region through the Asia Nanty Safeork,

including harmonization of nano safety training, satgpydesign approach to

nanotechnology development and translational nano research to the marketplace. Also, to
provide acoordinatedesponse for community concerns and engagement on namolegn
safety and risk management issues.

Coordinator. Dr. Paul WRIGHT (Australia) paul.wright@rmit.edu.au
Dr. Wannee Chinsirikul (NANOTEC, Thailand) wannee@nanotec.or.th

Commercialization

To realizeeconomic value of Nanotechnology Research & Development through
commercializingdemand driven and technology push initiatives in partnership with the
industry for sustainable development of ANF member economies.

Coordinator:

Dr. Rezal Khairi Ahmad (NanoMalaysia, Malaysiagzal@nanomalaysia.com.my
Mr. Alexander Pogany (BMVI, Austria) alexander.pogany@bmvit.gv.at

Dr . Jundi chi -Spnickesone@jsbgbjp Japan)

User-Facility Network
To exchange and publish activities review of the facility networks and professional engineers
in the industry and academ{aewly approved at ANF General Meeting in 2019)

Coardinator:
Dr. Yasuo Koide(National Institute for Matersabcience (NIMS), Japan)
koide.yasuo@nims.go.jp
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Member Organizations

AustralianNanotechnology Networldustralia

Austrian Ministry for Transport, Innovation and Technology (BMV/IA)stria
Japan Science and Technology Agency (J3dpan

National Institute for Materials Science (NIMSapan

National Institute of Advanced Industri@tience and Technolo@gpIST), Japan
NanoMalaysia BerhadValaysia

National Nanotechnology Centre (NINCMinistry of Energy, Science, and Technology,
Environment andClimate Change (MESTECC), Malaysia

Industrial Technology Development Instit{t&DI), Department of Science and Technology
(DOST), Philippines

Korea Institute of Science and Technology (KIST), South Korea

Korea Nano Technology Research Society (KONTB8uth Korea

Innovation and Application of Nanoscience Thematic Program, Taiwan

King Mongkut és University of Technology Thon
National Nanotechnology Cent®ANOTEC), Thailand

Institute of Tropical Technology, Vietham Academy of Science and Techndlagynam
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Asia Nano Forum Office Bearer2(q181 2019)

t NEBAARSY
¢ 23 KAKEK 2 a
61 L{¢Z Wt

¢ NB I a dzN. { SONB G NB
wST It YKI ,dzZ1 A2 YLa! w!
6bly2 al: 61 L{¢Z WI L}y



ASIA NANO FORUM
ANNUAL REPORT T Autumn 201 i

Asia Nano Forum Executive Committee (@01

CHENNUPATI Jagadit Alexander POGANY Wdzy QA O
(ANN, Australia) (BMVIT, Austria) (JST, Japan)

Yasuo KOIDE Byungki CHEONG Kamarulzaman KAMARUDDII Blessie A. Basilia
(NIMS, Japan) (KISTKorea) (NNC, Malaysia) (ITDI, Philipping

Maw-Kuen WU Wannee Chinsirikul

(Academia Siniga (NANOTEC,
Taiwan) Thailand)
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Asia Nano Forum Former Presidents

Founding Chairman Founding President President(20162011) President(20122013)

Kazunobu TANAKA (20082009) Hak Min KIM Teruo KISHI
(JST & AIST, Japan) Maw-Kuen WU (KAIST, Korea) (ISMA, Japan)

(Academia Sinica,Taiwan)

President (20142015) President (205-2017)
Sirirurg SONGSIVILAI Ramam AKKIPEDDI
(NANOTEC, Thailand) (A*STAR, Singapore)
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Other Founding Members

Founding Treasurer (20072010) Founding Vice President (20072010) Venkatesh Rao AIYAGARI Jane NIALL
Hiroshi YOKOYAMA Khiangwee LIM India Australia
Kent State Univ. USA NRF, Singapore

) o

Hong Khoi PHAN Wiwut TANTHAPANICHAKOON Halimaton HAMDAN
Vietnam Thailand Malaysia
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O Greetings from ANPresident

Dear ANF members,

To my great pleasure, here we present a new issue of ANF Annual Report 2019, owing to the invaluable
contributions from many member economies. In this report, you will find survey of each Working Group,
activities and policies of nanotechnology in memlzenemies, enabling you to grasp what the ANF did
under which circumstances in the past year.

This year, we held our summit meeting on May 27 in Tagaytay City, The Philippines, in front of a

beautiful lake decorated with the smallest volcano in the w@ridhat occasion, we confirmed that such
working groups of ANF as standardization, nanosafety, and commercialization are well supported and
actively engaged by many ANF members. Yes, the working groups are certainly the heart of ANF. Thus to
extend the sape, it was unanimously approved to launch a new working group;Raséity Network

working group. A highlight of the meeting was the election for next two years; the voting by all the
member economies selected Prof. T. K. Lee, Taiwan as the relialds@eribnced president, and other

office bearers as well.

We also decided to have the next summit meeting in Wien (Vienna), Austria in July 2020 by courtesy of
Department of Innovation, Industry, Science and Research (BMVIT), Austria. This will be a good
opportunity to expand the activity outside Asia, on the basis of the past serial meetingsiBd Asia
Dialogue on Nanosafety. | believe these decisions will further strengthen the activities of ANF and
facilitate networking and collaborations. Please fleese new trends in this report, and | appreciate your
proposals and inputs at any time and any occasion.

With best regards.

Toshihiko Kanayama

President, ANF

10
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O Working Group Report

Commercialization Working Group

1. ANF Commercialization Workshop 201, Tokyo

Asia Nano Forum (ANF) Commercialization
Working Group Workshopco-chaired by - -
Jun'ichi Sone (JST, Japan),-Claair: Hideaki

Kitazawa (NIMS, Japanjvas held odanuary I,
31, 2019 at Tokyo Big SightThe ANF o N

Commercialization Workshop aims to share tr g%
information on commercialization activities of
emerging technologies of each country cente
on Asia, particularly focusing on the activities
of SMEs and venture companies, andiszass
the issues and promotion measures of the
emerging technology commercialization. Thg
workshopwasopen to the public with free

charge.

ANF Commercialization Workshop 2019 was
ent i t | @udmercializdtion factivities of

[

emerging technologies dii¢ regions centered on Asia, particularly focusing on the activities of SMEs and

Startups .

At first, JETRO introduced their ecosystems and samples. And then, each startup presented his business
and technology.
Thepresentatiomlata is available at the following URL.:
https://www.asiganf.org/2019/02/11/nanote¢ghpan2013anfexcomeetingandantnanotechnology

commercializatiorworkshopsummary/

The program of the workshpp

ANF Commercialization Workshop 2019

13:001 16:30, January 31, 2019

Room 608, Conference Tower (6F), Tokyo Big Sight

Organized By Asia Nano Forum

Ch ai richi Sdna @D, Japan), @bair: Hideaki Kitazawa (NIMS, Japan)

Organizer: Asia Nano Forum Commercialization Working Group:

J. Sone (JST, Japan), R. K. Ahmed (NMB, Malaysia), and A. Pogany (BVMIT, Austria)

13:0013:05 Opening Remarkby J. SongJST)
13:0513:30 J ETROO6 s JiaRromeoting Inware Foreign Direct Investment

K. Aono (JETRO)

13:3014:30 fiMetallic Glass Coating: A GreatNamea t er i al f or Various Applica

J. P. Chu (National Taiwan University of Science and Technology, Taiwan)

Mpplications of nano hybrid resinbo
J. C. Chu (GreenEpoxy Technology, Taiwan)
iCommer cializing nanotechnology coating for

K. C. Chieh (Ominent Sdn Bhd, Malaysia)
iCreating business opportunities for nanotecl
M.H. Yusman (All Season Synergy Sdn Bhd, Malaysia)

iCommerciali zation of nanotechnology wound c:
Z. Razak (Farmasia, Malaysia)
B Water Treatmet f or Sel f Sustaining Toileto

C. K. Leong (Nanopac, Malaysia)
11
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14:4515:45 ACommer ci al i zati on of Nanofibers produced

Y. Song (Amogreentech Co., Ltd. , Korea)

fiSilver Nanoprismey Prime Nanotechnology"

N.Khupsathianwong (Prime Nanotechnology Co., Ltd., Thailand)

fiHigh throughput screening business for new materials discovery and their applications"

T. Chikyow (COMET Inc., Japan)

fiMinimal Fab- Innovative Semiconductor and ME3/Fabrication System"

N. Kobayashi (Minimal Fab Promoting Organization/Waseda University, Japan)
16:1516:30 Closing Remarkby R.K. Ahmad (Nano Malaysia Berhad)

Invited speech by K. Aono (JETRO)

mzHLEBAXAN
omens 93 N Sy AREE

VSIP
CATL

U EBEE O puTaES

makeblock  pOBOTIS
009 o

Invited speech byl. Chikyow (COMET
Inc., Japan)

2. ANF Commercialization Workshop 2019, Phillipines

Asia Nano Forum (ANF) Commercialization Working Group Workshmmchaired byJun'ichi Sone (JST,
Japanyand REzal Khairi Ahmad (NanoMalaysia Berhasids held orMay 29 2019 ant Taal Vista
Lodge in Tagaytay CityRhilippines in conjunction with ANF Summit a2619 INTERNATIONAL

NANOTECHNOLOGY CONFERENCE in the PHILIPPINESNCP201% .
12
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The program of the workshop;

commercialization. The worksheyasopen to the public ith free charge.

10:217 10:40

Nanotechnology Commercialization in Malaysia

Rezal Khairi Ahmad, PhPChief Executive OfficerNanoMalaysia BerhadKuala Lumpur, Malaysia

10:417 11:00
Commercial Applications of Physical Vapor Deposition and Pldsitnaling in the Philippine Industry
Jonas Javelon8eta Nanocoating Philippines Inc
Laguna, Philippines

11:017 11:20

BBoysen Knoxouto The Ai |

Engr. Vergel DyocpBoysen, Inc.Philippines QNS
0l a i 2019 INTERN

11:217 11:40 A ’ ¥ / NANOTECHNOFI;S'?};;

Nanofixit Technologies ‘ | & | ; / THEME: NANOTECHNOLOGYFOR{
Mr. JohnMoe, NanoFixIt Ventures In¢cPhilippines - T ' ' 2

11:417 12:00 =
Commercializing RicegHusk derived Nan&ilica based
Products

Dr. Daniel Bien NanoQuartz Pte Ltd Malaysia

12:017 12:01

Nanoenhanced materials for Wetleing Market
Mr. Hafiz Zolkipli, Infusion Materials Lab Pte Ltd
Malaysia

13
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Standardization Working Group

by Dr. Bin-Cheng Yaq ITRI, Taiwan

ANF Standardization working group has been collaborating with ANF members to facilitate the
development o$tandardization in the field of nanotechnologies, such aslatieratory comparison and
mutual recognition of certification. As the official liaisons of ISO/TC229 and IEC/TC113 WG3, ANF
representatives have also been participating in the activitiegmmdifyl Meeting and Interim Meeting every
year to maintain the closest links with the latest development of nanotechnology standardization. The
following are brief reports on events related to iédoratory comparison, certification activities, and
statusof ANF in ISO/TC229.

1. Inter-laboratory Comparison Activities

The Interlaboratory Comparison, namely the 1st Call for Participation in Nanoparticle Size
Characterization, was initiated in September 2017
Cente (NANOTEC). The comparisons activity of polystyrene (4 types) and TiO2 (1 type) involved a total

of 17 laboratories from Thailand, Iran, UK, Malaysia, Philippines, Indonesia, and Taiwan. Based on the
collaborative efforts by ANF and NANOTEC, 14 laboragsrfrom Iran, Indonesia, Malaysia, Philippines,

and Thailand in the 2nd Call are currently making the comparison using AFM and TEM on gold

nanoparticle (560 nm diameter). A workshop is scheduled to be held at NANOTEC in September to

discuss the result$he organizer will receive USD 2,500 in sponsorship from ANF Nanosafety WG &

SWG to hold the workshop and finish the final report in December.

2. Mutual Collaboration between nanoMark and NanoVerify

For the naneenabled product certification programs amdngi wandés nano Mar k, Il rands
Thail andés NanoQ, and Mal aysiads NanoVerify in ANF
coll aborating a new scheme for possible mutual rec

I TRI and Mal a-yBVilahdaoriesweké@&epted and qualified for the testing laboratories
for mutual TEM testing lab. Both mark systems are opening for foreign company application. Still, there
exist currently some coordination issues of requirements such as size and flityctamautual

recognition.

)

o 727

Taiwan Iran Thailand Malaysia
2004 2009 2011 2015
Voluntary Mandatory ifapply voluntary Voluntary
government
support

Nanaenabled product certification programs in ANF

14
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3. ISO/TC229 and IEC/TC113: Liaison Status Changed

According to the new ISO and IEC Directives (Edition 15.0 28} %he rights and obligations of ANF in
ISO/TC229 and IEC/TC113 has been changed respectively as follows.

As aliaison A at ISO/TC229, the rights and obligations:

1. No voting rights, but can comment (comments are given the same treatment as comments from
member bodies).

2. Can propose new wkitems.
As alLiaison C at IEC/TC113, the rights and obligations:
1. Can attend committee meetings if expressly invited by the committee, but only as observers.

2. Cannot propose new work items.

IEEE

SEMI IEC/TC113

Asia Nano Forum

5. Products and

IEC/TCH1, 21, applications
21A, 34A, 47, 82, AN
86, 86B,110, 4. Material
111,119 specification

Reliabili CELGENGEE [1.Terminology & 2. Measurement &
ty assessment nomenclature \ characterization
pd 7
Graphene Nano-enabled PV, Luminescent [l Nano-enabled 3. Health, safety,
CNT Nanoscale contacts & Wnanomaterialsfilenergy storage GV

interconnects,
Thin-film organic/nano

electronics

IEC Working Group Joint Working Group ISO Working Group

Frame of Internation&@tandardization 1ISO TC 229/IEC TC 113

4. The 21st ISO/TC229 Plenary Meeting 2018 in Malaysia

The 1ISO/TC229 Nanotechnologies 21st Plenary Meeting 2018 was held from 29 October to 2 November

2018 in Kuala Lumpur, Malaysia. Three experts from Taiwan on behalf of ANF participated irdthys 5

event. There are currently five Working Groups (WGs) uid&229 which includes JWGL1 (Terminology

and Nomenclature), JWG2 (Measurement and Characterization), WG3 (Health, Safety and Environmental
Aspects of Nanotechnologies), WG4 (Material Specifications), and WG5 (Products and Applications).

Among five WGs of I®/TC229, WG5 was recently created and aimed to describe how nanomaterials are
enhancing their capability or functionality and then to develop perforrzased standards for nano

enabled or nanenhanced products and applications. This meeting WG5 spéniated Taiwan,

Malaysia, and Iran to present their own system of nano product certification and performance valuation
protocols used in these systems in the WG5 Strategy Meeting. The convener of WG5 also suggested

Taiwan could come up with a proposakbad on Tai wanbés operation process
and performance evaluation protocol s-pwoduetd i n the n
certification system.

15
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The 21st ISO/TC229 Plenary Meeting 2018 in Malaysia

5. 1SO/TC229 & IEC/TC 113 Interim Meeting in Australia

The ISO/TC229 WG3/WG4/WG5 with IEC/TC113 JWG1/JWG2 Interim Meeting was held-tiid My
2019 in Sydney, Australia. Being interested in ANF
Applications) has invited ANF to ppese a new working item idea. On behalf of ANF, Dr. TSiagg

Song from Taiwan in his briefing illustrated the P
Evaluation of Metallic Surface Coatings Containing Nano Colloidat Salrrosion Resistaecd0 whi ch i s
based on Taiwands nanoMark scheme. Contributions f

(NWIP) could be expected accordingly. Still, more efforts of simplification to fit the scopes of WG5 and
continuous work with experts is necessary.

16
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Nanosafety Risk Managemelorking Group
by Assoc. Prof. Paul Wright, RMIT University, Australia, Dr. Wannee Chinsirikul, NANOTEC,
Thailand, and Taiwan

1. Taiwan participated in the 2nd EU-Asia Dialogue on Nanosafety

The 2nd EUAsia Dialogue on Nanosafety promoted by-Bldnosafety Cluster (NSC) and Asia Nano

Forum (ANF) in EU and in Asia respectively was held on 29 October in Vienna, Austria. Nanosafety

experts from European and Asian countries gathered to get insightfual and future human and

environmental nanosafety research, to then discuss in the breakout sessions, and how to progress towards
thematic collaboration. The representative from Taiwan, a founding member of ANF, was invited to share

Tai wa n 0 snenthleexperienzeof nanosafety research. Some comments raised by Dr. C.S. Yang from
Taiwan in the 4th Breakout session ANanosafety and
importance of comprehensive physichemical characterization, the impotarof novel techniques like

high energy Xray and liquid TEM, dimensional measurement of product with nano objects by using at

|l east two different ways, advantage of Taiwanés ad
achievements on Orgam-Chip in international nanosafety research. Through this dialogue between EU

NSC and ANF, it is expected to form further international collaboration with all efforts on development of
international nanotechnology standards.

2" EU-Asia Dialogue on Nanosafety, October 29", 2018, Vienna, Austria

Taiwan participated in the 2nd EAkia Dialogue on Nanosafety

17
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2. The Nanosafety Technical Forum in NanoThailand 2018 (12 December 2018)

ANF, Chulalongkorn University, Nanotechnology Association of Thailand, and NANOTEC organized the
Nanosafety Technical Forum 2018 at Thailand Science Park as part of NanoThailand 2018. ANF provided
travel sponsorship of USD 2,250 for six speakers from Jdfaea, Malaysia, Philippines, Singapore,

and Taiwan. NANOTEC also provided sponsorship for accommodation and local transport.

The event was held in conjunction with the 6th Thailand International Nanotechnology Conference
(NanoThailand 2018)'he objectie of the forum was to convey information on nanosafety research
initiatives, offer opportunities for discussion, explore the scope for mutual research collaboration activities,
and promote awareness of nanosafety isStesextraordinary chemical and @igal properties of

materials at the nanometer scale enable novel applications ranging from structural strength enhancement
and energy conservation to antimicrobial properties anetkglhing surfaces. Consequently,

manufactured nanomaterials (MNs) armthacomposites are being considered for various industrial uses.

To achieve environmentally responsible nanotechnology in construction, it is important to consider the
lifecycle impacts of MNs on the health of industrial workers and dwellers, as wellrasnded

environmental effects at all stages of manufacturing, consumption, and disposal.

The Forum consisted of the following presentation:

A “Intratracheal instillation method for testing nanomaterials”
(Dr. Masashi Gamo, Senior Researcher, Researdtutasif Science for Safety and Sustainability
(RISS), AIST, Japan)

A AiMethod devel opment for in vivo nanotoxicity ass
(Dr. JuneWoo Park, Korea Institute of Toxicology)

A ASafety Evaluati on a ctaoreddNanonmaterals fromthe regulatbe of Manu f
perspectiveo
(Dr. Jahangir Bin Kamaldi, Advanced Medical and Dental Institute, Universiti Sains Malaysia)

A ZnO Nanoparticles Studies: Chronic Toxicity to Freshwater Calanoid Copepod Arctodiaptomus
dorsalis and Anliacterial Activity against Uropathogens
(Dr. Christina A. Binag, College of Science & Advanced and Nano Materials Laboratory Research
Center for the Natural & Applied Sciences University of Santo Tomas)

A Health effects of engineere@nomaterials using flies as a model
(Dr. Baeg Gyeong Hun, National University of Singapore)

A AChamber system for controllable and quantitatiyv
vitro cell culture and in vivo animal studieso
(Dr JenKun Chen from the Institute of Biomedical Engineering and Nanomedicine (NHRI), Taiwan)

A AsSilver nanoparticles lead to antibiotic resista
(Dr.Chitrada Kaweeteerawat, NANOTEC)

Over 80 participants from academia, research agencies, and regulators attended the forum. The participants
gained updated information on nanosafety issues, exchanged research experiences, promoted networking,
and established research collaboration oppititsn

The 6th Thailand International Nanotechnology Conference and Exhibition (NanoThailand 2018) was held
during121 4 December 2018 wunder the theme fAFrom Fronti e
Commercializationd. The c osbkiegmademnehefielddfl ect ed t he r
nanotechnology, all for the goal of matching research with market needs. The event brought together

18
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leading researchers, scientists, and innovators to exchange experiences and create an environment that
promoted new ideas amdllaborations. The participants were over 350 participants from 21 countries with
15 academic sessions and 21 exhibitors.

Ribbon Cutting Ceremony to open NanoThailand 2018, photo source: NANOTEC

19




































































































































