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NEWS

<~ Partnerships/Collaborations

Indonesia (Source: MNI)

Singapore (Source: IMRE)
+ Tradeshow and visit to research institutes in Germany to exchange ideas

Delegates from IMRE showcased our technologies at the IDTechEx tradeshow in Berlin, held in April 27-28. Over
2500 industry participants and 170 exhibitors from leading companies around the world were invited to present their
technologies. The team from IMRE also visited and exchanged ideas on innovation with representatives from Institute
for System Innovations (Fraunhofer 1SI), research institutes for photonic systems (Fraunhofer HHI), startups (Heliatek)

and MNCs (Excelitas and Re-hau) across Germany.

Thailand (Source: NANOTEC)
. The Visit of SKKU Professors

Recently, Prof. Ji-Beom YOO, Executive Vice President of
Sungkyunkwan University’s (SKKU) Natural Science & Engineering
Campus, and Prof. Sung-Joo Lee, Chair of SKKU Advanced Institute
of Nanotechnology (SAINT) visited to Thailand with an aim to

participate in the Ph.D. scholarship selection meeting.

The Ph.D. scholarship resulted from the visit to Korea of HRH princess
Maha Chakri Sirindhorn in 2013. The princess led a group of senior officers from Ministry of Foreign Affairs and
senior executives from PTT Group to visit SKKU Natural Science Campus. The purpose of the visit was to observe

and to learn a fruitful collaboration between SKKU and Samsung.

It was recognized as a successful model for university-private sector linkage. Subsequently, SKKU agreed to grant

Ph.D. scholarship to Thai graduate students and researchers.
+ The Renewal of Second Phase of Collaboration on BL 5 (XAS Beamline)

The National Nanotechnology Center (NANOTEC), Suranaree
University of Technology (SUT) and Synchrotron Light Research BEZY" @gggf
Institute (SLRI) took an opportunity to announce the renewal of their gy ‘ih'v
collaboration to operate X-ray Absorption Spectroscopy (XAS) “

Beamline (BL) 5 at SLRI at Korat province on 15 May 2015.

Since the implementation of a joint collaboration with the aim of

investing in the construction of BL 5 in 2019, researchers from these three agencies have been used BL 5.2 on

numerous research projects which involved in the chemical and structural analysis.

The second phase of the collaboration will primarily concentrate on adding X-ray Photoemission Spectroscopy (XPS)
to BL 5.1 in order to enhance the capability of XAS Beamline technology for additional practical use. Traditionally,

XAS technique is utilized to determine chemical speciation and local structure (type of neighboring atom, coordination
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number, inter-atomic distance) of the absorbing atom.

In addition, the activities in the second phase of the collaboration are expected to
increase an interest of researchers and private sectors in the technology and to improve the national economic

competitiveness.

< Commercialization

Australia (Source: DIISRTE)

Iran (Source: INIC)
+ Iran Proposes Compilation of 2 Int'| Standards in Nanotechnology

The Secretariat of Iran's ISO/TC 229 Nanotechnologies has sent two international standards to the 33 permanent

members of the International Standard Organization (ISO) committee to vote and comment on them.

Titles of the two standards are as follows:

a. Nano-enhanced air filter media using nanofibres -- Characteristics, performance and measurement methods
b. Nanotechnologies -- Nanoclays -- Characteristics and measurements

Iran has been producing filters improved by nanofibers, including power plant filters, heavy and light machinery filters
and respiration masks since a few years ago. In fact, a new class of filters has been presented by using nanotechnology.

These filters are produced in Iran at a large scale and a few international companies produce these filters too.

The other proposed standard is the standard for the characteristics of nanoclay. The draft of the standard has been
compiled by Standard Committee of Iran Nanotechnology Initiative Council in association with an academic team.
This standard presents the most important parameters and characteristics of nanoclay by taking into consideration its
applications, and different methods to measure those parameters. The two standards should pass various stages of the

standard compilation before they are published.

Iran has so far led the compilation of three international standards in the field of nanotechnology and is among the nine
countries that have been the leader of standard compilation in the field of nanotechnology in International Standard

Organization (ISO).
INIC, Ministry of Industry Ink Agreement to Commercialize Nanotechnology

Iran Nanotechnology Initiative Council (INIC) of the scientific and technological
department of presidential office signed an agreement with the department of Education,
Research and Technology of the Ministry of Industry, Mine and Trade to

commercialize nanotechnology.

The aim of the agreement is to obtain the determined share of Iran from the global

nanotechnology market and develop knowledge-based economy, improvement and adoption of advanced technologies,

including nanotechnology, by the country's industries.

After endorsing the agreement, Dr. Sa'eed Sarkar, the INIC Secretary-General, stated that "nanotechnology has three

stages. The first stage is the production of nanomaterials, and a wide range of nanomaterials are produced in the
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country. The second stage is the adoption of nanotechnology by the industries in the country, which increases the
quality and competitiveness of the products. The third stage is the production of new products based on

nanotechnology such as fabrics, glass and smart drugs".

"Works are being carried out very well at research and development levels, and we are among the leading countries in
the field of science. However, we cannot obtain our final goal without the adoption of nanotechnology by the

industries in the country,"” he added.

Also for his part, Dr. Ali Asqgar Tofig, the Ministry of Industry, Mine and Trade Deputy for Education, Research and
Technology stated that "insufficient efforts have been made in the commercialization of nanotechnology, and we need

to create the atmosphere for the industrial society to get familiar with this technology".

Among the common plans in this agreement, mention can be made of establishment of a joint workgroup to compile
operational regulations, carrying out the required researches related to the adoption of advanced technologies,
including nanotechnology by industries, common cooperation in the promotion of nanotechnology in industries,
provision of support for the production of pilot plants for semi-industrial production of products in order to prove the
technology and to develop its applications in the field of nanotechnology, helping the monitoring of technology and
market to provide the ground for the adoption of technology by industries, carrying out the required researches related
to market development aiming at creation of required infrastructure for the adoption of technology by industries, and

provision of financial support for projects with high priority in the field of nanotechnology.
. Iran Nanotech China Center (INCC) Starts Work in Suzhou Industrial Park

Iran Nanotech China Center (INCC) opened on 12 May 2015 in the presence of Iranian and Chinese authorities in

Nanopolis Center located in Suzhou Industrial Park.

In this ceremony, a Memorandum of Understanding (MoU) was signed between Iran Nanotechnology Initiative
Council (INIC) and Nanopolis Center, aiming at development of cooperation between Iran and China in the field of

nanotechnology.

Ali Morteza Birang, the head of the scientific and technological department of presidential office for international
affairs, delivered a short speech in the ceremony and stated that opening of this center is the beginning of international
cooperation between the two countries in the field of nanotechnology. The deputy head of Suzhou Industrial Park for
science and technology, for his part, pointed to the fact that Suzhou has connected China to Iran as the beginning of
the Silk Road in the past. According to him, the opening of this center in Suzhou creates a new path of nanotechnology

between the two countries.

Also, Secretary of Iran Nanotechnology Initiative Council (INIC) Dr. Sa'eed Sarkar believes that there is an ideal
opportunity for cooperation between the INIC and the Nanopolis Center. The Head of Nanopolis Center also expressed
the hope that setting up the center would result in the development of cooperation between the two countries and the

presence of Iranian companies in Nanopolis Center.

It must be pointed out that the three countries of Finland, the Netherlands and Czech Republic have established
international centers in Suzhou Industrial Park. Iran is the fourth country to establish an office in this center to have

international cooperation.

Iran Nanotech China Center started its activity in the city of Suzhou in March 2015.
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LS Production of Industrial Nandembrane for Water, Wastewater Purification Device in Iran

Ab Roobesh Rosoob (Mahsar) Engineering and Productive Company produced and
presented to the market water and wastewater purification devices using

nanotechnology.

This device works based on the harmodynamic method and has a high efficiency in
water purification process. It has been used in various parts, including purification

of wastewater of oil wells in South of Iran.

Devices for physical purification of water through harmodynamic method have
numerous applications in various industries such as petroleum, gas, petrochemicals, water and wastewater, medical

industries, hygiene and electronics.

Ab Roobesh Rosoob (Mahsar) Engineering and Productive Company produced industrial harmodynamic wastewater
purification device and presented it to the market. The device is able to purify industrial wastewaters, including waters
contaminated with inorganic and herbal oils, dye pigments, biological pollution, organic and inorganic solutions and

suspended particles.

The quality of the products produced by plants and industries can be improved by using this technology. Some of the
common applications of harmodynamic wastewater purification device can be used in laboratories, electronics and
pharmaceutical industries, including desalination of seawater and its conversion to drinking water, desalination of well
water and production of ultrapure water. Concentration of fruit juice, milk, or sugar solutions, concentration of coffee,

tea, aminoacids and other organic materials are among the other applications of the device.

The managing director of the company stated that the production of the devices to purify wastewater of dairy products
with a capacity of 300 cubic meters per day and purify wastewater of starch with a capacity of 200 cubic meters per

day are among the other achievements of the company.

Separation process is carried out in the device through pressure system. The solution passes through the polymeric
nanomembrane that keeps the fluid on one side the vessel due to the pressure, and only the pure fluid diffuses into the

other side of the vessel.
. Iranian Foodstuff, Agricultural Industries Welcome Nanotechnology Packaging Bags

The Iranian Baspar Pishrafteh Sharif Company used nanotechnology to design specific

packaging bags and presented them to the market.

The bags significantly reduce the waste and loss of foodstuff and agricultural products

during the conservation and transportation. The company claims that this technology

enables the export of foodstuff and agricultural products to farther areas.

Baspar Pishrafteh Sharif Company was established in 2012 by a group of university
graduates of Sharif University of Technology to help farmers, producers of foodstuff and the exporters active in this
field. The products of the company are advanced packaging bags (active and smart) and advanced granules for the

production of foodstuff packaging containers.
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According to Dr. Rasoul Lesankhosh, the CEO of Baspar Pishrafteh Sharif Company, the products of the company
have been presented to the market under the commercial name of Sapack. The products can control the environment

inside the packaging bags and prevent the diffusion of gases such as oxygen, carbon dioxide and ethylene.

“Among the other advantages of Sapack, mention can be made of humidity control and prevention of the growth of

fungi and bacteria inside the bags. Therefore, the product can block the harmful ultraviolet light,” he explained.

Sapack has so far been successfully used for the packaging of dried fruits, meat, chicken and fresh pistachio. In fact,
Sapack has provided the possibility for exporting fresh pistachio for the first time to the Persian Gulf littoral Arab

states.

Sapack increases the durability of foodstuff and agricultural products at least up to 60%. In some cases like the fresh

pistachio, the durability increases up to 20 times.
New Zealand (Source: Univ. of Canterbury)

Singapore (Source: IMRE)
+  FDK inks agreement for R&D on negéneration batteries

IMRE signed a Research Collaboration Agreement (RCA) with FDK Corporation on 14 May to embark on a project to
improve the performances of all solid state batteries by reducing internal resistances of the materials via optimisation
of coating composition and sintering temperature. The partners will collaborate further on all solid lithium-ion

batteries - arguably the next-generation batteries.

“We are very happy and excited to have a great partner like A*STAR IMRE to work on new generation of battery
development. I believe this collaboration is instrumental in helping us achieve a leading position in industry,” said Mr

Hitoshi Matsushima, Corporate Senior Vice President and Group President of Electronic Device Business Group, FDK

Corporation.

FDK is a Japan-based company in the manufacturing
and sales of electronic-related materials and products,
specialising  in  battery  development  and

manufacturing. This is the third research agreement

Members of IMRE’s Advanced Energy Storage Lab (AESL) and
management with representatives of FDK Corporation

between IMRE’s Advanced Energy Storage Lab and
FDK Corporation.

+ Joint lab with leadingglass manufacer

IMRE Executive Director, Prof Andy Hor, led a team of delegates to China [l

to discuss a possible joint lab collaboration with Kibing Group. Kibing is a
leading glass manufacturer in China and owns several production sites
across China. This new partnership could potentially further enhance
IMRE’s capabilities in functional coatings and enable IMRE to develop
deeper innovative value in the growing sector of green building industry in

Singapore.

Taiwan (Source: IANTP)
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. nanoMark Progress

52 certification standards

43 Companies with 2377 products

The nanoMark enhances the overall enterprise competitiveness. The
nanoMark has been promoted for 10 years and has cumulative fruitful results. From 2004 to date, 52 certification
standards have been set up. In the same time, there are already 43 companies, 2377 products that passed the nanoMark
certification. More than 90% of the products are building materials. The results of a market research indicated that not
only can the nanoMark help the companies who have passed the nanoMark certification increase their "corporate

image", gain customer affirmative and promote "market sales”, it can even increase the selling price of their products
InformationPhoto source: nanoMarRrogram, MOEA
by 20%.

Vietnam (Source: VAST)

< New Education/Research Programs

Australia (Source: DIISRTE)
Indonesia (Source: MNI)
Iran (Source: INIC)

Japan (Source: AIST)
+ Nanotech Careeup Alliance-* A New Human Resource Developmentgrant

Nanotech CUPAL was
established  based on the
subsidized project "The
construction project for the

consortium of the fostering of

science and technology == :;',,l‘ S | v »
personnel” in FY 2014. The Tsukuba Innovatn Arna for nanotechnologyTIA-nano), including AIST, NIMS,
University of Tsukuba, and KEK, and Kyoto University's nanotechnology Hub have collaborated and launched the
following projects, NIP (Nanotech Innovation Professional) and NRP (Nanotech Research Professional), with the

aim of enhancing the career of nanotech researchers and improving their mobility.

Targets of NIP courses are young researchers and doctoral students, and its aim is to foster specialists who have a high
proficiency to contribute to innovation through accumulation of expertise and know-how on advanced equipment. A
platform will be provided to endue them with various advanced level essential technologies that will serve as a
foundation on research and development in nanotechnology by means of hands-on training courses. Through
opportunities to acquire a new position and by networking with other participants from private companies as well as
with industry-academia-government collaborative project members, each participant will finally be able to set a goal

for developing his/her career in NIP courses.
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This fiscal year’s first three introductory courses on advanced measurement technologies were held at National
Institute for Material Science (NIMS): the TEM course (April 22 to 24) with 9 participants, the surface analysis course
(May 26 to 28) with 3 participants, and the structure analysis course (June 16 to 18) with 10 participants. (Website)

Malaysia (Source: Nano Malaysia)

Singapore (Source: IMRE)
. MoU renews programmefddJ C’ s young scientists
“ alent development is about learning and creating knowledge. It’s what ultimately

drives science, and scientists, said Dr Jiang Ying, Head, Talent Development.

She was addressing attendees who gathered on 1 April for the signing of an MoU
between IMRE and National Junior College (NJC) for a student-development

programme.

IMRE and NJC have been collaborating since 2012 for scientifically inclined students

to take part in research attachments with IMRE. This MoU extends the IMRE-NJC partnership until 2018.

Under our scientists’ mentorship, NJC students won various accolades. Ms Shannon Lee, an NJC student attached to
IMRE, developed an efficient electrocatalyst from eggplants, that may be used for batteries of the future. Guided by Dr
Li Bing and Dr Geng Dongsheng, she received 3 top prizes at The Intel International Science and Engineering Fair
(Intel ISEF) 2014. Two other IMRE-mentored NJC students won Gold and Silver (Team) for their work at this year’s
Singapore Science and Engineering Fair (SSEF).

“While students are attached to IMRE, they learn to take initiative and ownership. They develop skills and even find
meaning in what they do — be it inventing something that helps the environment, a family member, or addressing

universal human needs. It’s about making discoveries,” added Dr Jiang Ying.
Taiwan (Source: IANTP)
Thailand (Source: NANOTEC)

Vietnam (Source: VAST)

< General News

Australia (Source: ANN)
. International Conference on Nanoscience and Nanotechnology (ICOMNIN2

The 2016 International Conference on Nanoscience and Nanotechnology (ICONN 2016) to be held in Canberra, 7-11

February 2016, aims to bring together Australian and International communities working in the field of nanoscale
science and technology to discuss new and exciting advances in the field. ICONN will cover nanostructure growth,
synthesis, fabrication, characterization, device design, theory, modeling, testing, applications, commercialisation, and

health and safety aspects of nanotechnology.

The conference will feature plenary talks followed by technical symposia (parallel sessions) consisting of invited talks,

oral and poster presentations on the following topics: Nanomaterials, Nanobiotechnology, Nanoelectronics,
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Nanophotonics, Computational Nanotechnology, Nanocharacterisation, Nanotechnology for Energy and Environment

& Commercialisation, Safety and Societal Issues of Nanotechnology.

. Report:Nanotechnologies for pesticides and veterinary medicines: regulatory considerations

The Australian Pesticides and Veterinary Medicines Authority report: Nanotechnologies for pesticides and veterinary

medicines: requlatory considerations—final report has been released.

The report looks at the benefits and challenges of regulating nanotechnology for use in agriculture and animal
husbandry and highlights the key regulatory considerations for agvet chemical nanomaterials, based on the current

state of knowledge.
Indonesia (Source: MNI)

Iran (Source: INIC)
- Int'l Nano School Held in Tehran, Isfahan, Kashan, Shiraz

The three-day International Nanotechnology School was held by the Center for
Pharmaceutical Research of Shahid Beheshti University of Medical Sciences and Iran
Nanotechnology Initiative Council at the Center for Pharmaceutical Research of Tehran

University of Medical Sciences on 2-4 March 2015.

The aim of the course was to establish a school to gather high school students and A NFC 20

university professors once a year to organize a three or four-day-long course with the
participation of the best nanotechnology professors from across the world. In this course, basic concepts of
nanotechnology and various laboratorial, scientific and theoretical methods were discussed in the fields of production

of goods, commercialization and intellectual properties.

Three courses were held in this school for three days at the three levels of school students, university students and
university professors with the participation of 200 participants from various cities of the country. Lecturers from five
countries the United States, Canada, Australia, South Korea and Britain in association with six Iranian lecturers

organized the courses as teachers. The invited lecturers have registered patents and nano products in the market.

This course was also held in form of one-day course in the three cities of Kashan, Isfahan and Tehran with the
participation of the same lecturers. The Center for Pharmaceutical Research of Shahid Beheshti University of Medical
Sciences seeks to organize the course in association with Iran Nanotechnology Initiative Council in different parts of
the world next years.
This course is among the programs of ANFC2015, which is being held on Kish Island on 8-11 March 2015.

. 1st Asia Nano Forum Conference was Held in Iran
The First Asia Nano Forum Conference organized by Asian Nano Forum (ANF) started on Kish Island, Iran, on March

8.

Asian Nano Forum is consisted of 15 members, including Iran. ANF tends to organize Asian Nano Forum Conference
annually in one of the member countries in order to strengthen regional coordination, to exchange scientific

information and increase cooperation among the researchers of the member countries.

There are the following four specialized sections in the conference:
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1 Water and environment

2 Standard and safety

3. Energy

4 Health and Hygiene

During the four days of the conference, 18 specialized panels are being held, among which six panels are related to

energy section, four to health and hygiene, five to water and environment and three to standard and safety.

Also workshops have been organized in AFNC2015, in which lecturers from different countries, including Iran,
Awustralia, Canada, Singapore, Hong Kong, India, Italy, the United States, Japan, Spain, South Korea, China, Malaysia,

and Britain deliver lectures on the scopes of the conference.
+ University of Tehran to Host 5th Ultrafine Grained, Nanostructured Materials Conference

TEHRAN (INIC)- The Department of Metallurgy and Materials Engineering of
University of Tehran in association with University of Trento, Italy, will organize the
Fifth Ultrafine Grained and Nanostructured Materials Conference (UFGNSM 2015) on
11-12 November 2015.

This conference will study the novel methods for the production of ultrafine grained and

nanostructured materials and their properties, production of nanoparticles, controlling
the structure of nano, nanocomposite materials, nanocoatings and thin films, characterization of ultrafine grained and

nanostructured materials, simulation and modeling and education of nanotechnology.

Guest professors from credible universities will deliver lectures in the conference. Educational workshops and
exhibition are also due to be held parallel to the conference with the participation of universities, companies and

institutes active in the field of nanotechnology.

The Fourth Ultrafine Grained and Nanostructured Materials Conference was held on November 2014, and the selected

articles were published in AMR international journal.

For more information about registration and paper submission, please visit the conference’s website at

http://ufgnsm15.ut.ac.ir.

- Iranian Female Professor Awarded UNESCO Medal in Nanoscience

Dr. Soudabeh Davaran, a professor of medicinal chemistry at Tabriz University, is one

of the eight scientists who received the UNESCO medal in the field of nanotechnology.

The medal is awarded to the researchers who have helped the development of
nanotechnology and nanoscience. UNESCO Director-General Irina Bokova presented

the UNESCO Medal to the eight laureates for the 'Development of Nanoscience and

Nanotechnologies' at UNESCO Headquarters on 10 April 2015. One of the laureates

was Dr. Soudabeh Davaran who received a medal from the UNESCO director-general.

Valentine Bukhtuyarov, Vladimir Fortov, Mikhail Kovalchuk and Mikhail Selyanin from Russia, Constance
Chang-Hasnain from the United States of America, Tebello Nyokong from South Africa, Shem Wandiga from Kenya,

and Soudabeh Davaran from Iran are the eight persons who received the medal.
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Dr. Davaran is the head of Medicinal Nanotechnology Department of Pharmaceutics College of Tabriz University of
Medical Sciences and the professor of medicinal biomaterials and medicinal nanotechnology of the university. She
was graduated from Tabriz University of Medical Sciences in organic chemistry and polymer at MSc and PhD levels,

respectively.

The UNESCO Medal “for contribution to the development of nanoscience and nanotechnologies” was established in
2010 at the initiative of the thematic group on “Nanoscience and Nanotechnologies” of the International Commission
on the Development of the Encyclopedia of Life Support Systems (EOLSS). The medal is presented to the researchers

who have significantly helped the development of nanotechnology and nanoscience.
Malaysia (Source: NanoMalaysia)
New Zealand (Source: Univ. of Canterbury)

Taiwan (Source: IANTP)
e« The 13th I nt’|I Nano Exposition

The 13" International Nano Exposition was held in Taipei, Taiwan on June 16-18, 2015. The exhibits include
Fundamental Researches of Nanotechnology, Biomedical & Agricultural Applications, Nano Electronics and
Optoelectrics, Energy and Environmental Technology, Nano Materials and Traditional Industries, Instrumental
Development, Ministry Policies for Education, and Nano Application Products. There are 39 domestic and overseas
exhibitors from various industry, academia, and research units to demonstrate the latest nanotechnology developments
and products. A workshop on Nanotechnology Innovation that aims to promote the business matching was also held

during the Exposition and attracted many researchers and potential customers to join the presentations.

Thailand (Source: NANOTEC)
. NANOTEC Research Project Awared TRF Outstanding Research Award 2014

NANOTEC research project entitled “Toxicological Evaluation of Silver
Nanoparticles-Containing Fabrics” remarkably obtained the Thailand
Research Fund (TRF) Outstanding Research Award 2014 on 21 May 2015.
The research project was classified into the category of public research for
the safe use of nanomaterials. A NANOTEC Team also revealed that

silver nanoparticles were utilized in countless commercial products

including textiles in order to prevent the growth of bacterial. It was essential to have scientific data on nanosilver

concerning the safety of users and the environment.
- NANOTEC Researchers Awarded at 43l International Exhibition of Inventions of Geneva

Dr. Kittiwut Kasemwong and Dr. Issara Sramala, NANOTEC researcher at Nano Agro and  ; ional des
nvention

Food Innovation Laboratory and KLEAN Greentech Do.,Ltd, remarkably received a Bronze — FSuisusssssiue

medal and a special award from Qatar for their joint research on “Zeta-Technology”, which s
concentrated on a mycotoxin binding for animal feed (pork, poultry and fish), at the 43™ ’
International Exhibition of Inventions of Geneva. ‘ Y
The exhibition was organized in Geneva, Switzerland between 15 and 19 April of 2015 with r

the support of the Swiss Federal Government of the State, the City of Geneva and the World
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Intellectual Property Organization (WIPO).
. NANOTEC Researchers Awarded an Outstanding Oral Presentation Award

Dr. Teerapong Yata, NANOTEC researcher at Nano Delivery System
Laboratory, received the Outstanding Oral Presentation Award for the research
entitled “Engineered M13 Bacteriophage Nanocarriers for Targeted Oral
Delivery of DNA Vaccine”, which was classified into the research area of
Diseases and R&D for Sustainable Health, at the 23rd Annual Medical Science
Conference 2015. The conference was held between 25 and 27 March of 2015

province.
+ NANOTEC Participated in HRH Princess Maha Chakri Sirindhorth 8@iniversary

To celebrate HRH Princess Maha Chakri Sirindhorn 60th Anniversary, the NSTDA Annual Conference (NAC 2015)
was organized under the theme “Science, Technology and Innovation: Princess Sirindhorn's Initiative for the Benefit
of Thai Society” during 31 March to 2 April 2015 at Thailand Science Park. The HRH Princess presided at the Royal
Opening Ceremony of NAC 2015 on 30 March 2015.

NANOTEC researchers from Mosquito Prevention and Nano-Textile Flagship program including Nanotechnology for
Environment Mitigation participated in the scientific conferences at NAC 2015 which received great interest from
academia, private sectors and researchers. It provided opportunities for discussion on the research projects and
one-on-one discussion between the representatives of private sectors and individuals from business development units

in the field of research collaboration and technology licensing.

In addition to intriguing conferences, NANOTEC also welcomed the visit of young students from elementary and high
school levels to participate in various basic scientific activities such as synthesis of silver nanoparticles and producing
soap from natural herbs. Valuable experiences were provided for students on an actual research laboratory setting. It

led to the implementation of positive mindset for them as future scientists
RESEARCH BREAKTHROUGHS

Iran (Source: INIC)
. Perfect Optical Properties in Production of Aluminum Oxide Collkéhoparticles
TEHRAN (INIC)- Iranian researchers produced nanoparticles in forms of colloids

which have very good optical properties and conserve their stability for a long time.

Aluminum oxide colloid nanoparticles have applications in various fields and industries,
including laser, solar cells, production of transistors and nanomedicine. The colloid

form of these particles have very interesting properties and characteristics, and their size,

shape and properties at nanometric scale can be controlled very well.

According to the researchers, the stability of nanomaterials in long period is one of the most important challenges in
the production of nanomaterials. The large difference between surface and volume energy of nanoparticles is the cause

of this problem. This energy gap, in addition to other parameters such as density difference in electrical charges and
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type and density of surface atoms, which are affected by the morphology of the particles, prevent the easily formation
of a stable colloid. These parameters in addition to other obstacles such as the creation of stable chemical complexes in
an uncontrolled situation prevents the formation of alumina nanoparticles in form of colloid, and therefore it is very

important to select a certain method to obtain the desirable results.

The produced nanoparticles have very high stability and appropriate optical properties, and they can be used in the
production of optical devices. Taking into account the desirable optical properties of the produced nanoparticles, it is
expected that an important step is taken in the development of nanotechnology in the field of medicine, electronics and

photonics after passing the required tests and obtaining mass-production of these nanoparticles.
+ Best Conditions for Synthesit®old Nanolayers

Researchers from Bu-Ali Sina (Avicenna) University in association with an Iranian

enterprise tried to detect effective parameters in the synthesis of gold nanocoatings.

The optimum conditions can be used in the devices to produce nanometric layers by

applying the results of the research and the costs can be reduced.

Thin layers have applications in electronic, microelectronic and optical industries. Gold

o, B et
L . o . A . v
thin films have wide applications in microelectromechanical systems, sensors, electronic  J5 *]

fabrics, bioengineering systems and so on. These applications are the result of desirable properties of gold, including

high chemical stability, oxidation resistance and good biocompatibility.

The aim of the research was to get to know thin layers and specific properties of gold at nanometric scale. To this end,
the researchers studied the creation of gold nanoparticles through physical vapor deposition method, the distribution of
nano-micro gold particles at various thicknesses and the effect of temperature on the particles before and after the

annealing process.

There will be no need for trial and error method in the creation of gold nanoparticles by using the results of the
research. In addition, the increase in the rate of the production of these nanostructures and reducing the production cost
will be possible due to the high accuracy and sensitivity of the method in the creation of gold nanoparticles and the

prevention of formation of gold oxide during and after the process.
. Nanosorbents Reduce Anmbwf Heavy Metals in Petrochemical Wastewater

Iranian researchers used zero capacity iron nanoparticles to decrease the amount of

heavy metals in wastewater produced by refineries.
This structure has high adsorption capacity and can be easily recovered and reused.

Heavy metals, including lead, copper, cadmium, chrome, zinc and nickel are the most

common metal pollutants that are found in industrial wastewater. These metals are toxic

to humans and other living creatures even at low concentrations, and it is necessary to

eliminate them from the wastewater before being released in the environment.

Adsorption is one of the simplest and most economic separation methods, which can be used in the elimination of
pollutants such as chrome from the wastewater. Although active carbon is the most common used sorbent to adsorb

chrome, researchers try to find other sorbents with high sorption capacity and ease of recovery due to the difficult and
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expensive recovery of active carbon. Iron is one of the most available elements on earth, which can be used as an ideal

option for the elimination of pollutants.

The present research studied the elimination of chrome and reduction of oxygen required for the oxidation of the
wastewater of an Iranian petrochemical unit by using zero capacity iron and iron oxide nanoparticles, and it compared

the results.

The results showed that zero capacity iron nanoparticles can be used as an effective agent in the elimination of chrome
existing in petroleum wastewater. The efficiency of the purification increases as the amount of zero capacity iron

nanoparticles and the time of the application of ultrasonic waves increase.
+  SelfCleaning Woolen Fabrics Produced in Iran

Iranian researchers produced woolen fabrics at laboratorial scale, which have

antibacterial and antifungal properties.
The produced samples show self-cleaning properties too under the radiation of sunlight.

Woolen products are very good sources for the growth of bacteria and microorganisms

due to their protein structure, and they are sensitive to alkaline and sunlight, and they

have strength limitations.

According to Amir Behzadnia, one of the researchers, this study was carried out aiming to improve the properties of
woolen products through special finishing process, including increasing the self-cleaning, antibacterial, antifungal,
acidic and alkaline resistance. This objective was achieved by creating a homogenous coating made of a

nanocomposite of zinc oxide/nitrogen — silver (N-Ag/Zn0O) on the fabrics.

Based on the results, the processing of the woolen fabric samples by using optimum amount of honeycomb
nanocomposite such as N-Ag/ZnO improves the biological, mechanical and hydrophilicity of the fabrics. Among the
other advantages of the use of this nanocomposite in the production of fabrics, mention can be made of creating a
delay in flammability, increasing the whiteness degree and decreasing the alkaline and acidic solubility without

creating the cellular toxicity.

Results of the research have applications in textile, polymer, and ceramic industries and in other applicable surfaces.

They can also be used in medical and military industries.

Ultrasonic bath has been used in the finishing process of the fabrics. By using the bath, the process is carried out in
one stage at low temperature at shorter time. Ultrasonic waves are also the cause of the homogenous distribution of
simultaneous charges of silver and nitrogen on the surfaces of zinc oxide nanoparticles. Finally, the abovementioned

properties are created in the final product by processing of the woolen fabrics with the nanocomposite.
New Zealand (Source: Univ. of Canterbury)

Singapore (Source: IMRE)
+  Keep cool with IMRE window design

Windows are the largest contributors of heat gain in buildings. Thus, modern buildings typically use double glazed
windows (DGU) together with solar control low emissivity (low-E) coatings to reduce the effect of heating. IMRE

Senior Scientist, Dr Gregory Goh, noted that heat gained through windows in the tropics is mainly due to solar
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radiation rather than the temperature gradient between the air-conditioned building interior and the surrounding
ambient. He then designed a laminated single pane window incorporating a near infrared absorbing layer coupled with
a low emissivity coated glass, as part of a $1.24 million project jointly funded by A*STAR and the Ministry of Na-

tional Development (MND). The project started in 2012 and concluded in February, this year.

Using commercially available hard low-E coated glass, the newly proposed IMRE single-pane design leads to savings
of 47% in electricity usage for air-conditioning. By adding a multilayer dielectric to this single-pane design, electricity
savings can increase to 55%. In addition, this multilayer dielectric would make the windows self-cleaning and have

anti-bacterial properties.
+  3D-print circuits with new conductive thermoplastic
Scientists at A*STAR’s Institute of Materials Research and Engineering (IMRE) have invented a new type of

thermoplastic thread that can be used in 3D printers to create functional circuits for use in electrical gadgets.

The resistivity of IMRE’s thermoplastic material is in the range of 0.5-1.0 3 cm, up to 1,000 times more conductive
than most commercially available plastic filaments for 3D printing. The filament is strong enough to stay intact

throughout the 3D printing process in a conventional thermoplastic 3D printer.

“I believe this will revolutionise desk-top manufacturing for electronic gadgets,” said Dr Johnson Goh, IMRE scientist
and Head of the Science and Engineering Research Council’s (SERC) Nanofabrication, Processing and Char-

acterisation Group and Principal Investigator of this project.

The team has found that using IMRE material to 3D-print circuits rather than creating circuits through the con-

ventional etching-and-soldering method is much safer, faster and cheaper. In addition, such circuits have highly

uniform conductivity, with less than a 5 percent variation, compared to more than a hundred percen

commercially available conductive filaments. f-ij‘

Dr Goh and his team have successfully used this new

t in many

Filament
38kQ

material to print prototypes such as a USB connector ~ Sgpmercy” / \

29 M

that can light up a LED bulb, complex

three-dimensional circuits, and a wearable flexible

sensor.
e Antirefl ective technology inspired by moths’ eyes

Nature offers many inspirations for scientific breakthroughs
and the Foundry team from IMRE have found it in moths’
eyes. Compound eyes of moths are made up of hexagonally
packed microlenses patterned with nano-scaled dome-shaped
bumps. This patterning helps to greatly reduce the reflection of

light at a wide range of wavelengths.

Replicating these nano-scaled patterns of the moths’ eyes

could offer multifunctional properties such as antireflectivity

and high transmission suitable for optoelectronic devices, but

it is challenging to produce these arrays on large-area scale substrates.
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IMRE scientists, Dr Loke Yee Chong and Dr MSM Saifullah and their team, have developed a method to create

nano-patterns over the surfaces of various materials, to reproduce the antireflective effects of the moths’ eyes.

Called sacrificial layer mediated nanoimprinting (SLAN), this new method enables fabrication of nano-scale patterns
like those in moths’ eyes on large-area substrates. The SLAN technique could also be employed in roll-to-roll and

roll-to-plate nanoimprinting.

Such a treatment can be applied to solar cells to make them more effective, to ensure that they capture as much light as

possible, rather than reflecting it.

This treatment can also make the materials super-hydrophobic (water-repelling) and produces antifogging

characteristics.

This technology was featured in a paper titled “Multiscale Ommatidial Arrays with Broadband and Omnidirectional
Antireflection and Antifogging Properties by Sacrificial Layer Mediated Nanoimprinting” in the Jan 2015 issue of
ACS Nano.

+ High-quality atomthin 2D materials for electronic dees
Typical examples of a single glazed window (left) and a double glazed window (right)

IMRE scientist, Dr Wang Shijie, and his team have developed a new technique for creating large areas of atom-thin

two-dimensional (2D) semiconductor molybdenum disulfide (MoS2) for use in electronic devices .

MoS2 belongs to a family of materials called transition-metal dichalcogenides. These materials and their wide range of
electrical properties provide an excellent platform material system for versatile electronics. However, creating
high-quality material over areas large enough for industrial-scale production has not achieved satisfactory results until

this discovery.

“Our technique is a one-step process that can grow good-quality monolayer films, or few layers of molybdenum
disulfide films, at wafer scale on various substrates using magnetron sputtering”, says Dr Wang. Dr Wang’s team has

demonstrated excellent conductivity of the MoS2 film produced by this new method.

The team will be focusing next on the application of this technique to synthesise other 2D materials and integrating

them with different materials for various device applications.

This technology was featured in a paper titled “Method for creating S ‘}«i\»‘ SO KK K] Drain

,,,,,,,

high-quality two-dimensional materials could enable industrial-scale “

production® in the Apr 2015 issue of Nanowerk News.

Taiwan (Source: IANTP)
+ Enhancing performance of inverted polymer solar cells usinggiwwa/th ZnO nanorods

In ordinary polymer solar cells, the short exciton diffusion length causes increasing probability of electron—hole

recombination as the active layer thickness exceeds the

4
V.

diffusion length. Hence, the diffusion sets a thickness ﬁgox :
———=+ organic light absorbers

limitation of the active layer. ZnO nanorods have been

—+ Zn0 nanorod array

used to provide an advantage of electronic path,

making it possible to increase the effective thickness of

1TO

Fig. Schematic diagram of the device structure with ZnO
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the active layer. However general hydrothermal treatment has a limitation of the ZnO nanorod length because the
nanorods accelerate their growth speed horizontally after growing over a period of time, leading to the reduction of
space to be filled with the organic light absorber. Thus, in this work, two-growth ZnO nanorods are employed to
overcome the above limitation. The first growth process is for defining nanorod density, while the second process is to
increase the length without much expansion of the rod size. This allows for elastically tuning the morphology between
the active layer and the ZnO electron transport layer to achieve deeper and superior infiltration of organic light
absorber. Consequently, this improves the performance of the device. The power conversion efficiencies of devices in
PBDTTT-C-T/PC71BM and PTB7/PC71BM are then enhanced from 5.40% to 7.80% and 7.24% to 8.01%,
respectively. (Yu-Che Ho, Ping-Yi Ho, Hsin-Che Lee, Sheng-Kai Chang, Yun-Ru Hong, Ching-Fuh Lin, Solar Energy
Materials and Solar Cell§32, 570-577 (2015))
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UPCOMING EVENTS - 2015

Date Avenue Events
5th Molecular Materials Meeting (M3)
Aug. 3-5 Singapore
website
Aug. 2-5, Singapore Asia Nano Forum Summit 2015
Aug. 2-7, Singapore Asia Nanotech Camp 2015
2015 International Conference on Biomedical Signal and Image Processing
Aug. 22-23 New Taipei, http://www.icbip.org/index.html
Taiwan
Contact: icbip@asr.org (Ms. Wendy Lee)
NanoS-E3 2015 - International School and Workshop on Nanotechnology
Sep.27 — Oct.2 NSW, Augstrali )
P ¢ ugstralia http://www.ausnano.net/index.php?page=events&event=226
Limpopo Province, Lt?a:mernatlonal Symposium on Nanotechnology: Occupational and Environmental
Oct. 18-22 South Africa
http://www.nanoeh2015.co.za/
2015 Asian Science & Technology Innovation Forum
Oct.22 Daejeon, Korea http://www.asianstiforum.org
Contact: arn.korea@gmail.com
Recent Progress in Graphene and Two-dimetional Materials Research (RPGR2015)
Oct.25-29 Lorne, Australia
http://rpgr.physics.monash.edu.au
The 2nd International Conference & Exhibition for Nanopia
Nov.11-13 Changwon, Website: http://nanopia.org/
Korea
Contact: office@nanopia.org
The 9th International Conference on Advanced Materials and Devices
Dec.7-9 Jeju, Korea Website: http://www.icamd.or.kr/

Contact: secretariat@icamd.or.kr

Jan.27-29 2016

Tokyo, Japan

nano tech 2016 International Nanotechnology Exhibition&Conference

www.nanotechexpo.ip/

Feb.7-11 2016

Canberra,
Australia

ICONN 2016 - International Conference on Nanoscience and Nanotechnology

http://www.ausnano.net/iconn2016/index.php
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