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INDIAN NANOTECHNOLOGY INDUSTRY

Indian Nanotechnology Industry size ~ USD 200 million

India has more than 30 nanotechnology startups and approximately 50 research
institutes engaged in Nanotechnology R&D. Product development efforts in India are
predominantly directed towards chip design and development, nanomanipulation,
nanomedicine, and nanomaterials.

The applications of nanotechnology developed in India so far include

1. Drug delivery utilizing nanopatrticles for ocular applications
2. Water filters using nano silver coated candles for household applications
3. Nanomaterials for reducing pollution from automobiles under public

private partnership model

4, Diagnostic kit based on nano bio sensors for tuberculosis and
ophthalmology;

5. Carbon nanotube based flow sensors.

6. Some collaborative projects between educational and research

institutions and industry have been started on high performance rubber
nanocomposites for tyre engineering and innovative textiles.

Leading Indian companies like Reliance, Tata Group, Mahindra & Mahindra, and Intel
India are making investments in nanotechnology in domestic markets. Tata chemicals
is looking at entering the biotech business using nano-science as a base and focusing
on high value fertilizers at its R&D lab in Hyderabad. Reliance has set up a
nanotechnology centre to concentrate its R&D efforts in the area. Mahindra &
Mahindra are investing in technologies like wiper free windscreen and nano-ceramic
window films. Madura Garments has tied up with Nanotex from US to set up R&D
center for research on Nanoparticles for fabrics and textiles

R&D activity in India is concentrated at the top 20 premier institutions like Indian
Institute of Science, various Indian Institute of Technology, and universities like Anna
University, University of Delhi. Defense Research & Development Organization
(DRDO) and Council for Scientific and Industrial Research labs are also active
contributors to Nanotechnology R&D from India



Government Support and Initiatives

The Indian government has started a five-year national mission to make the country a
global hub for nanoscience and nanotechnology, leveraging the low-cost advantage
and its vast talent pool.

Spearheaded by the Department of Science and Technology (DST), the mission aims
to create nano clusters in the country to conduct research in the sunrise sector and
develop applications using hano materials that will have a bearing on diverse industrial
sectors as well as commoners.

With an upfront investment of US $254 million, the nano science and technology
mission (NSTM) will create an ecosystem to make India a global hub for research and
development (R&D) in nanoscience and nanotechnology.

The Nano Mission is an umbrella programme for capacity building which envisages the
overall development of this field of research in the country and to tap some of its
applied potential for nation’s development. In brief, the objectives of the Nano-Mission
are:

1. Basic Research Promotion — Funding of basic research by individual
scientists and/or groups of scientists and creation of centres of excellence
for pursuing studies leading to fundamental understanding of matter that
enables control and manipulation at the nanoscale.

2. Infrastructure Development for Nano Science & Technology Research
— For optimal use of expensive and sophisticated facilities, it is proposed to
establish a chain of shared facilities across the country

3. Nano Applications and Technology Development Programmes - To
catalyze Applications and Technology Development Programmes leading
to products and devices, the Mission proposes to promote application-
oriented R&D Projects, establish Nano Applications and Technology
Development Centres, Nano-Technology Business Incubators etc. Special
effort will be made to involve the industrial sector into nanotechnology R&D
directly or through Public Private Partnership (PPP) ventures

4. Human Resource Development — The Mission shall focus on providing
effective education and training to researchers and professionals in
diversified fields so that a genuine interdisciplinary culture for nanoscale
science, engineering and technology can emerge. It is planned to launch
M.Sc./M.Tech. programmes, create national and overseas post-doctoral
fellowships, chairs in universities, etc.

5. International Collaborations — Apart from exploratory visits of scientists,
organization of joint workshops and conferences and joint research



projects, it is also planned to facilitate access to sophisticated research
facilities abroad, establish joint centres of excellence and forge academia-
industry partnerships at the international level wherever required and
desirable.

Source: nanomission.gov.in

DST proposes to set up three nano institutes in Bangalore, Kolkata and Mohali near
Chandigarh, with a seed capital of US $ 25 Million for each of them. Jawaharlal Nehru
Centre for Advanced Scientific Research (JNCSAR) and Indian Institute of Science
(IISc) in Bangalore will be partnering for the first institute, to be located on the outskirts
of this IT hub. Similarly, the other two institutes will be set up in collaboration with the
proposed five Indian Institute of Science and Technology (NIIS&T) by the human
resources development (HRD) ministry and the National Institutes of Technology
(NITs). The upcoming institutes will offer courses for science and engineering
graduates to pursue post-graduate education in hanoscience and nanotechnology.

The Department of Information and Technology (DIT) launched ‘The Nanotechnology
Development Programme’ under which eight small and medium R&D projects and two
major projects — namely, Nanoelectronics Centres, a joint project of the Indian Institute
of Science (IISc) Bangalore and Indian Institute of Technology, Bombay (IITB), and
Generic Development of Nanometrology for Nanotechnology at the National Physical
Laboratory (NPL), New Delhi — have been initiated

The New Millennium Indian Technology Leadership Initiative programme of the Council
of Scientific and Industrial Research is promoting two public-private collaborative
ventures for developing nanotechnologies that target drugs to delivered exactly where
they are needed in the human body.

Nanotechnology R&D Centres

$ National Institute of Pharmaceutical Education and Research (NIPER) in Mohali
is developing nanotechnology toxicity guidelines and a laboratory where the
toxicity of newly developed drugs can be tested.

s IITB has developed a cardiac diagnosis product — iSens and Silicon locket —
using nanotechnology that will provide the exact reading of an individual’s heart.
iSens, a bio-chip, allows early detection of heart attack and has been developed
with an initial investment of Rs 2.7 crore. The project is proposed to get a
second round of funding under the National Programme of Smart Structure for
Rs 3-4 crore. Work on the Silicon Locket, that is already being used in many of
the hospitals, was done with the help of IT major Tata Consultancy Services
(TCS) for an investment of Rs 1 crore



s Applied Materials, Inc., a provider of Nanomanufacturing technology solutions,
has set up Applied Materials Nanomanufacturing Laboratory at Indian Institute
of Technology Bombay. The company has contributed equipment worth US $7.5
million to the Centre of Excellence in Nanoelectronics at [IT Bombay. The centre
will serve as a research and educational platform for faculty, students &
researchers in India to work on breakthrough ideas to invent and innovate
technologies that will have an impact on solving current as well as future
problems of semiconductor technology.

f Scientists at the Indian Institute of Science as well as defense research
organisations are working on understanding the impacts of nanotechnologies in
military applications in coming years.

§ The Saha Institute of Nuclear Physics (SINP) will have the country's third
Nanotechnology institute in Kolkata to ensure a close cooperation with the
industries and surface physics research. SINP, in collaboration with several
industries like Exide, Lafarge, Reliance Communications, ITC Ltd and others,
would open a dedicated Nanotech research centre called Centre for
Nanoscience and Surface Physics (CENSUP).

s Central Scientific Instruments Organization has devised microdiagnostics kits for
TB.

$ Typhoid detection kit has been developed by Defense Research and
Development Establishment, Gwalior using a nanosensor developed at the 1ISc,
Bangalore
This is not an exhaustive list. There are many other institutions involved in specific
areas of research in nanotechnology.

Advantage India

$ India is a signatory of GATT and committed to implement full-fledged patent
system

$ Proven scientific talent pool

$ No language barrier

s Cost effective

$ India has highest number of US-FDA approved facilities outside USA. This is
specially relevant for new drug development

$ Indian players account for about 25-30% of the total DMFs filed with the US
FDA



Recent Product Developments

Nanotechnology in Healthcare

Several Indian companies are investing into Nanobiotechnology R&D. Significant
amongst them are - Ranbaxy, Dabur, Torrent, Wockhardt, Dr. Reddy’s laboratories,
Sun pharma and Nicholas Piramal. These companies together have made capital
investments over US $50 million. Cadila Healthcare, Cipla, Lupin and Aurobindo are
making similar investments. By the end of 2010, the total investment into R&D is
expected to be in the tune of US $ 125 million (Source: Pharmabiz).

The results of R&D are already showing up in the form of prototypes and preliminary
launched. Some examples are:

S

Bhaskar Center for Innovation and Scientific Research, Chennai is developing
an antimicrobial spray using silver nanoparticles and herbal extracts

Biocon has launched launched breast cancer nanodrug, Abraxane, developed
by Abraxis Biosciences, US, in early 2008

Starkey India is the first company to incorporate nanotechnology into hearing
aids. The technology uses sensors that contain a giant magneto-resistance
(GMR) switch, which uses electron spin rather than magnetic charge to sense
signals and store information.

In January 2007, Dabur Pharma has developed Nanoxel - indigenously
developed nanotechnology based new drug delivery system for cancer
treatment in Indian market

Virtuous Innovation, a group company of Khandelwal Laboratories, has already
developed a patented technology on Gene Repair Therapy (GRT) to stimulate
dormant genes in an attempt to cure diseases like cancer and AIDS. The
company will soon launch a nano silver gel, developed from nano patrticles of
silver to cure burns at 10 per cent of the cost of existing topical pharmaceutical
creams to cure burns. The product is undergoing clinical trials.

Nano Cutting Edge Technology-Nanocet, an R&D nanobiotechnology company,
is pioneering the development of uniquely advanced biostabilized nanoparticles
technology in the areas of cancer hyperthermia, targeted drug delivery,
diagnostics, antimicrobial agents and treatment of pollutants.

Bangalore-based Velbionanotech is designing drugs for various diseases such
as heart, kidney stones, AIDS, cancer, and cosmetic generic products using a
short fragment of DNA as a new type of drugs. These drugs are assembled in



nanochips and as nano particles for delivering in human body, which are
affective in curing the sick / diseased and healing the injured.

$ VBN is working in new gene therapy procedures, DNA-based sensors, and
other medical applications by using a new method developed to initiate and
control chemical reactions on DNA strands.

Some Significant Achievements by Indian Pharma Industry Using Nanodevices

s Development of one dose a day ciprofloxacin using nanotechnology

$ Tumor targeted taxol delivery using nanoparticles in Phase 2 clinical trial stage
$ Improved ophthalmic delivery formulation using smart hydrogel nanoparticles
$ Oral insulin formulation using nanoparticles carriers

$ Liposomal based Amphotericin B formulation

Nanotechnology in textiles

Nanotechnology has already transformed the Indian textile industry. Various textiles
companies are developing textiles and clothing ranges with Nanotechnology
applications. The textile mills are selling large quantities of nano-treated fabrics,
especially in the international market.

$ Raymonds has had a big hit with its nano-treated trousers and is now launching
nano-shirts under the Park Avenue label.

$ Mohan Clothing, makers of Blackberry's has already introduced nano-based
trousers.

$ Ashima Group has exported over 1million yards of nano-treated fabric to top
retailers like Gap and Banana Republic

$ Arrow has launched stain-resistant Nanotechnology shirts in Mumbai. One out
of every five shirts in the Arrow office range currently uses some nano-based
chemical to make it stain-resistant and wrinkle-free. The company is now testing
nano-chemicals on its denims.

Nanotechnology in Filteration

§ Tide Waters from lIran has entered into a tie-up with Mumbai-based SSB
Technology to market its range of products under the brand Nanocid in India.

$ llIT-Madras has released a water purifier using nanotechnology. Technology
used in the product is the very first of its kind and is home-grown. No
nanoparticle based water filter exists in the world as of now. The filter uses



technology developed by IITM, and is released by Eureka Forbes Ltd. It
removes pesticides from drinking water by an unusual chemistry utilising metal
nanoparticles

Public-Private Partnership — Some examples

1. | Nano Functional Materials Centre, Murugappa Chettiar &
IIT Madras Orchid Pharma

2. | Nano Technology Centre, Univ. of Dr. Reddy's Labs

Hyderabad

3. | Centre for Interactive & Smatrt ARCI, Hyderabad &
Textiles,IIT Delhi Textile Industry

4. | Centre for Pharmaceutical Pharma industry
Nanotechnology, NIPER,
Chandigarh

5. | Rubber Nanocomposites, MG Apollo Tyres

University, Kottayam

6. | Nanophosphor Application Centre, Nanotech Corp., USA
University of Allahabad

Source: nanomission.gov.in

$ CranesSci MEMS Lab; The Bangalore-based Indian Institute of Science (11Sc)
and Cranes Software International Ltd., an Indian software company based in
Bangalore, jointly promote the Micro Electro Mechanical Systems (MEMS)
Research Lab. The objective of the laboratory is to conduct research in MEMS
and develop designs for MEMS-based devices

$ The Department of Chemistry, University of Delhi has developed nanopatrticles
to encapsulate steroidal drugs for delivery to the eye-an invention that has been
transferred for commercialization to Panacea Biotech.

$ In July 2005, Veeco Instruments Inc., established a nanoscience center in
Bangalore in partnership with the Jawaharlal Nehru Center for Advanced
Scientific Research



Nanotech Parks

f

APIDC has established facilities to set us a Nanotech park in Rangareddy
district, near Hyderabad

Haryana Govt. has announced to set up a Nanotech park near Panchkula
Karnataka Govt has announced for a Nanotech park near Bangalore

The Tamil Nadu government is proposing a nanotechnology park. The park,
likely to come up near Chennai, will focus on hi-tech manufacturing in

semiconductor foundries, chip assembly and testing, optoelectronics, solar cell
technologies and nanotechnology.

Bi - National Initiatives

Besides launching the Nano Science and Technology Initiative, India has also entered
into bilateral nanotechnology programmes with the European Union, Germany, Italy,
Taiwan and the United States.

S

Source:

A national centre for nanomaterials was set up at the International Advanced
Research Centre for Powder Metallurgy and New Materials (ARCI) in
Hyderabad, in collaboration with Germany, Japan, Russia, Ukraine and the
United States in 2004. The centre includes facilities for producing and
manipulating carbon nanotubes, ceramic and polymer composites reinforced
with such nanotubes and nanopowders for water and air purification
technologies. Four products from ARCI have already been transferred to the
industry, including a water filter system for rural areas that uses silver
nanoparticles and has shown good results. The centre has also developed
technology for coating materials with nanopowders.

SciDev.Net

The EurolndiaNet is a FP6 funded project that aims to promote stronger
collaboration between EU and Indian scientists and industrialists in the areas of
the nanosciences and nanotechnologies. The project aims to do so through a
comprehensive description of current policies, funding strategies, training
programmes and support structures for nanotechnology R&D, both in India and
the EU.

Source: www.euroindianet.info
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