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Department of Atomic Energy   1

The Department of Atomic Energy (DAE) is a broad based
multidisciplinary organization establishedmore than five decades
ago. Its activities encompass Research and Development in nuclear
science and

engineering, industrial scale production of some of the critical
raw materials, manufacture of components,equipment and systems
needed for Indian nuclear programme, generation of nuclear power,
and supportto research, academic activities and services associated
with nuclear energy and allied subjects withinthe country.

Working in the areas of nuclear science and technologies, DAE
has developed a wide range oftechnologies, and those are available
for industry in the country. Short term nuclear power programme

and some of the mature spin-off technologies available for
transfer are brought out in this compendium.

They are classified under six major categories viz, Energy,
Environment, Water, Food & Agriculture,Health and Others
(Electronics, Electrical, Mechanical, Chemical and Metallurgy).

Energy

Following its mandate of enhancing the share of nuclear power in
the country through development ofindigenous and other proven
technologies, it is setting of power reactors and associated fuel
cyclefacilities in the country.

Department of Atomic Energy

Environment

The following technologies are available are:

1. Flue gas conditioning technology for reduction in suspended
particulate matter

2. Solid Waste Management Plant (NISARGRUNA)

Reactor type and capacity Capacity Cumulative

(mwe) capacity (mwe)17 reactors at 6 sites in operation at
Tarapur, Rawatbhata, Kalpakkam, Narora, 4120 4120

Kakrapar and Kaiga

3 PHWRs under construction at Kaiga 4 (220 MWe),
RAPP-5*&6(2x220 MWe) 660 4780

* Synchronised to grid on 22-12-09 ** achieved criticality on
23.01.2010

2 LWRs under construction at Kudankulam (2x1000 MWe) 2,000
6,780

PFBR under construction at Kalpakkam (1 X 500 MWe) 500 7,280

Projects planned till 2020

- PHWRs(8x700 MWe) 5,600 12,880

- FBRs(4x500 MWe), 2,000 14,880

- AHWR(1x300 MWe) 300 15,180

Additional LWRs through international cooperation till 2020
~10,000 ~25,000
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3. Radiation technology for urban sludge hygienisation

4. Plasma pyrolysis

5. Particle Aerodynamic Size Separator (PASS)

6. Infra Red Methane Gas Alarm Unit

7. Low Background Gas Flow Beta Counter

8. Improved Method for Fluoride Treatment from Aqueous
Effluent

Some of these technologies are described below while for more
information on other technologiesplease visit
http://www.barc.ernet.in/technologies/techavail.html .

Fuel gas conditioning technology for reduction in Suspended
Particulate Matter

Suspended Particulate Matter (SPM) constitutes one of themajor
air pollutants and cause many respiratory diseases

including the dreaded silicosis. Coal fired thermal
powerstations are the major culprits which contribute maximumSPM
pollution in the ambient air. The flue gas from a coalfired thermal
power station contains fine particles of ashwith size varying from
80 microns to less than 5 microns.Electro Static Precipitators
(ESP) is used to knock downthe ash particles from the hot flue gas
and to maintain SPMconcentration within permissible limits
specified by theState Pollution Control Boards. However, in many
powerstations, the concentration of the SPM exceeds the
specified

limits. This is due to the high ash content in our coals
(40-45%), low sulphur content in our coal (
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About 50 such plants have been installed at variousplaces in the
Country. Another 50 such plants are underconstruction.

NISARG-RUNA pays back Nature’s loan, in the form in

which the Nature will appreciate.

Radiation Technology for UrbanSludge Hygienization

Total sewage generation from urban centres in India isaround 30
billion liters a day while the total sewagetreatment capacity at
present is estimated to be 3 billionliters a day. The drainage and
sewerage provided covers about 80% of the urban areas.

The radiation treatment of sewage sludge offers an efficient,
simple and reliable method to producepathogen free sludge which can
be further upgraded to produce a value added bio-fertilizer and
allowrecycling of waste products.

The conventional waste water treatment plants

typically employ the anaerobic digestion processfor reducing the
pathogen content of treatedsludge. The waste water sludge generated
by asewage plant is very odorous and contains a highlevel of
pathogens which limit the reuse of thiswaste which is otherwise a
rich source of nutrients.

Its disposal in the present form is an economic

loss to the country. Further processing of thesludge to reduce
odour and pathogens is therefore

necessary, before the beneficial utilization orrecycling of
solid sludge can be recommended.The high energy gamma radiation
from Cobalt-60 has the ability to inactivate the pathogens witha
very high degree of reliability, and in a clean andefficient
manner.

Bhabha Atomic Research Centre, in collaboration withVadodara
Municipal Corporation, has established a Sludge

Hygienization Research Irradiator (SHRI) at Vadodara
todemonstrate this technology and gain hands on experience

for operating such a plant as an integral part of the
existingwaste water treatment facility. The plant has been
designedand built indigenously. The operational experience of
more

than ten years has established that a radiation dose of about3
kGy delivered to the sewage sludge ensures removal ofmore than
99.99% of disease causing bacteria.

NISARGRUNA Plant at BARC

 Manure from SHRI plant used in field

Sewage processing incorporating radiation plant
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Plasma Pyrolysis for Medical Waste

Plasma is the state of matter obtained by breaking downatoms
into ions and electrons by the process of ionization.Plasmas can
quite easily reach temperatures of 10,000

degree Celcius.

Plasma technologies offer unique solutions to meet theincreasing
demands of dematerialisation to developecologically sensible
industrial practices like hightemperatures, high chemical
reactivity, high energy densityand ability to process solids,
liquids and gases. In plasma

pyrolysis, generation of heat is independent of chemistryof
material used. It is fast heating – 5000 Celcius can beachieved in
milliseconds. It is fast quenching and consumessmall quantity of
gas. The high ultraviolet radiation flux

destroys pathogens and waste to be treated, could be dry or wet.
It is possible to recover energy in theform of carbon monoxide and
hydrogen.

Plasma pyrolysis provides solutions for complete pyrolysis of
typical hospital waste such as cellulosepolymer dressings,
polyvinyl chloride blood bags, polyurethane and silicon rubber
gloves & cathetersand other disposables made of polyethylene,
polymethyl methacrylate, rubber, glass etc. The systemprovides high
temperatures combined with high UV radiation flux which destroys
pathogens completely.

The Facilitation Centre for Industrial Plasma Technologies
(FCIPT) of the Institute of Plasma Research,Gandhinagar, Gujarat,
an aided institute of DAE, has developed Pyrolysis System for
disposal of medicalwaste. A unit is operating at the Gujarat Cancer
Research Institute at Ahmedabad and the technology

has been transferred to a private entrepreneur M/s Bhagwati
Pyrotech Pvt. Ltd., Ahemdabad, Gujarat.These plants can handle
plastic and medical waste upto 50 kg/hr.

HealthHealthHealthHealthHealth

The following technologies are available are

1. Cobalt-60 Teletherapy Machine (BHABHATRON)

2. Handheld Tele-ECG Instrument for Rural Health Care

3. Hydrogel burn and injury dressing

4. Green laser for diabetic retinopathy**5. Surgical Carbon
Di-Oxide Laser**

6. Nitrogen laser for medical applications**

7. Medical Analyzer Software

8. Digital Medical Imaging System

9. Biphasic Medical Electroporator

10. Dust Respirator and Airline Respirator

11. Impedance Cardio Vasograph

12. Cardiac Output Monitor

Commercial Plasma Pyrolysis System
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13. Non-Invasive Blood Pressure (NIBP) Module

14. TLD Badge for Personnel Monitoring

15. Direct Reading Dosimeter (QF- DRD)

16. Dry Aerosol generation/ inhalation system

17. Digital Pocket Radiation Dosemeter (DIGIDOSE)

18. Auto TLD Badge Reader [TLDBR 7B]

19. Oximeter Module (spO2  Monitor)

20. Blood Irradiator*

21. Radioimmunoassay Kits*

22 . Radiopharmaceuticals*

Some of these technologies are described below while for more
information on other technologies

please visit
http://www.barc.ernet.in/technologies/techavail.html .

Cobalt-60 Teletherapy Machine (BHABHATRON)

Teletherapy machines are used for treating localized solid
tumors, suchas cancers of the skin, tongue, larynx, brain, breast,
or uterine cervix.About half of the cancers incidents can be
treated with Cobalt-60Teletherapy Machine.

Highlights of the machine

• Fully closable collimator for improved radiation safety is a
uniquefeature of the machine.

• Automatic source withdrawal during emergency.

• Lower penumbra for better beam quality.

• All operations are completely computer controlled to
facilitateeasy operation, complete control over all operating
parametersand improved radiation safety.

• Patient details and treatment details displayed on screen for
close monitoring during treatment.

• On-screen status of AC power, battery, door, wedge, key and
air supply.

• Position of radiation source displayed: safe/ transit/
treatment.

• Display of scheduled treatment time, time completed and time
remaining.

• Treatment can be interrupted and resumed

Technology of Bhabhatron transferred to M/s Panacea Medical
Technologies Pvt. Ltd., Bangalore. So

far 14 machines have been installed in various cancer hospitals
of the country. Many more are in theprocess. One machine has been
supplied and commissioned at Can Tho Oncology Hospital, in
Vietnam.Under the National Rural Health Mission (NRHM) any 200 bed
hospital can buy such telecobalt

teletherapy machine. Ministry of Health and Family Welfare has
circulated inclusion of Bhabhatron

under list of teletheraphy machine.
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Handheld Tele-ECG Instrument for Rural Health Care

The concept of Tele-ECG was introduced more than 30years ago,
through the use of telephone lines. However,this application is
limited to communication between fixed

locations equipped with conventional handsets. The latesttrend
is to develop wireless telemedicine built aroundsatellite
communication, which requires expensive

equipment, dedicated links and skilled manpower.Similarly
wireless Local Area Networks (LANs) and short-range Radio Frequency
(RF) transceivers, as used inhospitals, can’t be utilized for rural
applications. Therefore,for worldwide communication and rural
health care,mobile cellular network like Global System for Mobile
or

 better a Third Generation network is needed.

BARC has developed a Handheld Tele-ECG Instrument operated with
the help of a mobile phone via bluetooth. It records ECG of
the subject and displays the same on mobile screen. After
complete

recording, the ECG can be sent to the expert’s mobile through
Multimedia Messaging Service (MMS)for his opinion. It is ideally
suited for rural health care. The machine can also be operated
throughLaptop or Desktop in place of mobile phone in hospitals
having local area network.

Features

• Low cost, portable and compact

• Mobile as well as LAN connectivity

• Acquisition, processing, storing and visualization of ECG in
real time• Using a secure GPRS connection for transfer of ECG
data

Hydrogel Burn and Injury Dressing

Hydrogel is a gel like material, capable of holding large amount
of water within its structure.

Bhabha Atomic Research Centre (BARC) has developed a process for
large-scale production of hydrogels

 based on cross-linking of Polyvinyl Alcohol (PVA) by
radiation. It holds patent for this process. Allingredients used in
the process are low cost, biocompatible and are locally available
or can be readilyimported under OGL.

Hydrogels are used for medicinal purposes particularly
for burn and injury dressings. These dressings have
watercontent in excess of 90% and have capacity to absorbwound
exudates. They have cooling effect on the burnwound and thus reduce
the severity of the pain. It furtherprovides moist environment,
soften any slough, provides

sterile cover and regulates the oxygen supply to the woundsite
to enable faster healing. The hydrogel has property ofadhering
firmly yet gently to the healthy surface. Thisresults in painless
dressing. Being transparent, the process

of the wound healing can be observed without removing
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7. Arsenic Removal from Drinking Water by physicochemical
process

8. Back-washable Spiral Ultrafiltration Technology for Domestic
& Industrial Water Purification

9. Shipborne Desalination Plant/ Fresh Water Generator

10. Online domestic water purifier based on ultrafiltration
polysulphone membrane.

Some of these technologies are described below while for more
information on other technologiesplease visit
http://www.barc.ernet.in/technologies/techavail.html .

Water Resources Management

During the last few decades, BARC has developed andsuccessfully
applied a number of isotope techniques forwater resources
management in collaboration with anumber of end user
organizations.

The techniques employed include the use of naturallyoccurring
environmental stable isotopes of water(Deuterium and Oxygen-18),
cosmic ray producedradioisotopes in the environment (Tritium and
Carbon-14)and reactor produced radioisotopes (Bromine-82, Gold-

198, tritium etc.).

Isotope techniques have been applied in the
followinginvestigations

• Groundwater salinisation and pollution

• Groundwater recharge in arid / semi arid areas•
Interconnection between water bodies

• Seepage in dams, reservoirs, tunnels etc.

• Flow measurements in mountainous rivers

• Dispersion of effluents in marine environment

Desalination plants (Multi-stage Flash,Reverse Osmosis, Low
Temperature

Evaporation, Multi-Effect DistillationVapour Compression, Barge
mounted RO)As a part of the programme for improving the quality
oflife of the large Indian population by systematic inductionof
nuclear energy, BARC has been engaged in R&Dactivities on
desalination since 1970s. The developmentactivities in the field of
desalination were initially based onthermal processes. Later, the
programme for developmentof membrane processes was also included in
1980s when

this process showed sign of commercial viability. Over a

period of time, BARC has successfully developed

 Mass spectrometer for measurement of stable isotopes of
water

Groundwater monitoring in coastal Orissa

Nuclear desalinatin demonstration project, Kalpakkam,

Tamil nadu
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desalination technologies based on multi-stage flash
(MSF)evaporation, reverse osmosis (RO) and low
temperatureevaporation (LTE). In the field of thermal
desalination,efforts are directed towards utilizing the low grade
heatand the waste heat as energy input for desalination.

Based on these technologies, a number of desalinationplants have
been successfully demonstrated during the lastfew years. These
include desalination plants for conversionof sea water into fresh
potable water, providing safe

drinking water in brackishness affected areas and forprocess
applications.

DAE-CSIR programme on safe drinking water costing over Rs 700
crores is being finalised. 150000

units of small capacity (electric/ non electric) water purifiers
(40 to 1000 LPD); 9000 units of communitysize water purification
systems (1–50 KLD capacity); 110 units of medium capacity land
based/ trailor-

/ barge-mounted desalination and water purification systems
(50-100 KLD capacity) and 14 units ofLarge capacity plants (more
than 0.1 MLD capacity) will be installed. 2 units of membrane
makingfacility will also be installed.

Preparation of Composite PolyamideReverse Osmosis (RO)
membranefor Brackish Water Desalination

Reverse osmosis (RO) is an efficient desalination technology

for providing safe drinking water from brackish and seawater.
Brackish water desalination is very commonnowadays as most of the
surface water available is brackishwater. With proper collection
and utilization, the rejectstream can also be beneficially
utilized.

Membrane is the key component of thedesalination process. BARC
is engaged in the

research and development of membranepreparation, assembling in
differentconfigurations and applications in variousfields. Earlier
BARC had developed andtransferred the technologies for UFmembranes.
Techn-ology for rolling of these

membranes in spiral module has also beentransferred. Present
technology is developedfor thin film based composite
polyamidemembranes and prototype 2512 spiralmodule. These membranes
are capable ofremoving 90% salinity from brackish water(~feed
concentration upto 3000 ppm). Usingthe developed technology,
commercial size flat

sheet membranes can also be made.

Reverse Osmosis Plant (Capacity: 30 cubic metre perday) set up
at Sheelgan village, district Barmer, Rajasthan.
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Domestic Water Purification Device Based OnPhotocatalysis Using
Solar Light

In a large number of underdeveloped and developing

countries, there is scarcity of safe drinking water. Peopleare
forced to drink contaminated water infested withdisease causing
bacteria, which causes many water borndiseases. Various methods
like chlorination, ozonation, bo ili ng and ir radia tion by
UV light are usedto purify water. However these methods
requirechemicals, fuel, and electricity, which are not available
inremote undeveloped areas. A “domestic water purification device”
is designed on photocatalytic

disinfection of water using non-toxic, reusable photocatalyst
and solar light. The device does not requireelectricity, chemical
and high pressure tap water.

It works on solar light. (Even diffused sunlight on a cloudy day
is sufficient), does not require electricity,chemical and high
pressure tap water, is very effective as it kill bacteria >
99.99 % (4log scale) andAlmost maintenance free except occasional
cleaning of the glass cover, prefilter and tray. The devicepurifies
water in batch mode. The device of 60 cm x 65 cm x 10 cm size can
disinfect ~ 15 liters ofdrinking water daily using solar light.

Food and Agriculture

The following technologies are available are

1. Trombay Crop Varieties (Groundnut, Soybean, Blackgram,
Greengram, Pigeonpea, Mustary,

Rice, Jute) Micropropagation of Banana2. Radiation processing of
food and agricultural commodities

3. Banana Juice Extraction Process

4. Laser assisted land leveling system **

5. Green manure crop Trombay Sesbania Rostrata

6. Pheromone Technology

7. Soil Organic Carbon Detection Kit (SOCDK)

8. Sericulture

9. Foldable Solar Dryer

10. Vibro thermal disinfestor (VTD)

11. Soil Organic Carbon Detection Kit (SOCDK

Some of these technologies are described below while for
moreinformation on other technologies please visit
http://www.barc.ernet.in/

technologies/techavail.html .

Trombay Crop VarietiesThe research and development carried out
at BARC in the field ofradiation technology applied to agriculture,
has contributed towards thedevelopment of high yielding crop seeds,
optimizing use of fertilizers

and pest control. Under nuclear agriculture programme, BARC
has
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achieved release of 38 elite varieties including 15
pulses,(blackgram, mung, pigeon pea and cow pea), 21 oil
seeds(groundnut, soybean, mustard and sunflower) and oneeach of
rice and jute. Their share in the national breederseed indent is
more than 40% for pulses and about 30%for oil seeds.

Progress in breeding of crop plants depends upon selectionof
favorable combination of characters available in thepopulation.
Heritable variants occur spontaneously in all

living organisms and are largely due to mutations of genes.The
frequency of mutations can be greatly enhanced byexposing seeds and
other plant parts to radiation. Radiation- induced mutations
enhance the range of variability from which plant breeders can
select and combinedifferent desired characteristics to produce
better crop plants. Using this approach, improved varietiesof
pulses, groundnut, mustard, rice and jute have been developed at
the Bhabha Atomic ResearchCentre (BARC).

Trombay akola groundnut (TAG-24) is:• Early maturing groundnut
variety with semi-dwarf habit, high harvest index (>50%),
high

partitioning and water use efficiency

• Released for Maharashtra, West Bengal, Rajasthan and
Karnataka

• Popular in Andhra Pradesh, Goa, Gujarat, Madhya Pradesh,
Orissa, Punjab and Tamil Nadu

• Identified as National Check Variety for Rabi/summer
trials

• Average yield: 2,000 - 2,500 kg/ha

• Responds well under improved agronomical practices wherein
>10,000 kg/ha yield achieved

Radiation processing of foodand agricultural commodities

Radiation technology can complement and supplementexisting
technologies to ensure food security and safety. Itprovides
effective alternative to fumigants that are beingphased out due to
their adverse effects on environmentand human health. Radiation
processing technology can

 be used for:

• Disinfestation of food grains and pulses

• Inhibition of sprouting in bulbs and tubers

• Extending shelf-life under recommended conditionsof
storage

• Ensuring microbiological safety

• Overcoming quarantine barriers to international trade

The technology can also be used for hygienization
andsterilization of non-food items including cut-flowers, petfood,
cattle feed, aqua feed, ayurvedic herbs and medicines

and packaging materials.

Trombay Akola Groundnut (TAG-24)
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Two technology demonstration units have been set up by DAE,
one at Vashi, Navi Mumbai, for applicationof high doses for
commodities such as spices anddry vegetables (30 tonnes/day), and
another atLasalgaon near Nashik (Maharashtra) for commoditiessuch
as onion (10 tonnes/day), cereals, pulses and their

products, and cut-flowers requiring low dose irradiation.Eight
such plants have been set up by privateentrepreneurs, five are
under construction while anotherfive MoUs has been signed.

Banana Juice Extraction Process

Banana is the most abundant fruit crop grown in India.Extraction
of juice is an effective method of reducing post-

harvest loss of the fruit. A novel lab-scale process has
beendeveloped at BARC for extraction of juice from bananaand
production of banana powder as a by-product. Clear juice with
a yield of upto 55% (w/w) is obtained withoutaddition of any
enzymes and can be stored upto 3 monthsinside cold storage at
temperatures below 40C without

adding any preservatives. The residual pulp is convertedinto
fine banana powder.

APPLICATIONS of Banana Juice

• Being high on potassium and useful enzymes, it can be used as
a health drink.

• Can be used mixed with other fruit juices or drinks for
additional flavor.

• Can be concentrated and used as Syrup in food industry

APPLICATIONS of Banana Powder

• Can be used as a substitute for flour in cakes and
biscuits,

• Can be used as a flavoring agent in milk

• Can be a good high-fiber low-sugar food base for patientsof
diabetes

Laser assisted land leveling system

 The system consists of a laser plane generator or the
scanner unit,a scale mounted sensor unit for initial surveying and
a tractormounted sensor and controller unit for controlling the
scrapper bucket to automatically level land. The control unit
can bemodified appropriately to control earth movers and road &
raillaying machines.

The scanner unit consists of a suspended diode laser module
with

a large pendulum mass. When the unit is coarsely leveled to ±
3º
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the laser is under free suspension and is plumb. A
penta-prismmounted on a precision rotating platform with the axis
co-xial tothe laser beam scans out a laser plane. The scale mounted
detectorunit is a laser sensor which indicates the position of the
scannedlaser beam from the scanner unit by buzzer as well as on a
LCDdisplay. The scale unit is used mounted on a measuring staff
and

indicates the local height at any place.

This technology has already been transferred to
“OSAWUdyog”,Ambala in Punjab.

Other Technologies

Electronics, Electrical, Mechanical, Chemical and Metallurgy

The following technologies are available are

1. Electron Beam Welding Machine/Equipment

2. Extended Reach Master Slave Manipulator (ERM)

3. Sealed Type Three-Piece Master Slave Manipulator (TPM)

4. Eco friendly surface hardening by Plasma nitriding

5. Manual Liquid Scintillation Counting System

6. Advanced PC based Acoustic Emission Analyser for Non
-Destructive Testing & Evaluation

7. USB-MCA: 8K Multi-Channel Analyzer with PHA and MCS Modes and
USB Interface

8. 20-KV, 10-80 KJ Energy Storage Capacitor Bank

9. Acceleration-Deceleration Control Valve and Circuit for
Hydraulic Lift

10. Bayard Alpert Vacuum Gauge

11. Canned Motors

12. Controlled-Potential Coulometer

13. Electrochemical System

14. Glass to metal Seals

15. High and Ultra High Vacuum Bellows Sealed Valves16.
Intelligent Braille System

17. Ionization Gauge Controller

18. Laser based Digital Data Communication System

19. Motion Feed Throughs for Ultra High Vacuum

20. Optical Encoder and Display Unit

21. Oxygen Measuring System

22. Potentiostat/ Galvanostat

23. Servo Power Amplifier for AC Servomotor
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gases to which the parts to be treated are exposed. The nitrogen
ions formed bombard the surfaces ofthe parts, which become heated
and allow diffusion of nascent nitrogen inwards to form
nitrides.During the process, the plasma uniformly covers the
contours of the parts as shown in figure 1. Thediffusion layer thus
formed has a ductile compound layer and a high wear resistance,
apart frompossessing a higher hardness and a higher resistance to
point loads, impact, etc., compared to othermethods of nitriding.
Apart from this the compound layer formed is less. Hence components
can be

directly used without any refinishing or cleaning operation.
Also the improvement in properties broughtabout by plasma nitriding
frequently allows cheaper, lower alloyed materials to be used.

Facilitation Center for Industrial Plasma Technologies (FCIPT),
a division of Institute for Plasma Research

(IPR), located at Gandhinagar, Gujarat, has developed state of
the art PN systems using actively heatedhot wall furnaces and cold
wall furnaces capable for enhanced glow discharge plasma
nitriding.Instrumentation developments include IGBT pulsers up to
100 A capacity, computer based processcontrol etc. This technology
has been transferred to Ms/ Millman Thin Films, Pune. They have
beeninstalled at Indo German Tool Room, Ahmedabad and BIT, Jaipur
with the help of FCIPT and supportfrom Department of Science and
Technology, Delhi.
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Science, Technology & Innovation
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Department of Science and Technology (DST) was established with
the objective of promoting new areasof Science and Technology and
to play the role of a nodal Department for organizing, coordinating
andpromoting S & T activities in the Country. Some of the key
constituents of its mandate are notedunderneath.

• Formulation of policy statements and guidelines and
coordination on S&T related matters whereinnumber of
institutions and departments have interests and capabilities.

• Supporting basic and applied research in national institutions
and creating infrastructural facilitiesto enable this cause.

• Fostering international cooperation in S & T.

• Socially oriented S &T interventions for rural and weaker
sections.

• Popularization of Science and Technology.

• Technology Development and Commercialization.

• S & T driven entrepreneurship development.

• Scientific Surveys and MIS for S & T.

DST also has a network of autonomous research institutions,
working in specific domain areas related to basic as well as
applied sciences. In the following pages, some of the technologies
have been showcasedcoming out of four such institutions namely i)
Sree Chitra Tirunal Institute for Medical Sciences and

Technology (SCTIMST), Trivandrum ii) International Advanced
Research Centre for Powder Metallurgyand New Materials (ARCI),
Hyderabad iii) Agharkar Research Institute (ARI), Pune & iv)
IndianAssociation for the Cultivation of Science (IACS),
Kolkata.

Department of Science and Technology

1. Blood Bag

Sterile, disposable device used for collection, component

separation, cryostorage & transfusion of blood.

Technologies in Market (SCTIMST)S.No.
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4. Hydrocephalus Shunt

3. Blood Oxygenator & Cardiotomy Reservoir

5. Concentric Needle Electrode

2. Mechanical Heart Valve

Permanent Implant to replace the diseased natural heart

valves

Oxygenator is a rigid shell disposable device used
duringopen-heart surgery as the artificial lung. Cardiotomy

reservoir is a disposable device used during open-heart

surgery for the collection, filtration and recirculation of
blood

from the surgical site.

Neurosurgical implant used for the controlled drainage of

the cerebrospinal fluid

Disposable electrode assembly to pick-up the neuromuscular

electrical activity.
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12. Fibrin Glue

11. Hydroxyapatite & Bioactive Ceramic

Composites

13. Woven Large Diameter Vascular Prosthesis

10. Glass Ionomer Cement

Sealant used to arrest bleeding

For grafting purpose

Technologies under Re-Licencing / Modification (SCTIMST)

For core build up, luting and restorative applications

Hydroxyapatite Porous Granules, Graded Porosity Buttonsfor
Burr-Hole Closure, Ceramic Spacer for Vertebral

Laminoplasty,Bioactive Composite Blocks for Iliac Crest

Repair , Bioactive Composite Porous Blocks and Rods
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16. Chitosan Wound Dressing

15. Hydroxyapatite Porous Granules

17. Bioactive Ceramic Composites

14. Field Kit for Detecing Antibiotic Sensitivty inMastitic
Milk

Cost effective, quick and convenient solution for
testingantibiotic sensitivity in mastitic milk

Substitution, augmentation, filling and reconstruction of

 bone defects

Wound dressings based on chitosan

For dental applications
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20. Microparticles Based HemostaticChitosan Material

18. Centrifugal Blood Pump

Blood Pump Control and Monitoring Unit with disposable

Centrifugal Pump Head for Extracoporeal Cardiotomy

Bypass

Removal of dental caries by a two component mixture

Porous chitosan microparticles as topical hemostat

For routine use in Operation Theatre and for special

applications, e.g.Stress test / Exercise ECG recording,

Paediatric use, Long term use in ICU

21. Disposable ECG Electrodes

19. Chemo Mechanical Caries Removal Agent

Technologies in Pipeline (SCTIMST)
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Nano Silver Impregnated Ceramic Drinking Water Filter(Real Life
Scale / ARCI)

Key Features

• Nanosilver synthesis technology developed under ARCI’s
Nanomaterials programmeand also field tested in medical centres at
various villages in Andhra Pradesh with thehelp of a NGO

• Using a simple wet chemical method the nano silver average
particle size 50 nm isimpregnated through out the cross section of
the ceramic drinking water filter.

• Easy operation and maintenance

1. No electrical power required

2. No pressurized water (tap water) required

3. Easy maintenance• Low cost

1. The amount of silver used is very low (0.2 wt %)

2. The cost of the candle increases by 25-30%

3. The cost of the filter assembly increases only by 3-5%

4. Candles are usually changed once in six months

Applications Developed and Technology Transfer Status

For ceramic water filter candles used in stainless steel
filters. The ARCI

nano silver coating technology has been transferred to SBP
AquatechPvt Ltd, Hyderabad. The technology is ready for transfer
for all otherstates except Andhra Pradesh and Tamilnadu as the
exclusivity for these

two states has been given to above company.

Micro Arc Oxidation (Real Life Scale / ARCI)

Key Features

• Eco friendly & economically viable

• Uniform, dense, hard (1300 – 1800 HV) and thick (1-200 mm)
coatings compared toconventional anodizing and hard anodizing

• Excellent tribological properties

Initial Count Count after filtration

1000 0

10000 0

100000 0

Laboratory test results for E-coli bacteria as per IS 1622-1981
& EPA Guidelines
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• 5-40 times service life enhancement

• Ability to coat a large variety of Al, Ti, Mg and

Zr metals and their alloys

• Ease to coat complex shapes and difficult to

access regions• Synthesized fully dense, ultra-hard coatings

• Coating formation mechanisms, phaserelationships and
structure-propertycorrelations established

• Successfully synthesized functional coatings ona wide variety
of Al alloys

• Optimized coating deposition kinetics (1.3 –2.3mm/min.)

• Established superior coating properties compared to
conventional acid based processes like anodizing& hard
anodizing

• Technology demonstrated for a wide array of applications

Applications Developed and Technology Transfer

• MAO Technology patented in India and U.S.

• Technology Transferred to 3 companies in India

• Technology scaled up to suit mass production requirements

• R&D efforts to establish the process on Ti, Mg and Zr
alloys in

progress• Technology Available for export and for states in
India other

than Andhra Pradesh, Tamilnadu and Karnataka as exclusivelicense
has already been given in these 3 states.

Detonation Spray Coating (DSC) Technology(Real Life Scale /
ARCI)

Key Features

• Developed with co-operation of the Institute of Problems
ofMaterial Science, Kiev, Ukraine, the original inventors of
theD-Gun

• Attractively priced-less than imported HVOF units

• Fully indigenous DSC technology now adopted widely by
theIndian industry for coating wide range of engineeringcomponents
to enhance their life

• Commercialization of DSC technology accelerated by strong

foundation laid by ARCI, through process-related R & D,

Up-scaled MAO Unit

 MAO coated textile components

DSC Unit in operation
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application development and market sensitization

• ARCI continues to develop wide-ranging coatings for Indian
industries

Properties

• Excellent Adhesion

• < 1% Porosity

• High Microhardness

• Low Thermal Degradation

• Low Oxide Content

• Good Tribological Properties

• High Coating Thickness

• Good Powder Efficiency

• Low Substrate Temperature• Low Cost of Operation

• Less Gas Consumption

• Less Water Consumption

• Less Electrical Consumption

• Less Down Time

• Less Work Scrap

Applications Developed and Technology Transfer

• Applications Developed for multiple industrial sectors
Aerospace,Engineering, Chemical, Automotive, Steel, Oil, Energy,
Paper,Textile, Power Generation etc.

• Technology successfully transferred to 4 companies in
different

regions of India

• Technology is available for export

Laser Surface Treatment and Laser Welding (Real Life(Real
Life(Real Life(Real Life(Real Life

Scale / ARCI)Scale / ARCI)Scale / ARCI)Scale / ARCI)Scale /
ARCI)

Key Features of Laser Welding

• High power density

• High depth of penetration (aspect ratios upto 20:1)

• High welding speeds and low heat input

• Can weld wide variety of materials with varying thickness

• Possibility to precisely focus the beam spot at desired
location

•  Appropriate heat balance can be obtained while welding
dissimilar materials or thicknesses

• Pulsed mode operation

DSC Unit in operation
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• Low heat input precision welding

• No vacuum requirement, unlike electron beam welding

• Can weld magnetic materials, unlike electron beam welding

• Non contact process and hence clean weld unlike Shielded Metal
Arc Welding or Tungsten Inert Gas

welding

• Some laser wavelengths can be sent through optical fiber and
to weld inaccessible locations

Applications Targeted

• Tailor-Welded Blanks (TWB) for automotive bodies

• Gear assemblies in automotive transmission

• Stringer welding to skin of fuselage

• Sandwich panels for ship building

• Stainless steel equipment

• Hermetically sealed valves for solenoid applications

Key Features of Laser Surface Treatment (Hardening, Alloying and
Cladding)

• Moderate to rapid cooling rates resulting in fine homogenous
structures

• Selectively localized area processing

• Controlled case depth

• Minimal distortion

• Chemical cleanliness

• Minimal post treatment• High process flexibility

• Excellent reproducibility

• Ease of processing with CNC programming

• Faster production rates

• No quenchant requirement

Applications Targeted

• Steam turbine blades

• Crank shafts

• Cam shafts

• Forming dies

• Cutting tool edges
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Nanocrystalline Zinc Oxide (ZnO) based Varistors (Pilot Scale /
ARCI)

Key Features

• Developed a novel method to make Nanocrystalline ZnO powders
and convert them into varistors• Nanocrystalline ZnO powder is used
as it helps reduce sintering temperature compared to

conventional micron powder

• Breakdown voltage is 5 times compared to commercial
varistors

• Coefficient of Non-Linearity is 3 to 4 times higher than
commercial varistors

• Lower Leakage current compared to commercial varistors

• Scale up using flame spray pyrolysis has been achieved

 ARCI and Commercial Varistor discs I-V Characteristics of
ARCI and commercial varistors

Applications TargetedSurge voltage protection in electrical and
electronics industry in the form of varistors and lighting
arrestors

Silica Aerogels (Laboratory Scale / ARCI)

Key Features

• Silica aerogels have been developed at ARCI in different forms
such as flexible sheets, granules,monoliths and nanoparticles.

• Low density and high thermal insulation capability

• They are prepared by sol-gel method, followed by a special
drying process known as supercriticaldrying. Even sub-critical
drying is also used depending on the application requirement

• Silica aerogels are reinforced with organic or inorganic
fibers for low and high temperatureapplications respectively to
impart greater flexibility

• The lowest density achieved is 0.05 g/cc and the highest
surface area achieved is 1600 m2/g

Applications Targeted

• Cryo insulation applications

• Light weight insulating clothing
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Zinc Oxide (ZnO) Nanorods by Flame Spray Pyrolysis(Laboratory
Scale / ARCI)

(From L-R) Aerogel developed as Sheets, Monoliths, Granules and
Nanoparticles at ARCI 

Key Features

• Bulk production of ZnO Nanorods using Flame SprayPyrolysis
(FSP) method

• FSP is a process wherein the liquid precursorevaporates in the
flame and undergoes chemicalreaction to cluster embryos of the
product material.These clusters eventually grow into nanoparticles
bycollision, fusion and sintering mechanisms

• This process is suitable for producing metal oxide anddoped
metal oxide nanopowders/ nanorods on acommercially relevant
scale

• According to results the avg. aspect ration of ZnOnanorods
were 4 and BET surface area of the powderwas 27 m2/g

• XRD results reveal formation of pure ZnO nanorods phase

Applications Targeted

ZnO nanorods for sunscreen lotions

A Novel DNA Preservation Technology – Microspore

(Bench Scale / ARI)It is a biomimetic, non-cryogenic method for
long term preservation of nucleic acids in a structurally and

functionally intact form. The technology platform uses
microcapsules of a biopolymer extracted from

plant pollen grains, namely sporopollenin. Sporopollenin is
inert to chemical action and is an excellent

insulator (resists temperatures from -196 °C to +900 °C).

Our technology (patented in India and abroad, PCT/IN2009/000641;
Indian patent no. 956/MUM/2008)

consists of a method of incorporating DNA material in the
sporopollenin microcapsules. It has been

shown by appropriate experimentation and mathematical modeling
that such DNA will remain intact

for a long period, typically exceeding 100 years.

The potential application areas for the technology are forensic
science, healthcare, pharmaceuticals,

TEM Image of ZnO nanorods
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medicine, military and basic research, etc. The technology is
likely to replace the conventional method

of preserving nucleic acids under cryogenic conditions.

Considering the vast applications of the technology the
potential market worldwide could be to the tune

of several billion dollars. The technology has won the India
Innovation Pioneers Challenge (IIPC) 2009

competition and was showcased at Intel-University of California,
Berkley Technology EntrepreneurshipChallenge (BTEC) 2009.

We have already prepared prototypekits using the technology. The
indicative price for preserving 100

nucleic acid samples works out to Rs 17000 as against Rs 29000
for a competing product available in the

market.

A Novel Protease for Industrial Application (Real Life Scale /
ARI)

A microbial protease production process is developed by using
Pseudomonas aeruginosa isolated fromvermi-compost soil. The
production of protease is optimum in a medium soyabean meal and
tryptone of

pH 7. 0, at 30°C in 72h with 1% inoculum under shake culture
conditions. The protease, which is calciumindependent, has
specificity towards natural substrates like casein, elastin,
gelatin but it does nothydrolyze collagen and keratin. The enzyme
is active in range of pH 6-11, being optimum at 8. 0,temperature
25-65°C, optimum at 37°C. The protease is stable in presence of
SDS, sodium tri

polyphosphate, sodium tetraborate, tween 80, triton X 100 which
are ingredients of commercial detergentsand surfactants. It is also
active in commercial detergents like Tide, Areal, Nirma, Rin Shakti
and SurfExcel.

The ammonium sulphate precipitated protease finds potential
application in leather industry for dehairingof hides and skins of
buffalo, sheep and goat skin without using any chemicals.
Enzymatically preparedwet blue and crest leather of buffalo hide
were of comparable quality with control. This protease can

improve leather quality and reduce pollution load of the tannery
effluent.

The enzyme finds an application as an additive in detergent and
also for recovery of silver from X-rayand photographic films and
preparation of protein hydrolysate.

ARI-SCOE Microbial Process for Removal of H2S

from Biogas (Laboratory Scale / ARI)

The process uses Thiobacillus culture in fixed film reactor for
removing H2S from biogas. H2S is reducedfrom 3 % to 0.01 % in 6-8
minutes. CO2 concentration is also reduced by 12 %.

High Solid Biomethanation (Real Life Scale / ARI)

The process removes 60 % COD of distillery waste having initial
COD 150,000 ppm in two-stage anaerobic digestion process. The
process generates 15 L biogas/ L waste, methane content of whichis
55-58 %

Microbial Technology for Removal of Aromatic Dyes and
PhenolicCompounds from Industrial Waste Waters (Real Life Scale /
ARI)

The invention relates to a process for treatment of industrial
wastewaters containing triphenylmethane

(TPM) dyes comprising immobilization of bacterial culture of
Pseudomonas mendocina on brick pieces,
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circulation of industrial wastewater containing TPM dye in the
range of 2-10 ppm, through brick mediahaving immobilized culture
using water circulation pump, at 28±20 °C for 48 h, which results
in 85 to90% removal of TPM dyes and degradation of the dyes to
carbon dioxide.

Technology for the Production of Chromium-Enriched Yeasts
(Laboratory Scale / ARI)

A microbiological process is developed for the treatment of
effluents containing heavy metals in bioreactors. The specific
microorganisms convert soluble metals into their insoluble forms
which areeasily separated by settling or filtration and effective
removal of metals is achieved. The method is non-

polluting and hence eco-friendly.

Integrated Microbial Process for the Removal of
GroundwaterArsenic (Real Life Scale / ARI)

The invention describes an integrated microbial
oxidation-alumina adsorption process for the removalof arsenic from
groundwater

Integrated Chemical-Microbial Process for the Recovery ofMetals
from Photovoltaic Modules (Laboratory Scale / ARI)

A chemical-microbiological method for the recovery of metals
from cadmium telluride photovoltaicmodules is proposed. The
chemical component utilizes dissolution of metals. Selective
biosorption ofsilver and cadmium is achieved with recovery of 86%
and 80%. Tellurium is converted microbiologicallyto its metallic
form in a bioreactor and can be converted at an efficiency of
99%.

Formulation Comprising Nanoparticles of MethylglyoxalConjugates
(Pilot Scale / IACS)

This invention relates to methylglyoxal chemically conjugated to
nanoparticles i.e. nano-methylglyoxal

as an anticancer drug. The invention specifically applies to the
use of nanoparticles conjugates of

methylglyoxal for inhibition and/or treatment of cancer of the
Colon, Prostate, Larynx, Kidney, Pancreas,

Lung, Breast, Intestine, Oral cavity, Ovary, Glioblastoma, and
Leukemia. The invention also relates to

compositions and optimization of the methods of preparation of
nano-methylglyoxal. The anticancer

activity of the conjugates is attributed to the inhibition of
the activity of glyceraldehyde 3 phosphate

dehydrogenase enzyme. The invention therefore relates to
compositions and methods of inhibiting cancerusing Schiff’s base
conjugates of methylglyoxal with chitosan, which is more effective
than methylglyoxal

alone.

Transition Metal Doped Semiconductor Nanocrystals (Pilot Scale /
IACS)

This invention deals with transition metal ions doped
semiconductor nanocrystals that are free fromheavy metals like
cadmium and therefore environment friendly. The present invention
also deals with a

process for the preparation of such transition metal ion doped
semiconductor nanocrystals, where thereactions take place at a
temperature less than 300oC. The said doped nanocrystals are stable
in air and

under UV radiation in both solution and precipitated solid form.
The semiconductors used are mainly
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Anticancer Activity of Imino-Acid Conjugates ofMethylglyoxal
(Laboratory Scale / IACS)

The invention relates to the use of imino acid conjugates of
methylglyoxal for the inhibition and/or

treatment of cancer. The invention relates more specifically to
the use imino acid conjugates ofmethylglyoxal for inhibition and/or
treatment of cancer of the Colon, Prostate, Larynx, Kidney,
Pancreas,Lung, Breast, Intestine, Oral cavity, Ovary, Glioblastoma,
and Leukemia. The invention also relates tocompositions and methods
of inhibiting cancer using imino acid conjugates of
methylglyoxal.

A Multi-Junction A-Si : H Solar Cell (Laboratory Scale /
IACS)

A multi junction a-Si:H solar cell having doped microcrystalline
thin films comprising the followinglayers. i) a SnO2 - coated glass
of 10% Haze; ii) p-type a-SiC:H film as window layer having a
thicknessof about 100 A; iii) an optical band gap of 1.9eV and dark
conductivity - 10-6 Son-1 ; iv) buffer layer is aa-SiC:H film with
optical band gap of 1.85 eV and thickness of 50 - 100 A; v) undoped
a-Si:H film of a top

cell in multijunction solar cell having band gap of 1.75 eV and
thickness of 700 — 800 A; vi) n-type ?c -Si:H film having thickness
of 250 - 300 A; vii) p-type a-SiC:H film of a bottom cell of said
multijunctionsolar cell having thickness of 800-100 A; viii)
undoped a-Si:H layer of said bottom cell having thickness

of ~ 3000 A; ix) n-type a-Si:H layer having thickness ~ 300-350
A; and x) back metallization by Ag. Theinvention relates to
wireless communications, and in particular, to a receiving device
and method in a base station, for locating a mobile
station.
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Rotaviral Diarrhoea Vaccine

Rotavirus infections are the leading cause of
diarrhea-associated mortality in developing countries. It isthe
leading cause of dehydration and accounts for 150,000 deaths per
year in children in India.

• World Health Organization and the Global Initiative for
Vaccines and Immunization have

recommended the accelerated development and introduction of
rotavirus vaccine as a priority.

• DBT supported Rotaviral Diarrhoea Vaccine development.

Product

• Live attenuated oral Rotaviral vaccine based onstrain 116E

Partners

Academic

•  All India Institute of Medical Sciences New Delhi

• Centre for Disease Control and Prevention, Atlanta

• Indian Institute of Sciences, Bangalore

• Stanford University, USA.

• Society for Applied Studies, New Delhi

• National Institute of Immunology, New Delhi

Industry

•  M/s Bharat Biotech International Limited, Hyderabad

Current Stauts

The Phase-III clinical trials will be initiated by March/ April,
2010.The vaccine is likely to beavailable by 2011.

JEV-CHEX – An test system for early detectionof Japanese
Encephalitis

 JEV-CHEX is a diagnostic kit to detect JE virus in CSF
with100 % specificity and sensitivity. It is a rapid ELISA for
IgMcapture developed jointly by the NIMHANS, Bangalore;NII, New
Delhi and KGMC, Lucknow through DBT supportand commercialized by
Xcyton Diagnostic Ltd, Bangaloresince 2004 after extensive clinical
testing. The kits are

available at a price of about Rs. 100 per test and also
supplied

to WHO.

Department of Biotechnology
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 Japanese Encephalitis is the most common encephalitis
caused by an arbo-virus with ~50,000 deathsannually worldwide.

In India, repeated epidemics have occurred in the states of
Andhra Pradesh, Orissa, Bihar, Uttar Pradesh

and the virus has made inroads in the states of Haryana, Punjab
and Rajasthan alerting healthy officials.

There have been many episodes of JEV in Gorakhpur district in
UP.Though many countries have adoptedvaccination programme in their
immunization schedule for children, its early detection is
important inproviding timely treatment.

Other affordable healthcare productIMMUVAC-a promising
immuno-modulator for Leprosy &Tuberculosis

Immuvac is based on killed  Mycobacterium indicus
pranii- MIP  (earlier known as Mw) developed by the
National

Institute of Immunology and being commercialized by M/sCadila
Pharmaceuticals, Ahmedabad after technologytransfer.It has received
Orphan drug designation in USA as

an adjuvant to MDT for multi-bacillary leprosy and hasshown
profound immuno-modulatory effects intuberculosis as well.

There are emerging indications that MIP may be
clinicallyuseful as an immuno-modulator in other
diseasedindications including cancer.

Low-cost Recombinant FSH- LIGRAF for infertility treatment

Developed under SBIRI, the recombinant FollicleStimulating
Hormone (r-FSH) is being commercialized bythe M/s. Bharat Serums
& Vaccines Ltd., Mumbai under the

 brand name “Foligraf”. The product has been launched inthe
Indian market in 2009 with a market share of approx.30% in the
Indian recombinant FSH market.

It is in a lyophilized form in two different strengths of 75IU
& 150 IU per vial. Used for treatment of fertility disordersin
women, it has shown to effectively stimulate follicular

development and steroidogenesis, despite unmeasureableLH levels
in women whose endogenous gonadotrophinsecretion is suppressed.

Dispersible Zinc Tablet- a novel anti-diarrhoelformulation for
National ProgramMore than 1.5 million children under five continue
to dieeach year as a result of acute diarrhea with about
500,000deaths in India. The use of Zinc along with oral
rehydrationtherapy (ORT) is recommended by WHO and Governemnt

of India after R & D by DBT, WHO & AIIMS, BIBZinC-20mg
(Dispersible Zinc Sulphate Tablet)
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Recommendations

• 20 mg of elemental zinc supplementation per day for 10-14 days
for children

• 10 mg per day for infants fewer than six months of age

GOI recommends the inclusion of zinc in RCH 2 / NRHM for
treatment of diarrhoea. The recommendationis: 20 mg. of zinc
suplhate dispersible tablets for use in child hood diarrhoea for 14
days alongwithaddition of ORS.

Iron-rich Rice for Anaemia ControlFor ICDS & NRHM
Schemes

• ULTRA RICE®- UR is a micronutrient-fortified,manufactured food
product that was developed toaddress nutritional deficiencies in
populations where

rice is a staple food• UR grains resemble traditional milled
grains in size

and shape and remain stable during washing &cooking stages
of rice preparation

• Iron Fortified Rice Premix increases body iron stores

and reduces iron deficiency in school children

• Can be introduced in the Mid-day meal programmespecially under
ICDS and NRHM schemes

• Introduced at Naandi Foundation, Vishakhapatnamfor about
60,000

• Resource poor school children

• Local capacity-building through DBT: Enquiries frompotential
units welcomed

Novel Therapeutic Food for Management ofSevere Acute
Malnutrition (SAM): Hospitals/ Re-habilitation Centers/
Homes

• 8.97 million “under five children” suffer from acute

SAM

• For SAM in children above the age of 6 months,
home- based Medical Nutrition Therapy can reduce thefatality
rates significantly

• Novel therapeutic foods can be used in hospitals,
re-habilitation centers or at home

• Therapeutic Foods for SAM developed in India as perWHO
specifications and tested. These have specificcompositions and were
proved to e effective for

functional recovery


	
8/9/2019 dept of science-isro-atomic-energy.pdf

48/143


	
8/9/2019 dept of science-isro-atomic-energy.pdf

49/143

Department of Biotechnology   41

• The project has helped to serve the society and makemission of
providing health care to masses. The centeris now in the process of
expanding the services byprocuring homograft valves from other
postmortemcenters of India.

Fecal incontinence- a device developed for ICU patients

• A tool to collect & contain fecal output in
incontinentpatients efficiently

• About 50 % of ICU patients have the problem

• Easy and hygienic to use

• Developed under Stanford India Biodesign ( SIB)

programme

About SIB

The product been developed by Stanford IndiaBiodesign, which is
a DBT funded center at All IndiaInstitute of Medical Sciences in
collaboration withthe Stanford University, USA and India Institute
ofTechnology, Delhi .

Current status

• Clinical and business validation complete

• Product development complete

• Technology secured by multiple patents globally

• Successful ‘first-in-man’ safety studies at AIIMS

• Regulatory approval and product commercialisationin
process

Bioreactor for Prawn-seed Production inAquaculture Industry

Bioreactors for Nitrifying Water in Closed SystemHatcheries of
Penaeids and Non-Penaeid Prawns has beendeveloped at the Cochin
University of Science &

Technology, Kochi for aquaculture industry and transferredto the
Oriental Aquamarine Biotech India Pvt. Ltd,Coimbatore.

It is based on Packed-bed nitrifying technology (PBBR) thatis
useful for organic re-circulation of prawn-seed productionin small
hatcheries with added advantage of water quality

management. Packed bed bioreactor
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The nitrifying bioreactor technology facilitates conversion of
the conventional open systems to closedones with recirculation. Two
categories of reactors have been developed such as In-Situ Stringed
BedSuspended Bioreactors (SBSBRs) and Ex – Situ Packed Bed
Bioreactors (PBBRs). Principally the integrationof the reactors is
at three locations in a larval production system such as:

1. PBBRs in the reservoir system2. PBBRs at brood stock
maturation system and

3. SBSBRs at the larval rearing.

The technology has been further supported under SBIRI scheme for
large-scale validation and refinementof bioreactors in
aqua-farms.

High-yielding silkworm variety for adoptionin Seri-culture

Sericulture is an important cottage industry based on
agro-forestry practiced in more than 60,000 villages andproviding
employment to 60 lakh people; mostly fromweaker section and rural
areas

• The high silk yielding Japanese silkworm strains arehighly
susceptible to baculovirus infection

• About sixty percent of the silkworm cocoon crop lossin India
is due to baculoviral infection at the larval stage

BmNPV infected silkworm larvae
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• Transgenic silkworm lines successfully developed against four
essential baculoviral genes thathave tested for their baculoviral
resistance for the last two years

• Silkworm lines provide over 80% resistance against baculoviral
infection

• The laboratory trials are being conducted in Andhra Pradesh
and Karnataka in collaboration with

sericulture centres. The transgenes have been found to be stable
in the transgenic silkworm lines.

Early Maturing Quality Maize Hybrid- for Hilly Terrain

Maize one of the major sources ofcalorie and protein is
deficient inessential amino acids viz., lysine andtryptophan.
Quality protein maize(QPM) contains twice as muchessential amino
acids than the

normal maize. In India, absence ofcommercial QPM hybrids in
themarket is singularly responsible forthe poor spread of
nutritionally balanced maize. Although, there arefew hybrids
available but all ofthem are late maturing; hence notfitting into
the cropping sequence ofthe hills

• DBT through Vivekanand Parvatiya Krishi Anusandhan
Sansthan(VPKAS), Almora aimed to convert

the existing early maturing inbreds to QPM inbreds for
developing early maturing QPM hybrids.• Under the project, the
conversion was undertaken for the parents of Vivek Hybrid 9 viz.,
CM 212

and CM 145 into QPM versions using ‘Molecular Marker Assisted
Selection’.

• The QPM version showed 9-12% superiority in grain yield over
the normal inbred versions.

• The reconstituted QPM hybrid (Vivek QPM 9) yielded at par with
Vivek Maize Hybrid 9 in theHimalayan states (58 q/ha) as well as in
peninsular India (54 q/ha) under the All India Coordinated

Maize Improvement Project during 2005 and 2007.

• Based on its performance, the hybrid has recently been
released for commercial cultivation in theHimalayan states as well
as peninsular India.

• Better quality of protein in QPM is expected to help in
reducing protein malnutrition among ruralmasses. Now efforts are
being made to increase further the lysine and tryptophan contents
in it.

Tissue Culture Products- Mass Propagation TechnologiesDBT has
set-up a modern state-of-the-art Micro-propagation Technology Park
(MTP) at Gual Pahari,

Gurgaon, on the Delhi-Haryana border through TERI. With an
annual production capacity of 1.5 – 2.0million tissue cultured
plants, the facility is managed by a dedicated team of research
scientists andproduction staff. MTP is ISO 9001 certified and
accredited under the National Certification System forTissue
Culture Raised Plants (NCS-TCP). Over 18 million plants have been
supplied to various stateforest departments, horticulture
departments, private entrepreneurs, nurseries, agro-based
companies,

and farmers
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List of species for which micropropagationprotocol is available
at MTP

Forestry species

•  Anogeissus spp.• Bambusa bambos

• Bambusa balcooa

• Bambusa nutans

• Dendrocalamus asper

• Eucalyptus spp.

• Leucaena hybrids

• Paulownia fortunei

• Populus spp.

Fruit Species

• Apple (Rootstock)

• Banana

• Citrus (Rootstock)

• Strawberry

• Pineapple

Cash Crops and Vegetable Crops

• Asparagus

• Black pepper• Ginger

• Hops

• Large cardamom

• Leek

• Potato

• Sugarcane

• Turmeric

Medicinal & Aromatic Plants

•  Aloe vera

•  Artemisia

• Bacopa monnieri

• Centella asiatica

• Chlorophytum borivilianum

• Patchouli

• Rauwolfia serpentina

• Stevia

• Swertia chirata

• Vanilla

Ornamentals (Foliage )

•  Aglaonema

•  Alpinia

• Calathea spp.

• Clerodendron inerme• Cordyline

• Dieffenbachia

• Dracaena

• Drosera adelae

• Duranta

• Euonymus

• Ficus spp.

• Fittonia

• Hosta

• Hypoestes phyllostachya•  Miscanthus sinensis

• Nandina domestica

• Peperomia

• Philodendron scandens

• Philodendron xanadu

• Phormium

• Pothos

• Syngonium podophyllum

• Yucca

Ornamentals (Flowering)

•  Amalanchier

• Callistemon

• Carnation

• Chrysanthemum

• Dahlia

• Euphorbia

• Geranium

• Gerbera

• Hibiscus• Hydrangea

• Lilium

• Liriope muscarii

• Ophiopogon

• Petunia

• Pinguicula sp.

• Plumbago

• Rose• Thalictrum

• Verbascum

• Viburnum
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Mycorrhiza- a new generation broad spectrum biofertilizer

Mycorrhiza is a broad-spectrum non-specific organism that
colonizes 85% of land plants. The biofertilizerhas a broad
ecological adaptability. It offers up to 50% of reduction in
Phosphate fertilizer application by better uptake of nutrients
like phosphorus and many immobile trace elements like Zn, Co, Mn,
Fe, Cu,Mo etc. resulting into better nutrition to plants.

t offers tolerance to a range of soil stresses like heavy metal
toxicity, salinity, drought and high soiltemperatures and also
provides high resistance to various soil and root -borne pathogens.
Its helps inimproving soil health productivity.

The DBT-TERI mass production technology for Mycorrhiza has been
transferred to several industries.

The output is as follows:

Cadilla Pharmaceuticals Ltd. — 500 tones per yearMajestic
Agronomics (P) Ltd. — 1000 tonesNeesa Agritech Pvt. Ltd. Ahmedabad
— 500 tonesCosme Pharma Lab. Ltd. Goa — 1000 tonesKCP Sugar and
Industries Corp. Ltd AP — 1000 tones

4000 tones

Biopesticides- Suitable for Integrated Pest Management

Bollcure- A new botanical pesticide is a biopesticide
extracted from Eucalyptus plant and the formulationdeveloped
through financial support of DBT at TERI, New Delhi. It is a liquid
emulsifiable concentratethat has to be sprayed with a dose of 1 Lt
over 1 acre. It is:

• Effective against Helicoverpa armigera

• Results in significant reduction in larval weight (88%)

• Suitable for both organic and IPM crop practices and
conventional as well as Bt cotton

• Multi-locational trials conducted against cotton and chickpea
have proved it to be an effective biopesticide

• Cost-benefit ratio for cotton is 1:4.15 & chickpea is
1:17.1
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• Environment friendly;safe for mammals withLD50 > 2000/5000
mg/kgwith a shelf- life of 1 Year

• Technology transferred toSri Biotech Laboratories

India Pvt. Ltd.,Hyderabad and PasuraBiotech Pvt.
Ltd.,Hyderabad.

Bioprahar  is a microbe-based biopest ici da l
formulat iondeveloped by ICGEB, NewDelhi. An effective formulation
comprising the bacterium, surfactants and adjuvant with a shelf
life over

a year has been prepared. The product has been commercialized in
India.

Salient Features

• Highly effective against diamond back moth, mealy bug and
woolly aphids, red mites of brinjal &okra

• Ideally suited for integrated pest management programs on
cotton, okra, tomato, tobacco, castor etc.

• No chemical residues in fruits, vegetables, grains, feeds and
fodder; it prevents soil, water and airpollution & is eco
friendly and safe to use.

Designer’s Crops (Genetically Modified) : Commercial & in
pipeline

A number of candidate genes identified & tested for

• In-built resistance against insect pests & diseases,

• tolerance to drought/salinity stresses

• Improving nutritional quality.

Facts on GM Crops

• So far, India has adopted only Bt. Cotton for its commercial
cultivation

• Bt. Cotton has increased yield by 31% with reduced insecticide
sprays by 39% with environmentaland health implications

• Increased income by US$ 250 or more per hectare

Bt cotton Doubled India’s total cotton production

• Currently over a dozen crops being field-tested including
staples crops like rice; vegetables, legumes,oilseeds namely -
brinjal, potato, tomato, chickpea, pigeonpea, cauliflower, cabbage,
groundnut

and rapeseed.
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Crops & Traits

Rice

• Biotic Stress Resistance: Bacterial blight, BPHresistance,
gall midge resistance, Blast

resistance.• Salinity Stress Tolerance

• Introgression of sub1 locus conferringtolerance to
sub-mergence

Wheat

•  Mobilizing QTL/Genes for quality traits and biotic
stress resistance into high yieldingvarieties

Maize

• Conversion of inbreds maize to QPM

• Enhancement of amino acids in elite varieties

Chick Pea

• Enhanced fungi resistance

Cotton

• Fibre strength and oil content, gene stackingin Bt.Cotton

Brinjal• Resistance against Fruit & Shoot borer

Mustard

• Seed yield and oil content, Low glucosinolate,Aphid
resistance

Soybean

• Resistant to yellow mosaic virus

Sorghum• Shoot fly resistance

Groundnut

• Resistance against TSV Virus

OilZapper- An Eco-friendly solution for Oil-spills & Oily
sludge

• A bacterial consortium combining the cultures of five
bacterial strains that could degrade crude oiland oily sludge

• Named ‘Oilzapper’, it is appropriate for degrading crude oil
and oily sludge ; degrade varioustypes of oily sludge ; end
products of sludge degradation i.e.carbon dioxide, water and fatty
acidsharmless

• Tested under laboratory and field conditions

• Already,more than 1.53 Lakh metric tons of oil soaked soil and
oily sludge has already been biodegraded and large area of
land contaminated cleaned up using Oilzapper

• Eco-friendly & more economical than

conventional technologies

Existing Beneficiaries

• Indian Oil Corporation Ltd, India

• Bharat Petroleum Corporation Ltd, India

• Oil India Ltd, India

• Oil and Natural Gas Corporation Ltd, India

• Hindustan Petroleum Corporation Ltd, India

• Reliance Petroleum Refinery, India

• KOC, Kuwait (Demonstration)
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Biotechnology Parks: Centre-state Venture

• Established in several states through DBT• Aiming to
strengthen/develop state biotech-industry capacity-building through
public-private

partnership• State Govts. encouraged to take lead &
proactive role• Funds available through SBIRI and BIPP grant
schemes

Existing Biotech Parks and Incubators

• Biotechnology Incubation Centre at Shapoorji Pallonji Park by
Indian Institute of Chemical

Technology (IICT), Hyderabad – The Park, with an investment
of Rs 690 crores by the privatecompanies, has 33 companies and
providing employment opportunity to 2400 members. DBT
hascontributed Rs 17.29 crore to IICT, Hyderabad.

• Biotechnology Park, Lucknow - The Biotechnology Park at
Lucknow has been set up on 8 acres ofland. The contribution of the
Department for the incubator facility is Rs 21.99 crores.

• Golden Jubliee Biotechnology Park for Women, Chennai, Tamil
Nadu -Registered as a Society

under Tamil Nadu Society’s Registration Act 1975, it is a joint
project of DBT and the Governmentof Tamil Nadu. It is located in
Siruseri, Chennai, and fully functional. DBT has contributed
anamount of Rs 400.00 lakhs for the park.

• TIDCO Centre for Life Sciences (TICEL) Bio Park, Chennai,
Tamil Nadu - The TICEL Bio Park,Chennai has been established by the
Government of Tamilnadu in technical collaboration withCornell
University, USA.

Biotechnology Parks & Incubators in the Planning Stage

• Food Biotechnology Park, Mohali, Punjab• Business Incubation
Centre at University of Agricultural Sciences, Bangalore•
Biotechnology Park, Guwahati

• Nano Biosym Technology Park, Himachal Pradesh• Marine Biotech
Incubation at Ahmedabad• Biotechnology Park, Kerala• Biotechnology
Park, Karnataka• Biotechnology Park, Orissa
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Biotechnology in North-East India

The North-East Region (NER) of India which is the world’s
biodiversity hotspots has been identified bythe DBT for focused
Research and Developmental activities. DBT has earmarked 10% of its
total

 budget amounting to Rs.100 crore for the year 2009-10 to
promote R & D activities in NER and initiatedmajor
programmes

Education

• Support to promotion of Star Colleges of NE in Life Sciences
and Biotechnology Education andTraining

• Programme Support in the areas of Biotechnology to Indian
Institute of Technology (IIT), Guwahati

• Programme Support to Clinical Research Network in NE Region•
Network Programme on Developing Drugs from Medicinal Plants of NER•
Network on Management of Classical Swine Fever in Piggeries in NER•
Launching of Special Fellowship/Associateship• DNA Clubs (DBT’s
Natural Resources Awareness Clubs) for NER

• Exclusive Biotechnology Overseas Associateship for NER
Scientists

Bio-informatics

• Establishment of North Eastern Bioinformatics Network
(NEBINet)• On-line information access facility for Schools

• Creation of e-Journal Access Facility• NER-DeLCON- E-Journals
access to NER instituions

Infrastructure

• A Biotechnology Incubator for entrepreneurship development in
Assam.• Established Regional Research Centre of IBSD in Sikkim
State• Women Biotechnology Park• Bioresources Centre at NEHU,
Shillong• Modern Infectious Disease Detection
laboratory/infrastructure in 11 Medical Schools• A Rural
Bio-resource Complex targeting 1500 households from 15 villages
spread over 5 clusters.

• Establishment of Biotech Hubs and State Nodal Centres

Biotech Park, Lucknow
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Funding opportunities for Public - Private Partnership DBT-
support for Biotech Companies

Small Business Innovation Research Initiative-SBIRI

• For early stage & late stage investments for biotech
innovations

• Middle-size, Start-ups & SMEs eligible

• 90 approved projects under way in medical, agriculture &
industrial biotechnology sectors

Biotechnology Industry Partnership Programme-BIPP

• BIPP is an Advanced Technology Scheme high risk,
transformational technology/processdevelopment

• Open to all companies for “Break through research” which
enables product and processdevelopment; and are patentable, with IP
ownership rights resting with industry.

•  Infrastructure support provided• Areas include: Medical,
Agriculture, Bio-energy; Implants & Devices, Instrumentation,
Green

Technologies & Other industrial products and processes

• Novel products under development include

I Health Care

IN-105 tablets - oral insulin

Drug for Diabetes associated Heart Failure)

Mucosal Vaccine For Hpv

Immunogens and monoclonal antibodies against pandemic H1N1

Recombinant Human Papillomavirus vaccine

H1N1 pandemic influenza vaccine

Rotavirus Vaccine Candidate 116E

II Agriculture

Stress tolerant rice

Transgenic rice tolerant to rice yellow stem borer

Eco-safe multiple insect resistant transgenic cotton

Non-transgenic Papaya resistant varieties to pa[aya ringspot
virus

‘Herbicide & Stress tolerant’ transgenic Onion

III Energy

Self-glucogenic Pearl Millet for Bioethonal products

A process for Enhanced Ethanol Yield from Molasses
Fermentation

ANTI-TNF-a ANTIBODY scFv

Biological Hydrogen Product

Butanol production from lignocellulosic biomass

Products /Processes under development through BIPP Support

Web Address: www.dbtindia.nic.in
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S. Technology/Product Brief Technical Applications Scale ofNo.
Profile Validation

Self heating system (Therm-O-Pack) is a

chemical based heater useful for heating

Ready-to-Eat (RTE) Retort processed food

in flexible pouches at consumption

temperatures without the use of any

conventional heating source such as fire,

electricity, hexamine tablet etc. Heatgenerated during the
exothermic reaction

of certain chemicals, after activation of

the process, is capable of heating the RTE

food from room temperature to

consumption temperature depending on

the nature of the product and external

temperature conditions.

Survival ration consists of Chikki (Type-I)

made of sugar, liquid glucose and

groundnut seeds and Chikki  (Type-II)

made up of liquid glucose, jaggery,sesame seeds and groundnuts.
The

Ration weighs about 500 g, provides 2,200

Kcal, is lightweight, easy to carry and has

a shelf life of one year. When the soldiers

are away from the units for more than 24

hours, consumption of one ration is

sufficient for one-day survival and meets

 basic energy requirements

A multi-vitamin herbal beverage has

 been developed from the fruits of

Seabuckthorn (Hippophae rhamnoides) plant

that grows wild in the high altitude

terrains. Processing technology of

Seabuckthorn fruits has also been

developed with high retention of bioactive

compounds of fruits. This drink does not

freeze even at subzero temperature.

Useful in field Available and

areas to relish tested

warm food where

heating is time

consuming

process

Survival ration Co mm erc ia -

for security lized and

forces being by Security

used during CI Fo rcesOperations

(CI Ops)

Can be used as Commercia-

multi-vitamin lized and

herbal beverage being used

1. Self Heating System for

Ready to Eat Foods

2. Emergency Survival Ration

3. Multivitamin Herbal

Beverage from Seabuckthorn

PROCESSED AND FRESH FOOD TECHNOLOGIES

Defence Research & Development Organisation
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S. Technology/Product Brief Technical Applications Scale ofNo.
Profile Validation

An Elisa kit for Yersinia pestis organism

identification required for early detection

of plague so that necessary measures

are taken immediately to prevent the

epidemic. In the kit, rabbit antibodies are

coated to the nitrocellulose membrane

and the organism, Y pestis binds to this

antibody. The resulting substrate is

detected using enzyme substrate

reaction. Appearance of brown dots

indicates positive results.

Diagnostic kit for field detection of IgM

antibodies  of  Dengue has been developed

for proper control and effective

management of affected persons. All the

four serotypes of dengue viruses are

circulating in India, leading to fatal

dengue hemorrhagic fever (DHF) andDengue shock syndrome (DSS).
There is

no effective prophylaxis available

against this disease, therefore an early

diagnosis plays important role .

An antigen detection ELISA kit for early

diagnosis of Chikungunya has been

developed using purified rabbit anti-

Chikungunya virus polyclonal antibody

coated on the ELISA wells to capture

CHIKV antigen in patient sera.

Useful for quick Readily

detection of Available and

Plague in field tested in real

conditions life

Useful for quick Readily

detection of Available and

Dengue in field tested in real

conditions life

Useful for Readily

quick detection Available and

of Chikungunya tested in real

in field life

conditions

1. Plague Detection Kit

2. Dengue Detection Kit

3. Chikungunya Sandwich ELISA

TECHNOLOGIES FOR HEALTH AND HYGIENE

To augment availability of fresh food in

high altitude inaccessible areas in

Himalayan region, a number of vegetable

varieties and hybrids (Tomato Var-DARL

62, Tomato Hybrid DARL-304, Capsicum

Hybrid 202, Garlic Var DARL-52,

Cucumber Hybrids-DARL101, 102,

Cabbage Hybrid DARL-801, 802 ) suitable

for Himalayan region have been

developed for protected and open

cultivation. Green House Technology

including Trench Cultivation has been

standardized for specific crops. Similarly,

packages of practices for boosting animal

productivity – dairy cattle, poultry and

sheep have also been developed

The developed Readily

technologies and Available and

agri material/ being used by

germplasm can farmers

 be used to boost

agriculture

production in

hilly regions

4. Fresh Food Technologies for

High Altitudes
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A rapid and low cost indigenous Swine flu

virus H1 specific isothermal gene

amplification assay has been developed

using LAMP technology for reliable and

early clinical diagnosis of H1N1 human

patients . This is an alternate real-timetest system for rapid
detection as well as

identification of novel H1N1 Swine Flu

virus. The assay is based on a simple

isothermal gene amplification principle

using a specially designed primer set

that specifically amplify the H1 gene of

novel H1N1 Swine Flu virus only.

The attracticide is a combination of

oviposition attractant pheromone and

insect growth regulator having lure andkill property. After
isolation and

identification of this pheromone fromwater containing larvae of
 Aedes aegypti ,

technology has been developed for

synthesis of the pheromone

indigenously. The attracticide is sprayedon water bodies to
which  Aedes aegypti

mosquitoes are attracted to lay the eggs.

The growth of larvae from the eggs is

arrested by insect growth regulator

resulting in their death.

Frostbite is a severe form of cold injury

which can lead to loss of extremities like

toes and fingers and is a serious medical

problem for those operating in the snow bound cold areas at
high altitude. This

can lead to loss of affected limbs in

untreated cases. Alocal, a herbal Aloe

vera-based cream for the management

of cold injuries. In addition, this cream

can also be used in burns, wounds, and

ulcers, cracking and chapping of skin,

cuts and as antiseptic dressing.

Biodigester is a cylindrical structure of

mild steel or fiber reinforced plastic with

provision of inlet for human waste and

outlets for effluent and biogas. Night soil

degradation occurs through microbial

reaction which converts it into biogas.

This is an eco-friendly technology for

disposal of human waste at glacier, other

low temperature areas and soil bound

cold regions. The process culminates into
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