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CHAPTER 12

TENTH FIVE YEAR PLAN PROGRAMMES – SCIENTIFIC & INDUSTRIAL RESEARCH

DEPARTMENT OF SCIENTIFIC AND INDUSTRIAL RESEARCH (DSIR)

12.1

DSIR will continue to operate its programmes under 4 ongoing schemes and two Public Sector Undertakings (PSUs) during 10th Plan. The 4 schemes are : Research and Development by Industry (RDI); Programme Aimed at Technological Self Reliance (PATSER); SEETOT scheme renamed as Management and Trade of Technology and Related Services (MATTS); National Information System for S&T (NISSAT). The PSUs are National Research Development Corporation (NRDC) and Central Electronics Ltd (CEL). The schemewise and PSU wise programmes to be undertaken during 10th Plan are given below. 

12.2

Under RDI, recognition will be given to about 500 new in-house R&D centres and 250 new SIROs; 5 annual national conferences will be conducted and awards presented to 50 new companies; approval will be accorded to 100 commercial R&D companies and 250 in-house R&D centres u/s 35(2AB). The new programmes to be undertaken relate to financial support to SIROs, award of fellowships to a selected meritorious research workers who opt to work in recognized R&D centres and assistance to small and large industrial units in entering into International R&D collaborations. Support under PATSER scheme will be for : 100 Technology Development Projects in various areas;  500 projects under Technopreneur Promotion Programme (TePP); 20 Workshops and Seminars; 10 Technology Evaluation Studies in important sectors/areas and marketing of technologies for completed PASTER projects. MATTS scheme comprises of three sub-schemes viz., Technology and Innovation Management Programme (TIMP), Transfer and Trading in Technology (TATT) and Promotion and Support to Consultancy Services (PSCS). TIMP programme will support 25 Technology Development Studies; suitably selected Studies on technology & innovation management; 20 Case Studies on Technology Management; preparation of directories of Foreign Collaboration Approvals; 5 chairs in Technology & Innovation Management; and Awards for best Technology Management Practices/Papers. TATT programme will get the documentation of technology Export Performance and Capabilities done through newsletters and profiles on exportable technologies, organize publicity and awareness campaigns; support the activities of Technology exports Development organization, Technology Trade Facilitation Centres and Product Design Centres and will position Technology counselors in selected developing countries. PSCS will continue to promote and strengthen technical consultancy capabilities for domestic use and export requirements including support to Consultancy Development Centre (CDC). The annual institutional support to Asia and Pacific Centre for Transfer of Technology (APCTT) will be increased from US$ 100,000 to US$ 200,000 (around Rs.1crore) during the Tenth Five Year Plan to take care of the expansion of APCTT and increased costs of utilities. Various activities under NISSAT pertain to creation of : information centres/national websites/servers in a few sectors/subjects of national interest; data bases for basic knowledge elements on home medicines, explorations and harvesting techniques, weather forecasting etc.; preparation of Indian Digital Library of Electronic thesis, National Scientometric programme; phaseII of the Virtual Information centres, bibliographic application of computers through acquisition of UNESCO developed software packages like CDS/ISIS & IDAMS; Monitoring & coordination of S&T Information activities; documentation of grass root level technologies; development of information linkages for giving guidance to community; setting up open information archives in a few selected disciplines; and establishing a common facility for Scientometric Studies etc. DSIR needs a separate building for housing its officers and staff. A separate building for DSIR will therefore be constructed in the Technology Bhavan premises for which preliminary work was already initiated during the 9th Plan.

12.3

 NRDC will continue to undertake the projects under the two programmes, viz., Invention Promotion Programme (IPP) and Technology Promotion Programme (TPP). In addition to the awards, assistance to investors, publications etc, IPP envisages new programmes on organizing Inventors’ Clubs and exhibitions, and restructuring their publications to cater to the needs of SSIs. Under TPP for the development and promotion of rural technologies, a demonstration-cum-operating centre will be set up in and around Delhi for demonstration of rural and household technologies. To promote export of technologies, NRDC will participate in 15 International Exhibitions/seminars/trade fairs and bring out multimedia CD presentations of exportable technologies. Other measures under the TPP relate to : setting up a technology information related Portal covering information on indigenous and foreign technologies, IPR, R&D institutes and awards, training programmes etc.; interactive multimedia package on IPR; funding of technology development programmes in the areas of gene delivery system, digital fountain clock, slow release spray in pesticides etc. and providing loan/equity/convertible loan/grant to : licensees of NRDC technologies, Indian industry setting up projects abroad, joint venture companies etc. CEL will develop technology for use of around 250 micron thick silicon wafers for manufacturing solar cells; complete development of technology for manufacturing 125 mm and 150 mm pseudosquare multicrystalline solar cells and initiate R&D work on thin film solar cells; carry out D&D work for PV products for use as building materials; undertake development of strategic electronic equipment and systems so as to make this area of operation contribute to about 20-30% of the turnover; complete D&D work on the digital axle counter and carry out development of other signaling and safety systems for Indian Railways and export; develop hybrid remotely operated PV systems for microwave repeater stations, and applications of piezo electric elements for defence and automobiles. The programmes envisaged under I&M component of CEL are : commencement of regular production of 125mm pseudosquare cells & modules; expansion of production capacity for solar cells and modules to 10 MWp per annum; commencing production of multichannel PCM driver presently under development; taking-up production of SPV cells & modules using multicrystalline type silicon wafers upto size of 150mm pseudosquare; initiating pilot production of thin film solar cells and SPV modules in the form of construction material, commencing regular production of phased arrays, DF systems and IFF Systems for defence; and expanding range of signaling and safety systems for Railways.

COUNCIL OF SCIENTIFIC AND INDUSTRIAL RESEARCH (CSIR)

12.4 

The guiding principle for CSIR in the formulation of 10th Plan programmes continues to be to provide scientific industrial research and development that maximizes the economic, environmental and societal benefits for the people of India. Besides, CSIR seeks to foster in the organizational values of : excellence in science; global competitiveness in technology based on high science; local relevance in tune with socio-cultural and economic ethos of the people; and innovation in all the spheres of activities ranging from science to technology management to financing. These principles coupled with SWOT analysis carried out in CSIR laboratories were taken into consideration in deriving the opportunities for CSIR technologies in the market place. Accordingly, CSIR will seek to partner strategically with Indian industry for : innovative research; application and development of technology; commercialisation of technology; technology transfer, especially to SME’s and help certain weak industrial sectors to regain their growth rates and become competitive globally.

12.5

 Other factors which influenced the formulation of CSIR programmes for 10th Plan are : responsibilities on CSIR arising out of International IPR arena; continuous training and retraining of CSIR staff; advancement of knowledge through enlarging the scope of fellowships to transdisciplinary areas and supporting fully basic research that dovetails with its own requirements; extension of S&T by extensively involving the NGOs to proliferate CSIR  technologies to the masses at the grass roots levels. 

12.6

The 10th Plan Programmes of CSIR have been formulated under six schemes, viz., National Laboratories; National S&T Human Resource Development; Intellectual Property & Technology Management; R&D Management support; New Millenium India Technology Leadership Initiative; and Infrastructure Renovation and Refurbishment.

National Laboratories
12.7

The 10th Plan Programmes of National laboratories have been formulated under 14 sectors, viz., Aerospace; Biology & Biotechnology; Chemicals; Earth Resources & Natural Hazards Mitigation; Ecology & Environment; Electronics & Instrumentation; Energy; Food & Food Processing; Health Care and Drugs & Pharmaceuticals; Housing & Construction; Information Dissemination  & Products; Leather; Materials, Minerals & Metals and Manufacturing. Based on an overall SWOT analysis of the sector and of the CSIR laboratories servicing the sector, specific themes of R&D projects and specialized facilities to be created to service these sectors were shortlisted.  These were then relooked by CSIR on ZBB basis. Further shortlisting and prioritization were done on the premise that pre-competitive science, research and technology is a public good to be financed through public funding and specific industry oriented R&D needs resource sharing.  In the selection of the programmes, the guiding principles have been : high levels of novelty and innovativeness; global competitive positioning in science and / or technology; potential industrial, economic strategic, societal benefits that could be captured and will accrue to the Indian economy. At the macro level the overall approach has been to source at least 40% of investments for national laboratories from outside of the budgetary provisions. For externally funded projects the strategy has been to establish technology partnerships with the stakeholders right from the stages of project identification to target setting, monitoring and utilization. Some of the important programmes/project areas of National Laboratories in the 14 sectors mentioned above and which will form part of 10th Plan are as follows. 

I.

Aerospace : Proactive R&D which should be able to provide timely inputs for the aerospace programmes which mainly envisage completion of the HANSA-3 and SARAS and their stretched versions; Design and Development of Civil Aircraft; Support to National Aerospace Programmes; Developing and Sustaining High Technology Competence on High temperature composites, magnetic bearings, futuristic propulsion concepts etc.; New National facilities such as national 1m Hypersonic Wind Tunnel, open air engine test facility etc.; Specialized Aerospace Materials like Silicon Carbide (SiC) fibre technology, Ceramic radome technology and ceramic coatings. 

II.

Biology & Biotechnology : Cell & Tissue Engineering; (Blood-vessel research & vascular cell biology; Hematopoeitic stem cell research & applications; artificial skin development; collagen polymorphism.); exploration and exploitation of Microbial Wealth of India; Molecular biology of entric pathogens; Molecular characterization of water borne pathogens and their monitoring in major water resources; Toxicogenomics of polymorphism in India population to industrial chemicals for development of biomarkers; Designing animals and plants as bio-reactors for proteins & other products; Conservation of genetic resources of economic, medicinal and aromatic plants; Medicinal plant chemotypes for enhanced marker and value added compounds; Development of novel value added plant products, pesticides and biofertilizers; Development of agrotechnologies for production of quality plants and flowers. 

III.

Chemicals : Coordinated programme on catalysis & catalysts; Green Technologies for organic chemicals; Specialty Polymers; Eco-friendly Agrochemicals; Inorganic Chemicals; Globally competitive chemical processes and products.

IV. 

Earth Resources and Natural Hazards Mitigation : Mesozoic sediments and Hydrocarbon exploration;  evaluation of Gas Hydrates of Indian Continental Margins; Marine Mineral exploration; Exploration, Assessment & Management of Ground Water; Oceanic processes along Carlsberg – Central Indian Ridge (CR-CIR); Studies on environment and geodynamics of continental margins; Study of Lithosphere, Earth’s Interior and Geodynamics Processes; Acquisition of Oceanographic Research Vessel (ORV);  Seismic Hazards Assessment;  Seismic motion simulation for testing of structural models and structural components (New); Natural disaster mitigation measures for earthquake/landslide prone areas. 

V.

Ecology & Environment : Atmospheric Environment and Global Change; Study of Oceanographic Processes of North Indian Ocean in Reference to Global Change; Air Quality, Inventorisation and Modeling for Management Strategies; Water Quality Monitoring especially with reference to Pathogens; Industrial Waste minimization and clean up; Pollution Mitigation in Urban Conglomerates.

VI.

Electronics & Instrumentation : A selective approach in taking up developmental programmes for sub-sectors of electronics industry;  strategic electronics and medical electronics will be continued and made applications specific. A programme on photonics will be undertaken with a view to make the country a global player in that domain. Another major programme to be launched is on microelectromechanical systems (MEMS), an area that is emerging globally. The other areas are : Electronics For Societal Purposes; Ionospheric Tomography for Space Weather Studies.

VII.

Energy : Coal Preparation; Coal combustion; Utilization of high sulphur lignites and Assam coals; Coal Characterization & Resource Quality Assessment; Utilization of Coal fines for energy generation; New generation fuels & lubricants; Development and demonstration of Fuel cells for transport and stationary applications; Proton Exchange Membrane Fuel Cell (PEMPC) for stationary applications; Transportation fuel Cells; Lithium batteries for vehicular traction; Advanced Lead Acid Batteries for Solar Photovoltaic (SPV) applications.

VIII.

Food & Food Processing : Nutraceuticals and neutrigenomics; Health and convenience foods; Natural, nature identical or similar biomolecules; value addition to spices and plantation crops; Innovative processes and products; Centre for testing of Genetically Modified Foods; Food safety certification centre at CFTRI, Mysore;  Food irradiation facilities.

IX.

Health Care and drugs & Pharmaceuticals :  Mission on Asthma; World class drug research institute; Coordinate programme on discovery and development of new bioactives; Predictive medicine using repeat and single nucleotide polymorphisms; Drug target development using In-silico biology; Animal models and animal substitute technologies; Advanced facility for safety evaluation of genetically modified/ engineered drugs; Herbal preparations standardization, validation and new introductions; Cost effective processes for generics; Infectious diseases handling storage and Research Facilities.

X.

Housing & Construction : Habitat; New Building Materials; Special structures; Bridges; Roads; Traffic & Transport; Retrofitting & rehabilitation of distressed structures.

XI.

Information Dissemination and Products : Traditional Knowledge Digital Library (TKDL); National Science Digital Library ( NSDL); Digital Copyright Management System (New); Development of Science & Technology Databases, Information Products and Electronic Publishing; Application Service provider Technology; Science – Technology – Industry (STI) portals; Establishment of CSIR Net Academy; Mathematical Modelling and Computer Simulation.

XII.

Leather : Leather Processing Technology; Leather Product Technology; Leather Environment Technology; Leather Chemicals Technology; Biotechnology in Leather; Leather Policy & Management Centre; Human Organizational Development for Leather industry.

XIII.

Materials, Minerals, Metals, and Manufacturing : Custom tailored special materials; Comprehensive technology packages for disaster prevention and management in underground coalfields; Coastal placer mineral mining capacity building; Biomineral processing for extraction of metal values from ores and concentrates; Technology for processing of strategic minerals and mineral sands; Special Materials; Advanced Manufacturing Technology; Residual life assessment and evaluation of in-service components/equipment.

XIV.

Metrology : Physico-mechanical Standards; Electrical and Electronic Standards; Realization of the Base Unit of the Amount of substance ‘Mole’; Networking of Calibration & test facilities in CSIR Laboratories.
National S&T Human Resource Development

12.8

The CPYLS scheme and SPM fellowship will continue. A ‘training and motivation’ programme to selected science teachers will be initiated. One more scheme is to attract youth to science and to promote interest, excitement and excellence in science education at school and undergraduate levels. In that, each CSIR laboratory will adopt at least one school and one college in its sphere of influence and will offer not only its facilities for project work and experimentation but also carry out student guidance and motivational programmes. There are two more schemes that will be initiated. In one, fellowships will be offered to researchers in transdisciplinary areas and in other, a spirit of entrepreneurship will be inculcated in the research scholars to establish their own R&D enterprise through appropriate motivation, skills development and venture financing.

Intellectual Property & Technology Management (IP&TM)

12.9

The IPR regime is presently in a state of flux and there are major unresolved issues with respect to ‘traditional knowledge’, ‘genomic sequences’, ‘copyright on the Net’ etc. NISTADS in CSIR has been mandated to coordinate this activity through enhancing the foreign portfolio of patents from 500 to 2500 by the end of 10th Plan end; identifying potential threats and opportunities to IPR regime; creating electronic/digital database on CSIR’s IP & knowledge base holdings; developing educational programmes on IP & TM etc.

R&D Management Support

12.10

During 10th Plan CSIR envisaged a programme on setting up of an organizational Human Resources Development Centre at Ghaziabad as a follow up of the CSIR Review Committee in 1986. The Centre is expected to train annually around 500-600 senior personnel over 5000 participant days. Other activities under this relate to : initiation of partnerships that could synergise and add value to R&D activities in the National laboratories; popularization of CSIR activities among masses through multimedia and print world; continuing support to the Unit for R&D in Information products, to catalyse and mobilize packaging of information products based on CSIR databases and developments to make it self-sustaining.

New Millenium India Technology Leadership Initiative (NMITLI)

12.11

The objective of the scheme, initiated in February 2000, is to capture for the country global leadership position in a few selected areas based on technology. In the first year (2000-2001) of its operation, CSIR initiated nine ‘proof of concept projects’. Five of these projects on completion will qualify for development to the next stage of specific product/process/application/development and upscaling. Around 20% of the funding for these projects will come from external sources. This scheme will enable India to acquire global leadership/monopoly position in at least 3 niche technology domains.

Infrastructure Renovation and Refurbishment

12.12

Two programmes are envisaged under this scheme. The first is on the Use of IT in CSIR in which internet connectivity to all the laboratories will be sought through a national level ISP including VPN solutions to establish a CUG (Closed User Group), high speed, satellite-based communication network, interconnecting 100 nodes : Hqs & 39 labs and 60 field centres to provide an “on-line” Management Information System (MIS) for : R&D Project management System, Technology management System, Intellectual Property Management System, Human Resource Management System, Financial Accounting & Management System and Investment Management System. The MIS and the CSIR Net varsity will be hosted on the CUG.

12.13

The second programme relates to Refurbishing the Antiquated Physical Infrastructure. CSIR infrastructure was built or acquired more than thirty years ago. Some of the laboratories like the CDRI, CFTRI, CSMCRI etc. are housed in palaces which are centuries old. The premises were converted into laboratories by carrying out only small renovations. Most of the CSIR laboratories are not suited for modern day R&D especially in terms of GLP, ISO, NABL requirements for accreditation and certification. Also many of them today are at a stage of dilapidation and pose safety hazards. Most of the buildings need renovation.

Core Programmes/Mission Mode Programmes

12.14

The Core Programmes of CSIR have been categorized under three heads : (i) Mission Mode Programmes identified by the Steering Committee, (ii) Mission Mode Programmes identified by the Working Group of CSIR and (iii) Other Core Programmes identified by the Working Group. A brief description on the Programmes at (i) above is given below.

Mission Mode Programmes identified by the Steering Committee

I.
 Design & Development of Civil aircraft – Stretched SARAS and HANSA

12.15

The present R&D programmes pertain to two small ‘niche ‘ civilian aircraft : HANSA -a two seater all composite trainer aircraft with 750 kg all up weight with day and night flying certification and SARAS-a 14 seater multirole Light Transport Aircraft being designed to FAR-2 regulations. The objective of the mission during the 10th Plan period is to design and develop the stretch versions of these aircrafts with 90% indigenous components, particularly through development of sub-systems like propellers, starter generators, passenger seats, flight components etc. The main participants in the programme are CSIR (through NAL) and HAL. Partnering with IISc, IITs and civil aircraft industry is also envisaged for realizing indigenous development of components & subsystems. By the end of the 10th Plan, development of stretch version with 4-6 passengers will be taken up in the case of HANSA-3, production standards and third flying prototype of SARAS established and indigenous development of selected subsystems of SARAS like propellers, starter generators, passenger seats undertaken. In addition, design of stretch version for 19 seater LTA; and design, demonstration and popularisation of micro air vehicles will be taken up.

II.
Exploration and Exploitation of Microbial Wealth of India for novel compounds and biotransformation processes

12.16              A large percentage of microbial products in use today had come from soil dwelling culturable microbes.  These sources have been “mined” quite extensively and it is likely that most of the soil microbes that can be cultured in the laboratory have, in all probability, been examined already.  The objective of the mission, therefore, is to look for newer sources for prokaryotic biodiversity in exotic habitats likely to harbour a higher percentage of hitherto unexplored microbes and understand their expression system for commercial applications. CSIR would synergise on the core competencies internally (IMT, IHBT, IICB, IICT, NEERI, RRL-JM, RRL-JT, RRL-BHU) and externally with academia such as universities of Assam, Himachal Pradesh, Punjab, Pune, and Rajasthan, and with the ICAR and Dept. of Biotechnology. Industry will also be involved appropriately. The broad steps involved in the project implementation/the outputs to be realized are :  

- Collection of samples from different exotic habitats and standardization of methodologies for large scale isolation of oligotrophic bacteria;

-   Phenotypic characterization and taxonomic description of the isolates;

-   Screening of the isolates for novel (antimicrobial, cytotoxic) compounds and their bio-transforming properties;

-  Molecular characterization of the isolates involving amplification and sequencing of the 16S rDNA genes;

-   Sequencing of the genes and analysis of proteins of interest; and

-   Development of a bacterial genomics databases.

III.
Molecular biology of selected pathogens for drug targeting

12.17

The objectives of / methodologies involved in the project are : identification of important proteins from M.tuberculosis which could serve as potential drug target proteins and enzymes at the molecular level; analysis of diversity of genomes of Vibrio cholerae and Shigella dysenteriae for : (a) determing virulence factors, (b) identifying of genes required for environmental survival, and (c) establishing the molecular basis of epidemic potential; and identification of specific genes induced in host and in bacteria during infection (Host-pathogen interaction).

12.18

The targets to be achieved are : identification of genetic determinants controlling the stringent response of pathogens under various environmental conditions, e.g., cold shock proteins in V. cholerae; construction of a combined physical and genetic map of S. dysenteriae type1 and comparative genome analysis for understanding the evolution of newer strains with epidemic and pandemic potentials; construction of combined physical and genetic maps of three V. cholerae O1 biotype El Tor strains and comparison with the genome of classical and O139 vibrio for vector and vibriophage development as therapeutic tools. The specialized biotech departments in universities and pharma industry will be involved in the project.
IV. 
Study of Mesozoic sediments for hydrocarbon exploration in coordination with DOD.

12.19

Mesozoics are an additional potential sources of hydrocarbons that have not been fully explored in the country. The objective, therefore, is to exploit this resource by refining the techniques and introduce new strategies for the location of hydrocarbons in Mesozoic sediments and to apply these for survey work in promising regions. The targets to be achieved are : mapping of the identified 60,000 sq./km of subtrapear region by using the newer techniques and strategies and delineation of the basement configuration and detailed structural features to understand the depositional history for hydrocarbon exploration. More specifically, seismic studies of 1000 line kms, gravity studies at 12,000 stations, magnetotellurics at 600 stations, and deep resistivity sounding of 100 stations will be undertaken. The project will be taken up in close collaboration with ONGC, (KDMIPE), DG,HC, and concerned state governments and academia circles. DOD who is responsible for ocean related activities will be associated appropriately.

V. 
Evolving Pollution monitoring system devices for air, water and solid waste 

12.20

As a result of rapid urbanization and industrialization, most Indian cities have higher levels of gases, particulate matter and chemical pollutants than permissible.  Mortality and morbidity statistics also indicate that respiratory infections and chronic conditions are becoming wide spread within the urban population.  The quality of water in most waterbodies has considerably degraded and in most cases cannot be used for any human purposes unless adequately treated. Solid wastes abound in cities and their hinterland. This imposes a high cost on the economy in terms of loss of mandays, productivity and production. There is, therefore, an urgent need to understand pollution and its impact on human health so as to devise systems and methods for its mitigation. Accordingly the objectives set for this Mission Mode Project are : development of analytical tools and devices for monitoring of selected pollutants in small quantities in water, air and food materials; new instruments/methods for analysis and monitoring of the pollutants (including biosensors and probes); and also development of cleaner technologies for reduction of waste generation and waste disposal especially of industries impacting environment of metropolitan and industrial conglomerates.

VI. 
Development of microwave Electron Tube Technologies for ultra high frequency Communication for large scale applications
12.21

Microwave tubes are used in UHF communication including satellite communication, radars, particle accelerators etc. besides a few civilian applications.  Specialised tubes with stringent specifications and in few numbers are required by Department of Defence, Space and Atomic Energy. For a variety of reasons these are not available to Indian users from abroad. The objective of the project is to enhance the competence level and excellence built up in this area to global levels to develop & produce electron tubes of the following type for large scale applications : 

- 7.5-18 GHZ Gain and Phase Matched Mini Helix TWT for Sanghraha & Sanyukta programme of DRDO;

-  C-Band 60 Watt Space TWT for G-SAT programme of ISRO;

-  C-Band and 70 KW Coupled Cavity TWT for Akash and Rajendra radar programme of DRDO;

-  3 MW, S-Band Tunable Pulsed Magnetron for Accelerator programme;

-  5 MW, S-Band Pulsed Magnetron for Accelerator programme;

-  40 KV, 3KA Hydrogen Thyratron for Pulse Laser programme.

CSIR will intimately interact and network with the users and BHU to optimize on the testing and basic knowledge. Efforts will also be made to explore the possibility of exporting these devices to other friendly countries.

VII. 
Development of technology for control of Asthma caused due to pollution.

12.22

Genes and environment both play a very important role in Asthama. Environment contributes in precipitating the disease due to the increased exposure to sensitizing allergens and reduced stimulation of the immune system. A clear understanding of the cellular and molecular mechanisms of this allergic disease is lacking. However, discovery of the highly expressive gene for asthma brings optimism and the possibility of preventing this disorder by inhibiting the expression of the genes.

12.23

The objective of the project is to devise interventions that enable the human body to inhibit or block the anti-asthamatic and allergic responses from genetic and external stimuli. The targets for various activities are :  collection of samples from 10,000 affected population (first degree relatives and siblings);  identification and validation of specific novel genes involved in asthma and co-relation of gene polymorphism;  identification and development of molecular markers for asthma; development of newer animal models for allergic diseases and asthma; pharmacogenomic studies with new targets for screening; development of herbal therapeutics and leads. CSIR will dovetail its core competences (CBT, CCMB, IICT, RRl-JM) with the best competencies available in India (Patel Chest Institute) and elsewhere and come up with an effective herbal curative, molecular targets and leads for it.

VIII. Newer scientific herbal preparation standardization, validation and introduction 
12.24

The objective of the project is to develop in the case of herbals : standardized and optimized superior formulations; trimmer preparations molecularly defined; formulations related to detoxifiers and antioxidants; and derive optimized molecular leads. CSIR has already established a wide spread networking of 20 of its laboratories with the leading players in Indian systems of medicines.

12.25

US, FDA now permits herbal preparations to be marketed as therapeutics. As a result there has been a visible resurgence in the interest of herbal preparations by Indian pharma industry. Modern biological tools, techniques, processes and focused R&D can assist the Indian industry to market herbal therapeutics globally. Also, CSIR will help the local industry to put validated and standardized products in the Indian market. CSIR has already entered into a strategic alliance with Arya Vaidya Sala (AVS) and Central Council of Research in Unani Medicine (CCRUM) for this purpose.

IX. 
Traditional Knowledge Digital Library (TKDL) for bringing out comprehensive information and document on traditional knowledge.

12.26

The objectives of the project are : collection, compilation & transcribing in digital format of over 150,000 pages of information on medicinal plants used in diverse Indian systems of medicine & ethnomedicine; collection and compilation of arming practices & implements; traditional artisinal designs, techniques & technologies; setting up of TKDL portal in Hindi, English, German, French and Japanese including a web-based search interface providing full text search and retrieval of traditional knowledge on International Patent Classification.

12.27

India (CSIR) pioneered the recognition and acknowledgement of `Traditional Knowledge’ in international fora for `patent search’ and the `Team India’ initiative to set-up the first ever TKDL.  The onerous responsibilities of hosting and operationalising the TKDL for Indian System of Medicine has been assigned to CSIR at NISCOM by the Government. This will be further enlarged to cover the entire gamut of non-cultural traditional knowledge such as farming practices and implements, artisenal techniques & technologies, environmental practices etc.

X.
Environment friendly Leather Processing Technology

12.28

The objectives of the project are :  management of solid wastes from tanneries; control reduction of total dissolved Solids (TDS) control in processing; develop cost control and waste minimisation measures in processing; develop cleaner leather processing technologies aimed at reduction/avoidance of pollution & hazardous solid wastes generated  and avoidance of eco-sensitive and toxic substances/chemicals; degradation of toxicants and removal of pathogens from waste waters; and develop process technologies/strategies for imparting value addition to finished leathers with main focus on lower selection raw materials and leathers from goat skins, buffalo hides and splits; training of workers engaged in the associated diverse activities in the sector; and reaching the unreached segments of the industry. Besides the CSIR laboratories, and academic institutions concerned, leather industry, Ministry of Industry & Commerce, Department of Biotechnology, State Pollution Control Boards and Associations will be involved.

12.29
The Mission Mode Programmes identified by the Working Group of CSIR are: Development of Specialized Aerospace Materials; Cell & Tissue Engineering; Toxicogenomics of Polymorphism in Indian population to industrial chemicals for development of biomarkers; Designing animals and plants as bio-reactors for proteins & other products; Coordinated Programme on Catalysis & Catalysts; 
Green Technologies for Organic Chemicals; Evaluation of Gas Hydrates of Indian Continental margins; Oceanographic Research Vessel (ORV) : Acquisition; Study of Oceanographic Processes of North Indian Ocean in reference to Global Change; Photonics and Opto Electronics : Key Technologies; Microelectromechanical Systems (Mems) and Sensors; Coal Characterization & Resource Quality Assessment;  
New generation fuels & lubricants; Positioning Indian nutraceuticals and neutrigenomics on the global platform; World class drug research institute; Predictive medicine using repeat and single nucleotide polymorphisms; Drug target development using in-silico biology;  Animal models and animal substitute technologies; New Building Construction Materials; Mathematical modelling and Computer Simulation; Biotechnology in Leather; Custom tailored special materials;  Coastal placer mineral mining capacity building; Physico-mechanical, electrical and electronic standards.

12.30
Other Core Programmes identified by the Working Group of CSIR are : Developing and Sustaining High Science & Technology for national aerospace programmes; Medicinal plant chemotypes for enhanced marker and value added compounds;  Globally competitive chemical processes and products; Development of Speciality Polymers; Exploration, Assessment and management of Ground Water; Oceanic processes along Carlsberg – Central Indian Ridge ( CR- CIR); Industrial Waste Minimization and Clean up; Electronics for Societal Purposes; Coal Preparation for quality enhancement; 
Natural, nature identical or similar biomolecules; Genetically Modified Foods Referal Centre; Advanced facility for safety evaluation of genetically modified / engineered drugs; Infectious diseases handling storage and Research Facilities; Coordinated programmes  on  discovery  and development  of  new bioactivities; Special 

structures including bridges; Roads;  
National Science Digital Library (NSDL);  Leather Policy & management Centre; Comprehensive technology packages for disaster prevention and management in underground coalfields; Biomineral processing for extracting of metal values from ores and concentrates; Advanced Manufacturing Technology.

