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PREFACE

Research is an integral and important part of any higher education system. BITS, Pilani actively promotes
research among its staff and stats. In addition to basic research, which is the back bone of any applied
research, the Institute also gives adequate importance and support to applied research.

Research at BITS relies on the motivated intellectual manpower pool available amorf§arsdssaudents.
Research projects are undertaken by students as a component of their education programme itself. Teachers
conduct research as an integral part of their responsibilities since this enables them to assimilate and
disseminate the knowledges avell as generate new knowledge. In addition to this, BITS has devised
innovative schemes to enable professica&large to conduct research at their place of work and
simultaneously work for the Ph.D. degree of the Institute.

At BITS, the faculty isencouraged to publish their findings in reputed journals and present papers at
conferences. Support is given to participate in national and international conferences and thereby network
with experts from India and abroad. Recently, the Institute has &ikps to provide support to faculty to

file for patents if the research is likely to fructify in a commercially viable product or process. During the
last 5 yeas, BITS has seen a healthy growth in the amount of funding received from different agencies.
While most of these are from government sector, the Institute through its existing collaboration with
industries, is trying to have greater participation of corporate sector in funding of research projects and this
has already started giving results.

‘Research at BITS6 gives details of the different re
BITS during the year. The annexures to the document list the research project carried out at all the three

tiers of education in the Institute duringetyear 2009. The research publications and research areas of the

faculty are given in the annexures. A complete list of Doctoral thesis for the perioe2@091s also

provided
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|. INTRODUCTION

Preamble

Research at BITS is a component of an integrated activity encompassing teaching as well as its
linkages with the outside avld of Academia and IndustnA large number of students at all levels in the
threetier structure of the educational programmes are involved in research. At tlediree level, a ore
semester fultime thesisseminar course and at the higher degesella dissertation course offer excellent
opportunities to bright students to be involved in research. In the doctoral programme, a large number of
Ph.D. students located -@ampus, oftampus or at outside centres, are engaged in research work in
variousresearch areas. The Institute's linkages with industries, R&D Centres and other institutions in the
country and abroad have given a further thrust to the research activities of the Institute.

Promotional Efforts for Research at Doctoral Level
Faculty Development Scheme

Faculty development scheme of the Institute, whereby candidates holding M.E./M.Pharm./M.Phil.
degrees are given opportunities to work for the Ph.D. degree, continues to be a bright source of junior level
manpower for researclt present lhere are146 faculty candidates pursuing Ph.D. of the Instititbe
Institute reimburses their total admission and tuition faeaddition, here is a provision of an annual
contingency money upto R2,000£+ for professional expenditure incurred by faguhembers.

Research Scholarships

Besides encouraging fufime Ph.D. students to pursue their research work with the support of
Fellowships awarded by agencies such as the Council for Scientific and Industrial Research (CSIR),
University Grants Commissio(UGC), Department of Science & Technology (DSDepartment of
Biotechnology (DBT),Defense Research and Development Organization (DRDfd)an Council of
Medical Research (ICMR)Ministry for Nonconventional Energy Sources (MNES); the Institatso
provides assistantship to its full time research scholars. In addition to the assistantship, tuition and
admission fee waiver is also provided to deserving candidates.

Research at Outside Centres

Opportunities are also provided to full time research schaad faculty for carrying out their
research work at outside centres within the country and abroad so as to develop manpower in the newer
areas of technology and giving special orientation to research. Currently, institutional arrangements with
CDRI, Lucknow; ITRC, Lucknow;Uniformed Services University of the Health SciencelSUHS),
Bethesda, Maryland, USA anghiversity of North Carolina, GreensborndSA exist for this purpose. Two
faculty members have completed their Ph.D. at CDRI, Lucknow underrthisgamentTwo faculty and
four students have already completed their Ph.D. at USUHS, Bethaddaur full-time research students
are currently working on their doctoral thesis at USUHS under this arrangement. In addition, two full time
research studemtare currently working for their doctoral thesis at theiversity of North Carolina,
GreensborpUSA. All the six students are being financially supported by USUHS@NE, USA.

Ph.D. Aspirants' Scheme

The Offcampus Ph.D. under the Ph.D. Aspirants' sehdas attracted wide attention. Under this
scheme opportunities are provided to Ph.D. Aspirants of high standing and proven competence to work for
the Ph.D. degree of the Institute without being disturbed from their professional settings.

Collaborations hve also been established with the following institutions for providing Ph.D.
opportunities to the research fellows, scientists, faculty and engineers from these organizations:

1. Tata Institute of Fundamental Research, Mumbai leading to Ph.D. in Physical and
Computational Sciences area.

2. Central Electronics Engineering Research Institute, Pilani leading to Ph.D. in Electronic
Sciences & ME/Ph.D. in Microelectronics area.

3. Chennai Mathematical Institute, Chennai leading to Ph.D. in Mathematics & Theoretical
Computer Science area.

4. Industrial Toxicology Research Centre, Lucknow leading to Ph.D. in Industrial Toxicology
area.

5. The S.P. Jain Institute of Management and Research, Mumbai, leading to Ph.D. in
Management related areas.

6. Sankara Nethralaya and Elite SchoblOptometry, Chennai, leading to Ph.D. in Optometry
and Medical Technology area.

7. L.V. Prasad Eye Institute, Hyderabdelading to Ph.D. in Optomologyea.
8. Institute of CardieVascular Disease, Chennai, leading to Ph.D. in Cardiac Science area.



9. Institute for Technology and Management, Navi Mumbai, leading to Ph.D. in Management
related areas.

10. Institute of Pathology, ICMR, New Delhi, leading to Ph.D. in Biomedical Sciences and
Pathology related areas.

In addition to the above institutional collaborationsyuanber of high profile professionals from
industries, R&D institutions, government, and education sectors have been permitted to take the Ph.D.
Qualifying examination and work for the Ph.D. degree of the Institute. Many such professionals are also
involved in educational activities of the Institute as a spin off advantage. These professionals are
researching upon topics relevant to Indian industries and society.

Infrastructural Support for R&D

The Institute through its intense faculty recruitment driveliesn constantly adding manpower at
the senior level to provide leadership for R&D and at junior level to provide research work force. As a
result of this effort, during this year, a number of faculty members at both these levels have joined.

A number of mw research facilities have been added to augment our existing research
infrastructure. For example, the Institute has added to its research infrastructure an Animal House (Central
Animal Facility), which is CPCSEA approved facility and a Green Halsegwith a new Tissue Culture
laboratory.The areas of energy and environmental studies, fibre optics, computer aided analysis and design,
flexible manufacturing systems, digital systems, VLSI and embedded systems, communications, robotics
and intelligent syems, biotechnology, drug design and delivery systems, image processing, power
electronics, materials science and technology, etc. have been strengthened. A numbBasgédPsy/stems
and instruments have been added in various laboratories. Researtieddcilareas of CAD, Robotics,

Fibre Optics, Microelectronics, Materials Science and Technology, Biotechnology, Drug Design and
Delivery and FMS areas have been augmented. Some experimentgis sttr process control and
materials research have also beequired. Various Groups and Cenjresder UGC X Plan Fund, UGC

SAP and DST FIST Fundhave purchased several equipments/instruments. Internet facility has been
augmented fomproviding global information access. Furthermore, Motorola (India) has estblish
Embedded Controllers Applications Centre at BITS. Tata IBM has established IBM Java Competency
Centre and it is aimed at high quality people repository in software technologies. A state of the art VLSI
design Laboratory called as Oyster Lab. has Isstnop. A Centre for Women Studies for gender related
research and extension activities, a Rddaiope Laboratory, having atomic absorption spectro
photometery-ray source & various radiisotopes, a Biotechnology Laboratory having modern research
tools such as Mulitchannel Analyzer, Refrigerated Centrifuge. gt@ave also been set up to strengthen the
research infrastructure. Also a number of machines and equipments have been added to the existing labs.
For example, Industrial CNC Industrial Vertiddachining Centre (LMW KOD#O0 Klein), CNC Turning

Centre (XLTURN), CNC Train Master-TO (HMT) Lathe have been added to FMS Lab. and facility has
been created for CNC training and research. Similarly, acoustic emission equipment,-alt@ssinic
equipmet, microprocessor controlled sertigdraulic UTM etc. have been added to the Centre for
Materials Science and Technology for advanced research in materials area. Also a campus wide computer
networki NEURON (Next Generation Enabled Universityde Redundat Optical Network) giesa big

boost to research activitiasthe Institute.

BITS websiteprovides all the required information regarding.[lPhadmission process, HEh
monitoring process, areas of research, list obDPbktudents, list of First Degreenésis and Highr Degree
Dissertation studentdetails of research projects, list of research publicatietos,

VLSI Design Lab

The lab supports a full chip design capability through stéthe art EDA tools from CADENCE,
MENTOR GRAPHICS and MAGMA. Thédacilities include front end design tools for design creation,
simulation and synthesis, baekddesign tools for mixed signal and a complete package for RTL to GDS
flow, FPGA design infrastructure for prototyping. These tools run on a powerful cerdraliweputer
server and around 40 clients are connected to it. BITS and its Alumni group and DST have funded the
laboratory. Students of Higher degree and First Degree working in the area of VLSI are making use of this
lab for course work and project workhi§ Facility is also available for prospective incubatees under the
TBI set up in support with DST.

Technology Business Incubator (TBI)

A DST sponsored Incubator in the area of Embedded Systems and VLSI Design has been
established so as to encourage yostoglents to take up Entrepreneurship activities in these areas.
Research at Higher & First Degree Levels

In the M.E./M.Pharm./M.Phil. Programmes, there is a one semester Dissertation component of
1525 units. Students of higher degrees opting for Diatert register in this course in their fourth



semester and carry out a research project. Hardworking aneornephired students can carry out their
Dissertation along with the course work spread over two or three full semesters.

At the firstdegree levelbesides various project courses, students can opt for a orseifudister
thesis project in which research is pursued on a relevant topic. The thesis can also be carried out at a
suitable R&D Centre outside BIFTSwithin India or abroad. Under this schenmpvision exists for a
limited number of students to pursue their research at some of the CSIR labs in India and institutions
abroad. CAD Lab., Centre for Robotics and Intelligent Systems, Centre for Materials Science and
Technology, Power electronics ahticroelectronics laboratories and Centre for Software Development etc.
of the Institute continue to offer a large number of thesis projects to the students.

Students Contribution

The creative and talented pool of students at BITS Pilani is actively engagedrying out
project work at Practice School Centres. They also contribute towards research activities by participating in
Conferences, Seminars, Symposia and Training Programmes. Every year a technological festival called
0 APOGEEG i s o ntheastudeatepdt,up renaekable and ingenious models of latest advances in
science and technology.

Sponsored Research Projects

BITS encourages its faculty to submit research proposals for sponsored research projects. The
Institute has sponsored researatvjgcts from agencies such as Council for Scientific and Industrial
research (CSIR), Department of Science and Technology (EEpartment of Biotechnology (DBT),
Defence Research and Development Organization (DRD@gn Council of Medical Research UR),
University Grants Commission (UGC), Ministry of Nonconventional Energy Sources (MNNeSpnal
Programme on Micro and Smart Systems (NPMAS3IHCO, Nokia, Microsoft Research India (MSRI),

HP Lab India, National Council of Educational Research aralning (NCERT) Dabur Ltd., IPCA
Laboratories Ltd. etc. Section Il gives a list of on going sponsored research projects at BITS.

New Initiatives towards Inducting Fulltime Research Students at the
Institute
Institute Fellowship

With a view to increase eolment of Ph.D. students, Institute has created 30 Research
Assistantship for full time Research Fellows. Curren#ly,full time research students, who have been
admitted to Ph.Dprogrammeare receiving Research Assistantship. These full time reseciolass are
doing research in the areas such as Biotechnology, PharrB@mopnomics Management, Physics,
Mechanical Engineeringnd Chemistry.

MNES Fellowship

The Ministry of Nonconventional Energy Sources (MNES), Govt. of India has provision for three
doctoral fellowships for the Institute for advanced study in the area of Renewable Energy under the scheme
of National Renewable Energy (NRE) Fellowship scheme.

CSIR/UGC/ICMR Fellowship

The Council of Scientific and Industrial Research (CSIR) has prod@d#tFs andll SRFsto the
research scholars of the Institute. These research fellows; both JRFs andr&Rrking for their Ph.D.
degree in the area of Biological Sciendesemistryand Pharmacy

The Indian Council for Medical Research (ICMRjshpravided 1SRF to aresearch scholar of the
Institute. The ICMRSRF is working for her Ph.D. degree in the area of Biological Sciences.
Fellowships under Externally Funded Projects

Apart from the above mentioned fellowshiBsresearch scholarare getting félowships from
industry sponsored projext8 research scholars are getting fellowships from DST sponsored projects, 2
research scholars are getting fellowships from DBT sponsored prdjetsegarch scholarare getting
fellowships from ICMR sponsored pjecs, 3 research scholarare getting fellowshig from CSIR
sponsored projest 1 research scholas getting fellowship from ICARsponsored projectl research
scholaris getting fellowship from UGGponsoredCentre for Women Studigwoject 1 researctscholaris
getting fellowship fromNPMASS sponsored project and 3 research scholars are getting fellowships from
UGC sponsored project§hese research fellows are working for their Ph.D. degree in the areas of
Biological SciencesChemistry ManagementCivil Engineeringand Pharmey.
NXP Semiconductor Fellowships

This year, 3 students ofME (Embedded Systemsg)nd ME (Micro-electronics)programme are
receivingfellowshipfrom NXP Semiconductors (earlier named as Philips Semiconductors).



HP Lab. India Fellowship

Onefull time Ph D studenis gettingfellowship from HP Lab India fohis Ph D Research project
in the area of computer science.

Areas of Research
Currently the research activities are focused in the following areas:

S. No. Areas of Research

o Biological Sciences Environmental Biotechnology, Bioinformatics, Microbial Biotechnoloy
Molecular Biology, Molecular Parasitology, Molecular Diagnostics, Genomics, |
Biotechnology

. Bioengineering: Biomaterials, Biomechanics, BioinstrumentationpBiansport Process.

. Civil Engineering: Structures, Water Resources, Geotechnical, Transportation, Environr

Engineering, Image Processing and G.I.S., Disaster Management, Eartlouakeering, Solal
Architecture Finite Element Method, Neftraditional optimization algorithms, Artificial Neurz
Networks, Fuzzy Logic and Multicriterion Decision Making and their applications.

. Chemical Engineering: Biochemical Engineering, Biomass Gasification, Computation F
Dynamics, Energy Engineering, Enviraental Engineering, Evolutionary Computation, Modeli
and Simulation, MultiObjective Optimization, Multiphase Reactors, Process Dynamics
Control, Process Integration and Process Intensification, Reaction Engineering, Polymer .
and EngineeringProcess Synthesis and Design, Separation Processes and Petroleum Refir
Petrochemicals

o Chemistry: Organic including Natural products, Bioorganic, Inorganic, Bioinorganic, Phys
Biophysical, Medicinal, Analytical, Greeifheoretical and Compuianal Chemistry;
Nanomaterials; XRay Crystallography

. Computer Science & Information Systems:Computer Networks, Distributed Systems, Datab
Systems, Software Engineering, Operating Systems, Multimedia, Computer Control Sy
Computer Architecte, Compilers, Formal Methods, Information Retrieval

. Economics and Finance Macroeconomic Models and Policy, Microeconomic Analysis, Mol
and Financial Markets, Financial Engineering, Econometric Studies, Financial Mod
Mathematical Economics, Emeinmental Economics, Resource Management Systems, Gi
Economics, Banking, Micro Finance, Capital Markets, Macroeconomic Modeling, Ap
Finance, Environment and Resource Economics International Trade and Finance, S
Financial Management, Cor@ie Planning, Entrepreneurship, Project Management

. Electrical and Electronics Engineering: Communication Systems, Wireless and Mobile-tfat
Networks, Optical Communication and Networks, Microelectronics and VLS| Design, S
Processing and Embedde®ystems, Power Electronics and Drives, Power Systt
Telecommunication, Robotics and Intelligent Systems, Fiber Optic Sensors, Atrtificial intelli
techniques in robotics, Instrumentation & Control, Wearable computing, Energy and
Systems

o Humanistic Studies: Gender Issues including Women Studies, Medical Sociology, Developrr
Sociology, Indbogy, Governance, Business Ethics, Conflict Management, Ethical Communic
Social Development, Sustainable Livelihoods, Consciousness Studies, Rmitgy.

. Languages: Professional Communication, ELT, Literature and Cinema, English Languags
Literature, Soft Skills, Mass Communication

. Mathematics: Coding Theory, Cryptology, Algebraic Geometry, Parallel Computing, Fuzzy L
and its applicatinos, Water pollution, Mathematical Modelling, Nonlinear functional analy
Computational fluid dynamics, Optimization, Operations Research, Mathematical Bic
Differential equations Fractional Calculus, Dynamical System, Epidemiology



S. No. Areas of Research

. Mechanical Engineering: Product Design and Development, Manufacturing Engineel
Manufacturing Excellence Practices, Design Engineering, Materials Engineering, Fracture ¢
Non-destructive Testing, Robotics and Intelligent Systems, Nano Technology, Th
Engineering, Energy Systems Engineering and Energy Management

. Management Strategic Management, Total Quality Management, Performance Manage
Knowledge Management, Services Management, Entrepreneurship, Managerial compe
Innovation and Businesgreativity, Marketing Research, Marketing, Retail Managem
Quantitative methods and Business simulation, International Business, Business
Management Information systems, R& D Management, Technology Management, Ope
Management, OperationseRearch, Supply Chain ManagemeriC&mnmerce, Project Appraisa
Project Management, Risk Management, Financial Management, Strategic Cost Manay
Capital Markets, Corporate Restructuring Mergers & Acquisitio@gganizational Behavior
Conflict Managment & Negotiations, Human Resource Management, Organizational Chal
Development, Leadership, Managerial Practices, Corporate Social responsibility, Ent
resources planning

. Pharmacy. Drug Design, Synthesis ar&treeningof New Bioactive Moleales Drug Delivery
Systems, Phytochemistry and Natural Drugs.

. Physics Materials Physics; Condensed Matter Physics; Nuclear, Particle and High Ei
Physics; Optics & Spectroscapy

. Interdisciplinary Research: Nanotechnology and nanoscience, Naolotics, Microelectre
mechanical systems (MEMS), Nanomaterials, Mechatronics

. Educational Innovation and Institutional Development

Conclusion

The Institute has made attempts to seek the research involvement at all the three tiers of education
and achievean optimum output. The total R&D efforts of BITS have encompassed activities both on
campus as well as effampus. The faculty development scheme of the Institute has provided quality
students for the enampus Ph.D. programme. Emphasis has been on therking of research and other
professional involvement of candidates. The various research programmes are proving to be purposive and
innovative in natureThe total number of Ph.D. candidates in the BAIED. programme is currentf05.

The offcampus R.D. scheme has attracted candidates of high standing and research is being carried out by
these candidates on topics relevant to their professional involvement in their respective organizations.

The R&C Division of the Institute has a pivotal role inigiy practical shape to the research
directions of the Institute. The Division looks after the planning, administration and organisation of research
at all the three tiers, conduct of Ph.D. qualifying examination and other related activities acrosguie Inst
cutting across the boundaries of individual disciplines. It also interfaces with outside agencies for sponsored
research projects submitted by the faculty members. Several sponsored research projects have been carried
out in the past and currentlyette are several egoing research projects.

The next section and appendices give details of research achievements in the current year.



. RESEARCH ACHIEVEMENTS IN 2009

In this section, significant achievements made in research and related aspedthlagieted.
These are presented under the following broad categories:
Doctoral Theses of the Year
Presubmission Seminars conducted tleiary
Research Contributions through Higher Degree Dissertations
Research Contributions through First Degree Theses
PhD. Qualifying Examinations
New Doctoal Research Topics/Supervisoppeoved bythe Research Board
Sponsored Research Projects
Consultancy Projects and Services Offered
Research Related Seminars/Workshops
Research Publications
Awards and Honours for BITBaculty

X X X X X X X X X X

Doctoral Theses of the Year

This year the following candidates were awarded Ph.D. degree of the Institute. A complete list of
thesessince 2001k given in Annexuré 1.

Award of Ph.D. Degree

S.No. Name Title

1. Adithi Mohan Expression of Cell, Ahesion, Invasion and Motilitgssociated
Proteins in Retinoblastoma and the Study of Presence of Human
Papillomavirus (HPV) in Retinoblastoma

Anand G Design and Assessment of Lean Manufacturing Systems
Monica Sharma An Empirical Investigation of Mnufacturing Excellence in Indian
Industry
4, G. Mamatha Molecular Genetic Profile of Retinitis Pigmentosa and Leber
Congenital Amaurosis in India
5. S. Hemamalini Optic Disc Morphology of South Indians : The Chennai Glaucom:
Study
6. Varanasi Venkat&esha Pharmacokinetic Drufprug Interaction Studies of Antiplatelet
Kanthi Kiran Agents with Antidiabetic Agents in Rats
7. Laila Fatima Ali Asghar Studies on Design and Evaluation of Controlled Release Colon
Targeted Formulations of Indomethacin
8. S.Lakshminarasimhan Transform and Intercept Models for Bivariate Cascade High Sign
Manufacturing Processes
9. Nidhi Verma Mathematical Models and Simulation of Blood Flow in Arterial
Stenosis

10. Parthasarathy Srinivasan Knowledge Dimensions Essential feeduction of Cross Cultural
Uncertainty in Global Project Management

11. Pronobesh Chattopadhyay Pharmacological, Molecular and Biochemical Aspects in Attenuat
of Ischemic & Reperfusion Injury by Folic Acid, Amlodipine and L
Arginine in Rat Liver Trasplantation Model

12. Rajesh Kumar Characterization of Parasite Isolates and Analysis of Immune
Responses in Indian Patients of Cutaneous Leishmaniasis

13.  Suryadevara Jagadish Framework for Specification of Concurrent and Reactive System:
Unified Modeling Language



S.No. Name

Title

14.
15.

16.

17.

18.
19.

20.

21.

22.
23.

24,

25.

26.

27.

28.

29.

30.

31.

32.

33.

34.

35.
36.

Shaveta Rani
A Sundaramurthy

Anup Kumar Bhattacharjee
Coral Miriram Magdalene

Hardeep Pal Singh
J. Harshavardhan

Mallika Parveen C
Minal Kamalakar Bhise

Rajneesh Kumar
Ram Gupta

P Shelja Antony

Sushila Rathore
Virendra Singh Nirban
Swapna Sundaree M.
BijuK R

Shirumalla Raj Kumar

Debjani Banerjee
Shamira Soren Malekar
Rishein Gupta

Sri Indranil Chattopadhyay
Sheth Pratik Nitinchandra
Harvinder Singh

Singnurlar Purushottam
Shashik

Investigations on Survivability Strategies in WDM Optical Networ

Improvement of Prediction of Customer Response in Direct
Marketing

Formalization of Vertical Transforations in a Model Based Design
Framework

In vitro Studies in Retinal Pigment Epithelium on the Role of Lysy
Oxidase and its Perspectives in Vitreoretinal Pathology

Molecular Genetic Studies on Retinaydirophies

Towards a ModeDriven Approach to Support SGBased Web
Business Platforms

An Integrated Approach to Design and Analysis of Lean
Manufacturing System: A Perspective of Lean Supply Chain

Software Engineering Modeling Techniques for Semantic Web b
Systems

Design and Analysis of Sefwitching Inverter for UPS Application

A Study of Selected Newer Dual Action Angiotensin and Endothe
Reeptor Blockers

A Study on the Influence of Demographics, Psychographics,
Shopping Orientation, Mall Shopping Attitude and Shopping Pattt
on Mall Patronage

Portrayal of Females in Indian English Feminist Fictamal Hindi
Parallel Cinema during 1975005

Language Analysis of Two Major Forms of Comptitéediated
Communication: Emails and Webpages

Novel Applications of Some Hypervalent lodine Reagents in Org:
Transformations

Energy Efficient Techniques for Muitasking Embedded Systeris
Cache Design and Task Scheduling Algorithms

Evaluation of Topical Formulations of Selective Cyclooxygerase
(COX-2) Inhibitors for Aralgesic and Antinflammatory Efficacy as
well as Plasma Concentration Profile

Development of Novel Isatib-thiosemicarbazones for the Treatme
of HIV-TB Co-infection

Emotional Intelligence of School anddfessional College Students:
An Empirical Study

Contribution ofChlamydia trachomatifnclusion Membrane Protein
B and C in Pathogenesis of Genital Chlamydial Infection in Hume

Molecular Profile of Eephageal Cancer Patients in North East
Region of India

Modeling, Simulation and Experimental Studies on Downdraft
Biomass Gasifier

Identification of Hypervariable SSR Loci in the Rice Genome

Design and Evaluation of Oral Delivery Systems for Biologically
Active Macromolecule$ Insulin




Ph.D. Thesis Submitted and Under Process of Evaluation

S.No. Name Title
1. S.Mohan Development of Organization Specific Manageriah@petencies: A
Case Study of BPCL
2. Aaramadaka Sunil Design and Synthesis gfAminobutyric Acid Derivatives for the
Kumar Reddy Treatment of Epilepsy
3. Smita Raghuvanshi Studies on Biodegradation and Biofiltration for Removal of Volatile

Organic Compounds

4. Mita Dixit A Study of Conflict Typology and Causative Factors Leading to Split
Multigenerational Family Owned and Managed Businesses in India

5. ir R Kal Design of Occupational Health and Safety Management Systems fo
Samir Randas Kale Viscose Staple Fir Division, Grasim Industries Limited
6. Somnath banerjee Design of Web Mining Techniques to Answer Quantity Queries and
Map Documents to Topics
7. M Madiajagan Semantic Integrity Control and Interoperability for Component Baset
Software Development
8. ParesiSharma Studies on Stage Regulated Gene Expressitrishmania donovani
Isolated from Indian Kala Azar Patients using Genomic Microarrays
9. Sukhjeet Singh Development and Evaluation of Modified Release Oral Dosage Forn
Mycophenolate Sodium
10. Samyukthaijay (Nee  Mapping Training Requirements of Clinical Research Professionals
Samyuktha Mani) India- A Critical Imperative for Capacity Expansion
11. Anuradha N An Exploratory Study of the Linkage between Organizational

Intelligence and Organizational Parftance with reference to Small ar
Medium Enterprises of India

12. Bharath A Online Handwritten Word Recognition for Indic Scripts using Hidden
Markov Models and Datdriven Modeling of Writing Styles

Pre-submission seminars conducted this year
This year hhe following students gave pseibmission seminars for being able to submit their Ph D. thesis

S.No. Name Title Date
1. Monica Sharma An Empirical Investigation of Manufacturing Excellence in January 19,
Indian Industry 2009
2. Sushila Rathore Portrayal ofFemales in Hindi Parallel Cinema and Indian  January 29,
English Feminist Fiction during 19728005 2009
3. G.Mamatha Molecular Genetic Profile of Retinitis Pigmentosa and Let February 6,
Congenital Amaurosis in India 2009
4. Minal Bhise Software Engineerinlylodeling Techniques for Semantic ~ Februaryl6,
Web Based Digital Library 2009
5. Subodh Kumar Single Nucleotide Polymorphism (SNP) In Granule Bound February 24,
Srivastava Starch Synthase(GBSSI) Gene and Its Association with 2009
Starch Quality in Rice
6. Shamira Soren An Empirical study of Emotional Intelligence and March 2,
Malekar Communication Excellence of Indian Students 2009
7. Biju K Raveendran Low Power Design Techniques for Embedded Aedtures  March 3,
and Operating Systems 2009
8. K.Coral Miriam In Vitro Studies in Retinal Pigment Epithelium on the March 9,
Magdalene Biochemical and Physiological Role of Lysyl Oxidase in 2009
Extracellular Matrix and its Perspectives in Vitreoretinal
Pathology



S.No. Name Title Date
0. Ram Gupta A Study on the Development of Newer Déation March 9,
Angiotensin and Endothelin Receptor Antagonists 2009
10. Shelja Anthony Profiling the Heavy Consumers at Malls in India: Influence March 20,
of Demographics, Psychographics, shopping Orientation, 2009
Mall Shopping Attitude and Behavior on Mall Patronage
11. Harvinder Singh Identification of Hypervariale SSR loci in the Rice Genom: March 23,
2009
12. Pratik Modelling and Simulation of Fixed Bed Biomass Gasifier April 16,
Nitinchandra Sheth 2009
13. Virendra Singh Language Analysis of TwMajor Forms of Computer April 28,
Nirban Mediated Communication 2009
14. Debjani Banerjee Development of Novel Isatibetathiosemicarbazones for th April 30,
treatment of HIVTB co-infection 2009
15. Abhijit Rameshwar Comparative Study of High Performanceiliiplier and May 08,
Asati Barrel Shifter Architectures and their CMOS 2009
Implementations and a Study of NBTI Degradation
Estimation in Digital Logic Circuits
16. Mallika Parveen C An Integrated Approach to Design and Analysis of Lean Mayll,
Manufacturing System: A Pgpective of Lean Supply Chain 2009
17. Shirumalla Raj Evaluation of Topical Formulation of Selective May 15,
Kumar Cyclooxygenase 2 (COX-2) Inhibitors for Analgesic and 2009
Anti-inflammatory Efficacy as well as Plasma Concentrati
Profile
18. Indranil Genetic Profile of Esophageal Cancer Patients in North E August 6,
Chattopadhyay Region of India 2009
19. Samyuktha Ajay  Training Requirements for Clinical Research Professional August 25,
India 2009
20. Mita Dixit A Study of Conflict Typology an€ausative Factors Leadin September
to Splits in Multigenerational Family Owned and Managec 1, 2009
Businesses in India
21. Somnath Banerjee Leveraging Web Corpus in Textual Information Retrieval September
Tasks 7, 2009
22. Samir Ramdas Design of Occupatinal Health and Safety Management September
Kale Systems for Viscose Staple EitDivision, Grasim Industries 8, 2009
Limited
23. Bharath A Online Handwritten Wat Recognition for Indic Scripts September
16, 2009
24. Purshottam Oral Delivery of Biologially Active Macromolecules October 6,
Singnurkar Insulin 2009
25. Anuradha N Linkage between organizational intelligence and October 9,
Organizational Performaneé&n Exploratory Study 2009
26. Deepthy K.O A Study of Consumer Hope and its Correlates: Interactive November
Effects of Hope, Hopefulness, Optimism, Materialism and 6, 2009
Self-Concept
27. S. Mohan Developing Organization specific Managerial Competenci November
through Integrated HR Systems: An Analysis 7, 2009
28. Sukhjeet Singh Development of Evaluation of Miified Release Oral Dosag November
Forms for Immunosuppressant 9, 2009
209, Aaramadaka Sunil Desi gn and -Anno-ButyecAcidsAnalofjuesss November
Kumar Reddy for the Treatment of Epilepsy 19,2009
30. M Madiajagan Semantic Integrity Control and Intgrerability for November
Component Based Software Development 25,2009
31. Paresh Sharma Studies on stage regulated gene expression in Leismania November
donovani isolated from Indian Kala azar patients using 26, 2009
genomic microarrays
32. Smita Raghuvansh Modeling and Simulation of Biofiltration for Remdwaf December 1,
Volatile Organic Compounds 2009
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Research Contributions through Higher Degree Dissertations

A total of 25 Dissertation Projects have been carried out byédrigliegree M.E./M.Pharmtuglens.
The list is given in Annexure2.

Research Contributions through First Degree Theses

A total of 120 students have completed their fidgtgree theses. The thesis course is a one
semester course and a student is involved full time for this reseamitiement. Besides faculty members
of the Institute, scientists from R&D labs and other professionals also supervise the thesis work. The
complete list is given in Annexures.

Ph.D. Qualifying Examinations

All Ph.D. candidates before taking up the woal research have to appear and pass a Ph.D.
Qualifying examination. This examination consists of three written papers and an oral test. It is based on the
course work of a higher degree, namely M.E./M.Pharm./M.Phil./M.Phil.(Applied)/M.S. or any of its
equivalent higher degree. Faculty members of the Institute and professionals from thefweoitk may
be permitted to appear in the qualifying examination even before completing the formalities of Ph.D.
admissions.

This year 95candidates were permitted appear in the Qualifying examination. The details are
provided below:

Discipline-wise Breakup
BITS faculty members

M. Sc. (Eco., Fin. & Mqgt) 01
M.E. (Electrical/Electronics) 09
M.E. (Mechanical) 10
M. E. (Computers) 11
M.E. (Chemical) 05
M. Pham. 07
Total 43

Professionals of High Standing
M.E. (Civil) 01
M.E. (Electrical/Electronics) 02
M.E. (Mechanical) 03
M. Pharm. 03
M.Phil. (Applied) 02
M.S. (Management System) 02
M.S. (Software System) 04
M.Phil. (Hospital and Health Systervgymt) 04
M.S. (Opthomology) 07
M. Sc. (BioSciences) 01
M. Sc. (Medical Lab Tech.) 04
Total 33

Full time Research Students

M. E. (Computers) 02
M.Sc. (Chemistry) 09
M.Sc. (Bio-Sciences) 06
M.Sc. (Physics) 01
M. Phil (Languages) 01
Total 19
Grand Total 95
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New Doctoral Research Topics / Supervisors Approved by Research Board

This year Sixty Five (65) research proposals weepproved bythe Research Board. Besides
approving the topic of research, the Research Board also approves the peypeseitors for guiding the
research. The details of approved topics/supervisors are given below:

S.No. Name of Topic of Research Supervisor
Candidate
1. Paridhi Gupta Host Response Mechanism(s) towards Venezuelan Equir Dr. Radha K
Encephalitis Virus Infectiom Mouse and Evaluation ofa  Maheshwari
Novel Approach to Generate Inactivated Virus Vaccine
2.  Manish Bhomia Development of Antiviral Therapies against Venezuelan Dr. Radha K
Equine Encephalitis, a Bioweaponized Virus Maheshwari
3. Poonanwyas An Empirical Study of Teaching Business Communicatior Dr. Sangeeta
through Multimedia Technology Sharma
4.  Kiran Soni Synthesis of Novel Ligands containing Saccharide and Dr. Ajay Kumar
Amino Acids: Metallochemistry of the Resultant Molecule: Sah
5. Maruthi Kumar  Synthesis and Biological Studies of Some Novel Indolyl  Dr. Dalip Kumar
Narayanam Heterocycles
6. Mishra Design, Synthesis and Biological Study of Novel Porphyri Dr. Dalip Kumar
Bhupendra Conjugates
Ashok
7.  Syed Jaffer S. Physicochemical Characterization and Modulation of Dr. Pradipta
Biomimicking Environments using Selected Fluorophores Purkayastha
8. Swarna Kanchan Understanding Protein Evolution: A Genomic and Modeli Dr. Shibasish
Study Chowdhury
9. Vijayanand Value Added Healthcare Services Dr. Fazal Gafoor
Kumar Busi
10. Thimmappa H. Design and Synthesis of Novel Isoniazid Derivatives for tt Dr. D. Sriram
M. Treatment of Tuberculosis and Muttiug Resistant
Tuberculosis
11. Seethalakshmi  To Study the Modulation of Multidrug Resistant Proteins Dr. S.
T. Expression, Function and in vitro Antitumor Effect on Y79 Krishnakumar
Retinoblastoma Cells by Curcumin longa Derivative
12. Jeyalatha K. Design, Analysis and Implemtation of Web Mining Dr. B. Vijayakumar
Algorithms for Academic Search Application
13. Murali Monohar Design and Characterization of Novel Buccal Drug Delive Dr. Shrikant Charde
Pandey Systems
14. Vaishnavi Biocatalytic Production of a Comercial Textile Dye, Indigo Dr. M. Srikanth
Tushar Unde
15. Jai Gopal Performance Analysis and Modeling of Hardware and Dr. Chandrashekha
Pandey Software Implementations of Tasks for Optimal Hardware
Software Partitioning
16. Vikas Singh Studies on Quality of Seice and Security in Wireless Mesl Dr. G. Raghurama
Networks
17. Vishal Gupta Content Ranking, Distribution and Data Caching in Wirele Dr. Mukesh Kumar
Cellular and Ad Hoc Network Rohil
18. Meghanand Integrated Development Environmd&iDE) for Safety Dr. K. R. Anupama
Anantrao Critical Embedded System Design
Bhamare
19. Apeksha B. A Parametric Study of Proton Exchange Membrane (PEN Dr. S. D. Manjare
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S.No. Name of Topic of Research Supervisor
Candidate
Jadhav Fuel Cell
20. Vandana Multimodal Information Fusion for Human Face Recogniti Dr. Shkha Tripathi
Agarwal
21. Sumanta A Fuzzy Multi-Criteria Approach for Integrated Dr. Ajit Pratap
Chakrabarti Environmental Quality Assessment Singh
22. Anil Jindal Design and Development of a Framework for Reverse Dr. Kuldip Singh
Logistics Sangwan
23. ArshadJaved Development of Integrated Design Methodologies to Dr. B. K. Rout
Improve the Life and Reliability of Compliant Mechanisms
24. Dileep Kumar Design and Optimization of Gas Cooler for Transical Dr. M. S. Dagupta
Gupta CO, based Refrigeration System
25. Gautam Singhvi Design, Characterization and Evaluation of Oral Novel Dr Dr. R. N. Saha
Delivery Systems of Selected Antimicrobial Drugs and
Studies of various Design Parameters
26. Mahesh Angira  Design of Selected Wireless and Telecommuiooa Dr. Kamaljit
Devices and Sulsystems using RF MEMS Technology Rangra
27. Naga Vamsi An Empirical Investigation of Lean Enterprises in Indian  Dr. Rambabu
Krishna Jasti Industry Kodali
28. Shvetank Bhatt Behavioural and Neuropharmacological Screeimihg Dr. R. Mahesh
Potential Serotonergic Ligands for @uorbid Depression,
Anxiety and Related Disorders such as Cancer
Chemotherapy Induced Nausea and Vomiting (CINV)
29. Meena Purohit  Investigation of the StructuActivity Relationships of Dr. Lakshmi P.
Novel Purire and Pyrimidine Nucleotide Derivatives Kotra
Targeting Orotidine5’-Monophosphate Decarboxylase
(ODCase)
30. Mubeena A Critical Evaluation of English Language used in Written Dr. John Varghese
Rahaman Business Communication by Various Business Organizsit
of Dubai
31. B.John Empirical investigation and modeling of Lean Manufacturi Dr. S. Murugan
Devadason (LM) implementation in Indian Auto Ancillary Industry
(IAAI)
32. K P Chandra Synthesis and Biological Studies of PorphyAppended Dr. Dalip Kumar
Shekar Heterocycles
33. Sushil Chandra To Establish the Relationship between Aesthetic and Dr. S. K. Atreya
Engineering Parameters of Motorcycle and their Effect on
Design of Visor
34. Nitin Madhukar  Verifying Web ServicesBusiness Process Execution Dr. Prasenijit Sen
Sawant Language (WSBPEL) Security Patterns using Formal
Methods
35. M. Sudershan Study of Organic Transformations Employiogho- Dr. Anil Kumar
Rao Quinonemethide Intermediates
36. Amit Kumar Global Gene Expression Analysis of the Parasite and the Dr. Ashis K. Das
Subudhi Host from Sever®. falciparumClinical Isolates and its
Study Using Systems Biology
37. S.Vandhana To Study the Effect of FASN (Fatty Acid Synthase) Dr. S.
Inhibitors on Y79 Retinoblastoma Cell Line Krishnakumar
38. Vinita Kumari Diabetic Retinopathy in a South Indian Cohort: Genome Dr. S. Sripriya



S.No. Name of Topic of Research Supervisor
Candidate
Wide Association Study
39. Monika Sikri Design of Qualityof Service (QoS) Oriented Methodology Dr. Datta
Service Oriented Systems Subrahmanya
40. Sakthivel Molecular Genetics of Duchenne/Becker Muscular Dr. B. R. Lakshmi
Murugan S.M. Dystrophied Strategies Towards Identification, Preventiol
and Elucidation of Molecular Radphysiology
41. Swadhinya A. Regulation of In Vivo AntiPolysaccharide Response to Dr. Clifford M
Gram Positive and Gram Negative Extracellular Bacteria Snapper
42. Sanjeev Kumar Impact of Service Orientation on Organizatibna Dr. Prashant Mishre
Saxena Performance
43. Srilatha Jasty To ldentify and Characterize the Retinal Stem/progenitor Dr. S.
Properties of Human Iris Pigment Epithelial (IPE) cells an Krishnakumar
Ciliary Epithelial (CE) celldn Vitro
44, M. Sowmiya Detection of Drug Resistance Exhibited by Gram Negative Dr J. Malathi
Bacteria Isolated from Clinical Specimens to Quinolones
Extendedspectrum Betdactamases (ESBLs) Group of
Drugs by Molecular Methods
45. Kuldeep Gupta Global Transcriptome Modulation indgent Intestinal Dr. Suman Kapur
Mucosa and Brain in Response to Herbal Products
46. Pinky P. An Industry Analysis of Tourism: Challenges and Dr. Mridula Goel
Pawaskar Opportunities for Goa
47. Ashish Runthala Refinement and Improvement of Protein $ture Prediction Dr. Shibasish
Algorithms Chowdhury
48. Gitanjali Bhutani Schemes for Selflanagement in Wireless Networks for Dr. Mruthyunjaya
Throughput and Reliability Improvement H. Kori
49. K. Kavitha Data Management in Wireless Sensotvieks Dr. R. Gururaj
50. Md. Sibghatulla Analysis and Development of Multilevel Inverter based Dr. H.V. Manjunath
Distribution Static Compensator (DSTATCOM)
51. Satyendra An Empirical Investigation of Supply Chain Risk Dr. Anil Bhat
Kumar Sharma Managemat (SCRM) Practices in Indian Scenario and
Development of a Normative Framework for SCRM
52. Vineet Kumar Miniature TravelingWave Tube (TWT) for Microwave Dr. Vishnu
Power Module (MPM) Srivastava
53. Reena Bibals Develop Critical Underainding of Factors Influencing the  Dr. Debojit
Ambient Release of Volatile Synthetic Pyrethroids Chakrabarty
Impregnated /Coated onto various Substrates
54. Aruna Govada Distributed Data Storage and Analysis for Astronomical D Dr. S. K. Sahay
55. P. Santhi Latha Study on Breast Cancer Stem Cell and their role in-Anti  Dr. Sunita Saxena
cancer Drug Response
56. Vinita Tiwari Modeling and Simulation of Hybrid Optical Networks Dr. V. K. Chaubey
57. Navneet Khanna Identification and Analysis of Mdining Process Variables Dr. K. S. Sangwan
and their Effect on the Machining Performance
58. Satish Kumar Simulation of Transient Heat Transfer for High Temperatt Dr. P. Srinivasan
Dubey Manufacturing Process
59. Jaipal A Design and Evaluation dflucoadhesive Controlled Releas: Dr. Shrikant Charde

Buccal Patches for Systemic Action



S.No. Name of Topic of Research Supervisor
Candidate
60. Baldev Kumar Behavioural and Neurpharmacological Screening of Dr. R. Mahesh
Potential Serotonergic Ligands for Depression and Allied
Complications
61. Priti Jan Design, Synthesis and Evaluation of Novel Agents to Trei Dr. Hemant R.
Al zhei mer d6s Disease Jadhav
62. Sunil Kumar Development of Analytical and Bioanalytical Methods for Dr. Ranendra N.
Dubey Selected Racemic Drug in Bulk, Formulations, Biosample Saha
and their Pharmadinetic Studies
63. Sudeep Kumar An Integrated Approach for Design of Supply Managemel Dr. Srikanta
Pradhan A Supply Chain Perspective Routroy
64. Rakhee Design Space Exploration of Scalable and Efficient Sensc Dr. M. B. Srinivas
Network for Muki-Service Applications
65. Saumyaa Regulation of Immune Response to Soluble Protein Antig Dr. Clifford M
in the Presence and Absence of Intact Bacteria Shapper

Sponsored Research Projects

A total of ninety ong(91) research projestsponsored bggencies such as UGCSIR, DST,DBT, ICMR,
DRDO, ICAR andsuchother sponsoringgenciesare in operation. A list of egoing researctprojects is

given below:
. . Principal Sanction
S.No. Project Title Investigator Agency ((Riﬁ)
La
1 Expelimental Investigation of Failure and Prof. S. B. CSIR 6.00
Stability of Laminated Composite Plates wit Singh
Cutouts
2 Twisted intramolecular chargeansfer Dr. Subit CSIR 8.19
(TICT) fluorescence probing studies of Kumar Saha
micropolarity and mocroviscosity of differen
types of Genini micelles
3 Synthesis of novel ionic liquid supported Dr. Anil Kumar CSIR 11.44
reagents and their applications in organic
transformations
4 Bio-diesel production from microalgae Prof. S. K. CSIR 15.04
Verma
5 Assessmet of bone condition using acoustic Prof. Ravi DST 16.70
emission and acoustdtrasonic techniques Prakash
6 In-silico characterization of nenative Dr. Shibashis DST 7.68
structural ensembles of small proteins and Chowdhury
peptides and its implication on protein foldir
and misfoldilg process
7 Response and micromechanics based desi Prof. S. B. DST 15.14
of Engineered Cementitious Composite Singh
structures
8 Synthesis and Characterisation of Silica Dr. Amit Dubey DST 19.20
Polymer Nanocomposites for
Environmentally BenignBiological and
Industrially Significant Organic
Transformations
9 Design, synthesis and biological studies of Dr. Dalip DST 2391

novel cationic porphyrin hybrids as potentia Kumar
anticancer agents
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Sanction

S.No. Project Title E]cgzltl?aziltor Agency (Rs)
9 (Lakh)
10 Novel Safetycatch Linlers for Solidphase Dr. Anil Kumar DST 19.55
Synthesis of Organic Compounds with
Potential Medicinal Applications
11 Study of spin polarization of electrons in the Dr. Rakesh DST 9.53
relativistic (e, 3e) process on atoms Choubisa
12 Synthesis of carbolayatei amino acid Dr. Ajay Kumar DST 19.54
containing novel ligands: Metallochemistry Sah
and reactivities of their metal complexes
13 Computational investigation of vortex Dr. Dilip Kumar DST 10.18
shedding and heat transfer enhancement fr Maiti
a heated square cylinder in preseat&ddy
promoting rectangular cylinder near a wall
14 Molecular characterization of diazotrophic Dr. Prabhat DST 14.51
plant growthpromoting endophytic bacteria Nath Jha
isolated from arid desert of Rajasthan
15 Cloning and characterization of protein Dr. Rajesh DST 12.57
phosphatase2C (PP2C) like promoter from Mehrotra
Arabidopsis thaliana
16 Modeling and study of polycrystalline silicor Dr. Navneet DST 2.88
for solar cells and thifilm transistors Gupta
17 Synthesis ad Catalytic Applications of Dr. Bharti DST 19.47
Environmentally Benign lonic Liquid Tagget Khungar
Schiff Base Metal Complexes
18 Studies on electroptic switching of liquid Dr. V. DST 14.10
crystals doped with carbon nanotubes Manjuladevi
19 Prepardbn and characterization of thin films Dr. S. Sindhu DST 17.39
of dibenzyl substituted poly (3,4
propylenedioxythiophene) (PRODOT) onto
glass and polymeric substrates, its feasibilit
for use in electrochromic devices
20 Strategies to meet manpower reguaients for Prof. Arya DST 9.60
power sector upto 2020 Kumar
21 Conceptual density functional theory based Dr. Ram Kinkar DST 24.52
modeling of biological systems Roy
22 Cloning and characterization of the major  Dr. Vishal DST 10.17
regions of the plastid DNA from Plasmodiur Saxena
vivax
23 Gainful utilization of marble slurry as an Dr. Arvind DST Rajasthan 0.14
adsorbent for S©gas and its subsequent Kumar Sharma
conversion to gypsum
24 Development of web based spatial decis Dr. K. Rajitha ~ DST Rajasthan 0.13
support system for grodn water quality
monitoring
25 Portable Ozone Generator Dr. H.K. DST Rajasthan 0.13
Mohanta
26 Design and synthesis of novel agents for th Dr. Hemant R. DST Committed
treatment of rheumatoid arthritis Jadhav
27 Designirg nanoporous organic carbon and Dr. Amit Dubey DRDO 14.49
their nano composites for environmentally
benign, biological, and industrially significar
organic transformations
28 Nancatechnology for enhanced utilization of Dr. Jitendra ICAR 28.20
nativephosphorus by plants and hiy Panwar

moisture retention in arid soils
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Principal

Sanction

S.No. Project Title X Agency (Rs)
Investigator (Lakh)

29 A system biology approach towards Prof. A. K. Das DBT 188.06
understanding severe malaria with special
reference to the transcriptome and proteom
of the parasite and the host

30 Force induced unzipping in biopolymers Navin Singh UGC 9.41

31 Synthesis and pharmacological evaluation « Prof. R. Mahesh DBT 51.69
novel phosphodiesterase 4 inhibitors for the
anti-depressant and anxiolytic potential

32 Medical and therapeutic charactation of Prof. Suman UGC 6.01
induced somaclonal variation in a medicina Kapur
plant Chlorophytum borivillianum

33 Transition metal catalysed reactions of Dr. Dalip UGC 7.24
lodonium Ylides Kumar

34 Design and development of static sunshade Prof. Rajiv UGC 9.86
for thermalcomfort inside the buildings Gupta

35 Studies on adsorption process for the remo Prof. B. V. UGC 7.11
of metal ions from waste water and volatile Babu
organic compounds from air by using suitak
adsorbents

36 Novel quinoxaline arboxamides: Design, Prof. R. Mahesh UGC 8.47
synthesis and newgharmacological
evaluation as antidepressants, anxiolytics a
in the management of canegtemotherapy
induced nausea and vomiting

37 Probing twisted intramolecular charge Dr. Subit UGC 8.44
transfer fluoresence to characterize the Kumar Saha
miscelles of some Gemini surfactants

38 An empirical investigation of manufacturing Prof.R. B. UGC 2.72
excellence in Indian industry Kodali

39 Flexural Strengthening of Concrete Structui Prof. S. B. UGC 9.27
using Near Surface Mounted (NSM) Fiber  Singh
Reinforcements

40 Characterization and pharmacological SK Verma UGC 6.26
evaluation of bioactive compounds from
cyanobacterial isolates from Shekhawati
region of Rajasthan

41 An Empirical Test ofcausal Relationship of Dr. Usha UGC 4.06
Total Quality Service Constructs for Indian Manjunath
Hospital Industry

42 Developing teaching modules for English  Dr. Sangeeta UGC 4.56
learning through multimedia technology for Sharma
rural children from class WIlI

43 Design and Synthesis of Novel Agents for tl Dr. Hemant R. UGC 8.35
Management of Rheumatoid Arthritis Jadhav

44 Effect of ageing on access to transport: Prof. Nirupama Newcastle 2.40
Sociological and Clinical Diabilities amongs Prakash University, UK
Aged Populatiori A Case Study of Rajastha

45 Development of an indigenous chip for Prof. Suman NPMASS 64.80
testing antibiotic sensitivity of pathogens Kapur
found in human urinary tract

46 Establishment of New National MEMS Dr.N. N. NPMASS 11.16
Design Centres Sharma

47 Genetic basis of alcohol induced pancreatic Prof. Suman ICMR 27.21
disorders Kapur
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Sanction

S.No. Project Title E]cgzltl?aziltor Agency (Rs)
9 (Lakh)

48 Functional mutation in the opiate receptor @ Prof. Suman ICMR 37.55
their impact on immune function Kapur

49 Identification of genetitoci associated with  Prof. Suman ICMR 33.39
predisposition for Type 2 diabetes mellitus Kapur
(T2DM) in Indians from Rajasthan

50 Novel neuropharmacological agents for the Prof. R. Mahesh ICMR 25.74
treatment of depression, anxiety, cognitive
dysfunction and cancer chemotherapy
induced emesis: Design, synthesis and
screening of potential serotonergic
modulators

51 Improve mobility for health with special Dr. Sanjeev IRFTD 0.67
focus on rural women population Kumar

Choudhary
52 Health Kiosk Health caredr rural India Prof. Suman Sustainable 3.28
Kapur innovations
USA

53 To conduct the field visits in various districtt Dr. Gaurav NRHM 6.1
of Rajasthan for monitoring, supervision ant Aggarwal
evaluation of MAPEDIR

54 Preparation and characterization ahosized Dr. Meenal DST 18.29
TiO, and studies on its photodegradation ~ Kowshik
capability of model organic pollutants.

55 Novel Aza and Ox@aza Selenamacrocycles: Dr. Arunashree DST 19.32
Synthesis, Metal complexes and anion Panda
Binding.

56 Studies ormoulding compounds and Dr.B.J.C. Babu DST 21.08
compression moulding techniques for FRP
fasteners

57 Investigations on factors affecting nuclear Dr. Geetha DST 18.90
accumulation of DNA studied using anin  Varier
house constructed confocal microscope

58 Synthesis of mesoporous silica and alumin: Dr. N. N. Ghosh DST 20.00
based oxide material

59 Preparation and characterization of Dr. N.N. Ghosh DRDO 14.97
Nanoferrite powders and polybenzoxazine
nanoferrite composites

60 Synthesis of improved Ferelectric materials Dr. Sutapa R. DRDO 14.98
by solgel emulsion technique Ramanan

61 Isolation and screening of micayganisms  Dr. Utpal Roy  CSIR 14.87
from Extreme and Unusual Environment for
new and novel antimicrobial peptides to
combat some clinically important multidrug
resistant fungal pathogens

62 Novel Biosensor techniques for monitoring Dr. Sunil Bhand CSIR 14.47
heavy metals and pesticides residues in
coastal waters and sediments

63 Expression of cyclodextrin glucosyl Dr. M. Srikanth DBT 17.02
transferase gene hydrocarbon degrading
bacteria for enhancing Bioremediation

64 Radion contribution to various flavour Dr. Prasanta DST 2.88

changing neutral current (FCNC) processes Das
B-meson decay

18



Principal

Sanction

S.No. Project Title : Agency (Rs)
Investigator (Lakh)

65 A Parametric Study of the Prat&exchange  Dr. S. D. MNRE 10.47
membrane (PEM) Fuel Cell Performance  Manjare

66 Synthesis and Spectral, Redox and Solid S Dr. Bhavana P. DST 19. 97
Coordination Properties of Asymmetric and
Highly Functionalised Thienyland Fury}
Porphyrins

67 Dewelopment of Biosensors and miero Dr. Sunil Bhand ICAR 245.73
techniques for analysis of pesticide residue
aflatoxin, heavy metals and bacterial
contamination in milk.

68 TechneEconomic Feasibility Studies on an Dr. Srinivas K Ministry of 86.98
alternative process route for removél o Chemicals &
methanol, ammonia, and carbon dioxide fra Fertilizers
process condensate water in a fertilizer
ammonia plant

69 Application of Life Cycle Assessment (LCA’ Dr. S. D. Ministry of 27.00
to Diammonium Phosphate Plant (DAP) Manjare Chemicals &

Fertilizers

70 Anaerobic digestion of food waste in a Dr. M. Srikanth UGC 10.09
horizontal plug flow reactor

71 Studies on haloarchaea producing Dr. Judith M. UGC 8.90
polyhydroxy alkanoates Braganca

72 Photo thermaimaging of nuclear transport  Dr. P. DBT 24.60

Nandakumar

73 Studies on the optical nonlinearity of gold  Dr. P. DRDO 14.94
nanoparticle embedded BaTitin films. Nandakumar

74 Detection and Mitigation of Dairy Pathogens Dr. Sunil Bhand ICAR 45.07
and Detection of Adulterants ngj Chemical
Biology

75 Experimental Pilot Scale Horizontal Plug Dr. M.Srikanth  Goa Energy 3.65
Flow Reactor for Anaerobic Digestion of Development
Food Waste Agency, Goa.

76 StructureGuided Design of New Dr. D. Sriram DBT 64.00
Antibacterial Agats Against Dormant
Mycobacterium tuberculosis

77 Isocitrate Lyase Enzyme As Target in Dr. D. Siram UGC 10.21
PersistenMycobacterium tuberculosis
Infection: Synthesis of-Arylthiazolidine-4-
Carboxylic Acid and ENitro-2-Furoic Acid
Derivatives and it&\ntimycobacterial
Evaluation

78 Dynamic strain Ageing Behavior in Dr. A. K. Gupta DAE 11.64
Austernitic Stainless Steel

79 Chemically Modified adsorbents for the Dr. N. Rajesh  DST 22.50
preconcentration of toxic metal ions from
industrial wastes and einenmental samples

80 Study of Extraction Behaviour and Speciatic Dr. N. Rajesh UGC 3.81
of Chromium using Various Long Chain
Amines and its Applications in the Treatmel
of Electroplating Waste Water

81 Development of interacteszcomputer Dr. P.K. uGcC 1.85

programs for teaching Physics
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o Sanction
Principal

S.No. Project Title : Agency (Rs)
Investigator (Lakh)

82 Designand Synthesisf Inhibitorsof Various Dr. D. Sriram DBT 39.56
Enzymesf Mycobacterium Tuberculosis
Like DNA Gyrase And Topoisomerase

83 Synthesis ad Neuropharmacoby of 4- Dr. P. CSIR 8.56
Aminobutyric AcidAnalogues Yogeeswari

84 Designand Synthesisf Newer GABA Dr. P. UGC 8.11
Analoguedor Treating CNS Disorders Yogeeswari

85 Designand Synthesisf Novel Non Dr. D. Sriram ICMR 10.00
Nucleoside Reverse Transcriptase Inhibitor
for the Treatmenbf Aids and Opportunistic
Infections Associatedith Aids Including
Tuberculosis

86 Artificial Neural Networks for Water Dr. K. Srinivasa INCOH, 4.62
Resources Planning: an Innovative Approat Raju MoWR

87 Multiobjective in Irrigation Planning using  Dr. K. Srinivasa CSIR 6.18
Evolutionary Algorithms Raju

88 Investigations into the Influence of Rare Dr. Hariharan DST 17.00
Earth lon Doping on Structural and Dielectr Venkataraman
Properties of Layered Ferroelectric Ceramic
by Adopting Molten Salt Syntsis Route

89 Assessment of Technology and Upscaling ¢ Prof. Aradhana SPC Biotech 0.72
Poly Lactic Acid (PLA) granules Production Srivastava

90 Polymorphism studies of the malarial vaccir Dr Vidya DST 19.01

candidate serine repeaitmen (SERA) in Rajesh
Indian isolates
91 Immobilization of nanoparticle functionalize Dr. Sharmistha DST 30.00
proteins in polymer modified metal oxide ge Paul
films: Conformation and Activity study

The details of some of tigrojects are given below:

Rural Roads Pavement Performance Study i Phase 1

The main objective of this research project is to collect time series failure information at 10
villages road stretches selected on the PMGSY roads in the state of Rajasthantiegdiffenent terrain,
weather and traffic conditions. It is also required to develop a serviceability based pavement design
approach making use of the information collected to suit low volume village roads. Data collection is
underway since 2 years at tile selected stretches of roads. Analytical work will commence once the data
collection is completed.

Departmental Research Support from UGC under Special Assistance Programme
(SAP)

Pharmacy, Physics, Mechanical Engineering, Biological Sciences and<biyegnoups have been
selected by University Grants Commission, on basis of their achievements, for Departmental Research
Support (DRS) under Special Assistance Programme (SAP) of University Grants Commission (UGC).

The Biological Sciences Group has swesfally received funding from UGC under DFSAP
scheme. A news U¥isible spectrophotometer, Gel documentation system and cryocan have already been
installed earlier. This year a cluster of machines with servers has been installed. These instruments are
being used for faculty research in different areas as suggested by the expert committees. This committee has
further appreciated the efforts of the faculty members of the group of pursuing target oriented research in
the thrust areas identified by the contedtand also in the other thrust area of the group.

The Chemistry Group has received a major financial support from University Grants Commission
under the special assistance programme (SAP) at level | for five yearsZQ0PY From this grant, the
grouphas procured softwares (Chem 3D, DASH, Docking, Gauss View, Gaussian) and &vafasator
which are being utilized effectively both for teaching and research purposes. This year, the group has also
procured a highly sophisticated spectrofluorimeter MR software. Availability of spectrofluorimeter
and software will further strengthen teaching and research activities of the group. Procurement of
chemicals, glasswares and advanced books from the annual grant of this programme has significantly
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improved the group activities and strengthened thrust areas of research including Synthetic Organic &

Medicinal Chemistry, Photochemistry, Theoretical and Computational Chemistry, Nanomaterials,

Photochemistry, and Green chemistry. Also, the partial financiglostifrom this programme is being
utilized to arrange national and international conferences.

University Grants Commission (UGC) provided assistance to the tune of Rs. 38 Lakhs for the

Mechanical Engineering Group, Birla Institute of Technology & ScieRdeni at the level of DR$ | for

5 Years (from 1/4/2007 to 31/3/2012) under the Special Assistance Programme (SAP) for the following

thrust area Al nnovative HhedodowiagequipmentskDN 200MCQrapde vel op

prototyping machinand Dimension Elite 3D printer were procured for the cost of Rs. 44 Lakhs.

The physics group of the institute has been selected for support under the Special Assistance

Programme (SAP) of UGC at the DRS level | for a period of 3 years. The support & forii of a

financial assistance of Rs. 52.00 lakhs, out of which Rs. 37.5 lakhs are for the purchase of equipments and
Rs. 14.50 lakhs for consumables. The equipments which have already been procured or are in the process of

being procured from the gramire: i) Langmuir Blodgett Trough ii) Spin Coating Unit iii) Keithley

Electrometer iv) Glove Box v) Scanning Probe Microscope. All these equipments are going to be used in

the expansion of the existing Materials Physics Laboratory and in the newly seft @Sdensed Matter
Physics lab.

The Pharmacy Groupeceived Rs. 40 lakh for strengthening of infrastructure in terms of power
supply, water supply, fire safety equipments, laboratory working tables and infrastructure required for
including the componentfaesearch at UG, PG and Ph. D. levels. Several laboratories were renovated,

upgraded and installed with safety equipments with the funds.
UGC Special Assistance for Centre for Women Studies
The UGC sponsored Centre for Women Studies established at BIS, Pilani during March

2005.The Centre has undertaken diverse range of academic and field activities with the aim of working
towards upliftment of women and their families in the fields of social, economic and health leading to their

overall developmenCentre has initiated various new activities during®00

Extension activities:
« Twelve by Twelve Initiative for Targeted Anemia Education during Adolescence
o Telemedicine Centre
¢ UGC Centre for Women Studies has undertaken a project on Improving SociatySetRural
women with Aid of Spatial Facility Management
« Training of Female and Male members of Panchayati Raj Institutions at Panchayats of Pilani

Workshop: UGC Center for Women Studies organized a

Women Entrepeneurs for Orc a mp u's  Wo rfféebaiaryg 200922BITS, Pilani.

Training:
e Training Programofi Ent r epr e ne ur s Daygard@entefbr dfemates, December
2" & 3, 2009.

« A three and a half months teaching & training in Computer Literacydtal based girls and

women was offered in both semesters during 2009. Along with computer literacy training was also

imparted on cataloguing of books and journals.

¢ OAwareness & Training Prog
campus Womend was <conducte
Instrumentation Unit of the Institute on Sept 20, 2009.

r
d

Research (Empirical Studies) & Course

am on Ef fective
by UGC Centre

one

Us e
for

¢« CWS undertook a project on O0Safe Mot hecr hood a

Populations in Desert Regions in Rajasthan, India and the Negev, igka&€omparative

Perspectived. The study period was from March 2

« A Sociological Study on Domestic Violence against Women in Villages near Pilani, Rajasthan.

The studyperiod was from JanuaiyJuly 2009

e« Gender related topics have been incorporated iftammpus Humanities courses offered as

electives across the Institute and in higher degree program

Lectures / Academic Forum
e Prof. John Davies, Centre for Internationav@lopment and Conflict Management, University of

Maryland, USA visited BITS Pilani delivered lectures on Conflict Management during September

17-21, 2009
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e Prof. R.K. Sinha from International Institute for Population Sciences, Mumbai delivered a lecture

oniFemal e Age at Marriage in India with Special

e Prof. Nirupama Prakash, @wodinator, CWS was invited to participate in the International
Wor kshop on "Empower ment of Women ThrTemwagh Sci
Iran, 1416 December, 2008 organized by NAM S&T Centre, New Delhi, Iranian Research
Organization for Science & Technology, Tehran and Iranian Association for Women's Studies,
Tehran, l ran; iWomen Politi calong SeminareniWporaeni o n :
and Political Participation In IndiBemocratic Systemd Res ear ching The Past
The Future organized by Department of Policy Sciences, National Law University, Jodhpur,
February 67 , 2009; il nf or ma thhnotogies & Gammunityi basadt Approach T e

en

I
an

to Address Gender Based Violence & Health | ssue

based Violence and Sexual and - BBeFebruarg Q003 ihnve Hea

Mumbai; organized by National Instit e of Research & Reproducti ve

and GenderA Critical Analysis at the Seminar on Women & Religion organized by Centre for
Women StudiesShri Lal Bahadur Shastri Sanskrit Vidyapeeth, New Delhi, Februag72@009;

"Role of WomenStudies in Promoting Educational Participation of Women" organized by The
Department of Inclusive Education at National University of Educational Planning and
Administration (NUEPA) on 134 March, 2009; UGC sponsore8ensitivity, Awareness and
Motivation (SAM) workshop on Capacity Building of Women Managers in Higher Education held

at Department of Continuing Education, IIT Roorkee fror218 May , 20009; Al CT |

nt

Addressing Gender , Sexuality and Cul tiooat al Nor

Conference on "Mediation and Conflict: Translation and Culture in a Global Context" organized
by International Association for Translation and Intercultural Studies (IATIS) Monash University,
Melbourne, Australia during-I0 July, 2009; Key note spker on Session on Threats to Bodily

Integrity at Asi a Paci fic Womenés I nternational Con

VISIONS FOR A NEW WORLD, 810 September 2009 : Philippine Normal University (PNU)
Manila, Philippines & at Women Solidarity Forum, imfdanao, Philippined) Wo me n
Admini strators in Hi gher Educati on: Net wor ki
Training Programme for Female Faculty from Universities & Colleges in Rajasthan, organized by
Centre for Women Studies & Academic Staff Cge Rajasthan University, Jaipur, November 27,
20009.

UGC Major Research Projects

Medical and therapeutic characterization of induced somaclonal variation in a medicinal
plant Chlorophytum borivillianum

Chlorophytum borivilianum (Safed Musli) is a monocegbn belonging to family Liliaceadt is
a potent herb whose root tubers have been in use for aphrodisiac and health promotion purposes since 11th
century A.D. (Ref: Sarngadhar Samhita) in India. Ayurvedic Materia Medicas (Nighantus) state Safed
Musli to be an Urjaskar i.e. health restorative and promoting herb and is also considered to be a remedy for
diabetes and arthritisAmong all the species of Chlorophytum present in India, C. borivilianum produces
the highest yield of roots along with the highsaponin content i.e.-27% (Bordia et al., 1995) which are
the primary source of its significant medicinal properties. It is already identified as an endangered plant that
needs to be nurtured and protected. Thus, seeing the importance of the Chlorpphgtans immense
need to develop somaclonal variants, which will adapt well to the local climate and also posses a high
biological/medicinal activity. This project aims at inducing Somaclonal variations in Safed Musli
(Chlorophytum borivillianum), deteriming biological activity/ potency of dried roots of somaclones
generated during the course of the study and biochemical characterization of dried root powder of
somaclones with enhanced biological activity for ascertained quality product developmergséitghe
work is under way to generate somaclonal variants of Safed Musli. Callus generation from tissue explant
(pedicle, leaf & inflorescence) has been successfully done.

Transition-metal catalyzed reactions of lodonium ylides

In the third year of thigroject synthesis of naturally occurring and biologically potent 2,5
disubstitutedoxazoles and cryptosanguinolentines were accomplished. Facile synthetic routes for naturally
occurring Balsoxin, Annuloline, Texamine and Texaline have been developed.rdioeop involves
preparation of -tosylgxy Ketortee anth emidoketomes. Adylation of amidoketones
followed by oxidative cyclization leads to oxazole derivatives in high yield. We have also developed an
alternate route for the preparation ofyptosanguinolentine which is isolated from @wyptolepis
sanguinolentand used as an antimalarial drug. Our simple synthesis involves the reaction of easily
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available 4hydrazinoquinolines with cyclic ketones in presence of ethanolic hydrochloride,then
resulting intermediate upon oxidation and selectiveéthylation produced cryptosanguinolentine in good
yield.

Design and development of static sunshade for thermal comfort inside the buildings

The Proposed research work aims on the following ¢bgs- To check the optimum entry of
sunlight through openings in different facades within the building for comfort conditioning; design and
development of static sunshade; modeling and analysis of the thermal performance of the buildings with the
help ofsoftware TRANSYS; and the Practical applicability of the obtained sunsliamtehe experimental
investigation, Ferr@ement will be used for the fabrication of new sunshade. The comparative model
analysis will be done for all the cases i.e. without badss, with the existing sunshades and the proposed
one. The total building performance i.e. the temperature and air velocity measurements will be carried out
for all the cases. Finally cost analysis will be done and a feasible design would be recomwigmded
design aids and developed software.

Studies on adsorption process for the removal of metal ions from waste water and volatile
organic compounds from air by using suitable adsorbents

The project deals with experimental study on adsorption for timeval of selected liquid and
gaseous pollutants by performing Batch and Continuous column studies. To understand the physical aspects
of adsorption, mathematical modeling of fixed bed adsorption column is carried out. Models reported in the
literature arémproved by considering dispersed plug flow, fisothermal effect, solid diffusion and pore
diffusion, etc. The proposed models are validated with the actual experimental data obtained. The new low
cost adsorbents such as activated tamarind seeds, edtivegém leaves, sawdust, and activated flyash are
developed. The performance of these adsorbents for the removal of hexavalent chromium [Cr(VI)] from
waste water is tested by conducting the batch and continuous experiments. The experimental setup for
fixed-bed adsorption experiments is fabricated. A generalized mathematical model is developed to study the
dynamic behavior of adsorption column and validated with the experimental data generated in the present
study and the data reported in the literatlitee Surface Area Analyser (Smartsorb 93) worth costing Rs.

4.4 Lakhs with additional accessories such as calibration gas mixture cylinders,, ga® dylinders, and
cryogenic container for liquefiedtc. have been purchased and utilized for the measnterhsurface

area for the newly developed low cost adsorbents. Chemicals and glasswares costing Rs 0.25 Lakhs are
purchased to conduct the experiments. The other equipments such as rotary shaker, water bath shaker, air
and liquid rotameters costing Rs38.Lakhs have been purchased. Two books costing Rs. 0.14 Lakhs have
been purchased to enhance the understanding of adsorption process. Five articles are published in reputed
refereed International Journals with high impact factors (Adsorption, JournavzbEmental Engineering

and Science, Chemical Engineering Journal, Journal of Environmental Management, and Bioresource
Technology) in last two years and others are communicated for possible publication.

Novel quinoxaline carboxamides: Design, synthesis and neuro-pharmacological evaluation
as antidepressants, anxiolytics and in the management of cancer-chemotherapy induced
nausea and vomiting

5-HT 3 receptor subtype is implicated in various psychiatric disorders such as depression, anxiety,
emesis and codfive dysfunctions. A series of novel quinoxaline carboxamides (New Chemical Entities,
NCEs) will be designed by using molecular modeling and traditional medicinal chemistry approaches for 5
HT 3 receptor antagonists. Several steps will be involved fotheging the designed New Chemical
Entities, starting from condensation of suitably substitutegh@nylenediamine and pyruvic acid or diethyl
keto malonate by using conventional and Microwave Induced Organic Reaction enhancement (MORE)
Chemistry. The syhiesized New Chemical Entities will be characterized by spectral (IR, Mass, NMR)
analysis and purity will be ascertained by TLC and elemental analysis. The structurally confirmed NCEs
will be tested for BHT 3 antagonistic potential in dvitro tissue base@dssay using guinea pig ileum.
Compounds with optimum pA 2 and log P will be subjected for neurobehavioural analysi models
such as elevated phimsaze, light dark exploration and open field explorating models for anxiety; Forced
swim test, tail sspension test and olfactory bulbectomy models for depression; passive avoidance, active
avoidance test and elevated T maze exploration paradigm models for cognitive function will be assessed.
The present work is expected to provideld 3 receptor antagostis beneficial in the clinic.

An empirical investigation of manufacturing excellence in Indian industry

UGC sanctioned Rs. 2.72 Lakhs to Prof. Rambabu Kodali (Principal Investigator) for a Major
Research Project on AAn Empxceéelclagnclenailrysi sdiodn Mamd
duration of 2 years.
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Flexural strengthening of concrete structures using near surface mounted (NSM) fiber-
reinforcements

This research project deals with the importance and effectiveness of Near Surface Mounted (NSM)
reinforcement for efficient and economical construction of housing for general mass and for seismic
retrofitting /strengthening of masonary and concrete structures. The near surface mounted strengthening
technique could be very efficient and practical flexural strengthening of slabs and beams in negative
moment regions. The finding of this research will provide data for development of design approach for the
designand construction of low cost structural elements of houdihg. particular research gposal has
direct relevance to civil engineering in general, concrete technology, structural engineering, material
science, construction and management, earthquake engineering, seismic retrofitting and strengthening, and
most importantly low cost housing@ infrastructures.

Probing twisted intramolecular charge transfer fluorescence to characterize the miscelles
of some Gemini surfactants

Surfactant molecules, which contain a polar headgroup and hydrophobic chain, are capable of
producing supramolecularssemblies that possess properties distinctly different from those of the
individual monomeric molecules prior to aggregation. As a matter of fact, a whole variety of aggregate
morphologies, e.g., micelles, lamellae, bilayers and vesicles, have all besweobsCorrelation between
the molecular architecture of different surfactants and the aggregate morphologies they produce-upon self
assembly is important in the sense that understanding polymorphism at the molecular level helps to develop
materials thatifd utility in household and different industrial applications. The study of these aggregate
morphologies is also important because they mimic the biologically active membranes.

In contrast to the traditional singtdainsingle polar head group countergariGemini surfactants
are made of two hydrophobic chains and two hydrophilic head groups covalently attached through spacer
are also called dimeric surfactants and many of them possess exceptional properties, such as a very low
critical micellar concentt#on, high viscoelasticity, and an enhanced propensity for lowering thveater
interfacial tension in comparison to their singlein analogues. Therefore, Geminis are putative
candidates for the next generation of surfactants and attracting a loterfitdnterestKeeping in mind that
fluorescence from twisted intramolecular charge transfer (TICT) state is very much sensitive to the
environment, fluorescence properties of probes having TICT state will be explored for the characterization
of Gemini mcelles.This project involves synthesis of some novel Gemini surfactants with different types
of head groups, spacers and tails.

Force induced unzipping in biopolymers

Theoretically the double stranded DNA (dsDNA) can be considered as the assemblefitfoom o
polymer chains. The various interactions between the base pairs and the bases along the strand can be
represented by appropriate potentials and the Hamiltonian can be solved by choosing appropriate ensemble
which enable us to know the various thedywamic quantities as a function of external perturbation. We
are studying the dsDNA under the external perturbations, like temperature the pulling force and pH value.
As the two strands of a DNA are negatively charged, the repulsion between thesend® istrainimized
by the salt concentration of the solvent molecules. If this concentration is varied, the repulsion between the
two strands might increase which destabilizes the double stranded configuration of DNA molecule.
Although DNA is known to unzipgd due to mechanical forces acted on it, the thermal denaturation of
DNA has wide application in various biotechnological applications like PCR, drug designing etc. dsDNA
unzipping mechanically in the real system, thus weeatending our research experie to visualise the
effect of various interactions on the unzipping phenomenon. Since the distribution of base pairs along the
given sequence plays an important role in the unzipping process, our interest is to see the effect of sequence
on unzipping phemmenon too. All these theoretical studies are based on a model, known as-Besrapd
model and methodology is based on the Statistical Mechanics and Monte Carlo simulations.

Characterization and pharmacological evaluation of bioactive compounds from
cyanobacterial isolates from Shekhawati region of Rajasthan

Cyanobacteria are photoautotrophic prokaryotes which comprise of a large species of widespread
occurrence with diverse morphological, physiological and biochemical properties. The cyanobactarial flor
of Rajasthan, which shows high degree of tolerance to drought and extreme temperature, is largely
unexplored for their secondary metabolite contents and its bioactive molecules especially toxins. Isolation
and characterization of cyanobacteria from tlesedts can lead to identification of novel cyanobacterial
strains which can be of rich source for bioactive compounds. The species 8pituisaandNostachave
been used as a source of protein and vitamins for humans and animals. The productsbafctaréano
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contains 40.2% of lipopeptides, 5.6% of pure amino acid composition, 4.2% fatty acids, 4.2% macrolide
and 9.4% are amides. Lipopeptides are a potent bioactive group of compounds with approximately 85%
being active of which are toxins 41%, anticari8%, antibiotics12%, enzyme inhibitors 8%, antiviral 4%

and antifungal 18%. The toxins producedpignktonicspecies of cyanobacteria have been particularly
well studied. The ability to produce toxic compounds could play an important role in the success
of Nostocin both terrestrial and aquatic environments. Bioactive toxins, in fact, may be regarded as an
evolutionary response to the pressure exerted by competing organisms, fungi and grazing animals in
particular. The toxin producing cyanobacteria ingsAnabaena, Aphanizomenon, Cylindrospermopsis,
Microcystis, Nodularia, Oscillatoria, Lyngbya, Scytonema and Tolypot®tixer genera
includingCoelosphaerium, Fisherella, Gloeotrichia, Gomphosphaeria, Hapalosiphon, Schizothrix,
SymplocaandTrichodesmim have also been found to be toxic but, as yet, no toxin has been isolated and
characterized from these genera.

Anaerobic digestion of food waste in a horizontal plug flow reactor

Food waste is the largest component of the waste stream by weight whigghosed! of in landfill.
Conversion of food wastes to energy will be more an economically viable practice in light of rapidly rising
costs associated with energy supply and waste disposal and environmental quality degradation. Anaerobic
digestion of food wste will reduce the volume of waste being sent to landfill and therefore decrease
methane emissions produced from its decay. The biogas generated from anaerobic digestion could be used
to produce electricity and heat which makes the facility profitable &hvironmental gains include
improvements in water and air quality.

Studies on haloarchaea producing polyhydroxy alkanoates

For the past two decades, there has been a growing public and scientific interest regarding the use
and development of biopolymeraterials as an ecologically useful alternative to plastics. Polyhydroxy
alkanoates (PHA) are microbialsynthesized biopolymers which accumulate as intracellular carbon and
energy reserve materials in numerous microorganisms.

PHA accumulation results frommbalanced growth conditions as a mechanism of storing energy
and carbon during starvation. Thus it plays an impo
to nutrient poor environments, osmotic pressure and UV radiation-3Hofdroxy butyate (PHB) is the
most abundant naturally occurring PHA and can be produced in a variety of microorganisms.

A variety of econiches such as the solar salterns have yet to be explored to screen for their natural
microbial diversity. Members of the familidalobacteriaceae belonging to the Domain Archaea, an
evolutionary distinct group are the dominant microflora in such hypersaline ecosystems (NacCl
concentration greater than 25%). Globally newer and newer haloarchaeal genera and species are being
identified. I the Indian subcontinent, only haloalkaliphilic cultures have been reported from alkaline (soda)
Sambhar salt Lake of Rajasthan and from the marine salterns near Bhavanagr, Gujarat. Therefore there is an
urgent need to isolate novel haloarchaeal cultare$ study the diversity of such organisms in various
saline and hypersaline regions.

The extraction of PHA from eubacteria involves the use of large amounts of organic solvents or
sonication in order to rupture the bacterial cells and release the initac€HA. This therefore adds to
the cost of PHA production. Use of haloarchaeal cultures can greatly overcome this cost as they possess an
inherent characteristic of lysis on exposure to low salt solutions and distilled water, thereby economizing on
thedownstream processing of PHA.

DST Major Research Projects
Assessment of bone condition using acoustic emission and acousto-ultrasonic techniques

The main objective of this project is to develop a new technique for monitoring of fracture healing
process inbones using acoustic emission and acou#itasonic (AU) techniques. Portable Acousto
Ultrasonic Scanning System was procured and a number of tests have been carried out using this AU
system. lavitro studies on dry and wet bones have been completadvdrstudies would be undertaken in
coming months to study response from both fractured and control intact bones for developing a mechanism
for establishing bone healing index. The outcome will provide an alternativénvasive and a better
technique fomonitoring fracturehealing process in long bones. The finding may have significant potential
for development of diagnostic instruments/equipments by the biomedical industries. The current research
would be of scientific interest to biomedical engineefiagernity and would add knowledge to this field of
noninvasive monitoring of fracture healing in long bones. Availability of this type of-ineasive
technique for monitoring of fracture healing without the use of harmiftayXradiation is a welcomeegi.
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Response and micromechanics based design of Engineered Cementitious Composite
structures

Most of the civil engineering infrastructures such as bridges, bgatders, and building framed
structures require strengthening due to damage/deteriorati@ectdny age, repeated load effects, over
loading, and natural devastating forces such as earthquakes, and aggressive environmental conditions.
Recent development in concrete technology has led to Engineered Cementitious Composites (ECC) which
unlike traditonal concrete displays a much higher tensile ductility, tensile gtaitiening behavior, and
significantly reduced crack width with a very low amount of short random fiblers.anticipated that civil
engineering infrastructures constructed and/graired with ECC materials can eliminate the lack of
ductility and enhance the durability of structures at a significantly high benefit/cost fdtioeover, it is
also anticipated that the ECC can be used in conjunction with high strength CFRP retmars/&md
external CFRP strengtheninglowever, the efficient use of these materials requires modified design stress
strain relationships under tension and compression and formulation of micromechanics based flexural and
shear design approach which coulgad to the efficient and reliable design of civil engineering
infrastructures in the context of strengthening as well as new structures using ECC. Thus the primary goal
of present research is to develop micromechanics based design approach using estpssinental
validation.

Design, synthesis and biological studies of novel cationic porphyrin hybrids as potential
anticancer agents

Some functional porphyrins were prepared and fully charactespedtroscopically. Syntheses of
phorphyrinpsoralen conjgates with various linker lengths were completed. Coupling of zinc metallated
propargyl porphyrirand appropriate azido psoralen in presence of copper (Il) and sodium ascorbate
afforded porphyrirpsoralens which upon treatment with aqueous hydrochloitt &ftorded metafree
conjugates. Biological studies of phorphygsoralens were performed and some of the conjugates found to
exhibit cytotoxicity against cancer cell lines. Preparation of porptysiptolepine conjugates were also
accomplished by theoupling reaction of propargyl porphyrin with azido cryptolepine in presence of
copper (Il) sulfate and sodium ascorbate. Azido cryptolepine was prepared in ssymihlgtic steps
starting from anthranilic acid. Biological studies of porphyaigptolepire conjugates are in progress.
Synthesized porphyrin conjugates are anticipated to be potential lead compounds to treat tumor cells
without any side effects.

Conceptual density functional theory based modeling of biological systems

6 Orickb-ma ny 6 michdveas propdsed in the first DST project is being developed further
after taking into account the theoretical limitations realized recently. The local hardness descriptor, which is
the key reacti vi tijo-mmary @ mano ededendend padbleniNd e sotution to this
problem, proposed earlier, was a particular one and so was not very general. In the new DST project this N
dependence problem will be tackled analytically and some progress has already been achieved in this
direction. OnceHis phase is complete it will be used to predict the regioselectivity of large chemical or
biological systems mimicking the medium of biological systems.

We are also investigating how the chatgensfer component of stabilization energy, when
decompsed into fragments (named as Comprehensive Decomposition Analysis of Stabilization Energy or
CDASE), can be correlated to the rate of a particular step in asteftireaction. This correlation has been
found to be informative in locating the rate detiing step of a multstep reaction. The CDASE scheme
is also used intensively to explain the reactivity sequence between more than 100 pairs taking pairt in Diels
Alder (DA) reaction.

Strategies to meet manpower requirements for power sector upto 2020

Indian economy is one of the most prominent economies on a threshold of faster economic growth
providing much needed opportunities in various sectors of the economy in the global era. It is envisaged to
grow by an average growth rate of 9% over the comingsygaovided it is backed up by appropriate
policies on various fronts. One of the key inputs to accelerated growth in the coming years would be
availability of adequate and appropriate infrastructure facilities in an integrated manner. Amongst various
infrastructural inputs, one of the most crucial inputs would be power for achievement of expected
agriculture, industrial and service sector growth.

The critical input that would matter the most, even if all other inputs such as raw materials,
technology, ad monetary investment allocations get made, would be availability of right number of people
with requisite knowledge and skills in the power sector. Keeping this in the backdrop, the study on
Strategies to Meet Manpower Requirements for Power Sectoojpged to be undertaken with a key
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objectives toidentify concrete profile of knowledge and skills base required for power generation through
different mode$ hydro, thermal, nuclear and naonventional at the project execution level and running

and maintenance of the project; estimate the categasg requirement of manpower to meet the proposed
estimated generation of capacity for power generation upto 2020; and to work out strategies for meeting
the future manpower requirements of the power sector

Synthesis of mesoporous silica and alumina based oxide material

The mesoporosity of the materials is arising as a new, exciting and challenging research field of
great scientific and technological importance. Mesoporous materials have huge potentidés riange of
technological and industrial applications, which include catalyst, absorption, fuel cell, membrane
separation, hostguest encapsulation efthe products from existing technologies suffer from (i) lack of
control of pore structure, (ii) abace of long range ordering of pores, (iii) poor thermal stability of the
structures. Extensive investigations on synthetic methodologies for the preparation of mesoporous
materials, with long range ordering and incorporation of metal ions within thexmatsa required to
properly address the above mentioned issues. The objective of this project is the development of chemical
routes for synthesis of mesoporous silica, aluminosilicate, and alumina support with long range ordering
and enhanced stability, dincorporation of metal ions ¢ Ti**, Na', K" and C4") within these matrix.

Synthesis of silica, aluminosilicate, and alumina matrix will be performed by using (i) a modified
hydrothermal technique and (ii) sp&l. Incorporation of metal ions withithhe matrix, prepared by using
above mentioned methods, will be performed by using two different routes: (a) Method I: traditional wet
impregnation technique, (b) Method II: Incorporation of metal ions during the formation of matrix. The
pore structures ahthermal stability will be investigated by using thermal analyzer, small angtayX
diffractometer, BET surface area measurement, TENM: synthesized materials, having very high surface
area,pore size in meso porous regi@and good thermal stabilityilvhave the capability to cover a wide
range of potential applications particularly as catalyst. The results of the project will be useful to generate
the knowhow for the preparation of mesoporous metal ion incorporated silica, aluminosilicate, armthalumi
based materials. Patents can be applied for the fkmewand appropriate Industrial party can be identified
for technology transfer.

DST Young Scientist Projects (Under FAST Track)
Crystallization studies on Agl and Cul based superionic glasses

This wok is an attempt to develop a good understanding of the thermal properties of glassy
superionic conductors. The superionic glasses under investigations #g,@M,0, (MO, = V,0s,
Cr0;, MoOsetc and Q = Cy Ag'or K". So far, very interesting resultsn ostructural relaxation,
crystallization kinetics and electrical conductivitgmperature cycles (at low (10 K/h) and high (300 K/h)
heating rates) have been obtained. We have observed that the controlled heat treatment on virgin glassy
samples lead to fmation of glasseramic nanocomposites. We have also achieved success in developing a
novel microwave assisted synthesis technique to preparecaglessic hanocomposites. Interestingly, these
nanocomposites exhibit better electrical conductivity thasehaf the virgin superionic glasses. Further
investigations are in progress to improve the findings. Our recent wank Superionic system 50 Agl
33.33Ag0-16.67[(V-05)1.4-(M00O3),] (x = 0.1-0.3) which was prepared by melt quenching technique.
Samples a found to be glassy in nature with the electrical conductivity>Iécm™at room temperature
and thermal stability upto ~ 6&. Interestingly, thermal stability parameters of these glasses obtained from
G - T cycles are in good agreement with those of determined from differential scanning calorimetry scans.

Moreover, air results strongly suggest that electrical conductivity versus tempetties at
various (controlledheating rates can be successfully used to understand the thermal behavior and stability
of the superionic glassds addition, these Agon conducth g s u p e r i o NTicyclesgat candralleds , G
heating cycle are found to be more sensitive than DSC scans and especially useful for samples (i) which
show single crystallization and (ii) for which, TT4is high. Finally, as a future prospective, such T
cycles may be extremely useful in thermal characterization of ion conducting glassy/amorphous thin films

and multilayers.

Synthesis and characterization of silica polymer nanocomposites for environmentally
benign, biological and isignificant organic transformations

SBA-15 has been synthesized in accordance with the procedures reported in the prerigus
using triblock copolymer (P123) as structure directing agent and tetraethylortho silicate(TEOS) as silica
source under acidic conditions. A gtibn of EQ¢PO,0EOQ,y: 2 M HCI:TEOS:H0=2:60:4.25:15 (mass
ratio) was prepared, stirred for 24 hrs at 313 K and then heated at 373 K for 24 hrg,isuhset | y y 1 t er ¢
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and calcined at 773 K for 8 h to get mesoporous silica (3B)A Surface fictionalization of SBA5 with

SO;H groups was done by dispersing 2gm of SBRAalong with 0.49 gm of 98% J80, in methanol
(20ml). Resulting mixture was refluxed @0-75°C of methanol for 24hrs. After completion, the mixture
was cooled and solvent was removed by filtration. Solid was air dried for 6hrs to obtain 2.67gm of 30%
SBA/SQH. Similarly 0.33, 0.17, 0.083, 0.041, 0.017, 0.0083 gms of 983were taken to ygpare 20,

10, 5, 2.5, 1, 0.5 % loading of SB¥5/SQH catalyst. The different catalysts synthesized were used for the
one step production of substituted Xanthenéarious parameters such as catalyst weight, reaction
temperature, effect of solvent and pidre studied for this interesting reaction. The brief description of the
salient results is summarized below. Variation of different solvents indicated that dichloromethane is the
best solvent for this reaction. Similarly, polymer silica nanocompositetidmalized with pyrrillodine

were also synthesized and the materials are currently underway for characterization.

Novel safety-catch linkers for solid phase synthesis of organic compounds with potential
medicinal applications

Design and synthesis of srhalrganic molecules and heterocyclic compounds of medicinal
importance on solid phase using novel safetich linkers have been proposed in this project. The long
term objective of this project is to use these new strategies in parallel solid phase sygénésis to
prepare a library of compounds to screen against important biological relevant targets. The specific aim of
this project is to develop general and versatile solid phase linker for the synthesis of small organic
molecules with high purity.

In this project we have synthesized the linker{41(5"-Formyl-2"-hydroxyphenyl) phenyl}
propionic acidby Suzuki cross coupling of-Bromo4-hydroxybenzaldehyde with {@-carboxyethyl)
phenyl] boronic acid. This linker was immobilized on an aminometted polystyrene resin to give
polymer bound safetgatch linkers. Further we have used these polymer bound satety linkers for the
synthesis of benzimidazoles, pyrazd®4-b]pyrimidines, oxazoles and isoalloxaxine (Flavins). These
studies are sigficant because they will eventually lead to design and synthesis of heterocyclic compound
libraries for screening against important biologically relevant targets.

In-silico characterization of non-native structural ensembles of small proteins and peptides
and its implication on protein folding and misfolding processes

For folding simulation of Trigage and its mutantotal six folding simulations were conducted
for native Trpcage and five of its mutant protein. A total of ~0.8 ps simulation folding sitionl shows
quite a few nativdike trajectories. Very short folded simulation of -tpge and several of its mutant
proteins demonstrate that TFcpge is capable to fold within very short time. Figure 1 shows the
superimposed figure of native and simutatBetailed native contact, clustering and secondary structure
formation studies are currently underway, which will demonstrate the importance of interaction of each
residue in Trpcage protein foldinglt is clear that certain residues in Trp cage protee very essential for
the stability of the structure. For example, W6A, D9A, P12A mutants could not retain its-liteive
structure during equilibrium simulation whereas K8A, P18A mutation has little effect on structure.

Another work was equilibrium ahfolding simulation of HP35 and its mutant proteins HP35 is 35
residue helical protein comprised of three helices. This helical protein served as model protein for many
simulation studies. We choose HP35 and its double mutant proteins, HP35_K24 29L.3&ndKP#> 29M
to study denatured ensembles. The equilibrium simulations of HP35 and its mutants gHRMSIT
(between native minimized structure and last 1 ns average structure) ranging from 1.09 A to 4.75 A.
Howe\g\ar the folding simulation of ~24 ns shows33Rand its double mutants could fold up to aRBSD
of 3.8 A

Computational investigation of vortex shedding and heat transfer enhancement from a
heated square cylinder in presence of Eddy-promoting rectangular cylinder near a wall

This work describestheow from a | ong cyl-sectidneplacedparalleltoat an g u |
wal | and is subjected to a wuniform shear pow. The
(based on the incident stream at the cylinder upstream face and the heightoyfinider) at different
cylinder to wall gap heights. The governing unsteady N&Siekes equations are solved numerically
through a ynite volume method on a staggered grid s
resulting equations are thesolved by an implicit, timenarching, pressure correctithased SIMPLE
algorithm. A boundary layer develops along the wall and this interacts with the shear layer formed along the
two sides of the cylinder . Th eindeoneartbewallasecdmparedst i ¢ s
with its counter parts: square cylinder at the same gap height and the rectangular cylinder far from the wall.

28



The behavior of vortex shedding frequency and the drag experienced by the cylinder with the Reynolds
number arenot uniform.

Synthesis of carbohydrate i amino acid containing novel ligands: Metallochemistry and
reactivities of their metal complexes

Saccharides are one of the major energy sources for the living beings and they also act as building
blocks for the formtion of polysaccharides, nucleic acids and antibiotickas been widely used in
organic synthesis either as inexpensive starting material or as chiral auxiRagesitly its huge potential
as a source of highly effective chiral ligands in homoges®atalysis has been explored.

Salicylic acid has been condensed with amino acid esters and resultant ester was hydrolyzed to
corresponding acids. The resultant acid has been condensed with -Odegghylideneo-D-
glucopyranosylamine to result in one of figands and characterization for the same is under progress.
Parallely, reduction of acid to aldehyde is wunder
synthesis using 4:6-ethylideneo-D-glucopyranosylamine.

Study of spin polarization of electrons in the relativistic (e, 3e) process on atoms

In this project, we are calculating fifeld differential cross sections (FDCS), which is differential
in the energies of the ejected electrons and solid angles of the scattered and ejected, diectifom
electron impact double ionization (e, 3e) process on atdrhs.theoretical formalism has been developed
in the first Born approximation (or in one photon exchange) in the relativistic regime using Dirac plane
waves, Simple He like wave functis multiplied by Darwin spinors and approximated BBK type wave
function multiplied by Darwin (or Dirac) spinors for incident & scattered electrorghedl bound electrons
and correlated ejected electrons respectivalje required radial integrals forelcomputation of matrix
element for (e, 3e) process are solved analyticAMe have incorporated all the possible combinations of
spin of the participating electrons in the calculation of FDCS and transverse spin asymmetry in FDCS for
the spin polarizedncident electron beamThe required computation is being performed in the Fortran
compiler. Our preliminary calculation of FDCS on (e, 3e) process on He show a destruction on the
symmetry of FDCS about the direction of momentum transfer when the istlatieffects are included
whereas FDCS have perfect symmetry for the-medativistic first Born 2CoulomiGammow (2CG)
calculation. We have also calculated FDCS for incident energy ranging from 601 eV to 5599 eV and
checked with the available experimdn@ata of French group.Prima facie, we observe that our
preliminaries calculation gives better agreement compared to our old 2CG calculteomre also in
process to separate longitudinal, transverse and interference contribution of FDCS to untlerstaadf
virtual photon interaction in the (e, 3e) process on atdfe. are also in process to write more sophisticated
code for the computation of FDCS in the nefativistic (e, 3e) process (using exact BBK wave function
for the ejected electrons).

Molecular characterization of diazotrophic plant growth-promoting endophytic bacteria
isolated from arid desert of Rajasthan

An efficient plant gowth promoting endophytic is still being sough which can be used as
commercial biofertilizer to enhance plagrowth and yield. Endophytic bacteria may enhance plant growth
directly through fixation of atmospheric nitrogen, mineral phosphate solubilization, production of
phytohormones and/or ACC deaminase activiy, and indirectly by acting as biocontrol agegth thro
production of antifungal or antibacterial agents, siderophore production, nutrient competition and induction
of systemic acquired host resistance, or immunity. Present study aims to isolate and characterize nitrogen
fixing endophytic bacteria isolatddom desert of Rajasthan, for growth promoting activities followed by
understanding the colonization process. To achieve this goal, endophytic bacteria have been isolated from
three plants namely;aparis deciduapearl millet and a herbaceous plant (uniifeed) growing in zinc
rich soil. In addition, rhizospheric and rhizoplanic bacteria has also been isolated from certain plant to
compare bacterial diversity in rhizosphere, rhizoplane and endosphere. (amrall 300 isolates have
been isolated. Isdlas from above plants were grown for medium without organic or inorganic nitrogen
source to enrich Diazotrophic isolateBacterial isolates fromtapparishave been tested for growth
promoting activities viz., mps, indel@acetic acid (IAA) production,iderophore formation. They were
also been subjected for other biochemical tests for the presence of cellulose, pectinase, amylase and other
basic microbiological tests. Tests for mps and IAA production from isolates from unidentified plant have
also been dne.

Cloning and characterization of protein phosphatase2C (PP2C) promoter from Arabidopsis
thaliana

PP2C like promoter is unique in the sense that it has abiotic sress respswsiements as well
as biotic stress responsigis elements in close vinity. | am trying to decipher the cross talks by mutating
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these regions by directed PCR mutagenesis and then looking for the expresgieAakeporter gene
cloned downstream of the promoter. Presently, we have been successful in growing Arabidapdisbin o
at BITS, Pilani. In near future we will clone the objective gene promoter and induce mutagenesis.

Synthesis and catalytic applications of environmentally benign ionic liquid tagged Schiff
base metal complexes

From an environmental point of view, \ddopments at the frontiers of green chemistry and
sustainable technologies are of great importance. The focus is mainly on the design, development and
implementation of chemical products and processes that reduce or preferably eliminate the use ohazardo
substances and the generation of waste while maintaining economic viability. Catalysis, in general, is one of
the key strategies towards sustainable chemical synthesis.

Transition metal complexes are powerful catalysts for organic reactions whenesligabtls are
associated with the metal center, they can offer chemioselectivity, regioselectivity, or stereoselectivity
under mild conditions. Transition metal complexes containing oxygen and nitrogen donor Schiff base
ligands have been of research ing¢fer many years, because of the versatility of their steric and electronic
properties, which can be firaned by choosing the appropriate amine precursors and ring
substituentsThis project deals with the synthesis of ionic liquid tagged Schiff basal memplexes and
studying the catalytic activity of these complexes.

Studies on electro-optic switching of liquid crystals doped with carbon nanotubes

Over the years, a number of modes of liquid crystal displays (LCDs) have been predicted and
realized. Anong all these modes, the twisted nematic (TN) madpopular in display market due to its
advantages like low operation voltage, high contrast ratio and nearly achromatic transmission. The
performance of all the LCD modes is influenced by the aligniamr and LC employed. In thin film
transistor (TFT) LCDs, the LC cell should be driven by ac voltage. Otherwise, the ionic charges within the
cell give rise to screening effect which in turn reduces the effect of applied voltage. Ttteaige effect
gives rise to flickering and image sticking, which can degrade the quality of LCD. Hence materials with
high resistivity are being used for LCD manufacturing, in order to avoid flickering and ac voltage to avoid
surface polarization.

One of the main approhes in association with the emerging nanotechnology is to dope the LC
materials with nanomaterials such as carbon nanotubes (CNT) which will in turn improve the physical
properties of these materials. The extraordinary mechanical and electrical anisotpesties of CNTs
have triggered enoromous interest over the past decade. Ttwegsaifsing properties of LCs can be used
to impose the alignment of dispersed CNTs. Freedericksz transition of tH&NIGIispersion can be used
to manipulate the alignmedirection of the CNT through elastic interactions with the liquid crystal director
field. There are some reports wherein reduction in response time as well as the driving voltage has also
been reportedVe want to take up studies on dispersions of funaliaed CNT and various nematic LCs
with low resistivity. Presumably, the functionalized CNTs will reduce the residual dc and the driving
voltage by significant factor. The functionali zed
group in Raman Bsearch Institute, Bangalore.

Preparation and characterization of thin films of dibenzyl substituted poly (3, 4-
propylenedioxythiophene) (PRODOT) onto glass and polymeric substrates, its feasibility
for use in electrochromic devices

Electrochromic materla and devices have been studied for years because of its scientific and
technological interest. Several applications have been found for systems based on electrochromic devices,
e.g. light and overheating protection windows, mirrors, glazing, smart sseglatemperature indicators,
safeguarding systems, optical filters, and display panels. There are different types of molecular electronic
devices, which are getting increased attention. Molecular electronic devices using conducting polymers are
widely coning up due to the ease of preparation, cost effectiveness, flexibilityTéis. project will be
focusing towards the fabrication and characterization of electrochromic windows using conducting
polymers mainly polythiophenes which has got potential apidinos in different areas like display
technologies, special mirrors, energy saving devices, sensors, photovoltaics etc. These conducting polymers
have excellent properties in terms of stability, high contrast ratio, fast switching times etc. As the
conduding polymers have received increasing attention because of the possibility of controlling their
electrical conductivity between an insulating and a conducting state, the material chosen for our research
project is substituted polythiophene, which alsoileikhlgood electrochromic propertiefn this project
derivative of conducting polymer polyethylene dioxythiophene (PEDOT) will be used. Thin films of di
benzyl derivative of PEDOT will be made using different techniques like spin coating, spray painting,

30



screen printing, electropolymerisation etc. Characterized thin films will be used for further studies. The
electrochromic property of this material will be utilized here for the fabrication of electrochromic windows
The device consists of 7 layers. Fivgdes are sandwiched between two glass plates or polymer substrates.
Bias voltage is applied between the two transparent conductors. The electrolyte or the ion conductor can be
a proton or lithium with poor electronic and good ionic conductivithe fabriated electrochromic
windows will be optimized and scaled up for the development of large area flexible electro chromic
windows for practical applications.

Preparation and characterization of nanosized TiO, and studies on its photodegradation
capability of model organic pollutants

During the last decade the use of Titanium dioxide has been the focus of water purification studies
for photocatalytic degradation of organic compounds. Various studies have shown thghdtazatalysis
is a very efficient procgs for removal (mineralization) of a large variety of hazardous chemicals. The
mechanism of Ti@ photocatalysis is the enhanced formation of hydroxyl radicals active in oxidation
processes. Complete mineralization of many organic substances is possitjaemus systems when
sufficient hydroxyl radical flux is generate@ne aspect of TiQphotocatalytic technology that requires
further attention to expedite its transfer to the water treatment market is the low quantum efficiency of the
photocatalyst. Lowquantum efficiency means that the light to chemical conversion is far from being
maximized. The various techniques of improving the quantum efficiency are reducing the sizg by TiO
different synthetic techniques and dopants. In this project syntheSi©ghanoparticles is being carried
out using chemical/and biological methods. Studies on functionalization of then@i®@particles using
dopants and organic molecules so as to change its absorption range from UV to visible are being carried
out. The pbtocatalytic degradation of organic pollutants and microorganisms using these TiO
nanoparticles is being studied.

Novel aza and oxa-aza selenamacrocycles: Synthesis, metal complexes and anion Binding

The novel seleniuncontaining macrocyclic Schiff basigands are synthesized in resonable yield
via onestep dipodal condensation of ldpormylphenyl) selenide and corresponding diamines with or
without metal ion template in polar solvents like LN, CH;OH or ethanol at ambient temperature for 24
hour togive the [2+2]macrocyclic azomethines. Bis (aldehyde) was prepared drbnomo benzaldehyde
by following a reported procedure. The success of cyclization is generally established by the usual methods
of IR (which are devoid of amine or carbonyl absanptbands but have new bands due to presence of
imine bonds), NMR spectroscopy and mass spectrometrgy Xliffraction provides the final proof of the
ring size. Azomethine bonds of Schiff base macrocycles are rather labile and undergo a variety o$reactio
including ring contraction rearrangements and addition of water or alcohol to the C=N bond. As a result,
Schiff base macrocycles are often reduced to the corresponding amine with a reducing agent, such as
sodium borohydride. The analogous reduced ligaare chemically more stable and conformationally
flexible and adopt a variety of conformations. These polyamine compounds are less sensitive to hydrolysis
and more flexible. Since, the cyclic nature and coordination cavity of the Schiff bases arenediimaine
reduced polyamine derivatives, a comparison of the coordination ability of these more flexible ligands with
the related more rigid Schiff bases toward different transition metal ions will be carried out. The
protonation of the amino derivativesll be carried out to get the protonated derivatives which should be
able to bind a variety of anionic substrates.

Investigations on factors affecting nuclear accumulation of DNA studied using an in-house
constructed confocal microscope

In the present ject we plan to use a home built confocal laser scanning microscope to image and
investigate the transport and the factors affecting the transport of DNA to the nucleus. Many cellular and
external factors positively increase the nuclear uptake of DNAh@yYe to elucidate these factors which
can synergistically modify the transport of DNA into the nucleus through the nuclear pore complex.

Synthesis and spectral, redox and solid state coordination properties of asymmetric and
highly functionalised thienyl- and furyl-porphyrins

An increase in steric crowding at the periphery of highly substituted porphyrins induces unusual
physicochemical properties owing to their nonplanar conformafibeir spectral features are largely
influenced by both steric and eteanic factors. By properly designing the system, it is possible to
synthesise porphyrins which has highly bathochromically shifted spectral bares. properties of
porphyrins containing aromatic groups like thienyl and furyl groups are less explBredence of the
hetero atoms (S and O) and the smaller size of the substituents in the-tarehyuryl porphyrins can
influence its physicochemical properties to a greater exthjectives of the project are synthesis and
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physicochemical studies ofghly functionalised electron deficient symmetric and asymmetric thiemg
furyl- porphyrins and similar core modified porphyrirSudies on the physicochemical properties of triple
decker heteroleptic thienyland furyl porphyrins and water solubléiényl and furyt porphyrins is
another objective of the projecEffect of the sulfur and oxygen atoms of the porphyrin on the coordination
behaviour in the solid state and the use of synthegiagghyrins in the synthesis of other highly
functionalizel porphyrins also will be carried out.

Radion contribution to various flavour changing neutral current (FCNC) processes in B-
meson decay

Besides itods enor mous success, t he Standard
shortcomings and to resolve tleosne requires to go beyond the SM and looks for the existence of New
Physics (NP)The models of extra dimension, particularly the Rarf8alhdrumm model of warped
geometry, deserves special attentiétadion, a key ingredient of this modé& componenbf the 5d RS
metric anda SM singlet ), couple with the SM fields (quarks, leptons, gauge bosons and higgs) at the tree
level. It usually conserves flavour and other quantum numbers and as a matter of fact, at the tree level it
cannot initiate any FCN@ansition that may be at the root of several leptonic, $eptonic and non
leptonic decays of B mesoHowever, radion, at the loop level, can cause such a FCNC transition and my
project is dedicatetb explorethis feature.Presently | aminvestigatig the leptonids -> I-I+ decay in
presence of higgsdion mixing. In the next phasee will investigate the nonleptoni®-> phi K* and
seehow the radion can resolve thexphi K* polarization puzzle.

Financial Assistance under FIST Programme of DST (Government of India)

Chemical Engineering, Mechanical Engineering, Civil Engineering, Electrical and Electronics
Engineering, Biosciences and Pharmacy groups have been sanctioned funds under the FIST (Fund for
Improvement of S & T Infrastructure in Univetiss and Higher Educational Institutions) Program of
Depatment of Science and Technolofgy development of research and teaching facilities.

Chemical Engineering Group

The Chemical Engineering group received grant of Rs. 23 lakh in 20@2l major equiprants:
Basic Process Control Unit (P€I0 A, Armfield, UK, for Rs 11, 28, 969/ and Ultrasonic Processor
(VCX-500, Sonics & Materials Inc., USA, for Rs 2, 26, 12%ave been purchased. They are extensively
used for teaching and research at various levmth by students and faculty the Process Control
Laboratory BE, ME and Ph.D. students are getting trained using-BCA coupled with other control units
and consoles, in diversified fields of process control. Many batches of professionals frorst&findinc
Ltd. (HZL) have been trained undéicademic Development Programme (ADP). Similar ARIPs being
plamed for various other organizations.

ChemistryGroup

In view of outstanding contribution and promoting science, the group has received significan
funds under DSFIST project for level to procure four major equipments including Focused Microwave,
FTIR, High Performance Liquid Chromatography and Ti@wmrelatedSingle Photon Counting
spectrofluorimeter. The purchase of these equipments is alrieagyocess. Availability of these
equipments will provide impetus to the group research activities and further strengthen the training
programme of first and higher degree students.

Civil Engineering Group

Department of Science and Technology granted2R9) Lakh to the Civil Engineering Group
under FIST program for the purchase of hardware (one server, 5 Nos. PCs, One Laser Printer, GPS),
Software (Arc GIS info lab Kit) and IRS datdhey released Rs. 18.00 Lakh as first installmedit of
these Arc @& and GPS are already in use for various teaching, research and laboratory programs and
consultancy activities such as RANA program for water harvestBigidents for GIS and Geodesy
laboratory are also benefited with this set Upecently, Rs. 2 Lakhas second installment have been
received from DST to purchase the remaining equipments and IRS data and maintenance of the equipments.

Electrical and Electronics Engineering Group

Under the financial grant of DSFIST scheme the Electrical and Electroniosgineering group
has updated the optical communication and power electronics laboratories. The optical communication
laboratory is now fully operational and is supporting the M.E. (Communications Engineering) programme.
The laboratory now provides the fity to design and validate novel optical communication systems and
integrated optical devices. It also provides hamdsxperience to the graduate students in characterizing
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the optical fibre link characteristics. The laboratory also supports resaatctieaelopment activities in

optical communication and integrated optics components through projects funded by other government
agencies such as Department of Information Technology, Defense Research and Development Organization
(DRDO), etc. In the presegtar, new experimental facilities such as characterization of planar waveguides,
testbed setup of 1 x 4 and 1 x8 optical power splitters has been added. In the Power Electronics & Drives
laboratory PSCAD software has been used for M.E. (Power Electr&riixs/es) courses. This package is

used for simulating various power electronic circuits and drives circuits to see the suitability of the design.
The PSCAD/EMTDC is being actively used for experiments and projects under a Masters course on Power
Electrorics Systems Simulation Lab and also in an undergraduate course on Power Apparatus & Networks.
The lab has recently procured the ETAP 6.0 to be used for coursework and research in the area of power
electronics and power systems.

Bio-SciencesGroup

The Biolagical Sciences Group received grant for the purchase of Liquid nitrogen plant, CO2
incubator, high speed centrifuge, Deep Freez&0)(and absorption module for Multilabel counter, under
DST-FIST programme.All these equipments have been procured. C@fhator is being used in Cell &

Tissue culture techniques course, other instruments like Centrifuge and absorption module are being used in
project type courses and research purpose. Liquid Nitrogen plant and Deep freezer are procured and
installed. Theseéhave provided us with facility to maintain cell lines required for various courses and
Research Consultancy Projects and Services offered.

Pharmacy Group

Pharmacy group has received financial support of Rs. 35 lakh under the FIST programme of DST.
The supprt has been provided for equipment and maintenance for development of research and teaching
facilities. Rs. 25 lakh has been released as the first instalment through which equipments identified are
being procured. These equipments will be used for tegamd training of students and for research work.
Second instalment of Rs. 5.92 lakh has also been received and utilized.

Technology Business Incubatior (TBI-DST)

Birla Institute of technology and Science (BITS), Pilani in association with Departmenieat&c
and Technology (DST), Government of India has established a Technology Business incubator in the area
of Embedded Systems and VLSI Design to promote entrepreneurial leadership across all disciplines;
facilitate entrepreneurial activity on campus aftt campus and commercialization of R&D efforts at
BITS. VLSI Design Laboratory with the state of the art design facilities has been established for the
purpose. Embedded System Development platforms are also augmented. Secured and independent office
facilities with computers and round the clock Internet access and email facility are also created. A Team of
students from BITS have registered a company; Bridle IT has already incubated out of TBI.

Currently under the TBI, four incubates are working nameélpDS solutionsinvolved in content
delivery module application development; Toss Card involved hvisgting card; Help huba portal
development forbringing nonprofits, forprofit organizations and volunteers closer as a network; V K
Industries dealig with manufacturing of Automatic Contrivance System for various subsidiaries of Coal
India Limited and Next Gen PMS Ltd involved in modules development for carbon credit evalultions.
future it is planned to identify students who would be in a posttiotake up entrepreneurial activities
across all disciplines and also to invite people from outside as incubates

CSIR Major Research Projects

Twisted intramolecular charge-transfer (TICT) fluorescence probing studies of
micropolarity and mocroviscosity of different types of Gemini micelles

Gemini surfactants are attracting a lot of current interest because of their exceptional properties
such as a very low critical micellar concentration, high viscoelasticity, and an enhanced propensity for
lowering the dirwater interfacial tension in comparison to their singain analogues. Although different
experimental techniques have been used to study the aggregation behaviour and structure of micelles; the
reports on fluorescence probing studies especially tvidteramolecular charge transfer (TICT)
fluorescence are not many. Mostly pyrene or pyrene derivatives have been used as probe to study
premicellar aggregation, aggregation number and micropolarity and diphenylhexatriene (DPH) has been
used to study micrascosity. But the use of pyrene to determine the micropolarity was not satisfactory
because of its presence in palisade layer of micelles. Fluorescence properties of TICT probes are highly
sensitive to viscosity as well as polarity of the medium. In viéwhis, it is expected that TICT probes
mentioned in this project are expected to be more effective micropolarity and microviscosity sensors
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compared to the molecular rotors. Conventional mechanical viscometers are cumbersome to use and are
incapable to pdorm realtime viscosity measurements.

Present project aims for (i) the development of a method for the precise measurements of
microviscosity of micelles, (ii) the investigation of effect of spacer chain length and hydrophobic alkyl
chain (tail) length on association behaviour of micellar growth and microstructure determining
microviscosity and micropolarity of micelles using probes showing TICT fluorescence and (iii) the effect of
temperature on shapes and growth of micelles which will affect the rolarity and microviscosity of
micelles. This project involves synthesis of some novel Gemini surfactants and tailor made TICT probes.

Experimental investigation of failure and stability of laminated composite plates with
cutouts

Currently, composite lamitas are extensively used in the construction of aerospace, civil, marine,
automotive, and other high performance structures due to their high sttenwgtight and stiffnesto-
weight ratios, good tailorability, good fatigue strength, corrosion resistémeethermal expansion, high
durability, and many other superior properties, such as lightweight, low maintenance, easy to handle in
comparison to conventional metallic materi#lsrthermore, efficient design of composite structure
laminates utilizing & high specific strength and stiffness could lead to thin structural panel which may be
unstable due to buckling under unfavorable mechanical, thermal and/or combined loading conditions such
as inplane compression, dplane shear with and without thermialadings especially in the case of
laminates with cutouts or stress raisefBue to practical requirements, cutouts are often required in
composite structural panels, typically in aircrafts structures; cutouts in wing spars and cover panels are
required © provide access for hydraulic lines, electrical lines, fuel lines, damage inspection, and to reduce
the overall weight of the aircraftHence, it is essential to have a detailed study of composite structural
panels with cutouts under various loading ditions such as Hplane compression and shear, and thermo
mechanical loads. Thus the aim of this investigation is to experimentally study the progressive failure
characteristics and stability (buckling and pbstkling behavior up to failure) of varioysactical thin
structural laminates such as quissitropic laminates, anglgly laminates, and crogdy laminates with and
without cutouts under mechanicatpane compression, shear, and combined loading conditions.

Synthesis of novel ionic liquid supported reagents and their applications in organic
transformations

The project is based on the new concept of supported ionic liquid catalysis in organic catalysis
which combines the advantages of ionic liquids with those of heterogeneous support mdatkeals.
proposal is of significance in the field of synthetic organic chemistry and pharmaceutical chemistry. It
overcomes the main limitation of solid phase catalysis and combines advantages of solution and solid phase
synthesis. The new developed reagentslmused in mutistep synthesis of biologically active compounds
and will be helpful developing economical methods for the purification and isolation of products in easy
steps. This project intends to explore, how to make ionic liquids more effdotiygromoting organic
reactions.In first year significant progress has been made in achieving objectives of the pifdject.
synthesis of hydroxy functionalized ionic liquid, -ndethyt3-( 4h§droxybutyl) imidazolium
tetraflouroborate has been achieved byrdaetion of methylimidazole with 4romo-1-butanol followed
by anion exchange with sodium tetrafluroborate. Synthesis of ionic liquid contahaitkgxybenzaldehyde
has been carried out using click chemistry between azido functionalized ionic liquid4-and
acetenyloxybenzaldehydin addition to the synthesis of above functionalized ionic liquids, we have also
utilized ionic liquid as an alternative solvent for the development of better reaction methodologies for
different organic transformation.

Bio-diesel production from microalgae

The current oil crises and fast depleting fossil oil reserves have made researcher to find for new
suitable renewable feedstock. While a number offbaastock are currently being experimented for
biodiesel (and ethanol) pradtion, algae have emerged as one of the most promising sources especially for
biodiesel production, for two main reasons (1) The yields of oil from algae are orders of magnitude higher
than those for traditional oilseeds and (2) Algae can grow in plagssfeom the farmlands & forests, thus
minimising the damages caused to the-eal food chain systems. There is a third interesting reason as
well: Algae can be grown in sewages and next to pgolart smokestacks where they digest the pollutants
and giwe us oil.Petroleum is widely believed to have had its origins in kerogen, which is easily converted to
an oily substance under conditions of high pressure and temperature. Kerogen is formed from algae,
biodegraded organic compounds, plankton, bacteramt phaterial, etc., by biochemical and/or chemical
reactions such as diagenesis and catagenesis. Several studies have been conducted to simulate petroleum
formation by pyrolysis. On the basis of these findings, it can be inferred that algae growg-enmricted
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air can yield oil that can be converted into biodiesel. Such an approach can contribute to solve two major
problems: air pollution resulting from G@volution and future crises due to a shortage of energy sources.
Though research into algae oil assource for biodiesel is not new, the widespread interest in making
biodiesel from algal oil is more recent.

Isolation and screening of micro-organisms from Extreme and Unusual Environment for
new and novel antimicrobial peptides to combat some clinically important multidrug
resistant fungal pathogens

Psychrophilic microorganisms have the largest distribution on earth if one considers the extent of
area where temperature r emai rsesa watery, meuntans,tahdy Polare | o w
Regions). Prokaryotes are abundant and active in polar enwients. Antarctic lakes are particularly
interesting in this respect because they are exclusively microbial ecosystems. Several permanently ice
covered lakes exist in the McMurdo Dry Valleys, Antarctica. Nevertheless, psychrophilic strains and
particularly their enzymes, which are able to perform catalysis efficiently at low temperatures, have been
proposed for a number of applications in biotechnology. The aim of this study was to identify Polar
microorganisms with the ability to produce antimicrobial stahces with widepectrum potential to
antagonize the muldrug resistanc€andida albicans, Pseudomonas aeruginosa and pulifze selected
isolates were grown at 15 [IC for 48 hours and the cell free supernatant showed activity against either
Pseudomoas aeruginosand putida or Candida albicans Three selected isolates produced AMS which
inhibited four strains of muldirug resistanCandidaspp. and two other species inhibited one Candida
strain. The isolates PR 210 and 211 were found to demonatstteng fungicidal agent when concentrated
Five of the AMS producers were shown to be species of Enterobacter hormaechii, Carnobaterium
maltaromaticum and Enterococcus faecalisbased on 16S rRNA gene sequences and fatty acid
compositions respectively.

ICMR Research Projects
Genetic basis of alcohol induced pancreatic disorders

The overall objective of the proposed study is to delineate the genetic differences in polymorphism
of the alcoholmetabolizing enzymes ADH, ALDH and CYP2E1, mutations in SPINRRSS1, CTSB,
HSP 70, TNFalpha and CFTR gene for subgroups of alcoholic patients developing health complications
related to the pancreadVe plan to study the distribution frequency of these selected genes and their
prevalent alleles in clinically defed subgroups of patients of Indian origin.

A total of 207individuals were screened for Arg47His (rs1229984) in ADH1B, IlI269Val (rs698)
in ADH1C, Glu50Lys (rs675) in ALDKgene and CYP2E1 &l(259)A (rs3813867). Genotyping involved
PCRRFLP based analissconfirmed with DNA sequencing in representative cases. The control population
satisfies the Hardyeinberg equilibrium proportions (p=0.965}12-2 (E/K) allele of ALDH, gene was
found to correlate with the alcohol use (Fisher exact p value=0.02Ejgnificant association was seen
between the presence of22-2 (E/E) vs 21/2-2 (E/K) genotypes of ALDKlgene in Alcohol induced
Pancreatitis when compared with unrelated controls, Odds Ratio (OR)=10.5, C6%.658 X> =4.546,
p<0.03. The presencef ALDH 2-2/2-2 genotype impacted the mean age of patients, p=0.047, t=1.702 for
2-1/2-1 vs. 22/2-2. On the other hand ADH1R\rg47His) was found to be completely monomorphic
showing only Arg47 as the prevalent allele (ADH./2-1) in Asian Indians. Noifference was seen in the
prevalent alleles for ADH1B and ALDHjenes among alcoholics using nicotine along with alcohol or not.
Any of the allele frequencies studied did not show any clear trend with other clinical traits associated with
alcohol induced @ncreatitis, chronic pancreatitis and pancreatitis of unknown origin. Interestingly when the
age of disease presentation (pancreatitis) was correlated with AydEridtype a significant reduction in
age was seen for the alcoholic pancreatitis patientsngeAtiDH2-2/2-2 allele (t=1.70, p=00.047)

Identification of genetic loci associated with risk for type 2 diabetes mellitus (T2DM) in
Indians from Rajasthan

Understanding of the genetic traits and genes involved will unravel the molecular lesion and
physiobgic pathways underlying this chronic metabolic condition. This understanding can lead to
identification of new therapeutic targets and novel treatment regimen/s including development of new drugs
for both treatment and may be considerably delaying thet@fig2DM.

The proposed study aims to identify susceptibility locus/loci for T2DM in the north Indian
population, especially from the state of Rajasthan namely the Shekhawati, Mewari and Marwari ethnicities.
Whole genome studies conducted in the westemd have revealed the role of specific chromosomal loci
in the etiology of T2DM. Genetic markers identified during the course of this study can become the basis
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of mass screening and early identification of theriskt individuals in IndiaOnce the hih risk
individuals/populations are identified an appropriate intervention program can be instituted for prevention
and/or delaying the onset of this morbid chronic condition. The outcome from this study can, potentially,
save a large amount of exchequesray spent on providing medical care to T2DM patients by early and
accurate identification of people at a higher genetic risk for this chronic condition known to be associated
with increased risk for other disorders such as cardiovascular disorders,patpiroetinopathy, etc.

Functional mutations in the opioid receptors and their impact on immune cell function

The objective of the proposed study is to understand the synthesis of opioid peptides by
lymphocytes and macrophages and the genotyping ofiressed multiple opiate receptors on these cells
in an attempt to unravel the mechanisms involved in opiwdiated regulation of immunenodulation
impacting the immuna@ompetence of an individual.

The idea that exogenous opiates impact immune fungiot new. Several investigators have
reported a role of opiate drugs in suppressing a variety of immunological cell end points such as
proliferation, functions and responses of both T and B cells and attenuation of the cytokine system.
Molecular biologcal and biochemical characterizations suggest that immune cell differentially express
classic opiate receptorsSeveral reports have demonstrated the diversity in the expression of the opiate
receptors on immune cells at varying stages of differentiaenent observations on dimerization between
G-proteincoupled receptors and cytokine receptor crosstalk have added another dimension to the role of
opiate receptors in modulating immune cell functibhe evidence for the immunomodulatory and
immunocompomising potential of opioids is compellingtill, our understanding of the effects of opioids
on the immune system is incompleientification and characterization of receptors and signal
transduction pathways that account for some of the unique pespedf opioid binding and
immunomodulation represent one of the major research challenges.

Novel neuro - pharmacological agents for the treatment of depression, anxiety, cognitive
dysfunction and cancer chemotherapy induced emesis: Design, synthesis and
screening of potential serotonergic modulators

The incidence and severity of emesis in persons receiving chemotherapy varies according to many
factors, including the particular drug, dose, and schedule of administration, route and individual patient
variebles. In the vast majority of cancer patients, these symptoms can be prevented or controlled. A
serotonin BHT3 receptor antagonist, Ondansetron, in combination with dexamethsone is widely used in
controlling chemotherapinduced nausea and vomiting. Howeyvthe cost of the presently available
treatment methodologies is high, which many Indian patients cannot afford. To the best of our knowledge,
very few research groups are actively involved in developing new drug molecules for the emesis associated
with cancer chemotherapy. Preliminary studies on molecules such as quinolone carboxamides,
naphthyridine carbonitriles and Imidazo benzothiazoles showed pA2 values comparable to that of
Ondansetron in guinea pig ileal tissue based assay. Few of the naph¢hgedamitriles tested in rodent
models, showed prospective of anxiolytic effects in elevated plus maze, hole board and light/dark
exploration tests. The naphthyridine carboxamides showed antidepressant potential in forced swim and tail
suspension tests (&dist of publications). These results sparked us to design and synthesize novel
substituted naphthyridine carbonitriles with modifications at the nitrile group and piperazine side chain.
Molecules with BHT3 antagonistic potential will be screened in Nebehavioural rodent models to
develop leads, which can be further optimised to develop prospective drug candidates.

DRDO Research Projects

Designing nanoporous organic carbon and their nano composites for environmentally
benign, biological, and industrially significant organic transformations

During the initial phase of the project, different mesoporous silica materials were synthesized by
different hydrothermal treatment temperatures. The materials thus synthesized are sent to characterization
by standardechniqies. The carbonization sourderturyl alcohol, sucrose etc.) will be incorporated into
the silica framework followed by pyrolysis at high temperature to remove the silica source and finally to
achieve the nanostructured carbon. The materialdbwidixploited for catalytic studies.

Preparation and characterization of nanoferrite powders and polybenzoxazine nanoferrite
composites

In this project the following issues will be investigated (i) synthesis of nano sized ferrite powders
by chemical methad(ii) compare the properties of sintered ceramic bodies prepared from nanosized
powders and from bulk powders, (iii) prepare polybenzoxaziramoferrite composites, (iv) study the
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properties of the composites. Therefore, the information about how thesiz@nof the powders affects the
properties of the final sintered body will be gained. We will get information about the properties of the
composite when the ferrite powders are dispersed in the polymer matrix. These will be helpful for
technological adwacement of specific device applications.

The main advantages of the proposed chemical methodology are (i) simple, (ii) ferrite powders
having wide range of compositions can be prepared, (ii) as the aqueous solutions of all the starting
materials are mixein the beginning stage, so homogeneity of the prepared powders will be better than that
of powders prepared by solglate method, (iv) cheap metal salts are used as starting materials, (v) this
methodology has the potential to produce nanosized fewitelers. In this project polybenzoxazine will be
used to prepare polyméerrite composites. Polybenzoxazine can be prepared very easily and still now, no
report on polybenzoxazirferrite composite has been published. Therefore, investigations on thesedop
composites will generate new results, which will be helpful for technological advancement.

Synthesis of improved Ferroelectric materials by sol-gel emulsion technique

Barium titanate (BTO) is a widely used ferroelectric material and was the firstdeveloped as a
piezoelectric transducer ceramic. Initially, BTO were used as transducers, however its use has been shifted
as highdielectric constant capacitoessf di screte and multil ayer types,
and its low electromechanical coupling factor. A continuous succession of new materials have lead to a
number of industrial and commercial applications such as, high dielectri@anbnapacitors, piezoelectric
sonar and ultrasonic transducers, radio and communication filters, pyroelectric security surveillance
devices, medical diagnostic transducers, stereo tweeters, buzzers, gas ignitors, ultrasonic motors,
ferroelectric thiafilm memories, positive temperature coefficient (PTC) sensors and switches,-efgairo
materials for data storage and display. BTO belongs to the perovskite;YA3s of ferroelectric
materials, possessing the ability to host ions of different size. Hbfieeent additives such as Sm, Sr, Y,
etc. have been used as dopants to change the properties of undoped BTO.

Pure BTO powders were synthesized usinggsblemulsion technique. Modifications were tried

du

out before optimizing the method. The synthespel wd er s wer e cal cined at diffe
750¢eC, and 1000eC) for different soaking ti me. Af t o

X-ray diffractometre, transmission electron microscope (T.E.M), scanning electron microsdepd),(S
thermogravimetry analyzer, and two probe resistivity measuring instrument. It was observed from the
characterization results that the powders prepared using magnetic stirrer gave the same size distribution as
those prepared using mechanical stiksith higher agitation, and the ones that were sonicated before and
after the gelling agent was added into the final emulsionayXrevealed that the crystallite size of the
powders prepared was in the range of B8nm, and the average particle sizeha&f powders was found to

be not more than 60nm in the powders synthesized. All the volatile compounds were found to be absent in
the powders calcined above 600eC as known from t
before the resistivity measement was carried out. The Resistance v/s temperature graph showed a positive

h €

temperature coefficient of resistivity for the powd

Studies on the optical nonlinearity of gold nanoparticle embedded BaTiOsthin films

BaTiO; (BT) is a ferp-electric material which has attracted large attention from scientific
community formany years. Ferroelectric thin films of BT have found applications in a variety of
technological fields such as high capacitance integrated elements, dynamic randosnnaecesies,
optical phase conjugation, holographic optical data storagebéam coupling and optical computing etc.
Similarly metal nanoparticles have been extensively studied because of their largedéirsonlinear
susceptibilities and ultréastnonlinear optical response. The synthesis of metal nanoparticles suspended in
a nonlinear medium provides a novel method of tailoring the optical and electronic properties of both the
metal nanoparticles and the nonlinear medium. In this project we platudyg the effect of gold (Au)
nanoparticles embedded thin films of BT which could exhibit nonlinear responses which can be orders of
magnitude stronger than their separate components. This is because of the enhancement of the local field
near and insidehe metal particles around the surface plasmon resonance.

Ferroelectric materials have intrinsic microscopic electric dipoles. They have-mnkasifmmetry,
which causes all dipoles to point in one direction, either up or down. The domain wall separsessof

opposite dipole orientation. A materialds nonlinea

direction of this dipole. Deposition of films between conducting materials to manipulate the ferroelectric
domains will be useful to reabizdata storage devices. Hence it is of great interest to image these dipole
domains and understand its correlation with the synthesis route and the presence of metal nanoparticles. We
expect that the results of this study, a clear understanding of doimatwrelations with synthesis
parameters, will lead to the design and fabrication of new devitésis project we will be concentrating
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on characterizing the nonlinearity of BT films due to the presence of Au nanoparticle ustanZ

technique. The &ct of size of the metal nanoparticles, and annealing temperature on the nonlinearity will

be investigated. Once fully functional, the study can be extended to single nanoparticle level using

mi croscopic techniques. We eeftedric domaing i.ep fegionswithfpe t o i m
same dipole orientation, and the domain walls, which separate one domain from another.

DBT Research Projects

Systems biology approach towards understanding severe malaria with special reference to
the transcriptome and proteome of the parasite and the host

Malaria affects about 200 million people annually and is caused primarily by the
parasiteflasmodium falciparumandPlasmodium vivax Severe malaria including cerebral malaria is
usually attributed only t®.falciparumbut recent studies, some of that done by our group (Kather
Emerging Infectious Diseases 2005, Kochar et. al., Lancet, 2007) have shovih thadxis also
implicated in severity. There are usually seas outbreaks of severe malaria caused by both species of
parasites in Bikaner, Rajasthan; some of which results in mortality even upon hospitalization. There is
scanty data relating to severe malaria in regard to molecules of the parasite.fédlotharum andP.vivay),
the host molecules and the interacting molecules. This is important because the accepted model
for P.falciparumsevere malaria requires parasite sequestration, i.e. requires interaction between host and
parasite molecules. There is absely no data orfP.vivaxsevere malaria causé3ur work attempts to
investigate which molecules are associated with severity in the parasite as well as the host peripheral blood
cells. We have performed microarray analysis of the RNA isolated from theitpeaad host PBMC. The
analysis showed the reported host molecules like IGAMCAM-1, CR1 etc. to be upregulated in the host
PBMC infected with botR.falciparumandP.vivax Also in the parasite, there was differential expression of
specific groups of & and vir genes RifalciparumandP.vivaxrespectively. In parallel, proteomic studies
have identified certain novel proteinsRrfalciparum TheP.vivaxproteome has been reported for the first
time from field isolates. Using Systems biology approactetavork was created in which some common
interacting molecules and interacting nodes were identified. These studies will theoretically reveal key
players which would be further studied for control and treatment strategies for the disease.
Photo thermal imaging of nuclear transport

Gene therapy has attracted increased research interest and attention among biomedical science
community in recent years. This is because of the huge potential of the technique in the treatment of many
genetic disorders. In genkerapy one tries to transfer the genes to the nucleus so as to correct the genetic
defects.One of the commonly used strategies in gene therapy is to useviralararrier to transport genes
to the nucleus. Though having many advantages, the use efirabmlelivery systems in human gene
transfer is limited by poor transfection efficiencies, mainly due to the inability of genes to translocate across
the nuclear pore complexes. For the successful implementation of gene therapy based medical techniques it
is imperative to improve the translocation efficiencies of DNA through nuclear pore complex

In this project we envisage to understand the factors influencing nuclear transport and thus to find
ways to improve the transfection efficiencies. Studies wdl darried out on the nuclear uptake of
bact er i-DNAhvhichas lirear and double stranded, in digitonin permeabilised cells. The time lapse
image of the nucleus under different physiological condition will be used to evaluate the DNA transport
into the nucleus. Many cellular and external factors can positively affect the nuclear uptake of DNA.
Specifically the DNA transport in the presence of nuclear localization signals, active and passive
transporting cargoes and soluble carriers will be examimbd. studies carried out in this project will
provide a better insight into the nuclear transport mechanism and elucidate the factors which can
synergistically modify the transport of DNA and its internalization. Since we can have long observation
times thephotothermal microscopy will allow us to detect and track biomolecules of interest, inside a live
cell/nucleus for long duration which is not possible with any of the conventional techniques.
Expression of cyclodextrin glucosyl transferase gene in hydrocarbon degrading bacteria
for enhancing Bioremediation

The result expected from the proposed study is at using a cheap compound like starch which could
be converted by enzymatic activity of certain bacteria into bioavailability enhancing compounds i.e
cyclodetrins. The outcome of this study will throw light on biodegradation pattern of selected
hydrocarbons in the presence of cyclodextrins, purification and characterization of the Cyclodextrin
Glucosyl Transferase (CGTase) enzyme, identifying the gene rdsigofisr CGTase production and
cloning of it in hydrocarbon degraders. The over all long term goal of this research proposal is to
genetically modify hydrocarbon degrading bacteria for CGTase production and use inexpensive (compared
to biosurfactants) steh for bioremediation of hydrocarbon contaminatedsites.
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Indian Council of Agricultural Research (ICAR) Research Project

Nano-technology for enhanced utilization of native-phosphorus by plants and higher
moisture retention in arid soils

This is a multicentc project funded by World Bank under National Agricultural Innovation
Project (NAIP) scheme of Indian council of Agricultural Research (ICAR). The other consortium partners
associated with this project are CAZRI, Jodhpur; IIT, Mumbai; PAU, Ludhiana 8&] Bhopal. The total
project cost is Rs. 3.726 Crores. The project aims on increasing the energy supply to PMM and improving
moisture retention in soil by increasing production of microbial-godysaccharides. At BITS, Pilani
centre, we are focusing otesearch to screen variety of microorganisms capable of synthesizing iron, zinc
and magnesium nanoparticles. Attempts are on towards understanding the biological synthesis mechanism
and to elucidate the factors responsible for biosynthesis of nanopartleses are also premeditated to
check the effect of biosynthesized nanoparticles on nutrient use efficiency and anabolic metabolism in
selected plant models bathvitro andin vivo.The pr oj ect shal l generate new |
f ar mi mch Shallvaddress to the current emerging issue of decreasing resource use efficiency with
emphasis on nutrients and water. This shall help to meet the challenges in technology development and
keep pace with the changing scenario of Indian agriculture.

Ministry of Chemicals and Fertilizers Research Projects
Application of Life Cycle Assessment (LCA) to Diammonium Phosphate Plant (DAP)

In this project, an attempt is being made to find environmental impact from DAP plant in Zuari
Industries Limited Goa usin LCA. All the unit operationsin DAP plant aréeing studiednd
environmental emission data is being colledtedh each operation® find the overall impact on the
environment. Under this study it is also proposed to identify problem areas (leseeffaperations, more
energy requirement, mopmllution etc.), whickcan begiven special attentiofor making it more efficient.

Techno-economic feasibility studies on an alternative process route for removal of
methanol, ammonia, and carbon dioxide from process condensate water in a fertilizer
ammonia plant

In ammonia production, when syngas is cooled after the LTS step, unreacted steam (used in
reforming and shift conversion) forms a condensate stream at reformer operating pressure. This stream
containsimpurities, major ones being ammonia (jHnethanol (CHOH) and carbon dioxide (G The
solvent employed in the GGeparation step is regenerated using steam and the same after condensation
forms another stream containing mostly water and an equitibeémount of C@ This stream normally
called ABenfieldod condensate is subsequently press]|
the end of the LTS step. The resultant stream is
treating thé process condensate is to strip it with steam to reduce the ammonia, methanol and carbon
dioxide content to below 5 ppm by weight each andse the purified condensate as boiler feed water
(BFW). This is achieved when the stripper operates under seyamating conditions where a large
amounts of superheated steam is consumed making it a highly energy intensive operation. In recent years,
continuous improvements are being made to make the stripping operation more energy efficient. However,
no effort hasbeen made to eliminate the use of costly superheated steam which from an economic
perspective is not beneficial. This necessitates the development of an alternate route for treatment of
process condensatdn this context, a project funded by the Minystof Chemicals and Fertilizers,
Government of India is underway at BITS, PilanGoa Campus (Grania-Aid Bill No: 15061/2/2006).

The aim of this project is to develop an alternative energy efficient intensive route for treatment of process
condensate.

Various thermodynamic models have been investigated during simulation to improve the accuracy
of the results. Nanofiltration processes have been simulated using NANOFILTRAN computer program. All
experimental and simulation studies have been conducteddmge of process conditions and operational
parameters of practical interest. On the basis of these results, alternative flowsheets for the entire process
route have been synthesized, simulated and benchmarked with data of existing stripper columns.
Subsguently these process flowsheets have been evaluated on the basis of energetic and economics.

National Programme on Micro and Smart Systems Research Project

Development of an indigenous chip for testing antibiotic sensitivity of pathogens found in
human urinary tract
The increase in resistance rate of many important pathogens to currently available antibiotics has
now been recognized as a universal health hazard and potentiatlyréiédening problem. The total cost
for treatment reaches into billions @éllars. A large share of that expense comes from waiting 48 hours for
a urine sample to be cultured in the lab. Conventionally this wait leads to empirical treatment with
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antibiotics (based on clinical diagnosis) and this practice has resulted in ingraasilence of resistance

to these therapeutic agents in common pathogenic bacteralability of a rapid assay will obliterate the

need for empirical treatment in case of infectious diseases and lead to specific, early and most appropriate
treatment.

Therefore it is proposed to develop a mifitadic based chip that detects sensitivity to available
therapeutic antibiotics in a matter of minutes in place of the conventional period of days and subsequently
identifies the bacteria based on specifi@ist specific nucla acid or signature enzymes. Miciftuidic
systems allow miniaturization and integration of complex functions, which could move sophisticated
diagnostic tools out of the developemrid laboratory. This kind of Portable poiof-care (RDC) medical
diagnostic systemgrovides health service for ablecause of simplicity, rapid and less cost. Growth
detection can be achieved rapidly since bacterial doubling time -#52@in by enhancing growth
supplying adequate amount of nutrients. Baatgrowth will change media pH or metabolize chromogenic
substrates providing a handle for detection. This colour change can be sensed by using colour sensors that
allow rapid detection of growth.

Newcastle University, UK Sponsored Project
Effect of ageing on access to transport, sociological & clinical disabilities in Rajasthan

The main focus of the study is to identify problems related to disability among old people from
sociological and clinical perspectives and also to study the problems relatezk$s & transport among
ageing population. An empirical study was conducted by collecting data from Plamause to house
survey was undertaken to obtain the data. In the course of our study, it was noticed that most elders had
difficulties in dayto-day living pertaining to walking, rising, and hygiene. It was also noticed that the
helping aids available in the market to overcome such difficulties were expensive and beyond their reach.
For instance, the cost of commode was beyond reach of many eldefar as access to transport is
concerned, it was reported that the buses should have separate boot space for luggage. The majority
especially female elders did complain about the difficult part for them is to get in and out of bus or train as
the pavemets for the buses and the trains were too high. They suggested that suitable changes may be
made for el dersd convenience. The conductor of the
facilities for elders and training in providing such faa@ to elders. Many elders did observe that there are
facilities like reservation of seats for elders, ladies and physically handicapped people but at times they do
not get benefit of such facilities. Although government has provided facilities buttheil are not
implemented properly. Elders wanted the government to not only make policies but implement those
policies effectively. The Sarpanch (elected head of local government body) and many elders suggested that
there should be enough stoppages of guwent buses in villages. They said government buses hardly stop
at village bus stops. With the result, villagers had to travel by private buses. The owners of private buses
charge higher fare as compared to the government buses. The drivers of sushdpusetheir own whims
and fancies. In this situation, elders have a tough time. Another suggestion made was there should be
provision of escalators at railway stations because elders find it difficult to use the foot bridge. These
escalators are availablat some metro cities stations but they should also be provided at other railway
stations too to help the elderly population to use the train travel facility without any fear of crossing over
from one platform to another. With regard to air travel, eldaid they had to wait for too long for security/
customs/ immigration clearance at airports. Many elders proposed that there should be separate queues for
elderly people so that they do not have to wait for long hours in the queues.

Health Kiosk: Health care for rural India

Health problems are often the most acute in rural and remote areas, especially in developing
countries. But it is difficult to get health professionals to serve in these areas. Understandably, most
physicians prefer to settle in urbareas offering opportunities for professional development, education and
other amenities for their families and attractive employment opportunities

These issues can be addressed by an effective utilization of available technology in the form of a
iHe aKit &ns Khe . kiosk constitutes of interactive software interfaced with a camera, digital
thermometer, weighing machine, sphygmomanometer -fi@akmeter, etc.With the help of this software
a trained health worker in the village will be able to ascert@mmon health maladies/diseases and
prescribe generic medicine for treatment.

Sustainable Innovations (SI) and Birla Institute of Technology and Science, (BITS) Pilani have
joined hands with a goal to provide health care to villagdrscollaborationwith Indiabased physicians,
public-health faculty and IT faculty, Sustainable Innovations will computerize medical protocols for
common ailments and preventable diseases. BITS will disseminate the knowledge by training health
workers, equipping kiosks amtoviding technical assistance for online monitoring. Thereby, Sl and BITS
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will make the medical knowledge mobile and will extend its reach to hard to reach, vulnerable, rural
populations.

UKIERI Collaborative Research Award

The Indian research team leador this award is Prof. Shamsher Bahadur Singh and the UK
research team leader is Prof. Ravindra DHitis research collaboration seeks to develop high performance,
sustainable forms of concrete that are responsive to-stfnatural developments talg place in UK and
India. Concrete, due to its robustness, global availability and versatility, is immensely important to the
provision of infrastructure for the growing population and their increased expectatmmsver, it is
estimated that Portland ment, the most important ingredient of concrete may be responsible for 5% of all
global mammade CO2 emmisions, making it a significant contributing factor to global warming and
climate change. The collaboration will develop innovative cements to redugee@@sions, and other
concerns with the production of cement and aggregatethermore, concrete has often been
inappropriately specified and madéis results in resource inefficiency and durability concerns, and
expensive repairsSince there is nalternative to concrete, the collaboration will investigate methods for
mitigating these associated factolh e r esear ch outcome will feed into
Concretedo a major devel opment pr éeweendkK/imdian HEsind€vor k o p ¢
industry providing a sustained lotgrm dissemination route; thereby encouraging investments in research.

The collaboration will provide solutions and techniues for optimizing concrete for the UK and India
environments; in termsf maximum performance at minimum environmental impact, i.e. significantly
lower CO2 emissions, increased use of waste materidie. technologies developed will pass through
BS/BIS committees to enable practical benefits to infrastructure developmetd aativork concrete for
sustained dissemination.

To conduct field visits in various districts of Rajasthan for monitoring,
supervision and evaluation of MAPEDIR

MA P E D | (Rdtesnal and Perinatal Death Enquiry and Resporgesihesi s | i es i n UM
maten a | mortality reducti on advocacy project, supp
Development (DFID).The MAPEDIR initiative puts in place a process that uses a confidential inquiry tool
to examine maternal deaths, generate local evidence, semsitirmunity and health officials and galvanize
them into action to reduce such deaffise new knowledge stemming from the scrutiny of maternal deaths
in rural areas bridges a crucial gdppically, medical records capture only the immediate, biological
causes of maternal deaths and the personal, familial,-sattiral, economical and environmental factors
contributing to these deaths are left OMAPEDIR seeks to restore and record these missing links.

PAN-African e-Network Project funded by Ministry of External Affairs

This involves live and odemand educational delivery to over 48 waBican nations in
collaboration with the Ministry of External Affairs, Govt. of India and TCIL. A separate modern studio and
an associated communication have bestrup in consultation with the TCIL. BITS Pilantends to use it
for offering two certificate programmes involving a set of eight courses each through its delivery
infrastructure.

Distance Education Council, Ministry of Communication and Information
Technology and IBM Sponsored Project
The BITS - Virtual University project

This is an ongoing sponsored project. Focusing on the Design and development of the Internet
based distributed learning architecture and asynchrararlszery-based content developmte In addition,
it has complementary features of Digital Video delivery over the Intefiwt phases of this project have
already been completecCurrently, ten courses are being offered under distance education mode to various
students.<Total grantvalue so far: IBM: Initial support in form of software worth Rs. 20 Lakh, DEC: INR
30 Lakhs, MCIT: INR 28 Lakhs; Total: 78 Lakhs> <Additional grant awaited from the UGC for the
upgradation of the LMS>
French Government (FMoFA) Multi-nation Research Project
Tiny6-STIC project

Tiny6 (codename) Project involving research in IPv6, Mobility and Pawaservation aspects of
Sensor Networks in pervasive computing environments, (BAMIS contribute mainly to IPv6 Stack
Architecture) and the integration of Sendtworks and IPv6 Mobility), Funded by the French Ministry of
Foreign Affairs, (with project partners from France <INRIA/TeleeBratagne/TelcorParisTech, GET>,
China <SEU/SNU>, Korea <ICU> and India <BITS/IITG>), Total project grant: Euros 61,000, Total
Project Cost involving events, workshops and travel: Euros 81,000.
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Microsoft Research, Redmond and IBM Sponsored Project

Grid-One Computing Initiative, Phage Funded by Microsoft Research, Redmond, Grant Value:
USD 20,000. Phase, supported by IBM, Gra Value: (in form of hardware etc.): Rs. 9 Lakhs, Ph8se
Started w.e.f. August 2007 <Status: In progress, Granted awaited.>

Establishment of BITS/icrosoft Mobile Computing Lab., Funded by Microsoft Research,
Redmond, Grant Value: USD 35,000. <Estdbtient phase completed, extension phase in progress, in use
for supportingPervasive Computing and Wearable Computgsgarch>

European Commission Sponsored Projects

1. Under the European Next Generation Network Initiative, IPaged Multimedia Internetwik QoS
(IPv6-MMI -QoS) Project, Funded by European Commission, Brussels, (with seven international research
partners from five countries including France, Spain, Denmark and Switzerland), Total project grant under
FP-5: Euros 1,15,000, Grant Value (to BlEfone): Euros 18,000. <Status: completed.> Next phase in
progress. <Competing for FP7 Grant at the moment, Likely Granted value: Euro 60,000>

2. BITS LifeGuard Wearable Computing and Pervasive Sensor Network Project <With software support
from Mind MediaBV, The Netherlands, Crossbow Inc., USA and INRIA, France> <Grant value used: Euro
15,000, Additional grant sought: Euro 40,000>

Consultancy Projects and Services offered

The Centre for Materials Science and Technologyprovided testing and consultancy to
government departments like Rajasthan Public Health Engineering Department.

TheBiological Sciences Grouppr ovi ded consul tancy on ADevelopir
handheld diagnostic point of care (POC) instrumentation to detect Malaria and othérpag e ns @ Ge n o mi
Molecular Diagnostics (P) Limited, Hyderabiadcollaboration withBITS, Pilani, NIMR, New Delhi,

NIMR, Jabalpur, Osmania University, Hyderabad funde®&mall Industries Business Research Initiative.

The Pharmacy Group provided several gwsultancy services to some pharmaceutical industries
and analyzed the pharmaceutical products submitted by the industries. The Group was given a project by
IPCA Laboratories Ltd, Mumbai for design of once daily oral controlled release formulation of
Acecldenac. The project has been successfully completed and technology has been transferred. Company
has absorbed the technology and the product is already launched in Indian market. The company has given
few more major projects of formulation development aratknis under progress. The Group also received
projects from Shashi Phytochemical Industries Ltd. Work is going on these projects. The group is also
doing analgis work of the pharmaceuticahytochemical products for the industries. The Group has also
dore some minor projects or solved problems like analysis of drugs etc. of Pharmaceutical Companies.
Interaction is going on with few more industries who are interested to provide prdjester of
equipments habeen added to the existing facilities thrbufese project grantikesearch activitiesave
beenincreased in terms of projects funded by Government agencies and Industry, research scholars,
publications, papers presentation in National/International confeyamtesymposiums/workshops

Research Related Seminars/Workshops
42"Engineersd Day

Birla Institute of Technology and Science, Pilani celebratédd@n gi neer sd Day on Sep
2009, to commemorate birth anniversary of Sir Mokshagundam Visvesvaraya. This year, the theme of
functonwasi Engi neering Solutions to Combat «CEORPhdg e Chan:
India and proud BITS aluminus was the chief guest of the fundtielgave some instances and suggested
that there may not be a solution to each and every problem.eFulh cited the story of Physics Noble
Laureate Neil Bohr to emphasize that there may be many solutions to same pfiaerRavi Prakash
introduced Sir M. Vi svesvarayads | if e Eagmebrinac hi eve
Solutions to Coméit Climate Change. Ther eafter, students presented pa

National Conference on Emerging Trends in Life Sciences Research

A National Conference on Emerging Trends in Life Sciences Researchongasized by
Biological Sciences an®harmacy Groumluring March6-7, 2009 at BITS, Pilani. Prof. Ravi Prakash,
Dean, R & C Division, in his welcome address, requested the delegates to follow ethics during research
work and emphasized on avoiding plagiarism and maintaining daily registesitblRR conflicts. He also
emphasized on good laboratory practices (GLP). Prof. L. K. MaheshwariC¥iaecellor, BITS, Pilani,
who inaugurated the conference, encouraged the participants to indulge in research that is helpful for
common man also. He eBsed that the research should generate revenue, employment and should give
recognition at international forums. Dr. Sunita Saxena, Director, Institute of Pathology, NEMR,

Delhi delivered the key note addre3$e conference was attended by arounde¥earchers from leading
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research institutes and industries such as Sankara Nethralaya, LV Prasad Eye Institute, Institute of
Pathology, Ranbaxy, Torrent, etc. Both, oral and poster presentations were planned for two days. The
conference facilitated the medrking of research activities and exchange of research ideas among the
participants.
Workshop on Aspiring and Budding Women Entrepreneurs

UGC Center for Women Studi es @spigrgrandzBadtinga One
Women Entrepreneuds o fi%Fel@ry, 2009 at BITS, PilanProf. Nirupama Prakash, Convener,
introduced the theme of the Workshop. Madam Gayatri Maheshwari inaugurated the Workshop and
motivated the participants regarding empowerment of women by giving few examples from the ongoing
activities in the campu®r. Geeta Raghurama inspired the participants and stateédihzation and
awarenesbave helped women in various positive wayssource person Ms. Mamta Bhatia outlined the
objectives and conducted the Workshop. The Workshop ceds@dt four technical sessioriBechnical
Session 1 was Introduction of Women Entrepreneurs and technical Session Il was focused on SWOT
Analysis evaluating the strengths, weakness, opportunities and threats involved in a business venture. The
third sessioncomprised of Group Formation and Group Presentation on business projects like bakery,
children club, knitting, spring feast and day care centre. The fourth technical session mainly focused on
various approaches that should be adopted in any businesseveviti Abha Mittal presided the
valedictory session and distributed certificates to the participants.

Workshop on Awareness & Training Program on Effective Use of Domestic Electrical
Appliances

A Workshop on Awarenes® Training program on Effective usef domestic Electrical
Applianceswas conducted by UGC Centre for Women Studies on. 20pt2009. The objectives of the
workshop wereTo promote awareness regarding the maintenance and repair of domestic electrical and
electronic appliancedp promote awreness about saving energy and To build confidence and reduce the
fear of handling electrical equipmet0 | adi es participated in this work
approach in the workshop. First lecture covered history of electricity, varieasswf generating electrical
energy, scientists who are the founderglettrical engineering, terms & units used in electrical circuits,
basic circuit components, their characteristics, governing equations, safety precautions in handling
electricity, tps for saving energy. This lecture was followed by harasi experience in understanding
working of tube light, testing various components of tube light, connections of PCs. Others lectures
covered on optimal use of energy, use of instruments to morfer performance and safe operation,
working of home appliances like iron, grinder, geyser. The hands on experience on seeing waveforms on
CRO, soldering, fixing three pin plug, setting up circuits to read voltage, current and power consumed by
bulbs, tubdight, iron were performedrof. Surekha Bhanot, Chief, Instrumentation Unit along with team
members Dr. Rajesh Purohit, Tulsi Ram Sharma, Ravinder Yadav from Instrumentation Unit of the
Institute were the resource persolsof. Nirupama Prakash, Codndtor, UGC Centre for Women Studies
coordinated the event along with team members of the Centre Mrs. Madhusmita Das, Ms. Taniya
Mojumder, Dr. Nadeem Fatmi, Dr. S.K. Maharana and office staff Mr. Naveen Shatadam Gayatri
Maheshwari kindly consented b the Chief Guest and distributed the Certificates to the participants. The
participants were very happy with the learning experience and have requested for continuation of such
sessions with combination of theory and practical knowledge.
Training of Female and Male Members of Panchayati Raj Institutions at Panchayats

UGC Centre for Women Studies organizéeldtaining of female and male members of Panchayati
Raj Institutions at Panchayat$ Pilani on §' October 2009 at Rajkiya Middle School, Dhandhardagé
near PilaniProf. Nirupama Prakaskhief Women Studies and Societal Development Unit welcomed the
dignitaries and emphasized on community efforts for undertaking such activities in near future. Prof. A.K.
Sarkar emphasized the role and objectiveBarfchayati Raj system. Ms. Geeta Malhotra, Country Director
READ India, highlighted the power and duties of the elected panchayati members. She narrated about
different activities that are being undertaken through REKDia in rural areasShe also meioned the
association of READ India with Centre for Women Studies BITS, Pilani in different actiRties.
L.K. Maheshwari, Vice Chancellor, BITS, Pilani, the GuesHohourhighlighted how BITS, Pilani
involved in various developmental activitiesvitlages near Pilani. He motivated the community members
to take part actively in the developmental project and help the government in the implementation of
policies. The training module was releasedo,by Honbo
Jhunhunu. The module was jointly prepared by UGC Centre for Women Studies, BITS, Pilani and READ
India, New Delhi. The module contains nine chapters includiffyAf8endment Act, Rajasthan Panchayati
Raj Act: 1994, Social & Gender equality, deceliggd policies, education & literacy, maternal & infant
health, health & disease, health & nutrition and health & environment. In his inaugural address, Shri Alok
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Gupta mentioned the objectives and usefulness of the 73rd Amendment Act in the smooth ofinning
Panchyati Rai Institution at the grass root level.
Training ProgramonfAiEnt repreneur shi-@PDale WCalrep emtt r e 0

Day Care Centre is an institution that provides supervision and care of infants & young children
during the day time by a person eththan the child's legal guardians. With the increasing number of
households in which both parents work full time, the need for Child Day Care has increased in the last
decade. Keeping this in mind the UGC Catwbday for
Training ProgramoR Ent r epr ene ur s-Dayfar®@ente fordgmaies mn Decembef“%
3 2009. 12 females participated in this Workshop. Prof. Nirupama Prakash, Coordinator, UGC Centre for
Women Studies coordinated the event alaith team membersf the Centre namely Ms. Madhusmita
Das, Ms.Preeti Tiwari, Ms. Taniya Mojumder. Ms. Mamata Bhatia, CEO, Sustainable Solutions Inc, from
New Delhi was the resource person. She conducted the Workshop by emphasizing on the oHjectives:
meke women selfdependent, to increase the source of income for women and their family and to help the
society by providing proper guidance to infa{sthe end of the Workshop feedback was collected from
the participants.Participants stated that the Vehop proved to be very informative. Certificates were
distributed to participants.
Workshop on High Performance Digital System Design

A threeday workshop(January 1618, 2009)on High Performance Digital System Desigras
organized at the Institute byEHE Group. The workshop was inaugurated by Prof. L.K. Maheshwari, Vice
Chancellor. Dr. Anu Gupta, Coordinator of the workshop welcomed the guests and the participants and
introduced the theme of the workshop to the audience. Dr. Shubhendu Kr. SahoopddiimaZor of the
Workshop proposed the Vote of Thanks. Nearly sixty participratisincluded 13 faculty members from
various institutions across the country attended the workshop. Senior faculty members of EEE group of the
Institute and scientists of &R, Pilani acted as resource persons.

Workshop on Introduction to Graph and Geometric Algorithms

A threeday introductory workshop oimtroduction to Graph and Geometric Algorithmegas
jointly organized by BITS, Pilani and Tata Institute of FundamenggleBrch, Mumbaduring January 22
25, 2009 It was inaugurated by Dr. Chandra Shekhar, Director, CEERI, Pilani. Dr. Chandra Shekhar in his
address spoke of the significance of the workshaprms of wide exposure that it will give to the students
and faalty of BITS and to all other participants. Dr. Navneet Goyal;cGordinator of the workshop
delivered the welcome address. Dr. Poonam Goyal, Coordinator of the workshop introduced the theme and
elaborated on the objective of the workshop. Prof. Subir &u@hosh, TIFR, Mumbai, Geoordinator
informed the gathering of the two fold importance of the workshop. Firstly it was being organized on the
occasion of the birth centenary of Dr. Homi J. Bhabha and secondly, it was a part of a series of workshops
that TIFR has planned to organize across the country this year which will benefit the participants in
designing, analyzing and implementing complex software, especially arising in the field of robotics,
geographical information systems, route planning, wirelss$ mobile networks. Prof. G. Raghurama,
Deputy Director (Academic) also addressed the gathering and stated that the workshop would lead to active
collaboration between participants and resource persons in the graph and algorithm areas. The workshop
was highly successful as it was attended by over 60 delegates and 200 student participants.

Research Workshop on UK-India Education Research Initiatives (UKIERI)

The Civil Engineering Group organized thiKIERI (UK-India Education Research Initiatives)
ResearchWorkshop and Network Concrete Meetitogpresent the progress report of ongoing research
projectsentitled Sustainable Concrete Constructiand Infrastructures in UK and Indian Partner
Institutions,led by University of Dundee, UK and BITS Pilahi.was held on February &8, 2009 at
BITS, Pilani Seven partner institutions from India and two from UK participated in the events. Prof. L.K.
Maheshwari, ViceChancellor, BITS, inaugurated the workshop and welcomed the delegates. Prof. S.B.
Singh introducedhe participants. Prof. R.K. Dhir from university of Dundee, UK and Prof. Bishwajeet
Bhattacharjee from IIT Delhi addressed the delegates and highlighted the importancdJsiBRé
research workshop and network concrete meeting. Thiswaesea grand sgess and was profusely lauded
by the participating delegates.

Workshop on NGO Motivation and Networking with CAPART
A two-day workshop onNGO Motivation and Networking with CAPAR{ICouncil for

Advancement of Peopl ebs Act itthelnsttutedurirg dprialB14,2@0® hnol ogy

The workshop aimed at creating awareness about CAPART projects as well as its formulating new
guidelines and establishing a network with educational institutions, government departments and other
organizations irnthe Shekhawati region. The convener of the workshop Dr. Motilal Dash welcomed the
participants from around 50 NGO&és alll over | ndia
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K.C. Katariya (Regional Representative & Member Convener of CAPARTE),CGhief Guest of the

wor kshop assured the participants of CAPARTO6s hel
CEERI, being the Guest of Honour, told the gathering that innovative thinking and active involvement with

the problems as well as thelwiions arevery important for the betterment of the society and organizations

like CAPART play a very important role in this regard. Prof. A.K. Sarkar, in his concluding address
appreciated the efforts put forthcaoly NGE@Osexdltsadaulnd
encouraged, as only they can better understand the local problems of the people.

Management Development Programme for Senior and Chief Managers of Bank of
Rajasthan

A threeday (1-3 May 2009)Management Development Programme for thai@eand Chief
Managers of Bank of Rajasthan was organized by the Management Group of BITS, Pilani. Prof. Anil Bhat,
Group Leader, Management welcomed the guests and the participants and gave a brief overview of the
programme. Prof. G. Raghurama, Deputyebior (Academic), BITS, Pilani, in his inaugural address
congratulated the management of the Bank for showing confidence in BITS, Pilani in organizing such
programmes. Prof. R.N. Saha, Dean, EDD in his brief address said that this programme wassthp first
towards a long journey of excellence. Prof. Arya Kumar, Group Leader, Economics and Finance, delivered
the vote of thanks. A total of 28 senior managers of Bank of Rajasthan from across the country participated
in this programme. The faculty memberktbe Management Group of the Institute acted as resource
persons in this programme. This was the third programme organized by the Institute for the managers of
Bank of Rajasthan. The earlier two programmes were held in 2004 and 2005 respectively.
Work Integrated Skills Development Program

On 16 April 2009, nine trainees of the Work Integrated Skills Development Program in Library
Operations and Workshop Operations presented their project reports in the presence of Vice Chancellor,
Deputy Directors and thCourse Instructors. While the program on Library Operations covered all library
services, the program on Workshop Operations covered areas such as Refrigeration and Air conditioning,
Storekeeping, Electricals and Fitting and Welding.

Academic Development Programme for HZL

An Academic Development Programme in Basic Process Engineering was conducted for the
employees of Hindustan Zinc Limited in four consecutive batches during the last semester. 58 employees in
the first batch (7 January to 3 February),éfiployees in the second batch (4 February to 3 March), 61
employees in the third batch (14 March to 10 April) and 57 employees in the fourth batch (29 June to 24
July) were trained. In all 237 employees were trained in Computer Applications, Chemicatdtingj,
Communication Skills, Engineering Measurements, Process Safety and Health, Electrical Machines,
Management and Financial Accounting, Process Synthesis Principles, Chemistry, Engineering Materials,
Maintenance Management and Workshop Practice.

Summer Science Workshop on Science, Imagination and Discovery

BITS and CEERI jointly organized an 8 day Summer Science Worksh&gience, Imagination
and Discoveryfor middle and senior school students. The workshop was inspired by the tremendous
success 08ID-2007 and SIER008. The workshop was held from 11 to 18 May at BITS, Pilani with an aim
to inspire young minds towards science with the th
supported by CSIR. The workshop attracted with enthusiastitcipation of 75 school children from
classes VIl to XI. The workshop included sessions on a variety of subjects like basic sciences, management,
pharmacy, biology, mathematics, physics and other upcoming applied technologies.

SID 2009 started with a Weome address by Dr. Suman Kapur, Unit Chief, CWIRU, BITS. This
was followed by the experience sharing by our eminent guests Dr. Chandrashekhar, Director, CEERI and
Dr. G. Raghurama, Deputy Director (Academic), BITS. Both of them elaborated the neesho€&sniour
life and also highlighted the importance of keen observation, imagination and experimental learning in
identifying the underlying mysteries of naturhe workshop had a series of multidisciplinary lectures
delivered by both the scientists frd@EERI and the faculty from BITS, Pilani. SIZD09 participants had
sessions with 5 BITS students, who shared their experience of landmark achievements in life, such as
topping BITSAT, Meeting the Presidents of India, winning global laurels such as Gwodlgy, etc.

While concluding the 8 day workshop Dr. K. Dube, Deputy Director, HRD and Public
Relations, CEERI and eooordinator SIB2009, suggested to the heads of both the Institutes that such
workshops should be organized at the national levelmaok events should be patronized. Prof. L.K.
Maheshwari, Vice Chancellor, BITS, Pilani, emphasized the need for such workshops as they make
students more confident, independent and sensitive to diversities in science and culture. Prizes were given
away tothe winners of various competitions held during the workshop. Overall the event was a grand
success with students demanding for a longer workshop.
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National Science Day
Like previous years the National Science Day commemorating the remarkable achievietiment o
noted scientist Sir C.V. Raman was organiaa@8 February 2009Coordinated by a team comprising the
faculty members of the Science and Technology group and the students of various science associations. The
main events of the Science Day celebraimcluded: A science quiz competition for the students of local
schools, lectures on topics of popular science; and two competitions for B.I.T.S. students namely, Science
Quiz and Treasure HunThe quiz session, was followed by two lectures on popu@nseby faculty
members of the institute. The topics weRaman Effect; Serendipity (Accidental Discovers)vered by
Dr. V. Manjula Devi and Dr. Bharti Khungar, respectively. Prof. L.K. Maheshwari, Vice Chancellor, BITS,
Pilani, addressed the gathmgy and Prof. G. Raghurama, Deputy Director (Academic), gave away the prizes
for the different events. Prof. R. N. Saha, Dean, E.D.D. antlIfiboposed the vote of thanks.
Workshop on Short Filmmaking
Asevenday | ecture seri es |oamuma kwomrgkds hwvoaps mrr gfaShh aretd Foi
Group from 14to 20 August 2009. The workshop was coordinated by Dr. Geetha. B., the instmctor
charge of the course BITS C395: Short Film and Video Production. The resource person for the workshop
was the pronging young filmmaker Mr. Abhaya Simha G. A., a post graduate diploma holder from the
world- renowned Film and Television Institute of India (FTII), Pune. The workshop included both the
theoretical aspects of film making and hawodsexperience. It coverado pi ¢ s r aWhyiMakg fr om ¢
Fil msod, Story and Script writing for Fil ms, fundam
Sound to the final Post Production stagke workshop culminated in the production of a short fiction film
0 Az a ad i dt.of th&d svorkaho film viewing sessions were also organized. This workshop was a part
of the recently introduced elective course on O6Shor
National Conference on Virtual and Intelligent Instrumentation

The National Conferencen Virtual and Intelligent Instrumentation was inaugurated on the 13
November 2009 at the Pilani Campus of BITS Pilani. The participants were given a warm welcome by the
organizing committee The Dignitaries at the Inauguration ceremony included ProMahéshwari, the
Vice-Chancellor of BITS, Pilani, Avinash Chander, Distinguished scientist, Chief developer of Agni
missile; Jayaram Pillai, MD of National Instruments for India, Russia and Saudi Arabia; V.K. Madan,
Technical chair head and Faculty of EgBup and Prof. V.K. Chaubey, Group Leader of EEE, ENI groups

of BI TS, Pil ani . Dr. V. K. Chaubey welcomed the audi
what you are speaking about and express it in numbe
Prof. LK. MaheshwariVice-Chancel | or after being conferred th

in BITS-Pilani, gave a brief description about the history of Pilani. Mr. Avinash Chander, the chief guest,
delivered an inspiring speech. Mr. Jayaram Pillai defiggethe keynote address and other distinguished
speakers like Pro5.C. Dutta Roy, IIT Delhi, Dr. Ganesh Devaraj, MD & CEO, Soliton Technologies, Mr.
Baskar Ceri, MD & CEO, Apna Technologies delivered the plenary talks. The conference proved to be a
veritable feast for all instrumentation enthusiasts on campus and was highly praised by the participants.

International Conference on Advances in Concrete, Structural and Geotechnical
Engineering

A threeday (25-27 October 2009)nternational conference on Adwees in Concrete, Structural
and Geotechnical Engineerimgas held in BITS, Pilani by the Civil Engineering Group. The Convener of
the Conference, Prof. Samsher Bahadur Singh (Group Leader, Civil Engineering, BITS) welcomed the
guests and highlighted théieme of the conference. He further remarked that the recent advances in
concrete science, structural and geotechnical materials, computational and experimental techniques, gradual
diffusion of many interdisciplinary areas with structural mechanics as asefieotechnical engineering
have nearly revolutionized. Therefore, there is an urgent need for the researchers and the participating
engineers working in the broad field of concrete technology, structural and geotechnical engineering, to
keep abreast of ¢hlatest trends and developments in these fields with the aim of updating their analytical
and practical skills. On this occasion, Prof. G. Raghurama, the chief guest suggested the gathering to take
inspiration from the ancient sculptures of India and meirtge theories that are working behind the grand
monuments, to the latest trends and advancements so that India may become the pioneer in the field of civil
engineering. Prof. R.K. Dhir, President, U.K. Concrete Society and Emeritus Professor of Universit
Dundee, U.K., was the Guest of Honor for the occasion. He thanked BITS for organizing such an event and
said that the conference is a three in one conference, carrying out the three major themes and breaking down
the barriers of interdisciplinary apmach. It is noteworthy that this threlay event witnessed technical
sessions, poster presentations and panel discussions, on various areas like advanced composite materials,
concrete technologies, low cost housing, offshore structures, bridge strugtoaad improvement
techniques, soft soil stabilization, geoenvironmental engineering etc. In the valedictory function, Prof.
R.K.Mittal, (Deputy Director Administration, BITS Pilani) the chief guest congratulated and thanked
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everyone in adding their meticws efforts to make the eveatgrand success. Various organizations like
UGC, CSIR, DRDO, HEICO India, Café Innova, Hyderabad etc, funded this conference. The active
participation of 200 delegates from India as well as abroad, made this event a milestomdield of
concrete, structural and geotechnical engineering.
National Entrepreneurship Week

CEL organizedNational Entrepreneurship Week from Februafyte 14" February, 2009%n
innovative initiative by the National Entrepreneurial Network (NEWNhe week long events focused on

organizing various innovative events with a theme

Network along with another 400 colleges and institutions celebrating it across the country. More than 400
students aciss disciplines on campus participated in various events. E week was inaugurated by Prof. B.R.
Natarajan (Dean, WILP). Some events/contests organized as part of the celebrationgoviksieop on

social entrepreneurship in association with Nirmaan; an Bwrpat in reverse thinking followed as

Dreamscape wherein challenge was to design a comp
competition, T shirt designing competition and a M

GREENO. V a r tiveolectiresi by engrepr@ereurs as also academicians were organized on topics
related to going green. An online lecture in association with BITS Embryo in which Mr. Devin Mclntire
spoke on green innovation and an Opeemprenscunsoi
organizedWeek long activities generated a lot of interest and enthusiasm amongst students. In the
valedictory function graced by Prof. L. K Maheshwari, Vice Chancellor emphasised on the need for coming
out with innovative solutions to tal problems that need to be edoendly. The valedictory session also
witnessed the open door presentations by the five finalists of EPSIL@N intra BITS business plan
competition.

Tech Bazaar 2009

Birla Institute of Technology and Science, Pilangj&sthan organized the National Convention on
Energizing Entrepreneurship through Innovation off 224" march 2009 in BITS by Entrepreneurship
Development & IPR Unit, Pilani campus. The convention was primarily meant for introducing youth and
young proéssionals in technical fields to entrepreneurship. The Convention was inaugurated by the Chief
Guest, Prof. S. Venkateswaran, Special Invitee Dr. K. Chandrasekhar (Director CEERI, Pilani), Vice
Chancellor of BITS, Prof. L.K. Maheswari, EDIPR Unit Chief Brya Kumar and the Conveners of the
Convention Dr. Usha Manjunath and Mr. Arun Vaish. Prof. S. Venkateswaran spoke about the importance
of new product development to economies like India, especially during the tough times of recession. He
concluded by s&ssing on the importance of various forums like Tech Bazaar, that universities must provide

to the students in order to help them present their creations. Dr. S. Chandrasekhar welcomed the concept of

a forum like Tech Bazaar to encourage teeantreprenets to come up with innovative ideas that benefit

the society. He spoke about the range of enterprises that differ based on the technological complexities. He
stressed on the importance of creative ideas in the betterment of the society and quotedxzamiples e

from his experience to make his point. Dr. Usha Manjunath welcomed the gathering and spoke to the
audience about the theme of the Convention. She highlighted the importance of Technology
Entrepreneurship among the students and young professibmalstun Vaish delivered the vote of thanks.
Prof . Arya Kumar gave the genesis and the theme
provided space for showcasing the innovative products in different domains like ICT, Electronics,
Automobile, armacy, Agriculture, Bigech,Energy, Civil and Heavy Engineering areas etc was very
popular among the budding entrepreneurs. TechBazaar received 60 entries from BITS and outside
Institutions across India. After the initial round of screening, 35 entrége selected for final showcasing.

They were evaluated at two more stages and five best entries were awarded the Prizes.

CONQUEST 2009

Conquesh unique international Business Plan competition organized by CEL is an exhibition of
grit, consistency and sptaneity mixed with risk managing abilities of the participants, making it a
reflection of their leadership qualities and the entrepreneurial element in them. The final phase of
the CONQUEST 2009i an international business plan competition was organizedhé Centre for
Entrepreneurial Leadership (CEL) at BITS Pilani during &ugust, 2009. Dr Ajit Ranade, Chief
Economist, the Aditya Birla Group was a key note speaker who gave an online talk on entrepreneurial
opportunities in Indian economy. Conques02Qvitnessed workshops wherein leading entrepreneurs like
Mr. Mahesh Murthy, Founder, Pinstorm; Mr. Gaurav Mishra, CEO, 20/20 Web Tech, Mr. Naren Dubey
Founder, ScanCafe; Mr. Shashikant KhandelwalFGander, TheFind Inc; Ms. Gayatri Rath, Vice
President @mmunications, GE Capital; Mr. Sharad Kamra, NEN Consultant, Jaipur; Mr. S.S. Devburman,
Director, India Tourism Jaipur shared their thoughts on various themes related to entrepreneurship.

On 8th August, an enthusiastic audience of o#@0, comprisingtsidents, faculty and participants

of

of Conquest 2009, witnessed a very |ively and infor
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Near Futuredo by a paneli st consisting of Mr . Nar e
Founder, Helion Vetures; and Mr. Prajakt Raut, Founder, Orange Cross. iStgrtshowcase was unique
platform for budding entrepreneurs from all over the country to exhibit theirugtarto a rich pool of
Venture Capitalists, students and eminent personalities from therate worldClose door presentations
by the six finalist teams were followed by much awaited open door presentatioffsAnigisst wherein
finalist teams concisely presented the pivotal ideas behind thglar® to a very enthusiastic audience. F
Active Solutions to respond to the challenge of complying with international accounting standards from IIT
Roorkee were declared the winner and E Social Market Place from [IM Bangalore and ISB Hyderabad and
Vermipet from GGS Indraprastha University (IP), Deshiared the second prize of Conquest 2009. The
winners received their prizes from the Prof. L.K. Maheshwari, Vice Chancellor, Prof. Raghurama, Deputy
Director, Mr. Sharad Kamra, NEN Consultant and Mr. Prajakt Raut fro TiE.
Indo German Workshop on Green Manufacturing

This one day Indo German Workshop was jointly organized by The Technische Universitat (TU)
Braunschweig, Germany; The Federal Ministry of Education and Research, Germany and Birla Institute of
Technology and Science (BITS), Pilaoh September2l, 2009 The Technische Universitat (TU)
Braunschweig, Germany, is amongst the top nine leading Universities of Germany. The Federal Ministry of
Education and Research, Germany supported this@&da man Wor kshop under its A
strategic pater s f or i nnovationo initiative. The Wor kshop
Vice Chancellor. Welcome address and introduction to visiting German Scientists was provided by Prof.
Ravi Parkash, the GOrdinator of this indeGerman Workshop. DiICristoph Herrmann, the leader of the
German delegation introduced the subject of the Workshop. Dr. Herrmann presented his paper on
ASustainabiliityannapdodGuetinon Mr . Haul bek and Mr .
scientists gave presentatioboait the research work in the field of Green Manufacturing being undertaken
at Technische Universitat (TU) Braunschweig, Germany and then emphasized that sustainability is possible
with inter- disciplinary synergy. They present the life cycle engineering view of 3 dimensions aspects
which include Social, Economical and Ecological. The economical aspect comes from lean and ecological
dimension come from green. The strategy for product again takes 3 aspects which are efficiency,
consistency and ignoriraspect sufficiency. The lean techniques including MSDD (Manufacturing Systems
Design Decomposition), PROFILE (Production and Organizational Flexibility In Life cycle) and inter
organizational Network LPSN (Lean Productive System Network) are detaile@ibytigoing projects in
various sectors. They presented their framework, drivers and techniques of Toyota way of production,
JIDOKA and quality gates importance in lean engineering. After lean they focused on green production for
ecological aspects. Thequmess for achieving green manufacturing are inter linked with each other and
surrounded by a triangle whose lines are represented by the machine process, production challenge and
product as the base and in achieving green first to starts form data &mousiprocessinks in factory
and then model formation with various techniques. The GENKO method of sustainable manufacturing,
ENOPA (a way of Energy efficiency through optimized coordination of production and building service )
techniques with concepf walue added energy by an example of grinding operation in which according to
research only 16.45% energy of total energy is actually used for material removal. The concepts of
economic life cycle and ecological life cycle for grédean production whichakes towards zero emission
and zero waste providing effectiveness and efficiency in production. Dr. K. S. Sangw&ooinator
spoke on AGreen Manufacturing present Scenario of I
peopl eds ndppradches which crgadproblems first and then goes on to identify the cause and
prevention. He gave weightage that green starts from NPD (new product development) stage with
considering necessity and strategy. He emphasized on dematerializationsatioiegsages, waste
elimination as 80% of cost is identified in design phase of the product. Mr. Deepak Gadhia, Chairman of
Gadhia solar and expert in solar engineering, explained solar as an effective way for green. He told that the
India is a single caatry which has ministry/department for renewable energy. He spoke about applications
of simple parabolic concentrator for cooking and explained green image with cost effectiveness with
introduction of Income generation tool and the concept of paying frofit.(5o in that way green implied
only by providing solution to the people who are not accepting their product. His company Gadhia Solar is
involved in making solar water purifier, solar air conditioning and chilling, solar burning and crematorium,
solar collector, solar and bio gas integration. The talk was followed by other presentations and panel
discussion.

Research Publications

Faculty members have published several research papers in International and National Journals &
Conference Proceedings. Awfgoublications based on First degree theses and higher degree projects have
been ceauthored by the studentssasiated with the project&\nnexure 4 lists the research publications in
journals, books, book chapters and other publications.
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List of faculty members who presented papersaious conferencesleliveredinvited talks and

attendedrarious conferences/workshops gieen as Annexure 5.

In conclusion, it can be seen that the Institute has mobilised its resources for providing a very

conducive emironment for research and incorporating research as an integral component at all the three
tiers of education at BITS. The whole infrastructure of the Institute, both men and material, is available for
research work.

Awards and Honors for BITS Faculty

L]

Prd. R.N. Saha lmbeen granted a patent for an invention entitBtdble Controlled Release
Pharmaceutical Composition Comparising Acexloferfac the term of 20 years with the
provisions of the Patents Act, 1970.

Prof. Suman Kapur isppointedasa MemberJury, Young Scientist Ranbaxy Science Schelars
2009, Ranbaxy Science Foundation, New Delhi (India).

Prof. Suman Kapur isppointedas a Member of Selection Committee, 2009 Commonwealth
Scholarships, MHRD, GOI, New Delhi (India).

Prof. Suman Kapur isppointedasa Member of Steering Committee for formulations of National
guidelines on minimum standard of fAWatero for
Prof. Suman Kapur isppointedasa member of Steering Committee for formulations of National
guidelines on minimum standard &fanitation for disaster reli@finder the aegis of NDMA.

Dr. A. K. Digalwar is gpointed as an Editorial Board Member for International Journal of
Manufacturing Science and Management, Serial Publications, New Delhi and abéateghjps an
Editorial Board Member for International Journal of Manufacturing Systems, Science Alert
Publications, USA

Prof. Nirupama Prakash wappointed as a Member of International Organizing Committee, Asia
Pacific Womends Conf Secaity:disiongform &lew, Wolleoaganezeddyn d
Philippine Normal University (PNU) Manila, Philippines durind8 September 2009.

Prof. S. B. Singh isgpointed the ViceChairman of CAFET Innova Technical Society CITS India
Council, 2009

Prof. N. N. Shama is appointed as an Associate Editor, International Journal of Smart Sensing &
Intelligent Systems

Prof. Arya Kumar acted as an Expert for the Economics Examination conducted by the Union
Public Service Commission, New Delhi

Prof. CB Gupta iss nominatechember of Governing Body of JVMGRR Institute of Computer
Applications Charkhi Dadri, Haryana

Prof. CB Gupta is nominated member of School Management Committee, CEERI Vidya Mandir,
Pilani

Prof. CB Gupta was Chief Guest on the occasion of Haryana Statec8@ery Celebration held at

MM (PG) College, Fatehabd on 9.10.2009

Prof Ravi Prakash is a Member of Editorial Board of the journal Trends in Biomaterials and
Artificial Organs

Prof Ravi Prakash is an Expert Member for the DST National Committee on Bioinedica
Engineering

Prof. Ravi Prakash visited Swinburne University Melbourne Australia in connection with writing a
research grant in the area of design and development of assist device for ageing population during
the month of July 2009

Prof. B. V. Babu is arExpert Member, Peer Team, National Assessment and Accreditation
Council (NAAC), Bangalore. As member of peer team, he visited University of Calcutta, Kolkata,
Bannari Amman Institute of Technology (BIT), Sathyamangalam, Coimbatore and Maharaj
Vijayaram Gagpathi Raj (MVGR) College of Engineering, Vizianagaram

Prof. B. V. Babu isMember of Board of Studies (BOS), Vanasthali University, Vanasthali

Prof. B. V. Babu i€Editorial Board Member of peer reviewed journals (Energy Education Science
and Technology, Rearch Journal of Chemistry and Environment, International Journal of
Computer, Mathematical Sciences and Applications, Journal of Future Engineering and
Technology)

Prof. B. V. Babu isMember of Peer Review Committee, National Research Foundation (NRF),
International ResearchGrants, South Africa
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e Prof. B. V. Babu isMember ofPeer Review Committee, The Natural Sciences and Engineering
Research Council of Canada (NSERC), Canada

« Prof. B. V. Babu is arExpert Member, Research group evaluation and selectiorg Kahd
University of Petroleum & Minerals (KFUPM), Dhahran, Saudi Arabia

o« Prof. Rahul Banerjee iso-opted as a Member of the Sectional Committee ebe&ning
Standards of the Bureau of Indian Standards (BIS), Govt. of India

« Prof. Rahul Banerjee was Ingdl to work as an Editor for the "International Journal of Computer
Networking and Distributed Systems" (IJCNDS)

« Prof. Shamsher B Singh is appointed as Editor of IJEE (International Journal of Earth Sciences and
Engineering)

«  Prof. Shamsher B Singh was hoedras Chief Guest at3National Conference on Recent Trends
in Concrete Composites for Structural Systems (RTCA®SErode, Tamilnadu, India, April 03,
2009

« Prof. Shamsher B Singh is appointed as Mit®irman of CAFET Innova Technical Society CITS
India Council, 2009.

« Prof. Shamsher B Singh is the Editorial Board Member of Journal of Korean Society of Civil
Engineers

« Prof. Shamsher B Singh is appointed as a General Secretary of Network Concrete

« Mr. Manoj Kannan received Best Poster Award for his papeinternational Symposium on
Epigenetic Modifications of the Genome: Mechanisms and Implications (Feb?,2809) held at
C.C.M.B., Hyderabad
Section 11l lists the Faculty Research areas and also the available infrastructure for research work

in differert areas.
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. FACULTY RESEARCH AREAS AND INFRASTRUCTURE
FOR RESEARCH

The tasks of BITS faculty members in terms of their participation in the educational development
of BITS are varied. They have to participate in Practice Schoolca@ffipus Ph.D., Témology Innovation
Centre, Elective Projects, Development of Text material and CondudWark Integrated Learning
Programme#n Science and Technology areas, running of a flexible and modular educational structure with
a total internal evaluation system:house computerization and educational administration, etc. Along with
these activities, the staff members also participate in research. The integrated education and industry linked
R&D model at BITS is given in Figure.

The Institute does not have depaents as administrative units. For academic purposes, discipline
groups exist. The faculty members are not rigidly attached to a group and are many times involved in
multidisciplinary activities. The research areas of the senior faculty members havdassiied according
to certain discipline groups and are given in Annexure 6. This section briefly describes the physical
infrastructure for research.

Infrastructure for Research

The Institute over the years has built up a moderate infrastructure forckeseak. Apart from
the normal laboratory facilities in all the disciplines, the Institute has also built up centralized infrastructural
facilities for the support of research work across the Institute. Some of these are described below:
Central Library

Library subscribes to 555 current periodicals on various disciplines. It has a collection of over 2.27
lakhs volumes including back volumes of journals. The library has got cooperative arrangements with other
important libraries like CEERI, PilanNISCAIR, New Delhi and The British Coundih sharing resources
viz. books, journals, photocopies of articles and other materials. Library is a member of Delnet (Developing
Library Network) and this facilitates mutual book loans with other libraries of Indiad&gsarrangements
are in place for getting photocopies of articles from foreign libraries such as National Library of Australia,
British Library, UK and University of Delft, Netherlands. All library operations are computerized and the
library catalogue isvailable online over the campus network. Library is a part of UGC Infonet E Journals
Consortium. Over 5000 full textjeurnals have been made available on the library home page and these
can be accessed all over the campus round the cldo&.ejournal portals include: ACM Digital Library,
journals of American Institute of Physigsmerican Chemical Society, American Physical Society,
American Society of Civil Engineers, Annual Review€ambridge University Press, Emerald Online,
Euclid Journals, IEEXplore, Institute of Physics, Oxford University Press, Project Muse, Royal Society of
Chemistry, Science Direct (Biological Sciences), SIAM Journals, Springer/KlTagior and Francis
andWiley Blackwell journals. Mathematical Abstracts, Biological Absts and JCCC databeaasleo have
been made available online. Library conducts regular orientation programs in the ussairees for the
benefit of researchers. All theses, dissertations and project reports are available in the library for reference.
Central Workshop

The Central Workshop of the Institute imparts training to the students as well as caters to the
maintenance & fabrication needs of the Institufet udent 6 s training consists of

degree students through the @@ &6 Wor kshop Practiced by imparting
processes like machining, fitting, turning, carpentry, smithy, sheet metal, electroplating, wetldlirig,
addition, students are i mpart educttriainniTnegc hfnorq uocetshoe r
& Processingd, 6Computer Ai ded Ma n u f a cApaut rfrorm g 6 and

routine maintenance, fabrication and training, the workshop also accepts jobs on precision fabrication of
project work of student staff and research scholarshimuse needs of furniture and fixtures are met by the
workshop. Workshop also caters to the maintenance of Institute air conditioners (668 Tonnes), refrigerators
(7737 litres), water coolers (8460 litres), solar water ihgasystems (80,900 LPD), captive power
generation units (one 750 kVA, two 320 kVA, one 63 kVA, one 40 kVA and one 30 kVA) and
transportation facilities (seven cars, four mulility vehicles, one ambulance and three tractors).

The workshop comprised the following sections: Machining, Welding, Electroplating, Fitting,
Smithy & Sheet Metal, Carpentry, Foundry & Patterns, Tool Room, Metrology, Painting, Metal Processing
& Metallurgy, Electrical, Automobile, CNC Training Centre and Store. The majompeeuits include
industrial vertical machining center (LMW KODI 40 Klein), five CNC trainers (three turning centers and
two vertical machining centers), industrial robot (pick and place), five universal milling machine tools,
universal cylindrical, centrelessurface (hydraulic), and tool & cutter grinders, gear hobbing machine tool,
NC machine tool (retrofitted at workshop), thirty one lathes (centre, turret, capstan, precision and dc supply
heavy duty), seven shapers, planner, slotter, twelve drilling imeshten wood working lathes, two wood
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working planers, band, circular and universal wood saws, TIG, gas and arc welding equipment, power
press, pneumatic hammetgc

During the year under review, one car (diesel) has been purchased. Four windomd#ioners
of 2 Ton capacity, four window atonditioners of 1.5 Ton capacity, five split-amnditioners of two Ton
capacity, three split aitonditioners of one Ton capacity and three water coolers (80 litres) have been
installed across the Institute.

Computing Facilities

The Central computing facility known as Information Processing Centre (IPC) caters to the general
computing needs of students and staff. It offers facilities for Computer assisted learning and teaching by
deploying Varity of developmérand CAD tools such as Visual dot net, MATLAB, PSPICE, AutoCAD,
Pro-Engineer etc.

The Centre is equipped with 4 node 8 processor PARAM 10000 ¢lastdade server with 8
blades each with 4 quad core processor and 5 SMP servers. These servers prosidgeheous
computing environment by supporting various operating systems such as Linux, Sun Solaris, SCO UNIX,
Windows, Novel Netware etc. The Centre has 400 numbers of Pentium machines, which are connected to
the server through local area network. Agfaoim the central computing facility, individual departments
have their own dedicated specialized computing facility
Computer Assisted Housekeeping Unit (CAHU)

The CAHU is a central facility of the Institute, which aims to bring in computerized admimgtrati
at all sections of BITS by centralized information management. The hardware resources at CAHU are: HP
rp3440 server, HP ProLiant DL360G4 and HP 8B0 servers, HP 9000 E 35 server, IBM Servers with
intel-xeon processors, Pentium/CofeRo PC nodes, HR.aserJet 8150 and 9050dn printers and other
peripheralsSoftware resources include: HIX11i, SCO UNIX, Window2003, Oracle 10g, Oracle &nd
others. Several faculty and students undertake R&D projects in Software Engineering, Databases, Web
Technologiesand related areas. Databases for Student Academic Information, Staff Personal Information,
and Institute Accounts are maintained at CAHU. Some of the recent achievements include: Fully
computerized online academic registration; Results processing foar@oBubai campuseBay Revision
implementation.

Central Analytical Laboratory

This laboratory houses many sophisticated analytical instruments, which are used for training and
teaching of students and research worke instruments in the laboratory inde UV-Visible Scanning
Spectrophotometers, IR Spectrophotometer, Atomic Absorption Spectrophotometer, Scanning
Spectrofluorimeter, 90 MHz NMR Spectrophotometer, High Voltage Electrophoresis, Manually operable
and digital Polarimeters, Ultra and Refrigeich Centrifuges, Gas Chromatography, Binary Gradient High
Pressure Liquid Chromatography, Amino acid station and Double beai$JMIR Spectrophotometer,

Flame Photometer, High Speed Vacuum Concentrator cum Lyophillizer, Gel Drying instrument with
fluorexence detector, data station for HPLC, mplirpose electrgchemical equipment, FIR
Spectrophotometer, Digital Fluorimeter, Paper Electrophoresis, Differential Scanning Calorimeter,
Brookfield Viscometer, IR Moisture Balancesnvironmental Cabinets, PTLC system were added to
strengthen the laboratonpApart from using the Central Analytical Laboratory facilities for teaching and
training of the First Degree and Higher Degree students, it is extensively used for dissertation and doctoral
research, fadty research and consultancy work. It is also used by scientists/faculty from other nearby
organizations.

Central Animal Facility

Central Animal Facility at BITS Pilani is a CPCSEA approved facility with total floor area of 5330
sq. ft. The facility maitains the animal species like Rats, Mice, Guinea Pigs, Rabbits and Hani$ters.
facility was build up in accordance with guidelines issued by CPCSEA and other regulatory Iibidies.
also equipped with Incinerator (electrically operated) facility fapdsal of the biological and other
biomedical waste.The air conditioned facility is maintained by well trained personnel, with a full time
veterinarian to take care of the various requirements of the animals. Central Animal Facility caters to the
needsof the various research groups like Pharmacy, Biological Sciences and Chemistry Grougseetc.
facility also incorporates pharmacokinetics and pharmacology research laboratory for carrying out advanced
research in the areas of grinical pharmacokinetis, bioavailability studies, pharmacological screening of
various synthetic/natural origin drugsThe laboratory has sophisticated instruments such as High
throughput HPLC (Shimadzu), and other instruments like electroconvulsiometer, actophotometer,
analgesiometer, light dark apparatus rotarod etc. New equipments such as surgical anaesthesia machine,
electrical cautery, and spare-aonditioners were added to the existing facilities. The laboratory is being
upgraded with video documentation system foriougs animal behavioural studidzacility is geared to
take up various industrial or governmental funded projects in varioudipieal areas.

Reprography Facilities

52



Facilities for desktop publishing, photocopying, offset printing, laser printing anihigiservices
have been made available to research students on payment of nominal charges.
Internet Facility

The Institute has 8 Mbps Shared Internet leased line and 512 kbps VSA T link for email and
Internet facility. Facilities available through thesee aglectronic mail, remote login, ftp and Internet
browsing. Email and Internet facilities have been made available to -&fropus students and faculty
residing in the campus.
Centre for Software Development

The Centre for Software Development (CSD) istfiof the two major centres that comprise the
newly formed Software Development and Educational Technology Unit (SDET Unit) atmB8Ia8. The
CSD has three wings namely Media Laboratory, the BB Laboratory for Visual Programming
Technologies & OpeBource Computing and BIFTRlicrosoft Laboratory for Mobile Computing. CSD has
taken up the IPW®oSAware Grid Computing Research Project Funded by Microsoft Research
<Monetary> & IBM <Equipment>. Project GH@ne, initiative taken at CSD, BITSPilani, is a twepart
experimental research project. In the first phase, it involves building of a mediathcampusvide IPv6
native supporbased grid involving several involving several Semlass systems, about 3000 PCs class
systems and select mobilecompung devices used inside the Institut
including quite a large number of studemtned PCs in their hostel rooms and many of the-staffed
PCs / Laptops etc. <Capacity: 5000 nodes> The second phase would involvetiognthe resultant grid
to a bigger IPv&nabled Grid for experimentation. For the experimentation of resultant grid is being
connected to *Charak"- A Grid enabled Healthcare Support System, which will be set atop an IPv6
enabled Grid. As many otheragumtitioners and researchers we too feel that Grid computing may enthuse
industries to invest only if the users could feel confident that the approach would guarantee them adequate
data security, take care of their privacy requirements, can offer theddgambty of service and the entire
system is robust, scalable and reliable. In the next stage, we are going to scale the grid to 3000 nodes across
the Pilani, Goa and Hyderabad campuses and enable them fau@p&t. More details are available at the
project website: http://discovery.bifglani.ac.in/GridOne/. The centre is currently also involved in the
Tiny6 (codename) Project involving research in IPv6, Mobility and P@eeservation aspects of Sensor
Networks in pervasive computing environmentsisTib funded by the French Ministry of Foreign Affairs,
with project partners from France, China, Korea and India. It has a total project grant of Euros 81,000.
BITS will contribute mainly to IPv6 Stack Architecture and the integration of Sensor NetwotkEPsa6
Mobility.
Centre for Educational Technology

The Centre for Educational Technology (CET) is the second of the two major centres that
comprise the newly formed Software Development and Educational Technology Unit (SDET Unit) at
BITS-Pilani. IT comprses of modern digital video studio and is equipped with the Satellite (EDUSAT)
based as well as Leased Line based -oigdlity Videaconferencing faciliies meant for use of the
University for Delivery of live interactive lectures to its various campusésdia as well as cater to select
student groups of worRintegrated oftampus learning programmes. This is further complemented by the
Internetbased, highly scalable distributed desktop videnferencing facility allowing mediurhquality
but more inteactive live classroom sessions where all students cannot come to orcampifis classrooms
and may be resident in different parts of country / world. The Centre is equipped withitagellPVideo
onDemand and Scheduled Video Multicast facilities wtdeh allow reuse / review / streaming of lectures
delivered earlier for the benefit of students. CET is also handling a-cnoifé project in educational
delivery to over 48 wesAfrican nations in collaboration with the Ministry of External Affairs, Goot
India and TCIL. Currently, setting up a separate modern studio and an associated communication facility is
being worked upon in consultation with the TCIL
Centre for Robotics and Intelligent Systems

The objective of the Centre for Robotics and Ingellit Systems (CRIS) is to develop prototypes
that provide greater intelligence and higher versatility for robotic tasks undecleeging constraints of
the environment. This objective is set forth to make Indian industry competitive by developingningige
technical skills, manpower and innovative spirit. Each prototype is developed in four different stages viz. (i)
Conceptualization, (ii) Algorithmic development and verification in simulated environment, (iiijtiResal
testing and (iv) Integration tautomated system. The Centre is well equipped with excellent computational
facilities; advanced software packages for circuit design, image processing and mechanical design; micro
controller and DSP based driver card for @k experimentation; experim&l bed, CRS?lus robot
manipulator, 4 DOF SCARA manipulator, 5 degree of freedom articulated manipulator, Hydra mobile base,
Pendubot inverted pendulum, Labmate, mobile base and pH reactor and many other fatiigidab
facilities are geared to primle research facilities in areas such as intelligent robotics and system design,
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intelligent control, neural and fuzzy neural based system modeling and control, evolutionary computation,
robotic vision and virtual reality.

During the year under review, tistudents working at CRIS developed a number of models and
working robots. To name a few of these, mention may first be made of Acyut 1 and Acyut 2 (humanoid).
Whereas Acyut 1 is a dancing robot and which has won several laurels even at internationtificompe
events (Robogames 2008 held at San Francisco, USA and INDEEN Expo, Germany etc.), Acyut 2 is much
larger and far more capable. It has far better control and using remote command by way of hand movements
etc, it can be moved synchronusly. These mouare demonstrated for their capabilities at Korea, USA,
Germany and Japan. The students are currently working on further developments related-gorébgtt
with added features. Earlier BITSUMO, which is an autonomous assistant robot, was develagddioim
to these, an autonomous glider, an autonomous hovercraft, a 14 DOF robotic arm, a mechatronics ball, a
micro-mouse platform and a microuse testing base were developed at CRIS.

Embedded Controllers Application Centre

This centre has been dslished in collaboration with MOTOROLANDIA Ltd., with the
objective to carry out projects in the area of embedded system design and taking up consultancy projects in
Micro controller areas. The facilities in the laboratory include Micro controller mtuukvaluation
system, emulators for various MOTOROLA Micro controllers DSP KITS; compact in circuit simulators,
Programmers and Adopters, Pentium based PCs, Logic analyzer and other bench equipments. ST
microelectronics had also given their ST7 emuladasupport projects in the embedded system design.

The laboratory has been upgraded with the addition of some new hardware and software tools. We
have added ARM based Keil NXP LDC 2370 evaluation boards, Atmel 8051/C251 Keil MCBx51
Evaluation boards, Micc hi pés PI C 16F877 Microcontroller Traine
and HiTech.In addition, CYPRESS Semiconductor has donated 20 kits for performing mixed signal
embedded design experiments.

Centre for Renewable Energy and Environment Development (CREED)

Centre for Renewable Energy and Environment Development (CREED) represents Institute's
initiative to develop educational, research, development and extension programmes in the area of renewable
energy, energy efficiency and environment. CREE®kKs in areas such as wind, small hydro, biogas, and
solar energy, drinking water resource assessment and purification, and energy conservation and
management. The Ministry of New & Renewable Energy Sources (MNRE), Govt of India, has accorded
recognition ®© CREED for its National Renewable Energy Fellowship (NREF) programme. Usually every
year, MNRE makes NREF available to two students for Doctoral level work. The Bureau of Energy
Efficiency (BEE), Govt. of India, also recognizes CREED for conducting peddtiaining programmes in
the area of energy conservation.

The major research areas of CREED include planning and economics of renewable energy
systems, real time control of renewable systems, industrial cogeneration, renewable energy dissemination,
multi criteria decision making for energy systems, and integrated resource planning. Over the last five years
CREED has published over fifty papers in international journals of repute and has organised several
training programs and conferences. As part ohisvities, CREED has initiated an Energy Club that is
entirely operated and managed by undergraduate students. A recent development of this Club has been
activity in the area of carbon emission analysis and trading, from which a commercial enterphise by t
name of NextGen PMS has been evolved by the student members. Thidfdpim CREED is now
administered and operated as a registered enterprise under the TecHhotigpss Incubation Unit of
BITS Pilani.

Centre for Materials Science and Technology

The objective of the Centre for Materials Science and Technology is to develop and implement
projects related to modern materials such as smart materials, biomaterialgeififoeced plastic
composites and also related to conventional materials suctetass, ceramics and polymershe Centre
undertakes mechanical and rmdestructive testing of various engineering materials and products for
evaluating their mechanical properties and for evaluating defects such as cracks, voids, delamination,
inclusionsetc. Other activities include providing consultancy related to materials aspects and testing/
development and analysis in the field of materials science and technology in gdieraésting facilities
available at the Centre include a conventionaMgrsal Testing Machine of 50 Tons capacity, as well as, a
fully computerized microprocessor based Electronic Universal Testing Machine of 100 kN capacity,
Hounsfield Tensometer, various hardness testing machines such as Brinell, Rockwell, and Vickers
Hardress Testers, Rotating Bending Fatigue Testing Machine, Combined Bending and Torsion Fatigue
Testing Machine, Circular Polariscope, Strgauge testing facility, 1zod Impact Testing MachinesRXy
Diffractometer, Ultrasonic Flaw Detectors, Liquid Penetrdest kit, Magnetic Crack Detector, Eddy
Current Tester ,Acoustic Emission Testing equipments, Acadstsonic pocket handeld AU scanner
etc.
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