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Focus Area :Biotechnology and Novel Materials

l. (a) Biotechnology

Molecular Characterization of Organisms for Therapautic
Applications

The focus of phase | of UPE was Biotchnology. Tingpleasis is on Human
Resource Development in Biotechnology and cuttidgeeresearch in frontier
areas of Biotechnology. Thus the focus was:

« Manpower Development Programme.
« Development of interactive programmes and infrastme.

» Research and Development Programme (R and D).

The first two objectives led to the establishment 2002 of Institute of
Bioinformatics and Biotechnology (IBB ) and haveeh elucidated in detail in
the UPE phase -I report submitted to UGC, New Dédlhe on-going R and D
program which we intend to carry forward in UPE-ghall will be an

extension/continuation of the phase-l programme.

In UPE phase-I, the University had initiated reshgsrograms in the focus areas
of diabetes, malaria, viral diseases, herbal dragd biomaterials, bioactive
molecules etc. The departments of universiz, Dept of Microbiology, IBB,
Biotechnology etc., already have a collection ofnmbes which are known to be
pathogenic to plants and animals and their sprbad heeds to be controlled
using various therapies. There are also microbegchwitan be used for
bioremediation as well as for obtaining therapelitfc important molecules.
Research work has been carried out in the aredsios$urfactants and bio-
emulsifiers wherein novel compounds such as glpasi proteins and peptides
from Acinetobactersp.; Streptomyces sp., Yarrowsp and other novel marine
microbes have been purified and characterizedhiir antimicrobial and biofilm
disrupting activities. A self-assembling protein Iweing studied for its
immobilization property and the ability to form elsions. Research in the area of
animal and plant biotechnology related to humarthésalso being undertaken.

Objectives :

Based on the data obtained during phase-l, fuktloek will be carried out in the
phase-1l. The main objectives being:
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* Molecular characterization of novel organisms idahg microbes, animals
and plants and evaluation of their potential focomery of therapeutic
molecules.

» Potential of these organisms for improving the emwnent will also be
evaluated.

Microbes for Therapeutic Potential

Microorganisms isolated from various environmeragenbeen shown to produce
novel bio-surfactants exhibiting strong antimicadbéctivity and thus can act as
therapeutic agent(s). Some of the other organiapest from the ones mentioned
above, which can be exploited for therapeutic useaatinomycetes which have
the ability to produce metabolites having antimicproperty e.g., it is known to
produce a compound that is active against dermgteplwith a greater potency
than griseofulvin. Lactic acid bacilli produce dmtigals which can be used as a
bio-preservativeSimilarly species of microorganisms suchAssnetobacterspp.
produce superoxide dismutases which can be used #serapeutic agent.
Bacteriophage can be used for in vitro managemebiodiims against hospital
isolates and some endophytes are known to produad secondary metabolites.

Biofilm formation is affected by various factorscsuas lectins, EPS, Quorum
sensing, e-DNA and genetic determinants. Contiglliofiim formation is an
important aspect in clinical study. e-DNA is cobhtried by natural cell death
during growth and autolysin mediated cell death,ictvhserves as primary
reservoir for enrichment of biofilms and spreadyehetic traits. Lectins, EPS and
e-DNA mediate adhesion and hence can be used fotrolong biofilms.
Similarly the genetic studies on genes involvedtl®e process of biofilm
formation will help in assessing efficient druggets. Hence, lectins involved in
adherence to the biotic surfaces will be selecbedife studyAcinetobacterspp.
has been reported to be present ubiquitously inreadcinetobactetbaumannii
has gained importance in medicine since it exhiplesmid mediated multiple
drug resistance with an additional property of inmoformation with the adhesion
being mediated by lectin interaction.

Many sp. of streptomyces have been isolated andactesized. These will be
used for obtaining antibacterial and fungal compmtsuboth for improving the
human health and also for treating the plant deseas

Microorganisms for improving Environment:

Some of the bacterial sp like pseudomonas, kldasiekegobacteria, serratia etc.
have been reported to be quite efficient in biordiateon of heavy metals as well
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as recovery of precious metals from electronic eastolecular level mechanism
of these processes will be studied with genomiotgomic approach.

- Isolation and Characterization of novel bioactive ®lerophores
from endophytic microorganisms

Iron is an essential growth element for all liviagganisms. Under iron-limiting
conditions plant growth promoting endophytes preddow-molecular-weight
compounds called siderophores to competitively aedferric ion. Hence novel
siderophores will be isolated and characterizechfemdophytic microorganisms
from Dioscoreaspp and other medicinal and crop plants suclHekanthus
annus Phoenix sylvestriatura stramonium, Sesamum indicum

- Isolation, Characterization and Whole Genome Seque&mng of
Bacteriophages and its Therapeutic Applications

The antibiotic resistant profiles of Acinetobaasmlated from various hospitals in
India were found to have plasmid encoded multiplegdresistance (Pardesi,
2009). Hence, use of phages against such multiplg sistant microbes may be
the efficient way to treat its infections. Phagas be isolated from environment
or sewage water. The isolated phages need to lfeeduand characterized. Their
antimicrobial activity should be studied. Whole game sequencing is the next
logical step to understand the intricacies of thage life cycle. Whole genome
sequence will help development of phage gene basgnahicrobials (Liu et. al.,
2004). They have many advantages over whole phegmamtions such as they
do not induce resistance and toxic shock. Besigkhages can be used for the
following applications such as Phage display (Coated Hu, 2007), Phage based
pathogen detection (Pettya et. al., 2007), EngatePhages for biofilm disruption
(Lu and Collins, 2007), Employing Lysogenic Phades targeted delivery of
antimicrobial genes (Westwater et. al., 2003) amdiricrobial drug discovery
(Liu et. al., 2004).

* Molecular characterization of virulence factors conributing to the
pathogenicity of Acinetobacter sppior therapeutic management of infections

There are very few reports on virulenceAginetobactespp. from the Indian sub
continent. Lectin production b&cinetobacterspp. plays a role in colonization of
upper respiratory tract and is thus an importantlence property (Patiét al
2001). Preliminary studies have been carried outun laboratory with clinical
isolates ofAcinetobacteispp. to be used in the proposed study. Phosphelifas
activity in Acinetobactespp. and its role in virulence has been studieda(ilare
et al 2009). Investigations in our laboratory have alsported importance of
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biofilm in pathogenicity ofAcinetobactespp. (Sahwet al 2010; lyeret al 2010).
The focus of the proposed study would be to chariet the bacterial factors that
contribute to pathogenicity dfcinetobacterspp. Screening and characterization
of various virulence factors produced Aginetobacterspp. would be done using
phenotypic screening methods. The involvement efseéhfactors in bacterial
colonization and/ or invasion and/or survival insheystem will be evaluated.
Molecular Characterization of virulence factors guoed byAcinetobacterspp.
would also be done to compare the genetic divexsitthe virulence genes in
Acinetobactespp.

Therapeutic potential of medicinal plants liReoenix sylvestrid.antanaspp and
Barleria spp for antidiabetic, antioxidant, anticancer and iaflammatory
activities will be undertaken. The active principlaf the plants and its endophytes
will be isolated and characterized.

Eulophia species surfaced with prominence from a neutrazdypoint of view
for its rejuvenating effect, anti fatigue, anti-canand aphrodisiac properties. Out
of 210 knownEulophia species, seven are known from Maharasl&dophia
ochreatalL. is one of dominant species found to be growingdnous places of
Western Ghats of Maharashtaad hence will banvestigated for its molecular
characterization and therapeutic applicatiBolophiaare extensively utilized by
the tribals as food and medicine. The indiscrimenatilization of these plants
from the forest made them rare. Medicinal propsrtéthese plants are not well
documented and requires scientific authenticatiovhich would lead to
identification of newer sources of drugs for modsogiety.

Epigenetics for therapeutic potential

It has been documented that epigenetics plays aiatrmle in establishing
phenotypes and in modulating genotypes to influeptenotypes during
development, stress and physiological processekaltes a heritable imprint
which can be sensitive to environmental changesiaiffitence health and well
being of a person. A large number of life styleedises, cancers (more than 50 %
of cancers), imprinted diseases and illnesses whe@isposition to the disease
has a genetic component are all set in by changd3NA methylation which
plays an important role in chromatin remodeling.ddiators of DNA methylation
machinery and DNA methylation as well as chromagiprogramming promise to
have tremendous, but hitherto unexplored potefdratherapeutic aspects. These
modulators will be investigated for novel anti-dd&b and anti-cancer
applications.
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In this project it is proposed

* To identify and isolate novel molecule from plambe@icinal plants with
known modulatory activities) and microbes which candulate epigenetic
pathways in organisms.

 To identify the molecular genetic mechanisms whgbtvern both the
biosysnthesis and activity.

* Molecular and genome wide characterization usingAD&¢quencing and
metabolomics and whole genomics to explore theilpidis of understanding
and manipulating the biosynthetic pathways and rmeisins of action

Bioremediation

Also the biodegradation potential of the microbashsasYarrowia lipolytica,
Acinetobacterklebsella, etc with some novel fungi and planii§ ve studied with
respect to degradation of toxic compounds such asgbnated compounds ,
synthetic textile dyes and heavy metals since iWers in the Pune region are
often loaded with industrial effluents from paindyes, paper and pulp industries.
Toxic heavy metals such lead, chromium (VI), arseme some of the metals that
would detoxified using microbial and plant systemBepartment of
Biotechnology is engaged in understanding the nm@shmaof bioremediation at
molecular level using genomic / proteomic approaeinge number of bacterial sp
are being isolated from contaminated sites and hatential for bioremediation
will be evaluated.

Bioactive molecules:

The department of chemistry (DoC) and Deparmemiofechnology will play a
pivotal role in this area. With the expertise aafli¢ in the isolation of bio-active
compounds from micro-organisms. These include aftitdal, antifungal and
therapeutic compounds. The compounds will be sé&dravith the help of
preperative HPLC techniques. Bio-assays will beeutadken with highly purified
compounds. If possible, derivatization of molesuleill be undertaken to
characterize the molecules and study of their baags. The structures of bio-
active compounds will be determined with the hdlpralytical and spectroscopic
instruments such as LC-MS and high resolution @0@500 MHz) NMR
spectroscopy.
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Bioinformatics in therapeutic potential

Relevant inputs from the Bioinformatics centre wik required for database
development such as

» Development of database to archive primary datanmfro-organisms and
plants

e Nature of data:
o Phenotypic
0 Molecular

» Database of bioactive compounds

» Development of web portal and server for data sabimm, archival (intra-net
based) and dissemination (public domain)

e Analysis of data:
0 Sequences analysis viz. comparative & phylogeraetatysis
o Structure analysis viz. protein structure predic@®molecular modeling
o Co-relation of sequence-structure-function relagfops

o Analysis of high-throughput sequencing data usioggarative genomics
techniques

o Characterization and analysis of metabolic pathways

Expertise available:

The available expertise and the Departments indobre given below. The relevant
publications are listed in Annexure-|

a. Institute of Bioinformatics : Prd3.A.Chopade
and Biotechnology Dr. A. Ravi Kumar
Dr. S. Zinjarde

b. Dept. of Microbiology: Prof B.A.Chopade
Prof. B.P.Kapadnis
Dr. R. L. Deopurkar
r.Karishma Pardesi

c. Dept. of Botany : Prof. SIkokule
Dr. N. Malpathak

d. Dept. of Zoology : Prof.d.Deobagkar
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e.

f.

g.

Mr. Kedar Ahire
Dr. Richa Ashama

Dept. of Biotechnology : Prof.M/Gade
Bioinformatics Centre Dr. U. Kalni-Kale
Dr. Sangeeta Sawant
Dept. of Chemistry : Prof. D. Dhavale
Dr. M. Nikalje
Dr. P. D. Lokhande

Dr. Kodam
Dr. M.V.Kulkarni

Methodology and Outcome

a. Microorganisms will be isolated from novel ecolaianiches and identified using

morphological, biochemical and molecular tools.ldton of bacteriophages
againstAcinetobacterand other hospital associated bacterial pathogadstheir

molecular characterization will be undertaken.

The selected plants will also be identified usingnwentional methodology.
Compounds from the selected plants and microbddwipurified, characterized,
structure-function activity elucidated and theylvalso be evaluated for their
therapeutic potential. For this, purification wik done using solvent extractions,
followed by standard chromatographic methods. Thwoe of methodology will
be determined by the type of compound undergointfigation. The bioactive
component will be characterized using biochemicad gphysico-chemical
methods such as UV-Visible, IR spectroscopy, GCLEIPLC-MS and Multi-
dimentional NMR. Evaluation of the bioactive compduwill be undertaken

using relevant bioassays

Molecular characterization and vesicle mediajede transfer in planktonic and
biofilms of Acinetobacter spp includes isolation and purification of outer
membrane vesicles. Confirmation and determinatiénsiae will done by

transmission electron microscopy

Plants will be multiplied by using conventionahethod as well as

biotechnologicaltechniques. Potential bioactive poands will be isolated from
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invivo andinvitro system purified, characterized and tested for iafilasmmatory

activity in-vivo andin-vitro.

Deliverables

B

© N o o»

Identification and characterization of genes respaa for biofilms formation in
Acinetobactespp.

Isolation and characterization of novel lectingfrAcinetobactespp.
Isolation, characterization and genome sequendingwel bacteriophages.

Discovery and molecular characterization of the ehomicroorganisms from
environment.

Novel biomolecules with biofilm disrupting ability.
Process/Product patents on novel compounds.
Possible lead identification for modulation of candife style diseases

Purification, characterization and evaluation afiggaatic amylase inhibitors from
known Ayurvedic anti-diabetic, anti-oxidant andieathcer plants.

Understanding the molecular mechanism of biorentiedisof heavy matels by
bacteria using genomics/proteomic approach.

10. Structure determination of bio-active compoundsnaishighly sophisticated

instrumentation facility such as LC-MS and NMR.

11.Bioremediation potential ofarrowia lipolyticafor toxic halogenated compounds.

12. Detoxification of heavy metals and synthetic dysgs¥Yarrowia lipolytica, and

other metal tolerant fungi and metal resistantdr@such agcinetobactespp.
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BUDGET ESTIMATES: SUMMARY

A. Equipment:

ladi Journal of Medical

Item

Cost (Rs in crores)

Inductively coupled plazma spectrometer (ICPS) 0.60
Ultracentrifuge 0.40
Total (A) 1.00
B. Recurring:
ltem Yearly Budget Rs.
Rs. (in crores) (in crores)
151 2nd 3I’d 4th 5'[h TOtal
Project Assistans 0.08 0.08 0.08 0.08 0.08 0.40
(6)
Chemicals and 0.50 0.50 0.50 0.50 0.40 2.40
Consumables
Contingency and 0.04 0.04 0.04 0.04 0.04 0.20
Travel
Total (B) 0.62 0.62 0.62 0.62 0.52 3.00
Grand total (A+B) 4.00
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Area Il — Biotechnology & Novel Materials

Focus Area Il — a: Nanomaterials and Nanobiotechnolyy

Synthesis, characterization and applications ofehawanomaterials for potential
application in medicine and biotechnology

Objectives

* Microbial synthesis of nanomaterials
* Chemical synthesis of nanobiomaterials (core shalintum dots, etc)

» Synthesis and characterization of novel bionanonadge of metals,
semiconductor quantum dots, their composites arghat&c nanoparticles

» Optical properties will be studied by UV visibleegmtroscopy

* Nature of binding will be studied by FTIRStructupbperties will be studied
by XRD, SEM and TEMMagnetic particles of Cebg will be prepared.
Their optical, structural and magnetic propertiélve studied

» These will be explored for design and developmensensors, detection
techniques, drug delivery systems, vaccines, etc.

Departments

Biotechnology
Zoology (CAS-UGC)
IBB (UPE)
Chemistry
Faculty Members Involved
Dr. W. N. Gade (Biotechnology)
Dr. Deepti Deobagkar (Zoology)
Dr. Kedar Ahire (Zoology)
Dr. Suvidya Ranade (Chemistry)

Dr. Satyavati Joshi (Chemistry)
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Dr. B.A. Chopade (IBB)
Dr. Ameeta Ravikumar(IBB)
Dr. Smita Zinzarde (IBB)

Work done so far :

During the First Phase of UPE, capabalities hawenlseveloped to use microbial
systems to produce nanomaterials. Characterizatfonbeing carried out in
collaboration with NCL, Pune.

Bacterial, fungal and actinomycetes are being deedhe production of Quantam
Dots, sulfides and matel oxides mainly as GoldyeBilor Plantinum nanoparticals.
Ecoli has been used for production of copper nanop&ti&iver nanoparticels are
used as antibacterials agenst. Alloys (nanopas)icglsilver and titanium are used in
dental treatment.

Advantages of Microbial nanoparticels:

Nanoparticels from microbial systems are —

a) Water soluable
b) Biocompatible
c) Protein capted

Hence, these can be used in drug delivery and ttker biomedical
applications.

Background Work

* Microbial and biological synthesis : novel approash
» Characterization of biologically synthesized nantarials
* Use of nanomaterials for therapeutic purposes

« Use of DNA and other biomaterials as capping agebNA CdS
nanoparticles — functionalisation of silver@ silicare shell particles and
attachment of antibodies

» Use of surface plasmon resonance for detectiontajen antibody interaction
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Detection of microbes — using core shell partidibe nanoparticles which are
synthesized and characterized will be used forsthey the interaction with
DNA.

Initially interaction with ss DNA and ds DNA will & studied using U.V
visible spectroscopy.

Commercially available dsDNA having base change#i & used for
developing the detection system.

Finally the human DNA having base changes will b&enh for study.
Spectroscopic or pH based method will be usedhisr t

Emphasis will be on use of these nanomaterialbifomedical applications.

Expertise:-

The evolution of Ag nanopatrticles by photochemrealuction method and the
effect of biotin on their UV-Visible absorption sgaum and ATR-FTIR were
studied. Surface modification studies were cargaton chemically reduced
Ag nanopatrticles.

The effect of (EGTA) in stabilizing different shapef silver nanoparticles
have been examined by electronic absorption spatpy and transmission
electron microscopy.

An end-to-end assembly of spherical Ag nanopagielere prepared in the
presence of biotin to form long fiberlike microsttures.

Prefunctionalized polyoxometalate, capped Au nartmbes were synthesized
successfully in DMF. A novel method for transfegiAu nanoparticles from
DMF solution into non-polar organic solvent cyclahae was developed.

Biomodified CdS and Ag@CdS nanoparticles were sgifed using L-
cysteine as a capping agent in the colloidal stHte. role of pH on the size
and structure of CdS nanoparticles was investigetetttail. As well as CdS
nanoparticles stabilized by L-cysteine were dopeith warying silver

concentrations and thereby its emission study was th detail.

Surface properties CdS and Ag-CdS nanoparticle® wardied by X-ray
photoelectron spectroscopy (XPS).

The group has experts in biochemistry, microbiologwlecular biology and
genetics, zoology, bioinformatics and biotechnology

The University has scientists with expertise onas&ience, sensors, physics
chemistry, material sciences,electronics, etc. @ wesuld be complemented as
and when required.
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In the recent years, work on the syntheses andcagtiphs of novel bio-
inspired nanomaterials using microorganisms and {h@ducts as well as
with the agricultural waste material is being cocted..

Methodology

1.

Novel green methods for the synthesis of a vamdétganoparticles would be
developed using bacterial and fungal systems.

2. The nanoparticles obtained will be characterized.
3. The mechanisms by which the synthesis occurs waeilitcivestigated.
4. Depending on the type of nanoparticle formed, @ggitbns in the following
fields would be studied
a. development of sensors
b. as antimicrobial agents
c. Photoluminescence studies will be done to develiporescent probe
d. Drug delivery and protein separation so the polssibvill be explored
for using these magnetic nanoparticles for biomedipplications
Deliverables

Understanding the chemical and biological processesdved in nanomaterial
synthesis.

Generation of novel nanobiomaterials with novelpamies and innovative
applications.

Translation of this technology in design of vacesindrug delivery systems,
detection technology. Novel ‘green synthesis’ md&havould be developed
using microorganisms and plants.

Applications of these for therapeutic purposes wdnd studied.
Advanced diagnostics and biosensors,

Targeted drug delivery and smart drugs,
Immuno- isolation therapies,

Visualization of molecules inside the cells,
Novel biosynthetic approaches.

Toxicity studies will be carried out.
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Time line : Phase wise program

* Phase 1 : Synthesis of materials 1-3rd year
» Phase 2 : Characterisation- chemical, physicalpbical 2-4th year
» Phase 3 : Development of Applications 3-5th year

* Phase 4 : Publications patenting, translation rekea
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Budget :Total 1 Crore

Recurring

Consumables Rs 0.10 crores per year .500crores
Contingency Rs 0.008 crores per year 04 @rores
Travel Rs 0.002 crores per year Ol@rores
JRF/Project assistants Three 0.27 crores
Non recurring

Equipment 0.18 crores
Cold refrigerated Centrifuge 0.11 crores
Nanodrop spectrophotometer 0.05 crores
Microfuge (two) 0.02 crores
Total 1.0 crore
Overheads as admissible

Publications in the area of nanobiotechnology

1.

Agnihotri, M., Joshi, S., Kumar, A.R., Zinjarde,SKulkarni S. (2009)
Biosynthesis of gold nanoparticles by the tropiczdrine yeastYarrowia
lipolytica NCIM 3589.Materials Letters 63:1231-1234.

Pimprikar, P.S., Joshi, S.S., Kumar, A.R., Zinjal8es., Kulkarni S.K. (2009)
Influence of biomass and gold salt concentratiomanoparticle synthesis by
the tropical marine yeasYarrowia lipolytica NCIM 3589. Colloids and
Surfaces B: Biointerfaces/4:309-316.

Rajput, J., Kumar, A.R., Zinjarde, S (2009) A plexmicroemulsion based
method for the synthesis of gold nanoparticMsterials Letters 63:2672-
2675.

A.V.Singh, R.Patil, M.B.Kasture, W.N.Gade, B.L.V.Bad (2009) Synthesis
of Ag-Pt alloy nanoparticles in agueous bovine sealbumin foam and their
cytocompatibility against human gingival fibroblastolloids and Surface B
:Biointerfaces :69:239-245

Ajay V.Singh, R.Patil, Atul Anand, Paolo Milani and/.N.Gade, (2010)
Biological systhesis of Copper Oxide Nano Parti¢dgsng Escherichia Coli
Current Nanosciencesg,365-369.
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6. Ajay V.Singh, Varun Vyas, R.Patil, Vimal Sharma, sBaale Emanuele
Scopelliti, Gero Bongiorno, Alessandro Podestast@®re Lenardi, W.N.Gade,
Paolo Milani, (2011) Quantitative Characterizatiohthe Influence of the
Nanoscale Morphology of Nanostructured SurfacesBanterial Adhension
and Biofilm FormationPLoS ONE, 6, 1-12

7. Bankar A.V., Joshi B.S, Kumar A.R., Zinjarde S.310) Banana peel extract
mediated novel route for the synthesis of silvemamarticles.Colloids and
Surfaces A: Physicochemical & Engineering Aspect368:58-63.

8. Bankar A.V., Joshi B.S., Kumar A.R., Zinjarde S(8010) Banana peel
extract mediated novel route for the synthesis affagium nanoparticles.
Materials Letters 64:1951-1953.

9. Bankar A.V., Joshi B.S, Kumar A.R., Zinjarde S.810) Banana peel extract
mediated synthesis of gold nanoparticleSolloids & Surfaces B:
Biointerfaces 80:45-50.

10.Possible binding sites for biotin stabilized wateluble Ag nanoparticles: An
experimental and theoretical study” S.Hegde, S.KapoS. Naumov,
S.S.Joshi, T.Mukherje&Nanosci. Nanotech 6(9), 2006, 1

11.Effect of ethylene glycol-bis (2-aminoethylether)N\IN,N-tetraacetic acid
(EGTA) on the growth, stabilization and morpholagjysilver nanoparticles”
S.Hegde, S.S.Joshi, S.Kapoor, T.Mukhe@ed. Surf. A, 280, 116,2006

12.Fluorescence behavior of Cysteine mediated Ag@CdBobblloids” Priya
Thakur, Satyawati S. Joshi Sudhir Kapoor, T.Mukherjee Langmuir, 25
(11), pp 63772009

13.Structural Phase Behavior and Vibrational Spectpisc Studies of
Biofunctionalized CdS Nanoparticles” Priya Thak®@atyawati S. Joshi
Sudhir Kapoor, T.Mukherjeé,angmuir, , 25 (11), 63342009

14.Acoustic wave immunosensing of Escherichia Coli water, Deepti
Deobagkar, Veena Limaye, Sweta Sinha, R D S Yad&emsors and
Actuators B, 104 (2005) 85-89.

15.Rapid detection of Escherichia coli by using ardjpgonjugated silver
nanoshellsKalele SA, Kundu AA, Gosavi SW, Deobagké#t, Deobagkar
DD, and Kulkarni SKSmall 2:335-82006

16.Synthesis and spectral properties of DNA capped @dS8oparticles in
aqueous and non-aqueous medfaulkarni SK, Ethiraj AS Kharrazi $
Deobagkar DNandDeobagkar DD Biosensors & bioelectronics21(1):95-
102,2005
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17.Kalele, S.A., Ashtaputre, S.S., Hebalkar, N.Y., 8&ds S.W., Deobagkar,
D.N. and Deobagkar, D.D. (2005) Optical detectiéramtibody using silica-
silver core-shell particle€hemical Physics Letters404: 136-141.

18.A novel method to assess the full genome methylatwofile using
monoclonal antibody combined with the high througthpased microarray
approach. Kelkar ADeobagkar D. Epigenetics 2009 Aug 16;4(6):415-20.
Epub 2009 Aug

19.Rautaray, D., Bansal, V., Bharade, A., Ahire, Kanfal, A., Ahmed, A. and
Sastry, M. (2005) Fungus mediated biosynthesis iitas and titania
nanoparticles. Journal of Materials Chemistry, 5832589.
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Area Il — Biotechnology & Novel Materials
Focus Area |l b) Novel Materials for Energy Harvesting
Aim:

Development of Novel materials for applications(&) Direct alcohol Fuel cell (b)
Rainbow solar cell (c) CZTS based thin film solali€ (d) Dye sensitized solar cells
(e) Gas Storage and (f) Supercapacitors for enggpge devices.

Participating Departments :

« Physics: UGC-CAS Phase IV (2005-10), DST-FIST lexéPhase Il (2007-
2012)

» Chemistry: UGC-CAS Phase Il currently ongoing, DEIBT Phase |lli
ongoing

» School of Energy Studies
(a) Materials for alcohol fuel cell and solid oxide Faell

(i) Development of novel composite materials basedraptgne oxide and reduced
graphene oxide, MWCNTs, TiOmetal alloy nanoparticles and polyaniline
conducting polymer materials and membrane baseHotybenzimidazole (PBI)
Poly(ethylene oxide)

Participating faculty:

Name Department | Expertise based on the published wo
Dr.  Anjali | Chemistry * Conducting polymers.
Athavale
» perovskites materials for SOFCs and gas sensor
applications
Dr. Santosh Chemistry « MWCNTs, Graphene, Pt-based novel materjals
Haram for fuel cell and sensor applications.

» Electrochemical techniques

Prof. Anjali| Physics  Band structure methods for bulk and nano

Kshirsagar structures to understand the electronic structure
and related properties

 Effect of doping metal impurities i
semiconductors in bulk and cluster

Dr. Subhasl| Chemistn » Electrostatic based computational Theory
Pingale

=}
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Dr. Geetal Chemistry « Nano and mesoporous metals byradiolysis
Sharma and surfactant assisted synthesis

« LINAC
Dr. Vaishali| Chemistry » Synthetic organic chemist.
Shinde

» Preparation of Polymeric materials
Dr. Pragati Chemistry * Synthesis of TIQ —-MWCNTS based materials
Thakur for the adsorption and catalysis.

Background and Hypothesis:

Energy is one of the important concerns of th& @intury. Advances in the science
and technology have focused on finding new alt@restapproaches to improve
energy production, such as conversion of sunlighgléctricity or conversion of bio-
fuel directly into electricity. Development of fueklls is one such mandate. Fuel
cells have known since the time of Faraday i.e.dteicbf 19" century and have
gained great attention during 1960s because ofl@@vents in the space technology
by NASA. Fuel cell is a galvanic cell (like torcklf), where the fuel (e.ghland Q
(e.g. air) is pumped at respective electrodes agg@diby a membrane, which leads to
the conversion of chemical energy into the eleityriavithout limits of Carnot cycle.
Thus, the fuel cells deliver practical efficiencyeo 60% which is ca.5 times higher
than conventional internal combustion engines.feléint architecture and fuels have
been developed for these devices. Among them, alsoAnd more specifically
methanol is safer and cheaper and easily availabla bi-product from sugarcane
industry and thus preferred oveg.Hhe fuel cell in which alcohols are used directly
as a fuel is called direct alcohol fuel cells (DAFJC Methanol oxidation is a six-
electron transfer reaction that follows the scheme:

CH,OH+H,001 - CO, +6H" +6€

This reaction has a thermodynamic potential of O\W4vs. standard hydrogen
electrode (SHE) and can approach a power outpliighs as pure hydrogen-based
fuel cells. The further development in the fieldhiswever have been limited by (1)
CO poisoning of the electro-catalyst which is ndiynplatinum impregnated carbon
and (2) The conventional Nafion® membrane used Heaks” the fuel between two
compartments. Thus, the further development is fileid is pivoted on fundamental
research in finding out “holy” support/catalyst qoosites which will enhances the
CO tolerance and stable polymer membrane matehimhmill permeable to only H
and stable at over 180. The most prominent strategies have been (1)otide-
metallic alloy nanoparticle catalysts (2) use ofnauwcting metal oxides with
conducting polymers carbon nanotubes and morentgcaphane based materials as
a support and (3) use of alternative acid-base memebmaterials. So far, these
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efforts have been isolated in nature word widetantrack the problem the collecting
efforts by a single group having all the necessapertise is desirable.

With this background of information and moreovesséd on “collective expertise”
gain in UPE phase | (CNQS), we set following cdile objectives in developing
Novel materials for the direct alcohol Fuel celphgations.

Objectives:

To develop novel composite materials supports, dase graphene oxide and
reduced graphene oxide, MWCNTSs, Fi@nhd polyaniline conducting polymer
based materials.

To develop the active metal parts, based on Pt,RedAu and Pb alloys
nanoparticles and having mesoporous morphology.

To develop proton exchange membrane materials basedomposites of
Polybenzimidazole (PBI) and Poly (2-acrylamido-2thyg 1-propanesulfonic
acid) with inorganic additives.

To develop pervoskite based cathode materials ¢ditéde O reduction
reaction in DAFCs and solid metal oxide (SOFCs) badis.

To model metal nanoparticles of Au/Ag/Pd/Pt on eama single or double
graphene (oxide) sheet using super-cell approachletermine the relaxed
geometry and the electronic structure and relatgahiifies like density of
states, charge density, conduction near the sheetnsl to predict suitable
combination for application in fuel cells.

Methodology to Prepare Novel Anode materials

To prepare graphene and MWCNTSs based materials:

- Chemical methodThe graphene oxide will be prepared by exfoliatidn
graphite by chemical method. The resultant proeilitbe co-reduced in
presence of metal salts using hydrazine hydratel-oadiolysis to give
graphene/metal composites.

- CVD method: MWCNTs will be prepared by CVD method and
functionalized with chemical methods. The compasitéth metals will be
prepared by [I-radiolysis.

- Surfactant template methoAmphiphilic surfactants, will be mixed with
graphane and MWCNTs which will lead to their sethanization as
hemimicelles on the nanotube surface. These cddW€NTs/graphene
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(ii)

(iif)

will be treated with metal salts will be subjectyoadiolysis to formed
metal NPs decorated MWCNTs/graphene.

To prepare conducting polymer based novel composke

- Single step methodthe metal/ MWCNTs would be mixed in monomer
solution in acidic medium. This mixture would beedsfor electro
polymerization, forming the composite film on elede like glassy
carbon or carbon paper.

- Double step methodrhe metal/ MWCNTSs would be dispersed in ethanol
and Nafion. This mixture would be casted on théaser of the electrode,
dried up and will use for electropolymerization lwinonomer in acidic
solution to obtain a thin film of polyaniline naditteers.

- Monomers —Aniline, pyrrole, and their substituted derivasver co-
polymers.

- Metals —Pt, Rh, Ag etc.
- Oxides- TiOy, ZnO, CuO
To prepare TiO; MWCNTs nano-composites

- TiO2 nanoparticles will be prepared by sol-gel, andvatblermal and
microemulaion methods.

-  TiO-MWCNTs composites will be prepared by impregnatieethod.

Methodology to Prepare Novel Proton Exchange Membmze (PEM)
Materials:

polybenzimidazole and Poly (2-acrylamido-2-methygrbpanesulfonic
acid)(PAMPS) based polymers will be prepared by tlsstic organic
chemistry routes.

These will be impregnated with T3O particles, silicotungstic acid,
phosphotungstic acid, zirconium phosphate/phosphottaelevate the ionic
conductivity.

Methodology to Prepare Novel Cathode materials foBOFCs:

Material of focus will be Perovskite, RuddlesderPopper type materials
and ordered double perovkites viz. LaMpnQaFeQ, LaNiOs. A site — La, Sr,
Pr, Ag and B site ion - Ce, Co, Fe, Cu.

These will be prepared by solid state, Pechini g-p&cipitation,
solvothermal and microwave assisted methods.
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(iv)

(v)

Methodologies for the Characterization of Materials

Material characterization will be done by XRD, TEMEM, BET, Raman,
and far-infraread spectroscopy

The alcohol oxidation reactions and @duction reactions on so developed
anode and cathode materials respectively will becomplished by
voltammetry and electrochemical impedance speamstechniques.

Methodology for the computational Modeling:

Density functional based psuedopotential approaith plane wave basis set
will be employed to find the electronic structurnedarelated properties. A
supercell with about 100-200 atoms per unit cell ¢ used. We will be

using VASP or BigDFT package for the calculations.

To determine conductivity across the contact, Landipproach will be used.
Improvement in the band gap is expected by usirg gblf-interaction

correction (SIC) which crops up as a result of lad@nsity or generalized
gradient approximation. Programs will be modifiedricorporate SIC.

Expected outcome/deliverables

Well characterized formulations of composite anadd cathode materials for
the direct alcohol fuel cell based applicationslidéaed materials with respect
to kinetic parameters will be delivered.

Novel composites of organic and in-organic meméramaterials will be
deliverable.

It is expected that the understanding of electrstriacture in comparison with
the experimental results will help in identifyingetter combination of
materials for the fuel cell applications.

Holistic deliverables such as trained manpower@ndse content in this field
will be sought.

Phase wise program

First phase (year 1-2): Preparation and characterization of all the aboeatroned
materials will be undertaken. Appointment of JRR@jnting for using the software,
review of literature and initiation of the calcudats will be carried out

Second Phase (year 2-3)Formulation of the composites electrodes and
characterization by various spectroscopic techrsiqui# be done in the second phase.

Implementation of the calculations for graphenepbene oxide, optimization for
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size of supercell and other computational parameeter expected. Understanding the
results of electronic structure of graphene/graphexide/reduced grapheme oxide.
Incorporation of SIC corrections will be also iat&d in this phase.

Third Phase: (year 3-4)investigation of modified electrodes by voltammediryd
electrochemical impedance spectroscopy will be donehe third phase. metal
nanoparticles near the graphene based structunésbevistudied and results for
different metal particles will be compared to idBnthe best combination.

Fourth phase: (year 4-5) Analysis of results, comparison of theory with the
experiments and report writing.

Representative Publications to support the claims

1.

Electrodics of methanol oxidation on Pt-f-multivedl carbon nanotube
composite, prepared byradiolysis Kanchan M. Samant, Vrushali S. Joshi ,
Geeta Sharma, Sudhir Kapoor, Santosh K. Harkitactrochemica Acta,
(2011), in Press

Fabrication, Characterization and Electrochemicalfdmance of Single
Strand Carbon Fiber Prepared by Catalytic Chem\tzgdor Decomposition
Method, V.S. Joshi, S.P. Gokhale, K.R. Patil, SH&ram Electrochimica
Acta 55,2022 (2010)

Filling and coating of multi walled carbon nanotabwith silver by DC
electrophoresis, Kanchan M. Samant, Vijay R. ChaudiSudhir Kapoor,
Santosh K. HaranCarbon, 2126 (2007)

An improved modified process for synthesis of pekite ceramics, A. A.
Athawale Chandwadkar, A. J. Sahu, P.Ratent number: 803/DEL/2005

Synthesis of polypyrrole nanofibres by ultrasoniaves, Anjali A.Athawale
Prachi P. Khatre and Ashok H. Dhamane, Journalpifliéad Polymer Science
108,2872(2008)

Synthesis and characterization of novel Copperlydndine nanocomposite
and application as a catalyst in the Wacker oxihatieaction,_Anjali A.
Athawale and S.V. Bhagwat, J. Appl. Polymer &9, 2412 (2003

Nicolas Mackiewicz, _Geetarani SurendraHynd Remita, Bineta Keita,
Guangjin Zhang, Louis Nadjo, Agne's Hage'ge, Ermif) J. Am. Chem.
Soc.130 8110(2008)

Faycal Ksar, Geetarani Surendrdmaurence Ramos, Bineta Keita, Louis
Nadjo, Eric Prouzet, Fabrice Audonnet Hynd Remi@hem. Mate21, 1612
(2009)
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9. Kinetics of photocatalytic degradation of methylenee in a TiO2 slurry

reactor, Ovhal S. D. and Thakur P. RResearch Journal of Chemistry and

Environmentl4, 9 (2010)

10.The effect of UV/TiO2/H202 process and influenceopérational parameters
on photocatalytic degradation of azo dye in aque®i®2 suspension,
Kulkarni M. M. and_Thakur P. R.J Chemistry and Chemical Technology
265 (2010)

11.Thermoreversible Hydrogel based on Radiation Indu€epolymerisation of
Poly(N-isopropyl acrylamide and Poly(ethylene o}id&. S. Bhalerao (Mrs.
V. S. Shinde)S. Varghese, A. K. Lele and M. V. Badiger, Polyr@g, 2255
(1998)

12.Molecular Tailoring of Thermoreversible Copolymerel& Some New
Mechanistic Insights. M. V. Badiger, A. K. Lele, ¥. Bhalerao (Mrs.V. S.
Shinde),S. Varghese and R. A. Mashelkar, J. Chem. P19&.1175 (1998)

13.“Electronic structure of GaN codoped with Mn and @fandan Tandon, G.P.
Das, and Anjali KshirsagaPhys. Rev. B7, 205206 (2008)

14.Passivation of CdTe clusters : A first principleudst, Somesh K.
Bhattacharya and Anjali Kshirsagaur. Phys. J. @8, 355 (2008)

15.How cationic gold clusters respond to a singlefusulatom, Hagos
W.Ghebriel and Anjali Kshirsaga¥. Chem. Physl27, 224708 (2007)

(b)Identification of semiconductor quantum dots based Novel
Materials for rainbow solar cells

Participating faculty:

Name Department Expertise based on the published wo
Prof. Shailaja Physics * Investigation of “high quality” quantum dots
Mahamuni in terms of surface defects, size and shape

dispersion photo-luminescence, linear &
nonlinear optical techniques

e Will provide nonmonotonic electron ener
levels as a function of size and role of surf
defects in ferromagnetic ordering

and

ace
of

nanocrystals
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Dr. Santosh Chemistry » Experience in the field of voltammetry on
Haram semiconductor quantum dots
» will provide band structure parameters, Viz.
guasi-particle gap, conduction and valance
band edges with respect to vacuum
Prof. Anjali| Physics * Band structure methods for bulk and nano
Kshirsagar structures to understand the electrgnic

structure and related properties

» Effect of doping metal impurities i
semiconductor clusters will be studied a
function of size and shape of clusters

=
QD

Objective of the work :

To study semiconductor quantum dots by optical spscopies including
Raman Spectroscopy to find out the conditions undeich they are more
suitable for photovoltaic conversion. A processmafltiexciton generation in
guantum dots will be especially examined. The phesmon of multiple
exciton generation would be of great potential noréase the solar cell

efficiency beyond the thermodynamic limits.

Use of semiconductor quantum dot arrays to impréive photovoltaic
conversion efficiency by virtue of different forlien gap and hence

absorption in different spectral regime.

Study of excitonic effects in semiconductor quantdots by theoretical

approach to understand the experimental results

Expected outcome

a)

Coherent picture of charge carrier relaxation

inargum dots and

nanostructures would be vivid from our work. Suctowledge is essential for

possible use of quantum dots for photovoltaic cosiva.

b) A process involving production of uniform absorbitayer on solar cell to
enhance the photovoltaic conversion efficiency idldeveloped.

c) Theoretical understanding of the excitonic effedatsing time-dependent
density functional theory will be able to predidbetter materials for solar cell

with good efficiency.
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Phase wise breakup for the work

In first phase (years 1-2), semiconductor quantats df varying sizes and shapes,
with very less size dispersion in each categoryl] e synthesized. Necessary
programs will either be procured or developed faiten calculations.

In second phase (years 3-4), voltammetric charzetewn will be done on

dispersions of semiconductor Q-dots. Band strucpamemeters will be evaluated.
Photoluminescence and optical absorption studiéspwavide band gap information.
Theoretical calculations will also provide complim&ry data.

In the third phase (years 4-5), the experimentad #meoretical results will be
compared and suitable materials will be identified.

Representative Publications to support the claims

1.

10.

Shaukatali N. Inamdar, Pravin P. Ingole, and Sdntds. Haram
ChemPhysCher8, 2574 (2008)

Santosh K. HaramBernadette M. Quinn and Allen J. Bard,J. Am. Chem
Soc123,8860 (2001)

Zhifeng Ding, Bernadette M. Quinn, Santosh K. Haraindsay E. Pell, Brian
Korgel, Allen J. Bard, Scienc86,1293 (2002)

Ferromagnetism in ZnO Nanocrystals: Doping and &afChemistry. D. Y.
Inamdar, A. D. Lad, A.K. Pathak, I. Dubenko, N. ,Adind _ShailajaMahamuni
J. Phys. Chem. .14, 1451(2010)

Effect of ZnS Shell Formation on the Confined Emwergevels of ZnSe
Quantum Dots. Amit D. Lad and Shailaja Mahamurhys.Rev. Br8, 125421
(2008).

Synthesis and Studies of Cu20 Quantum Particlest&a@orgohain, Norio
Murase, and Shailaja MahamudiAppl.Phys92, 1292 (2002)

Quantum Size Effects in CuO Nanoparticles K. BoaiohJ.B. Singh, M.V.
Rama Rao, T. Shripathi, and Shailaja MahamBhys. Rev.B1, 11093 (2000)

Doped Cage-like Structure of €3, Prajakta Deodhar and Anjali Kshirsagar
AIP Conference Proceedin@276 425 (2010)

Transferable orthogonal tight-binding parametersZioS and CdS, Somesh Kr
Bhattacharya, Prajakta A. Deodhar, Ranjani Viswaaatnd AnjaliKshirsagar
J. Phys.: Condens. Matteg, 295304 (2010)

Passivation of CdTe clusters : A first principladst, Somesh K. Bhattacharya
and_Anjali KshirsagarEur. Phys. J. 38, 355 (2008)

32



University with Potential for Excellence

11. Ab initio calculations of the structural and electic properties of CdTe
clusters, Somesh K. Bhattacharya and Anjali KshaisaPhys. Rev. B75,
035402 (2007).

(c) State-of-the-art CupZnSnS, (CZTS) based thin film solar cell
with maximum possible efficiency and low cost

Participating faculty:

Name

Department

Expertise based on the published wo

Sandesh Jadkar Physics

experience on the development of solar ¢
using nanocrystalline silicon

HWCVD process and PECVD process
synthesis of nanocrystalline silicon material

ells

for

S. V. Ghaisas School

Energy
Studies

Df

Simulations of different processes includi
catalysis, fracture, growth

ab-initio calculations of nanostructures us
density functional theory.

ng

Suresh Gosavi| Physics

Lithography and pattern transfer

Development of Micro photosensors and ¢
free thermistor using photoimagable thick fi
technology

Synthesis of metal and semiconduct
nanostructures using chemical and biolog
route.

bad
m

ors

cal

Objectives of the work:

Establishment of multi-chamber, multi-target RFtsgung unit

Synthesis and characterization of p-typedZhsng (CZTS) thin films by RF
sputtering system in 43 partial pressure in argon

Synthesis and characterization of n-type ZnS tlimsf by RF sputtering
system/chemical bath deposition
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» State-of-the-art CZTS based thin film solar cellthvimaximum possible
efficiency

Methodology to be followed :

A multi-chamber/multi-target radio frequency (Ripugering deposition technique is
proposed to design, fabricate, and commissionHersiynthesis of p-type CZTS thin
films. The synthesis of CZTS thin films will be doiby the co-sputtering of Cu, Zn,
Sn with HS partial pressure in Argon. The$ireacts with metals during sputtering
to produce final CZTS films. Using multi-chamberititarget RF sputtering it
possible not only to load or unload the substrates the process chamber without
breaking the vacuum, but also to increase the tapi#ity of the experimentation.
Various process parameters during the depositiomdddhe growth of CZTS films. It
is therefore propose to undertake extensive studynftuence of these process
parameters on synthesis of p-type CZTS films, fdroperties and structure. These
parameters will be optimized to get the device igpa-type CZTS films at higher
deposition rates and at low substrate temperaire. effect of process parameters
will be studied for structural, electrical, and @@lectronic properties using various
techniques such as dark and photoconductivity rmeasent, Hall measurement, UV-
Visible spectroscopy, Fourier Transform Infra REAIR) spectroscopy, Low angle
X-ray diffraction (XRD) spectroscopy, Raman spestapy, Scanning Electron
Microscopy (SEM), Scanning Tunneling Microscopy k&, Transmission Electron
Microscopy (TEM) etc. Simultaneously, synthesisneype ZnS thin films by RF
sputtering system/chemical bath deposition wilcheried out. Attempt will be made
to prepare device quality ZnS films with desiredparties. These films will be
studied for structural, electrical, and opto-elesic properties using various
techniques mentioned above. An important evoluibp-type CZTS and n-type ZnS
films would be carried out by fabricatirsingle junction solar cell structures entirely
deposited by RF sputtering/chemical bath deposition

Expected outcome :

The important fallout of proposed work in Nowdhterials for Energy Harvesting in

UPE Phase Il will be the development and establestinof the highly sophisticated
multi-chamber/multi-target radio frequency (RF) #$eting deposition technique and
fabrication of single junction CZTS thin films bakseolar cell structures entirely by
RF sputtering deposition systesn- attempt which is totally newThe success of

these attempts have a strong implication towardbrniglogy as the RF sputtering
deposition is rather simple and less expensive tharconventional techniques and
can be scaled up for large area depositions. Thensatic of proposed solar cell is
shown in figure 1.
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Figure 1: Schematic of proposesingle junction CZTS based solar cell structures

Phase wise breakup for the work

Phase | (Year 1):Establishment of multi-chamber, multi-target RF tsgming unit
and synthesis and characterization of p-typeZ€@8nS (CZTS) thin films in HS
partial pressure in argon

Phase Il (years 2 & 3):Synthesis and characterization of n-type ZnS thimsf by
RF sputtering system/chemical bath deposition

Phase Ill (years 4 & 5): State-of-the-art CZTS based thin film solar celkthwi
maximum possible efficiency

Representative Publications to support the claims

1. Role of Argon in HW-CVD deposited hydrogenated ragstalline silicon
(nc-Si:H) thin films Nabeel A. Bakr, Adinath M. Fde, Vaishali S. Waman,
Tushar S. Salve, S. P. Gokhale and Sandesh RadJaldix Solid Films (In
Press, Accepted Manuscript, and available onlinEé&zruary 2011)

2. Influence of deposition pressure on structuralicaptand electrical properties
of nc-Si:H films deposited by HW-CVD N. A. Bakr,. M. Funde, V. S.
Waman, M. M. Kamble, R. R. Hawaldar, D. P. Amalrzerkv/. G. Sathe, S.
W. Gosavi, and S. R. Jadkdournal of Physics and Chemistry of Solids
(Accepted for publication) (2010)

3. Determination of the optical parameters of a-Shi films deposited by HW-
CVD technique using transmission spectrum only aBe Bakr, Adinath M.
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Funde, Vaishali S. Waman, M. M. Kamble and SandesbladkalPramana:
Journal of Physics (Accepted for publication) (2010

4. Observation of Photoconductivity in Sn doped ZnOhawires and their
Photo-Enhanced Field Emission behaviour J. S. FaMidA. More, S. R.
Jadkar K. R. Patil, P. Vijayamohanan and D. S. Joag daluof Physical
Chemistry C 114, 3843 (2010)

5. Influence of argon flow on deposition of hydrogesthhanocrystalline silicon
(nc-Si:H) films by plasma chemical vapour depositid. M. Funde, Nabeel
Ali Bakr, D. K. Kamble, R. R. Hawaldar, D. P. Amahkar and S. R. Jadkar
Journal of Nano Research 5, 185 (2009)

6. Optical properties of zinc selenide clusters frarstfprinciples calculations
Sachin P. NanavatV. SundararajanShailaja MahamuniVijay Kumar, andS. V.
GhaisaPhys. Rev. B 80, 245417 (2009)

7. Ab-initio Calculation for the Study of Nano Scaldic®n-based Structure
Sudip Chakraborty, G. Shashidhar and S. V Ghdssdisl State Phenomena
139, 113 (2008)

8. Structure and Energetics of Silicon clusters adsbrin Au (111) Surface: A
first principles study Sudip Chakraborty, S.V.Glhagisand Chiranjib
Majumder International Journal of Nanotechnologg33 (2010)

9. Qunatum Confinement effect in pristine and oxygeoveted silicon
nanocrystals with surface states Sudip Chakrab&t§hash V Ghaisa£h
Rajesh, Shailaja Mahamuni Accepted in Journal ofm@aational and
Theoretical Nanoscience

10.A Micro/Nano Photoconductor G.G. Umarji, S.W. Gdsayv.P.Mulik and
D.P.AmalnerkaPATENT (2010), Application no 1561/MUM/ 2010

11.Study on |-V characteristics ¢éad freeNTC thick film thermistor for self
heating applicationShweta Jagtap, Sunit Rane, BuBsavi and Dinesh
Amalnerkar Microelectronic Engineerinin Press, Accepted Manuscript,
Available online 31 August 2010

12. Study of microstructure, impedance and dc eledtpoaperties of Ru@based
screen printed ‘green’ NTC thermisters ShwetaafagSunit Rane, Rohini
Aiyer, Suresh GosavDinesh Amalnerkar, Current Applied Physics 10,6115
(2010)

13. An investigation on Ti@-ZnO based thick filmsolar blind, photo-conductor
for ‘green’ electronics Govinda Lakhotia, Govindnlrji, Shweta Jagtap,
Sunit RaneUttamrao Mulik, Dinesh Amalnerka and Suresh W. Gbsd.
Mat. Sci. and Engg. B. 168, 68010)
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As it is evident from the literature survey thae t8ZTS based thin film solar cell
photovoltaic devices are expected to come up inntaeket in the big way. If the
single junction solar cells made by the RF sputtermethod are found to be better
than those obtained from the glow discharge tealeiop terms of stability and
performance, then there is a scope for large sdileation of this material in the
photovoltaic industry. It is with this contentidmet present project attempts to explore
the feasible of synthesis of single junction satatl structures with conversion
efficiency than what has been realized by the cotiweal techniques. The
significance of the success of these attempts fewtrong implication towards
technology as the RF sputtering method is faingpde and less expensive than the
other methods and can be scaled up for large a&asdions.

(c) Development of Novel Dye molecules and oxide naraficles for
the Dye Sensitized (Gratzel) Solar Cells

Participating faculty:

Name Department | Expertise based on the published wlo

Dr. Habib| Physics » Synthesis of materials useful for Fabrication

Pathan and development of"2and & generation solar
cells

Dr. Sunita| Chemistry * Synthesis and characterization of metal

Salunke-Gawali complexes

Dr. Shrikrishna Physics » Synthesis of nanocrystalline metal and metal

Sartale oxides

Dr.Subhash Chemistry e Ab initio theoretical calculations on the

Pingale molecular electronic properties and their
structure-property relationship

Prof.  Shailajg Physics .

Mahamuni

Satyavati Joshi | Chemistry | « Synthesis of TiO2 nanoparticles by
electrochemical and polyol method

* Synthesis of flower-like ZnO nanostructures by

agueous solution route and ZnO nanobeads by
aqueous polymer thermolysis method
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Objectives:

e Synthesis of different dyes

» Synthesis of TiO2, its composites and ZnO nanogagiand characterization
of synthesized samples by UV-DRS, Powder XRD, FTI&;DTA, SEM and
TEM

» Deposition of meso-porous nanocrystalline metatlesiviz. TiQ, CeQ, etc.
Immobilization of dye with specific particle siza dletal oxide electrode and
approach to develop Dye Sensitized Solar GBIBSC) for energy harvesting

e Theoretical study on electron transfer which is thasis for potential
application of dye-sensitized solar cells

e Study of optOelectronic properties employing Dendiunctional Theory
(DFT) and quantum mechanical (QM) methods

Methodology to be followed :

For Dye:

° Synthesis of the ligands 4, 4’-dialkylated-2, 2pypidine ligands will be
carried out using, 4, 4’-dimethyl-2, 2’-bipyridin&uty! lithium or lithium di-
isopropyl amide solutions, with various n-alkyl bridles. The characterization of
the ligands as well as the amphiphilic metal comgdewill be done by single
crystal X-ray structure, FTIRHNMR, Elemental Analysis etc studies.

° Compositions and thermodynamic parameter wouldubiadr obtained from
thermal methods such as TGA, DSC and DTA. Electotbal behaviour will be
studied by Cyclic Voltammetry, and magnetic behes/iwill be studied by EPR
and variable temperature magnetic measurements.

° The morphology of the various nanoaggregates formedifferent solvents
will be studied by microscopy techniques such as1|SEEM, and AFM. Particle
size in solution will be determined by DLS (Dynaniight Scattering) and cryo-
SEM.

For metal oxide matrix:

Synthesis of nanocrystalline metal oxides using nubal approach. The
characterization of the nanocrystalline metal ogidy X-ray diffraction, UV-Vis
spectroscopy, Scanning Electron Microscopy, Tumgeklectron Microscopy etc.
Synthesis of nanomaterials by Sol Gel, Electrockkamor Sonochemical synthetic
methodologies as per the requirement.
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Theoretical study:

* Molecular properties of the present dyes will badsd by usingab initio
quantum chemical methods.

» Their Structure-property relationship will be ex@d with the above methods and
novel dyes will be suggested for dye-sensitizediglaitaic cells by optimizing
structure-property parameters.

Expected outcome :

Synthesis of TiO2, its composites and ZnO nanogesito satisfy following

factors for efficient light harvesting and conversi. (i) Very high surface area
of nanostructured oxides for dye adsorption, (ffjdient injection of electrons

from excited dye to conduction band of TiO2 shdutddone and (iii) Transport
of charge carriers should take place with a mingdizecombination loss of
electrons.

Development Novel Dye Molecule to achieve bettardttion.
DSSC with moderate price with considerable efficien

Optoelectronic propertied of the dye moleculedya-sensitized solar cells will
be explored.

Based on these properties novel dye molecules heillsuggested for better
efficiency of the cell

Phase wise breakup for the work

Year 1-3 Synthesis of required materials/dyes useful 850

4-5. Fabrication and development of DSSCs and studimaploying
theoretical calculations.

Representative Publications to support the claims

1.

“An effective use of nanocrystalline CdO thin filnis dye-sensitized solar
cells”, R.S. Mane, H. M. Pathak.D. Lokhande, S. —H. Han, Solar Energy
80, 185 (2006). Included in Science Direct TOP25 ekttiArticles

“Nanocrystalline TiO2/ZnO Thin Films: Fabricatiomci Application to Dye-
Sensitized Solar Cells”, R. S. Mane, W. J. LeeMdPathanS. —H. Han, J.
Phys. Chem. B09, 24254 (2005)

“Magnetic and Mdossbauer investigation of photom#égn®russian Blue

analogue NgusCo[Fe(CN}]o.7¢3.4H0: relaxation of the thermally quenched
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state, dehydration effect on the thermal hystelesig” S. Gawali-Salunkd.
Maurin, K. Boukheddaden, E. Codjovi, K. Hashimdtb,Tokoro, S. Ohkoshi,
F. Varret, The Journal of Physial Chemistrj®@, 8251 (2005)

. "Metal-Complexes as Ligands To Generate Asymmetdomo- and
Heterodinuclear MAIIIMBII  Species: A  Magneto-Strucal and
Spectroscopic Comparison of Imidazole-N Versus ddye-N" Biplab
Biswas, _Sunita Salunke-Gawalfhomas Weyhermiiller, Vinzenz Bachler,
Eckhard Bill and Phalguni Chaudhuri , Inorg. Che48, 626 (2010)

. Scanning tunneling microscopy study of growth ofnnoclusters on thin
film Al ,O4/NiAI(100)” S. D. SartaleH. W. Shiu, M. H. Ten, J. Y. Huang and
M.-F Luo , “Surface Sciendg00,4978 (2006)

“Chemical and electrochemical synthesis of nanosiz&d anatase for large
area photon conversion,” B. R. Sankapal, S.D. #arM. Ch. Lux-Steiner
and A. EnnaoyiComptes Rendus Chimi@, 702 (2006)

. Room temperature synthesis of compact,Ti@n films for 3-D solar cells by
chemical arrested route” R.S. Mane, Yun Hee Hw&h@. Lokhande, S.D.
Sartaleand Sung-Hwan Ham\pplied Surface Scienc46,271 (2005)

. “Electrostatic insights into molecular hydrationopess: A case study of
crown ethers”, S. S. Pingal8. R. Gadre and L. J. Bartolotti, J. Phys. Ch&m.
102 9987 (1998)

“Polarization-corrected electrostatic potentialr fprobing cation-binding
patterns of molecules: |. Saturated hydrocarbo®”R. Gadre and S. S.
Pingale J. Am. Chem. Sod20 7056 (1998)

10."Polarization-corrected molecular electrostaticgoial for the cation binding

problem” S. S. Pingale and S. R. Gadre, Chem. .Rietser340 604 (2001).
“Ab initio study of substituent effect on moleculgrconjugation”, _S. S.
Pingale Proceedings of ICEP (2010) (Accepted for pubidcgt

11.Polymerized organic—inorganic synthesis of nandaflyise zinc oxide

Prajakta R. Patil, Satyawati S. JoShaterials Chemistry and Physit65, 354
(2007)

12.Low temperature pH dependent synthesis of flower-EnO nanostructures

with enhanced photocatalytic activity Mukta V. $a@ampayana, Imtiaz S.
Mulla, Satyawati S. JoshiMlaterial Research Bulletin accept2@tl0
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(e)Development of viable gas storage materials

Participating faculty:

Name Department | Expertise based on the published wio

Dr. S. B.| Chemistry Synthesis of micro- and meso-porous silica

Waghmode materials and their characterization

Dr. A.S.| Chemistry Synthesis of coordination compounds for

Kumbhar applications in biological chemistry, catalysis
and gas adsorption studies
Use of bipyridineglycoluril as a building blogk
for several metallosupramolecular synthons
resulting in diverse self-assembled netwarks
forming channels encapsulating solvent,
anions, and gas molecules

Dr. K.M. | Chemistry bioremediation, degradation of different

Kodam pollutants

Dr. Geetal Chemistry Nano and mesoporous metals [byradiolysis

Sharma and surfactant assisted synthesis
LINAC

Objectives :

e Study of various novel materials for gas storagaigen, carbon dioxide,
oxygen, methane)

e Synthesis of various metallosupramolecular netwookstransition metal
complexes and mesoporous silica nanotubes

e Synthesis of liquid crystalline noble metal

nanomaterials by green route

Methodology to be followed :

mesg@hamaterials and

» Coordination complexes of individual polypyridylefzenedicarboxylate and
tetrazolate ligands as well as mixed ligands welislgnthesized and thoroughly
characterized structurally. The permanent porasitthese complexes will be
confirmed by gas adsorption measurements.
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» Mesoporous silica nanoparticles will be synthesibgdreactingtetraethyl
orthosilicatewith a template hexadecyltrimethylammonium bromi@&AB).
Template will be removed by washing with a solvemt calcination at
appropriate temperature. Optimization of synthesisditions will be studied.
Noble metals such as Pt, Pd, Pt-Pd (appropriatalsnsdlts) will be loaded by
wet impregnation and green process. Different nat@eo particles will be
synthesized by green route using plant extracts.

» Giant direct hexagonal mesophases will be made lmuaternary system
(water, surfactant, co-surfactant, and oil) usimgrioreactors” to synthesize
structured nanomaterials in the aqueous and oilsgghaThese swollen
mesophases (SLC) will be doped with a large amofintetal salts of various
types. These doped samples will be exposed tordaévlytic reduction by
gamma/ electron beam irradiation. The hydratedtmes and the reducing
radicals produced during the radiolysis.

* These synthesized materials will be thoroughly abi@rized by various
techniques such as low angle XRD, SEM, TEM, elealeabalysis, TGA,
DSC and DTA, FTIR, NMR, UV-vis, BET-surface areaSIBJS, Time
Resolved Fluorescence, Steady State Fluoresceryctic @oltammetry etc.
The adsorption of gases such as hydrogen, metlambon dioxide and
nitrogen shall be studied.

Expected outcome:

The synthesis and thorough characterization of maddewill give insight to design
promising gases storage material(s). This studiyhelp to develop a viable hydrogen
gas storage material(s), which will be tested thieo gases too. Along with this work
training of manpower will also be done. This stwdif result in publications/patents
in high impact journals in collaboration.

Phase-wise plan:

Phase Activity

I Procurement of equipments, chemicals and prajedt

Il Synthesis and characterization of materials

I Synthesis and characterization of materialstaiic activity study

v Catalytic activity study; Optimization of contns

Vv Correlation of data and writing reports and maomipss
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Representative Publications to support the claims

Sr. Tmpact Citations
\'o. Title of paper Authors Journal details Factor 'St'() s
e {2009) P
1 Stabilization of acyclic water tetramer m a | M.S.Deshpande, Dalton Trans. 2010,
Copper(II) malonate framework structure A.S.Kumbhar. C Nather 39, 9146-9152. 410 0
, |t tonenatol| | vetwte s s avnn | covemconn |y |
- 1SLbIpyTICINE-gycOMILPAOSp ? S.Kumbhar Puranik, V. G. | 2008, 10,1520-1523 <
with solvent accessible void space
Hydrogen Bonding-Directed ) ) )
] ' ; Deshpande, M. S.; Avinash | Cryst. Growth Des.:
3 I\Ierallos.upramolecular Struc_mra.l .Monfs Based S Kumbhar Puranik V. G. | 2008. 8. 1952-1960. 4.16 6
on a Peripheral Urea Fused Bipyridine Tecton
Supramolecular  Self-assembled  Ruthenium- MS Deshpande, A Cryst.Growth &
4 Polypyridyl Framework Encapsulating Discrete | S.Kumbhar Vedavati G. | Design. 2006, 6, 743- 416 24
Water Cluster Puranik and K. Selvara 748

Isopropylation of benzene with -propanol over AFI aluminophosphate
molecular sieves substituted with alkaline earthtainSuresh B. Waghmode
S.K. Saha, Y. Kubota and Y. StJournal of Catalysis, 228 (2004) 192

Physicochemical investigations of the basicity ted tation exchanged E-10
molecular sievesSuresh B. Waghmod®.Vetrivel, S.G. Hegde, C.S. Gopinath
and S. SivasankdJournal of Physical Chemistiy, 107 (2003) 8517.

Physicochemical investigations of the basicity e tation exchanged E-10
molecular sieveSuresh B. Waghmod®.\etrivel, S.G. Hegde, C.S. Gopinath
and S. SivasankdJournal of Physical Chemistry B, 107 (2003) 8517.

Influence of the nature of the exchanged ion -hexane aromatization activity
of P-ETS-10_Suresh B. Waghmaqdé& K. Das, R. Vetrivel and S. Sivasanker
Journal of Catalysis 185 (1999) 2.

Decolorization and degradation of Disperse Blueal Acid Orange 10, by
Bacillus fusiformis KMK5 isolated from the textile dye contaminatedil,so
Yogesh M. Kolekar , Shrikant P. Pawar, Kachru R.w@a Pradeep D.
Lokhande, Yogesh S. Shouche, Kisan M. Kod&mresource Technology9,
8999 (2008)

Highly Swollen Liquid Crystals as New Reactors forthe Synthesis of
Nanomaterials, Sirendran, G Tokumoto, M. S.; Pena dos Santos, E.; Remita,
H.; Ramos, L.; Kooyman, P. J.; Santilli, C; Bourgaux, C.; Dieudonne, P.;
Prouzet, E.Chem. Mater17 1505 (2005)

Existence and Stability of New Nanoreactors: HighlySwollen Hexagonal
Liquid Crystals Pena dos Santos, E.; Tokumoto, M. S.; Surendran, G
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Remita, H.; Bourgaux, C.; Dieudonne, P.; ProuzetRamos, L.Langmuir 21
4362 (2005)

Geetarani SurendraiGabriela Apolstolescu, Myriam Tokumoto, Eric Pret)
Lawrence Ramos, Patricia Beaunier, Patricia Kooynramaud Etcheberry,
Hynd RemitaSmalll, 964 (2005)

Brigitte Pansu, Eric Prouzet, Patricia BeauniermdHyRemita,Chem. Mated,
5045 (2007)

(f)

materials and fabrication of supercapacitor array br energy
storage applications

Participating faculty:

From self assembly of Platinum nanoparticles toos@mctured materials.

Synthesis of Porous Platinum Nanoballs Geetarar@rslian Laurence Ramos,

Synthesis of Grephene and MWCNTs based nanocompasit

m

cal

for

ng

Name Department | Expertise based on the published wlo
Suresh Physics Lithography and pattern transfer
Gosav Development of Micro photosensors and lead
free thermistor using photoimagable thick fi
technology
Synthesis of metal and semiconductors
nanostructures using chemical and biolog
route.
Dr. Santosh Chemistry MWCNTs, Graphene, Pt-based novel materjals
Haram for fuel cell and sensor applications.
Electrochemical techniques
Sandesh Physics experience on the development of solar cells
Jadkar using nanocrystalline silicon
HWCVD process and PECVD process
synthesis of nanocrystalline silicon material
S. V.| School of Simulations of different processes includi
Ghaisas Energy catalysis, fracture, growth
Studies

ab-initio calculations of nanostructures us
density functional theory.

ng
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Objectives of the work:
e To prepared graphene and MWCNTs based modifiediretes for super
capacitance applications.

* Development of Electrode materials based on Grapleaam its composites
(Electrode decoration with nanostructures).

e Cyclic Voltametric studies for its capacitor belanstudies.

e Fabrication of capacitor array using photolithodriagechnique.

» Comparative studies with Nickel metal hybrid bagésr

* Theoretical calculation using Greens function applofor the working of
such capacitors.

Methodology to be followed

Development of renewable energy production and itlyblectric power generation
and storage has been attracting much attentioe sind of last century. Lot of efforts
have been made in the development of lithium ioml @econdary batteries.
Supercapacitors have shown more potential for éxingofaster and higher power
capacity, long life wide thermal operating range éow maintenance cost. However
they suffer from low energy density.

In the present study we will mainly focus on deypah@nt of ultracapacitors based on
grapheme/MWCNTSs and its derivatives and composiltess. observed that energy
densities can be substantially increase using graphs a separating layer.

Following methodology will be used for this devatognt.
1. Synthesis of graphene/MWCNTs and its derivativ@agichemical and CVD

method.

2. Structural characterization using, XRD, Raman, €ya&loltammetry, and
Capacitance measurements.

3. Fabrication and testing of capacitors and arrays.

4. Understanding of working mechanism using theorktazdculation, Green
function method.

5. Temperature dependence studies on the power deesigygy density and
specific capacitance.
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Schematic showing the device.

L
1

Ni foam
H:raphene

Separator

Expected outcome

An array of super capacitor bank, using synthesgregphene based nanocomposites
material with following specifications.

1. Specific capacitance of between 200 F/g and 300F/g

2. Power density of ~10 kW/kg

3. Energy density of 80-90 Wh/kg (For lithium ion teates it is 120-170 Wh/kg
Lead acid 20-30 Wh/kg)

4. Current density of 1A/g
This specification will match with national andemational scenario.
Phase wise breakup for the work
* In first phase dispersions of graphene oxide, redugraphene oxide and

MWCNTs will be prepared by chemical and CVD method.

* In the second phase, modified electrodes prepayethdse novel materials
will be characterized by Raman spectroscopy arcrelthemical methods.

* Simultaneously, fabrication process parametersdpacitor will be optimized
and test device will be fabricated. In the first@econd phase

* Design and theoretical calculation using Green tioncfor understanding of
the working of these capacitors.

e Third phase will be dedicated for Array fabricati@md testing on the
optimized material.

Relevant publications:

1. Electrodics of methanol oxidation on Pt-f-multiveal carbon nanotube
composite, prepared by g-radiolysis Kanchan M. &amVrushali S. Joshi ,
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Geeta Sharmaa, Sudhir Kapoor, Santosh K. Hgr&itectrochemica Acta,
(2011), in Press

Fabrication, Characterization and Electrochemiaafd®mance of Single
Strand Carbon Fiber Prepared by Catalytic Chem\tzgdor Decomposition
Method, V.S. Joshi, S.P. Gokhale, K.R. Patil, SHarant, Electrochimica
Acta 55 (2010), 2022- 2028

Filling and coating of multi walled carbon nanotahsith silver by DC
electrophoresis, Kanchan M. Samant, Vijay R. ChatdiSudhir Kapoor,
Santosh K. Haram Carbon, (2007), 2126..

. PATENTS: “A Micro/Nano Photoconductor” (2010) Applicationon
1561/MUM/ 2010 G.G. Umarji, _S.W. Gosavi U.P.Mulik and
D.P.Amalnerkar

Shweta Jagtap, Sunit Rane, Suresh Gosawil Dinesh Amalnerkar,
“Study on I-V characteristics of lead free NTC #ildm thermistor for self
heating applicatich  Microelectronic Engineering In Press, Accepted
Manuscript Available online 31 August 2010

Shweta Jagtap, Sunit Rane, Rohini Aiyer, Suresh a@osDinesh
Amalnerkar, “Study of microstructure, impedance aocdelectrical properties
of RuG, based screen printed ‘green’ NTC thermisters’ir€nt Applied
Physics, Vol. 10, Issue 2, (2010) 1156-1163

Govinda Lakhotia, Govind Umarji, Shweta Jagtap, iSRane Uttamrao
Mulik, Dinesh Amalnerka and Suresh W. Goséd®in investigation on TiQ-
ZnO based thick filmsolar blind, photo-conductor for ‘green’ electronics”,
J. Mat. Sci. and Engg. B-3, 15 April 2010 pp 66-70.

. Observation of Photoconductivity in Sn doped Zn@awares and their

Photo-Enhanced Field Emission behaviour J. S. FaMidA. More, S. R.
Jadkar K. R. Patil, P. Vijayamohanan and D. S. Joag daluof Physical
Chemistry C 114 (2010) 3843

Influence of argon flow on deposition of hydrogesthinanocrystalline
silicon (nc-Si:H) films by plasma chemical vapowpdsition A. M. Funde,
Nabeel Ali Bakr, D. K. Kamble, R. R. Hawaldar, D.Analnerkar and S. R.
JadkarJournal of Nano Research 5 (2009) 185-191

Si quantum dots for solar cell fabrication M. FEidentia, N. Pinto, L.
Morresi, R. Murri, L. Serenelli, M. Tucci, M. Falo®ri, A. Krasilnikov
Sytchkova, M. L. Grilli, A. Mittiga, M. lzzi, L. Rozzi and_S. R. Jadkar
Materials Science and Engineering B, 159-160 (26@9%9

Influence of hydrogen dilution on structural, etesdl and optical
properties of hydrogenated nanocrystalline silicore-Si:H) thin films
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prepared by plasma enhanced chemical vapour depo$RE-CVD) A. M.
Funde, N. A. Bakr, D. K. Kamble, R. R. Hawaldar, ® Amalnerkar and S.
R. JadkaiSolar Energy Materials and Solar Cells 92 (2008j12223

12. Deposition of hydrogenated amorphous silicon (&Siilms by hot-wire
chemical vapor deposition (HW-CVD) method: Rolesabstrate temperature
S. R. Jadkard. V. Sali, A. M. Funde, P. B. Vidyasagar R. Rwldar and D.
P. Amalnerkar Solar Energy Materials and SolaftsC#l 714-720 (2007)

13. Optical properties of zinc selenide clusters fronwstfprinciples
calculations, Sachin P. Nanavati, V. Sundararaj&hajlaja Mahamuni, Vijay
Kumar, and S. V. Ghaisas, Phys. Rev. B 80, 2452009)

14. "Ab-initio Calculation for the Study of Nano Scal8ilicon-based
Structure” Sudip Chakraborty, G. Shashidhar and/ $haisas Solid State
Phenomena Vol. 139 (2008) pp 113-118.

15. “Structure and Energetics of Silicon clusters adedr on Au (111)
Surface: A first principles study” Sudip ChakralyorS. V. Ghaisasand
Chiranjib Majumder, International Journal of Naratteology 2010 Vol. 7,
No0.9/10/11/12 pp. 833 - 842

16. Qunatum Confinement effect in pristine and oxygeveced silicon
nanocrystals with surfacestates”. Sudip Chakrab@tphash V Ghaisa€h
Rajesh, Shailaja Mahamuni, accepted in Journal ofng@tational and
Theretical Nanoscience.
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BUDGET ESTIMATES: SUMMARY

1. Non-Recurring

Item Amount (in crores)
Mask Aligner and optical lithography set up withrevbonder 0.65
High performance Computing Facility 0.25
RF sputtering Unit (Multiple target/ multi-chamber) 0.50
Gas Analyzer 0.25
Potentiostat/Galvanostat 0.15
TOTAL 1.80
2. Recurring

Amount (in crores)

Project Assistant 5@Rs. 15,000 pm 0.45
Contingency and consumables 0.25
TOTAL 0.70

Total A+B Rs. 2.50 Crores

Justification for Equipment and recurring expenditure:

The faculty is involved in research in the aboveaarand has published work in high
impact factor journals and citations as evidencBge faculty has also received
funding from the other agencies such as UGC, C8IRE, ISRO, DRDO, Pune
University etc. The Department also collaboratdsmsively with other institutes and
industries. We have made a class 10000 clean raaitity which can be used for
lithography and microfluidics. Based on the avddatynthesis and characterization
facilities and computational resources, some esdefacilities and equipments are
identified by the faculty that are required to lvequred under the UPE programme in
phase II.
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1. Mask Aligner and Wire Bonder (Lithography Facility)

In the Departments of Physics and Electronic Seeaied Schools of Energy
Studies and Basic Medical Science, faculty memae¥svorking on the following
research problems :

»  Solar Cell Fabrication ( Silicon based, Organiexithle)

*  Polymer based Microfluidics and Nanofluidics Dece

*  Thin Film Transistor

*  Field Emitter Array

»  Silicon Bulk and Surface Micromachining

*  Photoimagable thick film technology for thermistarication.

The Basic requirement for the fabrication of mic@mo size devices is state of
the art clean room facility with photolithographgtsp. Through DST Nano Unit
we have established Class 10000 clean room fa¢@yLakh) and Electron beam
lithography machine (30 lakh) for master mask fedtion. Mask aligner is

equipment used to align and transfer the mask rpatte the substrate, with

uniform UV exposure (dose in mj/érover the 4” x 4" area. Multi level device
fabrication can only be done with Mask aligner esyqre system. After successful
fabrication of these devices (10 -100 microns sizg)e has to do the inter
connections for their practical use. The wire usetypically of diameter of 3-5

mils. Thermosonic gold wire bonder will be essdribathis purpose.

2. High Performance Computing Facility :

Material modeling is an area being persuaded extelysin the Departments of

Physics and Chemistry, Center for Modeling and &tmn and Interdisciplinary

School of Scientific Computing. The high perforrmancomputing (HPC)

facilities need to be established to cater to #edof these groups. HPC facilities
were established under UPE phase | two times, somceputers need to be
upgraded almost every 2-3 years. Currently we aieguboth shared memory
architecture as well as clusters. Dual /quad coeehme are connected using
infiniband in one of the clusters bought under Ugt&nt. Various computing

paradigms will be used in the second phase. Cortipugh research and

engineering will increasingly make use of fastempaters and networks. A total
of Rs. 50 Lakhs is therefore asked to cater tordgsirement.

Computational Research will help in interpretingpesimental results, in
designing of novel materials and also to understémel underlying basic
processes.

3. RF sputtering Unit

For the fabrication of thin film based CZTS sotatl, control layer simultaneous
deposition of Cu, Zn, Sn, without exposing to atptese condition is necessary.
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6.

Multiple target/ Multi-chamber system with load koarrangement is therefore
required.

Gas Analyzer

Once the porous materials are prepared, it is sacg$o guage the gas absorption
capacity of the materials for various gases undedys A gas analyzer (with
necessary detectors) is therefore essential femtbrk.

Potentiostat/Galvanostat

For the synthesis of graphane using electrochénmuzthod, galvanostate is
required. This decorated graphane material willded for super capacitor energy
storage devices. Also CZTS based solar cell wileleetrochemically deposited
using galvanostate system. For the accurate camtrtthe properties of one of the
layer in CZTS solar cells, particularly Sn, potestate/galvanostate is necessary.
Also for the sulforization ot is essential.

X-Ray Powder diffractometer :

The trust of research in novel materials for endrggvesting is to prepare oxides,
chalcogenides, Si and carbon based materials addbmposites. The X-ray
powder diffractometer is an important piece of eqent, mainly used for the
characterization of these crystalline solids. Ak tmoment, there is one
diffractometer procured under first phase of UPEisTsolo facility is extensively
used 24x7 by about 100 associates and studenigheSe is a big gap between the
demand and supply of instrument time. Besides mg bbave the basic piece of
equipment, supporting JCPDS data base files argtatiygraphic fitting software
is not available. At present we are using Poinecter Scintillation counter SOL-
XE energy dispersive. We propose to upgrade ouesysvith the following new
detector LynxEye Detector High Speed Detectorpfdg 45,000 Euro = INR
27,50,000/-). This is high speed detector whicH give better data quality and
more number of samples can be run every day. Adeptewe do not have data
analysis software and PDF2 database. Data Analysitware DIFFRACplus
TOPAS Software , ICDD & ICSD Database and PDFZrige with Stress and
Strain measurements (Approx 15,000 Euro = INR 9@;)

Dispersive micro-Raman Spectrometer :

Besides chalcogenides and oxide based materialsy mssociates are currently
involved and also propose to work on carbon narestugraphene, diamond and Si
and organic polymer based materials. To charaet¢nis class of materials, there
is no substitute for Raman spectrometer. CurreRi#dynan spectrometer is not
available in the campus. Therefore, it is strongiyposed to procure this machine
from UPE second phase. Most of the samples wilhtiee form of opaque solids,

with quantities in micrograms. Therefore, it is posed to procure high-end
dispersive MicroRaman facility.
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Area Il : Health and Social Sciences
Focus : Translational research in health of womemd children

Translation of knowledge and

technologies

|
!l "v ~
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tem
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through A
| cord s .

Project Investigators :

Dr Anita Kar, School of Health Sciences

Dr Nilima Rajurkar, Chemistry department and Enviro nmental Science
department

Dr Suvidya Ranade, Chemistry department

Dr Aarti Nagarkar, School of Health Sciences

Dr. S.M.(Raja) Dixit, Co-ordinator, CSSH

Dr Suhas Palshikar, Member, Coordination Committee, CSSH

Dr Sharmila Rege, Member, Coordination Committee, CSSH
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1.0 Goal and Vision of the programme

This programme area will focus on the health antlbbe®g of women and children.
A healthy woman is a healthy mother and her chiltdlve a productive citizen of the
country, contributing to the overall developmentioé nation. The programme will
be cross-disciplinary and aim at translating emgtior new knowledge and
technologies from gender studies, public healtbchemistry and genetics for the
improvement of women and child health especiallgséhfrom the disadvantaged
strata of society. In the long term, it is envigdrthat this programme will evolve
into an important translational research centrgvomen and child health, conducting
application —oriented work, be it development ofligges and programmes, or
development of contextualized laboratory diagneséind measures that can be used
for impacting the health of women and childrenta$ tountry.

1.1 Participating departments, faculty and facultyspecializations
Dr Anita Kar, School of Health Sciences; Human gieseand public health

Dr Nilima Rajurkar, Chemistry department and Ennimental Science department;
Analytical and Radio chemistry

Dr Suvidya Ranade, Chemistry department; Humantgsnend biochemistry
Dr Aarti Nagarkar School of Health Sciences; Soegtiemiology

Dr. S.M.(Raja) Dixit, Co-ordinator, CSSH

Dr Suhas Palshikar, Member, Coordination Commit®&SH

Dr Sharmila Rege, Member, Coordination Committe®SH

1.2 Theoretical rationale of the programme

The programme will centre on access to health sesvior women, examination of
existing and current women and child health paiicied measuring plasma levels of
micronutrients. A major thrust areas in the prograamwill be focus public health
genetics, an area which is currently non-existerthé country, primarily due to non-
availability of evidence based data. The publiclthegenetics component will aim at
describing the epidemiology of two specific raresadders, and a model for the
delivery of genetic counseling services to the paian level. The programme is
illustrated in Box 1.
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The theoretical rationale for this programme is adollows :

1. Access to health care is the primary determinantpas$itive pregnancy
outcomes and healthy infants. The CHSS will exantime role of social
inequity in access to health resources with thedailye of developing policy
recommendations and community based interventimoalules.

2. Nutrition, especially micronutrients are importadterminants of maternal
and child health. The Chemistry and Environmenté@ree departments will
investigate trace element concentrations (withaudoon iodine and iron) in
pregnant women and children using AAS and RIA tégqies and relate them
to pregnancy outcome and child health.

3. Genetic disorders remain a neglected area in tarnpublic health sector.
The chemistry department will undertake mutatioralgsis of patients
afflicted with the Cornelia de Lange syndrome.

4. The School of Health Sciences will explore the ésefipublic health genetics
through construction of epidemiological and mutadio databases for
hemophilia and use them as models to determinate for delivering genetic
counseling to the population level.

5. The Centre for Social Sciences and Humanities wiplore the social
determinants of health that is the conditions imcl people are born, grow,
live, work and age, and the structural driverstafse conditions, that is the
distribution of power, money and resources as detemts influencing policy
decisions.

1.3 Aims and Objectives of the programme

Reproductive and| To undertake the policy analysis of the RCH programsing
child health | evaluative framework based on equity, efficiencyd an

programme  and | satisfaction to design community based interventiaaiule.
policy analysis

lodine To determine the level of iodine concentration iregmant
women and children and their relationship to bimdind
developmental defects.

Trace element To determine the trace elements in blood sampléh Gpecific
emphasis on iron, zinc and selenium) of women drildiren
and their relationship to general health.

Rare To develop the mutational data on developmentabrdeys
disease/mutation | related to Cornelia de Lange syndrome and the Retin
data pigmentosa in Western Maharashtra region.

Genetic To describe the epidemiology and develop mutatidatdbases

for hemophilia
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Counseling

To develop a model for uptake of genetic counseklmgl
measure its impact

Centre for Social
and

Sciences
Humanities

Social gradient in reproductive, occupational arehtal health
assisted reproductive technologies and assessiigalghnd
local movements for health equity

1.4 Project Deliverables

Reproductive lodine Trace element| Rare  disease Genetic Social
and child health /mutation data
programme and counseling | Gradients
policy analysis
Policy Understandingl Correlation Generation of A validated| Policy
recommendation| the prevalence between Trace mutational data genetic implicatio
s and community of iodine | element and in Indian | counseling ns and
based deficiency in| health care patients module for| practice
intervention the target especially from| hemophilia
modules population and Western

its relationship Maharashtra

to birth| will  help in | region for

outcomes  and achieving developmental | pmutation
Comprehensive | child hemoglobin | disorders  like gdatabase fof
index to assessdevelopment | jeyel 12 by| CDLS and| patients from
the RCH 2012 retinitis Maharashtra
programme  a pigmentosa
district and sub
district level Public

awareness for Awareness Epidemiologi

IDD among the cal data on

public  about trends of the

Framework for iron deficiency disorder
analysing socia anemia and
inequalities  on other nutrient
health deficiencies
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1.6 Budget (for five years)

Budget head Year | Year Il Year Il Year IV Year V Total

(Rs.) Lacs

Non-recurring
Equipment

Scintillation CounterGel | 10.0 10.0
documentation system

Recurring

(i) Salary

Junior Research Fellow
(6) Rs.15,000x12 x5yrs | 19 g 10.8 10.8 10.8 108 | 54.0
Project Assistant (3)

Rs.12,000x12x 2yrs
4,32 4.32 08.64

Hiring services (of field 4.0 4.0 4.0 4.0 4.0 20.0
and Research staff an
monthly /hourly basis )

Chemicals and| 2.70 2.70 2.20 2.20 2.20 12.00
consumables

Field work and Travel 3.80 3.80 2.40 3.35 2.01 15.36
TA/DA for JRF , RA and
P1,Co-Pl, other project
personnel

Books and Journals 2.0 2.0 2.0 2.0 2.0 10.0

Contingency 14 1.4 1.4 14 1.4 7.0
Stationary, postage
communication charges,
Honorarium to
Experts/consultants

Workshop/Seminar 2.0 2.0 2.0 3.50 3.50 13.0
Dissemination
Workshops/ Printing
/Publication of material

TOTAL 41.02 31.02 24.80 27.25 27.60| 150.0
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PROJECT |
Access to care: Analysis of programmes and policies

PI : Dr Aarti Nagarkar
School of Health Sciences

Rationale:

Paradigm shifts in 1997 has shifted focus of hesdftvices from maternal and child
health to emphasize the reproductive and childthe@®CH). RCH is a service
package, which is geared towards an improvemettiamuality of life with aim to
achieve reduction in infant and maternal mortalityational Commission on
Population (NCP) document has shown Maharashtenaf the better performing
state on the basis of RCH indicators namely utiliwa of antenatal care,
contraception use, institutional deliveries, reductin birth order 3and more, child-
women ratio, marriages before 18 years and comjbeteunization. In the same
document 12  districts of Maharashtra are consitlexs high performing while
remaining 18 are high-middle performing districkdowever there exists variation
within district and between districts. There arengneeasons for such variation; from
overall development to recruitment of health staffcommunity acceptance. Since,
RCH package is an important tool to reduce mateandl neonatal/infant mortality,
services offered should be acceptable to the contiesirand adapted to the local
setting. Therefore, policy analysis of the saidka@e at the level of district and sub-
district is necessary. Such research would helpaking evidence based and locale
specific recommendations for further improvement.

The proposed research primarily aims to underth&epblicy analysis of the existing
RCH programme and provide recommendations. Theepsof policy analysis
involves several other steps, first to understéedintra and inter district variation in
functioning of RCH programme using secondary datas would be followed by
exploring the reasons and pathways of present iigsaat district and sub-district
level. Analysis of the accessibility issue withference to inequalities based on
gender, caste, class and ethnicity will be explo@de more dimension to policy
analysis can be added by exploring the experieaoes perspectives of auxiliary
nurse midwives (ANM), medical officers and otheaks&holders in the content and
quality of maternal and child health care in rivaharashtra.

Aim

To undertake the policy analysis of the RCH progrearusing evaluative framework
based on equity, efficiency and satisfaction tagiesommunity based intervention
module.

Objectives

1. To study the intra and inter district variatiorfimctioning of RCH programme
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2. To explore the reasons for variation in performaaiciiter-intra district level

3. To explore the pathways of social inequity in ascés health resources in
selected districts

4. To study the perspectives of health care providerd other stakeholders on
RCH policy in selected districts

5. To develop evidence based, locale specific intdileenmodules based on
existing policy

Methodology
First stage:

Study proposed to make use of existing seconday slaurces as well as primary
data. First objective will make extensive use afoselary data available at district
and sub-district level. Data based on pre-decidelitators would be collected and
analysed to understand the current situation. Whlisbe followed by selection of
better and low performing districts based on thelifigs of secondary analysis.
Talukas/ subdistricts will also be graded basetheir performance.

Second stage

In the second phase a sub sample of low perforrdistgicts and tehsils will be
selected for further research. Each selected disamd tehsil will be visited by
research team. Combination of qualitative tools @mchniques will be used to
understand the reasons for low performance fromstkeholders. Data will be
collected mainly by use of focus group discussams key informant interviews.

Third stage

At this stage, community beneficiaries and stakedws will be contacted at tehsil
level to understand the issues of accessibilitygeptance and what are the
mechanisms through which the hindering factorsesmerfin the phenomena. Data will
make use of qualitative techniques which includgigmtive techniques, rapid rural
appraisal techniques as well as indepth interviefiselected case studies.

At the same time health personnel at district ttage level will be contacted and
focus group sessions will be arranged to understdnair perspective on the
performance of the district.

Fourth stage

Qualitative data analysis collected at stage twebthree, supported by the secondary
data will be used to make specific recommendatiotervention modules will be
prepared based on each recommendation. The modillebe discussed with all
stakeholders to assess feasibility. At the same,toissemination of the results will
be arranged at each district level for health pareb

Project Deliverables
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=

Policy recommendations and community based int¢éimemodules

2. Comprehensive index to assess the RCH programndestaict and sub
district level

3. Framework for analysing social inequalities on tteal

Studies on iodine deficiency disorder
PI1 : Prof.(Mrs.) N.S.Rajurkar
Department of Chemistry and Department of Environmental Science

Background

lodine is an essential trace element and is of niiehest in nutritional research. It
is essential for the production of the hormonestha thyroid gland. However,
deficiency or excess of iodine can cause disordessymonly known as iodine
disorders. The safe and adequate intake of iodirie the range of 50-20g.d™
lodine deficiency disorders can cause a spectrudisoirders like mental retardation
and stunted growth in children, hair loss and o#fggcts in adults. In a recent survey
it has been reported that, in India, out of 324ridis surveyed, 264 have been found
to be endemic for iodine deficiency disorders (IDDhere are several cases of goiter
reported in Maharastra. Children and pregnant worasn found to be more
susceptible to IDD. Hence it is thought of interestake up this project for Women
and Child Health.

Aim and Objective

To determine the level of iodine concentration regmant women and children and
their relationship to birth and developmental defec

Methodology for iodine estimation in blood plasma

Blood sample collection from hospitals / by arramphealth camps

Radioimmunoassay technique will be used for iodisgmation. The procedure is as
follows:

Known amount of the test sample + labelled antigemthe micro-titre wells
Incubate—> allow the reaction to reach completion

Decant & wash contents of the wel removes all unbound antigens
Radioactivity remaining in the Micro-titre wells msured by a Scintillation
counter

Intensity of radioactivity is inversely correlatedith the concentration of
antigens in the test sample

YV VYVVYV
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RIA Kits from Board of Research and Isotope Tecbgglwill be used

* BRIA MAG 3 RIA kit for total triiodothyronine T3 mgnetic particle
separation system

* BRIA MAG 4 RIA kit for total thyroxine

*  T4IRMAK-9 RIA kit for human throid stimulating harome hTSH

Outcome of the work

* Understanding the prevalence of iodine deficiemcyhe target population
and its relationship to birth outcomes and chéddelopment.
* Public awareness for IDD

The above work will be carried out at Department Gtiemistry which has a
recognized lab for radiochemistry

PROJECT Il

Trace element studies in women and children
Pl : Prof.(Mrs.) N.S.Rajurkar
Department of Chemistry and Department of Environmeatal Science

Background

Anemia is a result of wide variety of causes tham ®e isolated, but more often
coexists. The most significant contributor of anens iron deficiency and it is
generally assumed that 50 % of the cases are dventaleficiency and is one of the
common nutritional deficiencies in the world affagtthe absorption and metabolism
of other antioxidant minerals including copper @atenium. According to the world
health report 2002 iron deficiency was identifiedome of the 10 leading risk factors
for disease, disability and death in the world u3global public health problem
affects both developing and developed countriel wiajor consequences for human
health as well as social and economic developnigmiugh it occurs at all stages of
life cycle, it is found to be more prevalent in wemof all ages and children. Hence,
it is thought of interest to undertake the projesttrace element analysis in blood
samples with special reference to iron.

Aim and Objective

To determine the trace elements in blood sampléh (pecific emphasis on iron,
zinc and selenium) of women and children and tredationship to general health.

Methodology

» Collection of blood samples from hospitals/heattipc
» Acid digestion of blood
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Trace element estimation by AAS/ICPAES/Nano-coletien
Hemoglobin will be estimated by CMG method.

Outcome of the work

Correlation between Trace element and health care

Will help in achieving hemoglobin level 12 by 2012

Awareness among the public about iron deficienaggn@a and other nutrient
deficiencies

The above work will be carried out at DepartmenEn¥ironmental Science

Expertise

Prof. Rajurkar is working in the fied of Radiocheitny and trace element research
from last 25 years and has published no.of resgaaphrs in the international journal
of repute. Some of the significant publicationshia area of health science are listed

below.

1.

Studies on the production and quality assurahoeiniature 1-125 radioactive
source suitable for the treatment of ocular and state cancers.
S.K.Saxena,A.Shantd,S.Rajurkar and M.A.Majali,

Appl. Radiat. Isot. 64,441 (2006).

Studies on the adsorption of 1-125 on metallelgts for their potential
application for the diagnosis of osteoporesis. Sakena,
N.S.Rajurkar,M.A.Majali,A.Shanta,A.Dashand M.Venkatesh

BARC News letter 223,180,2006

Selective preconcentration and determinationiaafine species in milk
samples using polymer inclusion sorbent. Preetigdha A.K. Pandey, R.
Acharya, A.G.CNairN.S. Rajurkar, A.V.R Reddy

Talanta, 71,1226,(2007)

Determination of lodine in food products by Bpitmal Neutron Activation A
nalysis. R. Acharya, A.G.C. Nair, A.V.R. Reddy,efti Bhagat, N.S.
Rajurkar , D. Parthasarathi.

BARC News Letter 297,201,2008

Molecular iodine selective membrane for iodatedmnination in salt samples:
Chemical amplification and preconcentration P Radaf A.K. Pandey, R.
Acharya, V. Natrajan\.S.Rajurkar and A.V.R. Reddy.

Analytical and Bioanalytical Chemistry, 391, 1081008

Estimation of iodine in food, food products asadt using ENAA P R. Bhagat,
R. Acharya, A.G.C.Nair, A.K. Pandey, N.S.Rajurkad&.V.R. Reddy.
Food Chemistry 115, 706, 2009
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7. Biochemical assessment of iodine deficiency rdisio by urinary iodine
analysis of children from age group of 2-15 yeassS.Rajurkar, S.F. Patiland
N.H. Zatakia

Asian J. of Chem. Environ. Res. 2, 47, 2009
National conferences : 6 International conferences

Receient of best paper/young scientist awards : 3

PROJECT IV
Molecular studies on Developmental disorders and tmitis pigmentosa

Dr Suvidya Ranade
Department of Chemistry

Objective: To develop the mutational data on developmentdrders similar to
Cornelia de Lange syndrome and Retinitis pigmenios#/estern Maharashtra
region.

Expertise:
Mutational analysis of genetic disorders:

| have been working in the area of mutational asialpf genetic disorders. The

study has been done on mutational analysis of getsin gene in case of beta

thalassemia patients from Western Maharashtramegjioe specific region of gene

was amplified using ARMS PCR. The biochemical stadiave been done on beta
thalassemia to study pattern of disease in Wesfatmarashtra region.

Nucleotide sequence analysis:

The nucleotide sequence analysis of S.flexneri ds1 teen done partially; two
complete gene sequences were obtained and depiositelNCBI genbank.

Biological Database analysis:

Using the complete genome sequence of Enteropathtige S flexneri, S
dysenteriae the Simple sequence repeats were foundith help of softwares.
The distribution and analysis of SSR was correlat@t virulence. Recently the
SSR analysis was done for the genes responsiblédorelia de Lange syndrome.
The comparison amongst the 3 genes was used tipifeel more susceptible gene
for mutation accumulation.

Bionanotechnology:

Recently the study has been initiated on interactib gold nanoparticles with
nucleic acid. The GNPs were chemically synthesamdl the spectral studies were
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done to study interactions with nucleotide baseBN&\ and ds DNA. The other
techniques like IR spectra, XRD, TEM were usedul the interaction further.

1. Pattern of hemoglobinopathies in Western Maharash®.Ambekar
(Ranadg, M.A.Phadke, G.D.Mokashi, M.P.Bankar, V.A.Khedkar
V.Venkat, D.G.Basutkar. Indian Pediatrics, 38, M&y 2001:530-534.

2. Prevalence and heterogeneity of beta thalassemittions in Western
Maharashtra population a Hospital based stuslys.Ambekar (Ranadg,
M.A.Phadke, D.N.Balpande, G.D.Mokashi, M.P.Bankav,.A.Khedkar,
P.S.Gambhir, P.M.Bulakh, D.G.Basutkar. Internatiodaurnal of Human
Genetics, 1(3); 2001:219-223.

3. Suvidya Ranade Ashraf Hussaini, PS Khandekar, DN Deobagkar, DD
Deobagkar Nucleotide sequence analysis of S.flexreea common Indian
isolate,. IJCBJndian Journal of Clinical Biochemistry, 2009 / 24(2) 142-
149

4. Simple sequence repeats in different genome seqaseoatShigella and
comparison with high AT and GC rich genomes. Hosgamraf, Ranade
Suvidya, Ghosh Indira, Khandekar Pramod. DNA Sequence3)12008
Jun: 167-176.

5. Simple Sequence Repeats in CdLS causing genesribDigin and
Comparison Mr. Shailesh Bajaj Dr. Suvidya Ranade Dr. Prakash
Gambhif communicated to j biomedical informatics Jan 2011.

6. "Interaction of DNA bases (cytosine and thymine;DNA and ds-DNA
with gold nanoparticles" Borse shubhangi D, SuvidB@nade and Joshi
Satyawati S.*, Department of Chemistry, UniversifyPune, Ganeshkhind,
Pune -411 007, Indi@o be communicated

7. Molecular studies on NIPBL in the Indian cases difrr@lia de Lange
syndrome. Suvidya Ranade, Shailesh Bajaj, Dr. Brakaambhir.To be
communicated

Background:

The study on CDLS on Indian patient is the on goumgk being carried out under
DST funded project. The hotspot region of the g&ifeBL is being studied using
PCR primers and using CSGE for identification oteheduplexed DNA. The

polymorphism in this gene in patients and conte been identified for the first
time. We are screening the gene for the presenceutdtions. The work will be

extended to study the different regions /exons ted genes responsible for
developmental disorders similar to CDLS.

The work on Retinitis Pigmentosa has been donendiah patients by Prof M
Dikshit (a retired senior faculty of chemistry depzent.).The % exon of the
Rhodopsin gene has been screened for the presémsetations. Pedigree study
has been carried out. The work will be extendedtigying the remaining exons
1-4 of this gene for the mutations.
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Methodology:

 The diagnosed cases of developmental disordertedeta CDLS sand RB
will be taken with the involvement of a paediatitiand a ophthalmologist.

* The family history and the clinical details will beken. Pedigree analysis will
be done.

» Mutational analysis in the hot spot region usingcsfic PCR primers for each
NIPBL/related gene and RB gene will be done.

*  Mutational data in Indian patients will be genethtThe study group will
include the children and their parents’ along itk controls.

» Genotype phenotype comparison will be done for ioghdisorders.

» Distribution of SSR in the genes responsible f& @DLS and the retinitis
pigmentosa (available at NCBI database)will be istlidto identify the
mutation prone region

Outcome and deliverables:

Generation of mutational data in Indian patientpeeglly from Western
Maharashtra region for developmental disorders lamto CDLS and retinitis
pigmentosa

PROJECT : V

Public health genetics programme using hemophiliasaa model

Pl : Dr Anita Kar
School of Health Sciences

Rationale :

As the name implies, genetic disorders occur dugette dysfunction. They present
during the neonatal and pediatric periods as sBveenful and incurable disorders
of children. A review of existing literature showmat India has a significant amount
of data on the genetic basis of common disordemwever, the data on the
epidemiology of these conditions is significantlgcking, primarily since these
conditions are rare and have very low populati®@valence. Rare diseases present as
a methodological challenge to epidemiologists sste@dard methods cannot be used
to extract epidemiological information. Rare diseasgistries provide a method for
capturing data which can then be used for desgiltire epidemiology of the
disorders. There are no established protocolsdoetic counseling at the population
level. While laboratory data can provide knowledgeprevalence of various types of
mutations, health systems research forms the pyim@erational tool for translation
of information so as to reach the population.

This research will use hemophilia as a model systdemophilia occurs due to a
dysfunction in the coagulation factor gene, Fadbr (hemophilia A) or Factor IX

(hemophilia B). Patients have frequent hemorrhagisodes, which with progressive
age and sub-optimal treatment, results in seveheogathy of joints, especially knee
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joints. The goal of a public health genetics pamgme is to (a) prevent the birth of
individuals afflicted with genetic disorders and @im at providing the best available
treatment for existing patients.

This project will address (a) that is identifying srategy to provide genetic
counseling at the population level.

Background work done :

The focus of the Principal Investigator’'s resedscto develop a model for preventive
genetics that is research into the prevention aktie disorders through population-
based genetic counselling offered through publialthe support, as well as
developing strategies for support for existing grats. Using hemophilia as a model, a
rare disease registry which records 16-year dataeomophilia for diagnosed cases in
this state has been developed, and has been useddnbe the epidemiology of the
disorder in the state of Maharashtra. The preealemd risk factors for disability in
hemophilia have been reported and genetic studesge Hbeen undertaken to
understand the prevalence trends of this disordérbibliography of hemophilia
research in India has been constructed, that di$tarticles published in this field
from India between 1990 and 2010 (to be availabtetly at www.anitakar.com). An
ongoing study, the first of its kind from the dewgihg world, is measuring the
pattern of bleeding, its cause, treatment decisants the cost of treatment through
analysis of 600 weeks of bleeding data obtaineolutin a prospective patient follow

up

Selected publications :

1. Kar A A bibliographic analysis of hemophilia resgatin India and its utility in
providing data for prevention and care (Ind J CoMed, in press)

2. Kar A (2010) Factors influencing haemophilia prevale estimates from the
volunteer supervised Indian registry at Maharashitaemophilial6, 952-954

3. Kar A and Potnis Lele M (2004) Haemophilia datdlemtion in developing
countries: example of the haemophilia database ahdvashtraHaemophilia
10:301-304.

4. Potnis-Lele,M and Kar,A (2001): Descriptive epidelogy of hemophilia in
Maharashtra, Indislemophilia7 :561-567

5. Kar, A, Mirkazermi R, Singh P, Potnis-Lele M, LaleaS, Lalwani A and Shah
A S Disability in Indian patients with haemophiHaemophilia (2007), 13,
398-404

6. Potnis-Lele M and Kar A (2006) Prenatal diagnosishemophilia A J.
Genetics Screening and Healthl 25-32
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7. Kar, A and Potnis-Lele,M (2003) Impact of familystory on family size in
patients attending a hemophilia clinic in Punejdntht J Epid 32: 316-320.

Objectives of the proposed research :

1. To describe the epidemiology and develop mutatiodatabases for
hemophilia
2. To develop a model for uptake of genetic counsedingy measure its impact

Methodology for objective 1 :

1. A Maharashtra Hemophilia Network will be estab&éd and after a network
meeting, data will be collected from the seven hemil@ chapters in the state of
Maharashtra. The data will be on : Personal idiensif name of HTC/ hospital, type
of factor deficiency, severity, date of birth, agfediagnosis, age at registration, place
of residence, patients occupation, income, farmgome, family history, date of last
contact with the HTC. Using only personal identiiethe data will be checked for
duplications, and duplicate entries will be remavédter coding of the data, the
entire data will be compiled and analyzed for plewee trends, annual case
registrations, ratio of HA to HB, age at diagnoaige at registration.

Methodology for objective 2 :

Methods for analysis of the inversion 22 and isi@mr 1 mutation will be
standardized. Mutation and gene deletions willdoee by exon scanning, using
reported primers. CSGE will be used to detect traria and these exons will be
sequenced.

3. Using focus group discussion, the pre and poshseling information will be
developed. Methods to inform families with hemoghdbout risk to female relatives
and the available options will be developed.

4. Using the communication modules, families w#l invited for mutation analysis
and carrier detection. Mutation will be analyzedtlwe patient and then offered to
female relatives at risk.

4. Since the University does not have clearancdot@re-natal sex determination
tests, in case there is need of ante-natal testiregwoman will be appropriately
referred.

5. The number of patients and female relativestkstill be determined by the end of
the project.

Project deliverables :

The project should lead to some fundamental toothe field of hemophilia genetics,
viz.,
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1. A genetic counseling module for hemophilia whicti e validated by
» data on the number of at risk women who have beasitized
about their carrier status
» data on number of women volunteering for mutaticnesning
2. Mutation database

3. Epidemiological data

Phase wise programme

All objectives will run concurrently
Project VI —

Social Determinants of Health in Maharashtra: Assssing Theory,
Policy and Practice

Prof. Suhas Palshikar, Dept of Political Sciences
Prof.Dr. S.M.(Raja) Dixit, Interdisciplinary School of Social Scviences

Dr Sharmila Rege, Head of Women Studies

Rationale:

The Commission on Social Determinants of Health@§8pwas set up by the World

Health Organization in 2005 to support action aa sbcial determinants of health to
improve overall population health, improve the mlgttion of health, and to reduce
disadvantage due to poor health. It publishediital freport ‘Closing The Gap in a
Generation: Health Equity through Action on the i8bdeterminants of Health’ in

2008. This landmark document underlined the chg#éerfor health equity and calls
for careful study and of social conditions beforeligpes are drawn up and

implemented.

The social determinants of health that is the @@t in which people are born,
grow, live, work and age, and the structural dsvef those conditions, that is the
distribution of power, money and resources are nesognised as important sites for

policy intervention.High medical costs, the impewsiity of technology-intensive
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specialty medicine and the difficulty in accessiogrative primary care which

constitute a crisis for health and medicine reqgualitative exploration.

While social science research on public health ideing increasingly
acknowledged by medical scientists and public hedltspecialists , the precise
nature of academic exchange and collaboration needis be worked out through
interdisciplinary research projects and joint curriculum development
Programmes This proposal develops upon the qualitative neteaand policy
analysis undertaken by faculty members in sociglognthropology, women'’s
studies ,political science on reproductive healtd aexuality, occupational health,
birth markets and sex ratios, medical pluralism arehtal health. Building upon the
expertise and critical significance of themes tbibofving maybe outlined as areas
having potential for developing excellence througksearch and curriculum
development programmes.

1. Social Gradient in reproductive, Occupational ad Mental health

Research projects would focus on health outcomeknksd to position in social
hierarchies, described by income, occupation amdaitn, caste, by ethnic group or
by gender They would explore in particular theigbgradient in health (intersection
of inequalities) and implications of the same faligy and programmes. Thus
review of policy initiatives and communities at lgéd, national and state levels and
local practices would be an important constituénteearch.

2. Social Gradient in Assisted Reproductive Technobies

Research would focus on myth of ‘miracle curesitfiéertility and sex determination’
by focusing on the social and economic context lwctv technologies are developed.
The social and individual costs of ARTs particujain a transitional health system
and the social gradient in surrogacy and neo-eugegie important themes to be
explored.

3. Critically Assessing Global and Local Movemesstfor Health Equity

In Maharashtra, there have been several social mewes, civil society interventions
and self help initiatives that have suggested radiaere models by building an

integrated understanding of
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* Health determinants
* Health care system.
» Health care ideology

These initiatives have often been spearheaded byamtively small groups of
activists with some professional training in healthrelated fields. They have formed
networks of concerned activists, have often usedianand judiciary to press for
policy changes and have often succeeded in creatwageness or sometimes even
bringing about policy change on key health issudsese initiatives need to be
documented the alternative health care initiatigegjgested by them critically
assessed.

4. Opening new grounds for a dialogue between a &etlitical medicine and
social sciences

A set of historical studies on cholera, post-traticnstress disorder, ischemic heart
disease, and under-nutrition in contemporary Iidige cleared new grounds for a
dialogue between a self-critical medicine and tbe/ rsocial sciences . They have
suggested that public health focus olarge-scaleepte/e programmes has resulted in
the underdevelopment of primary care in the cugathode and this deficit in curative
care is targeted by the new corporate hospitalsatiapt as standard an expensive
and inappropriate form of tertiary care that is ketéed globally. Doctors trained in a
tertiary setting are ill-equipped to provide apprate medical care in any other

context.
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Area |l : Interdisciplinary Programme in Social Sciences and
Humanities under the holistic development

This proposal is based on the work done underitise ghase of the UPE, wide
consultations among faculty members and feedbaokivied from the UPE Review
Committee (Feb. 2010) and the UPE Committee (J&11R The UPE Review
Committee’s Report states the following about CSSH:

“Given the constraints of funds and time, the waldne by this Centre is
impressive. The Centre was a later entry into ghiggramme and has been given 1.2
crores as financial support. The overall work istive right direction fulfilling some
of the objectives of UPE. It is necessary to camiproviding support to the Centre
to provide excellence in teaching and research.”

In the UPE second phase we propose to havatardisciplinary Programme
in Social Sciences and Humanities/hich will be conducted through ti@entre for
Social Sciences and Humanitie§CSSH). In the University’s UPE Second Phase
Proposal it is specifically stated thaider the holistic development we propose to
support the CSSH The following logic informs the choice of thectis area for the
second phase:

« Continuation and expansion of the work done infitts¢ phase;
* Inclusion of concerns of all disciplines of Socsliences and Humanities;

and
* Most importantly, crucial areas requiring inputsnfr Social Sciences for

public policy making for moving towards just andlimsive social orders.

For bringing out thelose connection between UPE Phase | and Phaseldit us
first havealook on the history of the CSSH very briefly

Introduction :

The University of Pune has been committed to enthadalanced
development of all disciplines. On being identfesUniversity with Potential for
Excellence the University, as per the guidelines of the U@, in place the systems
to define the thrust areas of research and teachmgse included Bio-informatics,
Biotechnology, Simulation and Modelling and SerStudies. To ensutealanced
development and fair access to opportunities for deving excellence across the
disciplines the University established the Centre for So8@énces (CSS) in the
year 2003-04, which is, from 2007-08, known as @efdr Social Sciences and
Humanities (CSSH) as per the recommendation oRthéew Committee.
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Aims and Objectives :

The original aims and objectives of the CSSH inWRE Phase | were as follows

 To enhance the standards of teaching and resear&wodial Sciences and
Humanities;

» To systematically encourage Interdisciplinary resean identified areas;

* To initiate multiple pathways for achieving excelbe;

» To respect and appreciate plural methodologiemianingful investigations;

» To facilitate better quality research through iefracture;

* To develop sustainable intellectual resources;

* To push capacity building.

Governance :

The CSSH is headed by the co-ordinator nominatetthéwice-Chancellor of
the University from the senior academicians fronti&oSciences and Humanities
Departments. To help and advise him especiallydlicy-matters, there is a five-
member CSSH Co-ordination Committee appointed bg Wice-Chancellor.
Considering the interdisciplinary thrust of the ESS&ctivities, the Office of the
CSSH was shifted to the Interdisciplinary Scho@®S) in Humanities and Social
Sciences and the CSSH Co-ordinatorship was assigndet Head of the IDS from
15" June 2009 onwards. The CSSH does not have a sepamainistrative staff, but
is presently functioning through the administrativigastructure of the IDS.

CSSH Co-ordinators (2003-10) :

1. Dr. Sadanand More, Professor and Head, Departnfdphitosophy (2003-4
to July 2006)

2. Dr. Suhas Palshikar, Professor and Head, DepartofeRblitics and Public
Administration (July 2006 to f4June 2009)

3. Dr. S. M. alias Raja Dixit, Professor and Headeldisciplinary School (IDS),
(Humanities and Social Sciences) (Sinc& d6ne 2009)

CSSH Co-ordination Committee (since 18 July 2009) :

1. Dr. S. M. alias Raja Dixit, Professor and Head, (IBSS) and Co-ordinator,
CHSS, (Chairman),

2. Dr. Suhas Palshikar, Professor, Department of iPslitand Public
Administration and former Co-ordinator, CSSH,

3. Dr. Shrikant Paranjpe, Professor, Department ofeBs$ and Strategic
Studies,

4. Dr. Aniket Jaware, Professor, Department of English
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5. Dr. Sharmila Rege, Director, Krantijyoti Savitrib®hule Women’s Study
Centre.

Work done (2003-04 to 3% Dec. 2010) :

The UPE funding of Rs. 1.20 crores provided byul&C was utilized mainly
in the five areas of activities from 2003-04 to 2dIB : Research, Building
intellectual resources, Support for academic ictévas, Capacity Building and
Infrastructure development. The reports of thatkmeere sent to the University and
the UGC from time to time. After the first phasetbé UPE funding was over, the
CSSH activities continued because of the encouragenrom the University
authorities and the valuable financial support ef B0,00,000 from the ‘University
Fund'.

The CSSH provided support to the following Deparite&Centres for various
activities :

Anthropology
Centre for Performing Arts

Centre for Advanced Study in Sanskrit
Defence and Strategic Studies
Economics
English
Foreign Languages
Hindi
History
. Interdisciplinary School (Humanities and Social
Sciences)
11. Journalism
12. Krantijyoti Savitribai Phule Women'’s Studies
Centre
13. Marathi
14. Pali
15. Philosophy
16. Political Science
17. Psychology
18. Sanskrit and Prakrit Languages
19. Sociology

OIP|N|o|g|r|w| b=

[EEN
o

Let us have just a glimpse at the CSSH activitie$s @chievements mainly during the
UPE Phase | :

» The CSSHWebsite (http://cssh.unipune.ernet.jrwas launched.

» The Statistical Package for Social Sciences (SP$Sinternationally
renowned and used software for quantitative analyse¢he Social Sciences,
which was installed in 2007, was made availabletht® Social Science
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Departments. SPSS, for example, is extensively adetthe Department of
Political Science and it is also taught to the stid at the Department of
Anthropology.

e The

CSSH supported research by faculty members involving

interdisciplinary areas and methodologies More than 20 research projects
were supported, seventeen of which are now availablprinted form. The
pre-submission peer-review workshops were condubtiedall researchers
involved in this activity. Marathi translation of Kamala Bhasin’s book
‘Understanding Gender’ has also been made avaiiatitee printed form. The
compilation of Dictionaries and Bibliographies in Sanskrit, Pali, Foreign
Languages Sections are also the academic activiteh mentioning.

Number of projects supported 20

Number of projects completed and published as peaeviewed 17
occasional papers

Papers based on these projects published in reputgournals such | 06
as E.P.W.

Translation published (which is now available in tle book form 01
also)

Related Publications

In the first phase of UPE, the CSSH supported nrasgarch projects and
brought out publications in the focus areas. Tsteidigiven below for reference :

1.
2.

w

A Study of Maths in Pandharpur

Assessment of Nutritional Status of Some Tribal up of
Maharashtra

Can microcredit be an effective strategy for gendainstreaming?
Challenges to the Indian Society and Culture in thge of
Globalization

Devadasi Practice / ‘Sacred Prostitution’ in Corggenary Maharashtra
(Foregrounding Caste in Analyzing Prostitution)

German Perception of the Indian Workplace : A Stirdintercultural
Understanding

Intergenerational Occupational Mobility across @a&roups : A
Study of Pune City.

Maharashtra in the ¥9Century : Literature and Thinking on Science
in Marathi
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9. Mahatma Gandhi and Martin Buber on the Juish QoestRevisiting
a Controversy

10.Marathas in Orissa, 1751-1803

11. Marathi translation of Kamala Bhasin’s book ‘Unstending Gender’

12.Paraskar Grihya Paddhati of Vasudeva Dikshit (Editevith
introduction)

13.Religion of Warli : A study from the perspective Bhilosophical
Anthropology

14. Studies in Political Leadership : A case study arididates in Nagpur
Municipal Corporation Election

15. Sutrapaths in Mahanubhav Literature and Brahmasofr8adarayana
: A comparative Study

16. Towards understanding the Gendered Character af S&\Case study
of ‘Samtol’, ‘Samvadini’ and ‘Jijamata Dal’ of Dnga Prabodhini

17.Tracing the Deserted (In collaboration with SOPPBEGO

18.Understanding Cultural Marginality : A Case studyBoass Bands in
Pune.

The CSSH aims at creatindurable intellectual resources for future
researches in the form oflocumentation and digitization Massive
documentation on Social Movements and socio-culamd intellectual life of

Maharashtra has been done. The necessary fundsmgdem given to many
Departments for this purpose and the Departmems tiane remarkable work

in this area.

Name of the Department

Documentation/Degitization

Interdisciplinary School
(Humanities and Social Sciences

Dinmitra, (Ed. Mukundrao Patil
(Dec. 1918 to Oct. 1952) (File
No.s 9 to 45 : Tarawadi
Archives).

Magowa (Ed. Sudhir Bedekar),
all issues (April 1972 to Jan.
1976).

Tatparya(Ed. Sudhir Bedekar),
all issues, (April 1978 to
March1987).

Satyashodhak Marxwagid.
Comrade Sharad Pat{iylarch
1987 to July 1992 and 2001).
Dnyanodayachi Pabhili
Shambhar Varshéed. Dr. B.P.
Hiwale), 1942.

Documentation pertaining to th¢

D

74



University with Potential for Excellence

nomadic tribeDawari Gosavi.

* Many articles fromNavabharat,
Samaj Prabodhan Patrikatc

* About 35 interviews related to
the Brass Band Culturén Pune.

» Some documents frolRa.Na.
Chavan CollectionWai.

* Some old letters by eminent
persons fronM.S. Dixit
Collection

» Old photographs (1913-17),
AkkalkotPrincely State.

Department of Sociology » History of Sociology,
»  Employment Gurantee Schem
* Human Rights Violations.

D

The Women'’s Study Centre e  Print and Music Cultures of
Ambedkarite Calendar,

+ 6"Dec. Mahaparinirvan Diwas|,

* Nomadic Tribes engaged in
Begging : A gender perspective
on Nath Panthi Dawari Gosavi

* ‘Hindola’ (Film on Desertion)

Department of Political Science ‘Political Partaasd Social
Movements’
Department of Philosophy Digitization of its Jouma

e ‘Indian Philosophical
Quarterly’,

» ‘Paramarsha’ (Marathi), and

* ‘Paramarsha’ (Hindi).

e The CSSH supported manwycademic activities such as Seminars,
Workshops, Lectures, ‘Gharana Sammelansetc. Activities such aSET-
NET workshops, remedial courses and preparation othe study material
for the P.G. students were also supported by thBHCS4any departments
were granted funds foesearch assistance

» The CSSH has also facilitated teengthening of infrastructure in Social
Science and Humanities Departments of the Uniweisiterms ofphysical
infrastructure and equipment needsof various Departments. Especially the
Departmental libraries have been strengthened. The Interdisciplinary
School, for example, added about 500 books inilitaly with the CSSH
support.
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We had invitedProfessor Javeed AlamChairman, Indian Council of Social
Science ReseardilCSSR), New Delhi to visit CSSH and IDS and to address
the faculty and research students ‘Qurrent trends in Social Science
research’ on 23° Feb. 2010.

The UPE funding of Rs. 1,20,00,000 received fromdJ@ the first phase and
funding of Rs. 60,000,00/- received through the idrsity Fund’ in past
three years, was utilised by the CSSH and varigmaBments/Centres for the
above-mentioned activities.

UPE Second Phaselnterdisciplinary Programme in Social Sciences and

Humanities

Aims and Objectives:

The aims and objectives of the CSSH will by anddéaremain the same, but there
will be an expansion of activities for the bettedfifiment of those aims and
objectives. These aims and objectives, in a moeeiBpd form, as suggested by the
Hob’ble members of the UPE Committee (off' 7@n. 2011) are as follows :

To enhance the standards of teaching and resear8wodial Sciences and
Humanities;

To systematically encourage Interdisciplinary reskeain identified areas
through plural methodologies;

To initiate multiple pathways for achieving excelte (1) Curricular and
pedagogical development, (2) Bridge and Capacitydiig for students, and
(3) Developing sustainable intellectual resourdes Digital Archives;

To facilitate better quality research through iefracture.

Focus Area:

Our main focus area is tle®ntinuation and strengthening of the Centre for

Social Sciences and Humanities (CSSHIFor achieving that we shall focus mainly

on:

A. Infrastructure Development andCapacity Building in respect to about
twenty Social Sciences and Humanities Departmeatgf€s associated
with the CSSH;

B. Expansion of CSSH activities, especially Reseamtt Bocumentation.
For that, the key areas of emphasis during thenskpbase of the CSSH
would beDemocracy, Development and CultureWe propose to work,
conduct research, develop projects and build exced mainly in the
following broad thematic areas relating to threeshareas :
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» Mapping Disciplinary Histories and constructing drdisciplinary Theories
and Methodologies in Social Sciences

» Rewriting Social and Cultural History of Maharashtr

» Development and Globalization Studies

» Democracy and Collective action

» Contemporary forms of exclusion : Caste, Tribe Gethder

* Cultural Studies

At this point, some explanation and elaborationualitbe above-mentioned focus
cluster is necessary. The social sciences and htiesatoday are going through a
very challenging and critical phase. In this agglobalization, knowledge-explosion
and communication revolution the whole world isneising vastly growing material
and mental complexities. It has, for comprehendingse complexities, become
necessary for the educators of social sciencesantnities to evolve new research
methodologies, apply new pedagogical tools and meehahe cross-disciplinary
dialogue. The descriptive and positivist role oédt disciplines will have to be
supplemented more by the normative role. Ratherhawee ushered into the age of
emancipatory social sciences and humanities. Witis this awareness that we have
articulated our UPE second phase proposal. Fdodtenced disciplinary growth, our
University proposes to strengthen the domain ofas@ciences and humanities. In
fact we wish to play a leading role at least in Wes India, in this respect. We are
trying to rebuild our domain of social sciences dndnanities in respect to the
current trends and future possibilities. Henceitleatification of three focus areas :
Democracy, Development and CultureThese areas are very much in tune with the
work done during the UPE Phase I.

Democracy :

Democracyis an area of crucial importance in the global asgdecially in the
Indian context. The 2Dcentury was the century of expansion of democeaay the
21% century aspires for the deepening of democracyadly speaking,the
contemporary research agenda directed at democracstudies encompasses the
following areas:

* the idea of democracy and its theoretical imglmas, the liberal, radical liberal and
neo-liberal conceptions of democracy;

* the institutional arrangements ‘necessary’ fomderacy, the art and science of
constitution-making, and the mechanisms to maketieles transparent and free;

* the inquiry into the state-civil society relatmnthe socio-economic conditions of
democracy and the comparison between western ansvestern democracies; and

* democratisation of the ‘private’ domain and iqersonal relations as well as inter-
community relations.
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This research agenda needs to be further streregthdroth by theoretically
sharpening the focus and by expanding the empitarghin covered by democracy
studies. In the empirical sense, India providegla filed of investigation but at the
same time, calls for more complex comparisons tivexat a better understanding of
the democratic processes. The crucial area of figeg®n is probably the
relationship between social hierarchies and denegcrao what extent social
hierarchies constrain the march of democracy andhat extent democracy obviates
or reproduces social hierarchies. Equally fasangais the question of democracy in
the midst of contemporary global capitalism. Theref the Centre for Social
Sciences and Humanities would like to launch an anitibus, ongoing and multi-
pronged programme on the theme of Expansion and Dpening of Democracy as
a part of its activities over the next five years.

Development :

The discourse oDevelopmentis one of the most influential, almost hegemonic
discourses of our times. It is also accompaniedabgnaximalist capitalism. But
besides the challenges coming from the advocate®l@rnative development’,
environmental concerns and issues of rehabilitabbrthe development affected
populations, have given rise to the language ofugion and ‘inclusive’ growth.
While on the one hand development is seen as maixignithe potential of
technology, on the other hand, it is also increglgilseen as a moral choice. These
concerns are not limited to debates about domesielopment policy, they are
equally pertinent to issues of relations betweeth among members of the global
state system.

The Development Studies are researched and taaigimany renowned
Institutes all over the world. For example, Cityit#rsity, London and Institute of
Development Studies, Brighton are two such Ingguh U.K. Just to give some idea
of the development issues studied by them we bhak a glimpse at two tables :

CITY UNIVERSITY LONDON: List of development issues

Aid, Environmental Activism, Ocean Acidification, h{ld Labour, Population
Climate Change, Poverty, Food Security, Refugee&ender, Terrorism
Globalisation, Trade and Poverty, HIV and AIDS, fdical Forests, Human Rights
Volunteering, Migration, Water and Sanitation

Institute of Development Studies, Brighton

Aid and Debt, Gender, Poverty, Children and Youngopgt, Governance
Rights, Climate Change, Health, Rural Developmé&nflict and Emergencies
HIV/AIDS, Trade Education, ICTs, Urban DevelopmentEnvironment
Livelihoods, Water and Sanitation, Finance and Boans, Migration.

As one could easily realize, all these issues mortant in the Indian context
too. But while pursuing the Development Studiesridia, we need to addome
specific Indian issuessuch asPoverty eradication, Caste issues, Dalit Studies,
Devadasi practice, National security, Neuro-psychobical assessments,
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Democratisation of Edutcation. etc.We shall, therefore, take into consideration the
progress of Development Studies in some of theamthistitutes such as

» Institute of Development Studies, Kolkata,

» Centre for Women’'®evelopment Studies, New Delhi,
» Institute of Development Studies, Jaipur,

» Centre forDevelopment Studies, Trivandrum, etc.

Culture :

The area ofCultural Studies is gaining prominence in the current academic
world. Culture is a hyper-complex term having plitlyaof definitions. The twin
issues of democracy and development in a rapidhipadizing global social order
deeply affect the mental and material set-up of moamties and nations. Therefore,
communication, language, artistic expressions dteunadergoing a phase of
redefinition. As spatial mobility gains momentummtermixing of communities
enforces new ways of cultural expression, literaryiculations and unmatched
requirements of transliteration of vocabulariegpeziences and formal interactions.
As communities shape new collective identities tliemselves, there is a need to
accept particularities and honour them. At the esaime, the rise of particularities
gives rise to a moral and political burden on nsustieties to take a call on pluralist
public policy and a pluralist collective ethic inrder to escape the path of
majoritarianism.

In India Cultural Studies are pursued at many tusts. The Jawaharlal Nehru
University, New Delhi has a separate School of leayg, Literature and Culture
Studies. B.A. Course in English (Cultural Studissjaught at Jadavpur University,
Kolkata. M.A. Course in Media and Cultural Studiestaught at Tata Institute of
Social Sciences, Mumbai. International Centre fardt@al Studies is active at
Nagpur. We also have a Centre for Performing Awile developing Cultural
Studies under the UPE second phase programme engnaing at keeping pace with
the current trends in Cultural Studies, studyirgdtiernate and subaltern models and
mapping the Indian Unity in Diversity as well as/Bisities in Indian Unity. We shall
have a special focus on Literature from below. Weppse to strengthen all our
Language Laboratories.

Preparatory work :

For undertaking all the above-mentioned programrapd activities the
preparatory work has already begun in the firstsphat UPE. Let me put before you
one such important effort for educational excelenc

The CSSH has planned the areas of interventioh®ibasis of &#aseline survey
of 11 Universities in Maharashtra conducted through the Women’s Study Centre
during 2008-9 :
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» Documentation of experience in 11 Universities iaHdrashtra

» Detailed interviews with over 100 faculty membensl students

* Interviews with Curriculum designing bodies: Menmbaf BOS, Faculty ,
Academic Council

» Collection and analysis of textbooks, guides, qaaspapers, syllabi in
practice, reports of various seminars, debates igheh education in the
region

Broad Findings of the survey were as follows:

» Absence of teaching materials in Indian languages,

» Lack of innovative pedagogies,

* Predominance of ‘Western frameworks’,

» Dearth of ‘relevant and situated’ theories andicula,

» Absence of Interdisciplinary Curricula,

* Risks of ‘applications’ mode and vulgar vocatioration,

» Lack of imagination for training of students whdagures will be outside the
academia,

Thus, we feel thabuilding excellencerequires

» Bridge and Integrated Programmes to address thébgiwveen UG and PG
programmes,

* Workshops for Curriculum Transformation, Buildingdching and Research
Capacity for new times,

» Building new teaching resources and methodologies

It may be noted here thet the recent past, the University of Pune has resed
the Curriculum of all the Faculties and encouraged innovation and quality
improvement. The social sciences and Humanities Departmenis tekenmany
important steps that suit with the contemporary reqiirements. Let me mention a
few examples to prove the point. The DepartmentSo€iology organized some
remedial programmes committed to training studentnglish communications and
developing Marathi as an academic language. Siragdtvity is being carried out by
the Departments of Political Science, Economics 8adskrit and planned by the
Department of Pali too. The Women’s Study Centrs kizsigned and made
compulsory a Bridge Course. The Department of iealiScience has also launched a
compulsory Introductory Course for bridging the dagiween UG and PG courses.
The Department of History has planned a Certific@murse inModi Script to
facilitate research in Maratha History. Let me gavdew examples of theourses
relevant to current trends and requirements:

» Department of Marathi : Course on Functional Marath
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» Department of Anthropology : inclusion of recen¢rtds such as Medical
Anthropology, Urban Anthropology, Development Amtpology in the
syllabus,

» Department of Economics : Course on Political Ecoyoof India’s
Development,

» Department of Sociology : Courses on Urban ChuilecAction, Sexuality
and Violence Studies, Rural Development in India,

» Women’'s Study Centre : Masters Programme in Gen@eidfure and
Development Studies, first of its kind in Indiahat brings three
interdisciplinary fields together to develop  skillfor criticality and
employability.

All these Courses and experiments areititiicators of our progress towards
the achievement of the objectives of our UPE Programe and the UPE funding
for the second phase will certainly boost thesertf

These efforts will also be based on some Guidefirea the reports on the state
of research and training in Social Sciences indnby Individual scholars and
institutions like thevaidyanathan Committee Report(2001) of the Indian Council
of Social Science ReseardiCESR) and thePartha Chaterjee report (2002) of the
Social Science Research Coun&85RQ.

Methodology of running the Second Phase Programme :

The second phase programme of the UPE will be adeduthrough the
Centre for Social Sciences and Humanities (CSSHindall Social Sciences and
Humanities Departments/Centreswill be associated with the CSSH in running the
programme. It will be a@aeam-work done in a perfect team-spirit. Thrultiple
methodologiesof different disciplines will be respected and theerdisciplinarity
will also be promoted. The following Departmentsi€es will participate in the
programme (and if necessary, any new Departmentg#2ewill also be included and
the cross-disciplinary dialogue will also be creangth the other faculties such as the
faculty of natural sciences) :

Centre for Advanced Study in Sanskrit
Centre for Dr. Ambedkar Studies
Centre for Performing Arts

e N

Centre for Studies in Classical Indian Buddhist
Philosophy and Culture

Department of Adult, Continuing Education
and Extension

Department of Anthropology

Department of Defence and Strategic Studies
Department of Economics

Department of Education

o

XN
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10. Department of English

11. Department of Foreign Languages

12. Department of Hindi

13. Department of History

14. Department of Journalism

15. Department of Marathi

16. Department of Pali

17. Department of Philosophy

18. Department of Politics and Public
Administration

19. Department of Psychology

20. Department of Sanskrit and Prakrit Languages

21. Department of Sociology

22. Interdisciplinary School (Humanities and Social
Sciences)

23. Jayakar Library and Department of Library
Science

24. Krantijyoti Savitribai Phule Women'’s Studies
Centre

Phase wise programme:

The second phase programme will be divided intddhewing three sub-phases :

Phase I. First year : Infrastructure developmermipointment of staff,
documentation and digitization, initial academidiaties such as Seminars
etc.

Phase II: Next three years : Capacity building,gResh projects, continuation
of documentation and digitization and other academactivities. This will be
a more mature stage of expansion yielding mordteesu

Phase llI: Last one year : Peer review work-shgoslication of reports of
research projects. This will be the concluding phesmpleting the tasks and

planning for the future programmes.

Expected Outcome / Deliverables :

Given the broad scope of the second phase we isudéthe following
deliverables :

Publications by Faculty on research done undefatigs areas
Policy intervention regarding higher educationnsiation studies and urban
development
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* Publication of Reading Material in Marathi for Salci Sciences and
Humanities

» Creating a digital archive of source materialsgang to focus areas

» Development of new Courses and Curricula integgatiith the focus area

* Augmenting infrastructure in Social Sciences and ménities
Departments/Centres  particularly libraries, readimgoms, language
laboratories and psychology laboratories.

Budget :

We shall require the funding of minimum two croopees. For the fulfillment of the
above-mentioned task, we propose to have the steccprogramme as shown
below:

Item Yearly Budget Rs.In
Lakhs

s 2n 39 4" 5N Total

Infrastructure Developme 04| 03| 01 01 01 10.0

Curriculum Development and Teaching | 03| 3.5| 03 03| 25 15.0

Capacity Building (Innovative courses, 05| 05| 05 05| 25 22.5
teaching/study material, pedagogical tools,
orientation etc.)

Research and Documentation 05| 75| 05 06 04 27.5
Seminars, Workshop, Conferences, Tr | 2.5 | 3.5| 2.t 2.5 1.t 12.5
Translations and Publications 15| 25| 35| 35| 15 12.5
Grand total 21| 25| 20 21 13 100.0

(The reallocation will be made if necessary anadonsultation with the CSSH Co-
ordination Committee. Wherever regular recruitmemesnot possible, the instrument
of Hiring charges will be adopted as it was donPliase I.)

Justification :

Considering the previous experience, the huge &gk the nature of the
CSSH activities (that include the activities of mdhan twenty Departments/Centres
associated with the CSSH), the above-mentionedigioov is necessary for the
successful completion of the second phase of th&. URe have given highest
priority to research and documentation. Therefdre table shows the highest
budgetary provision for research and documentatiGapacity building will
potentially be a major innovative area. Therefaras also given high priority in
budgetary provision.

Closing Statement :

The CSSH is a small step towards generating irgeiglinary balance. The
Centre aims at reorganization of academic and adtrative activities of the
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concerned Departments and make the faculty anestsiadnore capable of handling
emerging intellectual and practical challengeshaf hew knowledge society that is
simultaneously globalised and iniquitous. The CS8itdsees expansion of the role
of social sciences and humanities in this sceramrthope to contribute to the puzzle
called human society.

We hope to receive generous funding and contingestnengthen the CSSH
in the UPE Phase Il. We shall try to utilize itthe best possible manner.

This suggests new lines for researching medicaitipeagainst formidable backdrop
of knowledge, orientation and elitism of modern magk. The constant everyday
work of translating knowledge and experience toraskl a local situation and do
justice to the individual patient remains largelyisible and undervalued in research.
Theorising this practice, and changing contourkeslth providers and workers will

open up new directions in health care.

Area lll - Centre for Modeling and Simulation in collaboration with
the Center for Social Sciences and Humanities

1. Vision and Mandate

The Centre for Modeling and Simulation, UniversifyPune, was established
in August 2003 with the aid of the University wiBotential for Excellence
(UPE Phase 1) funding from the University Grantsm@assion (UGC).
Keeping up with the modern trends in academicsraesdarch worldwide, the
Centre's vision and mandate is as follows:

1. To promote, support, and facilitate academic argkaech activities
related to mathematical modeling and computatismallation and, in
particular, the use of computation as the \thinérgc c methodology"
(besides theory and experiment).

2. To aggressively promote a problem-centric outloak real-life
problems, and highly multidisciplinary approachdstt transcend
traditional boundaries separating in- dividual stfe disciplines.

3. To keep up with the state-of-the-art in computimgl,ain particular,
develop strong expertise computing technologieshsas high-
performance computing, grid computing, etc., angrtumote a culture
of sophistication in computing on the UniversityRafne campus.
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4. To establish a backbone for research and acaddimatscuts across
disciplines, and serves as a seed for nucleaticudi activities on the
University of Pune campus.

Last, but not the least, is the highest and urgtat@ndate of all academics: to
create excellent, versatile minds that are capablearning by themselves, of
thinking deeply, of questioning dogma and authoatyd of seeing beyond the
immediate.Our achievements (Sec. 2) and proposed future plagSec. 3)
should be judged in the light of the above visianWe also list below our
achievements in the first phase of UPE.

Contributing Faculty : Dr. Mihir Arjunwadkar, Dr. Sukratu Barve and Pro
Anjali Kshirsagar

2. Achievements 2003-10

2.1 Academic Programmes

1.

o

Innovative, broad-based, and highly multi-disciphy academic programmes
(2-year Master of Technology (M.Tech.) Programme in Modeling and
Simulation, 1-year Advanced Diploma Programme in Modeling and
Simulation) that train students on generic methodologies {(appl
mathematics, applied statistics, computing) usefullealing with a range of
Modeling & Simulation scenarios + minimum 6-month
project/internship/industrial training. (Details at
http://cms.unipune.ac.in/programmes/).

Multi-disciplinary input: Masters (any disciplinedr B.E. + F.Y.B.Sc.-
equivalent mathematics background. Continuous sss®¥, student:teacher
ratiois _4: 1.

All CMS courses are open to campus students. Geelye CMS students
often take specialized courses (e.g., Stochastideidan Finance, Department
of Statistics) offered by other departments. Convimbgrest courses are often
organized jointly with other departments.

Faculty shares their expertise in Modeling and $tien by way of taking up
collaborative research with other departments aaliveting introductory

lectures occasionally on M & S for other discipiiie Defense, Zoology and
Social Sciences etc.

Representative student success stories:

 Rashmi Kulkarni (alumnus 2008-10, microbiologistypow in Ph.D.
programme at |ISER, Pune, in mathematical/coatmral ecology.
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Anirudh Rana (alumnus 2006-07, mathematician), naw Ph.D.
programme at University of Victoria, Canada, redlafDEs governing
atmospheric dynamics.

Vilas Shinde (alumnus 2005-06, chemical enginesrBirla Technology
Centre, an elite organization within the Birla gopuvorking on CFD
simulations.

Aquila Mavlankar (Alumnus/2007-09, Department ofy®ibs), who did
her M.Sc. project with Mihir Arjunwadkar (CMS) onaakeling vehicular
traffic (2008-09), is the recipient of the _rst DManmohan Singh
Fellowship, University of Cambridge (2009).

All our M.Tech. students from the first batch tipaissed out in June, 2010
have been placed (with two of them securing jobghim last semester
before they finished the program).

Most of our Advanced Diploma students are contiguin the field of
modeling and simulation in Industry.

High level of interest from working professionalseking to enhance their
skills in M&S. Running the programmes in part-tiwigial mode needs
additional manpower and a critical faculty mass.

Our pioneering efforts are recognizeaist factaby, e.g.,

- Similar programmes that have come up in Indiar@hare only two other
teaching programmes in India but at lower levelantlours).(We have
signed an MOU with a University in Norway and negtbns are in
progress for a joint M.Tech. Program with a uniitgren UK),

- US Congress Bill H.R.4165 introduced to \proviglants to encourage
and enhance the study of modeling and simulatiansditutions of higher
education.”

http://www.house.gov/forbes/newsroom/msnewsletter/01152008.htm

Strong Industry Association : Involvement of people from local industry
(Tata Research Development and Design Centre,sBarsiSystems Ltd.,
Computational Research Laboratories Ltd., Tech Kddai Ltd., etc.) has
been with the Centre right from its inception; theye contributed to the
development of curricula and are associated thrqueiodic colloquia,
case-study sessions, courses on specialized tepickent projects, etc.
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2.3

2.2 Research

e Collective funding generated :~1.96 Crores over 9 projects, primarily by
3 in-house faculty emphasizes the efforts of facidt individual research;
(the two Directors' individual funding attachedtheir parent departments
is not counted). Agencies: DST, DBT, DRDO, EU.

e Research areas: computational materials modelingapex systems,
industrial/ applied mathematics, computationalksyst biology, statistical
data modeling and analysis for astrophysics.

e Publications: ~ 60, with at least one author hgvibMS affiliation.
Average impact factor 3+.

e Multi-disciplinary Ph.D. thesis: 4 in-house + 7 lablorative/supported.
lllustrative titles of in-house theses:

- M. Ali Saif, Studies on Agent Based Models in Complex Systems
Awarded: 2010.

- Abhijeet Sonawand)ynamical Phases and Related Phase Transitions in
Coupled Map LatticesSubmitted : 2011.

- Amir Reza Aghamousa Farast@osmological Parameter Estimation:
New Methodologies for Better Inferen&xpected completion: 2012.

- Prachee Chandrachoodhermodynamics, Geometry and Electronic
Structure of Confined Systenkxpected completion: 2012.

- Organized one international workshop (electratracture calculations),
two local workshops (CFD); ~65 M&S colloquia, resgaseminars, case-
study presentations given by local, national, imiional speakers from
industry and academics, primarily for our studenis they are usually
open for all and are attended by interested faauity masters and research
students from other departments.

HPC Services for the Campus

Establishment, management, and maintenance of Hieiltiés for campus
researchers:

. Symmetric multi-processing (SMP) platforms (SGIiXB700, Bull), 14-node

Linux cluster

. Users across the campus: ~18 faculty (quantum actgmicomputational

materials, computational biology, complex systerb&informatics), ~40
research students.
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3. Estimated publications that resulted from CMS cotmgufacilities: 120.

4. Maintaining Bull machine (SMP) platform for NISDA®éfense related project

on the University Campus)

2.4 In-House Infrastructure

3.

GP/GPU computing for research and educationalqaes 6 NVIDIA CUDA
machines.

A 10-node blade-based HPC cluster for funded rekeain
computational/systems biology (2009).

Building: has been inaugurated and Cetre is inpiteeess of shifting to the
new building by end of February, 2011.

In-house library: ~1900 hand-picked books on spieeid topics related to
M&S.

Websitehttp://cms.unipune.ac.in/:
- as a medium for disseminating educational mdteriaur students.
- to document almost everything that we have done.

* In-house lab for students: ~20 Linux desktops, 2#ess, Internet access,

large software base, web space for all.

Proposed Plan for UPE Phase I

3.1 Teaching

1.

Specialized courses (1 and 2 credits) or specigigse short duration need
based courses, catering to the computing needaropes departments, e.g.,
Computing (e.g., R) and M&S courses for biologistecial sciences, and
humanities students with non-mathematical backgfoun

Special-purpose courses and short duration progesnoned to the needs of
local industry.

Masters in Computational Finance, to deliver a hada mixture of domain
knowledge of finance/economics and computationghods, can be taken up
in collaboration with economics/commerce departsieByllabus is ready.

M.Tech. Programme in M&S (Virtual Mode/ web based)cater to working
professionals (we do receive lot of queries throwgh the year for this,
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3.2

industries and national institutes are ready touttepersons for such a
programme).

Joint academic programmes with campus departménygdr in the domain
department + 1 year with us), e.g., M.Sc. in Plg/sigth specialization in
M&S.

Outreach programmes for undergraduates and sclagl summer internship
programmes, affiliate programmes for teachers.

Research

Strengthen existing research focus areas (compogdti materials,
industrial/applied mathematics, computational kggloby adding at least one
faculty for each area.

Add new research focus areas by bringing in new sprlized faculty with
expertise in M&S related to highly relevant areas sch as: infectious
disease modeling, modeling for ecology and envirorent, complex systems
and agent-based modeling, modeling for behavioralra social sciences,
modeling for Security and Defense applications etc.

The importance of these areas need not be empHasezre. We propose to
undertake research in these areas by having aRbim. program with faculty
of University of Pune from Social Science, Defesgalies and Health Science
Departments.

* Modeling for pollution/environment, disease prodaga and disease
control using the vast amount of data availablessthe disciplines; it will
enable correlating available resources for headthe dor children and
women. There will be inherent need for specialatmrative efforts among
the M&S specialists and subject experts from retppedisciplines. We
propose to use grid models for data collectionamalysis.

e Traffic modeling for urban areas and modeling fafédhse using Game
theory may be undertaken in collaboration with NASBnd experts from
defense institutes in nearby area.

e A Virtual M&S Journal: a high-quality, peer-revied, Internet-based
journal dedicated to computational science, modeéind simulation, and
related multidisciplinary areas, to advocate arahyote multidisciplinary,
problem-centric approaches.
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3.3

Manpower

With the building ready, the Centre is ready to ag the scope of its
activities. A ertain critical man power is neededdevelop a vigorous and
dynamic intellectual ambiance and sustained ovepadiductivity and a
meaningful growth of the Centre. University of Puras taken steps to appoint
faculty on a long-term basis with periodic assesgme

We therefore propose to have a position at the &ekeScientist level for five
years with a consolidated salary.

The Centre has been lucky to have efficient andekent support staff
(administrative and technical) so far.

Continued financial support from the UGC and thaversity (plus efficient
and adequate administrative support and a strond” "an part of the
University) are therefore of paramount importance the growth of the
Centre!

Phase-wise Plan :

Phase | (year 1) :Organization of lectures /short-term workshops Social
Scientists (faculty + research staff) and subseigdesigning of need based
courses for masters and research students.

(A sample course is attached.)

Phase Il (year 2 and 3)1dentifying requirements of the individual facutipd
designing projects under CSSH, getting the sarstajrthe University bodies
for running the course and their implementation.

Phase Ill (year 4 and 5) : Actual implementation of the courses and carrying
out the projects as per needs with the help of EhTstudents of modeling and
simulation.

A Sample Lecture Course in Statistical Modeling $mrcial Sciences has been
designed and is given below.

INTRODUCTION

Extensive application of mathematical models inawiétral sciences is one of
the upcoming trends that University of Pune woudleniify for future growth.
Following up on this view, we propose to promotel dacilitate academic
interaction between CMS and the social sciencearttepnts. The course of
modeling which we suggest is developed with thisind.

90



University with Potential for Excellence

Such an interdisciplinary and multidisciplinary igity is expected to face the
usual prospect of getting slotted into a vanillaurse in mathematics or
statistics. To avoid this we have decided to framneourse specially for
teachers with behavioral sciences background. Atstmourse is proposed
restricted to the domain of statistical modelindiich is a very frequently
encountered aspect of mathematical modeling irassciences. The teacher is
expected to build on real life examples from prtgetaken up by various
teachers who take this course.

We hope that this interaction generates usefuldaekiwhich can be employed
for improving this course and designing more ofhsaourses for behavioral
sciences.

SYLLABUS

The mini course is planned over a period of 15ulead, each of 1 hour
duration. The syllabus is outlined below. Each isactvould take about 3-4
lectures. The teacher is expected to select adpied from each section so as
to ensure continuity in the course.

A. Descriptive Statistics

Distribution of scores, Central Tendency, Varidpjli Transformation,
Regression and correlation coefficients, Ordina Blominal Variables.

B. Inferential Statistics

Statistical principles, Normal Distribution, Sammgi Distributions, Testing
statistical models, Two group design, One way amd tvay analysis of
variance,testing measures of association, modeisofdinal and nominal
dependent variables

C. Programming environments

Hands-on sessions on two environments R and SRS&ewmmended. Two
examples from descriptive statistics section anal from inferential statistics
may be taken for tutorials.

D. Advanced topics

* Structural Equation Modeling and factor analysis
* Multilevel models

* Cluster analysis

* Latent class model

* [tem response theory

* Survey methodolgy and survey sampling
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TEXTBOOKS

Statistics for Social Sciences -David A Kenny
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BUDGET ESTIMATES: SUMMARY

3. Non-Recurring

Item Amount (in lacs)
Research Scientist @ Rs. 35,000/- pm for first years 228

@ Rs. 40,000/- for next three years

Expenditure for infrastructure @Rs. 5 lacs per year 250
Management and maintenance of high-performance etingp

facilities

Contingency 12.2

TOTAL 50.0
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Area llI- Bidiversity:

Capacity Building Programme in Biodiversity Assessrant of

Western Maharashtra

A Joint Project Proposal involving Departments aftéy, Zoology, Microbiology,
Geology, Geography, Chemistry, Physics, Statistfidathematics, Bioinformatics,

Biotechnology, Health Sciences and Institute ofrBawmatics and Biotechnology

Project summary

Biological resources are vital to maintain ecolagjizalance as well as for economical
and social development. The resources play an iapiorole in ecological security
both at regional and national level by contributinglimate stability, water resources
and to mitigation of global climate change. Theorgses also provide means of
sustenance to the local communities. In recentsy®&tional level initiatives have
been undertaken is the form of biodiversity assessmprogram and strategies for its
conservation through National Biodiversity Strategy Action Plan and Biodiversity
Act of 2002.

Pune region is one of the rapidly growing urbarmarg the country having spread
over few thousand sq km area and which continuegrdw further. On its western
side are the Western Ghats, which are charactebydugh altitude plateaus which
comprise of diverse ecosystems like fresh wateedakrasslands and forests in the
valleys. The Western Ghats show high biodiversity eonstitute one of the Hot Spot
areas identified at International level. To theteasside of Pune is the rain shadow
region, which receives scant rainfall, but whictsthtarge man-made lakes due to
construction of dams on the rivers flowing eastwarthis region therefore consists
of large wetlands surrounded by grasslands andddoyduous forests. Thus two
distinct regions, each with a distinct climate adracteristic biodiversity, exist on
either side of Pune. In addition, the Western Glwatsler the Arabian Sea, which

constitutes another interesting ecosystem.
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The Departments participating in this Joint propos&ésh to undertake in-depth
biodiversity studies on representative sites irhesicthese regions, with a view to
evolve strategies for conservation as well aszatiion of the biodiversity. Each of
the departments have contributed to various frordieas of biology, public health,
chemistry and earth sciences, as well in statistind bioinformatics methods, as is
evident from the support they have received fromidwal funding agencies and

research publications.
Key words:

Biodiversity assessment and analysis, Western GRatdbon sequestration, Species
recovery, metagenomics, plant microbe interactR@BPR, public health and disease

risk, bioprospecting, bioremediation, restoratiod ananagement.
Introduction

Biological diversity refers to the variety existingithin the living word. It is
commonly described and studied in term of ecosyssm®cies and genetic diversity
corresponding to fundamental and hierarchical-e€elatlevels of biological
organization. Over the years there is an increapnegsure on biological resources
resulting from human activity and this has causeedaiction in biodiversity. Due to
growing concern all over the world, UNEP took th#iative to protect and conserve
biological resources. In 1992, the Convention af Biversity (CBD) was introduced
in Rio’'s UN Conference on Environment and DevelopteThis initiative became
the basis of various research, teaching and awsseregrams in academic institutes
and community based organizations. The governmieots efforts in planning and

management of biodiversity through various legrgéaind conservation measures.

India in recent times is in a state of rapid depeient and Pune region is one of the
fastest growing centers in the vicinity of the WestGhats. This region has various
climatic zones and habitats and exhibits high hiediity. The British ecologist Prof.
Norman Mayer recognized Western Ghats as one of $jatts of diversity. His
classification of an area as a Hot spot was basdd o criteria: (a) the region should

have more than 1500 endemic species and (b) thenrehould have changed/ lost
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70% of its original habitats. Hence there is aneatgneed to understand and

document this biodiversity and take measures $ocanservation.

Several Departments of the University of Pune viessbindertake an interdisciplinary

research program to investigate different aspeati®iming to biodiversity.

The Botany, Zoology and Microbiology Departmentsuldoundertake studies on
ecological, systematic, biochemical, physiolog@adl genetic aspects of biodiversity
in plants, animals and microorganisms in the idiexti ecosystems. Besides this,
efforts would be made towards conservation, andtifieation of potentially useful
plants, animals and microorganisriie broad work plan involves survey, sampling,
habitat-taxa characterization, determination oedsity indices and laboratory based
study of cytotaxonomy, chemotaxonomy and moleciéatonomy. The Botany
Department would also undertake studies on carbquestration by the vegetation in
different ecosystems and plant species. The Zodepartment would mainly focus
on studying the diversity of Dipteran insects, Rowd# and Anuran Amphibia.
Department of Microbiology would carry out metagemo studies of rhizosphere soill
to give and account of the vast majority of micganisms that may have previously
gone unnoticed. The Department would also studyadiiaity, plant growth
promotion activity and biodiversity of endophyteslahizobacteria of wild plants as

well as extremophiles from selected area.

The Earth Sciences Departments of Geology and @pbgrwould be involved in
studies on soil chemistry, geomorphology and clkematthe concerned regions. With
tools like remote sensing and GIS, they would ptevivaluable inputs for
biodiversity studies. These Departments would ua#ter studies on the carbon

sequestration capacity in rocks, soils, water mdie

Bioinformatics, Mathematics and Statistics Departtaavould play an important role
in data analysis on biodiversity. The Bioinformati©epartment would help in
developing a database and an interface for quethieglata. Statistical techniques to
measure and analyze diversity, to estimate spdisatibution of species, to assess

relationship between biodiversity and environmergalables would be developed by
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the Statistics Department, who would also modelfthere extent of occurrence of

species. Mathematical modeling will be done byNteghematics Department.

The role of Chemistry Department would be in tiedfiof Natural Products, isolation
and characterization of biologically active compatsealong with their chemical
synthesis. In addition to this structure —activigtationship will be studied. The
studies will be also focused on plant waste andicimed plants towards their
therapeutic and nutrient potential for the develepmof nutraceuticals as well as
manage malnutrition and environmental pollutions ost of the elements are the
components of the biologically active moleculd®e work on estimation of the

elemental content and their bioavailability in thedicinal plants will be undertaken.

The Interdisciplinary School of Health Scienced wXplore the issue of biodiversity
and public health. The implications of biodiveydlibss for the global environment
have been widely discussed and the Department wiauitgl out research that leads to

an understanding of the relationship between bardity and human health.

The Institute of Biotechnology and Bioinformaticewid explore the area of marine
biodiversity. Marine microorganisms from differemicosystems of the marine
environment would be isolated, characterized amdoeed for their potential use as
biofuels, surfactants, enzymes,metal-interactingtgans and potential biological
activity would be explored.

The Biotechnology Department will study the biodsisy of unculturable
microorganisms from Western Ghats for the bioprospg of polyketides as
antifungal metabolites (antibiotics) by metagenamiapproach. From 40,000
microbial cultures screened in 10 years, only tlussble antibiotics were discovered
and 99% of bacteria have remained uncultivated.celéhe Department proposes to
use new approaches to study the production capscdf the microbes in these

regions.
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Objectives

To study the geological, ecological and biolog&spects of biodiversity and identify
species of plants, animals and microbes of ecoraimadaptive or experimental
value from identified regions in Maharashtra reprging distinct agro-climatic and

marine zones.

This objective will be met through studies on thkofwing aspects:

1. Analysis of geological, geomorphologic and climdéictors including rocks, soil
and water in the area undertaken for study.

2. Use of remote sensing and GIS to study land uderpatand vegetation in these
ecosystems and to compare the chemical and biallogarbon sequestration
capacity between the different ecosystems.

3. To document diversity in plants, animals and miesn different ecosystems in
these regions, their population structures, intetienships and associations.
Species recovery and conservation.

4. To develop a web-based database for archiving \eosity data and analysis of
diversity using appropriate statistical and math@ahtools.

5. To develop disease risk maps and spatial modedgamine possible correlations
between habitat, pathogen distribution, and thergemee and spread of vector-
borne and zoonotic diseases.

6. Bioprospecting for species having commercial value.

Work Plan:

a. Isolation, Characterization and biological activityof functional
phytochemicals and biodegradation of xenobiotigstitesis of biologically
active compounds and study of structure activitgtienship.

b. Bioprospecting and diversity of microbial endoplsytand rhizobacteria
associated with wild plants from selected areas

c. Bioprospecting of microorganisms inhabiting spec&dological niches

characterized by extreme conditions with respeentdgronmental factors
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d. Bioprospecting of marine microorganisms for biofjehovel antibacterial,
antifungal, antiviral agents, surfactants and eregyrand metal interacting
proteins

e. Bioprospecting of polyketides as antifungal andbawterial metabolites by

metagenomics approach
Methodology:

The work described below will be undertaken by Epatments of Botany, Zoology,
Microbiology, Geology, Geography, Chemistry, Statss Mathematics,
Bioinformatics, Biotechnology, Health Sciences dnstitute of Bioinformatics and

Biotechnology

Plant biodiversity:

Various ecosystems will be identified based onedéht ecological attribute for field
studies. These then will be studied for vegetasinalysis such as frequency, density,
abundance, canopy cover and their correlation etthphic conditions. Association
of plant species with other plant species, micrpbesects and animals will be
documented. Listing, identification and classifioat of plant species from these

regions will be carried out.

Carbon inventory methods for carbon mitigation v used. Carbon sequestration
potential in various ecosystems will be studiedrmasuring rates of carbon fixation
in different plant communities and plant commumitieving higher potential would
be identified, which could serve as guide lines pootection and identification of
plant communities for afforestation program to gate carbon level from

atmosphere.

Use of molecular markers for assessing genetiasliyen selected plant species by:
(a) Estimation of within and between population efendiversity and determination
of various population genetics parameters like géfierentiation and gene flow, and
(b) Determination of genetic relatedness betwedierdnt individuals, populations,

species, using distance based methods.
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Multiplication of potentially useful medicinal pl&using tissue culture techniques
and chemical and genetic manipulations to improi@dyof potentially active

components.
Animal biodiversity:

For the biodiversity assessment work of select@thangroups, namely the Dipterans
insects, Anuran amphibians and rotifefidlowing methodologies will be employed

to assess, document and analyze the biologicagj@mdmic diversity.

« Sampling and characterizatiomd hocsearches which will help in preparing the
check list of available species in the region arahsect method for the
guantification of seasonal changes in the diversity

» Determination of biodiversity indices: Data genedathrough transect sampling
method will be used to estimate the species richmésthe region by fitting
regression curve (Michaelis-Menten Equation). Meexp other parameters like
species richness Simpson’s diversity index, Shasriaodex will be determined.

* Phenotypic: examination of morphological variatimeyification of taxonomic
keys. For rotifers. mastax (teeth) preparation bélldone using 10% chlorax and
mounted for SEM photography.

e Cytotaxonomic: determination of chromosomal vaoiasi (neither
morphological, NOR, banding techniques etc.)

* Chemotaxonomic: analyzing allozyme variation of esedd enzymes for
estimating intra and inter-specific viriation andedsity

* Molecular taxonomy: development of molecular markard analysis of

intraspecific and intraspecific DNA level polymoigim.

Bioassay of Phytochemicals : In addition to tlme lof investigations, compound/s
isolated by other participant groups, will be b&sayed using various animal and
microbial systems.
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Microbial biodiversity:

. Work would involve collection of wild plants andeir rhizosphere soil. Samples

would be processed to isolate endophytes andobyateria.

Isolation of extremophiles would be done from saapbtained from special
ecological niches.

Biochemical and molecular identification of theselates would be done
using commercial kits and 16S rDNA seqirep

Under non cultivable approach, soil DNA extractiould be carried out
followed by its PCR amplication using universal @ndup specific primers.
The amplicons would be subjected to denaturingigradjel electrophoresis
(DGGE).

Phylogenic relationships would be constructed ftbendata obtained using
bioinformatics tools.

Screening endophytes and rhizobactdaa various PGPR properties like
nitrogen fixation ability, production of plant grélwv promoting hormones,
phosphate solubilization, production of sideropkaoe any other prospective
bioactive agent.

Screening of extremophiles obtained for a rangeneiver products like
enzymes (new lipases and proteases /new nucleasksling restriction
endonucleases, new proteases) capable of workidgrumusual conditions
(pH, Temperature, salts, etc).

Characterization of these compounds would be chwig with the help of

Chemistry Department.

Isolation of marine microorganisms: Microbes woblel isolated from deep sea,

mangroves, plants (Epiphytes), animals (Epizoic rogmanisms), corals and

sponges, coastal areas, estuarine regions andesgdim

Morphological, Biochemical and molecular charaat&tion: These will be carried

according to Bergey’'s manual and standard protocols

Bioprospecting studies: The following areas willdelored:
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- Biofuels
« Novel antibacterial, antifungal, antiviral agents.
« Surfactants and enzymes
« Agents with potential biological activity e.g. audiiabetic, anti-cancer
etc.
« Metal interacting proteins
« Biomaterials
5. Setting up a culture collection of tropical marimeicrobes All the isolated
microorganisms would be maintained, preserved made available for the
scientific community at large for basic and appliedearch.
6. Collection, analysis and preservation of the saihples from western regions of

maharashtra.
Geological assessment:

Field surveys for geological mapping, collectiorsofl, water and rock samples using

the random grid method.

Petrographic, geochemical and magnetic charactenzaf above materials using
petrological microscopes, magnetic susceptibilityuipment and geochemical

instrumentation.

Use of GIS for preparation of graphical represémtatof both biological and

geological database to develop geobase equatiziodoversity.
GIS and remote sensing studies:

Use of remote sensing and GIS for studies on geomodogy, climatology,
cartography etc. all of which will provide importaraseline information to studies on

biodiversity
Data analysis:
Development of a database/resource to archive\scglty data generated.

Development of algorithms/software tools to faatit analysis of data
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Development of data formats to enable inter-opétaloif data

Use or development of appropriate statistical m#tho measure and analyze
diversity, to estimate spatial distribution of sigsc to estimate relationship between

biodiversity and environmental variables.
To model future extent of occurrence of species.

Mathematical analysis:

To give the applications of ordinary differentgguations to simple biological
problems, the use of mathematical modeling in l®ouical reactions, the application
of partial differential equations in describing salbprocesses, and the use of delay-

differential equations in physiological processes.

Chemical assessment:

Isolation, purification, characterization and syetis of biological active compounds:
Identification and selection of medicinal plantk(ey with Botany Department)

Elemental analysis (including metals) in soils afahts and studies on their

bioavailability.
Identification , separation and characterizatioptoftochemicals.

In vitro and in vivo biological studies of idensfil active constituents (along with

Zoology Department)

Synthesis of drugs from identified biologically ionpant molecules as the natural

source of bioactive compounds is limited.
Isolation and characterization of microorganismd tireir degradation potential

Process development of nutraceuticals
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Physical Aspects:

Plant growth and development are affected by aflalifferent environmental abiotic
factors such as light, temperature and water suppiynediately upon germination,
another physical stimulus, gravity, strongly infiees the growth of plant organs,
root and shoot, in order to ensure their correientation in space and the survival of
the young seedling. Since plants have evolved utideconstant stimulus of gravity,
its presence is one of the most important prerégsigor their growth and spatial
orientation. The ability of plants to change thgiowth orientation in response to
gradients in light and gravity maximizes their @bito obtain energy from light and
moisture and nutrients from soil. Establishing th&e of gravity in plant requires
information about how gravity regulates individwall metabolism. Plant cells and
tissuesn vitro are valuable models for such purpose. Effectsavity and radiation
on plants were studied independently by many rebeas all over worldBut as per
our knowledge, the combine effect of gravity andiaton on plants has not been

studied yet.
Analysis of public health data:

1. Collection of baseline data on ecological, dempli® agricultural, land use
patterns
2. Collection of data on infectious diseases (espgcialalaria, and other vector
borne diseases) as well as maternal and childrhpatameters
Development of GIS map incorporating the spatdad
4. Analysis of data on ecosystem, vegetation, ecolbgomal maps, climatic data
and their relationship with
a. geographic distribution of diseases
b. climate and spatial and temporal trends of disease
c. Mapping populations at risk
d

. Stratifying risk factors
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Expected Outcome

Documentation of diversity and diversity loss iresh regions, identifying the

critical species and developing strategies forrtbenservation.

Identification of plant communities that show nraxim carbon sequestration

and develop methods for their use in afforestgpimyrams.

Identification of useful organisms as experimentalls and for their adaptive

value and bioremediation.

The compiled data would be able to assist in theeld@mental planning,

specifically in planning and targeting health amgsystem interventions and in
monitoring diseases and interventions over time

Identification of novel biochemicals from plantshimals and microbes

(including endophytes and non-culturable microbasyl their application in

health and agriculture.

Generation of a library of active compounds fromiakhlead molecules can be

identified. This study will focus on targeted dnuglecules.

Some recent relevant publications of the faculty iflocused area of

Biodiversity:

1. Decolorization and degradation of Disperse Blua@@ Acid Orange 10, by
Bacillus fusiformis KMKS5 isolated from the textilye contaminated soil.
Kolekar Y. M, Pawar S. PGawai K. R Lokhande P. DShouche Y. SKodam K.
M. Bioresour TechnoR008 Dec; 99 (18):8999-9003. Epub 2008 Jun 17.

2. Chromate reduction by Burkholderia cepacia MCMB-&2ilated from pristine
habitat of alkaline Crater Lake, Revati Wani, Kod&nM., Gawai K.R. and
Prashant K. Dhakephalkakppl. Microbiol. Biotechnol57,627-632, 2007.

3. Antibacterial activity of isolated constituents axdract of roots onula

racemosd.okhande P.D., Gawai K.R., Kodam K.M., KucheBas., Chabukswar

A.R. and Jagdal®.CResearch Journal of Medicinal Plabt 7-12 ,2007.
4. Water soluble amide derivatives of polyene antibiahd their antifungal
Activity. Lokhande P.D., Gawai K.R. Kodam K.M., \gfamare B.Y.,
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Chabukswar, A.R. and Jagdale ST@ends in Applied Science Reseaictb29-
533, 2006.

5. Kulkarni, M. G., Dhondge, A. P., Chavhan, S. W.ylgade, A. S., Shaikh, Y. B.,
Birhade, D. R., Desai, M. P. (2010) Total synthedigt)-coerulescine and (£)-
horsfiline. Beilstein J. Org. Chem6, 876-879.

6. Intra- and Intermolecular Oxa-Pictet—Spengler Gaatlon Strategy for the
Enantioselective Synthesis of Deoxy Analogues piNanomycin A Methyl

Ester, (+)-Eleutherin, (+)-Allo-Eleuting and (+)-Thysanone.

Rajiv T. Sawant, Satish G. Jadhav, &mesh B. Waghmode

Eur. J. Org. Cher201Q 4442-4449.

7. Lokhande, P. D., Borse, D. S., Taksande, K. N. Q20Hacile Metal-free
Synthesis of 3-aryl-4-substituted coumarin from loydroxyl carbonyl
compoundsSynth. Comunicatio0, 2284-2290

8. Lokhande, P. D., Kuchekar, B. C., Jagdale, SQbabukswar, A. R., Raut,
C. G. (2009) Antioxidant activity of Piper longunmn. International journal
of biological chemistry3, 119-125

9. Synthesis, computational study and glycosidase bitdny activity of
polyhydroxylated conidine alkaloids-a bicyclic imsugars
Shrihari P. Sanap, Sougata Ghosh, Amit M. Jabgunde, Rahul V. Pinjari, Shridhar P.
Gejji, Shailza Singh, Balu A. Chopade and Dhavale D. D.

Org. Biomol. Chem201Q 8, 3307-3315

10.Kulkarni, S.D., Acharya, R.A., Rajurkar, N.S., RgddA.V.R. (2009)
Bioaccessibility of some elements from wheatgrdsgi¢um aestivum L.) by
in- vitro gastrointestinal digestion in conjunctiomith neutron activation
analysis using ammonium bicarbonate as an alierbaseJournal of
Radioanalytical and Nuclear Chemist/79,713-717.

11.Kusurkar, R.S., Nabil, A.H., Gokule, A.S., PuranikG. (2008) Use of the
Pictet-Spengler reaction for the synthesis of newdlsubstituted-1,2,3,4
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tetrahydrot]-carbolines and 1, 4-disubstitutedearbolines: Formation af!
carbolines.Tetrahedronbf4, 1654-1662

12.Jagtap, M.N., Kulkarni, M.V., Puranik, P.R. (201&ux of Heady Metals in
Soils Irrigated with Urban Wastewaterdmerican-Eurasian J. Agric &
Environ Science, 487 — 493

13. A convenient synthesis of enantiomerically puReNexiletine using hydrolytic
kinetic resolution method. Sasikumar, M.; Milind Bikalje; Muthukrishnan, M.
Tetrahedron: Asymmeti3009,20, 2814.

14. Synthesis of 4’-modified noraristeromycins to tlathe effect of the 4'-
hydroxyl group for inhibitory activity against S-ewbsyl-L-homocysteine
hydrolyse” Takayuki Ando, Kenji Kojima, Praveen @loga, Atsushi Kozaki,
Nikalje D. Milind and Yukio Kitade,Biorganic Medicinal Chemistry Letters
2008,18, 2615.

15.Sachdev, D., Nema, P., Dhakephalkar, P., Zinj@ddeChopade, B. (2010)
Assessment of 16S rRNA based phylogenetic divessitypromising plant
growth promoting traits oAcinetobactecommunity from the rhizosphere of
wheat. Microbiological Research. (doi:10.1016/j.ra&2009.12.002).

16.Dusane, D.H., Nancharaiah, Y.V., Zinjarde, S.Snigopalan, V.P. (2010)
Rhamnolipid mediated disruption of mariBecillus pumilusiofilms. Colloids
and Surfaces B: Biointerfaces 81:242-248.

17.Agnihotri, M., Joshi, S., Kumar, A.R., Zinjarde,S.Kulkarni S. (2009)
Biosynthesis of gold nanoparticles by the tropioakine yeasYarrowia
lipolytica NCIM 3589. Materials Letters 63:1231-1234.

18. Pimprikar, P.S., Joshi, S.S., Kumar, A.R., Zinjailss.*, Kulkarni S.K. (2009)
Influence of biomass and gold salt concentratiomamoparticle synthesis by the
tropical marine yeastarrowia lipolyticaNCIM 3589. Colloids and Surfaces B:
Biointerfcaces 74:309-316.

19. Satpute, S.K., Bhawsar, B.D., Dhakephalkar, P.ld. @hopade B.A. (2008).
Studies on screening methods for detection of piaddriosurfactant/
bioemulsifier producing and crude oil degrading imaAcinetobactespp. and
other marine bacteria. Indian Journal of MarineeSces 37 (3): 243 — 250.

20.Zinjarde, S.S. Kale, B.V., Vishwasrao, P.V. andriiér, A.R. (2008).

Morphogenetic behaviour of a tropical marine yedatrowia lipolyticain
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response to hydrophobic substrates. Journal ofddiotogy and Biotechnology
18:1522-1528

21.Dusane, D., Nancharaiah, Y., Venugopalan, V., Kyrhaand Zinjarde, S. (2008)
Biofilm formation by a biotechnologically importatvtbpical marine yeast isolate,
Yarrowia lipolyticaNCIM 3589. Water Science and Technology 58:1222812

22.Kokare, C.R., Rangari, V., Chopade, B.A., MahaHilR. and Kadam, S.S.
(2005) Production of acetaminde derivative frontimaStreptomycesp. isolate
from west coast of India. Biosciences BiotechnolBggearch Asia. 3:307-316.

23.Kokare, C.R., Mahadik, K.R., Kadam, S.S. and Chep&dA. (2004) Isolation of
bioactive marine actinomeycetes from sedimentsisd|from Goa and
Maharashtra coastlines. Indian Journal of Mariciel®es 33:248-56.

24.Kokare, C.R., Mahadik, K.R., Kadam, S.S. and Chep&dA. (2003) Isolation,
characterization and antimicrobial activity of nmarihalophilicActinopolyspora
species AH1from west coast of India. Current Sa@eB@:593-597.

25.Nath B.B. & Godbole N.N. (1998) Technique for mesaring of Indian
ChironomusspeciesStudia Dipterologigl Ampyx-Verlag Publ., Germany}(2) :
187-193

26.Nath B.B. & Raut Neelam (1998) Behavioural studiastube-recognition
ability’of Chironomudarvae.Indian Journal of Experiment&6: 826-828.

27.Hardikar A.A. & Nath B.B. (2001) Chromosomal polyrpbism is associated
with nematode parasitism in natural populatiorropical midge Chromosoma
110: 58-64.

28.Gramapurohit, N. P., Shanbhag, B. A. and SaidapuK. (2005). Post-
metamorphic growth, sexual maturation and sexaal dimorphism in the
Indian skipper frogEuphlyctis cyanophlyctigSchn.)Herpetological Journall5:
13-1109.

29.Gramapurohit, N.P., Shanbhag, B. A. and Saidapu£, £008). Kinship affects
growth and metmaoprphic traits Béifo scabein context dependent mannér.
Herpetol42 (1): 39 — 45.

30.B.B. Nath, L. Thorat, A.A. Babrekar, K. Datkhileh&dge A., Gaikwad R.,
Meshram D.C. (2009) Development of a new desiganahsectary model for
rearing and environmental assessment studies aoncimid midges.
CHIRONOMUS (e-journal) 22: 11-13
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31.Thorat L.J., Nath B.B. (2010) Trends in ChironomedearchChironomus (e-
journal) 23: 34-35.

32.Thorat L.J., Nath B.B. (2010) Effects of water hipdlc Eichhornia crassipes on
midge Chironomus ramosus : a preliminary nBteysiol. Entomol.35: 391-393

33.Mathure, S., Nadaf, A. and Jawali,N. (2010) Divgrainalysis in selected non-
baaasmati scented rice collection (Oryza sativaRice Sciencel7, 35-42

34.Lokhande VH, Nikam TD, Suprasanna P. (2009) Sesoydartulacastrum L. a
promising halophyte: taxonomy, cultivation, utilian and distribution in India.
Genetic Resources and Crop Evolutiéf, 741-747

35.Jugale,S.B., Bhosale,L.J.,Kad,T.D. and Nadaf, A2B09) Genetic diversity
assessment in intra- and inter-populations of Xgtpas granatum Koen.:a
critically endangered and narrowly distributedses of Maharashtr&Current
Science97, 695-701

36.Pokharkar SB, Mahajan DM, Nikam TD, Gunale VR (20A8sessing impacts of
habitat modification on plant diversity of an urbaatland...Functional plant
science and biotechnology, 55-59

37.Lokhande,V.H., Nikam,T.D., .and Suprasanna,P. (28688uvium portulacastrum
L. a promising halophyte: taxonomy, cultivatiortilization and distribution in
India. Genet. Resources Crop Evaluti&®, 741-747

38.Lokhande,V.H., Nikam,T.D., Patade,V.Y.and Suprasa®n(2009)
Morphological and molecular diversity analysisimlian clones of Sesuvium
portulacastrum L.Genet. Resources Crop Evaluti&®, 705-717

39.Naik, D., Singh,D.,Vartak, V., Paranjpe,S. and Bhag S.S. (2009) Assessment
of morphological and genetic diversity in Gmelina@ea Roxb..New Forests,
38, 99-115

40.Nikam, T.D., Savant, R.S., Pagare, R.S. (2008) dficspagation of Ceropegia
hirsute Wt. & Arn. — A starchy tuberous asclepibuiian Journal of
Biotechnologyy, 129-132

41.Bhat, S.V., Chaugule, B.B., D’'Souza, S.F. (20aBgScription of Enteromorpha
kylinii (Ulvales, Chlorphyceae), from the seacoastsiarihareshwar,
Maharashtra, Indidnternational Journal on Algad,0, 265-268
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42 Jarari, N.G., Gunale, V.R. (2007) seasonal dyamamiigohytoplankton and their
relationship with the environment in Pavana and Mdvers ( Pune India).
International Journal on Algad), 64-80

43.Gaikwad, Vivek (2009) Agroclimatic Zonation of Mahshtra using GIS in
Institute of Indian Geographer@lG), Transactions31,

44.Khairkar, V.P. (2008) Linguistic Groups of MigrantsPune city, Indiais, , 194-
105.

45.Kale, V. S. (2008) Palaeoflood hydrology in thei&md Context..Journal of the
Geologial Society of India71,56-66

46.Kale, V.S., Hire, P.S. (2007) Temporal variatiomshie specific stream power and
total energy expenditure of a monsoonal river: Thapi River, India..
Geomorphology92,134-146

47.Kale, V. S. and N. Shejwalkar (2007) Western Ghedafpment Evolution in the
Deccan Basalt Province: Geomorphic observationedam DEM analysis..
Journal Geological Society of Indi&0,459-473

48.Kale, V. S. (2007) Fluvio—sedimentary responsehefrnonsoon-fed Indian rivers
to Late Pleistocene—Holocene changes in monsoengitr: reconstruction based
on existing 14C dateQuaternary Science Reviev§,1610-1620

49.Pawar, N.J., Kale, V.S. (2006) Waterfall tufa defsofrom the Deccan Basalt
Province, India: Implications for weathering of aks in the semi-arid Tropics..
Zeitschrift fr Geomorphologie, NR45,17-36

50.Gadgil, A. S. and Dhorde, A. G. (2005) Temperafrends in Twentieth Century
at Pune, IndiaAtmospheric Environmer9, 6550-6556.

51.Kale, V.S., Subbarao, K.V. (2004) Some observationsthe recession of the
Western Ghat escarpment in the Deccan Trap regiodia: Based on
geomorphological evidence. Transactiodapanese Geomorphological Union,
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52.Kale, V.S., Joshi, V.U., Hire, P.S. (2004) Palaabbjogical Reconstructions
Based on Analysis of a Palaeochannel and Toba Astodlated Alluvial
Sediments in the Deccan Trap Region, Indiaurnal Geological Society of India,
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53.Kale, M. G., Bapat, M. S. and Ashwin S. PundaliRiQ) “Lithofacies Characters

of Quaternary Sediments from Chandanapuri Aream#dnagar District,
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Maharashtra”, In: P.Kundal and A. M. Pophare (Ed&edimentary Basins of
India: Recent Developments, Gond. Geol. Magz. Splol. no.12, pp.275-282.

54.Sanjay S. Kale and Pawar, N. J. (2010) Intra-amntd@nds of urolithiasis
epidemiology from semi arid Karha basin from Decealtanic province, India: a
hydrogeochemical perspective. Environ. MonitoringA&sessment., v. 162, pp.
327-346.
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56.Desai, C.G.; Patil, M.B. and Umrikar, B.N. (2009ication of Remote Sensing
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59.Herlekar, M.A. and Sukhtankar, R.K. (2008) Sigrafice of size parameters of
the carbonate sands between Dabhol and Jaigarhk<Cr&atnagiri district;
Maharashtra Indian Asso. of Sedim, Vishkhapatana®®, no .1, pp. 39-48.

60.Karmalkar, N.R., Duraiswami, R.A., Sarma, P.K., afen, S.P. and
Jonnalagadda, M.K. (2007). Peeping into the Intesfothe Western Continental
Margin of India: A xenolith based perspective. tnaional Association for

Gondwana Research, Memoir 10, pp. 143-155.

111



University with Potential for Excellence

BUDGET ESTIMATES: SUMMARY

A. Equipment: ICPS: 100.0 lacs

Field equipments: 045.0 Lacs

Item Budget Rs.In
Lakhs
1'yYear | 29vear | 3%Year | 4"Year| %" Year| Total
JRF (20)
36.0 36.0 36.0 36.0 36.0 180.0
@15,000/-
Contingency
15.00 15.00 15.00 15.00 15.00 075.0
Chemicals and 50.0 50.0 50.0 50.0 50.0 250.0
Consumables
Travel, Field 10.0 10.0 10.0 10.0 10.0 050.0
Trips, analytical
services
Total 111.00 111.00 111.00 111.0 111.0 555.(

Justification for Field Assistants:

Field assistants are required for collection of g% and project assistants are required for
carrying out experimental work in the laboratoriédl. this work will require extensive
amount of chemicals and consumables. The biodiyepsoject involves visit and sampling
of solil, plants, microbes, animals and marine petsluFor collection of these samples from

different sources field assistants are necessary.
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Justification for Contingency:

Contingency is required for meeting expenses sscKaxox, postage, buying of stationary,
literature search, networking facilities, collecti@f samples from the fields etc. Travel

budget is required for the field trips as well &srding seminars and conferences.
Justification for Chemicals:

Chemicals and consumables are required for isolatad  phytochemical, their

characterization and synthesis of biologically\aetompounds.
Phase wise Analysis:

Phase | Phase one of the programme involves visit to AtesGhats and literature search.
Study of geological, ecological and biological agpeof biodiversity. ldentification of
species plants, insects, animals, microbes andhfinof their locationThe broad work plan

involves survey and sampling.

Phase Il Determination of diversity indices and laboratdgsed study of cytotaxonomy,
chemotaxonomy and molecular taxonomy. Study of@adequestration by the vegetation in
different ecosystems and plant species. Study efditiersity of Dipteran insects, Rotifers
and Anuran AmphibiaStudy of soil chemistry, geomorphology and climatéhe concerned

regions. Collection of plant and marine samples.

Phase IlII: Biodiversity studies on the carbon sequestratiapacity in rocks, soils, water
bodies. Isolation of active ingredients by usingoohatography instruments, purification of
samples. In vitro and in vivo biological studies aentified active constituents,
characterization of compounds by using spectrahoos. Analysis of data. Publication of

results. To find possibility of patent.

Phase IV Analysis of ecological, geological, geographiaatl health related data. Synthesis

of bioactive compounds in the chemical laboratonylarge scale. Publication of results.
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Documentation of diversity and diversity loss inesh regions, identifying the critical

species.

Phase \V Documentation of novel biochemicals from plangsimals and microbes
(including endophytes and non-culturable microbas)l their application in health and
agriculture. Development of strategies for theimsrvation. Generation of a library of active
compounds from which lead molecules can be idewtifPublication of data in the form of
publications and patents. Documentation of differgpe of data and their application in
health and agriculture. Submission of strategio fita conservation of ecosystem. Analysis
of data on ecosystem, vegetation, eco-topologi@dsnclimatic data and their relationship
with geographic distribution of diseases, climate aspatial and temporal trends of disease,
Mapping populations at risk and Stratifying risktfars etc.

Infrastructural Development

(a) Creation of Convention Center

It is proposed to have a convention centre commyisf auditorium (1000 capacity) attached
with conference halls (300 capacity), studentsreewith café taria, internet facility, bank,

post-office etc. The seed money required for hiRs. 300.00 lacs.
(b) Central Instrument Facility:

Departments are involved in interdisciplinary resba There is a high level of scientific
interaction among the faculty members and reseactiolars from various Departments.
Some of the equipments are highly sophisticated eaquénsive. It is not possible for the
small Departments to buy all these equipmentss ltherefore proposed to establish. The

central Instrument Facility will comprise of:
Highly Sophisticated Equipments like

MicroRaman (Rs.100.0 lacs)
High Field 500 MHz NMR Spectrometer (Rs. 250.0 Dacs

LC-MS-MS (Rs. 150.0 Lacs)
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Budgetary Requirement (Part funding) : Rs.500.@8 la

(c) Construction of Boys Hostel:

There are 16 hostels on the campus, 8 for Boysfér &irls in addition to 2 hostels
for international students. Total capacity is abeubout 2500 beds. There are about
4500 students studying on the campus. Thus theserésjuirement of at least about
1000 beds. It is, therefore, proposed to constanctther Hostel of about 300 beds
capacity.

Budgetary Requirement (Part funding) Rs. 100.08 lac
(d) Support for National / International Conferences:
The faculty and students of the University arevatyi involved in research. We organize

and participate in many National / Internationalnfesences. Financial support for

payment of registration fee, travel including aavel, DA, honorarium etc has to be paid.

Budgetary requirement : Rs.100.00 lacs

(e) Creation of Scientist Complex:

University attracts large number of distinguishedestists and senior professors
from within the country and abroad. Senior facuftgmbers in the University also
need a place for academic discussions. This compikéyrovide venue for such
type of discussion meetings in addition to accomatiod distinguished
personalities from outside.

* Budgetary requirement : Rs. 100.00 lacs
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University with Potential for Excellence

Total Proposed Budget Rs. in Lacs

No. | Item Non- Recurring | Total
Recurring
1 Focus Area
a. Biotechnology 100.0 300.0 400.(¢
b. (a) Novel Materials 180.0 070.0 250.0
(b) Nano-materials and - 018.0 082.0 100.0
nanobiotechnology
Sub Total of Focus Area 298.0 452.0 | 750.0
2. Holistic Develoment
(a) Health Science and Social Science 010.0 140.0 150.0
(b) Center for Social Sciences and - 100.0 100.0
Humanities
(c) Centre for Modeling and Simulation In-- 050.0 050.0
collaboration with the Center for Social
Sciences and Humanities
(d)Biodiversity 100.( 250.C 350.C
(e) Infrastructure Developme
i. Convention Building 300.( 300.¢
ii. Central Instrumental Facility 500.0 500.0
iii. Boys Hostel 100.0 100.0
iv. Scientist Complex 100.0 100.0
v. Conferences/Travel Grant 100.0 100{0
Sub Total of Holistic Development 1750.0
Total UPE Budget (1 + 2) 2500.0
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