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On behalf of my colleagues, it gives me great pleasure
to present the Annual Report of the Institute for 2010-2011. It
has once again been a productive year for us in all spheres
of our activities. During this year we have witnessed a
significant improvement in the quality of our research
publications and also developed and disseminated several
new technologies for processing/value addition of spices
and other agri-products, details of which are provided in the
Annual Report. | wish to thank all the members of our staff
for their concerted efforts which has made this possible.

| also wish to express my sincere thanks to DG CSIR
and other colleagues from CSIR Head Quarters for their

valuable guidance and support.

Suresh Das
Director
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HIGHLIGHTS

The steady growth of the National Institute for Interdisciplinary Science and Technology continued
during the year 2010-11 with several accomplishments and participation in major activities of the
CSIR. The Institute actively participated in the CSIR Technofest programme organized at New Delhi
and took a leading role in showcasing the achievements of CSIR particularly in the field of Chemical
Sciences. The Institute also initiated formulation of 12 Five Year Plan proposals in close coordination
with other Chemical Cluster Institutes of CSIR by consolidating the expertise acquired during the X
Five Year Plan and initiating projects that are strategically important and scientifically challenging.
With the Institute R&D being focussed on the interface between Chemistry & Biology and Chemistry &
Materials, five new in-house projects were initiated during the year on similar lines viz., (i) Bioactives
from plants and microbial sources for the prevention/control of metabolic disorders, (ii) Development
of new functional materials for energy efficient and energy generating tools for sustainable energy,
(iii) Liquid and gaseous biofuels from biomass, (iv) Design and development of smart and functional
materials, and (v) Green enterprises for the micro-sector (GEMS). Besides the Institute identified a
few technologies suitable for self-help groups or small entrepreneurs. A programme with emphasis
on delivery of these technologies for adaptation by low income and/or less techno-educated sections
of society has also been initiated. Twenty five new grant-in-aid, four sponsored and nine consultancy
projects were initiated during this financial year. A sum of Rs. 633.166 lakhs were obtained through
contract research programmes. The Institute published 197 research papers (182 SCI, average IF =
2.897) and filed 18 patents (13 foreign & 5 Indian). The white pepper technology which received NRDC
& WIPO awards was transferred to four more clients.

Average Impact Factor
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R & D Highlights

A modern drying facility to process two tons of nutmeg per day using refrigerated dehumidification
with heat recovery was set up for M/s Ann Impex, the House of Spices at Cochin. This drying method
prevented the oozing of essential oils and formation of aflatoxin compared to the other artificial drying
practices during the monsoon harvest season. The institute extended its process and engineering skills
for setting up the facility for processing ginger in the state of Sikkim and this commercial venture
has been commissioned. The marketing of ginger, which was hitherto dependant of the climatic
conditions, will undergo a sea change and the produce is expected to generate remunerative prices
for the farmers.
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In vitro studies to evaluate the antioxidant potential of the bioactives from pineapple residue,
a byproduct of the pineapple processing industry, showed significant therapeutic properties in
ameliorating diabetes related complications.

A solid-state fermentation process was developed for the production of L- leucine amino peptidase
by cultivating Streptomyces gedanensis on an inert support impregnated with a minimal medium.
Achievement of the high yield in this process shows promising technical feasibility of LAP production
under SSF using inert support for industrial application. An effective pretreatment process was also
developed to derive the fermentable sugars for the production of bioethanol from cotton stalk. The
high temperature treatment completely removed lignin which helped to increase the total hydrolysis
efficiency up to 96%. Considering the carbohydrate presence in the cotton plant waste and utilization
of xylose and arabinose to value-added product, the total process economy for the production of
ethanol from cotton plant waste can be highly effective.

Novel m-conjugated oligo poly(phenylenevinylene) (OPV) architectures and efficient green and red
emitting organic-inorganic hybrid materials were developed. The role of molecular packing on their
optical properties have been investigated. Time-resolved emission spectroscopy studies showed that
excitation energy migration was more efficient in OPV gelators with small end functional groups than
the gelators with bulky end groups. Structure-property studies showed that the solid state emission
of n-conjugated materials can be enhanced by prevention of co-facially stacked H-type (sandwhich)
aggregates and the formation of slipped stack or J-type aggregates led to significant enhancement of
solid state luminescence.

Fluorescent dyes for the selective detection of cyanide, DNA, metal ions, nitrite and aminothiols in
blood and aqueous medium were developed. A core-modified calixphyrin exhibiting aggregation-
induced enhanced-emission characteristics was synthesized which can be used for selective detection
of Hg ions. Further, novel functionalised cyclophanes based systems have been synthesized which
interacted with important biomolecules.

Synthesis of novel aza-BODIPYs (4,4-difluoro-4-bora-3a,4a-diaza-s-indacenes) substituted with heavy
atoms such as bromine and iodine have been achieved. These molecules hold great promise as ideal
sensitizers for the generation of singlet oxygen, which has numerous applications in synthetic chemistry,
waste water treatment, photodynamic cell death, etc.

Strategies for efficient production of nanowires, gold nanoparticle functionalized carbon nanotubes
and palladium nanoparticle-cored dendrimers, which have potential applications in light induced
electron transfer processes and catalysis were developed.

New synthetic methodologies were developed for the functionalized mono- and diphenoxycalix[4]
arenes as well as transitional metal catalysed facile route towards functionalized indanones and
indanols. Potential biological applications of nimbolide, a triterpenoid isolated from Azadirachta indica
leaves have been investigated using different cell lines.

Nano sized cerium oxide nano rods and nano tubes for chemical mechanical planarisation (CMP), rare
earth doped zinc oxide varistors for medium voltage surge protection and magnetic dye adsorbent
catalyst for dye removal from effluent were developed at the laboratory level.

A technology for optimisation of fly ash for flux bonded products was demonstrated and this has
been transferred to M/s. Navudaya Ceramics, Hyderabad. The process can use up to 80 wt% fly ash in
making bricks, blocks and glazed ceramic products.

NATIONAL INSTITUTE FOR INTERDISCIPLINARY SCIENCE & TECHNOLOGY, THIRUVANANTHAPURAM



mAnnual Report 2010-11

Sol-gel coating precursors for multi channel ultra filtration ceramic membrane for industrial water
recycling were developed in collaboration with BHEL-CTI Bangalore. Low temperature curable self
cleaning hybrid coatings for solar cell panel were developed and about 99 per cent transparency was
achieved on glass slides. Chemically stable and ecofriendly rare earth-doped Bi,MoO, yellow pigments
for coloration of plastics were synthesized.

Apatite type rare earth silicates were prepared by the solid state ceramic route. The compounds showed
very low dielectric constants and low loss factor in the microwave frequency region. These are suitable
materials for microwave substrate applications. MgB, based superconducting current leads with a
critical current rating of 1000 A and length in the range of 10 to 20 cm prepared for fusion magnet
application.

As a part of developing a viable and scalable process for the generation of bio-fuel from Indian marine
microalgae, an experimental raceway pond reactor was installed for carrying out the experiments on
algal cultivation and developed autoflocculating algal cultures. An agent-based stimulation model to
study the population dynamics of algal raceway pond was also developed.

Violacein, a high value pigment, obtained from chromo bacterium isolate purified and characterized.
Fermentation steps including ideal media composition and culture conditions were optimized.

A modified anaerobic process for banana fibre extraction was found suitable for good quality fibre
production from banana psuedostem. It is observed that the characteristics of the banana pseudostem
fibre vary with the position of leaf sheath and method of extraction.

Field trials of large scale reverse flow convection driers for ball copra and groundnut have been initiated
after commissioning of the driers at farmers' fields. The pappad drier was re-designed and tested with
agri-fuel as the heat source.
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Honours & Awards

Patented technology of the Institute for the production of white pepper from black pepper, has won
the World Intellectual Property Organisations’ (WIPO) Gold Medal for the best invention of the year
2009. This international recognition follows the NRDC meritorious award for the Year 2009, which
carries a purse of Rs. 5 lakhs. The technology was developed by a team comprising Dr. V.B. Manilal,
Shri. Ajit Haridas and Dr. Gopinathan M.

NATIONAL INSTITUTE FOR INTERDISCIPLINARY SCIENCE & TECHNOLOGY, THIRUVANANTHAPURAM
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Director, Dr Suresh Das was elected as the Fellow of Indan National Science Academy, Dr. K.R. Gopidas
was elected Fellow of the Indian Academy of Sciences, Bangalore and Dr M. Sundararajan was elected
Fellow of Geological Society of India during the year.

NIIST team receiving the WIPO Gold medal.

Human Resource Development

Many staff members and students were deputed for various training programmes. Deputations of
thirteen scientists were processed for their visit to foreign counties in connection with the R&D activities.
Many seminars, workshops and invited lectures were arranged to keep the staff updated with the
recent developments in their respective areas. An orientation training programme for the benefit of
Assistants and Stenographers of the Institute was held by CSIR- HRDC during 21-25 Feb. 2011. The
Orientation training was conducted to inculcate good practices among staff members and to foster
healthy interpersonal relationships, so that the process would pave the way for transforming NIIST to a
‘Centre of Excellence’. Another orientation programme was also held for research fellows and project
assistants making them aware of the CSIR system, good laboratory practices and safety measures.

Other Activities

The National days as well as CSIR and Institute foundation days were celebrated and the institute
was kept open for students and public to have a glimpse of the achievements. As a part of the CSIR
programme, one day training for higher secondary and college level teachers in the area of chemistry
was organized on 17" & 18" of February 2011, respectively. The main objective of this programme
was to promote interest, excitement and excellence in science education. 5™ Mid Year CRSI Symposium
in Chemistry (23-24th July, 2010), Hindi Day Celebration (14th September, 2010), Vigilance Awareness
Week (last week of October, 2010), One day seminar on Mushroom: Prospects & Problems (8th
February, 2011), Celebration of International Year of Chemistry (10th February, 2011), etc. are some
of the major functions arranged at the Institute.

The staff club and student association also arranged many functions to celebrate festivals and other
social activities.

NATIONAL INSTITUTE FOR INTERDISCIPLINARY SCIENCE & TECHNOLOGY, THIRUVANANTHAPURAM
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AGROPROCESSING AND NATURAL PRODUCTS

The major research activities were in the areas of lipid science and technology, spices and flavor
technology and natural products. Division acquired modern facilities for chemo profiling and bio
evaluation of herbal, medicinal and natural products. Test methods had been standardized for
in vitro and cell line studies to explore the potential of phyto constitutents of selected plant materials
in inhibiting metabolic disorders. Many plant extracts and their fractions were tested for biological
activities. A commercial plant to process fresh ginger was commissioned in Sikkim and refrigerated
dehumidified dryers for nutmeg as well as mace were developed and put into commercial operation.
Quality evaluation of selected processed foods and mitigation strategies to maintain quality were also
undertaken.

Highlights
* Commercial plant for processing fresh ginger commissioned in Sikkim

* Refrigerated dehumidified dryer for Nutmeg/Mace was developed and commercial unit is in
operation

* Pineapple residue showed significant therapeutic property in ameliorating diabetes related
complications

* Ethyl acetate fraction of Piper longum extract observed to reduce lipid droplet formation in pre-
adipocytes and down regulate PPAR-yexpression

* Acryiamide content was found to be the highest in deep fried potato chips

* Physicochemical and antioxidant studies have shown that multi floral honey is superior to extra
floral honey

NATIONAL INSTITUTE FOR INTERDISCIPLINARY SCIENCE & TECHNOLOGY, THIRUVANANTHAPURAM
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Protective effects of Desmodium gangeticum and Boerhaavia diffusa

A cell line based method was established to study the various molecular mechanisms underlying the
pathophysiology of the cardiac hypertrophy disorder. In order to induce hypertrophy that mimicin vivo
hypertrophy in animals, cardiac myoblast cell line (H9c2) was treated with Isoproterenol/angiotensin Il
(100 nM). Development of hypertrophy was confirmed by measuring size of the cell, LDH release into
the medium, reactive oxygen species (ROS) generation, lipid peroxidation (malonaldehyde), glutathione.
Since oxidative stress is one of the factor responsible for hypertrophy and the mitochondria is the major
site of ROS production in the cell, changes in mitochondrial transmembrane potential were studied
using fluorescent imaging techniques. Two well known medicinal plants Desmodium gangeticum and
Boerhaavia diffusa were used. Methanolic extracts of Boerhaavia diffusa and Desmodium gangeticum
were evaluated for their protective property. The extract (100 ug/ml) reduced the cell size, oxidative
stress and LDH leakage, brought back mitochondrial transmemebrane potential to normal induced by
angiotensin Il and protected antioxidant status of the cells (reduced glutathione and MDA). The detailed

study on various signaling pathway involved in the etiology of hypertrophy and the phytochemicals
responsible for its protective effects are in progress.
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Details on LDH leakage, concentration of Malonaldehyde and Glutathione and generation of ROS with
Angiotension treatment in comparison with control

Cardiac Hypertrophy: in vitro cell line method

Size of the cell with Angiotension (control, angiotension, angiotension with BDE
(Boerhaavia diffusa extract) treated
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Confocal imaging of mitochondria in different groups

Bioactives from Pineapple residue

Pineapple (Ananas comosus) is a tropical fruit with potential health benefits. The present study
evaluated the therapeutic properties of the pineapple residue, a byproduct of the pineapple processing
industry. The antioxidant potential of the fractions obtained by extraction was evaluated. The in vitro
antioxidant activity was assessed by ABTS radical scavenging assay and total antioxidant activity. The
control of postprandial blood glucose concentration is one of the therapeutic interventions for the
treatment of diabetes. a- Glucosidase plays a very important role in the digestion of carbohydrates to
produce glucose. So the inhibitory potential of the fraction against this enzyme was assessed and found
significant inhibition against the same. The antiglycation effect of the two fractions (methanolic and
ethyl acetate) was also investigated. A progressive decrease in fluorescence was obtained at the most
effective concentration. There are reports that oxidative stress induces DNA breakage, accordingly the
study was extended to evaluate the protective effect against Fenton reaction induced DNA damage.
Overall, the in vitro studies showed that the bioactives from pineapple residue have significant
therapeutic property to ameliorate diabetes related complications.

DNA damage protection assay- Effect of ME on Fenton’s reagent induced DNA damage.
Lane 1: pUCI8 plasmid only, Lane 2: negative control (plasmid DNA + Fenton’s reagent),
Lane 3&4: positive control (plasmid DNA + Fenton’s reagent + ellagic acid-conc. 50ng and 5ng respectively),
Lane 5&6: ME (plasmid DNA + Fenton’s reagent + ME-conc.200ug and 500ug respectively)
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Standardization of PPARy modulatory activity using 3T3-L1

Peroxisome Proliferator Activated Receptors (PPARs) are ligand-activated transcription factors belonging
to the nuclear hormone receptor superfamily. Three different PPAR isoforms have been identified in
humans. PPAR v is largely expressed in adipose tissue as well as skeletal muscle, sites where this
PPAR isoform exerts much of its metabolic actions. PPAR 7 is reported to have pleiotropic effect in
lipid and carbohydrate metabolism such as increasing the insulin sensitivity and it rejuvenation, in
differentiation of adipocyte to increase the expression and activity of glucose transporter 4, etc. Under
this program a cell line based method to evaluate PPAR y activity was standardized. 3T3-L1 cells
were cultured to confluence in DMEM (Dulbecco’s modified Eagle’s medium) supplemented with 10%
(v/v) FBS (Fetal bovine serum). At 2 days post-confluence (designated day 0), cells were induced to
differentiate with DMEM supplemented with 10% (v/v) FBS (fetal bovine serum), 1 uM dexamethasone,
0.5 mM isobutylmethylxanthine, 1 ug/mlinsulin and after 48 h, the media were replaced with DMEM
supplemented with 10% FBS and 1 ug /ml insulin. The cells were subsequently re-fed every 48 h with
DMEM supplemented with 10%FBS. Eighth day onward there was formation of lipid droplet in the
media indicating final stage of differentiation through activation of peroxisome proliferator activated
receptor .

Free adipocytes

Inhibitory effect of ethyl acetate fraction of Piper longum extract on lipid
droplets in pre-adipocytes

Ethyl acetate extract of Piper longum extract showed concentration dependent activity on reducing
lipid droplet content in 3T3L1 pre-adipocytes. Cells were grown in differentiation media (MDI media)
containing insulin (167 uM), dexamethasone (10 nM) and IBMX (11.5 ug) per ml. Results showed
significant reduction in lipid droplet content after an incubation of 14 days in presence of extract
at 1-100 ug/ml concentration. Change in size and number of lipid droplets were visualized clearly
through bright field microscopic images. Based on cell size and granularity, these cells were separated
by flow cytometric analysis. Cells with more lipid droplets acquired a position with high forward and
side scatter values. The population statistics showed that extract treatment reduced cell number with
high granularity (lipid droplets).
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Flow cytometric analysis of differentiated 3T3L1 cells for change in cell size and granularity. Percentage of population is
indicated as peaks in the histogram. Population with high size and granularity is indicated in green coloured peak.

Regulation of the expression of PPAR-y using ethyl acetate fraction of Piper longum
extract

PPAR- gamma is a nuclear receptor protein that plays major role in enhancing genes leading to
differentiation of pre-adipocytes to adipocytes. This was analyzed using fluorescent tagged antibodies
against PPAR-y. Pre-adipocytes were grown to differentiation in presence and absence of ethyl acetate
fraction of P. longum at 5, 10 and 50 ug/ml concentration. On image analysis, the effect of ethyl
acetate fraction on expression of PPAR-y was clearly evident. At a concentration of 10 ug/ml, the
extract was able to maintain cell morphology in a pre adipocyte state compared to roziglitazone (100
nM) treated cells. Reduction in lipid droplet level up on extract treatment showed a good correlation
with down regulation of PPAR-y expression.
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Antibody based detection of PPAR-y with response to ethyl acetate fraction treatment.
a) Unstained cells b) MDI control ¢) cultured in presence of Roziglitazone (100 nM).
From d-f, cells were grown in presence of 5, 10 and 50 ug/ml ethyl acetate fraction.

Isolation of compounds from the active fraction of Piper longum extract

The ethyl acetate fraction of the Piper longum extract was the most active fraction, which was subjected
to column chromatographic separation using the solvents hexane, ethyl acetate and methanol in
different ratios on silica gel. By adjusting the solvent systems on the fractions obtained after the
column separation, several compound were isolated. Out of which one compound responded positively
towards the test for flavanoids. The melting point of this compound was found to be in the range
of 166-168°C and was yellow needle shaped crystals. The HR-FAB-MS results showed a molecular
weight of 298. By analyzing all the spectral datas of this compound such as TH-NMR, 13C-NMR, 1H-
COSY, HMQC and HMBC it was found that the flavanoid obtained was dimethyl ether of apigenin.
From literature survey it was clear that the flavanoid was not reported from the Piperaceae family of
plants. Another compound also responded positively towards the test for saponins (Shinoda’s test). The
identification of this compound is under progress.

OH O

Structure of dimethyl ether of apigenin isolated from Piper longum extract
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Studies on antidiabetic activity of fenugreek leaves as a means of affordable
diabetic health care management

Fenugreek (Trigonella foenum-graecum) is one among the well acclaimed antidiabetic plants.
Among different parts of the plants, the seed has been reported to possess antidiabetic activity. However,
the leaves of the plant have also been used tradiationally for treating diabetes. But, the literature survey
does not highlight the antidiabetic potential of the leaves of fenugreek. The present study investigated
the antidiabetic and antioxidant potential of fenugreek leaves. Sequential extracts of fenugreek leaves
were prepared and were analysed for their antioxidant and antidiabetic potential. Among the extracts,
70% methanol and ethyl acetate extracts showed potent antioxidant activity, when compared with
other extracts such as methanol, hexane, and water. 70% Methanol and ethyl acetate extracts were
found to be effective in DPPH and ABTS radical scavenging assay. In a-glucosidase inhibition assay,
ethyl acetate extract showed potent antidiabetic activity. These findings indicated that the magnitude
of the antihyperglycemic power of ethyl acetate extract (IC 50-1.83ug/ml) was potentially 18-fold
stronger than that of acarbose (IC50-Acarbose 33.10ug/ml). Results on glucose uptake using confocal
microscopy concluded that the ethyl acetate and hexane extracts of fenugreek leaves possessed significant
antidiabetic activity. These results were also confirmed using flowcytometric analysis. The efficacy of ethyl
acetate in in vitro cell line study on 2-NBDG uptake also resulted in a good correlation with a-glucosidase
inhibition assay. Further characterization studies and isolation of the bioactive compounds present in these
extracts responsible for these properties are in progress.

Studies on antioxidant potential and antifungal properties of Calotropis gigantea

The present study investigated the antioxidant potential and antifungal properties of the sequential
extracts from leaves, flowers, stem and latex of Calotropis gigantea. The total phenolic content (TPC)
and total reducing power (TRP) of the extracts were evaluated. DPPH radical scavenging assay, ABTS
radical cation scavenging assay, hydroxyl radical scavenging assay were carried out for the assessment
of in vitro antioxidant activities. Ethyl acetate and water extract of leaf showed good antioxidant activity,
when compared to other extracts. From these results it was evident that these extracts possessed
significant antioxidant activity and there was a good correlation between the phenolic content and
their antioxidant activity. In addition to in vitro antioxidant activity, all the ethyl acetate extracts, namely from
leaf, flower and stem, possessed a remarkable antifungal activity against agricultural pathogens. Among
the extracts, ethyl acetate extract of stem was found to be highly effective. Based on the results there is a
scope for developing this plant as a good source of antifungal agent and the work is in progress.

Development of refrigerated dehumidified dryer for Nutmeg/ Mace

Nutmeg and mace exported from the country often faced severe quality constraints in the European
markets due to the presence of aflatoxin. As the crop is harvested in monsoon, sun drying was not
possible. Further, artificial drying, in addition to higher input costs, resulted in a product with the
essential/ fixed oil 0ozing out of the spice. A modern drying facility was set up for M/s Ann Impex, the
House of Spices at Cochin under consultancy agreement with a capacity to process 2 tons of Nutmeg
per day. Refrigeration induced dehumidification with heat recovery was employed for the generation
of heat as well as for the removal of the moisture. The unit is undergoing commercial trials.

Determination of essential oil composition of two ginger cultivars from Sikkim

Volatile oils from two most popular cultivars from Sikkim namely, Bhaisa and Majulay were isolated,
characterized by analytical gas chromatography and gas chromatography-mass spectroscopy. Sixty
constituents accounting for 94.5% and 92.6% of the Bhaisa and Majulay oils were identified. The
major compounds of Bhaisa oil were Geranyl acetate (18.8%), Zingiberene (16.3%),Geranial (8.2%)
and of Majulay oil were Zingiberene (19.8%), and Geranial(16.5%). Compared to other ginger cultivar
oils the Bhaisa oil had higher content of oxygenated compounds (43.1%).This is the first report on the
constituents of essential oils of Sikkim ginger
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Bio actives from spent turmeric oleoresin

The spent Oleoresin of turmeric received from M/s Synthite Industrial Chemicals, Cochin was used
for the studies which was found to have low curcumin content of 8%, compared to the commercial
samples. The sample was fractionated to enrich the curcumin content as per the following procedure.
The sample was mixed with cellulose on treatment with a polar solvent hexane and in the process the
turmeric oil got dissolved along with other low polar compound which was separated by filtration.
The residue, then contain cellulose, curcumin and other non dissolvable substances. From this residue,
curcumin enriched fraction was separated using a mixture of ethyl acetate and hexane in different
ratios as 30:70, 40:60, 50:50, 60:40, and 70:30. The curcuminoid content of the each fraction was
determined and it was found that in the fraction obtained through extraction with 60:40 mixture of
ethyl acetate and hexane, the curcuminoid content has almost become double.

Evaluation and control of acrylamide formation in traditional deep fried snack
products

Acrylamide is known to be a neurotoxic, genotoxic and potentially carcinogenic compound. Presence
of acrylamide has been reported in foods subjected to very high temperature processing such as frying
and baking. The present study was undertaken to evaluate the level of acrylamide in some of the deep
fried snacks viz., potato, banana, jack and colocasia chips. The study also looks into different mitigation
strategies to control the formation of acrylamide in banana chips. The compositional analysis of chips
collected from various outlets of two cities in Kerala, Trivandrum and Cochin, was completed and
reported earlier. In continuation to that, analytical method for detection and quantification of acrylamide
was optimized. The quantification of acrylamide in different deep fried chips as mentioned above,
collected from four different outlets was performed by HPLC system consisting of a binary pump with a
temperature controlled oven and a DAD. The chromatographic separations were performed on a C18
column using standard acrylamide. Acrylamide was detected at 206 nm with continuous monitoring
of the peak spectra within the range of 190-350 nm for spectral confirmation. The acrylamide content
was found to be the highest in Potato chips (14.104+0.312) followed by Jack chips (13.824+0.485),
colocasia chips (13.415+0.346) and Banana chips (12.983=0.247). The acrylamide content in potato
chips were in agreement with the published reports as it contains high amount of asparagine amino
acid, which is a precursor for the formation of acrylamide. Further studies are underway to find out the
mitigation strategies using various pre-treatments of the raw materials and also to evaluate the relation
between the composition of raw materials and acrylamide formation.

Evaluation of the presence of trans fatty acid in selected labeled and unlabelled
Indian bakery products

The present study aimed in determining the fat content, nature of fat and the trans fat levels in selected
labeled and unlabelled bakery products. Five bakery food items which are popularly consumed were
selected through market survey and was analyzed for their total fat, fatty acid composition and trans
fat content. The selected food items include: biscuits, pastries, cakes, bread and bun. Fat content in
samples were extracted by using Folch extraction method and fatty acid methyl esters were analyzed by
GC-FID using Supelco SP-2560 column (75m, 0.18mm id and 0.14um film thickness). Among the five
products analyzed, cakes samples had higher fat content (20.1+3.54 — 29.4+5.8%) and TFA content
(1.53+0.2 -3.20+1.0%). Biscuits had 12.00+1.7-21.60+1.86 % of total fat, but had negligible TFA
content(< 0.08+0.0% ), pastries had 10+1.3 -21.0+2.45% of total fatand 0.12+0.0 - 1.37+0.1%
TFA, bun had 5.60+0.89 — 15.70 =3.22% of total fat , 0.58+0.1 -2.22+0.4% TFA and bread
samples showed 2.00=0.6 — 5.00+1.97%. of total fat, 0.03+0.0 -0.9+0.22% TFA. The main trans
form in all samples was elaidic acid- C18:1 A9t (a major TFA in the partially hydrogenated vegetable
oil), except butter bun where vaccenic acid (C18:1 A11t) along with linolelaidic acid (C18:2 A9cA12t
& 9t 12¢) was present. The predominant saturated fatty acid in all products was palmitic acid (C16:0)
which was a major form found in palm oil. Though TFA was less in other products, they were rich in

NATIONAL INSTITUTE FOR INTERDISCIPLINARY SCIENCE & TECHNOLOGY, THIRUVANANTHAPURAM

B



m Annual Report 2010-11

SFA which is also a health risk. Quality studies included evaluation of free fatty acid value, peroxide
value; p-Anisidine and totox values which were done on the extracted fat from all samples. Higher FFA,
PV, p-Anisidine & totox values were observed which indicated the poor quality either contributed by
the processing (baking) or storage deterioration.

Physicochemical parameters, phenolic profile and antioxidant properties of
Indian honey samples from extra floral sources and multi floral sources

The honey samples vary widely in their physico-chemical as well as antioxidant properties. All
extrafloral honey (EFH) samples were lighter than mixed floral honey samples and these samples had
high Y value when measured using lovibond colorimeter. The free acidity values of the honey samples
ranged from 16.25 to 49.25 meqg/kg and EFH samples had higher acidity ranging from 37.25+8.5
to 46.25=5.2. All honey samples studied were acidic in nature and the pH values varied from 3.29
to 4.56. The TPC of samples ranged between 202 to 307.8 mg gallic acid/kg of honey. IC50 values
of the honey samples for DPPH scavenging activity ranged between 4.5+ to 66.05=+. Eventhough
the EFH samples had TPC ranging from 207.4+12.6 to 230.3+ 22, they were not potential DPPH
radical scavengers as shown by their IC 50 values. The IC 50 values of these samples ranged from
36.37=2.1mg/ml to 46.53=0.9mg/ml. The correlation matrix showed a positive correlation (0.605)
between TPC and colour. Only 1 sample with high colour value showed a low TPC (214.6). Correlation
matrix showed a negative relation (-0.55) between DPPH radical scavenging activity and TPC, which
showed that higher the TPC value lower the IC50 value. Also a negative correlation was seen between
colour and DPPH (IC50) indicating that darker the sample lower the IC50 value. Each honey sample
showed varied hydroxyl radical scavenging activity (20.23% to 80.19%) at the tested concentration
(100mg/100ul).

Only 1 EFH sample showed 50% inhibition at the tested concentration. DPPH and hydroxyl
radical scavenging activity showed a positive correlation (0.309) where as a negative relation was seen
between hydroxyl and TPC and hydroxyl and colour: (-0.46) and (-0.33) respectively. The phenolic
characterization of mixed floral and EFH showed the presence of gallic acid (RT: 3.85 min) and
chlorogenic acid (RT: 4.40 min).Mixed floral honey also had an additional prominent unidentified
peak at RT 19.65.This study thus shows that EFH is not as superior as mixed floral honey as identified
through their TPC, antioxidant activity studies and phenolic profile adding support to the influence of
foraging sources of bee.

Optimisation studies on the preparation of palm syrup from palm (Borassus
flabellifer L.) sap and evaluation of their physicochemical properties

The chief product of the Palmyra is the sweet sap (toddy) obtained by tapping the tip of the inflorescence.
Palmyra sap oozing out from the inflorescence was analyzed before natural fermentation. The
physiochemical properties evaluated were °brix(14.2), refractive index (1.355),specific gravity(1.05508),
ash (0.4%), moisture(83.66%), pH(10.2), lipid content(0.19%), reducing sugar(0.2%) , non reducing
sugar(13.17%) content and protein content(0.30%). Palm syrup was then prepared under various
process conditions and it was observed that thermal processing of the palm sap (14.2°%rix ) in an
open pan to a temperature of 110°C to achieve a final brix of 67 was an optimal condition to obtain
a product of desirable physico chemical properties. Minerals content in palm syrup was analyzed by
volumetric (Ca), and AAS methods (Fe,Mg,Co) showed a high value of Ca (673mg/100g) followed by
Fe (18.18 ug/100g) Mg (17.03 ug/100g)and Co (1.86 ug/1009).

Biodiesel from used frying oils

In the present study experimental tests were conducted to produce biodiesel by transesterification
of waste frying oils collected from various restaurants of Tirunelveli and to test its fuel properties in
comparison to standard diesel fuel. Biodiesel was produced using the pilot plant facility and the yield
was around 87%. The biodiesel produced were characterized and its fuel properties were adhering
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to ASTM standards. The performance, emission and combustion properties were evaluated using a
DI diesel engine. The combination of unblended biodiesel, 100% fossil diesel and blends of 25, 50 &
75% biodiesel with standard diesel fuel were used for evaluation. It was observed that the specific fuel
consumption was higher for biodiesel and its blends compared to diesel fuel. Brake thermal efficiency
was lower for biodiesel and its blends compared to diesel fuel. Smoke density of B100 and B75 were
19 and 10% lower than diesel. The measured CO emission of B100 and B75 are 52 and 35% lower
than diesel. The measured HC emission of B100 and B75 are 38 and 19 lower than diesel. Diesel fuel
and B25 have similar performance and much closer emission profile. B75 and B100 resulted in the
lower amounts of emissions over the entire test. Over all the brake thermal efficiency was less for
biodiesel and its blends but all the emission levels are lower for B75 and B100.
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BIOTECHNOLOGY DIVISION

The Biotechnology Division’s R&D activities focus on bio-based processes and product
development, with main emphasis on industrial enzymes and biodegradable polymers. The bioethanol
programme of the Centre for Biofuels at NIIST is continuing its activities with the involvement of other
agencies such as Ministry of New and Renewable Energy (Govt. of India). The newly created microbial
culture collection, NIl Culture collection is continuously growing with the inclusion of new and novel
isolates from areas such as the Western ghats of Kerala. The research program of the division can
be classified into three major areas, viz. (1) Bio-based processes and products, (2) Bioenergy, and (3)
Health and genomics. Following are the key features/highlights on the activities of the division:

Highlights

* A bioprocess developed for the production of biodegradable biopolymer (PHB) using raw glycerol
generated from biodiesel industry using a bacterial culture of Bacillus firmus NIl 0830, which was
able to utilize the un-treated glycerol as carbon source without any pretreatment. The culture
accumulated 60% (of cell dry weight) PHB when grown in a mineral salt medium.

* A solid-state fermentation based laboratory process developed for the production of leucine amino
peptidase enzyme, in which very high level of enzyme titres has been produced by Streptmyces
gedenensis.

* An effective pretreatment process was developed to derive the fermentable sugars for the production
of bioethanol from cotton stalk (plant waste). The high temperat eatment completely removed
lignin which helped to increase the total lysis efficiency onsidering the whole
carbohydrate present in the cotton plant waste and utilization of Xxylose a
added product, the total process economy for the production of ethanol from
can be highly effective. ! — 4
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BIOPROCESS AND PRODUCT DEVELOPMENT

Industrial enzymes

Leucine and methionine aminopeptidase: Solid-state fermentation was carried out for the production
of L- leucine amino peptidase by cultivating Streptomyces gedanensis on an inert support (PUF)
impregnated with a minimal medium. The optimized process with media engineering and response
surface methodology of Box Behnken design yielded 489 IU enzyme per gram PUF. The high level of
yield achieved shows promising technical feasibility of LAP production under SSF using inert support
for industrial application.

Proline aminopeptidases: A proline specific aminopeptidase (PAP) (3.4.11.5) was produced and purified
to homogeneity from the culture free extract of Streptomyces lavendulae ATCC. The purified protein
showed a molecular weight of 60 kDa . Kinetic studies showed a Km, Vmax of 0.23 mM and 0.087
umol/min, respectively using Pro-p-NA, the substrate with maximum specificity.

1 2

97 kDa

43

29

14

SDS-PAGE of the purified extracellular proline aminopeptidase from Streptomyces
lavendulae Lanes: 1, protein marker, 2, extracellular PAP

L-asparaginase: L-asparaginase is an antineoplastic agent that selectively decreases the level of
L-asparagine in blood and diminishes the proliferation of the cancerous cells. L-asparaginases from
E. coli are widely used for clinical application because of their high substrate specificity and limited
glutaminase activity. An enzyme with increased half life will be stable in blood than the normal
enzyme, thus the frequent administration of the drug can be avoided. Hence, an ideal asparaginase for
therapeutic use should posses characteristics such as high activity, a low Km, and a strong preference
for asparagine over glutamine. During the present study, the L -asparaginase Il gene of a lab isolate
(isolated from the cow dung) was cloned in pET20b vector and over-expressed in E. coli BL21DE3. The
cloned gene showed 98% sequence similarity towards the L- asparaginase Il of E. coli. The protein was
over-expressed with inducer concentration of 10uM IPTG and the over-expressed protein was purified
through affinity chromatography using the Ni- NTA spin column. With the sequencing data, the
L- asparaginase was modeled with the project mode of Swiss PDB using the E. coli L- asparaginase |l
(3ECA) crystal structure as template. Studies were initiated to introduce mutation in to the cloned gene
in order to improve the stability of L- asparaginase.
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SDS PAGE analysis of soluble fraction after expression

Advancement and comparative profiles in the production technologies using solid-state and submerged
fermentation for microbial cellulases: Development of improved cellulases for bioconversion seems to
help materialize the dream of developing eco-friendly lignocellulosic ethanol to a reality. Improvement
in cellulases has been achieved partly by developments in production technology such as, adopting
cheaper bioprocess technology, employing cheaper substrate, employing engineered organisms
etc., and partly by developments of artificial/engineered cellulases and cocktails of enzyme. Artificial/
engineered cellulases and enzyme cocktails rich in glucose tolerant B-glucosidase has been proved
successful for increasing the rate or efficiency of hydrolysis of biomass so as to prove the technology
economically feasible.

Thermostable and low pH tolerant phytase: Phytase gene from A. niger NIl 08121, cloned in expression

vector pET 20b was co-expressed with chaperone pGro7 from E. coli BL21DE3. Arabinose and IPTG
concentration was optimized for effective soluble heterologous expression. Recloning of the same insert
with a C- terminal 6X histidine tag to permit single step purification did not work as tag interfered with
the activity of the expressed protein. Hence, in order to distinguish between the endogenous E. coli
phytase and deglycosylated phyA expressed in E. coli, appA deletion mutant was constructed using
P1 transduction. Since constructed knock-outs gave undesirable enhanced activity in cytosol which
interfered with expression studies, salting out fractionation of cytosol using ammonium sulphate
was carried out to separate the appA and phyA having molecular weight 45and 50kDa, respectively.
Fractionated phyA was analyzed by activity staining and optimum pH. Phytase gene isolated from
E. coli XL-1 blue was expressed with its native signal sequence in periplasm of BL21DE3 plysS cell
was carried out under optimized inducer conditions. In an effort to express the fungal phytase from
yeast system, phyA gene cloned in pKLAC1 was linearized and transformed in to Kluyveromyces lactis
GG799. Transformants were screened for determining chromosomal integration of expression cassette.
Purification and characterization of glycosylated phyA is currently under progress.

1 2 3 4 M1 M2

Coomassee staining of ammonium
sulphate fractions, 1-4: Coomassee
stained fractions after an activity
staining, M1- Unstained SDS PAGE
ladder (Fermentas SM 0431); M2-
Prestained ladder (Fermentas SM 1811)
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Properties of a major beta glucosidase-BGL1 from Aspergillus niger NII-08121expressed differentially
in response to carbon sources: A. niger NIl 08121 produced different BGL isoforms when grown
on different carbon sources indicating a difference in the induction of these isoforms. Maximal
production of moderately glucose tolerant isoforms was observed with lactose induction while a major
BGLwas produced in all carbon sources. The major beta glucosidase (BGL1) upon purification and
characterization showed interesting properties, including an optimum temperature of 70°C, optimum
pH of 4.8 and extended stability at 50°C for more than 48 h. Normal enzymatic hydrolysis of biomass
is performed at 50°C over 24-72 h and loss of enzyme activity is a major limitation in such processes.
BGL1 with its extended stability is a very potent candidate for biomass hydrolysis.

Biopolymers and biosurfactants

Production of polyhydroxybutyrate (PHB): The production of PHB using bio-diesel industry generated
glycerol as sole carbon source was evaluated in batch process in parallel fermenters. The maximum
PHB production was at 30" hour of fermentation with a yield of 1.03g/l. As the ammonium (limiting
substrate) concentration depleted, the PHB accumulation increased. When the DO concentration was
reduced to 30%, PHB production increased up to 3.85g/l. A kinetic model that described the bacterial
growth, PHB production and glycerol consumption was used to predict the performance of batch
fermentation. The maximum specific growth rate (u__) and the kinetic constant (Ks) for crude glycerol
were 2.4 h™" and 10g/l, respectively.

In vitro anti-microbial analysis of drug incorporated PHB-nanoparticles: The PHB biopolymer was
purified from Bacillus sphaericus NIl 0838 and chloramphenicol incorporated PHB nanopaticles were
prepared. The in vitro antibacterial activity of PHB-drug nanoparticle was assessed in the presence of
microorganisms such as E coli, Raoultella planticola, Staphylococcus aureus, Pseudomonas aeroginosa
and Micrococcus luteus. A good zone of inhibition was seen around £ coli and R. planticola.

Biodegradation of polylactides (PLA): The aim of this study was screening and isolation of microorganisms
capable of degrading PLA, to do enzymatic degradation studies and to investigate the biodegradability
of PLA after discarding in natural conditions, such as waste water treatment, landfill, and condition both
in real and control in laboratory. PLA degrading enzyme induced and secreted might be involved in the
degradation process, therefore research on the induction of the PLA degrading enzyme is of interest.
The results can be used for the determination of appropriate disposal environments for PLA packaging
waste. Two different approaches such as PLA emulsified plates and PLA films were used for screening
and isolation of microorganisms capable of degrading PLA. Soil and sludge samples collected from
different places were used for screening and the newly isolated cultures were evaluated for degradation
capabilities. The enzymatic studies of the isolated cultures were conducted. The parameters used for
the monitoring of degradation include variation in lactic acid concentration, pH, dry cell weight,
residual film weight. The figure shows the morphological changes of PLA film when inoculated with a
microbial consortium containing the newly isolated cultures capable of PLA degradation. Over a period
of week, The PLA sheet was deformed, changed from clear to white opaque and become brittle and
started breaking apart.

1stday

5thda 7t da

Changes in surface morphology of PLA sheets when inoculated with a microbial consortium of PLA degrading microbes
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Production of biosurfactant from Pseudozyma sp: A NIIST culture, Pseudozyma sp NIl 08165 produced
glycolipid biosurfactants when grown in a liquid medium under controlled condition. The purified
glycolipid was identified as mannosylerythritol lipids (MEL), one of the versatile biosurfactants. The
molecular weight of MEL was between 700- 800 Dalton. The fatty acid profiling of purified MEL
revealed that MEL was more abundant id C16 fatty acid. Quantification by HPLC showed the production
as 12 g/l. The culture showed the ability to grow in diesel and kerosene supplemented media.

BIOENERGY

Conversion of cellulose and hemi-cellulose into sugars and ethanol: A fungal strain, Penicillium
Janthinellum was used for cellulase production under solid-state fermentation using wheat bran as
substrate. The culture produced 60FPU/gds in flasks. Tray fermentation was with improved media
engineering and factorial design studies resulted 62FPUs/gds enzyme. Hydrolysis of steam exploded
sugarcane bagasse with 10% biomass loading with different enzyme loadings resulted 94% as maximum
efficiency with enzyme loading of 50FPUs/g. Supplementation of cellulase with beta glucosidase (BGL)
produced from a NIIST isolate, A. niger showed good hydrolysis efficiency at reduced cellulose dose.
Efficiency can be further improved by increasing BGL supplementation.

Pretreatment of biomass

Cotton stalk: With an aim to use the cotton stalk as feedstock for bioethanol production, different
pretreatment strategies were tried using sodium hydroxide in a high pressure reactor equipped with a
pitch blade turbine stirrer, followed by enzymatic hydrolysis using cellulases. Best results were achieved
when the pretreatment was carried out at 180 °C for 45 minutes with mixing of substrate at 100 rpm.
The sugar yield was evaluated based on pretreatment severity. The hydrolysis efficiency of pretreated
cotton plant waste was very good (96%), showing the excellent efficiency of the method in removing
the lignin. The material balance in each stage of the process showed that the process efficiency was
53% based on glucose conversion.

Microwave pretreatment: Sugarcane bagasse was used for bioethanol production in which combined
pretreatment strategy was adopted. With microwave-alkali pretreatment an overall yield of 0.665 g/g
dry biomass fermentable sugars were obtained which was 0.249g/g dry biomass with at microwave-
acid preatmnent. Microwave-alkali followed by acid pretreatment gave an overall reducing sugar yield
of 0.83 g/g dry biomass. The X- ray diffraction profile of native and microwave pretreated sugarcane
bagasse showed that the crystallinity index of native sugarcane bagasse was less compared to other
pretreated samples. The crystalline size was higher in native sugarcane bagasse than the pretreated
ones. The FTIR spectra showed the stretching of hydrogen bonds of pretreated sugarcane bagasse.

Studies on enzymes for biomass hydrolysis: The kinetics of enzymatic hydrolysis of sodium hydroxide
pretreated rice straw and cotton stalk was evaluated for sugar yield and models were developed for
cellulose degradation, cellobiose and glucose formation, xylan degradation and xylose formation. For
rice straw, biomass loading of 12.5% with enzyme loading of 50 FPU at 50 °C was optimum for sugar
release. Initial two hours of hydrolysis was very crucial and during this period almost 60% of sugar yield
was achieved. The maximum sugar yield from NaOH pretreated rice straw was 0.48 g/g dry biomass.
The cellobiose, one of the degradation products of cellulose, formation form rice straw was maximum
(0.2 g/g dry biomass) during the initial 10 h of hydrolysis.

The estimation of various carbohydrates generated at different time points during enzymatic hydrolysis
of NaOH pretreated cotton stalk showed that the hydrolysis rate was maximum during the first three
hours. During this period 63% glucose yield was recorded. The maximum sugar vyield (0.752 g/g
pretreated biomass) was recorded at 60 hours on incubation at 50 °C with biomass loading of 15%
and cellulose loading of 60 FPU. The rate of glucose yield followed a logarithmic increase till 12 h, and
then it decreased and almost became constant by 60 h of hydrolysis. The xylose yield was increased up
to 32 h of hydrolysis and then it became constant.
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HEALTH AND GENOMICS

Nutraceuticals from lactic acid bacteria: Exopolysaccharides (EPS) from lactic acid bacteria contribute
to specific rheology and texture of fermented milk products and finds applications even in non-dairy
foods and in therapeutics. Box-Behnken model of response surface methodology (RSM) was employed
to formulate the production medium for EPS production. FT-IR spectral analysis of the purified EPS
from Lactobacillus plantarum MTCC 9510 revealed prominent characteristic groups corresponding to
polyhydric alcohols. The degradation temperature (Td) of the polysaccharide was 260 °C as revealed
by thermo gravimetric analysis (TGA). Structure elucidation of the EPS showed that it consisted of a
trisaccharide repeating unit of a-D-glucose, B-D-glucose and a-D-mannose.

i
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Postulated hypothetical structure of exopolysaccharide purified from Lactobacillus plantarum

The cultures showed potent antifungal activity and were identified to be closely related to L. plantarum
and L. pentosus by 16SrRNA sequencing.

Microbial production of amino acids

Utilization of agro residual hydrolyzates for the production of [-glutamate and [-lysine by recombinant
pentose utilizing Corynebacterium glutamicum: Corynebacterium glutamicum wild-type (ATCC 13032)
strain lacks the ability to utilize the pentose fractions of lignocellulosic hydrolyzates. To overcome this,
heterologous expression of the araBAD operon and xylA gene (either singly or together) of Escherichia
coli in the wild-type C. glutamicum and in a L-lysine producing strain of C. glutamicum DM1729
were carried out, which enabled the production of L-glutamate and L-lysine respectively from acid
hydrolyzates of rice straw and wheat bran by co-utilizing the C5 sugars (arabinose and xylose) along
with the glucose. Maximum L-lysine yield of 42 mM was produced by the genetically engineered
DM1729 strain capable of pentose sugar utilization. Similarly, the engineered ATCC 13032 strain
produced a maximum of 93 mM glutamate from the above hydrolyzates. Figure below shows the
yields and volumetric productivity for L-lysine in different hydrolyzate media and with different C.
glutamicum strains.
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Yields and volumetric productivity for L-lysine production experiments in different hydrolysate
media and with different C. glutamicum strains. A Yields product per substrate in mmol-c/ mmol-c
separated for the different media. B Volumetric productivity in g h”' " separated for the different
hydrolysates. White: DM1729 (pEKEx3)(pVWEx1), hatched: DM1729(pEKEx3)(pVWEx1-araBAD),
Grey: DM1729(pEKEX3-xylA)(pVWEx1);  black: DM1729(pEKEx3-xylA)(pVWEx1-araBAD),; (b)
Production of L- Arginine from the hydrolysate of Cassava bagasse and Jack fruit seed

Exploitation of microbial biodiversity for enzyme inhibitors and plant growth promoters: Soil samples
collected from Western ghats in Kerala region were used for microbial screening and the newly isolated
pure cultures were evaluated for antagonistic properties against Phytophthora capsici and Rhizoctonia
solani. Of the 112 cultures tested so far, two cultures 98(1) and E7 showed antagonism against
Phytophthora capsici on dual culture assay. Similarly, of the 80 cultures tested so far, 4 cultures 98(1),
E(7), A(12), N (4) showed antagonism against Rhizoctonia solani on dual culture assay.

Control E(7) A(12)

98 (1) Ni4)
Antagonism shown by isolates against Rhizoctonia solani on dual culture assay

Bioactives from the microbes isolated from the soil samples of Western ghats in Kerala: A total of 8377
bioactive samples obtained from IHBT, Palampur; IICT, Hyderabad, IMT, Chandigarh, IIMT, Bhbaneswar
and NEIST, Jorhat were screened in NIIST for of beta lactamase and peptide deformylase inhibitors.
Two hundred samples showed betalactamase inhibition. Two samples from NIIST were active against
a clinical strain of Klebsilla pneumonia which produced extended spectrum of beta lactamase activity
(ESBL). Three other samples showed very strong antimicrobial activity (wide spectrum). The bioactive
producing cultures were identified as Bacillis methylotrophicus (Gene bank submission NII716
JF732920), Bacillus amyoliquefaciens and Sreptomyces launalinharesii.
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Isolation, screening & characterization and structural elucidation of bioactive compounds derived from
secondary metabolites of actinomycetes: Soil samples collected from Silent valley were used for isolation
and screening of potent actinomycetes against various fungal phytopathogens. Four strains which
showed maximum antifungal activity were selected for the extraction and purification of antifungal
compound(s). One of these (NIl 1006) belonged to Streptomyces genus, which produced extra-cellular
anti-fungal activity. This activity was stable at 121°C and pH range 5.0 to 9.0. Ethyl acetate extract
of the culture supernatant showed the presence of more than one antifungal compound, of which
one potent compound had molecular weight around 315 Dalton. The culture also showed chitinase
enzyme production which also contributed to its antifungal activity.

Construction and screening of environmental DNA libraries for novel lipases: A BAC library was
constructed using soil DNA isolated from silent valley as well as effluent soil samples and 1,356 BAC
clones were obtained. BAC clones were confirmed by plasmid isolation. Insert size was found to be
~25kb. Eighteen clones gave clear zones in tributyrin plates conferring lipolytic activity. Five clones
cleaved phenyl fatty acid esters above 10 carbons, showing that they were lipase; rest all was esterases.
Esterase from clones 1(41) and 9(62) were temperature stable (80°C), solvent tolerant (up to 25 %
methanol) and halo tolerant (up to 2M NaCl). These properties make them very unique and highly
desirable for industrial applications, including transesterifcation reactions for biodiesel production and
in organic synthesis. Sub-cloning, purification and characterisation of selected clones are in progress.

Mycobacterium research

Glycine in the conserved motif Ill modulates the thermo-stability and oxidative stress resistance of
peptide deformylase in Mycobacterium tuberculosis: The peptide deformylase of Mycobacterium
tuberculosis H37Rv (MtbPDF), over-expressed and purified from E. coli, was characterized to be an iron
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Molecular dynamic simulations and docking studies on MtbPDF and G151D structures. (A) RMSD from enery-
minimized starting structure of MtbPDF (magenta) and G151D (blue) during dynamics for 600ps. (B)
Co- RMSF plot of MtbPDF (magenta) and G151D (blue) structures during dynamics for 600ps.
(C) Movements of side chain atoms of R77-R79 residues in the insertion loop with reference to
metal cofactor Fe?* in MtbPDF (green sticks) and G151D (pink sticks) structures during dynamics.
(D) Binding sites of MtbPDF (Cyan) and G151D (Green) with substrate N-for-Met-Ala-Ser docked in (Pink sticks).
The hydrogen bonds stabilizing the substrates in the cavity are shown as yellow dotted line.
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containing enzyme having stability towards H,0, with moderate thermo-stability. Substitution of two
conserved residues (G49 and L107) from MtbPDF with the corresponding residues found in human
PDF affected its deformylase activity. Among all the characterized PDFs, glycine (G151) in the motif IlI
instead of conserved aspartate is characteristic to Mycobacterium tuberculosis. Even though G151D
mutation in MtbPDF increased its deformylase activity and thermo-stability; it affected the enzyme
stability towards H,O,. Molecular dynamics and docking results confirmed an improved substrate
binding and catalysis in case of G151D mutant and the study provides yet another possible molecular
basis for the stability of MtbPDF against oxidizing agents. The molecular dynamic simulations and
docking studies on MtbPDF and G151D structures are shown below.
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CHEMICAL SCIENCES & TECHNOLOGY

The main research activities of the Chemical Sciences and Technology Division during the year 2010-
2011 can be broadly classified under (i) fundamental and applied aspects of photochemistry with
the purpose of developing photonic materials for applications in solar energy harvesting, electro
optical devices and photo medicine, (ii) design and development of inorganic materials and polymers
for applications in areas related to energy storage, lighting and molecular sensing for imaging and
diagnostics and (jii) to isolate and synthesize new bioactive molecules and to develop the state-of-the-
art synthetic organic methodologies for the fine chemical industry.

Apart from the R&D activities in these areas, the Division has also organized several conferences and
seminars, which include i) the Indo-French workshop on 'Self-assembled hybrid systems: Advanced
materials for the future', ii) the Indo-US workshop on 'Self-assembled fibrillar gels', iii) the DST Group
Monitoring Workshop for Fast-Track projects, iv) the Chemistry International Year Celebrations
under the auspices of CRSI, Trivandrum Chapter, and v) the 5th Mid-Year CRSI National Symposium
in Chemistry. Several members of the Division have also received important recognitions during this
period such as fellowships of the Indian National Science Academy, New Delhi and the Indian Academy
of Sciences, Bangalore and the Materials Research Society of India medals. Given below are the some
of the research highlights of the Division achieved during 2010-2011 along with brief abstracts of the
work published in peer reviewed international journals.

Highlights
» Novel n-conjugated poly(phenylenevinylene) architectures and efficient green and red emitting
organic-inorganic hybrid materials were developed and their optical properties investigated.

=  Fluorescent dyes for the selective detection of cyanide, DNA, metal ions, nitrite and aminothiols
in blood and agueous medium developed.

= New synthetic methodologies developed for the functionalized mono- and diphenoxycalix[4]
arenes, indanones and indanols and the biological applications of nimbolide isolated from
Azadirachta indica investigated.

= Synthesized novel aza-BODIPY derivatives and successfully tuned their quantum yields of triplet
and singlet oxygen for potential photodynamic therapeutic applications.

» Demonstrated efficient strategies for the production of nanowires, gold nanoparticle
functionalized carbon nanotubes and palladium nanoparticle-cored dendrimers, which can
have potential applications in light induced electron transfer processes and catalysis.
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PHOTOSCIENCES AND PHOTONICS

Self-Assembly of thienylenevinylene molecular wires to semiconducting gels
with doped metallic conductivity

Oligo(thienylenevinylene) (OTV) based gelators with high conductivity are reported. When
compared to OTV1, OTV2 having an increased conjugation length forms relatively strong gels
with a metallic conductivity of 4.8 S/cm upon doping, which is the highest value reported for an
organogelator. This new class of conducting gels is expected to be useful in organic electronics and
photonics applications, particularly in bulk heterojunction devices (/. Am. Chem. Soc. 2010, 132,
13206-07).

= i Vollage (V) )

Solution phase epitaxial self-assembly and high charge-carrier mobility nanofibers
of semiconducting molecular gelators

Trithienylenevinylenes having amide end functional groups form supramolecular gels in
nonpolar solvents, comprised of self-assembled nanowires. These gels exhibit the unique property of
solution phase epitaxy leading to the alignment of fibers on mica surface. FP-TRMC studies revealed
high charge carrier mobility for xerogels from decane—chloroform whereas films obtained from
chloroform solutions showed less mobility, highlighting the role of self-assembly and gelation on the
electronic properties of semiconducting molecular gelators. This study opens the window for a new
class of conducting gelators, which may find wide application in organic electronic devices (J. Am.
Chem. Soc. 2010, 132, 8866-67).
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Excited state processes in linear n-system-based organogels

This article describes the recent progress made to the understanding of the excited state interactions in
organogels derived from linear m-conjugated molecules. The soft organogel scaffolds of such systems
create an excellent ambience for the self-organization of the molecules allowing the modulation of
their excited state properties and thereby opening a new world of fascinating materials with interesting
physical properties at nano- and macroscopic levels. Noncovalent interactions provide opportunity
for the molecules to interact electronically within a space of defined size and shape. As a result, the
photophysical properties of the molecules in solution and gel states are different from each other.
Analyzed the role of the self-assembled organogel scaffolds of m-gels derived from linear m-systems
in modulating the excited state properties such as excited state energy transfer, exciplex emission,
phosphorescence, and aggregation-induced enhanced emission (AIEE), when compared to the
corresponding individual molecules. (Perspective, J. Phys. Chem. Lett. 2010, 1, 3413-24).

Linear n-systems

Conformational control in a bipyridine linked 11-conjugated oligomer: Cation
mediated helix unfolding and refolding

A chiral T-conjugated oligomer having alternate bipyridine and carbazole moieties connected through
acetylinic bonds undergoes helical folding in chloroform—-acetonitrile (40/60, v/v) as evident by
fluorescence and circular dichroism changes. In the presence of transition metal cations such as Zn?*
defolding of the helical conformation occurs. Upon decomplexation of the cation with EDTA, the
helical conformation is regained (Chem. Commun. 2010, 46, 8392-94).
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A Zn%**specific fluorescent molecular probe for the selective detection of
endogenous cyanide in biorelevant samples

A Zn?* specific molecular probe 3 was developed for the selective detection of CN-ions under aqueous
conditions. The fluorescent Zn?* complex of 3 upon addition of CN- ions generates a bright blue
fluorescence that allows the detection of the latter and is useful for the screening of natural products
with and without endogenous cyanide content (Chem. Commun. 2010, 46, 6069-71).
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Excitation energy migration in oligo(P-phenylenevinylene) based organogels:
Structure-property relationship and FRET efficiency

Excitation energy migration (EM) and assisted energy transfer (ET) properties of a few oligo(p-
phenylenevinylene) (OPV) based organogelators with different end functional groups have been studied
using picosecond time-resolved emission spectroscopy (TRES). EM was found to be more efficient in
OPV gelators with small end functional groups (OPV3-4) when compared to that of the gelators with
bulky end groups (OPV1-2) in the gel state. TRES studies at elevated temperature and in chloroform
solution highlight the role of the self-assembled scaffolds in assisting the EM and ET processes. Increase
in temperature and solvent polarity leads to the aggregate breaking and hence adversely affects the
EM and ET efficiencies. The effect of EM efficiency on the fluorescence resonance energy transfer
(FRET) properties of the OPV gels was studied by using OPV1 and OPV3 as the donors and OPV5 as
the acceptor. Better transfer of excitation energy was observed in the donor system (OPV3) having
higher EM efficiency even at very low concentration (3.1 mol%) of the acceptor molecules, whereas
ET efficiency was lower in the donor system (OPV1) with low EM efficiency (Phys. Chem. Chem. Phys.
2011, 13, 4942-49).
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Role of molecular packing in determining solid-state optical properties of
n-conjugated materials

The current interest in the study of optical and electronic properties of m-conjugated materials has
been stimulated mainly by their potential for application in devices such as light-emitting diodes,
photovoltaic devices and field effect transistors. Although structure-property relationships of organic
electronic materials are fairly well established at the molecular level, factors that control their bulk
properties are still not fully understood. Optical properties of materials depend strongly upon the
intermolecular dipole coupling, which in turn is determined by the relative positions of adjacent
molecules and directions of their dipole moments. Understanding the nature of the interactions that
determine the packing of molecules in the solid state and how they affect the optical and electronic
properties of the materials is therefore essential for tuning their properties. Studies related to the
understanding of the role of molecular packing in controlling the functional properties, in particular,
the optical properties of different classes of m-conjugated organic have been conducted. These studies
have shown that the solid state emission of m-conjugated materials can be enhanced by prevention of
co-facially stacked H-type (sandwich) aggregates. On the contrary, formation of slipped stack or J-type
aggregates led to significant enhancement of solid state luminescence (J. Phys. Chem. Lett. 2011, 2,
863-73).

PHYSICAL CHEMISTRY
L Bl TR

a3 - S F B
SN

e LB, SR
SRt |

Palladium nanoparticle-cored G,-dendrimer as chemoselective, room temperature
hydrogenation catalysts

Transition metals, especially palladium, find great importance in the field of catalysis. Palladium
nanoparticle-cored Fréchet type G, -dendrimer (Pd-G,) stabilized by Pd—carbon bonds were synthesized
and characterized by IR, NMR, UV-Vis spectroscopic methods. TEM analysis indicated the presence
of nearly spherical, polydisperse particles with average diameter of 2.7 nm. Pd-G, was found to be
a highly efficient, chemoselective and reusable catalyst for the room temperature hydrogenation of
carbon-carbon multiple bonds. Reducible functionalities like CHO, CO, COOR, CN, NO, and halogens
were unaffected. Pd-G, is an efficient catalyst for the selective hydrogenation of carbon-carbon multiple
bonds in multifunctional organic molecules. (Tetrahedron Lett. 2071, 52, 3102-05).
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Cu (Il) mediated generation and spectroscopic study of tris (4-anisyl) amine
radical cation and dication

Tris(4-anisyl)amine(TAA) can react with one equiv of Cu?* to generate TAA'*, whereas reaction
with two equiv Cu?* gave TAA?*, both in relatively stable conditions. TAA** was characterized by
absorption and EPR spectra. The dicationic species was identified by its absorption spectrum and
detailed characterization of its structure was attempted based on its "H and '*C NMR spectra. In order
to explain the shielding observed in the "H and 'C signals of one of the three methoxy groups a
reversal in the sign of the diamagnetic anisotropy cone of the C=0 group is proposed. (Organic Letters
2011, 13, 1134-37).
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Photoinduced charge separation in two bis(phenylethynyl)-anthracene based
triads: Inverted region effect vs distance effect on back electron transfer

Photoinduced electron transfer processes in two bis(phenylethynyl)anthracene (BPEA)-based triads
were investigated to identify the dominating factors that lead to long-lived charge-separated (CS)
states in BPEA-based donor-acceptor systems. In both systems studied, phenothiazine moieties acted
as final donors. Nitrotoluene or pyromellitic diimide units acted as final acceptors. Two possible electron
transfer pathways could be identified in these systems. Fluorescence of the BPEA chromophore was
highly quenched in both systems due to the photoinduced electron transfer process. Picosecond
transient absorption studies suggested that excitation of BPEA leads to electron transfer from 1BPEA*
to the acceptor followed by a second electron transfer from phenothiazine to the BPEA radical cation.
In both systems formation of long-lived CS states was confirmed by nanosecond flash photolysis. A
comparison showed that the BPEA-based triads exhibited lower CS state lifetimes compared to the
BPEA—phenothiazine dyad. Analysis of the AG® and A values showed that for both triads - AG® <A,
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and hence, the inverted region effect cannot operate. Hence, the long lifetime of the final CS state is
attributed to the long distance separating the donor and acceptor components in the CS state. This
study supports the contention that if the CS state in a dyad is long-lived due to the inverted region
effects, the CS state lifetime will decrease if the dyad is converted to a triad (). Phys. Chem. C 2010,
114, 18735-44).
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Long-lived photoinduced charge separation due to the inverted region effect
in 1,6-bis(phenylethynyl)pyrene—phenothiazine dyad

Photoinduced electron-transfer processes in a 1,6-bis(phenylethynyl)pyrene-phenothaiazine dyad,
BPEP—PT, were examined using various techniques. The BPEP singlet excited state was quenched
by electron transfer from PT leading to formation of BPEP radical anion and PT radical cation. Rate
constants and quantum yields of the PET processes were determined from steady-state and time-
resolved fluorescence experiments, and spectroscopic identification of the radical ion products was
achieved using picosecond and nanosecond flash photolysis experiments. The charge-separated (CS)
state was found to be long-lived but decayed to the BPEP triplet state under the influence of external
heavy atom effect. The energy level diagram constructed on the basis of experimental data revealed
the existence of the local triplet state below the CS state, yet the CS state did not exhibit any tendency
to decay to this level. This showed that hyperfine interaction (HFI) or spin—orbit charge-transfer
intersystem crossing (SOCT-ISC) mechanisms were not effective in inducing intersystem crossing in the
CS state. It is suggested that absence of SOCT-ISC in the CS state may be a consequence of the total
absence of ISC in the parent BPEP chromophore. The only option available to the CS state is a spin-
allowed transition to the ground state, and this process is slow because of inverted region effects (.
Phys. Chem. C 2010, 114, 18725-34).
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Hydrazine-induced room-temperature transformation of CdTe nanoparticles
to nanowires

The effect of hydrazine on the photophysical and morphological properties of water-soluble thioglycolic
acid-capped cadmium telluride (CdTe) nanoparticles at room temperature has been investigated.
At lower concentrations of hydrazine (0.5 M), a large enhancement in the luminescence of CdTe
nanoparticles was observed without any shape change; hydrazine saturates the Cd dangling bonds on
the nanoparticles’ surface through coordination. Interestingly, highly crystalline CdTe nanowires with
hexagonal wurtzite structure were obtained at higher concentrations of hydrazine (2.0 M) through
the recrystallization of linearly assembled aggregated CdTe nanoparticles with a zinc blend structure.
Strong dipole-dipole interaction between the nanoparticles in the presence of hydrazine assists their
linear aggregation, and low activation energy for phasetransition drives their recrystallization to
nanowires. Extremely simple methodology presented opens up novel pathways for the synthesis of one-
dimensional semiconductor nanostructures at room temperature and provides valuable information
about the growth mechanism of nanowires (J. Phys. Chem. Lett. 2010, 1, 2094-98).

Hydrazine induced 1-D growth
at room temperature
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Surface-enhanced Raman spectroscopy: Investigations at the nanorod edges
and dimer junctions

Raman signal enhancement of two analyte molecules, containing bipyridine and phenyl moieties, were
investigated by linking them (i) onto the edges of Au nanorods using monothiol derivatives and (ii)
at the junctions of two Au nanorods using dithiol derivatives. Edges of Au nanorods are regions of
high electric field, and specific interaction of the thiol molecules on the {111} planes at the edges
resulted in an enhanced Raman signal. When two Au nanorods are brought together in a linear
fashion through dithiol linkages, their longitudinal plasmon oscillations couple each other, creating
regions of enhanced electric field (hot spots) at the junctions. Interestingly, dimerization leads to a
spontaneous enhancement in the intensity of Raman signals (enhancement factor of ~1.4-105) due
to the localization of molecules at the junctions of Au nanorod dimmers (J. Phys. Chem. Lett. 2071,
2,610-15).
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Gold Nanorods for SERS

Monomer

500 1000 1500 500 1000 1500
Raman Shift (cm”) Raman Shift (cm™)

Gold nanoparticle-functionalized carbon nanotubes for light-induced electron
transfer process

The modified electronic properties at the heterojunctions of Au nanoparticle decorated single-walled
carbon nanotubes (SWNTs) have been utilized for photoinduced electron transfer by anchoring a
photoactive molecule, namely ruthenium trisbipyridine (Ru(bpsy),)**). A unidirectional electron flow
was observed from the excited state of Ru(bpy),”* to carbon nanotubes when the chromophores were
linked through Au nanoparticles (SWNT-Au-Ru?). In contrast, photoinduced electron transfer was
not observed from the excited state of Ru(bpy),?* neither to SWNT nor Au nanoparticles when these
components were linked directly. The charge equilibration occurring at the SWNT-Au heterojunctions,
due to the differences in electroche mical potentials, result in the formation of a localized depletion
layer at the bundled carbon nanotube walls, which may act as acceptor sites of electrons from
*Ru(bpy),”*. The charge separation in SWNT-Au-Ru?* nanohybrids was sustained for several nanosecods
before undergoing recombination, making these systems promising for optoelectronic and artificial
photosynthetic device applications (). Phys. Chem. Lett. 2011, 2, 775-81).
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Synthesis of calix[n]metallocenyl[m]phyrins (n = 1,2 and m = 2, 4): aryl vs. alkyl
substitution

The synthesis, structural and spectral characterization of metallocenes incorporated normal
and expanded calixphyrins are investigated. The synthetic methodology adopted here is simple and
straightforward. Introduction of the alkyl group at the meso-position assists the expanded macrocycle
formation and are considered as potential candidates for the synthesis of higher homologues. These
macrocycles are the largest metallocene incorporated porphyrinoids reported to date (Chem. Commun.,
2010, 46, 4746-48).

Synthesis and chracterization of meso-aryl triphyrin(2.1.1)

Synthesis, spectral, and single-crystal X-ray structural analysis of meso-aryl triphyrin (2.1.1) featuring
three pyrrole rings and four meso-aryl rings is described. The title compound represents the first
example of a ring-contracted meso-aryl B-unsubstituted free-base triphyrin containing only pyrrole rings
reported to date and generates 2-D supramolecular assembly in the solid state (Org. Lett. 2011, 13,
2498-501).

Calix[2]-m-benzo[4]phyrin  with aggregation-induced enhanced-emission
characteristics: Application as a Hg" chemosensor

A hybrid, core-modified, expanded calixphyrin was synthesized and confirmed by single-crystal X-ray
analysis, and found to exhibit aggregation-induced enhanced-emission (AIEE) characteristics. The
aggregate formation was confirmed by HR-TEM analysis. The efficient emission in aqueous solution and
in the solid state was utilized for metal-ion-sensing studies, which concluded a potential application
for selective detection of Hg" ions (Chem. Eur. J. 2011, 17, 6598-601).
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Development of electromagnetic shielding materials from the conductive
blends of polystyrene polyaniline-clay nanocomposite

EMI shielding materials are receiving much importance in recent years due to the rapid proliferation
of miniaturized and portable electronic and telecommunication systems. In this context, electro-
magnetic interference shielding composite materials were developed from the conductive blends of
nanostructured polyaniline-clay nanocomposite (PANICN) and Polystyrene (PS) by an one step host
matrix assisted emulsion polymerization of anilinium salt of 3-pentadecyl phenol-4-sulphonic acid in
clay. 3-PDPSA was derived from cashew nut shell liquid. These blends were characterized for electrical
conductivity, thermal property, dielectric property and electromagnetic shielding efficiency. Percolation
threshold concentration was studied by observation under PLM. The interactions between the primary
particles and host matrix were manifested from the studies made through spectroscopy and rheology.
The key finding of the research is that this low cost PANICN-PS blend with superior electrical conductivity
(7.6 x 10°'S/m), excellent thermal stability and EMI SE of 10- 20 dB at 8 GHz makes them as a promising
candidate for application in EMI shielding and antistatic discharge matrix for the encapsulation of
micro electronic devices (Composites: Part A 41, 2010, 1647-52).
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Squaraine dye-serum albumin complexes with enhanced fluorescence and
triplet yields

Protein-ligand interactions are important in biological processes such as enzyme-substrate recognition,
signal transduction, and cell communication. Of all the proteins, serum albumin is found abundantly
in the bloodstream and because of the ability of the serum albumins to interact with a wide variety
of molecules, it is of current interest to exploit its various favourable properties for the development
of novel therapeutic agents and drug delivery pharmacokinetics. In the present study the objective
was to evaluate the probable in vivo transportation pathways of the squaraine dyes and investigate
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their interactions with human (HSA) and bovine serum albumins (BSA) when compared to the
unhalogenated squaraine dye. The results demonstrated that steric factors of the substituents play a
predominant role in binding of the squaraine dyes with serum albumins. Interestingly, these dyes with
an increase in molecular size exhibited selectivity in binding at site Il of the transport proteins HSA and
BSA involving synergistic effects of hydrophobic, hydrogen bonding, and electrostatic interactions. As
a consequence, these dyes exhibited “turn on” emission intensity and significantly increased triplet
excited state lifetimes and quantum yields due to the microencapsulation. Uniquely, these dyes are
quite soluble in buffer medium and exhibit site Il selectivity and increased emission and triplet yields
in the presence of transport proteins, thereby indicating their use as potential non-covalent protein
labelling and PDT agents (/. Phys. Chem. B. 2010, 114, 5914-19).
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Functional cyclophanes: Promising hosts for optical biomolecular recognition

Cyclophanes possess defined cavity size and are efficient in encapsulating and stabilizing guest molecules
inside the cavity through various non—covalent interactions. This unique property of the cyclophanes
has been widely exploited for the development of selective probes for a variety of guest molecules. The
present tutorial review highlights the use of various interesting functionalised cyclophanes like phenyl
based, naphthalene based, anthracene, pyrene, acridine, phenanthridine, and metallocyclophanes
based systems for the sensitive and selective optical recognition of important biomolecules. Designing
of selective receptors for a biomolecule of interest is based on the complementarily, preorganisation
as well as the different non-covalent interactions possible between these receptors and the guest
biomolecules. Since the selectivity of the recognition is decided by the subtle balance between various
primary binding forces, the secondary binding interactions between the receptor and the guest
molecules would swing the balance in favour of a particular analyte (Chem. Soc. Rev., 2010, 39,
4158-68).
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Tuning photosensitized singlet oxygen generation efficiency of novel Aza-
BODIPY dyes

Photosensitized generation of singlet oxygen 02(a1Ag) is a well studied phenomenon, which has found
numerous applications from synthetic organic chemistry to wastewater treatment to photodynamic cell
death. Triplet sensitization of molecular oxygen O,(X°Z ) is the most commonly employed method for
generating singlet oxygen. The 4,4-difluoro-4-bora-3a,4a-diaza-s-indacenes, abbreviated as BODIPYs,
hold great promise as ideal sensitizer showing to their favourable properties such as high stability,
absorption, and emission in the NIR region; high extinction coefficients and negligible photobleaching.
Synthesized novel aza-BODIPY derivatives substituted with heavy atoms such as bromine and iodine,
and their triplet and singlet oxygen generation efficiencies have been investigated. These derivatives
showed absorption in the NIR region with high molar extinction coefficients. The substitution of heavy
atoms at the core as well as the peripheral positions resulted in a significant enhancement in the
excited state properties of these derivatives . The dye substituted with four iodine atoms showed yields
of ® = 0.78 and @ ('0,) )= 0.70, which are the highest values so far obtained for the aza-BODIPY
derivatives (Org. Lett. 2010, 12, 5720-23).
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DNA-assisted white light emission through FRET

Fluorescence resonance energy transfer (FRET) between an excited fluorescence donor and ground
state fluorescence acceptor has been widely used to study the structure and dynamics of molecules.
Investigated the excitation energy transfer from the excimer of a DNA-bound symmetric cyclophane,
CP-1 to a classical DNA intercalator, ethidium bromide (EB), utilizing various photophysical and
biophysical technigues. These studies indicated that CP-1 undergoes effective interactions with DNA
as compared to the model cyclophane, CP-2 and shows a high association constant of K, = 7.6 + 1
X 10* M resulting in the exclusive formation of a sandwich-type excimer having significantly enhanced
fluorescence intensity and lifetimes. In the presence of DNA, as compared to the buffer medium, CP-1
exhibited efficient fluorescence resonance energy transfer (FRET) to EB. The steady-state and time-
resolved fluorescence and viscometric measurements indicate that the presence of the sandwich-type
excimer is a prerequisite for the observation of FRET, wherein EB acts as an acceptor. Extended the
energy transfer studies to the organic medium using a DNA-surfactant complex and obtained a pure
white light emission with CIE co-ordinates of 0.32, 0.32 (Chem. Commun. 2011, 47, 1288-90).
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Transition metal catalyzed carboannulation of diazabicyclic alkeneswith
ambiphilic bifunctional reagents: A facile route towards functionalized
indanones and indanols

Functionalized indanones are readily prepared in good to excellent yields by the Pd/Rh catalyzed
carboannulation of bicyclic and tricyclic hydrazines with 2-iodobenzonitrile, 2-cyanophenylboronic
acid and 2-formylphenylboronic acid. The reaction with 2-formylphenylboronic acid afforded 3,4-
disubstituted cyclopentenes as minor product along with indanones under Rh catalyzed conditions,
whereas indanols were obtained as the major product under Pd catalyzed conditions. The products
obtained can be synthetically manipulated easily to pharmaceutically important molecules. The
methodology assumes significance as indanones constitute the core structures of many biologically
active compounds, synthetic intermediates for pharmaceuticals, ligands for olefin polymerization
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catalysts and discotic liquid crystals. Further work to utilize the fused indanones towards functionalized
diaminoindanone derivatives are in progress and will be reported in due course (Tetrahedron, 2011,
67, 4905-13).
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Expeditious synthesis of N-bridged heterocycles via dipolar cycloaddition of
pentafulvenes with 3-oxidopyridinium betaines

Anew and highly versatile approach towards the synthesis of bicyclo[6.3.0]Jundecanes and bicyclo[5.3.0]
decanes was accomplished. The methodology adopted involves [6+ 3] and [3+2] cycloaddition reactions
of pentafulvenes with 3-oxidopyridinium betaines generated either by the action of a base on the
pyridinium salt or thermally from pyridinium betaine dimer. These well-functionalized bicyclo[6.3.0]
undecanes and bicyclo[5.3.0]decanes offer a wide range of synthetic options, which can be expected to
translate into a variety of rapid and efficient synthesis of natural products. The methodology assumes
significance as bicyclo[6.3.0]Jundecane and bicyclo[5.3.0]decane frameworks are important synthetic
intermediates for a variety of natural products. Application of these compounds in the synthesis of
natural products is in progress (Tetrahedron, 2011, 67, 1272-80).
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Trapping the m-allyl palladium intermediate from fulvene derived azabicyclic
olefin with soft nucleophiles: Facile access towards alkylidene cyclopentene,
o,a'-disubstituted cyclopentanone and 1-hydrazino fulvene

A facile method for the synthesis of a new class of disubstituted alkylidene cyclopentenes has been
introduced. The methodology involves a palladium catalyzed ring-opening of pentafulvene derived
bicyclic hydrazines with phenols and active methylene compounds, furnishing the 1,4-disubstituted
alkylidene cyclopentenes in good yield. The utility of multiple points of functionalization was effectively
demonstrated by the synthesis of substituted cyclopentanones and 2-hydrazino fulvenes. Efforts for
utilizing the developed methodology towards the synthesis of bioactive molecules are in progress
(Synthesis, 2010, 3649-56).
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Dansyl-styrylquinoline conjugate as divalent iron sensor

Design and development of fluoroionophores involving small molecules with inherent properties of
selective binding and sensing of physiologically and environmentally relevant cations is of utmost
importance in the broad areas of chemistry and biology due to several advantages of fluorescence
spectroscopy like easy detection, high sensitivity and tunability. A 8-methoxyquinoline-dansyl conjugate
(DansSQ) has been synthesised, which showed excellent selectivity towards Fe?* over other transition
metal ions including Fe**. The fluorescent emission of this ligand at 450 nm was enhanced 15-fold upon
addition of Fe?* in the presence of common interfering metal ions in the background. These studies
suggest that DansSQ can be used as a fluorescent sensor for Fe?* with a detection limit sufficiently
low to allow fluorogenic detection of submillimolar concentrations of Fe?* ions (Tetrahedron Lett. 51,
2070, 6626-29.
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Fluorescence titration profile of DansSQ (6x10°M) with increasing amount of Fe* jons (3.8X10*M) and
on addition of 5 equivalents of other metal ions.
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Natural products

Natural products derived from fruits, vegetables, spices, legumes, cereals, and traditional medicines
are currently getting much attention as preferred potential therapeutics for cancer and other chronic
diseases because of their safety, affordability and ability to target multiple cell signalling pathways.
Azadirachta indica, commonly known as ‘Neem’ is extensively used in traditional medicines of India
like Ayurveda and Sidha. It was shown that nimbolide, a triterpenoid isolated from Azadirachta
indica leaves, has very good potential in cancer chemotherapy. It enhanced the apoptosis induced
by inflammatory cytokines and chemotherapeutic agents in tumor cells. This limonoid abrogated the
expression of proteins associated with cell survival (Bcl-2, Bcl-xL, IAP-1, and IAP-2), proliferation (cyclin
D1), invasion (MMP-9), and angiogenesis (VEGF), all regulated by nuclear factor (NF)-kB. ( J. Biol.
Chem., 2010, 285, 35406-17).

Cancer cells are much more susceptible than normal cells to the cell-death-inducing effects of a protein
known as TNF-related apoptosis-inducing ligand (TRAIL), a difference that may aid in the develop new
cancer therapies. However, the acquired tumour resistance to TRAIL is a roadblock. The studies also
indicate that nimbolide can modulate the sensitivity of colon cancer cells to TRAIL induced apoptosis (/.
Biol. Chem., 2011, 286, 1134-46). Nimbolide also retards tumour cell migration and angiogenesis by
down regulating matrix metalloproteinase 2/9 expression via inhibiting ERK1/2 and reducing binding
activity of NF-xB in colon cancer cells.

In another study, it has also been shown that the natural product Crotepoxide isolated from the
plant Kaempferia pulchra chemosensitizes tumor cells through inhibition of expression of proliferation,
invasion, and angiogenic proteins linked to proinflammatory pathway (). Biol. Chem., 2070, 285,
26987-97). These studies were carried out in collaboration with the University of Texas M.D Anderson
Cancer Centre, USA and SCTIMST, Thiruvananthapuram.
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Azadirachta indica leaves

The investigations on bioactive compounds of the medicinal rice ‘Njavara’ led to the isolation of three
biologically active compounds viz., Tricin and the two rare flavonolignans — Tricin 4'-O-(erythro-
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B-guaiacylglyceryl) ether and Tricin 4’-O-(threo-B-guaiacylglyceryl)ether which, were studied for
their anti-inflammatory effect by in vivo (rat-paw oedema method) in collaboration with Dept. of
Biochemistry, University of Kerala, Thiruvananthapuram. Results indicate that these compounds show
anti-inflammatory effect (>65% inhibition) at a lower concentration of 2.0 mg/kg compared to the
standard drug diclofenac at 20 mg/kg (80% inhibition). Other experiments with human, peripheral
blood monocytes are being carried out for following the effect on COX, LOX and NO pathways (Plant
Foods Hum. Nutr., 2011, 66, 91-96).

INORGANIC AND POLYMER MATERIALS

Gold atomic clusters(Auac), cobalt oxide (Coo) and Auac-Coo composite films
based aqueous cysteine sensor

The electrochemical synthesis and the synergistic electro catalytic effect of metal oxide supported
gold atomic clusters for sub-nanomolar level sensing of cysteine has been carried out. The developed
gold atomic clusters and the hybrid materials were characterized by spectral, morphological and
electrochemical methods. Comparative evaluation of the critical role of surfactants in stabilizing the
hybrid material and the mechanistic aspects of support scaffolds has been discussed. The modified
electrode exhibits highly reproducible wider calibration range of 10-'° to 10® M with lower detection
limits of 1.6 x 10°""M for cysteine (Biosens. Bioel. 26, 2011, 3920-26).

Sequential or simultaneous metal ion mediated and metal/metal oxide modified
molecularly imprinted polypyrrole based aqueous amino acid sensors

Polypyrrole(PPy) and molecularly imprinted polypyrrole (MIPPy) film coating on to glassy carbon was
achieved by electropolymerization. Metal ion (Co(ll), Ni(ll), Zn(ll) and Cd(ll)) mediated, metal (Pt, Pd
and Au) and metal and/or metal oxide modified MIPPy electrodes were constructed by sequential
method. However, simultaneous deposition of copper metal/copper oxide modified MIPPy film electrode
resulted in higher sensitivity (Limit of detection = 4.0 x 10°M). The above electrode resulted in better
selectivity compared to non-imprinted and PPy film based sensors. Applicability of newly developed
sensor for analysis of human urine samples was successfully demonstrated (IPA0264DEL2011: Talanta,
DOI: 10.10176/j.talanta. 2011.05.025).

Novel green emitting material based on Th? dibenzylaminobenzoate

A novel efficient antenna complex of Th** supported by 4-(dibenzylamino)-benzoic acid ligand has
been designed, synthesized, and characterized and its photophysical properties were evaluated. The
new aromatic carboxylate complex of Tb** exhibits bright green luminescence efficiency in the solid
state with a quantum yield of 82%, thus rendering it an excellent candidate for use in various photonic
applications (Inorg. Chem., 2010, 49, 2407-15).
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Visible-light excited red emitting organic-inorganic hybrid mesoporous
nanomaterials

This work focuses on the development and characterization of novel visible-light excited red light
emitting organic-inorganic hybrid mesoporous na no-materials based on antenna complexes of Eu*
containing highly conjugated B-diketonate. The designed hybrid material shows a stronger red/orange
intensity ratio, higher *D, quantum efficiency, and longer lifetimes, which is a promising candidate
as visible-light excitable red phosphor for various photonic applications (J. Mater. Chem., 2010, 20,
5220-27).

i
300 400 500 G600 700
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Luminescent polymeric films doped with Eu**complexes

A novel efficient antenna complex of Eu** has been synthesized, structurally characterized, and its
photoluminescent behaviour examined. Photoluminescent efficiencies of the doped films (quantum
yields 79—84%) are dramatically enhanced in comparison with that of the precursor complex. The
new luminescent PMMA-doped Eu(CPFHP),(DDXPO) complex therefore shows considerable promise
for polymer light-emitting diode and active polymer optical fibre applications (/norg. Chem., 2010, 49,

9055-63).
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Effect of electron-withdrawing and electron-donating groups on luminescent
properties of terbium-benzoates

The incorporation of an electron-releasing substituent on 3™ position of 4-benzyloxy benzoic acid
increases the electron density of the ligand and consequently improves the photoluminescence of the
Tb** complexes. On the other hand, the presence of an electron-withdrawing group at this position
dramatically decreases the overall sensitization efficiency of the Th**centred luminescence (Dalton
Trans., 2010, 39, 776-86).

High NIR reflecting inorganic pigments

Novel, near-infrared reflective pigments based on yttrium molybdate doped with metal ions such as Si**
or Pr* are described. Replacing Si** for Y?** in Y MoO,, changed the color from light-yellow to dark-
yellow and the band gap decreased from 2.60 to 2.45 eV due to 0,,-Mo,, charge transfer transitions.
In contrast, replacing Pr** for Y3+ changed the color from light yellow to dark brown and the band gap
shifted from 2.60 to 1.90 eV. The coloring mechanism is based on the introduction of an additional
41" electron energy level of Pr** between the valence and conduction bands. The NIR reflectance of the
pigments on asbestos cement sheet was measured. (Dyes and Pigments, 2011, 88, 109-15).
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MATERIALS DIVISION

The erstwhile Materials and Minerals Division was rechristened as Materials Division with a major
revamp of activities. Research activities were consolidated under areas of metals and composites,
superconducting and magnetic materials, electronic materials, nano functional materials, and
minerals. This year the emphasis under the superconducting materials was MgB, based current leads
while multi layer low temperature co-fired ceramic tapes and Rare Earth doped ceramic compositions
for optical devices were developed under laboratory conditions and characterized. Nano size cerium
oxide nano rods and nano tubes for possible use as chemical mechanical planarisation (CMP), rare
earth doped zinc oxide varistors for medium voltage surge protection and magnetic dye adsorbent
catalyst with a novel concept of dye removal were also developed in laboratory levels. Sol-gel
coating precursors for multi channel ultra filtration ceramic membrane for industrial water recycling
in collaboration with BHEL-CTI Bangalore and low temperature curable self cleaning hybrid coatings
on solar cell panels were the high light of the nano ceramic activity. Aluminium and magnesiuim
based alloys for automotive applications were attempted. Investigation in to the beach sand placer
deposits on coast of Tamil Nadu as well as plasma processing of sillimanite to aluminium silicon
alloys were the high light of the minerals activity.

The Division achieved good level of external funded projects, publications and technology transfer
as well as maintained some of the major infrastructure facilities such as electron microscopes, XRD,
INSTRON and Liquid Nitrogen Plant which catered not only to the need of the laboratory but also to
external clienteles. The significant R&D achievements of the division can be summarized as below:

» Ultra filtration ceramic membrane through sol-gel coatings on porous ceramic multi channel
tubes for integration to a membrane plant capacity 15 CuM/hr for industrial water recycling in
BHEL-CTI, Bangalore under design and engineering inputs from BHEL.
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NANOCERAMICS

Development of low temperature healing, self cleaning coatings for solar cell
covers and glass surfaces

An organic inorganic hybrid system with organic part providing the low temperature healing
property and the inorganic part providing the photoactivity was developed. A UV curable coating
composition was identified where the organic part comprised of partially hydrolysed silane and a
monomer and the inorganic part being crystalline titania nano particles synthesized through a simple
microwave treatment of titania sol. A method to integrate the inorganic part into the organic part
of the low temperature healing coating was developed. The final coating comprising of two layers
was successfully developed on normal glass slides and the glass substrates provided by BHEL and
a transparency of ~99% and ~95% was achieved respectively with methylene blue degradation
efficiency of ~95% under UV and ~93% under sunlight within two hours exposure time. Fine tuning
of the inorganic part for enhanced photoactivity was done by co-doping the titania nanoparticles with
iron and ceria.
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Transmittance of the hybrid coating developed on normal  SEM jmage of the hybrid coating showing the two layer
glass slide and BHEL glass. Absorbance of hybrid coating  coating (a) glass (b) polymer coating and (c) titania coating
on BHEL glass contaminated with methylene blue (10-3 M)

after 0, 1 and 2 h exposure to sunlight (inset).

Modified photocatalytic ultrafiltration ceramic membrane involving brookite
nano coatings

In continuation of the anatase ultrafiltration membranes developed for BHEL, Bangalore, multi channel
alumina tubes provided by BHEL were coated with brookite titanium dioxide prepared by aqueous sol-
gel method using hydroxyl ethyl cellulose (HEC) as modifier. The brookite phase was obtained when
the samples were calcined at temperature 800°C to 1000°C. The photoactive titania membrane with
brookite phase shows 19 nm crystallites and 42% weight fraction of brookite even after heating to
900°C. The membrane shows 88% degradation of methylene blue under UV light. The membrane has
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thickness of 4-5 um and pore size <50 nm. The morphology of the particles characterized by SEM
appeared as rod like structures, with varying aspect ratio which is in the range 1 -2 um /0.2 - 0.4

um.
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(A) SEM image of the functional titania coating (T) on a porous substrate (S). TEM image of the titania membrane
(T1%HEC) calcined at 900°C is shown in the inset. (B) Photo catalytic activity of Hombikat UV 100 (a), Titanial%HEC
calcined at 800°C (b), 900°C (c), 1000°C (d).

Novel magnetic dye-adsorbent catalyst

The “Magnetic Dye-Adsorbent Catalyst” is a unique product used as a dye-removal material synthesized
through a new process. The product consists of a nano-composite having a “core-shell” structure with
the core and shell made up of a magnetic ceramic particle and a dye-adsorbing material in the form
of nanotubes. This structure of dye-removal material shows both the dye-adsorption and magnetic
properties. It can remove an organic textile-dye (both cationic and anionic) from an aqueous solution
(textile-effluent) via surface-adsorption mechanism in the dark-condition. The catalyst when dispersed
and stirred in the textile-effluent, quickly adsorbs on to the dye surface and slowly settle down to the
bottom due to gravity. An external magnetic field is also effective in settling and separating the catalyst
from the top clear-water due to its magnetic nature. The catalyst can be recycled several times in dark
condition for decomposing the adsorbed dye from its surface by treating in a typical bath.
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Nanofluids: CeO, based chemical mechanical planarization (CMP) slurry and
AlLO, and ZrO, based nanofluids for heat transport

Slurries with nanorods and cubes of CeO, based CMP reduced the average surface roughness from
250 nm on optical glass slide to 3 nm in 10 min polishing. The activity of nanocrystalline CeO, on
carbon soot combustion reaction is higher for crystals with higher {100} facets (as in nanocubes)
and small crystallites with relatively higher {110} and {100} facets (Fig. a) and not dependent on
crystal dimension/surface area. Stable colloidal dispersions alumina and zirconia were achieved
with the help of a suitable dispersant (Fig. b) for use as nanofluids for heat transport.
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(@) AFM image of glass slide polished with R+C (left) and HR-TEM image of R+C is shown as inset. Right
side graph shows the dependence of catalytic activity of ceria nanoparticles on the relative content of
active facets.

(b) Photographs of A) a-alumina B) a-alumina and C) Zirconia dispersions after 30 days observation period.

Rare earth oxide varistors for medium and high voltage surge protection

Nanocrystalline La,0, and CeO, based ZnO varistor powder has been processed through sonochemical,
urea and glycine decompositions methods. Cylindrical varistors were fabricated and sintered at
temperatures 1275, 1300 and 1350°C. A theoretical sintered density of 95 % at 1350 °C was achieved.
Such sintered varistors have average grain size of ~3 um. I-V characteristics confirm that a medium
voltage surge protection is possible in CeO, based varistors where as a high voltage surge capacity
can be possibly achieved in ZnO-La,0, system. The nanocrystalline ZnO-CeO, and ZnO-La,0, varistor
powders are mixed with conventional micronized varistor powders up to 10 wt% for achieving dense,
sintered varistors with nano/micro composite microstructures at sintering temperatures below 1300°C.
These nano/micro composite micro structures resulted in break down field V, = 900 V/mm with non
linearity index o= 40.
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ELECTRONIC CERAMICS

Low temperature co-fired ceramic tapes

Strontium zincsilicate and LIMgPO, low temperature cofireable ceramics were prepared by conventional
solid state ceramic route. The sintering temperature of Sr,ZnSi,0, was reduced to 875°C by the addition
of LMZBS glass. The fine ceramic powders with a specific surface area of 1-1.8 m%g of the ceramics
were mixed with a solution (dispersant) of fish oil dissolved in xylene and ethanol. It was then ball
milled for 24 h using agate balls in zirconia bouls. The resulting slurry was mixed with binder polyvinyl
butyral, and platicisers polyalkaline glycol and butyl benzyl phthalate and again ball milled for 24h.
The slurry thus obtained was tape cast. The tapes were allowed to dry by keeping in air for about one
hour. The tapes were 200 m in thickness. Eight pieces of about 2 cm each in length and breadth were
cut from the tapes and stacked together. The stack was then hot pressed at 70°C for10 minutes. It
was then sintered at temperatures in the range 800-850°C for 4 hours. Microstructures of the sintered
composites were investigated by recording SEM pictures. The ceramic tapes of thickness about 200
micrometer were cast. The stacked and sintered Sr,ZnSi,O, tapes exhibited € =7, tand=0.001. The
tapes do not react with the electrode silver material.

Photograph of a cast green LTCC tape
¥ o BE

SEM image of Sr ZnSi,0,~LMZBS (a) green tape (b) Sintered (825°C) and stacked tape (8 Nos)

Crystal structure and microwave dielectric properties of apatite type rare
earth silicates

High-resolution image of the composition(Sr,Pr,)(RE)(SiO,) .0, ceramic

The apatite type rare earth silicates (Sr,RE,)(RE,)(SiO,),O, (RE=La, Pr, Tb, Tm and Y) ceramics were
prepared by the solid state ceramic route. The phase and structure analysis were carried out using
powder X-ray diffraction and transmission electron microscopy. Electron diffraction and Rietveld
structure refinement of XRD data indicated that (Sr,RE )(RE)(SiO,) O, [RE=La, Pr, Tb, Y] has a typical
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oxyapatite type structure. A,'A/'(BO,) O, in space group P63m where A'is occupied by RE ions only, and
B is occupied by Si. The Tb based compound is monoclinic with space group P2,/m. The compounds
have relatively very low dielectric constant and low loss factor in the microwave frequency region and
are possible materials for microwave substrate applications.

Low permittivity SrCuSi,O,, glass composites for low k applications

The tetragonal gillespite type SrCusSi,O,; (belongs to Egyptian blue family) was prepared by
the conventional solid state ceramic route. The Egyptian blue sintered at 1100°C /6h showed & =4
and tan =1.1x103 at 5 GHz. The Egyptian blue has a poor sinterability and the addition of lithium
magnesium zinc borate glass lowered the sintering temperature and improved densification. The
ceramic with 5 wt% LMZBS glass sintered at 900°C has e =5 and tan=1.9x10~ at 5 GHz. The composite
is chemically compatible with the silver electrode material. The low k SrCuSi,O.  composite is a useful

4710
as substrate material for increasing the signal speed in communication devices.

Polymer-Fosterite composites for electronic packaging applications

Materials used in microelectronic packaging have to simultaneously meet diverse requirements such as
low dielectric loss, low dielectric constant, low thermal expansion coefficient, low thermal dependence
of permittivity, moisture absorption resistance, and high dimensional stability and mechanical strength.
The polymer—ceramic composites are ideal for packaging applications. Composites of polymers such as
PTFE, PS, PE, Epoxy with MgSiO, ceramics were developed. The properties are given in the table below
and compared with commercially available FR4.

CTE TC Water
pelies & il ppm/°C Wm-iK- absorption %
PTFE 3.5 0.009 36 1.76 13.05
PE 5.28 0.009 60 2.97 0.30
PS 4.6 0.110 36 0.29 0.41
Epoxy 5.1 0.030 40 1.5 0.20
FR4 4.2 0.020 18 0.35 0.10

Development of novel functional ceramic oxides for electrical and electro-optical
applications

RE-doped Bi,MoO, (RE =Y, Sm and Pr) yellow pigments for coloration of plastics : New inorganic
yellow-pigments: Bi, ,RE MoO, (RE =Y, Sm and Pr; x=0, 0.2, 0.4, 0.6, 0.8, 1.0) have been synthesized
and it is suggested that the substitution of rare earth for bismuth red shifted the absorption edge of
the colorants leading to yellow color for Y and Sm and greenish yellow color for Pr.

(@

Bi:Ma O,

()

\E-;BI ‘i":ﬂ;nf.)'r.

Photographs of (a) Bi,MoO,and BIREMoO, (RE =Y, SM and Pr) pigments and (b) BiYMoO, (10%) + PMMA.
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These newly developed pigments gave good coloration to plastics and are chemically stable. Evaluation
of the properties of the pigments confirmed that these products have potential to be used as an
ecofriendly alternative for the existing toxic yellow pigments used as coloring material for plastics.

Novel powellite based red phosphors: Cala, SbMoO,: xEu** and Cala, SbWO,: xEu** for white
light emitting diodes (WLEDs): New powellite based red phosphors: Cala, SbMoO,: xEu**and
Cala, SbWO,: xEu** (x = 0.05, 0.08, 0.10, 0.12, 0.15) were prepared using solid state reaction. In
both the emission spectrum of Cala, SbMoO, : xEu®* and Cala, SbWO, : xEu®* the major emission
peaks are observed at 580, 591, 612, 615 and 623nm which are characteristic emission peaks of
Eu** ion and correspond to °D, (J=0,1)- 'F (J=1,2,3,4) transitions. Strong red emission intensity is
observed under near UV region (394 nm) and blue region 464 nm excitation which are the matching
emission wavelengths of blue and near UV LED chips. Properties observed were better than Niobium/
molybdenum based phosphores.

Emission spectra of Cala, SbMoO,: xEu® and Cala, SbWO, : xEu>*
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Influence of disorder-to-order transition on lattice thermal expansion and oxide ion conductivity
in (Ca,Gd, ),(Zr, M),0_pyrochlore solid solutions

Pyrochlore-type solid solutions, (Ca Gd, ),(Zr, M), O.(x = 0.1,0.2, 0.3, 0.4, 0.5 and M = Nb or Ta)
were prepared through a high temperature solid-state route. The lattice thermal expansion coefficient
for pyrochlore-type compounds is of the order of 10-6 K-1 and was found to decrease with decrease
in the 48f oxygen x parameter. Ordered pyrochlores were found to have greater temperature stability,
as they have a lower lattice thermal expansion coefficient than disordered pyrochlore compositions.
From the impedance spectroscopic studies, it is found that structural disorder and bond strength are
key parameters deciding the conductivity of pyrochlore-type solid solutions
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Temperature dependence of total conductivity of (a) (Ca Gd, ),(Zr, Nb ),0,and (b) (Ca Gd, )(Zr, Ta ),0, samples
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Effect of Mn doping on the structure and electrical properties of new pyrochlore
type oxides: CaCe, Mn SnNbO, for thermistor applications

A series of new pyrochlore structured NTCR semiconducting oxides in CaCe, Mn SnNbO, system is
prepared by conventional solid state reaction method. From the electrical conductivity measurements,
an increase in conductivity with increase in Mn concentration up to x = 0.4 is observed. The thermistor
constant at 300°C and 600°C is in the range 6700 — 8400K and the sensitivity values in the range of
1-2%. These compounds, owing to their excellent NTC characteristics in a wide range of temperatures,
may find application in devices like high-temperature thermistors.

= | - B o (K’ )
Composition 300/600
o 300°C 600°C
§ . CaCeSnNbO, 6706 | 0.0204 = 0.0088
2 Mn 0.2 6810 | 0.0211 = 0.0091
- Mn 0.4 7141 | 00217 | 0.0093
12 15 18 21 24 27 30 Mn 0.6 6974 | 0.0212 = 0.0091

10007 (K1)

Arrhenius plots of conductivity for different Min concentration
(variation of conductivity with Mn concentration is shown in the inset).

SUPERCONDUCTING AND MAGNETIC MATERIALS

A novel synthesis route for iron based superconductors

The recent discovery of superconductivity in iron pnictides has generated tremendous interest because
of their relatively high critical temperature up to 55 K and very high upper critical field up to around
300 T. NIIST successfully synthesized SmFeAsO, F (Sm 1111), which is a promising candidate among
the iron based superconductors through a novel route. The polycrystalline samples prepared through
the new route exhibited the highest critical temperature of 55.3 K, ever reported in the system. Further
a transport critical current density of 750 A/cm? at 12 K was achieved for the first time in the F doped
Sm1111 bulk superconductors. The synthesis route is simple and inexpensive and can help in surpassing
the most of the existing hurdles like high temperature and pressure requirements in the development
of practical conductors for technological applications.

% (arb. units)
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AC Suscesptibility vs Temperature plots of SmFeAsO1 F,
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Development of stabilized multifilamentaty superconducting wires and coils

NIIST in collaboration with RRCAT, Indore developed a process for preparation of stabilized
multifilamentary (SMF) wires up to a length of 2 m for application in cryogen-free magnets. The SMF
wires containing 4 to 16 filaments, Cu stabilizer, Fe barrier and Ni sheath were made by powder-in-
tube technique followed wire-in-tube method. The wires were subjected to various tests such as their
I variation with temperature, effect of current ramp rate on J_and the /_homogeneity with respect to
the conductor length. The results were highly promising. SMF coils with a conductor length up to 2
m have been developed by wind and react approach. A whole length J_ of around 10° A/cm? at 4.2 K
has been achieved in these coils.

Development of MgB, based conduction cooled current leads (Rating: 1000 A)

As a part of the National Fusion Program (NFP) of the country, NIIST in collaboration with IPR,
Gandhinagar developed MgB, based superconducting conduction cooled current leads (CCCLs) with
a critical current rating of 1000 A and length in the range 10 to 20 cm for application in fusion
magnet to confine of plasma. Optimized Cu end-leads designed for the rated current with provision for
anchoring to the magnet were fabricated and fixed to both ends of the body of the superconducting
lead. The critical current rating and length shall be scaled up to adequate levels for use in the fusion
magnet.

Conduction cooled superconducting current lead

Development of room temperature relaxor ferroelectric and spin glass behaving
Sr,FeTiO, double perovskites

The structure, dielectric and magnetic properties of complex Sr,FeTiO, double perovskite for possible
applications as relaxor ferroelectrics were investigated. Reitveld analysis of X-ray powder diffraction
pattern revealed that the material is stabilized in a cubic perovskite phase with Pm 3m space group
without the B-site cations. Dielectric spectra showed a broad dielectric anomaly coupled with a shift in
dielectric maxima towards higher temperature with frequency, exhibiting a typical relaxor ferroelectric
behaviour. Furthermore, magnetic characterization exhibited a non-metallic spin-glass-like state below
16 K, driven by competing interactions between the antiferromagnetic and the ferromagnetic states.

LIGHT METALS, ALLOYS AND COMPOSITES

Development of high strength aluminium alloys and processes for engineering
components

The development of a high strength cast Al alloy by the addition of 0.45 % Mg to Al-Si -Cu alloy (319)
was reported last year. The mechanical properties obtained for this alloy were UTS: 339-413 MPa and
elongation: 2% as against the targeted properties of UTS > 400 MPa and elongation: 8%. Efforts
to improve the elongation capability of this alloy by the addition of Mn resulted in enhancing the
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properties to UTS: 425-431MPa and elongation: 2-3%. Further improvement in elongation is possible
only through squeeze casting of this alloy. Interaction with the Dept. of Mechanical Engg., Indian
Institute of Science, Bangalore is underway for availing their squeeze casting facility for making two
wheeler connecting rods using this alloy.

Equal channel angular pressing of 6061 aluminium alloy

Equal channel angular pressing (ECAP) is a severe plastic deformation technique applied for producing
ultra fine grained structure. In this technique the samples are pressed through a die containing a
channel with same dimension bent into an L shaped configuration so that intense strain is imposed
without incurring any change in the cross sectional dimensions of the sample. It is a useful tool for
increasing the strength and toughness of an alloy at ambient temperatures and achieving a potential
for super plastic forming of the alloy at rapid strain rate at elevated temperatures. Grain refinement of
6061 alloy by 0.2% Al-5Ti-1B reduced the grain size from 80 to 60 um and further by ECAP processing
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Microstructures of (a) 6061 Al alloy (b) 6061Al alloy with 0.2% Al-5Ti-1B and, (c) ECAP processed alloy

of annealed sample using 90°die angle reduced the grain size to 15 um. The hardness of 120 BHN was
achieved by ECAP processed alloy.

Squeeze infiltration processing of aluminium based metal-ceramic composite

Aluminium based composites with high volume fraction of silicon carbide particles have been
fabricated successfully by squeeze infiltration processing technique. Porous SiC preform with 55%
porosity synthesised by salt sublimation and leaching method is used for the infiltration. These
composite possesses very high hardness and high temperature capability and can be used for high wear
resistant components. Figures show the cross section and the microstructure of the Al-SiC infiltrated
composite.

(2) T )

(a) Cross section and (b) Optical microstructure of Al-SiC squeeze infiltrated composite
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Synthesis of AZ91 Magnesium matrix composites

AZ91 Magnesium matrix composites reinforced with varying volume fraction (0.05, 0.10, 0.15 and
0.20) of SiC was synthesised by liquid metal stir casting. Mg MMC with uniform particle distribution
and enhanced hardness was achieved by optimised processing conditions.

Microstructures of AZ91 Mg -SiC MMC (a) 10 Vol% (b) 20Vol%
In-situ processing of Mg-Si composites

In-situ composites with primary silicon reinforced magnesium composites of varying volume fraction
has been synthesised by addition of silicon. The hard silicon particles tend to enhance the mechanical
properties such as tensile strength and hardness and improves the wear resistance.

= e . — 1 i v 71.",
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Micrographs of in-situ Mg-Si composites (a) Mg-6%Si and (b) Mg-10%Si
Applications of phosphorylated cashew nut shell liquid prepolymer modified
elastomeric contact adhesives

Effect of variation in the composition of adhesives on the T-peel adhesion strength and storage stability
studied and compositions were optimized for bonding applications for production of garden pots as
well as floor tiles.

Studies on development of Coir — Rubber composite products

Design of coir rubber composites (CRC) for application at floor/roof tiles and compositions of rubber
mixes for the same were optimized. Floor tiles of size 1’ x 1" were moulded with external assistance for
field trial evaluation.
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MINERALS

An investigation on the potential beach placer deposits along Tiruchendur
coast, Tamil Nadu

A DST funded project under fast track scheme was initiated during the period with an objective
to investigate physical, chemical and geological property variations of beach placer deposits along
Tiruchendur Coast, Tamilnadu and to assess the quality of the mineral deposit with special reference to
heavy minerals such as ilmenite, rutile etc. During the period under report, geomorphic survey for the
site has been completed. Surface sampling and a geomorphic map was prepared for the study area.
Surface samples were collected from more than 120 locations in Thiruchendur coast from Overi Coast,
Berm, low water line and high water line. The samples after initial treatments and preparation were
subjected to heavy mineral separation followed by separation by magnetic susceptibility.

Preparation of Aluminium — Silicon master alloys through plasma processing
of sillimanite

During the period under report efforts were focused on the reduction of sillimanite using green
petroleum coke as the reductant. Green petroleum coke with very low ash content (<1.5%) is expected
to result in alloy of low iron impurities. Powdered coke and sillimanite were thoroughly mixed and
loaded into the plasma reactor crucible and the plasma was struck within the charge. After the reaction,
the plasma was withdrawn and the contents in the crucible were allowed to cool in argon atmosphere
to avid reoxidation. It was observed that, the reaction with pet coke has been too vigorous and the
reduced metals such as aluminium and silicon evaporated. Many efforts were made to contain the
reduction reaction which includes partial replacement of the pet coke with sintered pet coke, providing
additional cover of alumina or silica over the reduction charge to avoid the evaporation. However, the
alloy yield with green pet coke as the reductant was not satisfactory. The modification of the reactor
crucible assembly with a provision for an inert gas chamber for the controlled oxidation of highly
reactive pet coke and also to introduce thermodynamic conditions favourable for reduction of alumina
and silica without the formation of carbides of aluminium and silicon is being done.

SOCIETAL MATERIALS ACTIVITY

In continuation of the technology development programme on alternate building components,
process optimisation of fly ash for flux bonded products was done under a project sponsored by NTPC
Ramagundam Super Thermal Plant. The process can use up to 80 wt% fly ash in making bricks and
blocks and glazed ceramic products. The technology was demonstrated and has been transferred to
M/s. Navudaya Ceramics, Hyderabad.
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PROCESS ENGINEERING & ENVIRONMENTAL TECHNOLOGY

This Division strives to achieve generation and application of knowledge by interfacing science and
engineering with computational modelling leading to processes, technologies, models, software
products, high impact publications, patents and also technology up-gradation for industries and rural
applications. The four distinct sections working with very clear objectives are:

o Environmental Technology Section

e Computational Modeling & Simulation Section
° Chemical and Process Engineering Section

e Dioxin Research Section

Significant achievements
e Initiated a NMITLI project on biofuel from marine microalgae.

e Successfully developed an autoflocculating microalga for producing biofuel by adopting suitable
downstream technology.

e Alarge gas biofilter treating 34,000 m?h ventilation air from a meat meal plant designed, installed
and successfully commissioned at Chalakudy, Kerala.

e The institute’s clean bioprocess for the production of white pepper received NRDC Innovation
award at the national level and WIPO best invention Gold medal at the international level for the
year 2009.

e Violacein, a high value pigment, obtained from chromo bacterium isolate purified and
characterized.

e An agent-based stimulation model to study the population dynamics of algal raceway pond
developed.

e A hydrogen bond prediction tool developed for detecting structural water molecules and CH-t
interactions in PDB files of protein-ligand complexes.

e large scale reverse flow convection driers for ball copra and ground nut commissioned in farms
for field trials.

e The amount of dioxins, PCBs and other POPs were found to be more in the entry point than the
interiors of Pichavaram mangrove.

NRDC Award for white pepper technology
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ENVIRONMENTAL TECHNOLOGY

Biofuel from marine microalgae

This project is taken up under as a national project under the New Millenium Indian Technology
Leadership Initiative (NMITLI) scheme of CSIR. There are 9 partner institutes in the project, assigned
various aspects of the project.

The project addresses global concerns on CO, emissions and the need for non-fossil based transportation
fuels. Biodiesel can substitute for diesel fuel, without intervention in engine technology or fuel supply
infrastructure. Microalgae is considered as one of the viable alternative sources of oils. Microalgae
produce nearly 50% of global primary productivity (conserving solar energy as carbon based
molecules). The technological challenge is to produce microalgae at oil yields in excess of agricultural
crops. Among the bottlenecks is the development of algal cultures, design of economical reactors or
ponds for mass cultivation, development of harvesting systems, and development of oil extraction
systems.This project aims to develop a viable and scalable process for the generation of bio-fuel from
Indian marine microalgae. NIIST has the following components a) Development of technology for
autoflocculating algal cultivation with CO, fertilization. b) Development of settler for algal biomass
separation. An experimental raceway pond reactor has been installed for carrying out the experiments
on algal cultivation. The reactor is instrumented for data collection. Autoflocculating algal cultures
have been developed. These are easily separated using an innovative settler and strainer.

28 pm
[ —

Algal growth in dense colonies
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Anaerobic leach bed technology for treatment of solid wastes

The anaerobic leach bed reactor (ALBR) allows digestion of unsorted municipal solid wastes (MSW)
containing non-degradable materials such as plastic. In the ALBR coarsely shredded MSW is contacted
with a leach liquor circulated through a UASB reactor. Volatile fatty acids (VFA) formed during rapid
decay of MSW are removed with the leach liquor and converted to biogas in a UASB reactor. A process
design and basic engineering of a 5 tpd MSW leach bed pilot plant was carried out this year.

Zero discharge treatment for clay processing

This project aims to process the effluent waters from the nearby clay industry so as to remove the
contaminant iron mineral through a bacterial leaching and the make the water reusable.

Thiruvananthapuram district has the best quality china clay deposits in the country. White china clay
is used in the paper industry for coating. China clay is processed to improve brightness by chemical
bleaching. The mineral deposits contain iron in +3 oxidation state which contributes to light yellow
- to - pink shade to the kaolin. Brightness can be improved through dithionite treatment which is
performed under acidic conditions during which the ferric ions gets reduced to soluble ferrous ions
and gets washed out along with the effluent. This effluent water is highly acidic (pH <3) and rich in
soluble Fe (I) and hence is a potent hazard. Iron oxidizing bacteria are grown as biofilm on floating
carrier-particles in the Reverse Fluidized Loop Reactor (RFLR). pH requirement of the bacteria is around
2.8 and a temperature range 30-32°C. Microbial oxidation employing RFLR gave a conversion of more
than 95% Fe (I1) to Fe (Ill) at a load rate of 6.2 g/day. The iron could be removed by precipitation with
small increase in pH. The water was tested for clay bleaching application. In plant application, effluent
water from filter presses that are already at sufficiently elevated pH will be treated for iron oxidation
and therefore, the iron oxidation and precipitation will occur automatically in the RFLR. There was no
measurable loss of brightness when using recycled water as compared with use of fresh water.

Household wastes & sanitation device (HWSD) with biogas recovery

The project aims to develop a Modular Household Wastes Sanitation Device (HWSD) with biogas
recovery. The new system proposed has a combination of anaerobic primary treatment and aerobic
secondary treatment. A new model HWSD was made and fabricated in fibre reinforced plastic (FRP) for
testing purpose. The model features anaerobic digester for black water and food waste, a secondary
anaerobic filter for grey water, integral gas storage and final settling zone. The design does not require
gas tight sewerage connections.

Photograph of HWSD made in FRP for testing
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Effluent treatment process design for Hindustan Insecticides Ltd (HIL)

A design study is being conducted for effluent treatment at HIL, Udyogamandal. The study is aimed at
development of a treatment flowsheet with chemical and biological treatment processes. The recovery
and reuse of caustic soda from the effluent of mancozeb manufacturing plant containing a high
concentration of sodium sulphates was studied at site. The data collected will be used in the design of
the lime treatment reactor, settler and filtration system.

The composite effluent discharged from HIL contains volatile organic compounds (VOCs). The GC-MS
analysis of the samples confirmed the presence of monochlorobenzene and toluene as the major VOCs
present in the sample and the objective of the work was to develop an air stripping column to remove
these organic phases. A pilot air stripper was designed and erected at the HIL premises for design data
collection. Pilot plant stripping tests were carried out on composite plant effluent. The data showed
that only a minor fraction of the total incoming organic compounds can be removed by stripping. The
major fraction of organic compounds have to be removed by biological treatment. A Membrane Bio-
Reactor (MBR) pilot plant is to be set up for carrying out the treatability study.

Odour control system for NGIL ossein factory

The problem of odour from Nita Gelatine India Ltd's (NGIL) ossein manufacturing plant at Koratty
Thrissur district, was referred to NIIST. Detailed examination of the manufacturing process and the
effluent treatment plant were carried out earlier and a requirement study report for modifying the
effluent treatment plant was provided to NGIL.

The company decided to install an odour control system for the meat meal plant. Accordingly, NIIST
designed an odour control biofilter for the meat meal plant, housed in a fully closed shed. An odour
control biofilter was installed and commissioned successfully. There is no perceptible odour from the
meat meal plant ventilation air after biofilter installation.

Testing efficiency at odour control gas biofilter treating 34,000 m?/h air from meat meal factory.

White pepper production

White pepper, made by removing skin from black or fresh pepper (Piper nigrum L.) is a highly
appreciated form of pepper for a variety of food preparations around the world. Current demand of
white pepper exceeds 100,000 metric tons per annum. The NIIST's clean bioprocess developed for
the production of white pepper continues to attract new entrepreneurs and technical support was
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extended during the period for setting up plants. In the reporting period three plants were established
for white pepper production in the pepper growing belt of south India. This bioprocess was selected
for the NRDC innovation award at the national level and WIPO best invention gold medal of 2009 at
the international level.

Bioextraction of banana fibres

Good quality banana fibre has great demand in the market. Banana fibres are usually extracted from
the pseudostem by physical methods either mechanical or manual. These methods of banana fibre
extraction have poor strength and poor surface quality because of incomplete removal of vegetable
matter. Conventional retting applied for the extraction of coir and jute is rarely used for the fibre
extraction from banana pseudostem as the process affects the fibre quality significantly. Extensive
research was initiated to study the anaerobic process for banana fibre extraction and it is found
suitable for fibre production from banana psuedostem with further modifications. It is observed that
the characteristics of the banana pseudostem fibre vary with the position of leaf sheath and method of
extraction. The characterization done on different layers of banana pseudostem shows the exterior 11
leaf sheaths in the pseudostem can be used for extracting fibres and the sheaths in the interior fibres
have poor strength. Clear distinction of quality is also observed with respect to the method of fibre
extraction.

(@) 0.2mm physically extracted fibres (b) 0.2mm fibres bio extracted fibre
Scanning electron micrographs of extracted banana fibres

Bioremediation of perchlorate

NIIST earlier reported high perchlorate
concentration in ground water, public drinking
water and surface water sources from selected
regions in Kerala. As a part of developing
a bioprocess for decontaminating the toxic
pollutant, the institute developed a biological
process for reducing perchlorate into non-
toxic chloride. Studies were conducted in lab
scale fed-batch and continuously fed fixed film
type bioreactors. A halo tolerant, perchlorate
reducing consortium was also developed
through slow acclimatization, which tolerates
salinity upto 10% and degraded diluted APEP
plant effluent.  Halotolerent  perchlorate T—

reducing cultures were isolated from the £

consortium and studies are in progress to Lab. scale fed-batch type bioreactors for perchlorate
identify the cultures. removal
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Performance of the perchlorate removing chemostat during the first three months period

Violacein from an isolated Chromobacterium sp.

Violacein, is a high-value microbial secondary metabolite from
an isolated Chromobacterium sp. NIIST CKK-01, was produced
in pure form during this year. Fermentation steps including
ideal media composition and culture conditions were optimized
including culture maintenance. Subsequently the crude pigment
was purified through TLC and column chromatography using
suitable solvent systems and packing material. The various
fractions obtained are under detailed characterization and
identification. Meanwhile the principal component was purified
and characterized through H*-NMR and C'*-NMR. The pure
violacein obtained is currently under screening for various
bioactive properties.

Microbial ecology of bioreactors
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Themicrobial ecology of bioreactors for wastewater treatment givesinsightinto the microbial populations
involved. Besides, bacteria and archaea, higher trophic organisms are also found in bioreactors for
wastewater treatment. Metagenomic approaches like Denaturing Gradient Gel Electrophoresis (DGGE)
and whole cell Fluorescent in-situ Hybridization (FISH) were done to analyze the microbial community

structure and dynamics of bioreactors.

FISH image of perchlorate reducing
Bacillus sp.

perchlorate reducing biofilm from packed-bed bioreactor
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The presence of grazing fauna indicates the stability of the microbial community, helps in
nutrient recycling, controlling excess biomass accumulation and improving the effluent quality by
controlling free floating cells.

=

Analytical and engineering services
e The section co-ordinates the Testing & Anal

e Analytical services for physicochemical and b
ground water/ waste water/ industrial efflue

e Engineering drawings carried out for
(a) Biofilters for meat meal plant

(b)  Raceway pond reactor and special settler for.

&

Beach sand mining and erosion at Chavara coast

A report was prepared and submitted on 30 December 2010 on reference of Kerala High Court on
public interest writ petition regarding beach sand mining and erosion at Chavara coast. Heavy mineral
deposits are available as inland deposits, seasonal beach placer deposits and as sea bed deposits.
Seasonal beach placer deposits are recovered by a mining process called “beach washings collection”.
It was found that the Chavara coastal stretch is subjected to erosion and that mining increases erosion.
Erosion was apparent in mining locations of Ponmana and Anjumanakal.

The following measures were recommended to prevent sea erosion in the area without affecting
industrial operations.

e Beach washing collection: ‘Reject sand’ after recovery of heavy minerals must be used to rebuild
beaches; gradually beach washing collection must cease and other methods of mining should be
adopted.

¢ Inland mining with dredge concentration plant can be continued without affecting coastal erosion.

e Sea bed mining: New projects must be developed to recover sea bed deposits and rebuild beaches
with ‘reject sand’ after recovery of heavy minerals.

Erosion at Ponmana coast near beach sand mining site at Chavara

Marine ecological survey for the proposed Multi-User Liquid Terminal ( MULT)
at Puthuvypeen Special Economic Zone (SEZ), Kochi.

Water & Power Consultancy Services Indian Ltd (WAPCOS),under Ministry of Water Resources, has
entrusted the institute to conduct the marine Ecological survey for proposed development of a
multi-user liquid terminal (MULT) at Puthuvypeen SEZ, Kochi. As part of the study, detailed marine
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ecological survey was conducted to establish the existing status of the marine water in and around the
Ernakulam-Mattanchery wharf. The study includes data collection and analysis of physico-chemical
and biological characteristics of marine water and sediment samples.

Dust suppression - Field studies in China Clay mine

The institute developed a method for suppression of dust pollution by calcium chloride with a cover of
water absorbant coir pith. Rainwater runoff is drastically reduced by this method and long term dust
suppression is achieved. Based on the success achieved, another project to conduct large scale trials
in a larger mine has been sanctioned and the work is in progress to arrive at a feasible and effective
technique for abatement of dust generation in mine roads.

Dust Suppression studies in laboratory and at the mine site (field)

COMPUTER MODELLING AND SIMULATION (CMS)

Platform for development and simulation of agent-based models

Agent-based modelling (ABM) isacomputational
modelling paradigm that simulates the
interactions of autonomous agents with each
other and the local environment in which they
are situated, to predict higher level emergent
patterns. There are three modules required
for developing an ABM. The Preprocessor or
Initializer module using a GUI defines the agent
world which consists of different types of agents,
their interaction rules with each other and the
environment. The Solver is the core program of
the simulation. The solver has a priority-based
scheduler which queues the actions of agents.
The Solver simulates the agent world and the
ABM Postprocessor is called to observe the
emerging scenario and analyse the results.

Agent Data & Simulation
porameters

¥ v

\k\ /

System Architecture
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Algal Cluster

Relationships in the pond

An agent-based model to study the population dynamics of an algal raceway pond has been
developed on the platform. The interest in this was generated by an ongoing project in the laboratory
on photosynthetic algae that clump together and can be harvested for oil to be used as bio-fuel.
The agents in the system are algae, algae clusters and different types of grazers. These agents can
eat, move, grow, divide, die of age or starvation or form algal clusters. The classical predator prey
relationship has been established using the agent-based model.
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Assessment of stereoelectronic effects in Grubbs first generation olefin
metathesis catalysis using molecular electrostatic potential

Quantum mechanically derived molecular electrostatic potential (MESP)-based descriptors have
been proposed for the assessment of both steric and electronic effects of phosphines in several first
generation Grubbs olefin metathesis catalysts. The MESP at the P nucleus of the active form of the
catalyst CL(PR)Ru=CH, (1) and its ethylene coordinated complex (2) were determined. Further, frozen
structures corresponding to 1 and 2 were located by replacing P-R bonds with P-H bonds. The MESP
at the P of a frozen geometry is free from electronic effect of R, but influenced by steric effects due
to structural restrictions imposed in the geometry. The difference between the MESP at the P nucleus
of Cl(PH,)Ru=CH, and CL,(PR,)Ru=CH, is taken as a measure of the combined steric and electronic
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effects of the PR_(V,_,) in 1. Similarly, the combined steric and electronic effect of PR, in 2 (V) is also
calculated. The frozen structures allowed the calculation of steric-only effects for 1 (V) and 2 (V,,).
Thus, the electronic effect V., in 1is (V, - V,,) and that V,in 2'is (V,, - V,,). Both V and V,, showed
impressive linear correlations with popular geometric steric parameters, viz. Tolman cone angle (6) and
symmetric deformation coordinate (S4'). Moreover, V,, and V,, showed linear relationships to binding
energy of ethylene (E,), suggesting that steric effect is 2.91 times more dominant than electronic
effect in olefin binding process. Similarly, V., and V, showed linear correlation with activation energy
(E,) for the formation of metallacyclobutane. In both the olefin binding process and the transition
state formation leading to C-C bond coupling, drastic reduction in E, as well as E, was observed
with the increase in steric bulkiness of PR, while only a moderate decrease in energy parameters was
observed with the increase in electron rich character of the PR,. The stereoelectronic correlation studies
demonstrated that the success of the first generation Grubbs catalysts is primarily due to the choice of
the right mix of steric (bulky R substituents on P) and the electronic (electron donating R substituents

on P) effects of the PR, ligand (Organometallics, 2011, 30, 1438-1444).

=20 -'; [ 3 A0 5 (1] 5
Electronic Effect Steric Effect

Analysis of structural water and CH...w interactions in HIV-1 protease and
PTP1B complexes using a hydrogen bond prediction tool, HBPredicT

A hydrogen bond prediction tool HBPredicT was developed for detecting structural water molecules
and CH--m interactions in PDB files of protein-ligand complexes. The program adds the missing
hydrogen atoms to the protein, ligands, and oxygen atoms of water molecules and subsequently all
the hydrogen bonds in the complex are located using specific geometrical criteria. Hydrogen bonds are
classified into various types based on (i) donor and acceptor atoms, and interactions such as (ii) protein-
protein, (iii) protein-ligand, (iv) protein-water, (v) ligand-water, (vi) water-water, and (vii) protein-water-
ligand. Using the information in category (vii), the water molecules which form hydrogen bonds with
the ligand and the protein simultaneously —the structural water— is identified and retrieved along
with the associated ligand and protein residues. For CH:-- interactions, the relevant portions of the
corresponding structures are also extracted in the output. The application potential of this program was
tested using 19 HIV-1 protease and 11 PTP1B inhibitor complexes. All the systems showed presence of
structural water molecules and in several cases, the CH--' interaction between ligand and protein were
detected. A rare occurrence of CH--'m interactions emanating from both faces of a phenyl ring of the
inhibitor was identified in HIV-1 protease 1D4L (/. Mol. Model., 2011, 17, 401-41).
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Predicted models

CHEMICAL AND PROCESS ENGINEERING

Development of process & commercial flow sheet for the beneficiation of Guda
clays of Rajasthan

This project aims at value addition to the clay deposit in Bikaner, which presently is used only as low
grade filler clay. The different samples from the mines were size reduced and blended to prepare
uniform raw clay. This was subjected to detailed characterisation. The representative sample was
blunged, screened and classified using a 2 inch stub cyclone so as to remove the medium grits above
45 Micron. The finer fraction from this hydrocylone was subjected to wet high intensity magnetic
separation studies for removing the iron & titania minerals. The tests are in progress. A particular
fraction of the raw clay was also subjected to various size classifications up to around 5 micron using
different types of hydrocylones with an intention to value add the same to paint or paper coating
grade clay. This work is also in advanced stage.

Development of reverse flow natural convection driers and cottage level
processing for rural development

The ball copra drier was shifted to Javarana Hally Horticultural farm in Karnataka for field trials. The
drier has been successfully erected and commissioned there for trial runs.The ground nut dryer after
some vital modifications was shifted to Palavoor in Thirunelveli District in Tamil Nadu and 4 field trials
were carried out with 260, 350, 360 and 500 Kgs. of fresh ground nut. The product with 7-12%
moisture content could be produced successfully. The villagers suggested some design modifications
which are being taken up presently.

The pappad drier was re-designed and a larger capacity drier (280 Pappads/batch) was fabricated and
tested with agri-fuel as the heat source. The earlier version (capacity 84 Pappads/ batch) was with
electric heating which was not affordable for the local pappad makers. The drier is being shifted to
local pappad makers colony for field trials. Laboratory tests for mango bar drier are underway. Kinetic
study has been completed.
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500 Kg Ground nut drier (Modified) Redesigned (large) capacity Pappad drier;
14 trays, 280 Pappads/ batch

DIOXIN RESEARCH

Finger printing of dioxins in sediments of tropical mangrove system

Mangrove forests are among one of the world’s most productive tropical ecosystems. But mangroves
are under serious threat of degradation; India has lost about 40% of its mangrove cover within this
century. Pichavaram has among one of the best studied mangrove ecosystems in India. The area has
already lost 75% of its green cover within this century and about 90% of the forest area is degrading.

j-i: ?‘J i

Sample collection for the determination of dioxin

As part of the UNIDO project on dioxins, a study has been carried out to identify chemical contamination
of sediment of this system. Sediment samples collected from the Pichavaram Mangrove System have
been analysed for dioxins, furans and dioxin like polychlorinated biphenyls (PCBs). Few samples collected
at the entry point showed the presence of dioxins and PCBs and the samples collected at the interior
area of the mangroves showed no presence of dioxins and PCBs. This is due to the deposition pattern
of sediment and transport of pollutants along with the water flow. Most of the pollutants settle at the
entry point. Apart from dioxins and PCBs, samples showed presence of pesticides and other persistent
organic pollutants (POPs). Extensive study to identify the sources of these contaminants is planned.
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DIOXINS AND FURANS ANNUAL EMISSION
PERCENTAGE CONTRIBUTION - INDIAN SCENARIO
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The Stockholm Convention on Persistent Organic Pollutants (POPs) is an internationally legal binding
treaty that seeks to reduce and ultimately eliminate the release of POPs in the environment. As a party
to the Convention, India is committed to compile the National Implementation Plan to meet the
obligations to the Convention. Under this component, Ministry of Environment and Forests (MoEF),
Government of India and United Nations Industrial Development Organisation (UNIDO) have identified
and entrusted the responsibility of preparation of the inventory on industrial and non industrial sources
that releases dioxins and furans to various compartments of the atmosphere to four institutions

including NIIST.
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These agencies have approached various organizations/ stakeholders to successfully cover an average
of 60% data base. Secondary data have been collected from various stakeholders and applied screening
matrix to consolidate the list of potent dioxin releasing activities or sources. Further, the annual operation
capacity of dioxin releasing sources and detail on available pollution control measures/ equipments
were collected. The report gives insight into the design, project strategy, implementation strategy,
field work and data collection carried out and final outcome “inventory of dioxin sources” from the
project activities. The inventory table reflects that the major quantity of dioxin has been released first
to residues and secondly to air. The potential contributing categories are waste incineration and ferrous
and non-ferrous metal production. An urgent action on control measures have to be designed in order
to reduce and phase out dioxins PCDD/Fs to residue and air. A draft Action Plan for Dioxins and other
Annex C Chemicals (unintentional POPs) has been prepared to set out India intends to comply with the
obligations of Article 5 of the Stockholm Convention.

ANNUALEMISSION OF DIOXINS AND FURANS PERCENTAGE
CONTRIBUTION - INDIAN SCENARIO

Residue
66 527
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RESEARCH PLANNING AND BUSINESS DEVELOPMENT
TECHNOLOGY LICENSING & TRANSFER AGREEMENTS/MOUS SIGNED

SI.No. Title Agency
1 Agreement for licensing of Know-How for Shri.R.Nagendran, Gnana Soundari pepper
black pepper to white pepper processing Unit, Tamil Nadu
5 Agreement for licensing of Know-How for PDS organic Spices, a unit of Peermade
black pepper to white pepper development society, Kerala

Agreement for licensing the Know- How of
3 flux bonding technology for producing high
volume flyash building components

M/s.Green bricks India Pvt Itd,
Andhra pradesh

4 Agreement for licensing of Know-How for Shri.S.Vijayan, M/s S.V. Agencies, Netta,
black pepper to white pepper Nedumangad PO., Thiruvananthapuram, Kerala
. . Shri.Ganesh Bhat, M/s E.S.Trading Company,
5 Agreement for licensing of Know-How for No.3/14, South Godown, APMC Yard,

SIRIEK [PEgIET I WIS (2T Yeshwanthpur, Bangalore 560 022, Karnataka

Agreement for sponsored research in M/s.Associate soapstone distributing
6  beneficiation studies for Golcha (Gunda) clay | company Pvt.Ltd, Jaipur

Agreement for engineering consultancy for Mr.Sabu Joseph
modernization of nutmeg drying facility Managing partner,M/s Ann Impex,Kerala

Agreement for consultancy service for
conducting environmental impact assessment
8  study for the existing beach wash mining &MSP | Kerala minerals and metals,Chavara,Kerala
for Kerala minerals and metals Ltd (KMML),
Lease hold blocks 1,111,V & VII ,Kollam District

Agreement for consultancy to provide

9  technical inputs on soil characteristics for
adaptation in brick moulding process

The energy and resources institute,
New Delhi

Agreement for engineering consultancy for
10  setting up organic spice processing plant at
Mananthavady

Wayanad social service society, Post Box
No. 16, Mananthavady, Kerala

NTPC Ltd Ramagundam super thermal

11 | Study on use of flyash in ceramic products s siten, Wermmeess AP

Memorandum of understanding for research

12 . Network systems and technologies P Ltd
collaboration
Confidentiality agreement for development of

13 ultra light - weight aluminium piston, surface = Ashok leyland Limited No.1, Sardar Patel
treatments on engine related components Road, Guindy, Chennai-600 032
and Mg alloy for instrument panel
Agreement on purchase contract,

14 confidentiality agreements for engineering Shema Building, M.G. Road, Cochin 682

consultancy for developing detailed 016
engineering drawings for white pepper plant
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CONTRACT RESEARCH PROGRAMMES

Agro Processing Division

Client Project title Project Leader
Dir. Evaluation of trans fatty acids in hydrogenated vegetable
Va'naspath|, oil products and their health implication in the context Mrs. Reshma
Min.Con. of
Affairs Indian food habits
Dir. Studies on improving storage stability of refined
Vgnaspathi, an unrefined vegetab]e Qils by the additic?n of Dr. (Mrs). Nisha
Min.Con. micronutrients and antioxidant phytochemicals and the
Affairs development of a functional vegetable
DST Evalgfmon and cohtrol of acrylamide formation in Dr. (Mrs). Nisha
traditional deep fried snack products
Synthesis of iminosugar variants of alphagalactosyl
DST ceramide for tuning of selective cytikine release from Dr. L. RaviShankar
natural killer T(NKT)cells
Phenolic compds from centalla asiatica, boerhavia
ICMR diffusa & desmodium gangeticum as protectors against  Dr. K. R. Raghu
arsenic trioxide induced cardiotoxicity
KSCSTE Development of value added products from “Neera” of Mrs. Reshma
Palmyrah
Biotechnology Division
Client Project title Project Leader
CSIR Bioethanol from lignocellulosic biomass Dr. Ashok Pandey
Construction and screening of environmental DNA
DT libraries for novel beta-lactamase inhibitors and lipases Dl (2B I 5
Development of thermostable and low pH tolerant
DBT phytase from aspergillus niger using site directed Dr. Ashok Pandey
mutagenesis
Construction and analysis of recombinant pentose utlizing
corynebacterium glutamicum strains for amino acid Dr.K.Madhavan
DBT . . . .
production from hemicellulose containing agro-waste Nampoothiri
materials
Development of a bioprocess for the production of
DBT polyhydroxy butyrate(PHB) from biodiesel industry Dr. Ashok Pandey
generated glycerol
Cost eff_ectlve productlon of lactic aod_ for polylactide Dr K. Madhavan
DBT synthesis and studies on PLA application and .
g . Nampoothiri
biodegradation
Exploiting westernghat biodiversity for antifungal Dr.K.Madhavan
DBT ; : .
metabolites for plant disease control Nampoothiri
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Isolation and cloning of glucose tolerant beta-glucosidase
from fungal isolate BTCF-5 and the CBH1 control elements

DST from trichoderma reesei and studies on the properties of DI [l SN
the enzyme

DST Centre for bio fuels Dr. Ashok Pandey

Chemical Sciences & Technology Division
Client Project title Project Leader

BRNS Study of photoinduced electron transfer in cyclodextrin Br, Gopligas
based supramolecular systems

DAE Molecular an_d supra.molecular architecutres with g T
optoelectronic functions
Engaging N-heterocycles and N-heterocyclic carbenes

DST as or ganocatalysts for novel carbon carbon and carbon  Dr. G. Vijayan Nair
Heteroatom bond forming reactions

DST Development of sensitizers based on NMR dyes Dr. Ramaiah
Design and development of efficient light conversion

DST molecular devices based on lanthanide aromatic Dr. MLP Reddy
carboxylates

DST Molegulgrly |mpr|nted polymeric single measured sensors Dr. T. Prasada Rao
for priority envirotoxic markers

DST D.evelopment of novgl.cyclophanes as probes for Dr. Ramaiah
biomolecular recognition
The controlled carbopalladation of heterobicylic

DST olefins: A novel stereo selective route to functionalized Dr. K. V. Radhakrishnan
cyclopentanoids
Novel synthetic protocol for carbon-carbon and

DST carbon- heteroatom bond forming reactions employing  Dr. Vijayan Nair
nucleophilic heterocyclic carbene catalysis

DST Environmentally secure inorganic colorants Dr. M.L.P. Reddy

IFCPAR FunFt|onaI hybrid nanomatenals of polymeric gels and pi Dr. A, Alayaghosh
conjugated self assemblies
Characterisation of Mn () acetylacetonate in

IPM, nonylphenol for use in arco L10 cyanate ester & Py360

Gandhinagar

bisphenol - F blend epoxy resin system appropriate for
fusion relevant prototype magnets....

Dr. J. D Sudha

Microanalytical investigations  of urinary stones:FTIR

KSCSTE spectroscopy vs SEM-EDAX Dr.R.Luxmi Verma
Studies on the development of modified starch micro

KSCSTE and nanoparticles and edible filfrom unique starch Dr. (Mrs). Emilia Abraham
resources of Kerala

M/s. . . .

g, Research project to develop superior photo chromic dyes Dr. Suresh Das

France SIERIN
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M/s.
Corning,
France

Development of superior photochromic dyes - Phase V

Dr. Suresh Das

Materials Division

Client

Project title

Project Leader

BARC,
Mumbai

Development of self lubricating Al,O,/ZrO, ceramic
composites for journal bearing applications in acid/
radiation environment

Dr. Ananthakumar

BHEL

Metal oxide/mixed oxide nanofluids for thermal
management applications

Dr. S. K. Ghosh

BRNS

Development of boron carbide reinforced aluminium
matrix composites for nuclear applications

Dr. T. P. D. Rajan

BRNS

Investigation on the reactivity and wetting behaviour
of molten metals with nano size lanthanum phosphate
sintered ceramic and coatings

Dr. K.G.K .Warrier

BRNS,
BOMBAY

Ceramic-metal and polymer-metal composites for
electromechanical applications

Dr. Jose James

BRNS,
MUMBAI

Development of MgB2 superconducting wires and coils
for application in high field magnets

Dr. Syamaprasad

CSIR

Novel micro-nanointegrated composite particles as dye
-adsorbent catalyst

Dr. S. K. Shukla

DRDO

Development of ceramics-based nano structured
magnetic refrigerators

Dr. Manoj Rama Verma

DRDO

Development of mono and hybrid  discontinuously
reinforced magnesium metal matrix composites for
engineering applications

Dr. U TS Pillai

DRDO

Development of low loss low temperature co-fired
ceramic glass composite (LTCC) tapes for future MIC
device applications

Dr. M. T. Sebastian

DST

Tunable microwave materials and devices

Dr. Jose James

DST

Optimization of aging parameters and alloy composition
for improved age hardening response of AZ91
magnesium alloy

Dr. A. Sreenivasan

DST

Silicate based dielectrics for electronic packaging
applications

Dr. M. T. Sebastian

DST

Synthesis and characterization
matrix composites

of in-situ magnesium

Dr. (Mrs) Sreeja Kumari

DST

An investigation on the potential beach placer deposits
along Tiruchendur coast, Tamilnadu

Dr. M. Sundararajan

DST

Development of novel powellite based red phosphor
materials: ARMM 00 8: Eu3+ (A=Mg, Ca,Sr and Ba,
R=Y,La and Gd: M=Nb and Ta) for white light emitting
diodes (WLED’s)

Dr. Prabhakar Rao
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Supramolecular polymeric nanomaterials with

DST hierarchical morphologies Do ejfo €t

DST Preparapon of. M3AX2 phase ‘Fernary carbides and Dr. S. Ananthakurmar
fabrication of its nanocomposites through novel methods

DST Nangstrgctured double perovskites for spintronic Dr. Manoj|Rama Verma
applications

DST Low.temperature healing photocatalytic self cleaning Dr. K G K Warrier
coatings for solar cell covers and glass surfaces

DST Develgpmer?t of ngnogtructured spinel oxide materials Dr. Savitha Pillai
for spintronic applications

DD Generat_|on of poyvder_X—ray diffraction patterns for new Dr. Prabhakar Rao
generation ceramic oxide compounds

(DD Generahon_of expenmen_tal powder diffraction data of Dr. Prabhakar Rao
new ceramic complex oxides

Institute Development of long filamentary MgB2 superconducting

of Plasma wires and tapes for fusion grade magnets and current Dr. Syamprasad

Research leads
Development of cerium oxide based nanomaterials for

IRE applications as chemical mechanical planarization / Dr. S. K. Ghosh
polishing slurry
Development of ultrafine grain aluminium alloy and

ISRO, Dept. . . .

T composite through equal channel angular pressing Dr. T. P. D. Rajan
(ECAP) for space  applications

KSCSTE Applications of p'h'osphorylated' cashew nut shgll liquid Dr. ARR. Menon
prepolymer modified elastomeric contact adhesives

M/s CMRL, Renden'ng sqen’uﬁc and Tcechmcal support to M/s.CMRL Mr Harikrishna Bhat

Alwaye synthetic rutile commercial plant.

M/s. L : .

IRELTDC, Developmen’F of high field composite varistors based on Dr.S. Ananthakumar
rare earth oxides

Kollam
The village community network: Technology development

MHRD and pilot rollout plan for low cost opportunistic Dr. M. T. Sebastian
communication networks for rural areas of India

NCRMI, Studies on development of coir-rubber composites Dr. ARR. Menon

Trivandrum | products

NTPC Study on use of flyash in ceramic products Dr. KGK Warrier

Process Engineering and Environmental Division
Client Project title Project Leader

Dept. of . . : .

Information An agept runtime environment for biological Dr. (Mrs). Elizabeth Jacob
simulations

Technology

Kerala State

Pollution Dust Suppression: Field study in China clay mine Dr. Rugmini Sukumaran

control
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Bioremediation of percholate containing waste water

KSCSTE under high saline conditions using chemotrophic mixed Dr. Krishnakumar
microbial system

M/s. General Nucleation, movement and growth of gas bubbles in :

S ) Dr. Roschen Sasikumar

Motors Ltd. | aluminium castings

Min. of

New and Development of a household wastes & sanitation device .

S Dr.V.B.Manilal

Renewable | with biogas recovery

energy

MNRE, New | Anaerobic technology for biogas recovery and Dr. V. B. Manilal

Delhi stabilization of unsorted municipal solid wastes T

NIIST Development of a zero discharge process for china clay B, Rugmil Sulwmeran
processing

NMITLI Biofuel from marine microalgae Mr. Ajith Haridas
Development of national implementation plan in India
as first step to implement the stockholm convention on  Dr.M.Anbu
persistent organic pollutants

MJs. . Beneficiation process development flow sheet design for

Associated . . ;
china clay of Guda mines of M/s. Associated soapstone Dr. P. Raghavan

Soapstone .

: distn. Co. Pvt.Ltd.

Dist

CSIR De\_/e!opment of homogeneous catalysts for water Dr. C. H. Suresh
splitting - A key technology for sustainable energy
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Client Project title Project Leader
Ann Impex ErGREEng consultapcy e Sri.M.M.Sreekumar
technology upgradation
BHEL, Consulta.n.cy for soI.—geI mullite coatings on Dr. KGK Warrier
Bangalore porous silicon carbide

BHEL, Bangalore

Preparation of UV curable nano-TiO2 thin
film on glass substrate to induce self cleaning
properties

Dr K.G.K. Warrier

Colgate Palmolive

Production of arginine by fermentation and its
purification-phase Il

Dr. Ashok Pandey

DRDO

Consultancy and report generation for the
development of housing first gear and piston
using aluminium matrix composites

Dr. T. P. D. Rajan

Environmental
Resources Research

Microstructural analysis of pollens of medicinal
plants

Dr. Prabhakar Rao

Centre, TVM
IRE EIA study for IRE Mr. J. Ansari
KMML EIA for KMML project Mr. J. Ansari

M/s. Astra Zeneca

Quantitative phase analysis of
turbutaline sulphate

Dr. Syamaprasad

M/s.TERI, Delhi

Evalutaion of clay samples for suitability for
extrusion & production of hollow blocks

Dr. K.G.K. Warrier

Nita Gelatin India Ltd.

Koratty, Trichur

Ossein factory odour control

Mr. Ajith Haridas

VSSC

Surface area analysis of nickel powders

Mr. K. Harikrishna Bhat

Surface analysis test samples of copper

Mr. K. Harikrishna Bhat

VSSC chromite, ferric oxide, alumina, BN,AIN and
indium pellets by 3 point BET method
WAPCOS Marine ecological survey for the proposed Mr. ). Ansari

multiuser liquid terminal, Kochi
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PATENTS

PATENTS FILED (FOREIGN)

NFNO Title Inventors FILING DATE = APPLICATION NO.
White light emitting ﬁyayaappha;s%u?alkkoo i
0106NF2007/US  organogel and process jayag L 28/06/2010  12/810923
Vijayakumar, Vakayil K
there of
Praveen
Pyrrole end-capped Ayyappanpillai
0105NF2007/Us  Dipyridine assay powder for - Ajayaghosh, 28/06/2010 12/811008
selective detection of zinc Sivaramapanicker
ions and process thereof Sreejith
A method for anaerobic Vattackatt
0350NF2005/ID  process coupled seperation Balakrishnan Manilal,  3/9/2010 W-00201003064
and refining of plant materials =~ Ajit Haridas
et o it Vet
0350NF2005/LK  and refining of plant Bélakrlshnan lamlel, | 2je/201D 1=
. Ajit Haridas
materials
rotess coupted separmon Votacet
0350NF2005/PH  Proces> coupied sep Balakrishnan Manilal, ' 3/9/2010  1-2010-502017
and refining of plant i .
. Ajit Haridas
materials
A reusable thiophene Ayyapanpillai
end-capped bipyridine Ajayaghosh,
fluorescent assay for Sivaramapanicker PCT/
0122NF2009/WO  selective detection of Sreejith, Kizhumuri 15/09/2010
: S : IN2010/000623
cyanide anions in aqueous | P. Divya,
and biorelevant samples Puroshothaman
and process thereof Jayamurthy
Shukla Satyajit
Novel surface-modification = Vishnu, Warrier
processes for flyash and Krishna Gopakumar, PCT/
0109NF2008/WO industrial applications Kizhakkelikoodayil 111172010 IN2010/000735
thereof Baiju Vijayan,
Thachan Shijitha
Shukla Satyajit
Novel surface-modification = Vishnu, Warrier
processes for flyash and Krishna Gopakumar,
0109NF2008/TW | industrial applications Kizhakkelikoodayil 26/11/2010 | 991409399
thereof Baiju Vijayan,
Thachan Shijitha
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Novel surface-modification
processes for flyash and

Shukla Satyajit
Vishnu, Warrier
Krishna Gopakumar,

0109NF2008/AR industrial applications Kizhakkelikoodayil 171122010 100104718
thereof Baiju Vijayan,
Thachan Shijitha
Danoboyina
Ramaiah, Suneesh
C Karunakaran,
. . Vadakkancheril S
Novel porphyrin derivatives | .
: Jisha, Tavarekere K
for photodynamic therapy
Chandrashekhar,
[peile 8 [proctsss fier e Alagar Srinivasan PCT/
0147NF2009/WO pre!oara’uon thereof and Madhavan 21/01/2011 1B2011/000085
their use as pdt agents . _
Radhakrishna Pillai,
and fluorescence probes . . .
for biological applications Shyebaniet A NEDT,
9 PP Saneesh Babu P Saras,
Chintalagiri Mohan
Rao, Kunchala Sridhar
Rao
Novel imprinted
polymer materials for
selective detoxification Karamala Prasad,
0052NF2009/CN of endqsulphan Joseph Mary Gladis, 15/02/2011 201110038500.0
contaminated natural Talasila Prasada Rao
waters and process for
preparation theereof
Novel imprinted
polymer materials for
selective detoxification Karamala Prasad,
0052NF2009/PK | of endosulphan Joseph Mary Gladis, 15/02/2011 97/2011
contaminated natural Talasila Prasada Rao
waters and process for
preparation theereof
Process for the production
of violacein and its
derivatives containing Krishnakumar PCT/
0033NF2010/WO bioactive pigment from Bhaskaran 10/3/2011 IB2011/000507

chromobacterium sp.
Niist-ckk-01
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PATENTS FILED (INDIA)

. COMP.
NENO Title Inventors FILING DATE APPLICATION NO.

Nanocomposite forming
microcapsule useful for
guest encapsulation and

Chorappan Pavithran,

0051NF2009/IN Bindu Prasannakumaran @ 19/04/2010 0969DEL2009

process thereof Nair
A reusable thiophene syl
end-capped bipyridine -

fluorescent assay for
0122NF2009/IN | selective detection of
cyanide anions in agueous
and biorelevant samples
and process thereof

Sivaramapanicker
Sreejith, Kizhumuri P.
Divya, Puroshothaman
Jayamurthy

14/09/2010 1899DEL2009

Danoboyina Ramaiah,
Suneesh C Karunakaran,
Vadakkancheril S

Jisha, Tavarekere K
Chandrashekhar, Alagar
Srinivasan, Madhavan 21/01/2011 0124DEL2010
Radhakrishna Pillai,
Sivakumari Asha Nair,
Saneesh Babu P Saras,
Chintalagiri Mohan Rao,
Kunchala Sridhar Rao

Novel porphyrin
derivatives for
photodynamic therapy
(pdt): a process for the
preparation thereof and
their use as pdt agents
and fluorescence probes
for biological applications

0147NF2009/IN

Molecular imprinted
polymer particles
ormicro beads for
selective detoxification
of endosulphan
contaminated natural
waters and process for
preparation theereof

Karamala Prasad, Joseph
Mary Gladis, Talasila 14/02/2011 0314DEL2010
Prasada Rao

0052NF2009/IN

Process for the production
of violacein and its
derivatives containing
bioactive pigment from
chromobacterium sp.
Niist-ckk-01

0033NF2010/IN Krishnakumar Bhaskaran | 10/3/2011 0577DEL2010

PATENTS GRANTED (FOREIGN)

Title Inventors GRANT DATE PATENT NO.
Viologen linked acridine based
molecule and process for the Ramaiah D, Eldho Nv, Joseph J 18/05/2010 2338223 (CA)
preparation thereof
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A melt transurethane process for the Manickam Jayakannan, Deepa

preparation of polyurethansed Puthaparambil SUCEADQ (el e (€
Multlfunct.umal aIFohoI§ from . Ve Elethamispuiati
cardanol, its multifunctional acrylic Sivankutty Nair Prasad
cross-linker and highly pendant y . ' 14/07/2010 | GB2447182 (GB)
Chennakkattu Krishna
phosphorus flame retardant : o
o Sadasivan Pillai
derivatives
Melt or solution processable highly Raji Kannaparampil Paul,
conducting polyanilin and process for  Chennakkattu Krishna 12/8/2010 10014662 (DE)
preparation thereof with pvc and eva | Sadasivan Pillai
A process for the production of Tholath Emilia Abraham, Nisha
peroxidase from plant cell and callus = Rani Devaki, Thomson Kuruvilla, 13/10/2010 | 2039763 (EP)
cultures Jegan Roy Joseph
Yellow inorganic pigments and Padala Prabhakar Rao,
process for preparing same Mundlapudi Lakshmipathi Reddy 22PNe | esiren (Us)

Synthesis of ion imprinted polymer

curble pre polymer materials from

Sadasivan Pillai
renewable resources

particles for solid phase extractive Kala Ramakrishnan, Mary Gladis 8/12/2010 CN1014180628B
preconcentration of erbium ions and | Joseph, Talasila Prasada Rao (CN)
a process thereof
felachec rethane scyate oy SyemakumariAsha
y Chennakkattu Krishna 15/12/2010 | GB2446353 (GB)

PATENTS GRANTED (INDIAN)

slag and pig iron form indian

. . . Rabindha Mohanty, Partha Sarathi
ilmenites using plasma

Mukherjee

Title Inventors Grant Date =~ Patent No.

Buoyant filter bioreactor for the
anaerobic treatment of complex  Haridas A 18/08/2010 242196
wastewater

Vadakkethonippurathu Sivankutty

: Nair Prasad, Janardhanan Nair Devaki

SR Il Cr Amma Sudha, Chennakkattu Krishna
friction dust useful as a friction . ol . . 20/08/2010 242267
erlfter b brale f duid Sadinss Sadasivan Pillai, Aryiappallil Ramankutty

Menon Ravindranatha Menon, Alathur

Damodaran
Near infrared absorbing
squaraine dyes containing .
aminoanthracene chromophores DS, UMOES (X6 (2102, 25/08/2010 242404

.| Sonthosh U, Suresh V

and the process thereof for their
manufacture

Alathur Damodaran Damodaran,
An alternate process for the .

reparation of titania rich Pawvathu Narayanan Nair Mohan Das,

2512 Karval Harikrishna Bhat, Bishnu Charana | 23/03/2011 246958
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KNOWLEDGE RESOURCE CENTRE

The year 2010-11 was a period of major accomplishments for the Knowledge Resource Centre (KRC)
both in terms of immediate impact and beneficial changes for the long run. KRC is also committed to
provide the best network based services to the S & T Community. The section offers excellent information,
literature & IT infrastructure support to the R & D activities of the Institute by housing a specialized
collection of documents including books, periodicals, CD-ROM databases etc., and by providing access
to a host of e- resources. Significant progress was achieved during the year in strengthening the
infrastructure, resources and also in rendering services. Highlights of the achievements include:

INFORMATION RESOURCE MANAGEMENT
Collection strength

The total collection has gone up to 42,000 plus documents which include 12,873 books, 10947
standards and 9780 bound volumes of periodicals. The total number of the print versions of periodicals
received during the year was 158 titles (Subscribed: Foreign - 63, Indian — 77 & Gratis -18)

Databases and database searches

Updated the in-house databases of books, periodicals, reports/reprints, PhD theses, publications of
NIIST scientists, etc. The last two databases are linked to the lab’s website as well as intranet.

Conducted regular and extensive CD-ROM and online database searches including those of standards
and patents.

e-Resources access facility

Trial access followed by regular access to the e-resources under the CSIR e-Journals consortia
programme was facilitated through the desktops of all scientists, research students and other
functionaries across the lab in IP- enabled mode. The list of access facilities/ publishers whose
e-journals full text databases are accessible is furnished below:

* American chemical society
* Annual reviews

* ASCE

* ASME

* AIP

* ACM

e Cambridge University Press
* Elsevier (Science Direct)

e Emerald

* |EEE

* JCCC@INSTIRC

* Nature

* Oxford University Press

* Science Magazine

* SCOPUS

* Springer

* Taylor & Francis

* Wiley Interscience /Blackwell

NATIONAL INSTITUTE FOR INTERDISCIPLINARY SCIENCE & TECHNOLOGY, THIRUVANANTHAPURAM
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* Indian Journals.com of Divan Enterprises

Bibliographic & Citation Databases - Web of science — science citation index expanded
Patent Databases - Delphion & Derwent Innovations Index
Standards - ASTM and BIS online

This was in addition to the trial access of INSPEC database and Myilibrary, the industry-leading
e-content aggregation platform for public, academic and professional libraries around the world. The

usage

of e-resources has been overwhelming particularly those of ACS and Elsevier (Science direct and

SCOPUS). The regular monitoring of usage and various promotional programmes have enhanced the
level of usage.

Analysis of Publications

Carried out Bibliometric/ Scientometric/ Impact factor Analysis of NIIST publications using journal
Citation Report, Web of Science — Science Citation Index Expanded and SCOPUS. Provided support
service for publishing in journals with high impact factor. The total number of SCI Papers (2010) is 197
with an average IF value of 2.897. The total number of SCI papers includes 15 papers published in SCI
journals without IF.

Institutional Repository (IR)

Creation of institutional repository of theses & research papers produced from NIIST is in progress.
During the period 83 records were added to the IR, which is now accessible in our intranet only.

IT-Enabled systems and services

High speed internet connectivity to staff and students through LAN/WAN segments
9 Mbps leased line connectivity of BSNL

Gigabit connectivity from NIC

Wi-Fi system facility

Video Conferencing facility

Design, development and maintenance of NIIST website

Design, development of conference websites for various divisions

E-mail & Messaging System

Bio Bulletin board for biotechnology division

Cyber Security

Storage Devices implemented

MIS - Intranet Portal to access forms, notices, schedules, e-resources etc.,
Dedicated Server Room (in progress)

CSIR-ERP Implementation (in progress)
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LIST OF PUBLICATIONS: 2010
(JhTT DI Fl: 2010)

1 ADARSH (N), REKHA (R A) and RAMAIAH (D)
Tuning photosensitized singlet oxygen generation efficiency of novel Aza-BODIPY dyes
Organic Letters
12(24):5720-5723; 17 Dec 2010

2 AFINISHA DEEPAM (L S) and ARUMUGHAN (C)
Characterization of sn-2 Alk-1’-Enyl ethers of Glycerol from rice bran oil
Journal of Oleo Science
59(10):521-526; Oct 2010

3 AHMED (S U), RANGANATHAN (P), PANDEY (A), and SAVITHRI (S)
Computational fluid dynamics modeling of gas dispersion in multi impeller bioreactor
Journal of Bioscience and Bioengineering
109(6):588-597; Jun 2010

4 AKHILA RAJAN, JAYALAKSHMI (G K) and EMILIA ABRAHAM (T)
Solid state production of Manganese Peroxidases using Areca nut husk as substrate
Brazilian Archives of Biology & Technology
53(3):555-562; May-Jun 2010

5 AMBILI RAJ (D B), BIJU FRANCIS, REDDY (M L P), BUTORAC (R R), LYNCH (V M) and COWLEY (A H)
Highly luminescent Poly (Methyl Methacrylate)-incorporated Europium complex supported by
a Carbazole-based fluorinated Beta-Diketonate ligand and a 4, 5-Bis (diphenylphosphino) -9,
9-dimethylxanthene oxide co-ligand
Inorganic Chemistry
49(19):9055-9063; 04 Oct 2010

6 ANABHA (E R), PAUL (R R), SURESH (E) and VIJAY NAIR (G)
Nucleophilic heterocyclic carbene as a novel catalyst for cyclopropanation of cyano acrylates
Organic & Biomolecular Chemistry
8(4):901-905; 2010

7 ANANTHAKUMAR (S), ANAS (S), AMBILY (J) and MANGALARAJA (R V)
Microwave assisted citrate gel combustion synthesis of ZnO Part-1: Assessment of structural
features
Journal of Ceramic Processing Research
11(1):29-34; Feb 2010

8 ANANTHAKUMAR (S), ANAS (S), AMBILY (J) and MANGALARAJA (R V)
Microwave assisted citrate gel combustion synthesis of ZnO Part-Il:
Assessment of functional properties
Journal of Ceramic Processing Research
11(2):164-169; Apr 2010
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ANAS (S), MANGALARAIJA (R V) and ANANTHAKUMAR (S)

Studies on the evolution of ZnO morphologies in a thermohydrolysis technique and evaluation of
their functional properties

Journal of Hazardous Materials

175(1-3):889-895; 15 Mar 2010

ANAS (S), METZ (R), SANOJ (M A), MANGALARAIJA (R V) and ANANTHAKUMAR (S)
Sintering of surfactant modified ZnO-Bi203 based varistor nanopowders

Ceramics International

36(8):2351-2358; Dec 2010

ANAS (S), MUKUNDAN (P), SANOJ (A M), MANGALARAIJA (R V) and ANANTHAKUMAR (S)
Synthesis of ZnO based nanopowders via a non-hydrolytic sol gel technique and their
densification behaviour and varistor properties

Processing and Application of Ceramics

4(1):7-14; 2010 Non-sciF

ANI K JOHN, SAVITHRI (S), VIJAYALAKSHMI (K P) and SURESH (C H)

Density functional theory study of gas phase hydrolysis of Tianium Tetrachloride
Bulletin of the Chemical Society of Japan

83(9):1030-1036; 15 Sep 2010

ANILKUMAR (P) and JAYAKANNAN (M)

A novel supramolecular organogel nanotubular template approach for conducting nanomaterials
Journal of Physical Chemistry B

114(2):728-736; 21 Jan 2010

ANISHA (G S), ROJAN P JOHN, PREMA (P) and PANDEY (A)

Investigation on alpha-galactosidase production by streptomyces griseoloalbus in a forcefully
aerated packed-bed bioreactor operating in solid-state fermentation condition

Applied Biochemistry and Biotechnology

160(2):421-427; Jan 2010

ANJANA (P S), DEEPU (V), UMA (S), MOHANAN (P), PHILIP (J) and SEBASTIAN (M T)
Dielectric, thermal and mechanical properties of CeO,-filled HDPE composites for microwave
substrate applications

Journal of Polymer Science Part B: Polymer Physics

48(9):998-1008; 01 May 2010

ANJANA (P S), JOSEPH (T) and SEBASTIAN (M T)

Microwave dielectric properties of (1-x) CeO2-xRE, O, (RE= La, Nd, Sm, Eu, Gd, Dy, Er, Tm, Yb and Y)
(O <x<1) ceramics

Journal of Alloys and Compounds

490(1-2):208-213; 04 Feb 2010

ANJANA (P S), JOSEPH (T) and SEBASTIAN (M T)

Low temperature sintering and microwave dielectric properties of Ce, (WO,), ceramics
Ceramics International

36(5):1535-1540; Jul 2010
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ANJANA (P S), UMA (S), PHILIP (J) and SEBASTIAN (M T)

Thermal properties of low loss PTFE-CeO2 dielectric ceramic composites for microwave
substrate applications

Journal of Applied Polymer Science

118(2):751-758; 15 Oct 2010

ANTONY (M J) and JAYAKANNAN (M)

Molecular template approach for evolution of conducting polymer nanostructures: Tracing the role
of morphology on conductivity and solid state ordering

Journal of Physical Chemistry B

114(3):1314-1324; 28 Jan 2010

APARNA MONDAL, ZACHARIAH (A), NAYAK (P) and NAYAK (B B)

Synthesis and room temperature photoluminescence of mesoporous zirconia with a tetragonal
nanocrystalline framework

Journal of the American Ceramic Society

93(2):387-392; Feb 2010

ARAVIND (P R), SHAJESH (P), SORARU (G D) and WARRIER (K G K)

Ambient pressure drying: A successful approach for the preparation of silica and silica based mixed
oxide aerogels

Journal of Sol-Gel Science and Technology

54(1):105-117; Apr 2010

ARYA NANDAN, GAURAV (A), PANDEY (A) and NAMPOOTHIRI (K M)
Arginine specific Aminopeptidase from Lactobacillus brevis

Brazilian Archives of Biology and Technology

53(6):1443-1450; Nov-Dec 2010

ASWATHY (P M), ANOOJA (J B), SARUN (P M) and SYAMAPRASAD (U)
An overview on iron based superconductors (Topical Review)
Superconductor Science and Technology

23(7): Article No.073001 20(pp); Jul 2010

ASWATHY (U S), RAJEEV K SUKUMARAN (R K), LALITHA DEVI (G), RAJASREE (K P), SINGHANIA (R
R) and PANDEY (A)

Bio-ethanol from water hyacinth biomass: An evaluation of enzymatic saccharification strategy
Bioresource Technology

101(3):925-930; Feb 2010

BABU (S S), KARTHA (K K) and AJAYAGHOSH (A)

Excited state processes in Linear m-system-based organogels
Journal of Physical Chemistry Letters

1(23):3413-3424; 02 Dec 2010

BANU (K V), PERIYAT (P), SHAJESH (P), WUNDERLICH (W), MANJUMOL (K A), SMITHA (V S),
JAIMY (K B) and WARRIER (K G K)

Mesoporous gadolinium doped titania photocatalyst through an aqueous sol-gel method
Journal of Alloys and Compounds

505(1):194-200; 27 Aug 2010
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BAKARE (1 0), OKIEIMEN (F E), PAVITHRAN (C), KHALIL (H P S A) and BRAHMAKUMAR (M)
Mechanical and thermal properties of sisal-fiber reinforced rubber seed oil-based polyurethane composites
Materials & Design

31(9):4274-4280; Oct 2010

BEENA JOY, LAKSHMI (S) and BABU (M)

Antioxidant and anti cancer activity of Alpinia Galanga attributes to its medicinal potential
Medicinal Chemistry Research

19 (S140-S141) Suppl.1; Feb 2010

BEENA JOY, SIVADASAN (R), EMILIA ABRAHAM (T), JOHN (M), SOBHAN (P K), SEERVI (M) and
SANTHOSHKUMAR (T R)

Lysosomal destabilization and cathepsin B contributes for cytochrome c release and caspase
activation in Embelin-induced apoptosis

Molecular Carcinogenesis

49(4):324-336; Apr 2010

BERGER (S), SINGH (R), SUDHA (J D), ADLER (H J) and PICH (A)
Microgel/clay nanohybrids as responsive scavenger systems
Polymer

51(17):3829-3835; 04 Aug 2010

BIJU (A), SHABNA (R), SARUN (P M), VINU (S) and SYAMAPRASAD (U)

Effect of Yb,Gd, and Nd substitution at the Sr site on the metal-insulator transition of the
(Bi, pb)-2212 system

International Journal of Applied Ceramic Technology

7[S1]:E16-E22; 2010

BIJU FRANCIS, AMBILI RAJ (D B) and REDDY (M L P)

Highly efficient luminescent hybrid materials covalently linking with europium (lll) complexes via a
novel fluorinated Beta-diketonate ligand: Synthesis, characterization and photophysical properties
Dalton Transactions

39(34):8084-8092; 2010

BINDHUMOL (1) and NAMPOOTHIRI (K M)

Exopolysaccharide production and prevention of syneresis in starch using encapsulated
probiotic Lactobacillus plantarum

Food Technology and Biotechnology

48(4):484-489; Sp Issue S1 Oct-Dec 2010

BINDHUMOL (1) and NAMPOOTHIRI (K M)

Production, purification and structural characterization of an exopolysaccharide produced by a
probiotic Lactobacillus plantarum MTCC 9510

Archives of Microbiology

192(12):1049-1057; Dec 2010

BINDU (P N) and PAVITHRAN (C)

Bifunctionalized hybrid silica spheres by hydrolytic cocondensation of 3-
Aminopropyltriethoxysilane and vinyltriethoxysilane

Langmuir

26(2):730-735; 19 Jan 2010
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36 BINDU (P N), PAVITHRAN (C), SUDHA (J D) and PRASAD (V S)
Microvesicles through self-assembly of polystyrene-clay nanocomposite
Langmuir
26(3):1431-1434; 02 Feb 2010

37 BINDU P N and PAVITHRAN (C)
Micropatterned surfaces through moisture-induced phase separation of polystyrene-clay
nanocomposite particles
Langmuir
26(15):12948-12952; 03 Aug 2010

38 BINOD (P), SINDHU (R), SINGHANIA (R R), VIKRAM (S), DEVI (L), NAGALAKSHMI (S), KURIEN (N),
RAJEEV K SUKUMARAN and PANDEY (A)
Bioethanol production from rice straw: An overview
Bioresource Technology
101(13):4767-4774; Sp.iss Jul 2010

39 BURIANOVA (L), PANOS (S), STENNETT (M C), WEST (A R), SUBODH (G), SEBASTIAN (M T) and
KAMBA (S)
Piezoelectric and ferroelectric properties of new Pb9 Ce2Ti12 036 and lead-free Ba2 NdTi2 Nb3
015 ceramics
Journal of Electroceramics
25(2-4):116-121; Oct 2010

40 CHAMESWARY (J), JITHESH (K), GEORGE (S),RAMAN (S),MOHANAN(P) and SEBASTIAN(M T)
PTFE-SWNT composite for microwave absorption application
Materials Letters
64(6):743-745; 31 Mar 2010

41 CHAMESWARY (J), SHERIN THOMAS and SEBASTIAN (M T)
Microwave dielectric properties of Co2 La4 Ti3 Si4 022 ceramics
Journal of the American Ceramic Society
93(7):1863-1865; Jul 2010

42 DANIEL (G P),JUSTINVICTOR (V B), PRABITHA (B N),JOY (K),PETER KOSHY and THOMAS(P V)
Effect of annealing temperature on the structural and optical properties of ZnO thin films
prepared by RF magnetron sputtering
Physica B: Condensed Matter
405(7):1782-1786; 01 Apr 2010

43 DASTAGAER (S G), DEEPA (C K) and PANDEY (A)
Isolation and characterization of novel plant growth promoting micrococcus sp NII-0909 and its
interaction with cowpea
Plant Physiology and Biochemistry
48(12):987-992; Dec 2010

a4 DASTAGER (S G), DEEPA (C K) and PANDEY (A)
Characterization of plant growth-promoting rhizobacterium Exiguobacterium NII-0906 for its
growth promotion of cowpea(Vigna unguiculata)
Biologia
65(2):197-203; Apr 2010
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DASTAGER (S G), LEE (J C), PANDEY (A) and KIM (C J)

Nocardioides mesophilus sp. nov., isolated from soil

International Journal of Systematic and Evolutionary Microbiology
60:2288-2292 Part 10; Oct 2010

DEEPA (C K), DASTAGER (S G) and PANDEY (A)

Isolation and characterization of plant growth promoting bacteria from non-rhizospheric soil and
their effect on cowpea (Vigna unguiculata (L.) Walp.) Seedling growth

World Journal of Microbiology & Biotechnology

26(7):1233-1240; Jul 2010

DEEPA (C K), DASTAGER (S G) and PANDEY (A)

Plant growth-promoting activity in newly isolated Bacillus thioparus (NII-0902) from Western
Ghat forest, India

World Journal of Microbiology & Biotechnology

26(12):2277-2283; Dec 2010

DEEPA (K S), PRIYATHA (P L), PARAMESWARAN (P), SEBASTIAN (M T) and JOSE JAMES
Ba 0.7 Sr 0.3 TiO3-glass-silver percolative composite

Ceramics International

36(1):75-78; Jan 2010

DEEPA (M), PRABHAKAR RAO (P), SUMI (S), RADHAKRISHNAN (A N P) and PETER KOSHY
New negative temperature coefficient ceramics in Ca-Ce-Nb-M-O (M=Mo or W) system
Journal of the American Ceramic Society

93(6):1576-1579; Jun 2010

DHANESH (T) and SEBASTIAN (M T)

Temperature-compensated LiMgPO4 : A new glass-free low-temperature cofired ceramic
Journal of the American Ceramic Society

93(11):3828-3831; Nov 2010

DHANYA (G), PRIYA (R), PARAMASAMY (G), PANDEY (A) and NAMPOOTHIRI (K M)
Molecular cloning, overexpression and characterization of the raw-starch-digesting a-
amylase of Bacillus amyloliquefaciens

Biologia

65(3):392-398; Jun 2010

DHANYA (G), SWETHA (S), PANDEY (A) and NAMPOOTHIRI (K M)
Folate-producing lactic acid bacteria from cow’s milk with probiotic characteristics
International Journal of Dairy Technology

63(3):339-348; Aug 2010

DIAS (A), SUBODH (G), SEBASTIAN (M T) and MOREIRA (R L)
Vibrational spectroscopic study of Sr2ZnTeO6 double perovskites
Journal of Raman Spectroscopy

41(6):702-706; Jun 2010
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54 DIVYA (K P), SREEJITH (S), BALAKRISHNA (B), JAYAMURTHY (P), ANEES (P) and AJAYAGHOSH (A)
A Zn 2+-specific fluorescent molecular probe for the selective detection of endogenous
cyanide in biorelevant samples
Chemical Communications
46(33):6069-6071; 2010

55 DIVYA (K P), SREEJITH (S), SURESH (C H) and AJAYAGHOSH (A)
Conformational control in a bipyridine linked m-conjugated oligomer: Cation mediated helix
unfolding and refolding
Chemical Communications
46(44):8392-8394; 2010

56  DIVYA (V), BUU (S), LUXMI VARMA (R) and REDDY (M L P)
Highly efficient visible light sensitized red emission from europium tris[1-(4-biphenoyl)-3-(2-
fluoroyl) propanedione](1, 10-phenanthroline) complex grafted on silica nanoparticles
Journal of Materials Chemistry
20(25):5220-5227; 2010

57  ELYAS (K K), MATHEW (A), RAJEEV K SUKUMARAN, ALI (P P M), SAPNA (K), KUMAR (S R) and
MOL (K RR)
Production optimization and properties of beta glucosidases from a marine fungus Aspergillus -SA 58
New Biotechnology
27(4):347-351 Sp.Iss.Sl; 30 Sep 2010

58  FERNANDEZ (M R), CASABONA (M G), ANUPAMA (V N), KRISHNAKUMAR (B), CURUTCHET (G A)
and BERNIK (D L)
PDMS-based porous particles as support beds for cell immobilization: Bacterial biofilm
formation as a function of porosity and polymer composition
Colloids and Surfaces B - Biointerfaces
81(1):289-296; 01 Nov 2010

59 GEORGE (S C), JOHN (J), ANAS (S), JOHN (J), YAMAMOTO (Y), SURESH (E) and ADHAKRISHNAN (K V)
Palladium-catalyzed Bis-functionalization of isatylidenes: A facile route towards spiro-indol-
2-ones
European Journal of Organic Chemistry
(28):5489-5497; Oct 2010

60 GEORGE (S D), RAJESH (K), WARRIER (K G K), RADHAKRISHNAN (P), NAMPOORI (V P N) and
VALLABHAN (CP G)
Thermal characterization of nanocrystalline porous CePO4 ceramics
Philosophical Magazine
90(6):717-729; Feb 2010

61 GEORGE (S) and SEBASTIAN (M T)
Synthesis and microwave dielectric properties of novel temperature stable high Q, Li2 ATi3 08
(A= Mg, Zn) Ceramics
Journal of the American Ceramic Society
93(8):2164-2166; Aug 2010
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67
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GHOSH (S K), CARTY (D), CLARKE (S P), CORR (S A), TEKORIUTE (R), GUN’KO (Yurii K) and
BROUGHAM (D F)

NMR studies into colloidal stability and magnetic order in fatty acid stabilised agueous magnetic fluids
Physical Chemistry Chemical Physics

12(42):14009-14016; 2010

GHOSH (S K), DIVYA (D), REMANI (K C) and SREEREMYA (T S)

Growth of monodisperse nanocrystals of cerium oxide during synthesis and annealing
Journal of Nanoparticle Research

12(5):1905-1911; Jun 2010

GUPTA (S C), PRASAD (S), REUTER (S), KANNAPPAN (R), YADAV (V R), RAVINDRAN (J),

HEMA (P S), CHATURVEDI (M M), MANGALAM S NAIR and AGGARWAL (B B)

Modification of cysteine 179 of I{kappa}B{alpha}kinase by nimbolide leads to down- regulation of
NF-{kappa}B-regulated cell survival and proliferative proteins and sensitization of tumour cells to
chemotherapeutic agents

Journal of Biological Chemistry

285(46):35406-35417; 12 Nov 2010

HARIKUMAR (K B), SUNG (B), SHEEJA (T T), PANDEY (M K), BEENA JOY, GUHA (S), SUNIL (K) and
AGGARWAL (B B)

Sesamin manifests chemopreventive effects through the suppression of NF-kB-regulated cell
survival, proliferation, invasion, and angiogenic gene products

Molecular Cancer Research

8(5):751-761; May 2010

INDU SASIDHARAN and NIRMALA MENON (A)

A study of antioxidant properties of different extracts of curry leaf (Murraya koengii)
Electronic Journal of Environmental, Agricultural and Food Chemistry
9(6):1036-1046; Jun 2010

INDU SASIDHARAN and NIRMALA MENON (A)

Comparative chemical composition and antimicrobial activity of fresh and dry ginger oils
(zingiber officinale roscoe)

International Journal of Current Pharmaceutical Research

2(4):40-43; Oct-Dec 2010

INDU SASIDHARAN and NIRMALA MENON (A)

Comparative chemical composition and antimicrobial activity of berry and leaf essential oils
Piper nigrum L

International Journal of Biological and Medical Research

1(4); 215-218; 2010

JACOB (M V), THOMAS (S), SEBASTIAN (M T), HONKAMA (J) and JANTUNEN (H)
Frequency and temperature dependent dielectric properties of green tapes
Journal of the Australian Ceramic Society

46(1):36-40; 2010
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70 JASMIN (C), SREEJA (C), RAJEEV K SUKUMARAN, ELYAS (K K), SARITHA (G B) and
CHANDRASEKHARAN (M)
Molecular cloning and homology modelling of a subtilisin-like serine protease from the
marine fungus, Engyodontium album BTMFS10
World Journal of Microbiology & Biotechnology
26(7):1269-1279; Jul 2010

71 JAYASANKAR (M), HIMA (K P), ANANTHAKUMAR (S), MUKUNDAN (P), KRISHNA PILLAI (P) and
WARRIER (K G K)
Role of particle size of alumina on the formation of aluminium titanate as well as on sintering and
microstructure development in sol-gel alumina-aluminium titanate composites
Materials Chemistry and Physics
124(1):92-96; 01 Nov 2010

72 JINO GEORGE and GEORGE THOMAS (K)
Surface plasmon coupled circular dichroism of Au nanoparticles on peptide nanotubes
Journal of the American Chemical Society
132(8):2502-2503; 03 Mar 2010

73 JISHA (VS), ARUN (K T), MAHESH HARIHARAN and RAMAIAH (D)
Site-selective interactions: Squaraine Dye-Serum Albumin complexes with enhanced fluorescence
and triplet yields
Journal of Physical Chemistry B
114(17):5912-5919; 06 May 2010

74 JOB (J), RAJEEV K SUKUMARAN and JAYACHANDRAN (K)
Production of a highly glucose tolerant beta-glucosidase by paecilomyces variotii MG3:
Optimization of fermentation conditions using Plackett-Burman and Box-Behnken experimental
designs
World Journal of Microbiology & Biotechnology
26(8):1385-1391; Aug 2010

75 JOMON MATHEW and SURESH (C H)
Use of molecular electrostatic potential at the carbene carbon as a simple and efficient
electronic parameter of N-heterocyclic carbenes
Inorganic Chemistry
49(10):4665-4669; 17 May 2010

76 JOSEPH (T) and SEBASTIAN (M T)
Microwave dielectric properties of (Sr1-x Ax)2(Zn1-xBx)Si207 ceramics (A=Ca, Ba and B=Co, Mg,
Mn, Ni)
Journal of the American Ceramic Society
93(1):147-154; Jan 2010

77 JOSEPH (T), ANJANA (P S),LETOURNEAU (S), UBIC (R), SMAALEN (S V) and SEBASTIAN (M T)
Structure and microwave dielectric properties of Ca5 A4 TiO17 (A=Nb, Ta) ceramics
Materials Chemistry and Physics
121(1-2):77-82; 15 May 2010
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JUBI JOHN, ADARSH (B) and RADHAKRISHNAN (K V)

Palladium catalyzed ring opening of azabicyclic olefins with organoindium and gallium
reagents: A facile access towards benzylated cyclopentanoids

Tetrahedron

66(6):1383-1388; 06 Feb 2010

KRISHNAN (K A), SREEJALEKSHMI (K G), SUMOL (V)

Adsorptive retention of citric acid onto activated carbon prepared from havea braziliansis
sawdust: Kinetic and isotherm overview

Desalination

257(1-3):46-52; Jul 2010

KRISHNAN (K A), SREEJALEKSHMI (K G), SUMOL (V) and ANIRUDHAN (T S)

Removal of EDTA from aqueous solutions using activated carbon prepared from rubber
wood sawdust: Kinetic and equilibrium modeling

Clean-Soil Air Water

38(4):361-369; Apr 2010

KUMAR (V K R) and GOPIDAS (K R)

Synthesis and characterization of gold-nanoparticle-cored dendrimers stabilized by metal-carbon bonds
Chemistry-An Asian Journal

5(4):887-896:2010

KUMARI (L S), PRABHAKAR RAO (P) and PETER KOSHY

Red pigments based on Ce02-M0O2-Pr6011 (M = Zr and Sn): Solid solutions for the coloration of plastics
Journal of the American Ceramic Society

93(5):1402-1408; May 2010

MAHESH HARIHARAN, ELIZABETH (K) and RAMAIAH (D)

Direct evidence on the external stimuli induced dissembly of DNA through microscopic techniques
Journal of Physical Chemistry Letters

1(5):834-838; 04 Mar 2010

MAHESH HARIHARAN, SUNEESH (C K), RAMAIAH (D), SCHULZ (1) and EPE (B)

Photoinduced DNA damage efficiency and cytotoxicity of novel viologen linked pyrene conjugates
Chemical Communications

46(12):2064-2066; 2010

MANGALARAJA (R V), ANANTHAKUMAR (S), SCHACHTSIEK (A), LOPEZ (M), CAMURRI (C P) and
AVILA (RE)

Synthesis and mechanical properties of low temperature sintered, sm3+ doped nanoceria
electrolyte membranes for IT-SOFC applications

Materials Science and Engineering A - Structural Materials Properties Microstructure and rocessing
527(16-17):3645-3650; 25 Jun 2010

MANILAL (V B), AJAYAN (M S) and SREELEKSHMI (S V)

Characterization of surface-treated coir fiber obtained from environmental friendly bioextraction
Journal of Natural Fibers

7(4):324-333; 2010
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MANJUMOL (K A), SMITHA (V S), SHAJESH (P), BAUU (K V) and WARRIER (K G K)

Synthesis of lanthanum oxide doped photocatalytic nano titanium oxide through aqueous solgel
method for titania multifunctional ultrafiltration membrane

Journal of Sol-Gel Science and Technology

53(2):353-358; Feb 2010

MANOIJ (M) and ELIZABETH JACOB

Analysis of Meta-search engines using the Meta-Meta-Search tool SSIR
International Journal of Computer Applications

1(6):10-16; 2010

METZ (R), MOREL (J), DELALU (H), ANANTHAKUMAR (S) and HASSANZADEH (M)
Full transition from metal to ceramic by direct oxidation of metallic cobalt powder
Ceramics International

36(3):855-862; Apr 2010

MURUGAN (G), RAGHUKANDAN (K), PILLAI (U T S), PAI (B C) and MAHADEVAN (K)
Statistical analysis of high cycle fatigue investigations of cast magnesium alloys under
transverse load

Transactions of the Indian Institute of Metals

63(2-3):511-514; Apr 2010

NAIK (B), PRASAD (V S) and GHOSH (N N)

Development of a simple aqueous solution based chemical method for synthesis of mesoporous
gamma-alumina powders with disordered pore structure

Journal of Porous Materials

17(1):115-121; Feb 2010

NAIK (B), PRASAD (V S) and GHOSH (N N)

A simple aqueous solution based chemical methodology for synthesis of Ag nanoparticles
dispersed on mesoporous silicate matrix

Powder Technology

199(2):197-201; 23 Apr 2010

NAIR (P V) and GEORGE THOMAS (K)

Hydrazine-induced room-temperature transformation of CdTe nanoparticles to nanowires
Journal of Physical Chemistry Letters

1(14):2094-2098; 15 Jul 2010

NAIR (S B) and BEENA JOY

Cytotoxic iridoid glycoside from Myxopyrum smilacifolium
Medicinal Chemistry Research

19 (5146-5146) Suppl.1; Feb 2010

NALLUSAMY (B), SINIRANI (B), SUNDARARAJAN (M), SERALATHAN (P), BHIMA RAO (R) and
MOHANDAS (P N)

Effect of Tsunami in the [Imenite population: An examination through X-Ray diffraction,
Scanning Electron Microscopy and inductively coupled plasma atomic emission

Journal of Minerals & Materials Characterization and Engineering

9(11):1007-1026; 2010
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NAMPOOTHIRI (K M), NIMISHA (R N) and JOHN (R P)

An overview of the recent developments in polylactide (PLA) research
Bioresource Technology

101(22):8493-8501; Nov 2010

NARAYAN (G) RATH (N P) and SURESH DAS

(1E, 3E)-1, 4-Bis (4-methoxyphenyl) buta-1, 3-diene

Acta Crystallographica Section E - Structure Reports Online.
E66 02678-U1512 Part 10; Oct 2010

NEELAKANDAN (P P), SANJU (K S) and RAMAIAH (D)

Effect of bridging units on photophysical and DNA binding properties of a few cyclophanes
Photochemistry and Photobiology

86(2):282-289; Mar-Apr 2010

NEETHA (M), VIJAYALAKSHMI (K P), KOGA (N) and SURESH (C H)

Comparison of aromatic NH...r,OH...;t, and CH...it interactions of alanine using MP2,CCSD, and
DFT methods

Journal of Computational Chemistry

31(16):2874-2882; Dec 2010

NIMI (N), KRISHNAKUMAR (B) and MANILAL (V B)

Oxygen tolerance & occurrence ofsuperoxide dismutase as an antioxidant enzymeMetopuses
Research in Microbiology

161(3):227-233; Apr 2010

NISHA (P), SAVITHA (P S), DARBANDI (A), MISRA (A), SURESH (K G), MANOJ RAAMA
VARMA and HAHN (H)

Magnetism and magnetocaloric effect in nanocrystalline La0.67 Ca0.33 Mn0.9 V0.103
synthesized by nebulized spray pyrolysis

Journal of Physics D - Applied Physics

43(13): Article No.135001; 07 Apr 2010

NISHA (V R), SOCCOL (C R) and PANDEY (A)

A statistical approach for optimization of polyhydroxybutyrate production by Bacillus sphaericus
NCIM 5149 under submerged fermentation using central composite design

Applied Biochemistry and Biotechnology

162(4):996-1007; Oct 2010

PADMAIJA (P N), MOOTHETTY (P), BERRY (F J), MORTIMER (M) and WARRIER (K G K)
Aluminosilicates with varying alumina-silica ratios: Synthesis via a hybrid sol-gel route and
structural characterization

Dalton Transactions

39(21):5101-5107; 201

PADMAJA (P N), MOOTHETTY (P), WUNDERLICH (W), BERRY (F J), MORTIMER (M), CREAMER (N
J) and WARRIER (K G K)

High-surface-area Alumina-Silica nanocatalysts prepared by a hybrid sol-gel route using a
Boehmite precursor

Journal of the American Ceramic Society

93(12):4047-4052; Dec 2010

NATIONAL INSTITUTE FOR INTERDISCIPLINARY SCIENCE & TECHNOLOGY, THIRUVANANTHAPURAM



Annual Report 2010-11m

105

106

107

108

109

110

111

112

113

PADMAKUMARI AMMA (K P), PRIYA RANI (M) INDU SASIDHARAN, VENUGOPALAN NAIR and
NISHA (P)

Chemical composition, flavonoid-phenolic contents and radical scavenging activity of four
major varieties of cardamom

International Journal of Biological and Medical Research

1(3):20-24; 2010

PANDEY (A), BINOD (P), USHASREE (M V) and VIDYA (J)
Advanced strategies for improving industrial enzymes
Chemical Industry Digest

23:74-84; Jul 2010

PATEL (A K), MICHAUD (P), SINGHANIA (R R), SOCCOL (C R) and PANDEY (A)
Polysaccharides from probiotics: New developments as food additives

Food Technology and Biotechnology

48(4):451-463; Spl Issue S1; Oct-Dec 2010

PATEL (A K), SINGHANIA (R R), PANDEY (A) and CHINCHOLKAR (Sudhir B)
Probiotic bile salt hydrolase: Current developments and perspectives
Applied Biochemistry and Biotechnology

162(1):166-180; Sep 2010

PILLAI (CK S)

Challenges for natural monomers and polymers: Novel design Strategies and engineering to
develop advanced polymers

Designed Monomers and Polymers

13(2):87-121; 2010

PRASAD (S), YADAV (V R), CHITRA (S), REUTER (S), HEMA (P S), MANGALAM S NAIR,
CHATURVEDI (M M) and AGGARWAL (B B)

Crotepoxide chemosensitizes tumor cells through inhibition of expression of proliferation,
invasion and angiogenic proteins linked to proinflammatory pathway

Journal of Biological Chemistry

285(35):26987-26997; 27 Aug 2010

PRASANTHKUMAR (S), GOPLAL (A) and AJAYAGHOSH (A)

Self-assembly of Thienylenevinylene molecular wires to semiconducting gels with doped metallic
conductivity

Journal of the American Chemical Society

132(38):13206-13207; 29 Sep 2010

PRASANTHKUMAR (S), SAEKI (A), SEKI (S) and AJAYAGHOSH (A)

Solution phase Epitaxial self-assembly and high charge-carrier mobility nanofibers of
semiconducting molecular gelators

Journal of the American Chemical Society

132(26):8866-+; 07 Jul 2010

PRAVEEN (L), REDDY (M L P), and LUXMI VARMA (R)
Dansyl-styrylquinoline conjugates as divalent iron sensor
Tetrahedron Letters

51(50):6626-6629; 15 Dec 2010
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RADHAKRISHNAN (K V), JUBI JOHN, RANI (R), NAYANA JOSEPH

Catalytic desymmetrization of diazabicyclic olefins: A highly stereoselective strategy towards
functionalized cyclopentanoids

Medicinal Chemistry Research

19 (542-543) Suppl.1; Feb 2010

RAJAN (T P D), PILLAI (R M) and PAI (B C)

Characterization of centrifugal cast functionally graded aluminume-silicon carbide metal
matrix composites

Materials Characterization

61(10):923-928; Oct 2010

RAJEEV K SUKUMARAN, SURENDER (V J), SINDHU (R), BINOD (P), JANU (K U), SAJNA (K V),
RAJASREE (K P) and PANDEY (A)

Lignocellulosic ethanol in India: Prospects, challenges and feedstock availability
Bioresource Technology

101(13):4826-4833; Sp.iss Jul 2010

RAMAIAH (D), NEELAKANDAN (P P), NAIR (A K) and REKHA (R A)

Functional cyclophanes: Promising hosts for optical biomolecular recognition
Chemical Society Reviews

39(11):4158-4168; 2010

RAMAKRISHNAN (S), ANJU (K S), THOMAS (A P), SURESH (E) and SRINIVASAN (A)
Calix[n]metallocenyl[m]phyrins (n=1, 2 and m=2, 4): Aryl vs. alkyl

Chemical Communications

46(26):4746-4748; 2010

RAMESH (A R) and GEORGE THOMAS (K)

Directional hydrogen bonding controlled 2D self-organization of phenyleneethynylenes:
From linear assembly to rectangular network

Chemical Communications

46(20):3457-3459; 28 May 2010

RAMYA (A R), REDDY (M L P), COWLEY (A H) and VASUDEVAN (K V)

Synthesis, crystal structure, and photoluminescence of Homodinuclear lanthanide 4-
(Dibenzylamino) benzoate complexes

Inorganic Chemistry

49(5):2407-2415; 01 Mar 2010

RANI (R), JUBI JOHN, SREEJA (T), NAYANA (J), RADHAKRISHNAN (K V) and SAWANT (R C)
Trapping the pi-Allylpalladium intermediate from Fulvene-derived azabicyclic olefin with soft nucleophiles
Synthesis-Stuttgart

(21):3649-3656; Nov 2010

RATHEESH (K V), SHIBU ABRAHAM, RAO (D S S), KRISHNA PRASAD (S) and SURESH DAS

Light induced generation of stable blue phase in photoresponsive diphenylbutadiene based mesogen
Chemical Communications

46(16):2796-2798; 2010
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REENA (V L), PAVITHRAN (C), VERMA (V) and SUDHA (J D)
Nanostructured multifunctional electromagnetic materials from the Guest-Host Inorganic-

Organic hybrid ternary system of a polyaniline-clay-polyhydroxy iron composite: Preparation and

properties
Journal of Physical Chemistry B
114(8):2578-2585; 04 Mar 2010

RESHMA (M V), BALACHANDRAN (C), ARUMUGHAN (C), SUNDARESAN (A), DIVYA (S),
SHINY (T) and SARITHA (S S)

Extraction, separation and characterisation of sesame oil lighan for nutraceutical applications
Food Chemistry

120(4):1041-1046; 15 Jun 2010

RESHMI (R), JAYARAJ (M K), JITHESH (K) and SEBASTIAN (M T)

Photoluminescence of Eu3+-Doped Ba0.7 Sr0.3 TiO3 thin film for optoelectronic application
Journal of the Electrochemical Society

157(7):H783-H786; 2010

ROJAN P JOHN, ANISHA (G S), PANDEY (A) and NAMPOOTHIRI (K M)
Genome shuffling: A new trend in improved bacterial production of lactic acid
Industrial Biotechnology

6(3):164-169; Jun 2010

SAJITH (P K) and SURESH (C H)

Quantification of mutual Trans influence of ligands in Pd (Il) complexes: A combined approach
using isodesmic reactions and AIM analysis

Dalton Transactions

39(3):815-822; 2010

SAM (S P C), PRASAD (V S) and KUMAR (K S)

Novel nontoxic nanopigments based on zirconia and rare earth mixed oxides
Crystal Research and Technology

45(11):1199-1203; Nov 2010

SANDHYA (K Y), PILLAI (C K S) and TSUTSUMI (N)

Erratum to “Stable polymeric materials for nonlinear optics: A review based on azobenzene
systems” [Prog. Polym. Sci. 29 (2004) 45-74]

Progress in Polymer Science

35(12):1482-1482; Dec 2010

SARIKA (S), REDDY (M L P), COWLEY (A H) and VASUDEVAN (K V)

Synthesis and crystal structures of lanthanide 4-benzyloxy benzoates: Influence of electron-
withdrawing and electron-donating groups on luminescent properties

Dalton Transactions

39(3):776-786; 2010

SARMA (D), PRABU (M), BUJU (S), REDDY (M L P) and NATARAJAN (S)
Synthesis, structure and optical studies of a family of Three-dimensional Rare Earth Amino

isophthalates [M(u2-OH)(C8H5 NO4)] (M=Y3+, La3+, Pr3+, Nd3+, Sm3+, Eu3+, Gd3+, Dy3+& Er3+)

European Journal of Inorganic Chemistry
3813-3822; Aug 2010
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SARUN (P M), VINU (S), SHABNA (R) and SYAMAPRASAD (U)

Suppression of dissipative flux-motion in a high-Tc (Bi,Pb)-2212 superconductor by dy- doping
Journal of Alloys and Compounds

497(1-2):6-9; 14 May 2010

SARUN (P M), VINU (S), SHABNA (R), ANOOJA (J B), ASWATHY (P M), and SYAMAPRASAD (U)
Structural and transport properties of the (Bil.6 Pb0.5)

(Sr2-x Lux) Cal.1 Cu 2.1 08+6 superconductor

IEEE Transactions on Applied Superconductivity

20(2):61-65; Apr 2010

SASIKALA (T S), PAVITHRAN (C) and SEBASTIAN (M T)

Effect of lithium magnesium zinc borosilicate glass addition on densification temperature and
dielectric properties of Mg2 SiO4 ceramics

Journal of Materials Science: Materials in Electronics

21(2):141-144; Feb 2010

SAYYED (F B), SURESH (C H) and GADRE (S R)

Appraisal of through-bond and through-space substituent effects via molecular electrostatic
potential topography

Journal of Physical Chemistry A:

114(46):12330-12333; 25 Nov 2010

SEBASTIAN (M T) and JANTUNEN (H)

Polymer-ceramic composites of O-3 connectivity for circuits in electronics: A review
International Journal of Applied Ceramic Technology

7(4):415-434; 2010

SELVAKUMAR (K), VAITHYANATHAN (V) and SHANMUGAM (P)

An efficient stereoselective synthesis of 3-spirocyclopentene- and 3-spiropyrazole-2- oxindoles via
1, 3-dipolar cycloaddition reaction

Chemical Communications

46(16):2826-2828; 2010

SHABNA (R), SARUN (P M), VINU (S) and SYAMAPRASAD (U)

Charge carrier localization and metal to insulator transition in cerium substituted (Bi,Pb)- 2212
superconductor

Journal of Alloys and Compounds

493(1-2):11-16; 18 Mar 2010

SHABNA (R), SARUN (P M), VINU (S) and SYAMAPRASAD (U)

Superconductor-metal-insulator crossover in Bil.7Pb0.4 Sr2-xCexCal.1Cu2.108+6 (0.2 < x < 0.6)
sintered between 845°C < Ts < 865°C

Materials Science and Engineering B -Advanced Functional Solid State Materials
172(2):196-200; 25 Aug 2010

SHEEJA (D B A) and MANGALAM S NAIR
Chemical constituents of curcuma malabarica
Biochemical Systematics and Ecology
38(2):229-231; Apr 2010
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SHERIN THOMAS, SUJITH (R), MOHANAN (P) and SEBASTIAN (M T)

Effect of coupling agent on the thermal and dielectric properties of PTFE/Sm2Si207 composites
Composites Part A - Applied Science and Manufacturing

41(9):1148-1155; Sep 2010

SHIRLEY, DAYANAND (A), SREEDHAR (B) and DASTAGER (S G)

Antimicrobial activity of silver nanoparticles synthesized from novel streptomyces species
Digest Journal of Nanomaterials and Biostructures

5(2):447-451; Apr-Jun 2010

SIMI (C K) and EMILIA ABRAHAM (T)

Physico chemical properties of aminated tamarind xyloglucan
Colloids and Surfaces B - Biointerfaces

81(2):513-520; 01 Dec 2010

SIMI (C K) and EMILIA ABRAHAM (T)

Transparent xyloglucan-chitosan complex hydrogels for different applications
Food Hydrocolloids

24(1):72-80; Jan 2010

SIMI (C K) and EMILIA ABRAHAM (T)

Biodegradable biocompatible xyloglucan films for various applications
Colloid and Polymer Science

288(3):297-306; Feb 2010

SINDHU (R), BINOD (P), SATYANAGALAKSHMI (K), JANU (K U), SAJNA (K V), NOBLE (K),
RAJEEV K SUKUMARAN and PANDEY (A)

Formic acid as a potential pretreatment agent for the conversion of sugarcane bagasse to bioethanol
Applied Biochemistry and Biotechnology

162(8):2313-2323; Dec 2010

SINGHANIA (R R), RAJEEV K SUKUMARAN, PATEL (A K), LARROCHE (C) and PANDEY (A)
Advancement and comparative profiles in the production technologies using solid-state and
submerged fermentation for microbial cellulases

Enzyme and Microbial Technology

46(7):541-549; 07 Jun 2010

SMITHA (V S), MANJUMOL (K A), BAJU (K V), GHOSH (S K), PERUMAL (P) & WARRIER (K G K)
Sol-gel route to synthesize titania-silica nano precursors for photoactive particulates and coatings
Journal of Sol-Gel Science and Technology

54(2):203-211; May 2010

SOCCOL (C R), de SOUZA VANDENBERGHE (L P), SPIER (M R), MEDEIROS (A B P), YAMAGUISHI (CT),
De DEA LINDNER (J), PANDEY (A) and THOMAZ-SOCCOL (V)

The potential of probiotics: A review

Food Technology and Biotechnology

48(4):413-434; Spl Iss Oct-Dec 2010

SOLY CHERIAN and EMILIA ABRAHAM (T)

Enzymatic bioremediation of cashew nut shell liquid contamination
Journal of Hazardous Materials

176(1-3):1097-1100; 15 Apr 2010
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SOUMYA (R S) and EMILIA ABRAHAM (T)

Isolation of beta-mannanase from Cocos nucifera linn haustorium and its application in the
depolymerization of beta-(1, 4)-linked D-mannans

International Journal of Food Sciences and Nutrition

61(3):272-281; May 2010

SOUMYA (R S), GHOSH (S K) and EMILIA ABRAHAM (T)
Preparation and characterization of guar gum nanoparticles
International Journal of Biological Macromolecules
46(2):267-269; 01 Mar 2010

SREEJA (T), JISHA (B), BABUKUTTANNAIR (A), SREEMATHI (V) and LUXMI VARMA (R)
Direct access to upper rim substituted mono- and diaryloxy calix[4] arenes via bis
(spirodienone) route

Tetrahedron

66(27-28):5270-5276; 03 Jul 2010

SRINIVASAN (A), PILLAI (U T S) and PAI (B C)

Effects of elemental additions (Si and Sb) on the ageing behavior of AZ91 magnesium alloy
Materials Science and Engineering A: Structural Materials, Properties, Microstructure and
Processing

527(24-25):6543-6550; 25 Sep 2010

SRINIVASAN (A), SWAMINATHAN (J), GUNJAN (M K), PILLAI (U T S) and PAI (B C)

Effect of intermetallic phases on the creep behavior of AZ91 magnesium alloy

Materials Science and Engineering A: Structural Materials Properties Microstructure and Processing
527(6):1395-1403; 15 Mar 2010

STERNBERG (M), SURESH (C H) and MOHR (F)

2-Thia-1, 3, 5-triaza-7-phosphaadamantane-2, 2-dioxide revisited: Computational and experimental
studies of a neglected phosphine

Organometallics

29(17):3922-3929; 13 Sep 2010

SUBHA (K), SAVITHRI (S) and PRAKASH (V S)

Stability and vibration analyses of symmetric crossply laminates based on higher order theories
Advances in Vibration Engineering

9(4):297-309; Oct-Dec 2010

SUDHA (J D), SIVAKALA (S), PATEL (K) and NAIR (P R)

Development of electromagnetic shielding materials from the conductive blends of polystyrene
polyaniline-clay nanocomposite

Composites Part A- Applied Science and Manufacturing

41(11):1647-1652; Nov 2010

SUMESH GEORGE and SEBASTIAN (M T)

Microwave dielectric properties of novel temperature stable high Q Li2Mg1-xZnxTi308 and
Li2A1-xCaxTi308 (A=Mg,Zn) ceramics

Journal of the European Ceramic Society

30(12):2585-2592; Sep 2010
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SUMESH GEORGE, ANJANA (P S), SEBASTIAN (M T), KRUPKA (J), UMA (S) and PHILIP (J)

Dielectric, mechanical, and thermal properties of low-permittivity polymer-ceramic composites for

microelectronic applications
International Journal of Applied Ceramic Technology
7(4):461-474; 2010

SUMESH GEORGE, DEEPU (V N), MOHANAN (P) and SEBASTIAN (M T)

Influence of Ca[(Li1/3 Nb2/3)0.8Ti0.2] 03-6 filler on the microwave dielectric properties of
polyethylene and polystyrene for microelectronic applications

Polymer Engineering and Science

50(3):570-576; Mar 2010

SUMI (S), PRABHAKAR RAO (P), DEEPA (M) and PETER KOSHY

Electrical conductivity and impedance spectroscopy studies of cerium based aeschynite type
semiconducting oxides: CeTiMO6 (M=Nb or Ta)

Journal of Applied Physics

108(6): Article No.063718; 15 Sep 2010

SUNDARARAJAN (M) and HARIKRISHNA BHAT (K) and VELUSAMY (S)

Investigation on mineralogical and chemical characterization of liImenite deposits of Northern
Kerala Coast, India

World Applied Sciences Journal 9(3):333-337; 2010

SUNDARARAJAN (M) and HARIKRISHNA BHAT (K), VELUSAMY (S), JANAKI (M E K) and
SASIBHOOSHANAN (S)

Investigation of physical and chemical characterization of Indian Sillimanite and preparation of
aluminium-silicon master alloy

World Applied Sciences Journal

8(11):1394-1397; 2010

SUNDARARAJAN (M) and USHA (N)

Geochemistry of core sediments from Mullipallam creek, South East coast of India
Environmental Earth Sciences

61(5):947-961; Sep 2010

SUNDARARAJAN (M) and USHA (N)

Environmental significance in recent sediments along Bay of Bengal and Palk Strait, East
Coast of India: A geochemical approach

International Journal of Environmental Research

4(1):99-120; Win 2010

SUNDARARAJAN (M) and USHA (N)

Geochemistry of elements in core sediments near point claimere, the Southeast Coast of India
International Journal of Environmental Research

4(3):379-394; Sum 2010

SUNDARARAIJAN (M) and SRINIVASALU (S)

Geochemistry of core sediments from Gulf of Mannar, India
International Journal of Environmental Research
4(4):861-876; Aut 2010
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169 SUNDARARAJAN (M) and USHA (N)
Sedimentary processes and mineral disperson along point calimere, southeast coast of India
World Applied Sciences Journal
9(5):514-520; 2010

170  SUNEESH (C V) and GOPIDAS (K R)
Long-lived photoinduced charge separation due to the inverted region effect in
1,6-Bis(phenylethynyl)pyrene-phenothiazine dyad
Journal of Physical Chemistry C
114(43):18725-18734; 04 Nov 2010

171  SUNEESH (C V), VINAYAK (M V) and GOPIDAS (K R)
Photoinduced charge separation in two Bis(phenylethynyl) anthracene-based Triads: Inverted
region effect vs distance effect on back electron transfer.
Journal of Physical Chemistry C
114(43):18735-18744; 04 Nov 2010

172 SURESH (C H) and FRENKING (G)
Direct 1-3 Metal-Carbon bonding and planar tetracoordinated Carbon in Group 6 Metallacyclobutadienes
Organometallics
29(21):4766-4769; 08 Nov 2010

173  SURESH DAS, VARGHESE (S) and KUMAR (N S S)
Butadiene-based photoresponsive soft materials
Langmuir
26(3):1598-1609; 02 Feb 2010

174  SYDNEY (E B), STURM (W), de CARVALHO (J C), THOMAZ-SOCCOL (V), LARROCHE (C),
PANDEY (A) and SOCCOL (C R)
Potential carbon dioxide fixation by industrially important microalgae
Bioresource Technology
101(15):5892-5896; Aug 2010

175 TAZAWA (T), YAGAI (S), KIKKAWA (Y), KARATSU (T), KITAMURA (A) and AJAYAGHOSH (A)
A complementary guest induced morphology transition in a two-component multiple H-
bonding self-assembly
Chemical Communications
46(7):1076-1078; 2010

176  THAZHE (L), ANAS (S), SHUKLA (S), RESHMI (C P), MANOJ RAAMA VARMA, SURESH (K G),
PATIL (K) and WARRIER (K G K)
Magnetic dye-adsorbent catalyst: Processing, characterization, and application
Journal of the American Ceramic Society
93(11):3642-3650; Nov 2010

177  UBIC (R), LETOURNEAU (S), SHERIN THOMAS, SUBODH (G) and SEBASTIAN (M T)
Structure, microstructure, and microwave dielectric properties of (Sr2-xCax) (MgTe)O6 double
perovskites
Chemistry of Materials
22(16):4572-4578; 24 Aug 2010
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VARGHESE (J), JOSEPH (T), SEBASTIAN (M T), REEVES—-MCLAREN (N) and FETEIRA (A)
Crystal structure and microwave dielectric properties of LaLuO3 ceramics

Journal of the American Ceramic Society

93(10):2960-2963; Oct 2010

VARGHESE (N), VINOD (K), CHATTOPADHYAY (M K), ROY (S B) and SYAMAPRASAD (U)
Effect of combined addition of nano-SiC and nano Ho203 on the in-field critical current
density of MgB2 superconductor

Journal of Applied Physics

107(1): Article No.013907 (5pp); 01 Jan 2010

VARGHESE (N), VINOD (K), SHIPRA, SUNDARESAN (A) and SYAMAPRASAD (U)

Burned rice husk: An effective additive for enhancing the electromagnetic properties of
MgB2 superconductor

Journal of the American Ceramic Society

93(3):732-736; Mar 2010

VENUGOPAL (V), ANJANA (P S), PRAKASH (0), KUMAR (D) and SEBASTIAN (M T)

Synthesis, characterization, and microwave dielectric properties of Sr 2-x La2Mgl+xW2012
(x=0, 1) ceramics

Journal of the American Ceramic Society

93(9):2467-2469; Sep 2010

VIJAY NAIR (G), PAUL (R R) and SURESH (E)

Reaction of Diaryl-1, 2-diones with Homophthalic Anhydride: Efficient formation of
Isobenzofuranone derivatives

Synthesis-Stuttgart

(21):3741-3744; Nov 2010

VIJAY NAIR (G), SREEKUMAR (V), BABU (B P), VARGHESE (V), PAUL (R R) and SURESH (E)
NHC-catalysed annulation of enals to tethered dienones: Efficient synthesis of bicyclic dienes
Organic & Biomolecular Chemistry

8(21):4861-4866; 2010

VIJAY NAIR (G), VARGHESE (V), BABU (B P), SINU (C R) and SURESH (E)

A novel pseudo four component reaction involving homoenolate for the synthesis of gamma-
aminobutyric acid (GABA) derivatives

Organic & Biomolecular Chemistry

8(4):761-764; 2010

VIJAY NAIR (G), VARGHESE (V), PAUL (R R), ANU (J), SINU (C R) and RAJEEV S MENON

NHC catalyzed transformation of aromatic aldehydes to acids by Carbon Dioxide: An unexpected reaction
Organic Letters

12(11):2653-2655; 04 Jun 2010

VIJAYALAKSHMI (K P) and SURESH (C H)

Pictorial representation and validation of Clar’s aromatic sextet theory using molecular
electrostatic potentials

New Journal of Chemistry

34(10):2132-2138; 2010
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187 VIJAYALEKSHMI (V), GEORGE (K E) and PAVITHRAN (C)
Studies on maleated natural rubber/organoclay nanocomposites
Progress in Rubber Plastics and Recycling Technology
26(4):183-197; 2010

188 VINOD (K) and SYAMAPRASAD (U)
Studies on development of MgB2 superconductor with improved in-field critical current density
Advanced Materials Research
117:63-68; 2010

189  VINOD (K), VARGHESE (N), RAHUL (S), DEVADAS (K M), THOMAS (S), GURUSAMY (P),
KEDIA (S), PRADHAN (S) and SYAMAPRASAD (U)
On the current transfer length and current sharing in short length MgB2 wires
Superconductor Science & Technology
23(10): Article No.105002 Oct 2010

190  VINOD (K), VARGHESE (N), SUNDARESAN (A) and SYAMAPRASAD (U)
Highly enhanced in-field critical current density of MgB2 superconductor by combined
addition of burned rice husk and nano Ho203
Solid State Sciences
12(4):610-616; Apr 2010

191  VINU (S), SARUN (P M), SHABNA (R), ASWATHY (P M), ANOOJA (J B) and SYAMAPRASAD (U)
Suppression of flux-creep in (Bi,Pb)-2212 superconductor by holmium doping
Physica B: Condensed Matter
405(20):4355-4359; 15 Oct 2010

192  VINU (S), SARUN (P M), SHABNA (R), BIJU (A) and SYAMAPRASAD (U)
Microstructure and transport properties of Bil.6Pb0.5Sr2-xLuxCal.1Cu2.108+6 superconductor
Materials Chemistry and Physics
119(1-2):135-139; 15 Jan 2010

193 VISHNU (V S) and REDDY (M L P)
Near infrared reflecting yellow inorganic pigments based on Molybdenum-doped Yttrium
Cerate: Synthesis, characterization, and optical properties
Chemistry Letters
39(8):820-821; 05 Aug 2010

194  VISHNU (V S), GEORGE (G) and REDDY (M L P)
Effect of Molybdenum and praseodymium dopants on the optical properties of Sm2Ce207:
Tuning of band gaps to realize various color hues
Dyes and Pigments
85(3):117-123; May 2010

195 VISWAMBHARAN (B), SELVAKUMAR (K), SUCHITHRA (M) and SHANMUGAM (P)
Pyridine core activation via 1,5-electrocyclization of vinyl pyridinium ylides generated from
Bromo isomerized Morita-Baylis-Hillman adduct of isatin and pyridine: Synthesis of 3-
spirodihydroindolizine oxindoles.
Organic Letters
12(9):2108-2111; 07 May 2010
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196  YAGAI (S), AONUMA (H), KIKKAWA (Y), KUBOTA (S), KARATSU (T), KITAMURA (A), MAHESH (S)
and AJAYAGHOSH (A)
Rational design of nanofibers and nanorings through complementary Hydrogen-Bonding
interactions of functional 1t systems
Chemistry - A European Journal
16(29):8652-8661; 2010

197 YAHAYA (L E), ADEBOWALE (K O), MENON (A R R), RUGMINI (S), OLU-OWOLABI (B I) and
CHAMESWARY (J)
Natural rubber/organoclay nanocomposites: Effect of filler dosage on the physicomechanical
properties of vulcanizates
African Journal of Pure and Applied Chemistry
4(9):198-205; Oct 2010
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GENERAL INFORMATION

AT SRR

VISITS ABROAD

Name

Country
Visited

From

To

Purpose

Dr. C.H .Suresh

Germany

1.10.2009

30.9.2010

Marburg University. Germany

Dr. Ashok Pandey

Greece

19.4.2010

19.4.2010

To deliver a lecture in the international
workshop at University of Patras
“Novel technologies in New Research
Areas of food production” on April 19t

France

1.6.2010

30.6.2010

To visit Blaise Pascal University for
research under UBP Fellowship

Australia

26.9.2010

29.10.2010

Key note lecture in the international
conference on Challenges in
Environmental Science and Engineering
(CESE 2010)

Brazil

5.10.2010

8.10.2010

To attend the international Conference
on ICBF-2010

Taiwan

17.11.2010

20.11.2010

Key note lecture in the 2010 Asian
Bio Hydrogen Symposium and APEC
advanced Bio hydrogen Technology
Conference at Feng Chia University,
Taichung, Taiwan

Switzerland

6.12.2010

24.12.2010

Academic Guest at Energy system
Laboratory at the Federal polytechnic
school of Lausanne, Switzerland

Dr. Ajayghosh

Seoul

25.4.2010

30.4.2010

Talk in the FINELUMEN VIt
International Krutyn Summer School
IKSS 2010

Poland

15.6.2010

20.6.2010

To deliver a talk in Yonsel University

Kyoto, Japan
& NIMS Japan

4.7.2010

13.7.2010

To participate in the International
Conference on science and technology
of Synthetic Metals (ICSM 2010)

and to visit NIMS Japan for scientific
discussions

France

14.9.2010

17.9.2010

Indo French seminar on Organic
synthesis (IFCOS 2010)

Australia

7.11.2010

11.11.2010

Invited talks at School of Chemistry,
Canberra, Australia & Research school
of chemistry, Canberra, Australia

Dr.M.L.P.Reddy

Korea

3.6.2010

5.6.2010

Invited talk in ICFPFM 2010

Mexico

3.10.2010

10.10.2010

To attend the international Conference
on LUMIPHON 2010
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Dr.A.Sreenivasan

Germany

3.7.2010

30.6.2012

To visit GKSS research center
Geesthacht, Germany for research
under Humboldt Fellowship.

Dr. U.T.S.Pillai

Japan

1.9.2010

9.9.2010

To participate in International symposium
on explosion shock wave and high energy
reaction phenomena 2010, Seoul national
University & also to visit Kumamoto
University, Kumamoto Japan

Dr.M.Anbu

USA

12.9.2010

17.9.2010

International symposium on
halogenated persistent organic
pollutants (DIOXIN 2010) San Antonio,
Texas, USA

USA

20.11.2010

18.12.2010

Training programme sponsored by
UNIDO at the Department of Health,
Wadwarth center, Albany, New York

Dr. Roschen
Sasikumar

USA

4.10.2010

31.10.2010

In connection with Sponsored project of
GM research center, Warren, USA

Dr.Suresh Das

Singapore

16.10.2010

21.10. 2010

Invited talk at Department of Chemistry,
National University, Singapore

Dr.S.Ananthakumar

[taly

23.10.2010

15.12.2010

Institute of Membrane Technology,
University of Calabria, Italy

Bilateral S&T cooperation between CSIR
(India) and CNR (Italy)

Dr. Nisha .P

Ireland

10.11.2010

12.11.2010

Poster Presentation in EFFOST 2010 at
Dublin Ireland

Dr.K.Madhavan
Nampoothiri

Germany

21.11.2010

6.12.2010

Under Indo German Project with
University of Bielefeld, Germany

Dr. D. Ramaiah

Germany

1.3.2011

30.3.2011

To do research work under DST-DAAD
Collaborative Program at University of
Mainz, Germany
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Dr. Suresh Das

Fellow of Indian National Science Academy

Dr.M.Sundararajan

Fellow of Geological Society of India

Dr.K.R.Gopidas

Fellow of Indian Academy of Science

Dr.V.B.Manilal International Award for NIIST (WIPO)
S.Srinivasan Best Paper Award in 22" Kerala Science Congress
PH.D.DEGREE AWARDED
Student Thesis Title Supervisor University

Design, Synthesis and Study of a few Donor

Sregjith. S —Acceptor-Donor(D-A-D) molecules as Dr.A.Ajayaghosh Kerala
molecular probes and logic gates

Jobi John Funchonah;ed 'cyclopentene's via . Dr.K.V.Radhakrishnan | Kerala
desymmetrization of mesobicyclic hydrazines

Dhanya . . : Dr.K.Madhavan

Gemeel e Microbial production of alpha amylase . Kerala

. Phytochemical investigation on sea

A, A buckthorn (Hippophae rhamnoides) berries HC AU CUSAT
Phenylethynlarene based donor-

Suneesh. C. V acceptor systems: Design, synthesis and Dr. K. R. Gopidas Kerala
photophysical studies

Syvetha . Biosynthesis of fungal alpha amylase in solid By Ak pEndes Kerala

Sivaramakrishnan | cultures

Rekha Rachel Synthe_5|s ar'md s_tudy o phgtophysmal et Dr. D. Ramaiah

Avirah metal ion binding properties of a few novel CUSAT
semisquaraine and croconaine dyes
Electron transfer reaction between selected

Sreenath. K aromatic amines and Cu 2+ in acetonitrile; Kinetic, | Dr. K. R. Gopidas Kerala
spectroscopic and mechanistic investigations

Teesanlar by |00 CEel EILIITE O wolinposics o Dr.K.G.K. Warrier CUSAT
functional applications
Studies on grain refinement and alloying

Balasubramani. M| additions on the microstructure and Dr.U.T.S.Pillai CUSAT
mechanical properties of Mg, Zn, Al alloy
Studies on development of novel rare earth

Sarun. P.M doped (Bi,Pb)-2212 superconductors with | Dr. U. Syamaprasad | CUSAT
enhanced properties
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MEMBERS OF THE RESEARCH COUNCIL

CHAIRMAN
Dr. Dipankar Banerjee
Chief Controller R&D (AMS) & D.S
Room No0.301, DRDO Bhawan
Defence Research Development Organisation, New Delhi-110 011

MEMBERS
Shri.S. Vasudevan
Professor
IPC Department, Indian Institute of Science
Bengaluru-560 012

Prof.M.K.Mathew

Dept. of Biochemistry, Biophysics & Bioinformatics
National Centre for Biological Sciences

Tata Institute of Fundamental Research

GKVK, Bellary Road, Bengaluru-560 065

Prof.Y.N. Mohapatra

Department of Physics

Indian Institute of Technology, Kanpur
Kanpur-208 016

Dr.L.S. Shashidhara

Indian Institute of Science Education and Research
Professor and Coordinator- Biology

First Floor, Central Tower, Sai Trinity Building
Garware Circle, Sultarwadi, Pashan, Pune-411 021

Prof. A .Bhattacharya

Professor

School of Life Sciences

Jawaharlal Nehru University, New Delhi-110 067

Dr.M. Sastry

Chief Scientific Officer

Tata Chemicals Innovation Centre
Anmol Pride, Pune-411 045

Dr.M.R.Pillai

Director

Rajiv Gandhi Centre for Biotechnology
Jagathy, Trivandrum-695 014
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AGENCY REPRESENTATIVE
Dr.Arvind Duggal
Adviser
Department of Biotechnology
Block No.2, 7thFloor, CGO Complex, Lodi Road
New Delhi-110 003

DG NOMINEE
Dr.Vijayamohanan
Physical & Material Chemistry Division
NCL, Pune

SISTER LABORATORY
Dr.Pushpito.K.Ghosh
Director
Central Salt & Marine Chemicals Research Institute
Gijubhai Badheka Marg, Bhavnagar-364 002

CLUSTER DIRECTOR
Dr.M.O.GARG
Director
Indian Institute of Petroleum (IIP)
P.O.1IP, Mohkampur, Dehradun-248 005

DIRECTOR
Dr.Suresh Das
Director

National Institute for Interdisciplinary Science & Technology

Thiruvananthapuram-695 019

PERMANENT INVITEE
Head or His Nominee
Planning & Performance Division (PPD)
Council of Scientific & Industrial Research

Anusandhan Bhawan, 2, Rafi Marg, New Delhi-110 001

SECRETARY
Dr.A.Sundaresan
Head
Agro Processing & Natural Products Division

National Institute for Interdisciplinary Science & Technology

Thiruvananthapuram-695 019
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MEMBERS OF THE MANAGEMENT COUNCIL
(Period 01/01/2010 to 31/12/2011)

CHAIRMAN
Director, NIIST

MEMBERS
Dr. K.R. Gopidas, Scientist, NIIST
Dr. A. Ajayaghosh, Scientist, NIIST
Dr. Elizabeth Jacob, Scientist, NIIST
Dr. K.V. Radhakrishnan, Scientist, NIIST
Dr. Nagesh R. lyer, Director, SERC, Chennai
Head, RPBD, NIIST
COFA/F&AO, NIIST

MEMBER SECRETARY
COA/AO, NIIST
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B 633.166

Budget 2010-11 (Rs inLakhs)

{including Expenditure from LR)
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STAFF LIST as on 31-03-2011

Director’s Office
Dr Suresh Das

Mr S Sureshkumar
Mrs Sarada Nair

Mr B Ajayakumar
Mr A Krishnankutty
Mr P B Vijayakumar

Director
Scientist G
Private Sec
Tech Gr 2-3
Tech Gr 1-4
Tech Gr 1-4

R&D DIVISIONS

AGROPROCESSING & NATURAL PRODUCTS DIVISION

Dr A Sundaresan

Mr M M Sreekumar

Mrs B Sankarikutty Amma
Dr C Balachandran

Mr Thomas Samuel

Mrs A Nirmala Menon
Mrs Omanakutty Amma
Mr V'V Venugopalan

Dr (Mrs) K P Padmakumari Amma
Dr K G Raghu

Mrs M V Reshma

Dr (Mrs) P Nisha

Mr P Jayamurthy

Mr R Babu

Dr (Mrs) Beena Joy

Mrs L Prasanna Kumari
Mr D R Soban Kumar

Mr PV Thampy

Mr R Sukumaran

Mrs Annamma Mathew

BIOTECHNOLOGY DIVISION
Dr Ashok Pandey

Dr (Mrs) P Prema

Dr K Madhavan Nampoothiri

Dr Rajeevkumar Sukumaran

Dr (Mrs) B Vijayalakshmi Amma
Mr P N Sivankutty Nair

Mr K M Prakash

NATIONAL INSTITUTE FOR INTERDISCIPLINARY SCIENCE & TECHNOLOGY, THIRUVANANTHAPURAM

Scientist G (Head)
Scientist G
Scientist F
Scientist F
Scientist F
Scientist Ell
Scientist E I
Scientist E |
Scientist El
Scientist El
Scientist C
Scientist B
Scientist B
Prin Tech Off
Sr Tech Off-3
Sr Tech Off-2
Tech Off
Tech Gr 2-4
Tech Gr 1-4
Sr Steno(ACP)

Scientist G (Head)

Scientist F (Voluntary Retired 02/08/2010)

Scientist Ell

Scientist C

Prin Tech Off (Retired 28/02/2011)
Tech Gr 2-4

Tech Gr 2-3
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CHEMICAL SCIENCES & TECHNOLOGY DIVISION

Dr Ajayaghosh

Dr D Ramaiah

Dr T Prasada Rao

Dr M Lakshmipathy Reddy
Dr (Mrs) T Emilia Abraham
Dr (Mrs) Mangalam S Nair
Dr (Mrs) A Jayalakshmi

Dr K R Gopidas

Dr K George Thomas

Dr (Mrs) R Luxmi Varma
Dr KV Radhakrishnan

Mr Chandrakanth C K

Dr (Mrs) J D Sudha

Mrs S Viji

Miss Saumini Mathew

Mr Robert Phillip

MATERIALS DIVISION
Dr K G K Warrier

Dr M T Sebastian

Dr U Syamaprasad

Dr Peter Koshy

Dr AR R Menon

Mr M C Shaji

Dr P Prabhakar Rao

Mr K Harikrishna Bhat
Dr Jose James

Dr U T S Pillai

Mr K Sukumaran

Mr Swapan Kumar Ghosh
Dr Manoj Raama Varma
Dr M Ravi

Dr S Ananthakumar

Dr T P D Rajan

Dr M Sundararajan

Dr SV Shukla

Dr A Srinivasan

Dr S Velusamy

DrV S Prasad

Scientist H

Scientist G (Head)

Scientist G

Scientist G

Scientist G (Retired 30/04/2010)
Scientist F

Scientist F

Scientist F

Scientist F (On Lien From 17/05/2010)
Scientist F

Scientist El

Scientist E |

Sr Tech Off-3

Tech Off

Tech Asst

Tech Asst

Scientist G (Head)
Scientist G
Scientist G
Scientist G (Retired 30/04/2010)
Scientist F
Scientist F
Scientist F
Scientist F
Scientist F
Scientist F
Scientist F (Retired 31/12/2010)
Scientist Ell
Scientist Ell
Scientist Ell
Scientist Ell
ScientisT El
Scientist C
Scientist C
Scientist C

Prin Tech Off

Sr Tech Off-3
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Mr K K Ravikumar
Mr M Brahma Kumar
Mr P Perumal

Mr P Gurusami

Mr M R Chandran
Mr Peer Mohamed A
Mr S Sasibhushanan
Mr T Soman

Mr V Antony

Mr V Sreekantan

PROCESS ENGINERING & ENVIRONMENTAL TECHNOLOGY DIVISION

Dr P Raghavan

Dr (Mrs) Roschen Sasikumar

Mr Ajit Haridas
Mrs Elizabeth Jacob
Dr (Mrs) S Savithri

Dr (Mrs) Rugmini Sukumar

Dr V B Manilal

Dr M Anbu

Mr J Ansari

Dr C H Suresh

Mr Abdul Haleem B
Dr B Krishnakumar
Mrs Vijaya Prasad

Mr V K Shajikumar
Mr Karoona Shanker Raot
Dr S Ramaswamy
Mr T P Paulose

Mr T R Suresh Kumar

Sr Tech Off-3
Sr Tech Off-3
Sr Tech Off-2
Sr Tech Off-2
Sr Tech Off-1
Tech Off
Tech Gr 2-4
Tech Gr 2-4
Tech Gr 2-3
Tech Gr 1-4

Scientist G (Head)
Scientist G
Scientist F
Scientist F
Scientist F
Scientist Ell
Scientist Ell
Scientist Ell
Scientist Ell
Scientist E |
Scientist C
Scientist C

Sr Tech Off-2
Tech Off
Tech Off
Tech Off
Tech Gr 2-4
Tech Gr 2-3

S&T SERVICES DIVISIONS

CIVIL ENGINEERING & ESTATE MANEGEMENT DIVISION

Mr V P Thomas

Mr P J Varghese

Mr R Rajeev

Mr KV Oonnikrishnan
Mr G Chandra Babu
Mr K Prasad

Mr B Karthik

Scientist F (Head)
Sr Super Engr
Sup Engg

EE

AEE (Civil)

Asst Engr

Jr Engr (Civil)
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Mr P Arumugam
Mr M Jayadeep

Mr K S Pramod

Mr K Suresh Kannan
Mr U Dharanipathy
Mr B Vikraman

Mr C P Narayanan
Mr T V Satheesh

KNOWLEDGE RESOURCE CENTRE
Mrs Santosh Babu

Mr V Moni

Mrs S Mini

Mr M Ramasamy Pillai

Mr G Sudhakaran

Mr G Nagasrinivasu

Mrs T S Latha

Mr Pushpakumar K R Nair

Mrs P Savithri

m Annual Report 2010-11

Jr Engr (Civil)
Tech Gr 2-2
Tech Gr 2-1
Tech Gr 2-1
Tech Gr 2-1
Tech Gr 1-4
Tech Gr 1-4
Gr C Non-Tech

Scientist Eii (Head)

Scientist B

Sr Tech Off-3

Sr Tech Off-3

Tech Gr 2-4

Tech Gr 2-3

Ast(G)Gr |l

Gr D Non-Tech

Gr D Non-Tech (Retired 31/05/2011)

MECHANICAL ENGINEERING SECTION

Mr N J Jacob

Mr N Sudhilal

Mr S Haridasan Pillai
Mr P M Raghavan
Mr P Soman

Mr T T Rajappan Nair

Tech Gr 2-4
Tech Gr 2-4
Tech Gr 2-4
Tech Gr 2-4
Tech Gr 1-4
Gr D Non-Tech

R&D PLANNING & BUSINESS DEVELOPMENT DIVISION

Dr V G Mohanan Nair
Dr C Chandrasekara Bhat
Mr D Bheemeswar

Mr R S Praveen Raj

Dr M Sankaranarayanan
Mrs V J Sarojakumari

Mr G Sadasivan

Mr K C Chacko

Scientist F (Head)

Scientist F

Scientist Ell

Scientist C

Sr Tech Off-3

Sr Steno(ACP)

Tech Gr 1-4 (Retired 31/05/2010)
Gr D Non-Tech
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Mr N S Raju

Mrs S Sobhana

Mr K F Joseph

Mrs K S Lathidevi

Mr T J Babu

Mr D Jayaprasad

Mrs Jyothi R Thampi
Mr G Ramabhadran
Mrs Mercy Joseph
Mrs Susan Mathew
Mrs K Saraswathy

Mr R K Ramesh Kumar
Mrs Parvathi Rajeevan
Mr M K Sivadasan
Mrs Sisily Poulose

Mr V Mohanan Nair
Mr S Sasi Kumar

Mr G K Nair

Mrs Elizabeth Thomas
Mrs Sreeletha Nair
Mr B Venugopal

Mr P Surendran

Mr M Thomas

Mr Praveen Kannal
Mr B Radhakrishnan
Mr M P Varkey

Mrs M Geetha

Mr K Madhu

Mr Sasidharan

Mr A Sreekumaran
Mrs S Leela Devi Amma
Mr K Unnikrishnan
Mr B Satheesh Kumar

Mr T V Sankaran
Mrs PV Viji

Mr AV Thomas
Mr C Sivakumaran
Mrs Komala Soman
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ADMINISTRATION

AO

SO

SO (G)

Hindi Officer
Secu Officer
Ast(G)Gr II(ACP)
Ast(G)Gr |l
Ast(G)Gr |l
Ast(G)Gr ||
Ast(G)Gr ||

Ast(G)Gr II(ACP)

Ast(G)Gr |l

Assistant

Ast(G)Gr |

Ast(G)Gr |

Ast(G)Gr |

Ast(G)Gr | (Retired 30/6/2010)

Sr Steno(ACP)

Sr Steno(ACP)

Sr Steno(ACP)

Tech Gr 2-4

Tech Gr 2-4

Tech Gr 2-4 (Voluntary Retired 31/7/2010)
Tech Gr 2-2

Tech Gr 2-1

Tech Gr 1-4

Tech Gr 1-3

Bearer(ACP)

Bearer(ACP)

Washboy(ACP)

Gr D Non-Tech

Gr D Non-Tech

Gr D Non-Tech

FINANCE & ACCOUNTS

COFA

SO(F&A)

SO(F&A) (Retired 31/05/2011)
Ast(G)Gr I

Ast(F&A)Gr I
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Mr Sanjeev Sadananthan Assistant Gr Il
Mr K G Pillai Ast(FRA)Gr |
Mrs Remani Devaraj Ast(F&A)Gr |
Mrs G Geetha Ast(FRA)Gr |
Mr S Raju Sr Steno (ACP)
Mr P Parameswaran Pillai Gr C Non-Tech
Mrs R Remadevi Record Keeper

STORES & PURCHASE

Mr M R Devasis SPO

Mr Sanjay Suman Sec Officer

Mr M Anilkumar Ast(S&P)Gr I
Mr V K Jithesh Ast(S&P)Gr I
Mr C M Krishnadas Ast(S&P)Gr |
Mr K Satheesan Nair Ast(S&P)Gr |
Mr K D Sasidharan Ast(G)Gr |

Mrs Mariamma Samuel Sr Steno (ACP) (Retired 31/05/2010)
Mrs L Latha Tech Gr 2-4
Mr T K Ghosh Gr C Non-Tech
Mr T K Gopi Gr D Non-Tech
Mr G Bhakthavalsalam Gr D Non-Tech
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INSPIRE INTERNSHIP SCIENCE CAMP -2010

The Institute organised a week long INSPIRE Internship Science Camp from September 20-24, 2010.
INSPIRE programme is launched by the Department of Science and Technology (DST), Government of
India to strengthen the National Science and Technology base by attracting young talents to science.
About 200 students with high academic records in their 10th Class streams from State SSLC, CBSE and
ICSE and pursuing plus one and plus two in science stream from various schools in Kerala were selected
for the above camp.

Dr. B.N. Suresh, Director, Indian Institute for Space Science and Technology (IIST), Trivandrum
inaugurated the Camp and delivered the inaugural address. In his address, Dr. Suresh highlighted
the original contributions made by ancient India such as decimal systems, zero, metallurgy and
astronomy. He also recalled the contributions made by visionaries like Pandit Jawaharlal Nehru in the
post independent era in establishing and nurturing a number of S&T institutions and public sector
enterprises. He emphasized the immense potential of three T's namely IT (Information Technology), BT
(Biotechnology) and NT (nanotechnology) in the future S&T development of the country.

Dr. Suresh Das, Director, NIIST, CSIR delivered the presidential address and mentioned that by 2030,
India will outstrip USA, Japan and Germany to become second largest economy in the World next to
China. In order to make this into a reality, India has to make major strides in the field of science and
technology; for it is well known that every leading nation in the history of mankind has been a leader
in science and technology.

Dr. B.N.Suresh delivering the inaugural address

The science camp comprised of interactive technical lectures and experimental demonstrations by
reputed scientists and academicians to get awareness and inspiration on doing science, laboratory visits
and scientific demonstrations to feel the thrill of scientific experiments and research, outdoor visit to
other S&T organizations, Science Quiz, video screening of major scientific discoveries and innovations
and distribution of educational tools. The valedictory address on September 24, 2010 was delivered by
Prof . A. Jayakrishnan, Vice Chancellor, University of Kerala.
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CSIR FOUNDATION DAY CELEBRATIONS

CSIR Foundation Day was celebrated at NIIST on 26th September 2010 to commemorate the foundation
of CSIR. The celebration comprised of open day in the forenoon followed by Foundation Day Lecture
delivered by Shri.T. Balakrishnan, IAS, Addl. Chief Secretary, Industries and Commerce, Govt. of Kerala.
The open day was observed from 9.30 hrs to 13.00 hrs. About 350 students from different colleges
and universities have visited the Laboratory. With a brief introduction about CSIR in general and major
R & D activities being pursued at NIIST, a video show on the major contribution of CSIR to the society
was arranged for the students. Students later visited various laboratories. Shri.Balakrishnan while
acknowledging the S&T contributions of CSIR in general and CSIR-NIIST in particular emphasized the
need of close interaction between the R&D Institute and industries where innovation is the key for
success. He also urged the scientific community to take up challenges of developing many useful
gadgets for the mankind in order to improve their life style.

The staff members who have completed 25 years of service in CSIR were felicitated with memento.
The chief guest also felicitated the staff members who have retired during the preceding year from the
services of CSIR. Cash prize for the children of the staff who have achieved 90% and above marks in all
the science subjects in higher secondary examination was also distributed.

NIIST FOUNDATION DAY CELEBRATIONS

The Institute’s Foundation Day was celebrated on 6th October. The celebration comprised of open
day in the morning followed by Foundation Day Lecture. The open day was observed from 9.30 hrs
to 13.00 hrs. About 300 students from different colleges and universities have visited the Laboratory.
A brief introduction about CSIR in general, major R & D activities being pursued at NIIST, a video
show on the contribution of CSIR to the society and visited to various laboratories were arranged for
the students. Dr. P. G. Rao, Director, North East Institute of Science and Technology (NEIST), Jorhat,
Assam was the chief guest. Dr. Rao delivered Foundation Day lecture on a topic entitled” CSIR-800
—Bridging the divides, CSIR’s Effort”. He emphasized the need of CSIR — 800 programme which is
aimed at generating the wealth at the bottom of the pyramid and thereby improve the quality of life.
Dr. Suresh Das in his presidential address complimented the staff in placing the Institute in the top 3 of
CSIR laboratories and top best in number of publications per scientist and impact of factor. Certificates
and Mementoes were also distributed to the staff members selected from the service departments and
R& D departments for the appreciation awards by the chief guest.
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OBSERVANCE OF VIGILANCE AWARENESS PERIOD 2010

The Vigilance Awareness Period 2010 was observed in institute from 25th October to 1st November,
2010. The period started with administration of pledge in Hindi & English by the Director at 11am on
25th October, 2010. Various competitions on Essay writing, Elocution, Cartoon Drawing and Slogan
writing were conducted for staff members and students inclusive of project students during 25th
to 29th October, 2010. The valedictory function and prize distribution was held on 1st November,
2010. Dr. Suresh Das, Director presided over the function. Mr. Harisena Varma, IPS, Joint Director,
Intelligence Bureau was the Chief Guest, who delivered a Lecture on corruption and gave away the
prizes to the winners of various competitions.

Mr. Harisena Varma, IPS, Joint Director, Intelligence Bureau delivering the valedictory address

FACULTY TRAINING AND MOTIVATION AND ADOPTION OF SCHOOLS AND COLLEGES

As a part of CSIR programme, one day training for higher secondary and college level teachers in the
area of chemistry was organized on 17th & 18th of February 2011, respectively. The main objectives of
this programme was to promote interest, excitement and excellence in science education at the school
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and undergraduate level by taking up training and motivational programme for science teachers to
upgrade their knowledge-base in new and emerging areas of science and to provide opportunities for
interaction and exchange of ideas with the scientific communities of CSIR labs/institutes.

Thefirstdayofthe programmewas scheduled for higher secondary school teachers. About 25 participants
from various schools have participated in the programme. The programme was inaugurated by Dr.
Suresh Das, Director, NIIST, Trivandrum. In his address he highlighted the importance of Chemistry
in development of mankind. He emphasized the need to attract young talents towards science and
the role teachers in developing scientific attitude in students. He also mentioned about the science
promotional programmes like CPYLS, INSPIRE supported by Government agencies viz. CSIR and DST
to attract school and college students towards science education. The technical sessions addressed
various aspects of modern chemistry. The session started with the talk of Dr. M. Padmanabhan,
Professor, IISER, Trivandrum. He shared some ideas on "Coordination Chemistry in Perspective". Dr. K.
George Thomas, Professor, ISER, Trivandrum in his talk on “Atomic Structure and Chemical Bonding”
gave a detailed account on the history and present scenario of atomic structure and chemical bonding
research. Dr.K.M.Sureshan, Professor, ISER, Trivandrum, shared ideas on “How to make Chemistry
teaching interesting?" with the participants.

The second day of the programme was organized for college teachers. About 15 participants from
various colleges have participated in the programme. The technical sessions addressed various fields
of chemistry including supra molecular chemistry, magnetic resonance, structure of DNA etc. Dr.
Reji Varghese, IISER, Trivandrum spoke on “Supramolecular Chemistry”. Dr. Vinesh Vijayan, IISER,
Trivandrum narrated about the magnetic resonance-its principle uses and various other aspects. Dr.
Mahesh Hariharan, IISER, Trivandrum shared some ideas about “Structure of Natural and Non-Natural
DNA". Dr. Swathi, IISER, Trivandrum gave a speech on “Chemistry is not just all about experiments”.
Dr. Ayan Dutta, IISER, Trivandrum dealt with some issues associated with chemical bonds in his talk
“Chemical Bonding - some not so obvious”.

After technical session lab visit was arranged for the participants where various instrument techniques
were explained to the participants. The Valedictory function was inaugurated by Dr. Suresh Das,
Director, NIIST, Trivandrum and certificate were also issued to the participants.

NATIONAL SCIENCE DAY CELEBRATION

Prof. S. Chandrasekaran, Dean, Faculty of Sciences, Indian Institute of Science, Bangalore was the
chief guest for the national science day celebration. The science day function was presided over by Dr.
Suresh Das, Director, NIIST. He told that the science day commemorates the legacy of Dr. C.V. Raman’s
winning of Nobel Prize for Raman Effect. He also praised the wisdom of yesteryear politicians like
Jawaharlal Nehru, who always heralded the role of science in transforming the society.

In his science day lecture, Prof. S. Chandrasekaran lauded the efforts of IUPAC and UNESCO in getting
2011 declared as International year of chemistry by United Nations. He stated that Chemistry is an
unsung hero, even though it plays a key role in solving energy related problems, development of
new materials etc. He hoped that the observation of 2011 as International year of chemistry would,
inter alia, help in increasing the public appreciation and understanding of chemistry in meeting world
needs. He observed that 2011 also marks the 100th year of Nobel Prize conferment to Madam Curie.
He also remarked that the most important challenges in 21st century are ‘Energy’ and ‘Environment’
and Chemistry has a major role to play for resolving issues related to both.
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CSIR- HRDC ORIENTATION TRAINING PROGRAMME FOR
ASSISTANTS AND STENOGRAPHERS

An orientation training for the benefit of Assistants and Stenographers of the Institute was
held by CSIR- HRDC during 21-25 Feb. 2011. The Orientation training was conducted to inculcate
good practices among staff members and to foster healthy interpersonal relationships among them,
so that the process would pave the way for transforming NIIST to a ‘Centre of Excellence’.

Though the programme was meant for Assistants and Stenographers only, nearly 50 staff
members were given training covering the entire Administrative, Finance & Accounts and Stores &
Purchase personnel of the Institute. Shri R.L. Sharma, Associate Programme Director, Shri K.A. Qurieshi,
Assistant Programme Director, and Shri Manu Saxena, Assistant Programme Director from CSIR- HRDC
as well as Shri Manuel Thomas, COA, CECRI, Karaikudi, Shri George from IMG, Trivandrum, conducted
classes on various topics like inventory management in the context of CSIR, Official Communication-
modern trends, Public buying, FAQ in the context of CSIR Transformation, interpersonal relationship
skills, etc. Shri T.V. Sankaran CFA of the Institute elucidated on the pensionary benefits consequent of
implementation of 6th CPC as well as Travelling Allowance rules. Shri M.R. Devasis, SPO talked about
physical verification of Stores. Shri K.F. Joseph, SO (G) explained the duties & responsibilities of Drawing
& Disbursing Officer. Smt. S. Sobhana, SO (Estt.) briefed the Leave Rules & joining time and Smt. Lathi
Devi, Hindi Officer explained the Official Language Implementation Policy of the Union Government.

| - L .
y
= Il l

Shri R.L. Sharma, Associate Programme Director, CSIR-HRDC addressing the participants

NATIONAL INSTITUTE FOR INTERDISCIPLINARY SCIENCE & TECHNOLOGY, THIRUVANANTHAPURAM



mAnnual Report 2010-11

ITHL IS 3R IR [T

2010-2011 o SR TARTH ATZHRTT 3R SXAER Sh R THei / FHIar T

%A 9.

1

2

10

11

12

13

14

HicCa
HieAt e =t The e § ®uiard e @i
TqF-Teh! STHRT o ATGAT & [T TR
oAl T o The o ° ®qiaRd e i
TRl STHPRT & TARHT & ot TR
I= SegH FATE UM SHARA HEhi o fod
TAFT ST HIEfiTent bl deheieh! STehRT
T & few R
el 7 ol TS e § ®UidRd e o
Tehriieh! SR o STEEIT & foT s

Al T Bt Tthe 9§ ®UiARg s Wi
Teheh! SR o ATEHRAT & fet R

Tear () Meel o TRaHIeRT ST |
TR 3THYH % ot R

STAHE i TS GrAET o SRR TR
EfaeT st % folw R

R G TS o oA, (SFURUHUCT) Te2sR
A |, 11l VT VI, hicotd ST, =T, o foa
TR 5 7€ 9F G 3R ZAaH 999 Tod 6
TIT TRTER0T Y9 3Thei o 3Teaa o T W
RIS T o fold SRR

% i Wik § 3o o fore gt
TIRISATST W TehmTeh! FERT & RIS & oTd R

SR AT TEERI0T 33 Tfud i &

T ESifaieT Saeed & folt SR
TRTeh SRl | UeAlS U1 & SUANT W 3T

STTHY FehINAT TR THEAAT T 0T

3o gooh T TegHit-am e, adg &
SUAR, $5 W Feitud g2kl 3R TF 0 %
foru Siterem fagr orq & faere W fosdar
REEI)

g e W o foagd SSHERT RS 6
Toehta W ESIT=RT R & e @Xig 39,
T Tmeid R TR

TS
e, afHerg
qIend M- WEaq [ eds faeh

HHTEe, et

T 0 e e wrae fames,

3Ty =TT

ot TH. fooTa B v dt TS A,
JgEmg 0t 7., feaaRE, et

ot OIS W, BEY SUEer et Ut
F.3/14, 3feror MEM, THTHH AT, FREAR,
FAR 560022 Feeh

TH TEIREE oA faaRor ot .
fAames, SR

A

TS ST T WEES, U Se 9. 16,
ATHaTE!, et

TR fATes, TS R IHA T’
Jeash faen iR e (o) fafaes

3RMF oAieis faes Far 1, TER 12 s,
fTel, == 600 032

47 fafeet, | TASTTE, SiEA- 682016

NATIONAL INSTITUTE FOR INTERDISCIPLINARY SCIENCE & TECHNOLOGY, THIRUVANANTHAPURAM



Annual Report 2010-11m

I TR THT

HIagTh ST{HE HEshe

UedH gRASHT MY H

AR @I AMadl & HeH §  BIgQIoTipd g

N i{aﬁwllqieﬁ?wmwwﬁ%ﬁﬁﬁmﬁﬁm
HATT 1

[RESISE Heheld gRT URH 3R ARSH gl el b
SYHRAT B YSRUT &HA] U 31 3R U BrATcHd  aeydfel Bl

HATT famra
URURE Te¥l el §s A% & Id1al H UihalHgs

Suad PN A .
UThicTdh SR 1 (TAHRTT) HIRTHRI | Rifewrga

SRR FHRE & e TR & Ty YemT efae s
RIRMISS & ARG aRad &1 Aeely
AATT® 218 SiaTEs URT BIiSAIfIYRRT & favg  I&®

JMMEATHIR % w9 H gl gRE feugan iR SHifsaH fife
$q Y Aifeld Tgh |

PUEEGECs  UfHRT & IRT 9 Heudfta Scdrel ®1 faerd |

SRR foremT

IR R ofides

RINSEIESIN forgefe I ¥ RIS

PN Ta dieT dgeHd FRIUS] SR agiEl ¢ fog
TR SITY ARl w1 AT iR whif |
Arge R SaRadert & sadTd I Uil

3 it IEOR ¥ TARCISI AR HH UId HZW] BISCH B
TR sfdre gereit W OfE TS &

@%mé e W%%ﬂzﬁﬁ@éﬁﬁuﬁ SUNGT &
ST ¥ 4T HAISTd Ue & 3R faegermor |
S~ qIATSIVIe el A S et d

S gifTeIggiad FERe (dvdel) & I & oy Uh
ClRIEIRRRcaREEar]
UTell SlaeTss ¥yl & foru ofdesd e & orra

SR JHIE STET 3R Ty AT 3R Siaf-+= 1R oT
TR T
e o o fafdeer & deed

Fad fAgRh BTCF5@‘§?§W@H—W@I@H

SIE|] BT T 3NN ShisAl W I CBH1

AT

=T dcdl 3R USsH & ol UR 37 |
SIEIC g g9 & fov $s

RIS TEm=

Y YgET

1. MNP gIvsy

Sf. & ARG
TR

Sf. & ATIad
Tegfert

ST, o g &
IR

Si. 3D vsy

NATIONAL INSTITUTE FOR INTERDISCIPLINARY SCIENCE & TECHNOLOGY, THIRUVANANTHAPURAM



m Annual Report 2010-11

L=
2K ]
.

AT foRH 3R WTeifent T
PIEED RIRSISRIRINES RIS TET
TRIRUATH  ATSFalSHe ARG GHIA0ad Juferdi § qdbre- URka S Mt
Folde = IR & IR H JeqI .
S]] AMESAR 1 BT o AT 3Nf0Id IR FATNTId RIITdHel . STy
SINSSET A9 BT B AR BET SCIURAY] gie FEior Afffharei  Sf. St fIsmRR
& 1T BESSRD] & ©U § T fauwehi iR - faveesiy
BT BT TN
SISE TIUHINR STl UR AR gl & b <. AT
- WIS WHfeHd Praifaaelcd U AMYIRT H TbIT i’;ﬁwﬁ
- Egﬁwnﬁ%fﬁw g 3ifdhd ggaTd Yl R —
- %WW%WW%W‘#@WW&WMMW .
fawe fgammra eiffafe & FEfa erdearsem Terids "
SISSE Hiites g o@ o ARet I S & 3 arpwE
faaiitblerd fauadisha S defadd & gRHd
SISSE BT -BIe AR HEq [ q=AT] gie A gfafeamei & $. St fIsaRR
forg a7 Rifes derata |
NS i & P quiep ig?wﬂ
3S Uh gD SieT AR alTs WY b * 3Rjfetdl & HrafcAD . ;
G R FHR AT St
el URiRTd dieiergy He..... & fay Iugeh Vel Tar10
ot ATsTse TWex T Yars360fafRp-ra tw fHf¥a ot =
Tﬁgﬂqu R Sl el Wi Meerdy e § aqaT i Sugwr | <. o < g
g, ey & fofg  Af@fhta & Mn(ll) YRafeefiere &
SIREENI
S UE Al AR b UR| & ged it ST y
T <8 FTIR S IpIAT g9 SEM-EDAX 1. ST el <Al
FTEH IR b A T Al | AT geq ok e Sf. sl uftren
T <8 I IR W I & fIerT R 31egy= [\ERIE
A/ . , :
R JEMR BIC] HIfd I97dh- TROT iv & e & fay srgee o = e
Wi
ST e w1 P <o TR v R & forg orgeer af
QWT : Sf. G I
Hiv

NATIONAL INSTITUTE FOR INTERDISCIPLINARY SCIENCE & TECHNOLOGY, THIRUVANANTHAPURAM

“."..‘, ; 43



Annual Report 2010-11m

gerel JumT

PIRED gRISET 3d RIS T4
e, | vRis / fIfRoT aramaRer § - S st & forw Wd wie <

qs AL203/zr02 RRfie duifstel &1 faar | 3
Srvaver :j;fww'” el G SRS T GRS |

WW%WWWW TegHiRE #fe .
JIRTTTH e | SIECRISIIIEE|

o T IMHR =ATHH Bibe RieRd RRA® vd wifce amr
T e gu arqgell @t rffshameiiaar ok i @aeR W 94 |

9t IR g faEa it sty & forg R a1 SR s org .
i, Rt SISIRIS e
R U7 T &F HIe H SuanT {6 fofw MgB2 sifremerd ari @i

S B HARR

w e | om B F | 31 g WFYEE

;1@3“% SIS SIS TSRS & HU § I ATSHI I HUIoe ST U9 & el

:?[341?@ R - menRa =1 WRfTT FFafes Mfbhoex & fdamm ST IS !

SIS SN S & forg HIFl 3R HehR i yaferd N

SRl R e A boiRrel B e 3

Sareia HII=T THATE AT fEarss gy & folg &9 e &4 <1 T <1 daie
qT9H 8 -Saferd RS &g duifsie v (LTCC) & fder a9

SINSEl HHERUNY ATgehldd A 3R USRI SISIASELR]

- AZ91 HIRR A8 o1 & BTl BRI URIfHAT H FoR & VNS
fog wremvres wucel iR A8 e1g WRET B SrHer Sre

- SolaGIe YT IART & forg faferde smenia S v < Haiie
RIAGfI | I

- IR dfcast duifvie & 9o RaIfa H dvevo ok SIEILG]
AT | SSTHHAR
feigR e, AfeTg & Ud BR 4 g8 BR dd  GHIdd o .

S| g e o Pl b AR & i | A

a9 Urdege SMUTRT ATt BIFBR AR &1 [
KINSE AhE  UHY Soo S1ArS (WLED) & foTg ARMM 00 8& S gHTHR I
Eu3+(A=Mg,Ca,Sr TAT Ba, R=Y,La and Gd& M=Nb and Ta)

SINSSE USSR MBI & A1 AfATaeds ageid Aergall SIEISEIS
Ja9 fafy & Aregq | il dEgs & M3AX2 RO B ART

| v o 4 iR b R ST ¥ SHFAR

ISl R AN & oY SRR Sdel URIgwhIse ST AT HIA]

NATIONAL INSTITUTE FOR INTERDISCIPLINARY SCIENCE & TECHNOLOGY, THIRUVANANTHAPURAM



O o

m Annual Report 2010-11

AR e 3R] 3R T |sl & (oY &F qgae  gRida .
SIS sTeT 9aRE T T P ST & Sl & aRR
N it orgmart & fog AARRfa @it gt sffeass < af
gareri &1 faer St forest
T3 9t & RRFA® ffaarss AfTal & fov aesy TR - .
SRS | o P 8 71 B STARIPT A
e :ltfzmﬁﬁﬁiﬁwcmumwwqwssﬁswc ISe}  fagdq se < -
Wiw MgB2 3ffraretd arRRt Ud <wF &1 faar
— IARIf® Iifd ©NRSHYE /| UASTh hod & wd H
ST & forg AT sifaargs 3f Te1RT =41 a1gell & SRSl
e |
LR 3AReT AN & oIy aRTaR el Teg HIf e s a1 3R
JTRY 37Rer PN 1 S O S Yo
o
HTAE - UifoTR AeNfd soemRe dudh SRiSie & foluw ST U IRIN
Tq Hg HIDIRATS B9 dd BT IAN | kLSl
g @ .
Y HvHeIRUS Rdfes werse afdfus 3= &f
ARG o o ae . gRPpUee
A s
SIS oY HaT JfadTge] R AUIRT =g &3 Hulfole aiREd &
S S, R ST X STIAgAR
PlecTd
YRV FHETT Sead: WIRA & AR &3l & oI HH ARTd S o e
TATIIIRS] & IUYh §aR Acdsd & oy Uil e aRfYe WW
e AT |
Tl 3R
LIS - Sf. U 3R 3R
R e PR YgS A8 IATE & b R 1eqI+q N
il
OO RRfe el § %S U B SUINT UR ST S &b off $ IRR

NATIONAL INSTITUTE FOR INTERDISCIPLINARY SCIENCE & TECHNOLOGY, THIRUVANANTHAPURAM



Annual Report 2010-11m

N

TG SHERT 3T 9hTe)y fedis

UEh gRISET SMdd RIS & AT

foramr MELECIICR] SThg

Wﬁ.w 3 gl g8 : A Al waH | & aega Sf. T GHARA
AR gadl i3 Assiedd fed &

HUFSIUATS SRS ¥ g THOI ARAT H 3T Joh Sf. PUGHAR
JMR¥e STl BT JISYAR

AAA SRS Al QoA BN H Yfderde, 19 geigel Bl Sf. e ARTHAR

¥ fafics Ao 3R gfg

Wfaﬁ_\; ot IR agell & A1 W] HaN SR Weodl fSasd < & &

) CAREEAR]

HATTT

THUHIIRS JF-9ePhd TRUMTADT 3 FaR - & RE@H0T 3R y

R S R e e <1l et

TS ST =) Fee @  [X I f¢ <f Sl gHuRE
CARCEDR]

%ﬂﬁf el geH dardd I g e st 31T Ble™T
HAA BED IGHDI TR Fihed FHel DI

giﬁsﬁ, W] PR b U8l DeH b wU H AR H LY SIRGICES|

' C o PrIaYE Ao B e

T9d TAIRRIcS W THIRRIcS Qe fSRgeged dusii(ar.)

AR fefgee  fodics & o1 @i & I el & vl efic & Sf i <rees

e oS! fomsT & fov ey ufthar @1 faer |
STl gear & Iy IOy SRS & faa - .

SRR o e e e e S

NATIONAL INSTITUTE FOR INTERDISCIPLINARY SCIENCE & TECHNOLOGY, THIRUVANANTHAPURAM




O o I

3 A <
h Al enldonH

m Annual Report 2010-11

pIEED gRASTAT ShYs RIS 9=
T SURT grenfiret S=a9 & forw SonfaaRer orrsf 3l T .0, SHAR
. IR Rafera wralss W A g Adlse dife .
frased, SaR = b Ry Bl S & off & IRR
T BT U B I DI b [y B
flTasyd, S AR ASIgC W A SHETIRT 41 Ti02 $Y udell  Sf. b Sl P. arR
fheq @Y IRY
fpvgs & grRT IR &1 ST IR gD .
Prerile umEiferd ] i PN ST 3EMB vy
TegHIEH #fgad HUIfie &1 ITANT dxb o
Soeia Tl R ahe Reeee ETein % Rir i | S S e S S
Haced! 3R R & IRy
qITaRoT FareE Rad . . _ .
U S - 9T digf & IREN BT GAGREAHS [d2elvul  $f. JHIHR 14
3TZARS IEARE P U ST ey Y. S oY
HUHTHATA PHUHTATA GRATSHT & foTq S3MST 31 sft. S =AY
™ I e SderarsT demise & ATyl favemer S smhee
O IR 2TTE, G il o Iieded IR T & SUYeH] .
faeett BT G A & forg fee & FAT & Jedia Sl WIS, B
Rt B, B RN BRE™ BT Tie fRi=or st afford eRe™
Frooedt et uSeR & YT e ahel &1 faweryo 3 &. sRPpwN W
3 fdg gt fafdy grR1 dfw, wrETEe, BR®
Ao Stretee, qouin, Ao, arded she dodigy TR
Uole & 9o Tl BT TS fgeiyor
CREN] TR SESUANTSd] dRel S, difed &
N o A S IR

NATIONAL INSTITUTE FOR INTERDISCIPLINARY SCIENCE & TECHNOLOGY, THIRUVANANTHAPURAM



Annual Report 2010-11m

U

®eeT ohT MU w2l ( feeem)

UGRS3 NiED ST
0106@@2007/WWWWW@1W3 ﬁi T, 2 ’
il SRR — T
0105Tuw 2007/ Wm%q’ﬁm i ﬁT IO A, SSTTEN,

Aogsr sk o fow fRier H- o o s
S atreeR f5-TaREm s wsex
03502005/ jﬁ?;?gj q&qﬂﬁ Fﬂ;ﬁ? A, FAF
G e S AT, ST ERET
0350TTTEH200 [T St < T R IR FETFHIEL ATATFI
e % fefu sTamareia fshan N
GED ISP TioTeTe, AT &
0350Tu®2005/ Eﬂﬁ Eﬁqﬁrﬂzg_;m IR SATHT
qiue S TfoTeATe, ST &E
AT R SEgETd THAr § A
e 2009, TETES HE % g S :muﬁlqﬁm d{:ﬂ:;:’

S 3R desdl wiohar o feTT weh '

EERE| . AR . fe=,
TS ARG ST ST 1§ f .
RS R s

W@%mﬁwmﬁmw e,

0109wwE 2008/ Py e AR FOM MIFAR,

T TorueRhfeTReIiaeT o5
1 Tt deem fRrstan

o ST FeateTd fary,

0109Tw® 2008/ W&ﬂgmﬁr WF > IR FM MIFAR,
TooTem, aeae fIfstan

o eSS RISy

0109TTTE2008/ mf&wgmwr WF e AR FOT MUFIR,
TR s TohueRheTReIaeT o5
forsTem, deem fRrstan

Tifiget A hh

e A& F.

28/06/2010 12/810923

28/06/2010 12/811008

CEE

3/9/2010
00201003064

3/9/2010 15971

1-2010-
3/9/2010

502017
15/09/2010 /

2010/000623
11/11/2010 /

2010/000735

26/11/2010 99140999

17/12/2010 100104718

NATIONAL INSTITUTE FOR INTERDISCIPLINARY SCIENCE & TECHNOLOGY, THIRUVANANTHAPURAM



m Annual Report 2010-11

0147Tqus® 2009/
TGt

TRTeTIdqes  (dieier) fafsear &

TSI 9,
AT | FHHUMRA,
TeFhHTAR T 79,

foTT A 9ifRRA e ; it
SN o feTu dieiel Tsie 3iR
iaRifeT Uisd & €9 § ITeh!
TR 3R 3TN % feiU Uk
TfshAT

TARTR & TSI
IR LiaT,
HTeE LTI e,
TRTFART T AR
T S O R,
fFeraentiR AteT 1,
FraTeT SfeR e

21/01/2011

Eicsicill

MEa2011/
000085

0052 waus 2009/
SIies|

TSI ehM 3Id Wi STe o
s fRiferieRtor & ferw e

Mg Sgeth T 3R
3G JART & T wfskan

FHATIATE, SIS T
TS, TARTCATITET
CC]

15/02/2011

20111003
8500.0

0052waus2009/
ik

TSI Ieh ST WHIdd STl o
g fRifetierRor & forw e

s SgeTeh TN SR
3IGH AR o feru ufsean

FHATIETS, STE%
TS, TALNATSIETET

i)

15/02/2011

97/2011

0033wquw 2010/
T3

IR TN & St
SUTeh- Ih FACIGA 3TX T
FIeT=1 W FART % ferw wfskan
TASE AT Hrheh-01

SPIITHHIT HIEhIT

10/03/2011

qEE /et
20117000507

TAUHTASTT

NILES

HTEA fPU M U ( 9RAH)
K =area)

Tfiget T Bl
arrE

3R 9.

005 1Tqus2009/
A

T HYeT SR e
TTskAT o fofe 3aartt
TR T

RalEIINCS

IR g, &g
THAHHARA AR

19/04,2010

0969 ZrEuet
2009

0122 wau%
2009/IN

A AR TG
FIHAT H WSS ST
&% gET HEA IR
qedat ik & fow
TS I YA IR
3T 3Tresg f5-fuie
FARIHS ST

SN, STSTIE,
TSR ST,
TR fu. =,
TENIRIEA SEgfd

14/09/2010

1899 Erguet
2009

NATIONAL INSTITUTE FOR INTERDISCIPLINARY SCIENCE & TECHNOLOGY, THIRUVANANTHAPURAM




Annual Report 2010-11m

0147wqu$2009/

T

0052wqusR2009/

AT

0033Tqus2010/

AT

TSI THEAT,
EEANDISECIETSE) AT | HEOMHA
(W) o fete o= FSFHTIR TH 9,
TRIAA ST Sl TIRFHR & TSI,
TIRT 3R qcHeell Uiehar 3o Sfifame,
3R Ak SN 6 ATEE T oot
fou dieeidl tsie 3R ferErpaRY ST AR
TORITT Wied & €4 H  FHT a1 9 WR,
3T ST FaeiR Aie @,
FHedTelT SER T
TSIt el
- iﬁ : T z;ézm FHAATIHS, %
A TATSY, TATTIATIAST
H[U[Ideh Hlehd E|§C’1°h
T A7 G ST ht ™
TART 3R eds ufekan
ISR T
T SHeqiha auich- I<h
TAANTT AR 3HH
=T ARt & FOFHAR TR
oo ufskan
T3S STETHE - Hioheh-
01

FIEeT U U Ueer (faesm)
BIIEED i
AAS Toig UFE TR 370] IR WAl <, Ueal U off, S

T 3 ferw wfwaT
WP F A e e

TS sk

TSI, TTh TEIPRATH Ufshieish S

=l

eI

nﬁﬁﬁﬁnwsﬁﬂamnm?,éﬁﬂ
EREENE]
EFRAOMRY  frerspies

WW \‘H@ll(\ﬁl% ﬁ%‘c’ hlEh R S[]
Heh ST ¥ TEIRRIh ot
et 3R g & |1y fuaer a1 oo
TTeRAT AT 3T ATeTsh UeATUel 31

Tedal Uik

UET Wl AR helld HaeHr 9
WATFAEE] & SR & ToIu uiehan

GieTT STehTeleh o0k 3 TEeh daRT o

foTu wiskan

AR T1E, Teh1eg M
ESIMCER )

T[T ARG T, Sehe

FT FRIE et

qieTd Ui 3TseH, Fem
TFET ST, SEET Foiae,
EUEREESIEED

qScAT THThT el

HUEeNYE! i e

NATIONAL INSTITUTE FOR INTERDISCIPLINARY SCIENCE & TECHNOLOGY, THIRUVANANTHAPURAM

21,01/2011

14/02/2011

10/03/2011

3RH aRIE
18/05/2010

30/06/2010

14/07,2010

12/08/2010

13/10/2010

23/11/2010

0124 2t
2010

0314 EiEuer
2010

0577 2t
2010

U .
2338223

(Fro)
2445531

GiED)
2447182
GiED)

10014662
(@)

2039763
(i)

7837782
(FuH)



O o

m Annual Report 2010-11

NIy AT o 3T TROT FTshReoT el THHIH ESie
ORI % feTT 3T 3ifhd Sgeteh | BRI Tolted 08/12/2010 101418062
T ST HIATOT X ST TisHaT AT TS Tl ()
TFelteReuTE TETe @ Sfeafers oA
e TAGHART 3R, Theg 15/12,/2010 STei2446353
BN WE FOT TEIeTE foeet GiED)
T2 TRR (IRAE)
iR EiliEi=areat IFRHE AR U2 9.
:ﬁ; v ;;j T e 18/08/2010 242196
FSFHANERY TR
S e e & o e wg | T e AR e
) TR FOT FReTET
T 3TANT & foIu =97 4ot il A & o0 <3 2070872010 242267
il TeTE ST R e
HAM Y& B, SRR
T JMRHA
THHT TR SFITRR I e
TIRRE TRV T T 3R gﬁw eﬁwiﬁ I 25/08/2010 242404
s e T Sty R
ST F T § ARG SRS ¥ ST SIS SIS, Eg
ﬁ:;ﬁ;m ‘? ﬁ;;’;m = "f'“qu"'q;g:{ ’&?&ﬁ: 23/03/2011 246958

NATIONAL INSTITUTE FOR INTERDISCIPLINARY SCIENCE & TECHNOLOGY, THIRUVANANTHAPURAM




Annual Report 2010-11m

T HHTET R

a9 2010-11 7 FETEH 5 % folT (TR TAhlcl T9E 3R o GHT o fod AR aRe=
T o e H WIS UGSl i Tty off | AR qeT ekl THSE % [t e STt Hedeh ST
Hye Gt Y i o oTU ShaTd Uiderg & | fohdra, Tiesrati, CD-ROM o S2ed 31ME Wied S&reisii & Teh
foreis TE o §RT 3R § - FAEAT & o0 UET WS e . AR W G & STTHUH e foehr nfatatedt
foTu Seopte SR | Wifecd 3R SMTEe! Samt Giaenett 1 THd= TeM el & | 36 TeT G-t giearei 3R
GTEAT T TG T | SR T UG FRA H FEedqor T SIae st ot | Suctfedt bt g faeraret §
IS &

. .
TIE IIh

FoT TUE 42,000 ST F AT 7 o T ey 12,873 g&deh, 10947 Te 3R 9780 fSogaredt
USRI IMHET & | A o SR T UriehTett % e ST st et G 158 oo € (WsushTgse: faRen:
- 63, WRAE - 77 3R qu -18)
e 3R 229 Qi

TARMEIMETHS! & SII-ThT o FehTeHI qen feperal, abrenren, Ruiet / qgon divere! vy weet anfs
% TERE SCEd JUSe fRAT | oW I STEW  ENTRICT 1 SEEEe SR e WSS & |’ 3R
42l Wied fHataa 3 =aes Fie-UH 3R 3ieled Sy @il A 6 |
¢ - QA Tgd gl

JTEAT eI His § FH SITehi, WY BEN HR 3T GEIIHINET o S@held o " § TFmenen &
Tl FHET & o0 HUGMER 3 - Ufehl YR ST & ded ¢ -Sarql o o gieqor e i
IR H AT 9 @ 39 & o giaemd uee T | ST giaensit / vehrereht, S $- afeer got
U8 T2 gAH &, B g A< & T e
I hiHeheT el
afes Gete

1311

st FHaraet Ug
TR (Tasm wered)

:

EIESEH
ST SATSATHE ST

NATIONAL INSTITUTE FOR INTERDISCIPLINARY SCIENCE & TECHNOLOGY, THIRUVANANTHAPURAM



Y

m Annual Report 2010-11

TGl AR YEIRG UF e - foum % o9 - foum weiRa v oA e
U2 TN - Sfeha 3R TE AR gahich T - TTHSUH 3R T e

Tg AT R T TrESI, AT SR URIeR RAhierdl o foTd e i ST € - T Uehalehior
T % SEUAUEUIEH S 3R WS Rl o ARG AT | $ - Gl o7 , v w9 9 wHing iR
TedteRR (foRi Teger 3R Thioq ) o ST Tediyss 9RI &f | SUFiT ot Fakg FRer iR fafa= T=m
I ITANT o TR B Felel g & |

TehT9TT T ToPeisoT
Sy T il R, famm =it o9 -fosm wei o3 gesie faeaid ok whivw & w9
TASTEIEUTS! o YHIET o UHIR / FEASHicH/ Te hee [aveivor far mn | 3= qaea e I

UreRTel § UeRIe % foIT WErEer el WRE i | 2.897 % 3fiEd Hed o 9 UEEies w6 (2010) et
T 197 ¥ | THHSTE HATS i ot TS T THAreTE UEhiet | Fehivr SFT S7ed 5o o 15 0 9ot § |

T ROt (3TE3TR)

THRAIERNETHS! § 9R fohU wievey iR SFEuM T & TR $er &l fHuor wifd « 31 Rae
3Ety & IR AR LR T 83 Rehie Siel M1 &1, ST 37e hael BHR T2 H AT € |

3MES Aieh faey 2k Wamd
* HHARN 3R BHE ol - / 9 Wl & A I 8T8 Tig TeXAe hrifaefael
fehTT TR STHUATS i 9 THEGITH e FHAraeiae!
TARTEH ¥ TIiae shfaeiadt
g - Frg Faeen gfan
TRTESEUH! Ag9TEe o Teuied, fohr 3R TEREmE
Taf=T g9 & 6T geier Sereet o fesies qor fowm
g - Aot 3R AT fawen
S WENfTeRT T9T & e Se geife aE
e TRET
TUEUT JUHIOT Aot
THBTIETH - U=, A, Saradl 3R § GareFl Mg Sl STA - hielT T2 Tt
I FaX a7 (ST H)
TUGSER - AR Hrr=g= (i 7)

NATIONAL INSTITUTE FOR INTERDISCIPLINARY SCIENCE & TECHNOLOGY, THIRUVANANTHAPURAM



&

Annual Report 2010-11m

IECSIRIEIE
A SRT T T <9 K GEg RG]
Sf. Al wE. g AT 1.10.2009 309.2010 #Re fysafaemera, ST
T 19 T YeTs fa=afdeney ¥ T
SRR BRI Gl SIS &b
I 1942010 1942010 ST A 3 5 SRR R
YR T b forg
Wi I 9 BAIRY & Jed STHEE B
162010 306.2010 Sre < st a1 o
qfaRoT fasme iR goffafR &
. AT TR SR SRR
arefear 2692010 29102010 e ¥ et ( <o
2010)
ST, 3P qvsy ASHUE -2010 W AR
Bl 5102010 8.10.2010 Yo & W 3 % fre
B o fesafaemmeta, drsg,
qrzaE #2010 TRRTE S
arsar 17.11.2010 20.11 2010 TSN AT 3R TR S=1d
S BIggIoE Urenfiie a e |
ol ARA <7 & oy
fRgeoRele 6122010 24122010 Wifecfais w@a # it Homeft
TARTSIT | erfored rfafer
PIgTegHT 1 TR wfed TR
ISR 25642010 3042010 Ppdd ¥ AN AMEHYATE 2010
R IR b fo1g
CIS) 1562010 2062010 I fasafdeney § @IRay™ < & forg
: fGafed gemai & fasm qn denffet
a'tm TR ARG IR FHAT |
ST 472010 1372010 HFTe & foIy (smSwgega-2010)
ngq"“' SR defre freR- fe ¥ R
UFRISTHTH, ST &1 QIRT |
< ey HE 1492010 1792010 ?ﬂéﬁmgﬂﬁwﬂjwﬁ'ﬁw
TPl 3 BAT, BasT, JARGfoRI qoI
sifegforan 7112010 11112010 REd Tpol 3 B, Ha, 3
form ¥ g R <1 & forg
. ATEAUHGUHUHE- 2010 TR I
jg.qaﬁ. iR 362010 562010 3 % frg
: SABIT -2010 W SARK
Afraa! 3102010 10.102010 -

NATIONAL INSTITUTE FOR INTERDISCIPLINARY SCIENCE & TECHNOLOGY, THIRUVANANTHAPURAM




m Annual Report 2010-11

.U, Nfyaraq

3.7.2010

30.6.2012

ST # gHiee BallRTg & g
SN & fory

Si. gy,

1.9.2010

992010

Rater =i fasafaemera & fawwpie
T a7 3R Sed ol ufirfshar
FeT-2010 IR IR sieris
TS # 9T o & 1w e
FumIe fasafdenea, gAmIe! ST
P AT & forg.

12.9.2010

1792010

ISP H BIAISTICS Hele
PIalTh) STg3iad 2010- JguDi
R IR AT |

20.11.2010

18.12.2010

=T H HYh I, AENRD AP
TS gRT UrAIfoTd UfeTor erishd

4102010

31.10.2010

SITTH T b, AR, HYh
RIS SARDT DI AN TRATSTT
&b g H

16.10.2010

21.10.
2010

SIRERCEICRCE UGN
gFafaet, REmgR it
YR

1.0

23.10.2010

15.12.2010

AFT IENRTD!T XA, BT
fasafqemer, geef 3R
HIoHarsaR & drg ey v
TUE & HEAN (WRA)

SICIERNI)

10.11.2010

12112010

SfecT™, SRS H SUHUHIIUAC!
2010 # YRR IRl & forg

1. &. HEIT

21112010

6.12.2010

qrscThes faafdared, SHAT & a1
g1 SH9 aRASHT & d'd

SIS

132011

30.3.2011

Ay fyafaemery, =1 4 Suust
& ded FeANHS BRIHT & Jae

# JrRiE B BRA &b oIy

NATIONAL INSTITUTE FOR INTERDISCIPLINARY SCIENCE & TECHNOLOGY, THIRUVANANTHAPURAM

&




Annual Report 2010-11m

M 3R JREPR

Sf. T GraxRISH IR Rrarerfree Ararge! & bhall
SI. & 3R AAIET AR A JThIes ! & el
<1, 9t &Y Afvrea e & oY IR RIBR (s=ogaredian)
ASETIREISE] 224} PRl I BT H ISP AW I5 RER
BT NN IINES RREIET fsafqemery
3T Hied SR AIfSTH IeH & wa H -
ST 7| B IA-UTE -Gl AR & SIATgT 3R Sf. Sy
HSAYOT IR 37e |
S T AThIT IS & SRS A1 3 & B @ BT
EADICEACIRERINES ' !
NSSRY %’\‘I‘jﬁ(%@q% m ol S SIRIRCING; (Ch CRIS
fprTse TfoeeniRe amenRa gram
gy, A Irel guiferd: - fESIg, savor 3R Sf. & R MU HRel
TehTeIHIfcTeh eI
3 Araed_ § wdd UethT Ve & .
A RGO etscraor . oreie qIUSH  v
PO AT AHRPRA 3R HIPIAET I5idhl
T FET ART b HEATT IR STb BISIBRID 3R &1 <. < ERIC
3 STEAHRI I[UTEAT TR AT
I G VA IR gHeFTsice
Cuﬁﬁséﬁ?«[sﬁ?}fﬁ:{ .
s & P S Sf. ®. AR MUSE  HAIC
WFERPIDH 3R ITFad ST
: BITHS JIAN & oIy Al Siel .
STIRIFBR UH R A AR | Sf. ®. S, b gGRR  pAC
Mg8 Zn4 Al i1 &1g & & TS
qrergsHofl. o 3R TP U UR U ey argAsor  ©f. g, <. ud el pare
IR TR e
el e TN & AT T WBR A SIS <
i (Bi,Pb)-2212 3ffcraTerai o fadr R 37e= 3 EA

NATIONAL INSTITUTE FOR INTERDISCIPLINARY SCIENCE & TECHNOLOGY, THIRUVANANTHAPURAM




O o

m Annual Report 2010-11

JATHET URYS &b AR

JTUET
Sl feddr gt
gy iz srgder 4 fadera (YUATH) Ud 99 9fed
FHART 7. 301, SRS Ha+
R&T LT Uq 4 Hs
78 faeel-110 011

3l T, aR[ead
WHER

JTSYRT faumT, WR Jefae v
IS - 560 012

. TH.% AY,

SIRARIA SIHIfIa!, 3R STagaTas = faum
RIS Sitg fasi s

TTel JoIqd LT AR

STihdld, deatRl IS, diere - 560 065

. 3.0 Hgusn

Hifcra faumT

R eI SRerm, SR
B - 208 016

AR deie Rier SR Srgiem dverm
MHAR TG FHGID - SNafds=

o T, bl efax, 18 fefdt fafes
TRAR WAfbel, Yerexars], U, go-411 021

I, ¢ yeear

TR

Sfia fa=ir Fpot

STATERTd g% fasafqened, s feeell - 110 067

1. U9 IS

&g d=d SAfBRY
eTeT $fided AT dg
I WS, qui-411 045

NATIONAL INSTITUTE FOR INTERDISCIPLINARY SCIENCE & TECHNOLOGY, THIRUVANANTHAPURAM



N

Annual Report 2010-11m

1. T IR feat
IRELIED
ot e g e by

SR, foreg=aqRe - 695 014

ol & ufafafer
<. sRfa= g
AATE DR
Sg drenfre v
P .2, 74T dcd, HIoN3N Pierdd, ol s
% feeefl - 110 003

HEIf-eere Aifhd
i . faorHEa
NfI® g yared v s e, g, gor

|EIEX YAl
IRENED
PR B UG sl AT AT AR
SIS 98T AR, HIaTR - 364 002

<. T4 .30 T

INCHED

AR YSIforgd R (ATgarsar)

9. 371 ATIMSUT, HIEDHYR, T8RIgT -248 005

IRCRICT
Sf. YR TN
IRENED
RIS SfAfqet st e drenfe! wRerm
froasiagRe-695 019

R b
T AT $P AT
RISEIRCRE SIS e RN (TR
e o sienfire Srgwu uRve
AT AT 2, B! AF, 79 faeell -110 001

Sf. T

eI
PN FHET T WTplcieh SATE THIT
RS ST e o dreifie! FReM, fedwagRd - 695 019

NATIONAL INSTITUTE FOR INTERDISCIPLINARY SCIENCE & TECHNOLOGY, THIRUVANANTHAPURAM



O o

m Annual Report 2010-11

ydee gRkuYe & dad
(1/1/2010 &1 31/12/2011 TF &I J@f)

3JFeTE
IECE GRS FCI RS [

He
S1. & R MfER, Jsire, THergamsue
Sf. 3T, =G, TS Te
1.l Sichd, IS+, TASSSsuac!
ST, % 4 TPV, TP TS TA
e, RIS, THangamsud
HITHY / THTS, THTEISYA

ey afaq
Ay /Tsil, YHeTRATS AT

NATIONAL INSTITUTE FOR INTERDISCIPLINARY SCIENCE & TECHNOLOGY, THIRUVANANTHAPURAM



Ne

Annual Report 2010-11m

HHAIRAT Bl At 31-3-2011 Bl

feve &1 s

SIS SIS IRENED

7 U GRAPAR EELEEAS
IERIINIECIISIEE ESIGIEE]

IS RERIN daat o 11 (3)

11 pwrpect Taia Tl (4)

o ot ) farcragpaR et A1 (4)

AR TUST fqumT

PN GAEH T4 AIpfas Idred fa9rT

EIRY Jemfe S (

2 v 0H PR EELEEAS

sirch &t Bl e ECEIIEERN

ST, 9l grerasd Isne %

St I AT i TH

Sl g fter s9m Jee § I

S MAIpiee arT aenfre § 11

5t &t JupTdTe Jgnfe $ |

ST, (felt) & ua 3T IS S |

Sf. $ S Ig I $ |

MR ICIRS) EEUGED!

ST, (sfiel) o frem CEIIEEC]]

<. it St EEIEEAC]]

CIRCINEICH [EINESIGERICIRCIBEAN]
ST, (sfel) I S RS Taia! JfRIHRI-3
S ol JA~TTHHART IR THAID! AABHRI-2
3 ST IR M9 FAR NERICIRCIBEAR]

Y ot =i Tt I 2-4

i IR FHHARA dotal TS 1-4
LT ST ATy RS Jrgferiien(THdD)
Sauenfiet g

ST, I qUsy i ST ()

<. () o ety T (02-08-2010 &1 Wifesd Aarg)
<. & AET TgfaR agnfre € 11
@TWWW EEUEEZRl

SI. (et &t fasraretestt s e Tt SrferdRI(28-02-2011 &1 AaTg)
2l @ g9 Rrgagpfce AR Tt IS 2-4

3T & QH JHbTe Tt IS 2-3

NATIONAL INSTITUTE FOR INTERDISCIPLINARY SCIENCE & TECHNOLOGY, THIRUVANANTHAPURAM



O o I

m Annual Report 2010-11

CEIRERYS

sfere S ()

s St

EELEEZE]

e St (30-4-2010 &1 Aarfiga)
e Th

CEIEEARY

Jsnfie Th

e T (17-05-2010 ¥ THRUINGR W)
It UH

CEIRCASN

CEIRCAN

IR qHATD! FTHRI-3
SERICIRSIEEDR]

SERICIRSRRED

SERICIRRRED

i ST ()
e Sft

Jenfed oft

et S (30-4-2010 &1 Hafrge)
J=1frP TH
CElIRCaRYE
J=1frP Th
CElIRCRYE
CEIRERYD
CElRCRYE
J=fe T (31-12-2010 & Wdrfa<)
CEIREASEE
CEIREASEA
I $ ||
CEIREASEA
Jee § |
CEIRCaR

CEIRCAR

CEIRCaR

fSiRTTeT dtat AfBrT
IR qhraT ARBRI-3
IR TH-db! FfTHRI-3
IR qhraT ARBRI-3
IR TH-b! FfABRI-2

NATIONAL INSTITUTE FOR INTERDISCIPLINARY SCIENCE & TECHNOLOGY, THIRUVANANTHAPURAM




ol

Annual Report 2010-11m

i OY BT IR Tl ATDHRI-2
st TH 3R TV IR Th-ID! fIHRI-1
$ft 9R AgFS Y THND! ATBRY
CIRGNINCEEE] qEbAD! Ue 2-4

sft & Thd! s 2-4

st 4t areevft Thd! s 2-3

it 41 shpvsd dh-ar Ts 1-4

gfthar SRR Jen gataror denfie gur

Y 0 TEra= Jenfre 7 (Fue)

Sf. (sTRch) RIRE SIRTGHAR CELREZ]

st arfora e J=Tf=p TH

Sf. (&) Uferstad Sidhe CEIIRCaRY

<. (siweh) sfeft goar It $ 11

ST &t & AT CEIREASRL

ST, (sfreht) T s CElIRCRYE

. T30 et § 11

I RC I RIR Jefd 11
IR R J=fep 3 |

s 3fsget gl Al CEIREZ]

<. § FugaR agfre @
CIESIRCNEIERIE IR THATD! ATBRI-2
s 91 & IHAR SERICARSIEEAR]

it BB B Tad SERIEIRSIEEDR]

. T AT SERIEIRSIEEDR]

sft & O drear Th-TdT TS 2-4

) SR G FAR qobAD! Us 2-3

T U 3 |qar yumT

o &t § Jenfre TH (T

sft ft o1 afi IR erefierd SRR
IR IESSIE] arefieTs SRR

3 & Y If0orpeur BRIYTAD SITIR

IR IICE-CIC| WEIS HrIuTad gon-ra(Rafdd)
sft & gare FEID Soll-ax

st §f wrfda Pirs SonfrR(Rafae)
i1 OY 3reqH BT goi-ax(Rafad)
s UH SIS Th-d! Ts 2-2

it & T JH S dhe s 2-1

31 & GRRBUUH Tt I 2-1

s g eRofiufer T T 2-1

it <t fasae Th-a! T 1-4

NATIONAL INSTITUTE FOR INTERDISCIPLINARY SCIENCE & TECHNOLOGY, THIRUVANANTHAPURAM



O o

m Annual Report 2010-11

it 1 4 AR THar I8 1-4

st & &t |t qu A IR Tt
Hifersr Rt dex

IR SIS RINGIC] Jefe 11 (wEm)

sft &t 7Aof Jefe

sl v A IRS qHa ARHR-3
it v I et IR THTd! ARTHRI-3
i1 ST GeThRA Tt IS 2-4

2 St ArTEi g qdbAd! Ue 2-3

sferclt € e Erd (IS ||

) QPHR . 3R ATIR gy St IR qHAID!
CIERIRCIISIEET! gq 1 IR THHI(31-5-2011 BT HaTfiga)
it SRR s

IRE R A ThIdT TS 2-4

RS KSIERICH Tt IS 2-4

it o BRI fieet qbdl T 2-4

ft 4t g\ 19 THdr IS 2-4

sft O A Tbdl I 1-4

3 & & IS ARR g St IR THTa

3. T4 . Qo 9 Fawr AT gumT

Sf. 9t S AT TR Id % (W)
SRR ICNE Jgnfe T

Y S WrsaR s $ 11

37 3R Q¥ JaToT ’7ST e @

Sl. T IARFRIVH IR ThTd! ATBRI-3
IECIECIRS RN IELIN] CINSSECIN IR Ea (s )
CIEIRINEE JHa! I8 1-4 (31-06-2010 BT HaTf1gw)
1 & A1 =] P CASIRINISC I
PRI

EIRG RSN | PNIRERCIBEIN]

ST T 2T JIFHTT AfABRY

it & T S STFHTT ATABRI(T)
LRSS M) ISEIBSIEEAR
GRS K[ C B NGIREIBEAR]]

SIS DRI T WErd (1) T || (TRd)
et Safy omR e TS (A1) TS|

it Sft s Er® (1) TS|

el w9 S EgS (A1) TS|

ST GaT A, Erd (1) TS|

NATIONAL INSTITUTE FOR INTERDISCIPLINARY SCIENCE & TECHNOLOGY, THIRUVANANTHAPURAM



Annual Report 2010-11m

sl & AR
3} AR, . FHAGAR
il grdelt IToftad
ot t9 & Rraer=
sfreh RafRyet et
st t AETT TR
2 T FRTHAR
St S & ARR
sfirclt gferordd Sidd
ST STerdT ARR

1t JUETITe
) 41 g

IR IR

2t JdToT HUoTTel
i1 1 R1emHT
IR RICE]
sfelt gH ften
31 & Y

st oIfRreRe

2 U SNGART
St U9 eftetref 3m T
31 & IOVTHWH
IEIRSRINEZIN

o ug S favm
sft & Y 3=
sireht oY &t fafst

sft T dm

i 1 RrapAr
S P qrEA
it Aolig Far<-
sft & St foear
sfch ol SaRTST
L SIRCIRIISIE
1RSI

ot Y mrAsaRe fUeet
AT oTR Hdt

HUSR T4 % faum
) UH 3R ST

2 o gad
CIRCICIEEETIN
EICICNS RN

FH

[ESRERSICINEREES

SN SfferpRI(fa<T wd oram fawm)
ST STfEANI(faaT Td o fawmT)(31-05-2011 <t Iarfia)
TES (|1) TS| |

e (fod gd <) d= 1|
|EIS U ||
SECEAESRERCHE ST

weErd (fod vd o) IS |

FEs (fad gd o) I
CINSSECIN IR Ea (s )

9 Al IR Tt

Rare dIR

HUSR UG Y AfTHRT
STURT AR

WES (MUER U4 &) US| |
WER® (YUSR Ud %d) US| |

NATIONAL INSTITUTE FOR INTERDISCIPLINARY SCIENCE & TECHNOLOGY, THIRUVANANTHAPURAM



O o

m Annual Report 2010-11

i 41 vH Hwrery WER® (YUSR U4 &d) TS |

$ft & A AR WEIS (MUER U4 &) US|

sft & 3 2R Er® (1) TS ||

ST AR ARgare RS rgfetiten(THdT) (31-05-2010 &1 HaTHg)
RIS RG] Tt IS 2-4

5 . =y u 31 IR T

s &b My qq 1 IR qHAD!

) ST Fehdederd qq S IR TP

NATIONAL INSTITUTE FOR INTERDISCIPLINARY SCIENCE & TECHNOLOGY, THIRUVANANTHAPURAM



Annual Report 2010-11m

SO e fagme Rifar - 2010

TR 20-24 RydaR 2010 & SR A8 ofd gV ge-i1g = Rifax smafsre fban |
T AiT3T Bl A= @1 3R AT BRI 3R L 47 3R Wil AeR Bl qoTg BRI
& fog fagm den denfira f39rT (SKEd), IRd WReR gR1 S=UAR. Ssd I [$a1 8 | dxd
& A= Tpail & SHdl Fe | =Y AdIaHed Rats ura dor fae fawdi § wRedi ok aRedi
el H UeidTel X1 TAUATAH], HITOHR STSHTaw! aRIsl & $3ig 200 BTA! Bl ST RIfR
H 9T o & forg =y foran T o |

Sf. d1uF. Jqrw, Fewe, 36T sRecyge ot W Alg—d T4 ddbHieroll,( ATSasue)
freaT=aqRa 71 RIfeR &1 IgeTe 5T SR Igare wvor f&m | 39+ Wiyl H Sf. YR 7 S¥Hed
woTTel- “g=a”, o1g fae SR @t fae oI & # Ui WRd gRT fBY 1Y gl ANE W)
THTR STeTl | 78I+ @Ak g7 H AL Ud [Ty qor Ardsif~e &5 & 3R S| B W]
3R 90T # 4fSd STareRerd Ae% S AreRianedl gR1 BT MY AR @ A8 @ | IRa F g
qem e & faer § A9 S I - et (ga dreniel) dici(Savenfiier dor gEe
(FIIPATEST) B YR &HAT R Wl S-8I- Uehrel STe |

7. G N, =1, TRARAGHS 71 FARIE Ol STeqdll bl IR Soi STU  SFeTeiid HI§oT ¥ garn fobs
T 2030 Tah R, RIS, ST AR ST o5 ST I@aR A & 918 GFRIT ot GOt ey 991 Qrferavell & TGt
| 9 IR R b iy 9RT ol A o Telfiiest & & H 4R WA et Bt | I8 gefafed @ fdb Aa S
P 3N H R P 7@ I 1 A9 iR Al & & # - 5 & |

3 Sve
i~ INSPIRE Intemship

NIIST

fagrT Rifav @71 SgEeT v gV €. .99, GiY, [,
§feTT gfrecye s W HIg~T q adb-ierd], feda~iged

HUHAEIR W97 foag  gaRIE

HITHATSIR AT g 1 Are H 26 fYqwR 2010 1 THRMLATSYAC! | ATTHLIAR
1 e 791 W1 | AT fEa GRS &b gqdieT bl Gell-fad J4rn T SR are § 84
3. qTAPWME, MEUTH, AR & Ald, FeNT 3R A0S, B AIBN Bl AT S =

NATIONAL INSTITUTE FOR INTERDISCIPLINARY SCIENCE & TECHNOLOGY, THIRUVANANTHAPURAM



m Annual Report 2010-11

R fear A | gaied 9.30 g9 | weared 1.30 g9 I el & |9/ 0 T 3R g9a
SR faf =1 dietoll vd fysafdemeal & e 350 BT = TANTRIET BT SRT fhar | HTHSMER &
HIY H G SIFBRT qAT YA ATRUAST  H 37UTg ST J81 TR e Ud fepre vifcrfdera
P GIY H AW IR I P A1, TS & (Y AITHIMSIIR & T IREHl R BT Bl Uh
difsar feafdi e @ aavenr & i | 916 §, BT A A= qnTemest w1 RT fHar |

sff 1. FIAPHII, VY, IV HT Hid, e SN IR, BVl FRBIN
YT Hewl &l HelfErd Y §Y

s qIPWE A AU A H IS d WEnifie! & &F H ATHsEAR b ANEH W
MR 3R HITHINSIR-UASNSIMSTAC! & IR WR ARy SfIphT aF iR rgder vd faard
He ok el & i afs dud fid axe &) Sed R AR 3, SR FarER e b
7o g & | SBiF J9ie 9ger | I8 WY s fhar fd /g S @t Sitad el § gur
B & oy IuART 1 A ot drenfifsal & fderd & forg gaifodl wieR &R of |

HITHMEIMR # HaT & 25 Al RT IR o) Wb Fe:l & Ffd s & | = ta
o ATl g SrfafYy o1 gqdacil a¥ & SR ATHIEAR Bl Harsii A Har-ge b qawil I W
eI fhar | Seaer Jedfie oxlen | faem & |+l fawal § 90s &R HWR 3fe U< HH=RAT &
gedl Bl Tha R&PR faaRd fbar T |

USRS UAC!  RJATIAT foa FaRIE-

6 Sragar 2010 I R BT RRAYAT foqd #7111 | HHRIE b SR Ure: 9.30 991
HEGTET 1 g T Gl fad 71 1 iR a6 | o fogd e i fovar | g9
SR faf = drertt vd faafqemerat & a9 300 BT o TN &7 SRT fhar | HTHTSIIR &
He H FHETY BRI TAT TASITSIIMSUAC! H JUATS S X8l Y9 JHer gd faerd ffdedi &
Hay H Hlera uRed a5 & A1, FATS & (oY HUFATZAR & T4 IR IR BTH1 Bl U difsal
et foarg 18 3R a1e § BEl & A= TarmRreRet & SR & oy @yaven o Rt | ST, .
St 19, Feere, qaior s ok denfiie! SR (YTHeEensuac)), SiRele, 3H §ARIE & &1
AT & | ©F. @ 9 “HuFAMEIR-800 — AWIfrat & Il - Fivdemgamr & war ” favg «)

NATIONAL INSTITUTE FOR INTERDISCIPLINARY SCIENCE & TECHNOLOGY, THIRUVANANTHAPURAM



Annual Report 2010-11m

I feay e fear | Seiv AvdsEganR- 800 BrRihH B Sed IR g foar foger S8 &
fiR1ffe & <19 91 IR g UST &) 3R $9 ARE Siad $I ura<d] § IR A1 8 | Sf. Guer I
T 3T 3eTefT 9T H AITHIMERR TANTRITRN & Y i § IRIM & S99 & forg qen ufa
IS JehIRMT &1 T § qA1 SUde thaex §  HeI Bl o Yo g9d & oy W= & g4
3R AT FEAIRRT B 9418 B | G2 AR gRT Ipts e & foly | fIumT qour srwiem
Td {4 99T 9 =i Aewil Bl JHI0-uF 3R Wfa-fore faaRa faam wan

-'I' !-r
| |

o (o il 1]
7. f1.571 %19, a9, garay [AsrT Siv GiEnfie] Gl (TIegsnsvaet),
SIINETC, 3T HHAINGI Pl FIIfeT Bvd §T

bl STl ITAfe BT AT

HRITT H 25 3R A 1 FdeR 2010 T HAD] SRl Jde & wd § 711 7 |

ATl STHRadhdl dfT BT TR IR 25 3R 2010 &I 11.00 g1 gdied &l e gRI
WIH ARl BI fEal 3R ST ST 9161 H FJDbd SIFRedd] Hir= fa & |1 gor | 25 3[R
q 29 IR 2010 I WG Fel Ud e BIEl & oy e o, agn, diga s e
ART TG AT 9R GRS S &1 =1 | 1 Fdar 2010 DI GHUT HHRIE TAT JREHR
fITRoT U= gorr | ©f. YR T, FFIeerd 1 WHARIE B Jederdn a | o sRAT a9, s ¢ v ud
Hh fFaerd, Sieeliorg |RI FRIE & 93 A o 3R I=Bid FaR® Fabal IR ARG o
g AR & fsiamsii o RREpR fAaRa fear |

G e e p——
VIQILANCE AWARENESS p

Y
qTyor al §Y

ft SN a1, STSUIT™, GYh [P, FTloror~T R FHITT

NATIONAL INSTITUTE FOR INTERDISCIPLINARY SCIENCE & TECHNOLOGY, THIRUVANANTHAPURAM



m Annual Report 2010-11

eTaaT  UfNeruy 3R FHUROT SR AUHAIMSIR TATTATIN
ERT ¥pell 3R Pleloll & IFNBR

HITHATENR HIRIBH & b 9T & HY H, I 4 o ATAREH 3R Pielsl WR & Riehi
& fIU pASE 17 Tg 18 BRa¥) 2011 1 AT ARA b &3 H Yeop fea<iiar Uiieror drishd ST
BT TR | 39 BRISH & IS BT & Iy [ds Rierhl &l [ & Y 3R IWRd &3 |
U S & JAER P I=1A b (oI URIE 3R IR BRIHH SR IGHR Tpdl AR Jd FARID KR
R fIem & Riem & s, ST 8l Ichedl deMT IR HITHINSIR FINTRIesl / Al
S D TS & A1 SR & - Y& MR =AI=IfhdT & fTy 3raax gar bR o |

PRIHH BT sl o7 Segar Aeafe fQene & Reel & forg FeiRa on |10 /=
el P I 25 FfaWREl 9 Bl | 9T forar € | ST Y <™, e, gHassnsudd |
Te=aYRA §RT BRIHH BT IgaTe [HdT TAT| U FEIe | Iai+ Ad S & [Thrd H THR
IS & d8cd W JBIe STell AR gar Jfavmell &1 s ®1 3R JATBNa BRI Bl ATaegaha
W AT BIE H dITD gledIo [AaRid o= 4§ Rietdl @ qHer ©R R faar | S8+ SRRl
TR, HITHIMESIR, SIvwe! anfe gRT WHfET fIsm= & UaR drikd o AdaEuavs, SRR
AMfE & TN A Sooid (5T iR IR 6 59 FRIHH & AT BT e a5 e @t 3R T
3R PlelST & BIFI B ATHNT AT & | bl A3l H TP 9T e & = gggai
R R far /1 | S UH. qSEHE, SR, SIS UAsaR, RoasdyRd & ARG & A1 93
Y GAT | S8 qHIY RS- aRved 7 favg WX U1 R yebe fhar | S & Siiol 294,
UIh¥R, MMM UHSSIR, fTeaaayRd 7 q=AM] Rl iR IJ9Ed difer 7 'R ugd 39+
R H GRHATY ERET 3R RIS ST gAgr & ghierd iR aaar uRged R fawga =R
R b | ST, & .UH. GREF, IR, ATLATUASIR, [roa-aqRd 7 “Yqre fagr Rieor &
R g1 S 27 vy R gl & wrer s faeR eaeh fean |

BRIHH B gAxT foT Feifdered & Rueei & forg smafsa fear war | Al st
A AT 15 gl 9 BRIGH H AR (1 | dob-ia] 95 guT- Aviide AT ARS, Jaaid
3TE, ST Bt AT 3ffe Afed TR fIsm & fAfy= &=l & daifed fear | Sf. Yo 9,
SITSIMSUASIIR, [Krea=aqyRe 1 “gu1- Avrfaes {7+ s w @ fean | $f. fay s,
S UARAR, fvaayRd 7 gaaid 3gAe - I SN AR AR o= geqell & av H
JTT | Sf. 7Y BREXA, MLAGUASIR, [Krea=ayRd o1 “UTfiie iR IR UTPird SIgY &I HRFT
P IR H AU BRI Fh bl | Sl @I, ATSATTUASIIR, froa-iadq’d 1 S s |
TR & gR H 81 7 7. vy R AT fAr | ST 31 &1, SYSSSUERaR, freaHayRa q -
“ I difeT- P8 a1 W T8l 8 7 g & o R H NG i & g I 6
el R IR g fhar | ddbiip! 93 & e YRRl & {7y JaRmRITell &1 SRT AT fdan
AT, STi airHIRRl B faf=T I3 dob-ie FHSIT AT S, GR 91, e, THeIsasuNel,
RTea-ayRa 4 A §9RIE &1 Igdred fhar iR afawfl o1 gHmms Wi SRt fdy e &

RIS s faas wARTE
R faei feae WARTE § R =i SR & €19 U4 fasm darr o U DR
HARTE H 3 AR | ST, GRel T, [Faereh, THaTgsnsyac! o e (o qHRIE &I sreedr
B | IBM AR {H AT 9HTG P fIQ el RIBR a0 Sf. W41 77 o1 |y | fa=e feaw
AR S & | IBI SA1ER e 8% ol QRI RISTI=l & S &l 9181 &1, RTgi- 9o

NATIONAL INSTITUTE FOR INTERDISCIPLINARY SCIENCE & TECHNOLOGY, THIRUVANANTHAPURAM



Annual Report 2010-11m

BT gEA H fIgmT o fYeT W gHR IO B 2

3o = faaq IR A U1 U9 TERERT 7 AYh I §RT Y 2011 Bl AR AR
& IR 99 & U § °GIvd 8F 4 ASIUNHT 3R IR & Tl BT A6 B | IV B8l
% SRR U I@IfTd ERT §, I I8 ol A Hafdq THRIell &l Golsie § - d 78 qr
anfe & ey H He@yol YHeT M9 & | S8 3men &b @) fb gy 2011 1 I9RA f[as &
JIARTE Y &6 U H AN ¥, 3 g1l b A G B TRl Dl TP BRI H AR A
S GBI DI A H FAT AGSI1D RIS 981 H Wl ferfl | S+ ®el fé a8 2011
JeH R Bl AN REPR Yo B I ealeal 91§ | S I8 A1 Hel 6 21 df 9l @ da9
Hecayul A € ‘TS’ SR ‘gaferr’ SR S QI 9§ Heftd Hel b FHEM b ol AR s
DI TP WG qHHT F9ET T

HITHIATSR- TARS I 3R & forg
&EUIT‘{I TEIDI Hw ST HRT

R & TS| [AMgfetftal & foy aRig 21-25 wRaxt 2011 & SR HITHTSAR-
IRl gRT Ui-faaqdia siirRdiexor aiieror Saifsra fpam /=1 | e Al & &9 reet
TTe e & &R ¢ di9 s URWRS Adel o @l o & forg sifrgdiaver  srisH
BT IS fbar T o |, A1 T8 UfhaT UASMTSINSUES] Bl ‘Ieptedl & ba & ©d H gaald
& forg A IR & |
3R HER Td Y AGHTN & GV HITAT DI AT BP9 50 W6 Fa - TR0 7 AT forg
| BRIGH & FaTed & fU FUHRISRIR-TaRSNT - | 31 3R Ual M, THIRIYe drishd faers,
s B Y. G, FERd BRIGA Fewd, R s 77 A1, G8d HRIiHA Foed, SufRrd o |
3T fgerdl oA ™, iy, R, SRGS! iR WRER! Tee WM, Reaaysd 9§ Haifgd 98ad
TR &1 SISl Ry S R Tar o | $99h g1 AITHIMS3R & G H AT Gl Jag, ARbRI
HAR- Yfd TR, Aaoiid WS, ATHAAR IR & AH §  JhAR g ¢ Fard |,
URRE Hee DI, AP HrRIdIRdl, T gda ol il S fafr= fawdl uR $ad =ersg
T | s A SR |, fa7 ud oar feiEe 7 64 RN & wrataas & ded U oy qen
AT 7T FaEel 'R iR fear |osht TR AR, <aifi, THUlel 7 HeR & Wiftd dgwmad
P IR ¥ faREtaxor faar | s & U%. SIAw, S9N JAfeRT (|1.) 7 38Rl 3R |fqavor fferery
P Bl AR Y R AR DI SIFBRT &1 | ST, T, 9T |, SIgHTT STeepI( FIra=r)
T IHIY AT T BRIVEV AR TR Fell dgolls iR A ofal <d), Za) sfdert 7 g
TRER DI AHNT T & SR S FagT=d el & IR H girwiial & gaqman |

NATIONAL INSTITUTE FOR INTERDISCIPLINARY SCIENCE & TECHNOLOGY, THIRUVANANTHAPURAM



m Annual Report 2010-11

sfl 3% v I, qwﬁ?aaﬂ?ﬁa—qﬁé?m HITHSGSR-VaRSIN]  FIaHIral &l dalferd v g7 /
# gy 98 & @18 S W - st &y, goehl, ST qNe a1 iV sft Ll ST

fe<l foaer gd fe<l |wie-2010

TR A fai 14 Rycdar 2010 &1 fE<t fdasy & w9 H FA1 918 & Teb Aqwre Bl feal
e & Y H FYRIT S F JAR T | GR W€ &b GRT IS & JIR-THR & ol aRATSTHT
WH, ATAIH BF S Azd FIF & A0l WTIh Fa T S Well BIAI & foIgemd
ARG ST @ 18 | BRIhH &1 YARYT G511 Uici Ud Gl ol & da=1 Md | gair | =1 U4,
&, TR, (a2 Huld he B SIHE A, [TFa=ayRA GHRIE § &7 AR o ..., WA
F e I Gl S 7 GARIE B Aherdl Bl | (28] Il AR A & rede S .srid
oSy | H& AR, Feed U SR | SufRrd 9t afwiRial @1 s fear | g sty
7 ST Foafeld wd FARIE &l NuaiRe Igare fhar &k el faaw e e | S8 oA
AU H By e B IIHE AR H Bl X AFAY B Ud U] b1 Al aReay fea
3R Fir9IRIAT 37 T8 ardiet fpan fb draferd H bg AR B IS T P FUTdl DRIIT S
fore |t s fhy SITY SiR Braferd & D S fedl § HRb  IISTHIN & AN DI Fa[dT < |
-1 821 3o &1 sfiUaTRe Iqared HRd gU 9 Y S, UH.& AR, Fawre, It < A 3R
as, freadyRd | 9 @ € arff iR A e 9ffa & otemet Sf. erie uvsy, e S
G T SR T ffrep Ry

NATIONAL INSTITUTE FOR INTERDISCIPLINARY SCIENCE & TECHNOLOGY, THIRUVANANTHAPURAM



Annual Report 2010-11m

e

.1 t{' L1 . . ‘ l.
‘1 :l ’%-E r.ll.' !‘I {I
o J' 4

RN e,

)

A & Qe Sf. G & FARIE Bl ALETT B ... SBi- YRR Bl
AT b g Hel {6 AR |faes # fy 77 Iuddi 7d I96 MR W 9919 1Y A9 gd
sl & 3wy fEal &1 TN Td JaR-IRIR GAREd SR 4R SRGR & G4 Hraferdl &1 JR
2 | 39 S & 3D W AMAR IR WIRA FRBR DI ISTATNT 1T BT T U hsd FRBR
& Wt Frateral § gARad fear s g |
I/ A HIYUT H AN g fh W iR &) <21 & 1 419wl WY, S QY B GBI,
IRORT SR AR DI f42 & He IR aga] U DRl © | 3T 459 & pi--pi- A faemedi sqRT |
3R HEPIT Bl S & oI BAR <2 PT ¥W PR 3 ¢ | fEal 9197 fasa § Fa9 SA1a1 diell S aredl
AT AT | o/ BRI fE]T WY SRS WR W) |l 9gd q9s &I Sl 8 | SHST Udh BRUT I8
g 5 SR WU B9R <9 &) S QIR ARARI BT Ufifdd ¥ 1 SR oM & a5 Hen wR yaTe
STt 8U g o fEal Ao WRA RGBT B eRIER © Y ga1 IRAaiRAdl b1 WRA $aed & |
&I, AT 3 3R angde s & e s et R wen anfe, Wi vl €, Ry um
& forg f&dl & IR« A & ugAT S Gebdl & | oW B < H AN, & 3R AT b b G
T, S T MR & RN BT AR ST B SR i axd &, O W gy & e ofik
BT A gurfad €1 Sweib 9l gfwiligl & B fage ur &) wrr e sl R Bl aEr
& fog |t §9a TONT SR BT SeYET o & INIE fhar |

NATIONAL INSTITUTE FOR INTERDISCIPLINARY SCIENCE & TECHNOLOGY, THIRUVANANTHAPURAM



m Annual Report 2010-11

ST WARIE H SEdefla 9907 < gV a9 S, R I

FARIE & SR & IR 7 FRIM & I9RE 9= don denfier gamr @ afafafes
R foRiyies & wU § YRR rdaiie B uf>ier- mdensuad! ™R & A1 e & yee gfd

19T @1 |adR a®T BT AlBraoT e |

“-H“u“
Lt g
NG -;r'u-n
--\-

.|‘\ "\q

- R A L]

8 AT AT, Wa, Ao AT T g=ydre Sifud fBar | Sgered 99 & 99 i
S&, REgIdqRa & HedNT ¥ $Re}| W Bl & T 4 Gafed AT SRisH &1 Ao
o T | HRiEH & dared & fog - I, fvaayrd & SufRia dsfe shecht e gt
F afrHTRET ®1 HEId SR gU arT {6 FEa-Henfiia 9 S §9N Sidd & 99 gg el @l
guIfad far & | AIwiell & fder @l faen § I8 axaM Aifed gon & | gaer HrEifiel & e |
SR IRl BT e WIwIsl @ MR i JMTPte g3l © | aRumd ? ARl & e § Iuarft &g
SUPBRY §h gRT (A fbY 7T € | §96 TINT A 89 37U HHEBIS H IR Td oAbl
GFARFT B Fhd 2 | ISH & HY H Eal & TN Td JaR-IR & ol ST &g |res Iy
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g | U¥ A1gAl Ud SUGRI & Ui SIFRedhdl & 391d H $! YN Ud AgUANT el 81 Uil & | 39
AR &I PR 39 I H ICh SRl Bl IMaeTd fon- a9 <1 U8 feHvves™ srisH &1
STy e ARy fEal 9l I &, Swep! B b yAR 9 YR WR €1 <A AR | g9 o H fhy
TQ T T aROIE - 2-

gc¥ie & A ¥ 3 W &1 JER-IRIR 9 AN | SR e’ iR R &y § |6
Jgifaosd et W gl o gasmn &R st g, Horg vew, ft [§s 7 dge’l w gfrars
HIYT SHINST, T[Tl DI BT | AgdTa, 9 fI9RT & &) uida, gfers & forw gfdde wie
DI WRITUAT, HYSRT W AP, SHHIE, TEURIGER, i AN IHR & FHoil drel &1 IuA

anfe o= iy & ufdneror fear siR oIy wxarr |

AT BTIBH BT AT Hecdl g3 SiFdl dr9eT aar

R g & SR IO & TaR- TR Bl e BRdb b Jadi & did feferRad
gfaIarg i & T8 —

14 fRydaR 2010 @1 f&<t @ fewor vd srerad wfaaifiar

15 fdar 2010 &1 Zal wfaamrs gfaaifia

16 facer &1 Zel e qen

17 faceR &1 2l 989 a1 GoHrdd oad AR
I AR & el BIAI & oy Fr=ifeiRad g 39 gui 5 (rifora ot 1 -

o B fdy oA

o 24 arqare

o &Y Siaqmrs

[t aRRIAs H Ie1h Fe™l qAT Ipell BIA 1 Alhd wU 4 AFT forr |
e Sf. G2 S o regerdr H fiAie 20 fader 2010 &1 S99 FARIE Mo fBar 1 |
ST 3EN® YIvsy 7 AHRIE H SURIT 99t &1 W@rrd fhar | f2<) 9wie & 9% oA & folv 3¢
% Wl AT I Wpell BIAl gRT faU Y WEequl ¥ediT & fau feee 9 |94 &1 g=yars
feam ol ok =i faf=1 gfcriRiamsli & faoidmell @ R¥GR Td JHo9s | FH1d fhar |
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=N /.
YNV [T Bl §Y [9a91d ST, GueT e
1l e, B9, SIFYTT SIEpINT & gare S99 & A1 FHIYT [HRIE {9~ gl |

I & ARTREIRAT /| FHATRAT & e “qrerard @ &=
R BHRITTAT ST B T8

G & AMRBIRAT FT HHAMRAT DI M9 H & H arienns B+ & gHareil 3187 Bl g3
PR b g f&did 17/2/2011 B glerarel @1 few<] UR ST ST A {61 =1 | 599 $e
34 gfowifRR 7 93 I | Wi foran | s S uftraas, Sufieers (1.491.) (Jarfiga), sifafd
I & w9 H WA fey Y |

G & Rl SIfBRY sfieht ocficdt =1 s S w1 ufdremx &1 o SufRrd |+t wferrfirat
@1 WA fhar | s9¢ ggard SR o 9 T BRI & GAUTfd rUell, BRI Bl
I e onfe R IR & =@t @ | 9 |/ gfawifil & dieara @ 2=t w® oy
HRATT T | 399 < Sige H A= i 'R S 3rgdrel |, STH-8R H, B! B89 H, 99
WS H ATl AR & A1 JAT gbA A (FSR H) SRS ardield, J1 JEard IS
AT & A1t YIRS ardied & adtdr 3nfe R 3ififyr e =1 uforwifRrar &1 g |

P, ey : .i“ -
BT 5 AT & §Y 41 1.7 uforap,
SUeeISE (71.47,) (Harg)
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31ffYr g = Frafea § wgdmEarel v amm feufdr, £ araor qon o A el
femforl @1 f&dl § wuiaRor afe o giwIREl B q9simn iR 9. 4 oo Sl Rultrl & &l
3gare 4R ARl B SIRIRT DHRardT 1T |
3T H gIaIE SUe & A1 BRI A9+ g3 |

RISTHTY] BRI & foly qREPR
¥ 2009-10 & SR IS BRI & dafd S99 e & forw u=d e are

PR P IYGET H KIGIFIAYRA TR IISTHIYT BRI AT B TR% | HRAM HI AFAAT FHT G5
g o |

YR TR ST SR AH S TR H WM $ f&al [ ufded o oS
T & AR B AT SUHAI gRT YHIRI TFNBI3 H H I FAS U3l g off AT iR 59D
ST | FHATT UF U fohar I |
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