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CSIR-IHBT releases new cultivar of China hybrid tea Him Sphurti
CSIR-Institute of Himalayan Bioresource
Technology (IHBT) has developed a new
cultivar of china hybrid tea, HIM
SPHURTI CSIR-IHBT-T-01. The
conventional technique of selection aided
the development of cultivar from a vast
heterozygous china hybrid seed-raised
population. The cultivar shows excellent
performance with respect to rooting and
early establishment. Also, the yield is 5080% higher than the recommended
cultivar in the region. The cultivar has the
potential of yielding 2500 kg made tea/ha
after the first pruning cycle. The tea
retains the characteristic flavour of
Kangra tea.
The cultivar CSIR-IHBT-T-01 is a
semi-arboreal and free growing bush. It
attains the height of 3 metres. It is an early

flushing china hybrid type,
with multiple branched,
erect and upright stem. Leaf
is large, dark, green, matt,
non-lustrous, lanceolate,
smooth, with intermediate
pubescence, and turns
wavy when mature.
Flowers are white; borne
on axils and are either
solitary or in clusters. This
clone is moderately resistant
to blister blight (10-20 %
disease severity).
The cultivar contains
high levels of total catechins
(17.2 %). It is suitable for making
orthodox black and green teas. The aroma
of orthodox tea made from the clone

showed high top floral with roast notes
distinctive of Kangra orthodox tea. The
infusion is bright, astringent and flavoury.

Low plasma albumin levels are associated with
increased plasma protein glycation and HbA1c in diabetes
Mahesh J. Kulkarni and team at the Proteomics Facility at CSIR-NCL
Diabetes is characterized by increased
levels of plasma glucose, which in turn
modifies the blood plasma proteins by a
non-enzymatic reaction called glycation.
Protein glycation leads to formation of
toxic fluorescent molecules called
Advanced Glycation End products
(AGEs). Formation of AGEs causes cell
damage at various levels: a) The protein
structure and function is altered b) AGE
modified plasma proteins interact
with the Receptor for AGEs (RAGE) and
activate pro-inflammatory pathway
c) AGE modification is associated with
protein aggregation fibril formation
and protease resistance d) AGE

modification leads to dysfunction of
extracellular matrix. Accumulation of
AGEs has been found to be accelerated in
diabetes and to contribute substantially to
the progression of diabetic complications
including nephropathy, retinopathy,
neuropathy, cardiovascular diseases,
accelerated
aging,
cataract,
neurodegenerative diseases such as
Alzheimer’s, Parkinson’s disease and
amyotrophic lateral sclerosis. Blood
plasma proteins are the first to get modified
as they are directly exposed to higher
glucose concentrations. Human Serum
Albumin (HSA) is one of most abundant
plasma proteins and heavily glycated in
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diabetes. Albumin constitutes about 50%
of plasma proteins, and any variation in
levels of albumin may change the
stoichiometry of plasma protein glycation.
Albumin levels in plasma are determined
by various factors such as diet, lifestyle,
inflammation, disease, drugs etc. In
diabetes, albumin synthesis and secretion
is decreased due to insulin deficiency. This
decrease may affect plasma protein
glycation and HbA1c, the marker for long
term diabetes.
A team of researchers led by
Dr. Mahesh J Kulkarni, from CSIRNational Chemical Laboratory (NCL),
Pune, Dr. Ramanamurthy Boppana,
CSIR NEWS
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National Center for Cell Science (NCCS),
Pune, Dr. Kishore Shelgikar, Diabetologist,
Maharashtra Medical Research Society
(MMRS), Pune investigated the role of
plasma albumin in regulation of plasma
protein glycation and HbA1c.
The study was performed using
proteomic approaches in three systems (1)
diabetic mice plasma (2) diabetic clinical
plasma (3) in vitro glycated plasma, by. In
both mice and clinical experiments,
increased plasma protein glycation was
observed in plasma with low albumin than
in plasma with high albumin. Additionally,
plasma albumin levels were negatively
correlated with HbA1c. In vitro
experiments with different albumin levels
mechanistically showed that the low
albumin levels are associated with
increased plasma protein glycation, and that
albumin competes for glycation with other
plasma protein.

Previous studies have
observed that patients with
decreased albumin levels due to
malnutrition were more prone to
develop complications in diabetes.
This
study
explained
mechanistically the basis of low
albumin and higher risk of
complications.
The major finding of this study
was that low levels of albumin are
associated with increased plasma
protein glycation and HbA1c in
diabetes, and vice versa.
This is the first study that shows the
importance of albumin levels in regulation
of glycation of plasma proteins and HbA1c.
Perhaps, maintaining near normal levels of
albumin in diabetes could be one of the
intervention strategies to protect plasma
proteins from the adverse effects of
glycation. However, this needs to be

substantiated with clinical trials.
Published paper citation : Low plasma
albumin levels are associated with
increased plasma protein glycation and
HbA1c in diabetes. Bhonsle H.S., Korwar
A.M., Kote S.S., Golegaonkar S.B.,
Chougale AD, Shaik M.L., Dhande N.L.,
Giri A.P., Shelgikar K.M., Boppana R.,
Kulkarni M.J.*. J Proteome Res. 2012 Feb
3;11(2):1391-1396.

Some fundamentals aspects of metal-sediment
interactions in marine environment
Dr. Parthasarathi Chakraborty and group at CSIR-NIO
Estuarine and coastal sediments are
generally considered as sinks for metals
and metalloids. It is well understood that
the total metal content in sediments cannot
predict the bioavailability and toxicity of
that metal; rather it is the physicochemical
forms of the metal that determine its
potential bioavailability and toxicity. Thus,
the speciation and distribution study of
metals in sediments has become one of
the most important areas of environmental
research. The distribution and speciation
studies of metals in sediments not only
provide an indication of the current quality
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of the overlaying waters but also provide
important information on the
transportation and fate of pollutants.
Interactions of trace metals with
natural ligands,which are ubiquitous in
freshwater and marine sediments, play an
important role in controlling their
speciation, transport, fate, and
bioavailability in natural systems. The
knowledge of speciation of trace metals
and their interactions with heterogeneous
binding sites present in sediments are not
well understood. It is well known that
binding sites present in sediment are more
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complex and heterogeneous compared to
the heterogeneity and complexity of
dissolved organic matter present in
aquatic system.
The research team at CSIR-National
Institute of Oceanography (Regional
Centre, Visakhapatnam) led by Dr.
Parthasarathi Chakraborty recently
provided a chemically significant
description of the kinetics of metalsediment interactions and rightly predicted
the influence of Ligand Field stabilization
Energy (LFSE) and water exchange rate
of transition metals on the dissociation rate
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constants of metal-sediment complexes
in estuarine/ coastal sediment system by
using simple kinetic (single) and sequential
extraction methods.
Conceptual Framework and
Experimental setting
The sediment samples were collected
from the three different environmentally
significant sites of the central east coast
of India: Kalingapatnam (KGP), Goutami
Godavari estuary (GGE) and Vasishtha
Godavari estuary (VGE). The kinetic
extraction experiments used EDTA as the
chelating agent and measured the leaching
of transition metal concentration from
sediment as a function of time until
equilibrium is reached. The sequential
extraction experiments used the modified
Tessier ’s protocol to determine the
concentrations of metals cobalt (Co),
nickel (Ni) and copper (Cu) associated
with different phases of estuarine
sediments. The metal concentrations
associated with the following fractions
were determined by using inductively
coupled plasma mass spectrometry
(ICPMS): The water-soluble metal
fraction (Fr. 1), exchangeable fraction (Fr.
2), carbonates fraction (Fr. 3), reducible
fraction i.e., fraction of metal associated
with iron and manganese oxides (Fr. 4),
fraction of metal bound to organic matter
(Fr. 5) and residual fraction (Fr. 6) were
successfully determined. Walkley–Black
method was used for the determination
of TOC in the sediments.
The kinetic model proposed by Olson
and Shuman (1985) was adapted to
investigate the kinetic fractionation of Co,
Ni and Cu. The experimental data from
the kinetic extraction study were fit to a
three-component model as it was the
simplest model that gave an adequate
statistical and visual fit to the data. This

does not mean that there are only three
discrete sediment binding sites, but rather
that the calculated parameters represent
average values over a distribution of
similar sites with closely-spaced rate
constants. The system can be described
by the following Eq. (1)

c M  EDTA ( t )  c1 (1  e  k . t ) 
d1

kd3 are the corresponding dissociation rate
constants. Under the experimental
conditions used here, metal complexes
dissociation rates between 10 -5 s-1 and
10-2 s-1 can be experimentally resolved
from the metal-aqua complex.
Kinetic fractionation of metals in
coastal and estuarine sediments

Figure 1 shows the variation in
distribution of total metal concentrations
Where, c M-EDTA (t) is the and the kinetic extraction curves. Single
concentration of metal extracted by EDTA kinetic extraction curve typically shows
at time t, c1, c2 and c3 are the concentrations three distinguishable features: a quickly
of EDTA-extractable metal initially bound rising section that represents the rapid
to labile, slowly-labile and inert sediment dissociation rate (kd1) of weak metal–
binding sites, respectively, and kd1, kd2 and sediment complexes (c1%), and a slowly

c 2 (1  e  k

d 2 .t

)  c3 (1  e

 k d 3 .t

) ...... (1)

Figure 1: (a) Distribution of Co, Ni, and Cu in the sediments collected from three significant locations.
(b) Dynamic (extractable) Co species from the sediments as a function of time. (c) Dynamic (extractable) Ni
species from the sediments as a function of time. . (d) Dynamic (extractable) Cu species from the sediments as a
function of time. All the extraction process was carried out in presence of 0.05M EDTA at pH 6. (O);
Kalingapatnam, ( ); Vasistha Godavari estuary, (); Goutami Godavari
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rising section which corresponds to
relatively stronger metal–sediment
complexes (c2%) with slower dissociation
rate constant (kd2) and the last part of the
curve that lies almost parallel to x-axis,
which can be attributed to slow dissociation
(kd3) of strong (inert) metal–sediment
complexes (c3%).

Copper

d1

1.3×10-3 s-1 and lowest in GGE (8.9% of
the total Ni content) with k d1 of
7.2×10-3 s-1. c2% was high in the estuarine
sediments collected at GGE (41.5% of the
total Ni content) with kd2 of 3.9×10-5 s-1,
followed by KGP (22.9% of the total
Ni content) with kd2 of and lowest in
VGE (9.4% of the total Ni content) with
kd2 of 8.5×10 -5 s -1 .It was found that
approximately 50% of the total Ni content
in all the sediments was inert under the
experimental conditions.
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High percentages of
water soluble Ni complexes
(26% of the total Ni) were
present in the sediment
collected at VGE. Ni was
primarily present in the
residual fraction (Fr. 6)
(~48–60%) followed by
organic fraction (Fr. 5)
(~8–20%). Cu was equally
distributed between Fr. 5 and
Fr.6. The percentages of Cu in
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Percentage of metals associated with different phases of sediments

the residual fractions (Fr. 6) in the sediments
In one of the estuarine sediments were in the range of 41–45%. The range
collected at VGE, c1% was found to be high (~30–45%) of the total Cu was found to
(25.6% of the total Cu content) with kd1 of associate with the organic fractions of the
2.0×10-4 s-1 and lowest in GGE (13.6% of sediments (Fr. 5). Highest concentration of
the total Cu content) with kd1 value of Cu was found to associate with the organic
1.1×10-3 s-1. c2% was found to be highest carbon compared to the other transition
of 25.4% of the total Cu content in the metals in the sediments. This finding
sediment collected at KGP. Major parts of suggests that Cu interacts very strongly than
the other transition metals with organic
the total Cu contents in all the
Cobalt
sediments were found to be
The total Co content in the studied
inert. These observations
sediments was very similar. However,
suggest that Cu interacts much
c1% was highest in one of the estuarine
more strongly with the strong
sediments collected at VGE (22.9% of the
complexing sites present in
total Co content) with k d1 value of
the estuarine sediments than
2.7×10-3 s-1, and lowest in GGE(14.2% of
Co and Ni.
the total Co content) with k d1 of
8.3×10 -3 s -1. .c 2% was highest in the
estuarine sediments collected at VGE Sequential fractionation of
a
Sampling stations
(47.8% of the total Co content) with kd2 of metals in coastal and
3.5×10-5 s-1and lowest in KGP (9.4% of the estuarine sediments
total Co content) with kd2 of 8.5×10-5 s-1.
Figure 2 shows the
73.6% of the total Co was found to be inert percentage of these metals
in the sediment collected at KGP associated with different
with kd3 <1×10-6 s-1. Sediment samples phases of the sediments.
collected at VGE and GGE were found to
Co was primarily present
have 29.3% and 50.2% of inert
in the residual fraction (Fr. 6)
Co–sediment complexes respectively.
(~38–50%). However, 20-35%
of the total Co was found to
Nickel
b
Sampling stations
associate
on
the
surfaces
of
In one of the estuarine sediments
collected at VGE, c1% was found to be high Fe/Mn-oxides (Fr.4) in the
(47.4% of the total Ni content) with k of sediments.

c

Sampling stations

Figure 2: Chemical fractionation of Co(a), Ni(b) and Cu(c) in
three different sediment samples collected at three environmentally
significant sites; KGP-Kalingapatnam; GGE- Goutami Godavari
Estuary; VGE-Vasistha Godavari Estuary
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the increasing metal-to-TOC ratio. It is
always expected (in aquatic environment,
dissolved phase) that the fast components
(c1) of metals should increase with the
increasing metal-to-DOC ratio (if all
strong binding sites are occupied) due to
the progressive increase in complexation
Impact of [Metal]/[TOC] ratio on
of metals with the weaker binding sites
dynamic and residual fractions of
of the heterogeneous natural ligands
metals in estuarine sediment
(humics) present in the system. However,
The percentage of dynamic metal in this study the extractable
complexes (c1+c2) obtained from kinetic concentrations of Ni and Cu complexes
(single) extraction study for the three remain almost constant (Fig. 3) with the
metals in the sediment did not increase increasing metal-to-TOC ratio. This
with the increasing metal-to-TOC ratio observation suggests that probably more
except for Co. This observation indicates strong binding sites were available for Cu
that at low Co loading, Co preferred to and Ni to undergo strong complexation
undergo strong complexation reactions reactions in the studied sediments.
with the strong binding sites available in
the sediments (to form inert complexes)
Data obtained from sequential
and Co moved to the available weaker
extraction
method suggest that
binding sites (after occupying all the
concentration
of
water soluble (Fr. 1) Costrong sites) for complexation with the
complexes
increased
(from 4.4 to 14.4%)
increasing Co loading in the sediments and
with
the
increasing
[Co]
/TOC ratio
thus the dynamic extractable Co species
T
in the sediments. It shows that the
increased. However, the concentrations
of dynamic metal complexes of other two percentage of Co (with respect to the total
metals (Ni and Cu) did not increase with Co content) associated with the other
phases of the sediments
(Fr. 2, Fr. 3, and Fr. 4)
decreased with the
increasing [Co] T/TOC
ratio in the sediments.
The kinetic extraction
study also suggests that
dynamic complexes of
Co gradually increased
with the increasing
[Co] T/TOC ratio. The
combination of both the
data set suggests that the
water soluble complexes
of Co present in the
sediments were dynamic
Figure 3: Variation of dissociable metal complexes (c1 + c2) of
in nature. Sequential
Co (O), Ni ( ) and Cu () as a function of M /TOC ratio
extraction study suggests
carbon present in sediments. The
concentration of water soluble complexes
of Cu (Fr.1) in the sediments were also
found to be high compared to the other
metals.
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that the concentrations of non residual
complexes of Ni and Cu gradually
decreased with the increasing [metal]T/TOC
ratio in the sediments. This finding is in
agreement with the kinetic data. Both the
data set suggest that more strong binding
sites were available for Cu and Ni to
undergo strong complexation reactions in
the studied sediments
Salient Findings
The dissociation rate coefficients (kd1
and kd2) of the three (Co, Ni and Cu)
transition metal complexes in the estuarine
and coastal sediments follow the trend as
predicted from the LFSEs (weak field,
high spin complexes) (kd,Co (II) d7>kd,Ni(II)
d8>kd,Cu(II)d9).The apparently contradictory behavior of Cu (II), is found to form
thermodynamically stable metal
complexes, and yet has a rapid rate
constant of water exchange, k-w=1×109
s-1. This can be attributed to the Jahn Teller
effect, The Jahn Teller effect is
responsible for the distorted octahedral
structure of copper (II) aqua complex.
This effect makes the axial Cu-H2O
bonds elongated and kinetically labile and
the equatorial bonds shortened and
kinetically inert.
Hence, Cu (II) simultaneously both
forms stronger bonds (equatorial ligands)
and weak bonds (axial ligands) than
predicted from its LFSE alone. The kinetic
single extraction method provided a
chemically significant description of the
kinetics of metal–sediment interactions
and correctly predicted the influence of
LFSE and k-w on the dissociation rate
constants of metal–sediment complexes
in natural system.
The concentrations of residual
fractions (Fr. 6) (assumed to be
biologically unavailable stable complexes)
of these metals in the sediments (obtained
CSIR NEWS
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from sequential extraction study)
must follow the same trend as
predicted by their LFSE and Jahn
Teller distortion effects.
However, it is interesting to note
that the sum of the concentrations
of these metals in Fr. 6 and Fr. 5
(metal fraction associated with
organics) follow the same trend
as predicted by LFSE and Jahn
Teller distortion effects. This
suggests that these metals formed
stable complexes (kinetically
inert) with the organic matter
present in the studied sediments.
Highest percentage of Cu was
found to associate with organic
carbon of the sediments followed
by Ni and Co.
Total non-residual and
residual metals complexes
(obtained from sequential
extraction method) and dynamic
and inert complexes (obtained
from kinetic extraction method)
of these metals are compared. The
statistical correlation study
among the dynamic and inert
complexes (obtained from kinetic
extraction study) with the
different combination of non
residual and residual metal
fractions of each metal were
performed. The comparison
suggest that the transition metals
formed strong complexes with the
organic matter present in the
sediments and probably behaved
as inert complexes during the
single kinetic extraction study.
This study suggests that nonresidual fractions (obtained from
sequential extraction study) may
overestimate the bioavailable
fraction of metals in a system.
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MoU between CSIR-CRRI and
ERD Foundation
CSIR-Central Road Research Institite
(CSIR-CRRI) New Delhi, has signed an
MoU with Education, Research &
Development Foundation (ERDF),
Guwahati. Dr. S. Gangopadhyay,
Director, CSIR-CRRI and Mr. M.
Hoque, Chairman, ERDF signed the
MoU on 3 May 2012 at Guwahati. The
broad objectives and terms and
conditions of the MoU are:
1.

A major objective is to establish
close linkage and functional
Mr. M. Hoque and Dr. S. Gangopadhyay
coordination between CSIR-CRRI
signing the MoU document
and ERDF along with the ERDF
established institutions like University of Science and Technology Meghalaya (USTM),
Regional Institute of Science and Technology (RIST) and Regional College of Higher
Education.

2.

CSIR-CRRI and ERDF shall support each other towards the advancement of knowledge
of the employees, faculty, scholars and students of both the organizations.

3.

ERDF will provide all facilities to the employees of CSIR-CRRI to enroll for M.Tech
and Ph.D. programme at USTM.

4.

CSIR-CRRI shall provide necessary facility to the students and faculty of USTM for
project and research work.

5.

ERDF Institutions shall provide scope to interested scientists of CSIR-CRRI, to teach
certain portions of UG and PG courses at campuses of ERDF Institutions. Necessary
TA/DA and honorarium to the Scientists shall be paid by ERDF as per their policy
guidelines to the scientists of CSIR-CRRI.

6.

On mutual agreement, specialized and short duration refresher course /training
programmes on topics of interest to the government/industry/academia can be jointly
offered at CSIR-CRRI or Institutions established by ERDF.

7.

CSIR-CRRI and ERDF will encourage and provide facilities to the faculty members of
ERDF Institutions and scientists of CSIR-CRRI to explore and prepare joint research
proposals on some thrust areas for funding by government agencies. The technical
activities and grant sharing between two parties shall be defined and mutually agreed
while submitting such proposals.

8.

Dissemination and updating knowledge of research work being carried out in North
East through technical activities such as seminars, symposia, workshops, publication
of papers, conventions, conferences at various levels.
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Ambient Pressure Photoelectron Spectrometer
Commissioned at CSIR-NCL
A custom-built high pressure XPS
(APPES unit) has been commissioned
at CSIR-National Chemical Laboratory
(NCL), Pune.
X-ray photoelectron spectroscopy
(XPS) has been available from the mid1960s and many chemists have exploited
it to unravel the electronic structure of
solid compounds and materials. For this
reason, XPS is also called Electron
Spectroscopy for Chemical Analysis
(ESCA).
ESCA works on photoelectric
effect.By illuminating UV or X-ray
photons, electrons are ejected from the
various atomic or molecular orbitals.
Electrons that are ejected into the vacuum
should reach the detector, without
undergoing any collision with any other
atoms on the solid surface or any gas
molecule in vacuum. Due to this stringent
requirement ultra high vacuum (UHV,
less than 10 -9 mbar) is maintained in
XPS. Although this gives wealth of
information about the electronic structure
of materials surfaces, the applicability and
reliability of the information derived from
XPS technique is often questioned. This
is mainly due to the pressure difference
that exists between the XPS
measurement conditions (10-9 mbar) and
the actual working condition of the
material, which is generally at
atmospheric pressure (1000 mbar).
Indeed, the pressure difference is even
more critical for materials that are
involved in surface dependent
phenomena, such as, adsorption,
catalysis, electrochemistry, nanomaterials. For example, industrial
catalysis being carried out with relevant
catalysts at atmospheric or high

pressures.
However,
the
information derived using such
catalysts under XPS (UHV)
conditions need not correlate to the
former. This is attributed to the
pressure gap between the XPS
measurement conditions and actual
working conditions, which is
normally ambient pressure
conditions. XPS measurements
can be made up to 1 mbar pressure
and up to 600 0 C on the solid
surfaces.
In late-1970s, Prof. M. W.
Roberts, Cardiff University, UK,
attempted to bridge the pressure gap by
redesigning XPS to introduce pressure
while measuring XPS. Although he
successfully demonstrated the feasibility
of this stretegy, it was not sustainable
due to technical problems. Indeed, in the
last fifteen years, there has been a
tremendous improvement in technology
that is required to design a high pressure
XPS. This was successfully attempted
by Profs. Robert Schlögl and Miquel
Salmeron, in the years spanning 2000
and 2005. They built a high pressure
XPS that operated at synchrotron center.
A few other groups, notably the one led
by Prof. H-P. Steinrück, University of
Erlangen-Nürnberg, also built their own
high pressure XPS (HPXPS or APPES).
Over the last decade, advanced
electrostatic lens regime (AELR) with
effective electrostatic focusing has been
developed. This has been very critical
to retain electrons that escape from
inelastic scattering under high pressure.
The extent of inelastic scattering is little
in the conventional XPS units, as they
operate at ultra high vacuum. In addition
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Ambient Pressure Photoelectron Spectrometer
commissioned at CSIR-NCL

to the AELR, highly efficient differential
pumping along the path of ejected
electron, towards the electron energy
analyzer, made it possible to retain the
electrons by creating better vacuum to
get high quality XPS data. Basically, XPS
measurements under reaction/application
conditions will be the focus of the above
instrument. The emphasis is on
addressing catalysis and materials
problems. APPES is also designed in
such a way that XPS and simultaneous
kinetic measurements through a residual
gas analyzer can be made. Many such
additional features make APPES a
versatile and unique analytical technique
for the specific purpose of exploring the
electronic structure of solid surfaces
under working conditions or as close as
possible towards that. APPES is the first
unique facility added to the Center of
Excellence on Surface Science at CSIR
– NCL.
India is the first country in Asia, and
the fifth country in the world, to acquire
such a unique and advanced facility in
the world, after USA, Germany, France
and Sweden.
CSIR NEWS
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House of Bamboo built at CSIR-IHBT
To highlight the importance of bamboo, a unique bamboo museum called
House of Bamboo was constructed on the CSIR-Institute of Himalayan
Bioresources (CSIR-IHBT) campus using bamboo as the building material. The
walls, roof and the floors were made of treated bamboo. The openings in the
ceiling were aesthetically fitted with fiber glass to allow sunlight for natural
lighting. The House of Bamboo displays articles and products made of bamboo.
The museum was the brain child of Dr. P.S. Ahuja, Director,
CSIR-IHBT and inspired by both Dr. P.S. Ahuja and Dr. Anil Sood. The architect
was Ms S.D. Sharma, Panchkula Haryana. It was constructed by Uttaranchal
Bamboo and Fiber Board, Dehradun under the superintendence of Er. R.K. Bindal
Sr. S .E. and Er. Anil Koundal A.E. The facility was inaugurated by Prof. Samir K.
Brahmachari, Director General, CSIR and Secretary, DSIR, Govt. of India, on
the occasion of CSIR-IHBT Foundation Day Celebrations. The house has been
constructed through financial assistance from CSIR.
CSIR-IHBT has rich collection of bamboo germplasm. The Institute is
involved in both fundamental and applied research in bamboo.There are 43
varieties of bamboos in the campus including edible and ornamental bamboos.
The Institute has developed novel protocols for macro and micropropagation
of bamboos. Large scale planting materials have been provided to farmers,
entrepreneurs and foresters. Also, the Institute has developed a technology to
convert bamboo shoots into high value charcoal through an indigenously designed
charcoal making device. In collaboration with CSKHPKV Palampur, delicious
bamboo candy has been developed.

A unique bamboo museum called
‘House of Bamboo’ at CSIR-IHBT

Proteomics Facility added at CSIR-NIO
CSIR-National Institute of Oceanography (CSIR-NIO) enriched its biological laboratories
by adding a new proteomics facility at its headquarters in Goa. The instruments in this facility
include Liquid Chromotography Mass Spectrometer Quadrapole Time of Flight (LCMS QToF),
2-D gel electrophoresis unit, Off-gel electrophoresis unit and BioAnalyzer (Chip
Electrophoresis).
LCMS QToF is capable of analyzing multiple types of molecules that can be ionized. The
instrument is being used for Proteomics, and both qualitative and quantitative analysis of
proteins is carried out. The CHIP nanoLC technology has both enrichment (40 nL capacity)
and analytical (200 nL capacity) columns on a chip. It uses minimal volumes of samples for
separation and detection, in place of a conventional liquid chromotography for separation of
proteins. With this, a complex mixture of proteins such as cell lysate, could be resolved and
detected in as little as 30 minutes.
The Mass Spectrometer has sensitivity up to femtogram level, which helps in detecting
proteins at lower concentrations. Both gel-based (SDS PAGE and 2-D PAGE) and in-solution
digested proteins are identified using this set-up.
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A view of Proteomics Instrumentation
at CSIR-NIO
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Report on CSIR-CLRI at Indo-Italy Design Roundtable
Design has been identified as an area for
enhanced collaboration between Italy and
India. In order to further strengthen the
bilateral cooperation in this sector, the
Embassy of Italy - in collaboration with the
Italian Ministry of Foreign Affairs, the
Indian Ministry of Commerce and Industry
and the National Institute of Design
,Ahmedabad, launched the initiative of an
India-Italy Design Roundtable, which was
held in Rome at Palazzo della Farnesina on
20 July 2012. The purpose of the India-Italy
Design Roundtable was not only to have a
broad discussion on the prospects of
bilateral collaboration in the field of design,
but also to identify concrete joint projects
and initiatives to be subsequently developed
through the contribution of all interested
stakeholders - government bodies,
academic
institutions,
industry
associations, individual companies and
designers.
The Council for Leather Exports (CLE)
was invited as a partner to the leather
endeavour between Italy and India by the
Ambassador of Italy. CLE was invited to add
tangible value to the discussions and
contribute to shape the bilateral cooperation in the area of design.
The Council for Leather Exports
requested CSIR-CLRI to participate in the
India-Italy Design Roundtable to represent
Indian Leather Products Sector as a
designer and to also participate in the
deliberations and to contribute valuable
inputs in this forum. CLE and CSIR-CLRI
prepared a road map titled Mission of India
and its approach to co-operation with
Italy with two presentations: Indian
Leather Industry – opportunities galore
and The Travel of India in Fashion
Forecasting for leather.
The roundtable comprised two main
sessions. The first session focused on skill

development and cooperation with design
institutes and universities. This session
dwelt on strengthening bilateral
cooperation, based on an orientation paper
which highlighted the Road Map for
collaboration. The second session was more
business oriented, focusing on how to
increase B2B interactions and business
relations between the two countries in the
field of design. The role of industry
associations, professional associations and
individual companies and their importance
in enhancing the cooperation between Italy
and India in the design sector was discussed
in detail. The key part of the roundtable was
the open debate, in which participants
discussed the way ahead to enhance bilateral
ties in the design area.
As an ultimate goal, the round table
would come out with a document – an
action plan on design collaboration - which
will eventually be endorsed by the
Commerce Ministries of our two
Countries, during the 19th Session of the
India-Italy Joint Economic Commission, to
be scheduled in the coming months.The
roundtable added tangible value to the
discussion on “ India-Italy Design
Collaboration” and would have significantly
contributed to shape the bilateral
cooperation in the area of design.
His Excellency Ambassador Maurizio
Melani, Director General for the Country
Promotion (Economy, Culture, Science)
welcomed the gathering, which included
among others, Mr Pradyumna Vyas,
Director, NID; Min. Plen. Inigo Lambertini,
Deputy Director General for Enterprises
Internationalization; businessmen and
experts from India; Italian Industrial and
Institutional Design Experts and the Italian
delegation.
He said that since the liberalization
initiated in the 1990’s the bilateral trade
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Ambassador of Italy Maurizio Melani

between India and Italy had increased 20
fold from US$ 70 million to Euro 8.5
billion. He reiterated that despite global
economic difficulties, the bilateral trade
had shown an impressive growth of 18%
and India’s export to Italy had risen by over
25% putting it in the top bracket of global
exporters led by Germany, Belgium and
UK. There has been an impressive increase
in the flow of exports. Despite these
impressive figures, the share of our
relationship in the global export-import
scenario is only 1%. There is still a huge
void that needs to be filled. It is here that
the design sector plays an important role
as they enhance competitiveness and are
also important for collaboration. In fact, the
overall policy for export is focused on
design. Design has to be managed
strategically in the sectors identified in
both large and small industries.
The Ambassador also recalled his
meeting with Honourable Mr. Anand
Sharma, Union Minister for Commerce and
Industry and Textiles, Government of India,
recently. He said he was impressed and that
the Minister personally underlined the need
for follow-up in the Indo-Italian
collaboration in the area of design.
He pointed out that while on one side
speedy development and training were
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important parameters; on the other side,
business promotion was equally important.
He highlighted the salient features of the
two sessions planned and said that the first
session would dwell on education. boosting
the cooperation between design institutes
of the two countries; while the second
session would address business and
building a broader partnership involving
industry associations, professionals and
companies.
Prof Pradyumna Vyas, Director,
National Institute of Design, India in his
welcome address expressed delight in
participating in the India-Italy Design
Roundtable. He said that NID had signed
several MOU’s with Italian counterparts and
wished that the implementation could be
strengthened. He said that he was keenly
looking forward to inputs and proposals
from the Roundtable; especially in the areas

Prof. Pradyumna Vyas, Director, National Institute of
Design, India delivering the welcome address

of Faculty Development Programme and
Design co-operation.
On the business side, Mr Vyas
expressed the need for collaboration with
institutes and with major Indian companies
like Mahindra and Mahindra. He envisaged
that the meeting would be highly interactive

and all critical aspects would be
examined and a joint vision would emerge
at the end of the meeting. He also
communicated that the outcome of the
meeting would be presented at the level of
competent Ministers. He suggested that an
Italy-India joint commission in this area be
put in place for which he sought the
co-operation of his Italian counterparts. He
also touched upon the urgent need for
co-operation in areas like: Quality
upgradation Design Innovation, Cost
reduction, Twinning, Brand building,
Education & Training, and Intellectual
Property Rights.
The event had a number of sessions
focusing on educational collaboration,
business partnerships, professional
association societies and best practice.
CSIR-CLRI had a strong presence and
participation at the roundtable.

Tea Improvement Consortium Review Meeting held at
CSIR-NEIST
The meeting of the Executive Committee
to review the status of the Tea Improvement
Consortium was held on 10 May 2012 at
CSIR-NEIST, Jorhat under the leadership
of Dr. P.G. Rao, Director, CSIR-NEIST,
Jorhat. Among those who attended the
meeting were Dr. B.G. Unni, Chief Scientist
& Area Coordinator (Biotechnology &
Biological Science) & Secretary (TIC), Dr.
Muraleedharan, Director, Tea Research
Association, Dr. B.K. Borthakur, EC
Member, Dr. T. Bandyopadhyay and Dr. A.
Babu from Tea Research Association
Tocklai Jorhat, Dr. M.K. Modi, Treasurer
(TIC), Dr. P. Sen, EC Member, & Dr. S.C
Baruah (Nominee of VC Assam
Agricultural University, Jorhat and
scientists from CSIR-NEIST.
SEPTEMBER 2012

Dr. P.G. Rao extended a formal
welcome to all members of the Executive
Committee for their participation at
the meeting and initiated the agenda of
the meeting. Dr. Muraleedharan
appreciated the performance of TIC
and assured that he would provide full
support to strengthen the activities of TICs.
He also suggested a few ideas such as
biocontrol mechanism of pests, soil related
studies and more mechanization in tea
industries to overcome shortage of
manpower.
Dr. B.G. Unni explained in detail
about the genesis of TIC and the activities
so far undertaken by it. Dr. Muraleedharan
appreciated the efforts undertaken by
the TIC since its inception and insisted
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that it was time to renew its activities.
The Committee considered that the
registration of the TIC should be renewed
as soon as possible and awareness about the
TIC needed to be created among tea
scientists, tea planters, and small tea
growers.
Some of the recommendations made
by the committee included: (a) Expanding
membership by contacting different state
universities, IIT Guwahati, Assam Science
Society and other Universities and R&D
institutions (b) Preparing a pamphlet of TIC
to popularise it among the tea fraternity,
including tea planters, small tea growers,
scientists etc. and (c) Organizing a technical
brainstorming session.
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Industry Meet on Fly Ash-based products and
technologies held at CSIR-NML
An Industry Meet on Fly Ash Based
Products and Technologies was held at
NML Auditorium on 24 August 2012. It
was jointly organized by CSIR-National
Metallurgical Laboratory (CSIR-NML),
Jamshedpur along with Centre for Fly
Ash Research and Management (CFARM), New Delhi . The objective of
the meeting was to provide information
on New Technology options and need
for updating existing technology.
Fly ash is a by product generated
due to burning of coal in boilers of
thermal power plants. The annual
generation of fly ash has touched 200
million tons/ year but utilization is only

about 50%. Use of remaining fly ash is
a serious challenge as its disposal not only
occupies the valuable land, but also
creates environmental problems if not
disposed off sustainably. CSIR-NML has
been working on fly ash utilization for
more than two decades.
Dr. Sanjay Kumar, Principal
Scientist, CSIR-NML and organizing
secretary welcomed the delegates and
spoke about the Industry Meet. Dr. Vimal
Kumar, Head, Fly Ash Unit, Department
of Science & Technology, Govt of India,
in his keynote address emphasized on
the involvement of industries from
conceptual stage for product

development and need for concurrent
engineering, i.e. development of
customized products from fly ash to meet
the user requirements. Dr S. Srikanth,
Director CSIR-NML in his presidential
address spoke about the various
processes developed at CSIR-NML and
other labs. He said the there is need of
industrial collaboration to translate the
potential process into technology of fly
ash utilization. Dr. D. V. Singh, Former
Vice Chancellor, IIT, Roorkee and
Director C-FARM delivered the
inaugural address. The Vote of Thanks
was given by Shri Gopal Jha of
C-FARM.

Glimpses of the Industry Meet
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More than 100 delegates representing
60 industries participated in the Meet.
Mention may be made of the Industries
like Tata Power, Tata Steel, Tata
Sponge, JUSCO, Usha Martin, Adhunik
Steel & Power, Jindal Power, Fly Ash
bricks manufacturer association of
Jamshedpur, Adityapur Small Scale
Industrial Association and many others
also attended from different parts of the

country. Several technical experts
namely-Prof. D.V.Singh, Dr. Vimal Kumar,
Dr P. Ashokan,Dr.J.M. Bhatanagar,
Dr. Jagdish, Dr Istiaque Ahmed, Dr. B D
Nayak, Dr S M Mustakim ,Dr.Sanjay
Kumar and many more, also participated.
This one -day meet covered
technical sessions on new technologies
such as building materials from fly ash
using geopolymerisation, beneficiation

and classification of fly ash, cenosphere
separation, ceramic and refractory
products, wood substitute, etc from the
experts in this area. One to one
interaction with technology providers, fly
ash generators, and industry would no
doubt help in developing and adopting
new technologies for fly ash utilization.
The delegates were also taken around
the laboratory’s pilot plant facilities.

CSIR-NAL conducts meeting on
DO 178C Standards and Software Certification
CSIR-National Aeronautics Laboratories
(CSIR-NAL) held the event on DO
178C Standards and Software
Certification, in collaboration with
M/s LDRA Bangalore on 26 June 2012
at the S R Valluri Auditorium . The
event
was
inaugurated
by
Mr. Shyam Chetty, Acting Director
CSIR-NAL, Mr. Bill StClair, Director
US operations, LDRA.
The event started with an
invocation by Dr. Girija Gopalaratnam.
The inaugural address was by
Mr. Shyam Chetty and an introduction
to the event was given by Mr. C.M.
Ananda.
The aerospace systems are
primarily driven by three standards,
environmental by DO 160G, Electronics
complex hardware by DO 254 and the
airborne software by DO 178C. With
the invent of advanced technologies in
hardware, firmware and software, most
of the functionality implementations are
software driven and more software
code is being infused onto the airborne

SEPTEMBER 2012

systems. This is definitely a concern
for safety and operations without a well
defined standards from D&D. Hence,
there was a need for international
robust standards to really steer the
complete D&D life cycle of any product
by a well defined guidelines leading to
realise certifiable systems.
The last release of DO 178B was
in Dec 1992 and since then there have
been strong requests by manyincluding
DERs (FAA Designated Engineering
Represen-tatives) for changes or
amendments to DO 178B in terms of
High Level, Low Level and Derived
Requirements, also better definition of
the exit/entry criteria between systems
requirements/design and software
requirements/design.
Also with the context of current
day technologies, tools and processes
adopting technologies like model-based
development, formal methods, Tool
Qualification, Modeling and simulation
and complex ground test stations.
These systems are explicitly not
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covered in DO 178B and hence a strong
need for next version which is now we
see DO 178C.
The release of DO-178C and the
companion documents DO-278A
(Ground Systems), DO-248C
(Additional information), DO-330
(Tools), DO-331 (Modeling), DO-332
(Object Oriented), and DO-333
(Formal Methods) were created to
address the criticisms noted.
CSIR-NAL being in the civil
aircraft D&D, this event at CSIR-NAL
is of more relevance and applicable to
all our programs.
Mr. Bill StClair provided an insight
into the topics like differences between
DO 178B and DO 178C, understand
the big picture of DO-178C and the
rationales behind the changes in this
new standard, DO 178C components
and their importance in civil aerospace
applications.
The event was concluded with the
Vote of Thanks by Mr. Venkatraj,
Manager, LDRA, Bangalore.
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CSIR-CGCRI institutes orientation
programme for summer interns
The CSIR-Central Glass & Ceramic
Research Institute ( CSIR- CGCRI),
Kolka ta , ha s instituted a Summer
Internship Programme to attract bright
students of Engineering and Science
to participate in result-oriented research

on-going supra-institutional or network
projects to supplement the overall R&D
activities at CSIR-CGCRI. In order to
acquaint them with the infrastructure and
current activities of CSIR-CGCRI, an
orientation programme was organized

projects. This year, 29 candidates were
selected through a rigorous screening
a nd short-listing process.
The
distributions of the students by type of
institutions and CSIR-CGCRI research
groups are shown in the figure above.
The students were assigned specific
projects as independent components of

for the Summer Intern students. The
Director addressed the students and
explained the present mandate of CSIR
and the specific areas of research in focus
at CSIR-CGCRI. Later, the students were
divided into two groups and taken for a
visit to the different divisions of
CSIR-CGCRI.

The Summer Interns with Director, CSIR-CGCRI and Head, Programme Management Division,
and other Senior Scientists
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CSIR-NGRI trains
Western India
schools on
earthquakes
As part of the School-Laboratory
programme sponsored by the Ministry
of Earth Sciences, CSIR-National
Geological Research Institute (CSIRNGRI), Hyderabad, organized the fifth
and final teacher-training program for
about twenty selected teachers in the
Konya-Warna region of Maharastra.
Earthquake labs were proposed to be set
up in sixteen high schools in Satara,
Sangli and Ratnagiri districts located
around this region. More than eighty
school teachers from eight earthquake
prone districts of Maharashtra have
been trained so far. The objective of this
project is to create awareness about
earthquakes and hazard mitigation
among school children. from the above
schools.
The training programme included
lectures on basic seismology, tsunami,
earthquake preparedness and fire safety.
The lectures were followed by practical
training on the operation of
seismographs, seismic data retrieval and
data analysis.

A group photograph of the participants of
the training programme at CSIR-NGRI
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20th Anniversary Celebrations of the
CSIR-NAL’s National Control Law Team
The National Control Law Team recently
celebrated its 20th Anniversary in Dr.
Valluri Auditorium at CSIR-National
Aerospace Laboratories ( CSIRNAL).National Control Law Team of LCA
is a very unique team formed in 1992 as
the result of the vision of Dr. A.P.J. Abdul
Kalam, the-then SA to RM. The team took
up the challenge of building fly-by-wire
control laws for an unstable fighter aircraft
for the first time in India.
The celebrations started with an
invocation by Dr. Girija Gopalaratnam,
Acting Head, Flight Mechanics and Control
Division. Mr. Shyam Chetty, Acting
Director, CSIR-NAL, extended a warm
welcome on behalf of CSIR-NAL and
National Control Law Team to all the
invitees from DRDO, ADA, HAL and CSIRNAL for this memorable day. He narrated
the circumstances that had led to the
formation of the National
Control Law Team. He said that
a global tender was floated in
early 1992 seeking consultancy
support from reputed airframe
houses abroad for the design and
development of fly-by-wire
control laws for LCA. When no
favorable response was
received,
Dr.
Kalam
immediately formed an
empowered committee headed
by Prof. I. G. Sharma, of School
of Automation -IISc, Dr.
Vidyasagar the- then Director,
CAIR-DRDO and many others
scouted for talent across various
IITs, IISc, R&D institutions and
Public Sector units. It was very
clear that no single institution in
India had the required strength,
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and experience to carry out this highly
complex,
safety-critical
and
multidisciplinary task. Thus, the talent
search lead to the formation of National
Control Law Team, popularly known as
CLAW Team at CSIR-NAL, with Dr. S
Srinathkumar as founder Project Director.
Initially team members were drawn from
CSIR-NAL, CAIR and ADA along with one
test pilot Wg. Cdr. B.B. Misra from IAF.
Mr. Shyam Chetty informed that first
flight of Light Combat Aircraft (LCA)
took place on 4 January 2001 and said that
nine years had elapsed from the time the
team was formed. He justified the time
taken for this task by comparing it with
similar programs in the world. Mr. Shyam
Chetty mentioned that over 1900
successful flights on 13 prototypes,
including the two seater trainer and naval
variant have been flown by nineteen IAF

pilots, and all of them are very appreciative
of the performance of the flight control
system and control laws. Mr. Shyam Chetty
emphasized that the LCA program has
reached an important milestone in
achieving Initial Operation Clearance
(IOC). He added that this will enable the
IAF’s squadron pilots to fly Tejas. He also
reminded the audience that the team still
had some distance to go before the aircraft
got its Final Operation Clearance (FOC).
He concluded by saying that the expertise
and experience gained by the team over the
years in this niche strategic area has been
shared and found useful by all other major
national aerospace programmes.
Prof. Samir K Brahmachari, DG-CSIR
graced the occasion as the chief guest. In
his address, he said that, “..very often we
say, we can’t do things together and when
people do things together, we say that this

Handing Over of Tejas IOC Control Laws CD
by Prof. Samir Brahmachari, DG, CSIR to AVM RKS Bhadauria, VM, ACAS (Projects)
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is because they can’t do it alone…
therefore, it needed no less than Dr. Kalam
the visionary to mobilize this team”. He
said, CSIR-NAL is very important for
CSIR, and aeronautics research is very
important for the country. He said he had
visited CSIR-NAL many times since taking
over as DG-CSIR. He mentioned that he
was glad to see that Dr. Mashelkar’s vision
of a CSIR civil aircraft flying in Indian skies
had been taken up by CSIR- NAL.
Prof. Samir K Brahmachari stated that
such celebrations allows us to go back in
years, sit and think under what
circumstances these collaborations were
built. Such celebrations also allow us to
think about new collaborations that need to
be built so that these can be celebrated 20
years from now. He informed the august
audience about the CSIR’s vision document
and the paradigm shifts that CSIR has
initiated to build a new CSIR. He suggested
that DRDO / ADA / NAL management
earmark part of the project funds to address
futuristic projects and dedicate a team of
youngsters who will think differently on
realizing futuristic aeronautical needs of
the country. He reiterated CSIR’s
commitment to partner the strategic sector
organizations in meeting the nation’s
requirements. He stated that CSIR-NAL
should continue to take the initiative in
conducting cutting edge research in
aerospace science and engineering of
tomorrow.
On this momentous occasion, DGCSIR handed over a CD containing the IOC
version of the Control Laws and Airdata
Algorithms to AVM RKS Bhadauria, ACAS
(Projects) and to Mr. P S Subramanyam,
Director ADA.
Air Marshal R K Sharma, DCAS who
had initially promised to be part of the
celebrations which reads, “I sincerely
appreciate the efforts of CSIR-NAL and
congratulate them for reaching the

important (IOC) milestone. You and your
team have done an outstanding job over the
years, working with scientific diligence and
above all confidence tempered with
humility. I would like you to know that
every time I flew the LCA, I knew, that the
CLAW which is the heart of the system, is
robust and will not fail, that belief alone
made me fly confidently. I believe that is a
sentiment shared by the other LCA Test
Pilot’s as well. I wish I could have made it
to the function, sadly, I can’t”.
AVM RKS Bhadauria said that it was a
momentous occasion because of the IOC
– CD that he had received. He mentioned
that the IOC-CD he was holding could be
the most valuable CD in the country. He
remembered that as a test pilot of Tejas, he
had close interactions with the team and had
a great confidence in the team. He
mentioned that CLAW was never an issue
in the planning of flight testing. He stated
that to the best of his knowledge Tejas was
the only fly-by-wire fighter aircraft in the
world that had test flown over 1900 sorties
without a single major problem. He also
appreciated that the team had contributed
in many other areas apart from CLAW such
as Notch filter design, PID and so on. He
concluded his speech by asking the team
to continue in the same manner in future.
Mr. P.S. Subramanyam, Director ADA
in his remarks informed the audience that,
he had started interactions with the CLAW
team as Project Director, IFCS-LCA. He
recollected that right from the beginning
the team had met all the deliverables on
time. He appreciated that the team had never
compromised on safety even under
tremendous pressures from program
management and the outcome of this
commitment was the robust and fault free
control laws. He was confident that the
team would continue the work with the same
commitment in the future. Apart from
designing the control laws, he said, the team
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had contributed a lot to TEJAS. He
remembered the participation and
significant contributions of the CLAW
team in clearance activities at Iron-Bird. He
said the team showed the same level of
commitment and help in designing and
clearing the robust redundancy
management algorithm of FCS. He also
acknowledged
the
outstanding
contributions of the team in the area of
simulation and modeling.
During the celebrations, the National
Control Law Team showcased the
achievements of CLAW through a small
technical session. Two presentations were
made in this session by CLAW team
members.
Dr Abhay Pashilkar, Scientist, NAL
made a presentation on Modeling and
Simulation activities of Tejas. In his
presentation, Dr. Pashilkar brought out the
flight dynamic analysis of an unstable
aircraft, aircraft simulation including
subsystems modeling and also explained the
challenges faced in the complex modeling
of aircraft wake. Dr. Vijay V Patel,
Scientist, ADA made a presentation on
“Design and Development of Flight Control
Laws for LCA”. In his presentation, Dr.
Patel outlined various activities of the
CLAW team. He highlighted the
complexities of this airframe such as local
pitch up, leading to small time to double,
large variation in centre of gravity and many
more issues that posed interesting
problems to the designers.
In his presidential address, Dr. Kota
Harinarayana, Former Program DirectorLCA stated that National Control Law Team
is “…a jewel in the crown of the LCA
program”. He said, CLAW apart from
stability augmentation, provided
predictable handling qualities, carefree and
boundary limiting features leading to afe
operations and served as an ideal weapon
system platform. CLAW is a crucial link
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between the airframe and the pilot. He
brought to the notice of the audience that
CLAW technology is in the prohibited list
of US and other advanced nations. National
Control law Team under able leadership of
Dr. S Srinathkumar and subsequently Mr.
Shyam Chetty ably assisted by Dr. Girish
Deodare and team demonstrated high
standards of competence, professionalism,
team spirit, dedication and modesty. They
delivered a product that continues to
receive accolades from all experts in
aerospace engineering and from all the
pilots who have flown LCA. He recalled
his interactions with US pilots during IFS
testing and quoted one of the F16 pilot’s

statement “F16 airframe flies better
with LCA control laws”. He concluded
his speech by hoping the team would
grow in numbers so that it could to
contribute to many other national
programs.
As part of the celebrations, the team
felicitated the dignitaries in the audience
who had, directly or indirectly, contributed
to the National Control law Team’s success
by presenting mementos. Dr. S
Srinathkumar, founder project director –
CLAW, Dr. T S Prahlad, Former Director –
NAL, Airmarshal Rajkumar (Retd), Mr. G
Elengovan – CC R&D (Aeronautics and
Avionics), DRDO and many other

dignitaries were present at the function. Mr.
P. V. S. Murthy, Scientist, NAL & Member
of CLAW team deliveredthe formal Vote
of Thanks. The entire celebration was
compered by Dr. Amitab Saraf, Scientist,
ADA along with Dr. Jatinder Singh,
Scientist, CSIR-NAL.
On the same day, immediately after the
function, DG – CSIR inaugurated the new
Centre of Excellence in Flight Mechanics
& Control building, built adjacent to the
Systems Building of National Aerospace
Laboratories. The building hosts modern
facilities including the Augmented
Engineering Environment (AEE) and Micro
Air Vehicle (MAV) Laboratory.

Dr. Ashok S. Juwarkar Memorial Lecture
delivered at CSIR-NEERI
Dr. Ashok S. Juwarkar Memorial
current challenges of agriculture he
Lecture was organized at CSIRsaid that due to the likelihood of the
National
Environmental
population touching 135 crores by
Engineering Research Institute
2025, our natural resource base may
(CSIR-NEERI) on 16 July 2012. Dr.
become stagnant, water and land
C.D. Mayee, Former Viceresources may diminish and
Chancellor,
Marathwada
deteriorate, even there may be rapid
Agricultural University delivered
biodiversity loss. Considering these
the lecture on the topic Role of
facts, Dr. Mayee stressed the need
of a second green revolution in the
Natural Resources in the Second
country, which will ensure nearly
Green Revolution on this occasion.
400 million tonnes of food grain
Briefing about the first green
production by 2025 (growth rate of
revolution of India, which was
4.21%), doubling of horticulture
linked to food security, Dr. Mayee
Dr. C.D. Mayee, Former Vice-Chancellor, Marathwada Agricultural
production, annual growth rate of
mentioned that production of food
University delivering Dr. Ashok S. Juwarkar Memorial Lecture
at CSIR-NEERI
8+5% of livestock/fisheries sector
grains has now become 242 million
and lowering of population growth
tonnes, from 82 million tonnes in
culturable wasteland to the maximum to 1%.
1960s.
To achieve second green revolution in
Dr. Mayee said that after the first extent possible for better agriculture in the
green revolution in the country, forest land country. Dr. Mayee pointed out that in India India, Dr. Mayee said that sustainability,
has increased but culturable wasteland has 52% of total land is cultivable as against environment protection and profitability
decreased. He emphasized the need to use 11% in the world. Briefing about the need to be linked and concrete solutions
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be devised. He described the various
developmental strategies for achieving
second green revolution and said that
efforts should be made to bring 12 million
hectares additional area from culturable
wasteland into net cultivated area, and that
irrigated area should be enhanced to
85 million hectares from 60 million
hectares on the need to develop on-farm
water conservation technologies in dryland

agriculture and various low cost technologies.
Earlier in his welcome address, Dr. T.
Nandy, Chief Scientist and Head,
Wastewater Technology Division, CSIRNEERI briefed about the significant
contributions rendered by Late Dr. Ashok
S Juwarkar, Former Scientist and Head,
Land Environment and Management
Division, CSIR-NEERI. He outlined the
R&D activities initiated by Late Dr. Ashok

S Juwarkar for rejuvenating mine spoil
dumps in the country. Dr. Nandy informed
that the activities initiated by Dr. Juwarkar
are still in progress for transforming barren
lands into fertile lands.
Mr. Prakash Kumbhare, Principal
Scientist & Head, R&D Planning Division,
CSIR-NEERI proposed the Vote of Thanks.
Mrs. Jaya Sabjiwale conducted the
proceedings.

Roddam Narasimha Lecture 2012 delivered at CSIR-NAL
CSIR-National Aerospace Laboratories
(NAL) conducted its Roddam Narasimha
(RN) Lecture at Valluri auditorium on 20
July 2012. Seventy nine year old Professor
Roddam Narasimha, retired from NAL in
1993 delivered a lecture on Next Gen
Turboprop. Why an Indian PP Initiative
in a Global Venture Makes Eminent Sense.
A lecture has always been his birthday gift
to CSIR-NAL ever since he retired, and this
was the eighteenth lecture.
Prof. Narasimha had spoken about civil
transport aircraft on earlier occasion. He
had also advocated turboprop. But the
decision by a high powered committee set
up by CSIR-NAL for its regional civil
transport aircraft was to go with turbofan
instead. Prof. Narasimha being a member
of this committee had also concurred.
Prof. Narasimha said that the
aeronautics situation in India is really
bizarre! There has been an increase of 17.6
percent in the air traffic during January and
November 2011. Yet, only one airline was
profitable. One is on the brink of
bankruptcy. India levies 50 percent direct
operating costs while elsewhere it is only
30 percent. In spite of India being third
largest aircraft market, there is no Indian
civil aircraft. China on the other hand has

the third largest civil aircraft industry next
only to Boeing and Airbus! China invests
50 lakh crore rupees in aeronautics. India
invests merely 10,000 crore rupees. The
numbers Prof. Narasimha showed were
revealing and sometimes mind boggling.
Prof. Narasimha then went on to look
at the Turboprop aircraft scenario. He listed
five very successful aircrafts including
Antonov An-140, Xian MA60, Ilyushin Il114, DHC 8-400 Dash 8 (Bombardier
Q400) and ATR-72-500. Of these, ATR 72
has been the most successful. But there are
5 major contenders in turbofan category
with recent designs. Arguing his case, Prof.
Narasimha said that turboprops are
inherently more efficient. For instance,
ATR 72 consumes 40 per cent less fuel and
emits 50 percent less carbon dioxide over
a 370 kilometer journey. He said that
design philosophy has also changed
resulting in a new relationship between
engine manufacturer and airframe
manufacturer. Earlier, it was one of vendorcustomer relationship. Now it has shifted
to one of partners resulting in an integrated
engine-airframe design. As a result, Pratt
and Whitney is now developing a new 50007000 SHP turboprop engine for 100 pax
aircraft.
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Prof. Narasimha also took the audience
through some Turboprop facts. Again these
were revealing. Europe and Asia have the
highest number of turboprops. Asia is the
biggest market. It is only in the USA that
the equation is reversed. This is perhaps
owing to historical reasons. It is interesting
to note that ATR would be launching 85 seat
turboprop aircraft in 2014.
Prof. Narasimha said, again in favour
of turboprops, that the new mantra would
be “Cheaper, Greener, Quieter”. Future
aviation will be environmentally
responsible. He observed that it will be low
fuel, low fares and have iPad entertainment.
He quoted targets being pursued by Next
Gen aircraft designers, 20 per cent less fuel
consumption being an important one among
them.
Before asking a series of serious
questions, Prof. Narasimha put out some
conclusions saying that regional low cost
aviation is waiting for the right aircraft.
Turboprops are ideal for Asia over the 300
to 1000 kilometers range whereas in
Europe it is not so owing to highly
competitive rail transport. He said that what
we need is an aircraft with range less than
1000 to 1500 km that is economical,
comfortable, novel and with green appeal.
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Marginally higher speeds are
not desirable anymore.
Prof. Narasimha then
asked, “ Why Indian
Initiative”? He said that India
has large inter-city pairs, air
traffic is on the rise,
manpower costs are low,
market is sensitive and above
all IAF can be a launch
customer. Next question:
“Why P and P”? Answer: HAL
is overloaded, good business
opportunity for private
players, IAF prefers to work
with private industry,
planning
commission
advocates PPP. Of course, civil aircraft has
to be a commercial success which is a key
point. He went on to ask “Why Global”? To
this he said, commercial success

will have quick access to
relevant technologies. There
was one last question: “Why
Initiative from India”? It is
essentially because we have a
huge market which is growing
and there is sufficient
aeronautics talent that has been
nurtured by the Government
since a long time.
Prof. Narasimha ended
his lecture by delineating the
Next Steps: trying new wings,
making the preliminary
design, inviting global
Eminent Speakers and highlights of the lecture
partners and sharing risks and
profits. The lecture ended
necessarily implies a large market, Indian with well deserved applause and the
industry has no brand name therefore program ended with the National Anthem
requiring foreign branding. More that has been a great tradition reintroduced
importantly, Indo-x will be more robust and by CSIR-NAL in recent times.

Lecture by Distinguished
Foreign Scientist at CSIR-NAL
Prof. C. S. Subramanian, Professor and
Program Chair of MAE Department,
Florida Institute of Technology(FIT),
USA, who has been invited by CSIR
under the Distinguished Foreign Scientist
(DFS) scheme and is stationed at
CSMST, CSIR-National Aeronautical
Laboratories (CSIR-NAL), Bangalore.
He delivered the lecture on Wind Energy
Harvesting: Challenges and Possible
Solutions on 10 July 2012.
Prof. C. S. Subramanian first spoke
about the wind energy statistics covering
global wind energy potential, which was
20,000 TWh/year as on 2010. He pointed
out that the present wind energy harvest
was only 5.4% of this. He explained that
the average hourly domestic power
consumption was about 0.6 to 1.3 kW
SEPTEMBER 2012

and hence a simple 100 W low speed
wind turbine could cater to about 8 to
17% of this total urban domestic power
demand. He informed the audience that
it was this aspect, which inspired him to
choose his topic of the lecture.
Prof. Subramanian outlined the
challenges in wind power generation,
aerodynamics of wind turbine blade, and
gave a glimpse of the wind engineering
research at FIT. He described the
challenges of wind energy generation
which highlighted difficulties in wind
resource assessment and the
shortcomings in the latest state-of-theart mesoscale and microscale
atmospheric models and sensing
technologies which were about 30%
accurate. He mentioned that the micro
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siting, consideration of maintenance and
safety issues and acoustics could not be
neglected as they finally decided the total
energy yield from the wind farm. He said
that proper technologies were required
to cater to the major domestic energy
consumption in the urban areas of India,
where there is a potential to generate
about 3 GW using low-speed wind
turbines.
He pictorially explained the microscale phenomena occurring in the
Planetary Boundary Layer (PBL),
explaining the morphology of the PBL
and the complex wind patterns occurring
in the surface layer that at times
invalidates the simple Monin Obukhov
scaling laws for stable and unstable
surface layers. He, then, gave a flavour
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of the various theoretical aerodynamic approaches
to analyze wind turbine rotor. This included the
Actuator Disc Theory, the Blade Element and
Momentum (BEM) Theory, the Helical Vortex
Models and the 3D Computational Fluid Dynamics.
Having created a base for understanding the
challenges in wind energy harvesting, he touched
on the Wind Engineering research at FIT. He
presented how CFD analysis was carried out to
explain the Pin Wheel aerodynamics and
subsequently explained the wind tunnel testing done
at FIT to assess the low wind starting behavior of
the Pin Wheel Wind turbine vis-à-vis a commercial
wind turbine. Next, Prof. Subramanian briefly
described the Hurricane Wind Characterization
activities at FIT and the work related to the path
and data collection towers of the Hurricane Gordon
in 2000. He assessed the wind turbine technology
at CSIR-NAL, including the 0.5 and 500 kW WT
systems as well as the recent wind power forecasting
activities based on NAL’s VARSHA and their
relevance to the regional electricity grid.
The last part of Prof. Subramanian’s
presentation threw light on the possible joint program
between CSIR-NAL and FIT. He suggested that
the low speed starting capabilities of the pin wheel
wind turbine could be employed in the design of
the 500 W small wind turbine developed by CSIRNAL. On the wind speed prediction aspect, he
suggested creating a robust databank of field
measurements and a regression analysis to be
carried out to formulate an accurate site specific
model for the wind profile at the hub height in the
surface layer utilizing the latest remote sensing
technologies.
The talk was followed by an active question
answer session. Finally, Dr. G. N. Dayananda, Head,
CSMST proposed the Vote of Thanks, and thanked
Prof. C. S. Subramanian for comprehensively
bringing out the challenges in wind energy harvesting
in Indian context. He concluded the program by
expressing the scope of future collaborative work
between CSIR-NAL and FIT in the areas of wind
turbine rotor blade design for low wind regimes
and the refinement of the VARSHA code to predict
the wind profiles in the planetary surface layer.

Special Science Lecture held
at CSIR-CLRI

A view of the dignitaries on the dais

A special science lecture under Human Resource Development Group
(HRDG) programme on Faculty Training, Motivation and Adoption
of colleges, was organized on 10 July 2012 at CSIR-Central Leather
Research Institute (CSIR-CLRI). The lecture was delivered by
Dr. A. Ajayaghosh, FASc., FNASc, CSIR Outstanding Scientist,
Photosciences and Photonics, CSIR-National Institute for
Interdisciplinary Science and Technology, (CSIR-NIIST)
Thiruvananthapuram, on the topic Creation of Supramolecular
Architectures with Functional Properties.
It was an august gathering of around 175 research scholars from
the neighbouring institutes and local degree colleges, besides the staff
members as well as students of CSIR-CLRI. The formal welcome
address was delivered by Shri D. Chandramouli, Chief Scientist,
CSIR-CLRI. Prof. Dr. A.B. Mandal, Director, CSIR-CLRI highlighted
the HRDG initiative to conduct such programmes. It has been a matter
of great pride for this Institute to be ‘the first’ CSIR Laboratory in
implementing the novel initiative of CSIR-HRDG.
Dr. Ajayaghosh deliberated on the importance of weak
interactions in creating supramolecular architectures with functional
properties. Molecular assemblies of different size, shape and
properties were specifically addressed with respect to systems. Few
examples on fluorescence modulation of supramolecular assemblies
and their application were discussed. The lecture covered demo videos
of the applications of materials developed by Dr. Ajayaghosh and his
coworkers. This included erasable ink, sensors and super-hydrophobic
effects etc. The Vote of Thanks was proposed by Chief Scientist
Dr. B.C. Unni Nair.
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Union Minister of State for Science & Technology
and Earth Sciences visits CSIR-CSIO
Dr. Ashwani Kumar, Union
Minister of State for Planning,
Science & Technology and Earth
Sciences reviewed the working of
CSIR-Central Scientific Instrumentation Organization (CSIRCSIO) at Chandigarh on 24 July
2012. He held a meeting with the
Heads of foremost scientific,
technical and medical institutions
located in Chandigarh/Punjab with
a view to facilitate visibility of the
pioneering research work being
conducted by CSIR and other
organizations. The meeting was
attended by eminent scientists and
technocrats.
Addressing the distinguished
scientists, Dr. Kumar said that it was
necessary to ensure a convergence of
the work being conducted under different
platforms in order to avoid duplication
of research and ensure functional and
financial efficiencies in scientific
research. He exhorted the leaders of the
scientific community to ensure that all

Dr Ashwani Kumar, Union Minister of State for
Planning, Science & Technology and Earth Sciences
addressing the scientists

collaborative and cooperative efforts
between various organizations would
lead to development of products and
services that would favourably impact
the quality of life of common man. He
said that India’s standing in the world
will depend upon its innovative
capabilities, which will also determine the
competitiveness and resilience of our
economy.
Addressing
the
scientists of CSIR-CSIO,
Dr Kumar said that a
time has come when
India’s standing in the world
India should aspire for
global leadership in selected
will depend upon its innovative
and frontier areas of
science. The Minister
capabilities, which will also
identified biotechnology,
solar energy, superdetermine the competitiveness
computing,
robotics,
aerospace,
synthetic
and resilience of our economy.
biology,
molecular
computing, regenerative
medicine,
genome
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sequencing,
precision
instrumentation, agronomics and
material sciences as some of the
areas where India must excel.
Dr. Kumar said that the
achievement of the Twelfth Five
Year Plan objectives depends on
our ability to harness science,
technology and innovation in the
service of the nation. He said
that the government will soon
come out with concrete initiatives
to ensure that scientists and
researchers are gainfully
employed and are offered a
conducive environment to carry
on scientific research. He said that
enough resources are available in order
to tap scientists in the field of
advancements and that the total R&D
expenditure in the country is likely to
increase to about 2% of the country’s
GDP. He informed the audience that a
sum of over Rs 1 lakh crore is likely to
be allocated for Science, Technology &
Innovation in the 12 Five-year Plan
currently under finalization. The Prime
Minister has also given an in-principle
approval for an expenditure of Rs 5000
crore for upgrading supercomputing
capabilities.
He added that the Government of
India, through the Ministry of Science
and Technology has started to work with
the state government for suggesting
suitable technological interventions to
address water related issues in Punjab.
He informed the gathering that Punjab
would be assisted in becoming a hub for
advanced and modern education in
various sectors. He said that the
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Glimpses of the Visit
Government of India is encouraging IIT,
Ropar to build a collaborative relationship
with elite and globally high ranking
institutions in USA and UK including the
Massachusetts Institute of Technology
(MIT) for developing the said IIT into a
world class centre of educational and
research excellence. Dr. Kumar added
that Punjab had missed the IT revolution

and cannot afford to miss the
revolutionary advances in science and
technology education.
Dr. Kumar visited the CSIR-CSIO
labs and interacted with younger
scientists. He commended the CSIRCSIO, Chandigarh for its outstanding
contribution in optics, photonics,
agrionics and in agro-based and health

sector derivatives for developing Head
Display (HUD) for combat aircrafts.
While appreciating the efforts made in
academics. Dr. Kumar stressed on the
need to build partnerships for pushing
technologies into use . He also highlighted
the need to induct young bright minds to
pursue research.

CSIR-NEIST attends Exhibition under
North East Graduate Congress 2012

CSIR-North East Institute of Science and Technology (CSIR-NEIST) Jorhat, participated in the S&T exhibition held on the occasion
of North East Graduate Congress 2012 . This exhibition was organized jointly by University of Science & Technology, Meghalaya
(UST) and CSIR-NEIST. The exhibition was held at UST premises during 29-30 May 2012. CSIR-NEIST’s activities and achievements were displayed through banners, posters, commercial samples based on CSIR-NEIST technologies, publication materials,
video screening of films on CSIR-NEIST, etc. More than 500 participating students visited the exhibition stall.
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CSIR-NML and Korean Institute share
Global Recom Award

Dr Jae-Chun Lee

CSIR- National Metallurgical Laboratory
(CSIR-NML) has jointly with the Korean
Institute of Geoscience and Mineral
Resources (KIGAM) in Daejeon, South
Korea, bagged the Global Recom Award
for development of a Process for recovery
of lead and lin from discarded printed
circuit boards (PCBs) of electronic waste
(e-waste).
The process involves using novel
pretreatment organic swelling of
discarded PCBs which results in liberation
and recovery of lead and tin from the
liberated sheet of epoxy resin using
hydrometallurgical processing. While the
CSIR-NML team led by the senior
scientist, Dr. Manish Kumar Jha, included
scientists Dr. Vinay Kumar, Dr. Sanchita
Chakravirty, Dr. Banshi Dhar Pandey and
Dr. Arvind Upadhyay, the KIGAM
team was led by principal researcher
Dr. Jae-Chun Lee.
Reacting to the global recognition,
CSIR-NML director Dr. S. Srikanth
said, “CSIR-NML is yet to achieve more
and more such laurels in the near future
and work in this direction is underway.”
A huge amount of waste electrical and
electronic equipments (WEEEs) are being
generated the world over, posing an
environmental threat. The PCBs present
in the electronic waste contain valuable
and precious metals like gold, silver,
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CSIR-NCL Scientist
selected for the OPPI
Young Scientist Award

Dr Manish Kumar Jha

platinum, palladium, selenium, copper,
nickel and hazardous metals like
cadmium, lead , tin and mercury.
Direct leaching of metallic fractions
coated or encapsulated with plastics and
ceramic rarely accomplishes effective
extraction of valuable metals from the
PCBs. Thus, metallic components have
to be liberated from non-metallic
components such as plastics and ceramic
to readily contact with the leachant.
Due to lack of suitable milling
device, the mechanical pre-treatment of
PCBs is not effective, which is why pretreatment processes are not applied in the
commercial plants yet. Keeping in mind
the problem of effective grinding of PCBs,
a laboratory scale test using organic was
carried out to separate the layer of metals
form the PCBs without using mechanical
pre-treatment. The thin layer of metals
from the swelled PCBs was effectively
separated leaving solder metals on the
surface of the liberated epoxy resin.
CSIR-NML is currently participating
in several international R&D
collaborations with South Korea. CSIRNML Head, IMDC, Dr. N.G. Goswami
had visited South Korea in 2009 to
strengthen the CSIR-NML-KIGAM
research collaboration. This was
reciprocated by a subsequent visit by the
KIGAM President.

215

Dr. A.T. Biju, Scientist in Organic
Chemistry Division of CSIR-National
Chemical Laboratory (CSIR-NCL), Pune
has been selected for the OPPI Young
Scientist Award 2012 for his research in
the area of synthetic organic chemistry.
Dr. Biju is working on transitionmetal-free carbon-carbon and carbonheteroatom bond-forming reactions
using Aryne chemistry, N-Heterocyclic
carbene (NHC) organocatalysis and
multicompo-nent coupling. Recently, his
research group developed a direct
method for the synthesis of biologically
important gamma-ketosulfones using
NHC-catalysis, and various 1,
2-disubstituted arenes having potential
biological activity using aryne chemistry.
Dr. Biju has published 35 research
papers in the peer-reviewed international
journals and five students are working
with him for Ph.D degree. He is a
member of the National Academy of
Sciences, Allahabad, India and the
recipient of Alexander von Humboldt
Fellowship.
The award carries a memento,
citation and a cash prize and will be
presented during the Annual General
Meeting of Organisation of
Pharmaceutical Producers of India
(OPPI).
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CSIR-NCL Scientists bag CRSI Bronze Medals
Dr. G.J. Sanjayan and Dr. B.L.V. Prasad were selected for
Chemical Research Society of India (CRSI) Bronze Medal in
recognition of their contributions to research in chemistry.
Dr Sanjayan is with Organic Chemistry Division of
CSIR-National Chemical Laboratory (CSIR-NCL) and leads
a research group dedicated to the design and development of
diversely functionalized synthetic protein structures.
Dr. Sanjayan has been at CSIR-NCL for fifteen years. After
completing his post-doctoral studies from the University of Oxford under the
mentorship of Prof. George W. J. Fleet.
Dr. Sanjayan’s research group has pioneered in the development of diverse classes
of synthetic protein scaffolds, which has potential in intervening protein-protein
interactions. Artificial protein mimetics, adopting specific compact conformations
mimicking the native peptides / proteins, have a wide range of potential applications
in the area of biomedical science. Such molecules are of fundamental interest from the perspective of molecular recognition, and practical interest - from the
perspective of medicine, since they may be useful for specific protein-protein
interactions, which are frequently associated with human diseases.
Dr. Sanjayan is the recipient of several awards and recognitions including the
prestigious Ranbaxy Award – 2010 and the CDRI Award – 2011 for Excellence in
Drug Research, (Chemical Science).
Dr. B. L. V. Prasad is with Physical and Materials Chemistry
Division of CSIR-NCL. He joined CSIR-NCL in 2003 and his
group is actively working in the general area of material
synthesis and in particular nanoparticles and nanoscale
materials. In the recent past his group has been focussing on
identification of novel nanoparticle synthetic routes,
preparation of bio molecule-nanoparticle conjugates and their
applications in drug-delivery systems, bio-implants and diagnostics.
Dr. Prasad has published over eighty papers in peer-reviewed international
journals and filed four patents. He has supervised eight PhD students and another
nine students are pursuing their PhD under him. Dr. Prasad was recognized as the
Scientist of the Year by NCL Research Foundation in 2009 and received the Materials
Research Society of India Medal in 2012.
The medal will be presented to them in the forthcoming annual meeting of the
Society during the 15 CRSI National Symposium scheduled to be held at Banaras
Hindu University, Varanasi during 1-3 February 2013.

Amitabh Shrivastava
appointed as the
CEO of CSIR-Tech

Amitabh Shrivastava was appointed as
the Chief Executive Officer (CEO) of
CSIR-Tech, Pune.
The CSIR-Tech is located at the
Innovation Park of the National Chemical
Laboratory (CSIR-NCL), Pashan. It was
formed in 2011 to commercialise CSIR
technologies and intellectual property
primarily by identifying suitable
opportunities, developing them further and
then spinning them out as start-up
enterprises.CSIR-Tech aims to leverage
private investments and entrepreneurial
energy to aggressively pursue technology
commercialisation and entrepreneurship.
Amitabh Shrivastava has twenty five
years of experience in senior positions at
large Information Technology companies
and as an entrepreneur and angel investor.
Mr. Shrivastava has worked at HCL, Steria,
Infosys and Kanbay and has been a CEO and
mentor to companies like IndiaGames,
BrainVisa, Infospectrum and MoTech.
He is a member of the India Angels
Network.
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