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In The News

DG-CSIR Inaugurates Pilot Plant for
Continuous Flow Manufacture of
Silver Nanowires

Dr Shekhar C. Mande, DG, CSIR, inaugurating the pilot plant

CSIR-National Chemical Laboratory (NCL),
Pune, has developed the world’s most
inexpensive technology for continuous large
scale production of precision silver nanowires
on a large scale. Dr Shekhar C. Mande, DirectorGeneral, CSIR, inaugurated the pilot plant
for continuous flow manufacture of Silver
Nanowires at the CSIR-NCL campus.

The technology has been developed
by a team led by Dr Amol A. Kulkarni
from the Chemical Engineering and Process
Development Division. This technology
development was carried out under the
Advanced Manufacturing Technologies (AMT)
initiative by the Department of Science and
Technology (DST).
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Dr Amol Kulkarni explaining the technology to DG, CSIR

With this technology
developed at CSIRNCL, Indian industries
will be able to enter
into manufacturing of
this precision material.
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Globally, nanomaterials are being
synthesised for the last three decades
and specifically in the form of
utilisable entities over the last 15 years.
Metal and metal oxide nanomaterials
show wonderful properties that are
different from the bulk form.
Currently, more than 99% of the
manufacturers of these materials
are outside India. In general, India
imports most of the nanomaterials
(except a few inorganic oxides viz.
TiO 2 and carbon nanomaterials).
The manufacturers have evolved
rapidly while developing various
technologies that never existed
before (viz. metal mesh technology
for multi-touch screen, filters for
optical components, polymer-nano
composites for coatings, printable
circuits, nanoceramic dental implants
having antimicrobial surface coatings,
nano-diaphragms for acoustic sensing,
accurate diagnosis, etc.).
In recent times, silver nanowires
have caught attention due to their
suitability for printed and flexible

electronics. They find use in tightly
controlled markets (viz. touch screen,
conducting inks, thermal coatings,
IR shielding sector, etc.) where India
has almost zero footprint. Now, with
this technology developed at CSIRNCL, Indian industries will be able
to enter into manufacturing of this
precision material. Patents have been
filed to protect the technology and the
product has been tested for various
applications including conducting inks
in various forms.
D r A m o l Ku l k a r n i ’s t e a m
comprising Ms Prachi Kate and
Ms Suneha Patil was upbeat about
the successful development of this
scalable process. The other scientists
involved in the team Dr B.L.V. Prasad
and Dr Nandini Devi also contributed
to this challenging interdisciplinary
work. CSIR-NCL has already signed
a material transfer agreement with an
Indian company Nanorbital Advanced
Materials Pvt. Ltd and another is in
progress. The technology is available
for licensing.

The silver nanowire market size
was over USD 295 million in 2018.
On the flipside, large-scale production
of these nanowires is a stumbling
block in the growth of the market
studied. The pilot plant at CSIRNCL can produce as much as 500
gm/day and is scalable to any desired
production rates thereby removing
these stumbling blocks. The price for
the silver nanowires of different sizes
(20 nm to 100 nm diametre) varies
from 250 USD to 600 USD per gram.
The silver nanowires produced from
this technology are at least 12 times
cheaper than the global rates. The
process is tuneable to manufacture a
wide range of nanowires suitable for
a variety of applications.
Starting with this technology
as a seed point, CSIR-NCL aims

to develop more such precision
technologies that would help Indian
industries to enter into the domain
of extremely high-value electronic
chemicals.
On this occasion, Dr Mande
said, “The global market for Silver
Nanowires is very large. In India there
is no manufacturer for this; hence
it is an opportunity for the Indian
manufacturers to come up as it has
huge potential. With this, the CSIR
will proactively enter this large space
of long term relevance.”
Dr Kulkarni said, “The method
of synthesis is known chemistry but
it was possible using different control
parameters in the lab. The purpose
was to create a technology that will
compete in the world and get into the
field of electrical chemicals.”

Dr Mande said, “The
global market for
Silver Nanowires
is very large. In
India there is no
manufacturer for
this; hence it is an
opportunity for the
Indian manufacturers
to come up as it has
huge potential. With
this, the CSIR will
proactively enter this
large space of long
term relevance.”

Dr Shekhar C. Mande Receives
HK Firodia Vijnan Bhushan Award

Dr Shekhar C. Mande, DirectorGeneral of the Council of Scientific
and Industrial Research (CSIR) and
Secretary of the Department of
Scientific and Industrial Research
(DSIR) was bestowed with the

HK Firodia Memorial award for
his contributions to science on
7 February 2020 during the 24 th
edition of the award ceremony held
in Pune, along with ISRO chief,
Dr K. Sivan.
CSIR News
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“CSIR is a fantastic
organisation and
almost everyone who
is here on the stage
and many people in the
audience have directly
or indirectly benefitted
by the work that is
being carried out by
this great organisation
and of course the
golden period of CSIR
was between 1995 and
2006 and I don’t need
to mention what the
golden period was
about,” said
Dr Mande.

HK Firodia Awards for Excellence
in Science & Technology are given in
the memory of H.K. Firodia every
year to Indian scientists for their
outstanding and original contributions
towards S&T including any field of
scientific endeavour from Agriculture,
Medical Sciences, Engineering to
Space and Environmental Sciences.

Shanti Swarup Bhatnagar Award 2005.

During the event, Dr Mande gave
a presentation of the work he has been
doing and discussed “TB Research
from Integrative Perspective” wherein
he mentioned that timely and proper
diagnosis and treatment can cure this
Dr Vijay Bhatkar, Chancellor, dreadful disease TB.
Nalanda University conferred the
“CSIR is a fantastic organisation
Vijnan Bhushan Award to Dr Shekhar
and almost everyone who is here on
C. Mande while Dr K. Sivan received
the Vijnan Ratna Award at the hands the stage and many people in the
of Dr Raghunath Mashelkar, former audience have directly or indirectly
DG-CSIR.
benefitted by the work that is being
Dr Mande is one of India’s leading carried out by this great organisation
experts in DNA fingerprinting and and of course the golden period of
diagnostics and also a leading structural
and computational biologist having CSIR was between 1995 and 2006
more than 100 publications and many and I don’t need to mention what
awards to his credit including the most the golden period was about,” said
prestigious science award in India — Dr Mande.

SCI-FFI 2020
5th Edition of the Science
Film Festival of India
To kindle love for science among
students and propagation of scientific
concepts through the medium of
films, the Vidnyan Parishad, Goa — a
unit of Vijnana Bharati — organised
the 5th edition of the Science Film
Festival of India, SCI-FFI 2020
during 15-18 January 2020 at the
INOX complex and Maquinez Palace,
Panaji.
CSIR-National Institute
of Science Communication and
Information Resources (NISCAIR),
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New Delhi, partnered in organising
the event along with the Department
of Science, Technology and Waste
Management (Government of Goa);
Vigyan Prasar (DST); Entertainment
Society of Goa (ESG); National
Institute of Oceanography (CSIRNIO), Goa; Goa University, and
the Satyajit Ray Film and Television
Institute (SRFTI).
Honourable Chief Minister of
Goa, Dr Pramod Sawant inaugurated
the festival. The annual event witnessed

Chief Minister of Goa, Dr Pramod Sawant, inaugurating the event

screening of science films, sessions
on innovation and entrepreneurship,
interaction with scientists, science
teachers workshop, master classes
by experts, science film competition,
and exhibitions by Institutes like
CSIR-NIO, National Center for Polar
and Ocean Research (NCPOR),
Indian Council of Agricultural
Research (ICAR), and Goa State
Innovation Council (GSIC). Over
9,500 delegates participated in various
events organised during the festival.
The CSIR-NISCAIR team
screened short films based on research
activities in CSIR labs — CSIRInstitute of Microbial Technology

(IMTECH) Chandigarh; CSIR-NIO,
Goa; CSIR-Institute of Himalayan
Bioresource Technology (IHBT),
Palampur; CSIR-Central Institute
of Medicinal and Aromatic Plants
(CIMAP), Lucknow; CSIR-Central
Scientific Instruments Organisation
(CSIO), Chandigarh; CSIR-Indian
Institute of Toxicology Research
(IITR) Lucknow; CSIR-Central Road
Research Institute (CRRI), Delhi
and CSIR-National Environmental
Engineering Research Institute
(NEERI), Nagpur. The team also
screened a documentary on CSIRNISCAIR followed by a discussion
on various activities of NISCAIR for

The annual event
witnessed screening of
science films, sessions
on innovation and
entrepreneurship,
interaction with
scientists, science
teachers workshop,
master classes by
experts, science film
competition, and
exhibitions.
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Screening of the CSIR films

The panellists
discussed the
importance of science
communication and
various mediums that
could be effectively
used in the process.

bridging the gap between Science and
Society.
A panel discussion on “Challenges
in Science Communication towards
Society” was also organised where Dr
Shobhna Choudhary, Dr Paramananda
Barman, Dr Meher Wan, and Mrs
Veena Jain from CSIR-NISCAIR
participated as panellists.
The panellists discussed the
importance of science communication
and various mediums that could be
effectively used in the process. The

panellists also responded to queries
from students and other participants
about various challenges in science
communication and how students
and researchers can contribute to
enlighten the public.
Speaking at the valedictor y
ceremony, the Director-General of
Council of Scientific & Industrial
Research Dr Shekhar C. Mande
lauded the efforts of CSIR-NISCAIR
in popularising science among the
society.

R&D

CSIR-CDRI Discovers Peptide Effective
in Fighting Rheumatoid Arthritis
Rheumatoid arthritis is an
inflammatory disease that affects the
joints in the human body. It is the
most common type of autoimmune
disease. Rheumatoid arthritis causes
swelling and pain in and around the
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joints. Most commonly, it affects
the hand and foot and then elbow,
shoulders, neck, jaw, ankles, knee
and hips.
Due to rheumatoid arthritis,
the cartilaginous protective cover

Group photo: L-R; Chirag Kulkarni, Naibedya Chattopadhyay, Yasir Khan, Mahesh Tiwari and
Geet K Nagar

between the joint bones is severely
degraded followed by the erosion of
the joint bones. Several studies show
that approximately one per cent of
the human population is living with
rheumatoid arthritis globally and it is
one of the leading causes of disability.
Rheumatoid arthritis occurs when
the body’s immune system becomes
“confused” and aberrantly attacks the
self, i.e. own cells/tissues to damage
their functions. In this case, it attacks
the lining of our joints which causes
swelling and pain. When the disease
progresses further, it results in bone
erosion, joint deformity finally leading
to physical disabilities.
Since this disease is related to the
immune system, researchers have
always been eager to discover a kind
of treatment that attacks the disease
selectively and doesn’t affect the
immune system in general.

Researchers at the CSIR-Central
Dr ug Research Insitute (CSIRCDRI), Lucknow, have recently
reported that a specific fragment of
a protein potentially helps in treating
rheumatoid arthritis. Besides reducing
the inflammation in joints, it also
prevents the joint bones from being
destroyed. This protein does not affect
the overall immune system of the
body and instead selectively protects
the joints in case of rheumatoid
arthritis.
This protein is secreted by a
liver fluke or parasitic worm called
Fasciola which helps these parasites
in concealing their identity from the
host immune system by diminishing
the inflammatory attack that is set
in motion by the host as a defensive
strategy to kill the parasites. This
protein is called Fasciola Helminth
Defense Molecule-1 (FhHDM-1)

Researchers at the
CSIR-Central Drug
Research Insitute
(CSIR-CDRI),
Lucknow, have
recently reported that
a specific fragment of
a protein potentially
helps in treating
rheumatoid arthritis.
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Dr Naibedya
Chattopadhyay says,
“This is a major
improvement over
the existing therapies
(disease-modifying
anti-rheumatoid
arthritis drugs or
DMARDs) that act
by suppressing the
complete immune
system of the body
which makes patients
vulnerable to bacterial
infections such as
tuberculosis.”
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and is similar to a human protein that
plays an important role in reducing
inflammatory responses. The liver
fluke protein also has a very high
anti-inflammatory response. This
similarity motivated the CSIR-CDRI
researchers to investigate the protein
and to employ it in treating rheumatoid
arthritis.
To test this protein, a mouse
model was developed that mimicked
the human conditions of rheumatoid
arthritis. For developing the model,
type–II collagen, the protein against
which autoimmunity is developed
in humans was introduced in large
quantities into mice to initiate the
process of cartilage destruction. After
20 days, when the researchers could
observe the autoimmune response in
the mice, FhHDM-1 was administered
every second day to the mice. It was
observed that FhHDM-1 prevented
the destruction of cartilage in the
joints of the mice although it could not
repair the already damaged cartilage
because the damage is reversible in the
case of rheumatoid arthritis. Besides,
it also prevented bone destruction.
There was no paw swelling after 25
days in the medicated mice.
The cartilage of the mouse who
did not receive the extracted peptide
suffered damage in 46 days.
The best part of the experiment
was that no other effect of the
extracted peptide was observed on
the overall immune system, which
confirmed the selective nature of the
peptide. The researchers are excited
about the results and are curious to
know the involved mechanism of
this selective treatment quality of
the peptide.

Currently, treatment of rheumatoid
arthritis involves the usage of an antirheumatic drug (methotrexate) which
also affects the overall immune system
and alters the anti-bacterial ability
of the immune system. Even the
monoclonal antibodies which fight
the individual inflammatory molecules
target and suppress the Tumour
Necrosis Factor (TNF alfa), which is
considered as the first line of defence
against mycobacterium. This makes
treating patients highly susceptible to
different kinds of infections including
tuberculosis.
Dr Naibedya Chattopadhyay says,
“This is a major improvement over the
existing therapies (disease-modifying
anti-rheumatoid arthritis drugs or
DMARDs) that act by suppressing
the complete immune system of
the body which makes patients
vulnerable to bacterial infections
such as tuberculosis. Although in
economically advanced countries
the prevalence of tuberculosis is
negligible, in India it is very high.
Thus, in the Indian scenario, an
ideal DMARD should be the one
that would specifically prevent joint
inflammation and destruction without
affecting the body’s overall immune
function.”
T he CDRI researchers are
considering this study as an important
breakthrough in terms of effectiveness
and selectivity in treating rheumatoid
arthritis. Future studies are necessary
for developing this peptide for
clinical use.
The studies have been published
in the FASEB Journal.

MoU/Agreements

Transfer of Technology Developed by
CSIR-CEERI
“Adulteration Monitoring System in
Milk Supply Chain”

Dr D.K. Aswal, Director, CSIR-CEERI, addressing the gathering

CSIR-Central Electronics Engineering
Research Institute (CEERI), Pilani,
signed an agreement with M/s Cuboid
Iotech Pvt. Ltd, Gurugram on 7
November 2019 for manufacturing
and marketing the Adulteration
Monitoring System in the milk supply
chain. Transfer of Technology was
done ceremoniously in a programme
which was chaired by Dr D.K. Aswal,
Director, CSIR-CEERI.
Exchange of the MoU was held
between Mr Utkarsh Kapoor, CEO
of M/s Cuboid Iotech Pvt. Ltd,
Gurugram, and Dr J.L. Raheja, Chief
Scientist and Head PME, CSIRCEERI. On this occasion, from
Cuboid IoTech Pvt. Ltd Ms Smriti
Utkarsh, Director, Mr Rami Kachroo,
Chief Technology Officer, Mr Rahul

Agarwal, Chief Risk and Strategy
Officer and from CSIR-CEERI
Dr S.A. Akbar, Chief Scientist and
Coordinator, CPS, Dr P.C. Pancharia,
Senior Principal Scientist and Incharge, CSIR-CEERI, Jaipur Centre
as well as other senior scientists of
the Institute and media personnel
were present.
It is noteworthy that the President
of India, Shri Ram Nath Kovind
had dedicated 'Ksheer Tester',
the handheld version of Ksheer
Scanner Technology developed by
CSIR-CEERI to the nation on 27
September 2017.
D r D. K . A s wa l , D i r e c t o r,
CSIR-CEERI, welcomed all the
representatives of M/s Cuboid Iotech
on the occasion and said that this

Dr Aswal said that
CSIR-CEERI, Pilani
has developed
this system
for checking
adulteration in a
milk supply chain
under CSIR's Fast
Track Translation
Project (FTT)
programme.
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Proper monitoring of
the quality of milk is
required at the level
of the village milk
collection centres,
cold storage and
during transportation,
etc. to minimise
the loss due to
quality degradation
and adulteration,
highlighted Dr
Pancharia.

Milk Supply Chain Monitoring System of
adulteration developed by scientists of
CSIR-CEERI

institute, as part of its social mission
to make the lives of common citizens
simple and comfortable, is working
relentlessly to realise the Make-inIndia mission of the Govt of India.
He said that CSIR-CEERI, Pilani has
developed this system for checking
adulteration in a milk supply chain
under CSIR's Fast Track Translation
Project (FTT) programme.
Dr P.C. Pancharia, Sr Principal
Scientist & In-Charge, CSIR-CEERI

Jaipur Centre briefly highlighted the
needs and importance of the Milk
Supply Chain Monitoring System
developed by his team. He said that the
quality of food items and the detection
of adulteration are major challenges
of the concerned departments. It is a
well-known fact that the monitoring
of perishable food items, especially
the milk supply chain, is mandatory.
Proper monitoring of the quality of
milk is required at the level of the
village milk collection centres, cold
storage and during transportation,
etc. to minimise the loss due to quality
degradation and adulteration.
Dr Pancharia described that the
system is supported by the Internet
of Things (IoT) which can monitor
each sample of the milk collection
centre and send its data to the
dairy in real-time. This system can
monitor adulterated substances that
are commonly used in milk such as
salt, urea, caustic soda, ammonium
sulphate, etc. in 20-25 seconds at
almost zero test cost. The system is
also able to describe other parameters
of milk such as fat and the solid nonfat content of milk.

Dr P.C. Pancharia describing Milk Supply Chain Monitoring System and its importance

30

CSIR News
February 2020

He underlined that it is safe to
use as well as to install at the milk
collection centres of various milk
societies at the village and tehsil
level. Representatives of M/s Cuboid
Iotech wanted to know more about
the system and Dr Pancharia answered
their queries and satisfied them.
While interacting with the media
after the transfer of technology, Dr
Aswal praised Dr P.C. Pancharia
and his team for developing this
technology to address the national
level health problem caused by the
adulteration of milk.
Mentioning the benefits of the
system, Dr Aswal said that apart
from other benefits of this nextgeneration technology system, it
provides automatic scanning of
raw milk samples at milk collection
centres. This system can also be useful
for on-the-spot milk testing by food
inspectors and for "Swasth Bharat"
this type of effective technological
intervention is necessary.
Speaking on the occasion, Mr
Utkarsh Kapoor, Chief Executive
Officer (CEO) of M/s Cuboid
Iotech Pvt. Ltd, Gurugram, also
informed about the establishment and
objectives of his company, through a
PowerPoint presentation.
In the end, he expressed his
gratitude to the Director, CSIRCEERI for providing them with
the opportunity to be in association
with the institution through this
Technology. Representatives of the
company expressed their satisfaction
with the technology and hoped that
soon it would be available in the
market as a product to benefit the
masses.

Exchange of MoU between CSIR-CEERI and M/s Cuboid Iotech
Pvt Ltd, Gurugram

Representatives of M/s Cuboid Iotech Pvt. Ltd during the ToT programme

Media
coverage
of the
technology

This system can also
be useful for on-thespot milk testing by
food inspectors and for
"Swasth Bharat" this type
of effective technological
intervention is necessary.
- Dr D.K. Aswal
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High-Value Chemicals from Waste:
Keratin and Melanin from Waste
Human Hair
[Indian patent Application No. 201911017481 Filed on
02/05/2019 ; Green Chemistry, 2019, 21, 3328 – 3333]

Scientists at the
CSIR-Central Salt &
Marine Chemicals
Research Institute
(CSMCRI), Bhavnagar
have developed an
integrated process
for the production of
keratin and melanin
from Waste Human
Hair (WHH) using a
hydrated ionic liquid.

Human hair is keratin and melanin-rich
natural fibre and considered as one of
the largest waste material produced by
humans. It has been estimated that
about 300,000 tons of human hair
are thrown away every year round the
world. Although this is biodegradable,
its accumulation in the waste stream
due to the uncontrolled disposal
is posing serious environmental
problems. However, although the
hair is dumped as waste, high-quality
human hair and its various products
are commercially exploited as well.
India is one of the major
expor ters of human hair and
during 2011-12 the Tir umala
temple alone auctioned human hair
worth US $ 2 billion. Considering
the abundance, easy resourcing,

excellent biocompatibility, immune
friendly nature upon transplantation,
favourable cellular interaction activity
and biodegradability, etc., recently
keratin extracted from human hair has
emerged as an alternative biomaterial
for a number of applications.
Considering the stimuli-sensitive
nature of the protein, various mild
extraction methods to extract keratins
from hair have been developed
leading to a number of biomaterial
applications for the protein fibre.
The market value of keratin is
Rs 15000-20000/kg while melanin is
more expensive than gold and sold
around Rs 4000-5000/g. The common
methods applied to solubilise human
hair are acidic, basic and enzymatic
hydrolysis; sulfitolysis is also a

Integrated processing showing extraction of multiple products from waste human hair
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common method applied to dissolve
keratin. But the toxicity of many of
the used chemicals and uncontrolled
drastic reaction conditions often result
in the formation of keratin with low
molecular weight, which degrades
the quality and hence the application
potential of the protein. Among
various solvents, the use of ionic
liquids is increasing to process various
waste including human hair.
Scientists at the CSIR-Central
Salt & Marine Chemicals Research
Institute (CSMCRI), Bhavnagar have
developed an integrated process
for the production of keratin and
melanin from Waste Human Hair
(WHH) using a hydrated ionic liquid.
The hydrated ionic liquid is found to

completely solubilise 20-25% w/w of
waste human hair.
Melanin and keratin with 10-22%
and 36-38% yield were isolated from
the solution. Due to the very good
nitrogen content (5.00-6.99%) in the
hydrated ionic liquid remaining after
the isolation of melanin and keratin
and evaporating water present in it,
it can be used to fortify nitrogendeficient liquid seaweed plant
biostimulant and can be used as an
agricultural nutrient for plant growth.
Contributed by Dr Kamalesh Prasad,
Senior Principal Scientist, CSIR-CSMCRI,
Bhavnagar-364002, Gujarat.
Email: kamlesh@csmcri.res.in/drkamaleshp@
gmail.com

Conferences/Workshops/Training Programmes

Annual Students Conference 2019 at
CSIR-NCL

Prof. Amitabha Chattopadhyay during his lecture

Research students at CSIR-National
Chemical Laboratory (CSIR-NCL),
Pune, with support from the Student
Academic Office organised the
second Annual Students Conference
during 28-29 November 2019 to
provide a platform to the research

students and expose them to various
research disciplines providing an
opportunity to know the work,
concept, mindset & strategies of
other research groups.
The two-day conference was
spread in six sessions including

Renowned membrane
biologist Prof. Amitabha
Chattopadhyay, CSIRCentre for Cellular
and Molecular Biology
(CCMB), Hyderabad,
delivered the special
lecture on the first day.
The lecture was on
the topic “G Proteincoupled Receptors
in the Context of the
Membrane Bilayer: An
Intimate Association
with Cholesterol”.
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Prof. Chattopadhyay
talked about the
importance of GPCRs
and what they do.
The GPCRs allow
the entry of the
cell to feel what is
happening outside
the cell as they
initiate the signalling.
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oral presentations by around thirty
research students of CSIR-NCL and
special talks by the invited guests.
Research students from six scientific
divisions of CSIR-NCL, namely,
Catalysis & Inorganic Chemistry,
Chemical Engineering & Process
Development, Physical & Materials
Chemistry, Polymer Science &
Engineering, Biochemical Sciences
and Organic Chemistry presented
their research work on various topics.
Prof. J.W. McBain Memorial
Lecture was also organised as
a part of this event. Renowned
membrane biologist Prof. Amitabha
Chattopadhyay, CSIR-Centre for
Cellular and Molecular Biology
(CCMB), Hyderabad, delivered the
special lecture on the first day. The
lecture entitled ‘G Protein-coupled
Receptors in the Context of the
Membrane Bilayer: An Intimate
Association with Cholesterol’ threw
light on the G Protein-coupled
Receptor (GPCR) starting from
the early idea of the receptor to
understand its evolution and various
aspects of the GPCR research. The
chemical substance can act as receptor
for a stimulant in the body. GPCR is
also called a seven-transmembrane
helices because it passes through the
cell membrane seven times.
Prof. Chattopadhyay talked
about the importance of GPCRs
and what they do. The GPCRs allow
the entry of the cell to feel what is
happening outside the cell as they
initiate the signalling. He talked
about GPCR biology and signalling
focused on the role of membrane
activity, the dynamics and function
with implications in health and

disease. He highlighted that today
36% of drugs approved by the Food
and Drug Administration (FDA)
target mainly GPCRs. He explained
how the information is encoded in
the ligand-induced conformation
rearrangements in transmembrane
domains.
Prof. Chattopadhyay said that
in the human body there are more
than 800 GPCRs out of which
only 15% of them are known
drug GPCRs. There is a possibility
that the GPCRs which are not yet
recognised could be the potential
drug targets for diseases related to
the immune system, asthma, arthritis
which cannot be treated effectively
by today’s drugs. He touched upon
the topic of ‘Serotonin Receptors
in Neurobiology’ and explained the
current classification of serotonin
receptors. The serotonin receptors
act as neurotransmitters in the
brain and are present in a variety of
organisms right from drosophila and
nematodes to humans. The signalling
involving serotonin includes several
cognitive and behavioural functions,
if the signalling is not correct it
leads to troubles such as depression,
anxiety, schizophrenia, etc.
Serotonin signalling is very
important to make one feel happy.
Many of the antidepressant drugs
are based on this phenomenon that
balances the serotonin signalling
making ‘Feel Good Drugs’. The
pharmacological characteristics of
the receptors reveal that there are 16
subtypes of the serotonin receptors.
Prof. Chattopadhyay explained
the Bloch Hypothesis, how
cholesterol is made in the human

Dr G.P. Singh during his talk

Prof. Suresh Bhargava delivering his lecture

body with catalytic reactions by
around 30 enzymes. He said that
cholesterol
has
sophisticated
chemistry but it is profitable in terms
of information. Bacteria don’t have
cholesterol, although they need
cholesterol for survival; since they
don’t have any enzyme they cannot
make cholesterol. Yeast does make
cholesterol. This chemistry can be
applied by using those precursors to
understand how life was in the prebiotic days, to find out what is that
unique cholesterol that fine-tunes
the interaction with today’s proteins.
It can also be studied by simulations,
biophysics, etc. He said that, “Most
of your body cholesterol is in the
brain, as it is the cholesterol-rich
part of the body.” He also informed
about the highest-selling drugs today
called STATINS that actually inhibit
cholesterol synthesis in the body.
A special Industry talk was
rendered by Dr G.P. Singh, Senior
Vice-President, Lupin Limited, Pune,
on the topic “Process Development
in the Pharmaceutical Industry: An
Overview”. Dr G.P. Singh said, “The
greatest scientific achievements in
any pharmaceutical industry are
done by the drug discovery team.
This chemistry can make wonders to
the lives of the people.”

He presented the current status
of the Indian Pharmaceutical Market
as the fastest growing market globally
with a rate of 10% per annum. India
accounts for about 40% generic
drug approvals in the US; over ten
thousand companies operate in
India, employing more than five lakh
people in high skill areas like R&D
and manufacturing and providing
medication to 1.3 billion people
around the globe.
Dr Singh said that the R&D
programme is crucial for the pharma
industry. Research has shown that
companies with a persistent R&D
strategy outperform. He talked about
the opportunities and challenges in
this field. Biosimilars, gene therapy
and specialty drugs are seen as
good opportunities and lack of
capabilities in the innovation space
and the dependence on external
markets for intermediates and Active
Pharmaceutical Ingredients (API)
are some of the challenges.
He also threw light on the
intellectual property realms explaining
the criteria of patentability, which
includes novelty, non-obviousness
and utility. He explained the drug
discovery process, API development
and stages, product life-cycle and
different management strategies. He

Dr Singh said that the
R&D programme is
crucial for the pharma
industry. Research has
shown that companies
with a persistent R&D
strategy outperform.
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Prof. Suresh
Bhargava's
motivating talk
was all about
the different
approaches which
will make a different
persona. He told
the students, “India
is no more just a
place for you but
the entire world is
the place for you.”
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also talked about polymorphism in
pharmaceuticals. More than 50% of
API is estimated to have more than
one polymorphic form.
Prof.
Suresh
Bhargava,
Distinguished Professor, RMIT
University, Australia, delivered a
public talk on the topic “Me 2 We:
The Power of Collective Intelligence
to Translate Knowledge-Economy
into Innovation”. The motivating talk
was all about the different approaches
which will make a different persona.
He told the students, “India is no
more just a place for you but the
entire world is the place for you.”
The time has changed now, he
said, the approach has to be changed.
“Me” is the most dangerous word;
the expectations grow fast with this
approach. If a single change of
“Me” to “We” happens in India, it
will be a great achievement. When
ideas come together, they make a
huge difference; the innovation from
you will translate into innovations
with real products which the market
wants to appreciate.
Prof. Bhargava shared his
experiences and ideas which were
useful for the researchers in the
laboratory. He said that collaborative
research holds the key to solve the
problems at the local and global
level. He gave the 4E mantra for
better education: Expansion, Equity,
Excellence
and
Employability.
He also gave the 3R mantra for
success: Recognise, Remember and
Reciprocate. He concluded his talk
saying “Success is that, which makes
you happy.”
Prof. Calum Drumond and
Prof. Charlotte Conn from RMIT

University, Australia, also interacted
with the students in the concluding
session of the conference. The
research students of CSIR-NCL
were informed about the current
research opportunities at RMIT
University and different aspects of
the research were explored during
this interaction.
During the concluding session of
the Conference, 12 best performing
students were felicitated with
trophies, certificates and prize money.
The conference was jointly
coordinated by Govind Porwal
and Gayatri Salunke. More than 50
abstracts were received out of which
30 were shortlisted for presentations.
"It is indeed a great platform
to showcase research work and
simultaneously learn how to share
knowledge effectively. One can learn
about a variety of work going on in
various labs and departments and this
opens up avenues for collaborations,"
said Prashant Yadav from Polymer
Science and Engineering Division.
“I gathered new insights into
how we can deliver and portray our
research findings within a short
time successfully to a wide audience
from various research backgrounds.
Bringing multiple research minds to
share their outcomes is a step towards
broadening the opportunities to think
more,” added Ms Betsy K.J. from
Catalysis and Inorganic Chemistry
Division.
Contributed by Ganesh Mane and
Prabhakar Ingle (pk.ingle@ncl.res.in),
Publication and Science Communication
Unit,
CSIR–National
Chemical
Laboratory, Pune-411008

Training Programme on Multi-Hazard
Resistant Housing and Habitat for
Engineers of Uttarakhand

Inaugural Address by Dr N. Gopalakrishnan, Director, CSIR-CBRI, Roorkee

A five-day skill developmenttraining programme for Engineers
of Uttarakhand on “Multi-Hazard
Resistant Housing and Habitat”
was conducted under the aegis of
the CSIR Integrated Skill Initiative
with the financial suppor t of
Department of Disaster Management
& Rehabilitation, Government of
Uttarakhand during 16-20 December
2019 at CSIR-Central Building
Research Institute (CBRI), Roorkee.
The course aimed at enhancing
knowledge and skills on planning and
designing, construction techniques,
quality control and construction
of buildings to mitigate the risk in
existing buildings by the field level
machineries.
Dr N. Gopalakrishnan, Director,
CSIR-CBRI, Roorkee, inaugurated the

Demonstration of Walling & Roofing Components

course and informed that disasters
strike at different scales in every
season and every corner of the
world and cannot be predicted. It is
important to put time into planning
and preparation long before the
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Distribution of Certificates

During the skill
developmenttraining programme
technical inputs and
field demonstrations
were given to the
participants to
understand the latest
technologies on
different aspects of
multi-hazard resistant
construction practice.

disaster risks. He also said that this
could be achieved by enhancing
the knowledge and skills of the
implementing authorities through
providing training/demonstration/
skill developmental activities to
the field level functionaries. Dr R.
Dharmaraju, Senior Principal Scientist
& Course Coordinator, welcomed
the gathering and briefed about the
programme.
During the course, technical
inputs and field demonstrations were

given to the participants to understand
the latest technologies on different
aspects of multi-hazard resistant
construction practice. Participants
visited the various laboratories to
acquire practical/field aspects of
construction systems. Forty-seven
engineers attended the course from
different departments of Uttarakhand
Government. The session concluded
with the distribution of certificates to
the participants.

Participants
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Important Awareness Days Observed by
CSIR-CBRI under JIGYASA

CSIR-Central Building Research
Institute, Roorkee, observed various
awareness days under JIGYASA:
Student-Scientist Connect
Programme. CSIR-CBRI team of
scientists and experts brainstormed
on the various areas of science and
introduced them to different aspects
related to science and technology.

World Soil Day

At the Government Upper Primary
School, Khanjarpur, Roorkee, on
5 December 2019 on the occasion
of World Soil Day 2019, Dr Atul
Kumar Agarwal presented a lecture on
“Importance of Soil” and informed

about the theme of World Soil Day
2019 — “Stop Soil Erosion, Save
our Future”. He explained that the
top-most fertile soil erodes or is
contaminated due to various reasons
such as erosion from strong wind/
water flow, continuous cultivation
without re-establishing soil nutrients,
excessive deforestation weakening
soil grip, increased pollution and
chemical contamination, etc. This
topsoil is essential for the growth of
nutrients and the development of
microorganisms that are essential for
the fertility of the soil and healthy
crop growth. This results in a decrease
in soil fertility.

Dr Atul Kumar
Agarwal presented
a lecture on
“Importance of Soil”
and informed about
the theme of World
Soil Day 2019 —
“Stop Soil Erosion,
Save our Future”.
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The students pledged
to plant trees
for environment
protection, pollution
control, soil
conservation, water
conservation, avoiding
plastic and expressed
their commitment
to spreading this
message to all.

He also discussed soil conservation
measures such as strengthening
soil through roots by plantation
of deep-root trees, prohibition of
plastic, prevention of soil pollution
from industrial or chemical wastes,
maintaining fertility of soil with green
manure, limited use of chemical
fertilizers, conservation of soil’s
natural nutrients by crop rotation,
terrace farming on hilly areas, etc.
The students pledged to plant
trees for environment protection,
pollution control, soil conservation,
water conservation, avoiding plastic
and expressed their commitment to
spreading this message to all.
Students were also informed
about environment-friendly building
materials, waste-to-value added
products and technologies for rural
India developed by CSIR-CBRI,
Roorkee. Students discussed career
opportunities at CSIR in various areas
of science.

Vijay Diwas

CSIR-CBRI scientists visited J.P.
International School, Landhora, on
14 December 2019. A moment of
silence was observed to pay tribute
to the martyrs of the 1971 War
and salute their courage, valour and
martyrdom, to commemorate Vijay
Diwas (observed on 16 December
nationwide).
Dr Atul Kumar Agarwal presented
a lecture on “Education, Science
& Development” and said that
education, science and development
are all interdependent. He said that
the purpose of education is not
to remember facts but to train the
intellect to be able to think. He
inspired the students with the life and
works of famous scientists such as
Einstein, Henry Ford, Madam Curie,
Edison, C.V. Raman, Newton and
A.P.J. Abdul Kalam. Further, he also
informed about the glorious history
and achievements of CSIR and CBRI.
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