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In The News

Combating Coronavirus Outbreak

CSIR Steps up to its Scientific
Social Responsibility

With Covid-19, the new deadly strain of
Coronavirus, affecting almost 6 lakh and
causing the death of more than 27,000 people
in 193 countries, the Council of Scientific and
Industrial Research (CSIR) has stepped in with
its expertise in various areas.
Frequent hand-washing with soap water
or alcohol-based sanitiser has emerged as a
major safeguard against the deadly Coronavirus
sweeping the world. The disease created such

a panic that hand sanitisers soon went out of
stock and at some places fake products even hit
the markets.
Coming up with an immediate solution,
scientists at the CSIR-Institute of Himalayan
Bioresource Technology (CSIR-IHBT) based in
Palampur, Himachal Pradesh, have developed
an alcohol-based formulation of hand sanitiser
with alcohol content as per the World Health
Organization (WHO) guidelines.
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An electrostatic
disinfection machine
developed by
CSIR-CSIO can
disinfect any surface,
place or object. The
machine can be used
in public places, bus
stands, airports and
even in homes. The
size of the machine
can be customised
according to the use.
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The newly formulated hand
sanitizer contains active tea
ingredients, natural flavours and
alcohol; chemicals like parabens,
synthetic fragrance, triclosan and
phthalates have not been used in the
sanitizer.
The technology has been
transferred to a Palampur-based
company M/s A.B. Scientific
Solutions for commercial production
for which an agreement was signed
between the institute and the
company.
Meanwhile, the CSIR-Industrial
Toxicology Research Institute (CSIRIITR), Lucknow, also distributed
hand
sanitisers
manufactured
by it among people in essential
services. The Insitute handed over
10,000 sanitiser units to the district
administration.

An electrostatic disinfection
machine has also been developed by
the Central Scientific Instruments
Organisation
(CSIR-CSIO),
Chandigarh. It can disinfect any
surface, place or object. The machine
can be used in public places, bus
stands, airports and even in homes.
The size of the machine can be
customised according to the use.
Based on charge particle theory,
the new electrostatic disinfection

machine has already undergone trials
and is said to be 80% more effective
than other spraying machines.
Its technology has already been
transferred to a Karnataka-based
company.
CSIR’s
Hyderabad-based
laboratory Centre for Cellular &
Molecular Biology (CSIR-CCMB)
is working on diagnostic kits for
Covid-19. It is helping its incubating
companies come out with ideas.
“Testing facility” at CSIR-CCMB is
also being used to test samples of
infection by coronavirus. The facility
has the capacity to test 1,000 samples
in a day. CCMB is also training
technicians for Covid-19 testing.
CSIR has also announced support
for Industry-Academia partnership
for immediately furthering urgent
research on Covid19 and developing
technologies for faster and costeffective diagnostics, ventilators and

other assistive devices, and fast-track
clinical trials of repurposed drugs.
The call for participation has been
issued under its New Millennium
Indian Technology Leadership
Initiative (NMITLI) – a pioneering
programme for public private
partnerships in R&D in India.
Meanwhile,
pharmaceutical
company Cipla has announced that
it is fast-tracking repurposing of its
wide variety of respiratory, asthma,
anti-virals and HIV drugs to meet
challenges arising from coronavirus
in collaboration with scientists
from the CSIR-Indian Institute of
Chemical Technology (CSIR-IICT),
Hyderabad.
The Council of Scientific and
Industrial Research is at the forefront
of combating one of the most severe
and critical health challenges faced
by the country in many years.

CSIR has also
announced support
for IndustryAcademia partnership
for immediately
furthering urgent
research on Covid19
and developing
technologies for faster
and cost-effective
diagnostics, ventilators
and other assistive
devices, and fasttrack clinical trials of
repurposed drugs.
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Scientists of the
CSIR-Central
Scientific Instruments
Organisation
(CSIO), Chandigarh,
have developed
a technology for
manufacturing
patient-specific
medical implants
for several human
body parts with the
help of ComputerAided Design
(CAD) followed by
3D printing of the
biocompatible metals.

3D-Printed Patient-Specific
Medical Implants
Scientists of the CSIR-Central
Scientific Instruments Organisation
(CSIO), Chandigarh, have developed
a technology for manufacturing
patient-specific medical implants
for several human body parts.
The
technology
has
been
recently transferred to industry
for commercial production and
marketing of the product.
Although medical implants
of biocompatible metals are now
common in cases of fractured bone
surgeries, due to the very complex
anatomy of the human body surgeons
have to face extreme challenges in
reconstructive surgeries. Implants
made with common specifications
don’t fit well in different patients.
Patient-specific
implants
are required in trauma, diseases
like cancer, fungal infection or
other reconstructive surgeries for
specifically targeted patients. Patientspecific implants are also required in
the case of unavailability of implants

for specific sites of the human body
or when available implants do not
fulfil the anatomical requirement
of a patient. Researchers worldwide
are in a race to make patient-specific
implants.
Scientists at CSIR-CSIO have
attempted to solve this complex
problem with the help of ComputerAided Design (CAD) followed by
3D printing of the biocompatible
metals. In this process, the patient’s
CT-Scan/MRI data is utilised to
design the implant with specifications
compatible with patients.
The CT-Scan/MRI data is used
to generate the 3D CAD model of
the anatomic site where the surgery
is to be performed. Based on the
CT-Scan or MRI data, the surgeons
remove the infected volume from the

Designed Implant for zygoma cancer patient
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human body. After removal of tissue
lesion, the 3D model of the void
is prepared using CAD modelling
software taking care of fitting and
functionality of the implant. This
CAD model is converted into a 3D
part using the 3D printing process.
3D printing of metal involves
melting the metal powder with the
help of high power lasers. Different
metals have different melting
temperatures. Titanium is the
preferred metal for implants because
of its biocompatibility. Different
titanium alloys are now used due to
their compatibility with the human
body and their mechanical properties.
CSIR-CSIO scientists are using the
Titanium grade 23 biocompatible
alloys for making patient-specific

CAD from CT Data
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Designed Implant

Printed Implant

Patient Specific Mandible (lower jaw) Implant,
cancer patient

Lattice Structured Generic Implant

implants. The fabrication time varies
according to the size and complexity
of the implants.
Vijay K. Meena, one of the
inventors and a principal scientist at
CSIR-CSIO, says, “There are around
53 fatal road accidents occurring
every hour. In many cases, the
available implants are not able to
fulfil the requirement due to the type
and extent of injury to the patient.
Many accidents leave the patient’s
face disfigured. With this technology,
the patient’s face can be restored. It
will also help in making the implants
to replace the bones removed due to
bone cancer and fungal infections.
This technology has the potential
to fabricate implants for many
amputations and joint replacements.”
The CSIO researchers are also
fabricating patient-specific implants
with solid and porous metal interfaces
depending upon the requirement.
The porous or lattice structure of
the implant improves the chances of
bone tissue growth into the implant
thus giving a platform for biological
fixation between the implant and
host bone. These implants, fabricated
by iARM lab of CSIO are being used
in hip, spine, etc.

“With this technology,
the patient’s face
can be restored.
It will also help in
making the implants
to replace the bones
removed due to bone
cancer and fungal
infections. This
technology has the
potential to fabricate
implants for many
amputations and joint
replacements,” says
Vijay K. Meena.
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Early Diagnostic Biomarker for
Diabetic Nephropathy

Representational graphics

The research study
has identified
urinary Asymmetric
to Symmetric
dimethylarginine Ratio
(ASR) as a potential
biomarker for early
prediction of Diabetic
Nephropathy (DN).
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A recent breakthrough research study
has identified urinary Asymmetric to
Symmetric dimethylarginine Ratio
(ASR) as a potential biomarker
for early prediction of Diabetic
Nephropathy (DN). This research
has been published in the journal
Scientific Reports.
The
research
was
a
multidisciplinary collaborative effort
of scientists from the CSIR-National
Chemical Laboratory (CSIR-NCL),
Pune, and clinical researchers from
the Madras Diabetes Research
Foundation (MDRF), Chennai, and
National Institute of Mental Health
and Neurosciences (NIMHANS),
Bengaluru.
Dr
Venkateswarlu
Panchagnula (CSIR-NCL) and
Dr
Kuppan
Gokulakrishnan
(NIMHAMS and MDRF) are the
lead scientists in this project while
Dr V. Mohan (MDRF) is the lead
clinician in the study.
Diabetic Nephropathy is among
the most significant long-term

complications associated with type
2 Diabetes Mellitus (T2DM). The
risk of End-Stage Renal Disease
(ESRD) resulting in premature
morbidity and mortality is estimated
to increase 12-fold with diabetes.
Microalbuminuria (MIC) is an early
non-invasive marker of renal disease
and its progression. However, it
takes several years of diabetes for
MIC to occur. Interventions are also
much less effective in some patients
with MIC who manifest advanced
pathological changes. Development
of sensitive early-stage disease
markers and alternative diagnostic
approaches are thus essential for the
detection of DN.
Symmetric and asymmetric
dimethylarginines (SDMA and
ADMA) are structural isomers.
Altered circulatory asymmetric and
symmetric dimethylarginines have
been independently reported in
patients with end-stage renal failure
suggesting their potential role as

mediators and early biomarkers of
nephropathy. These alterations can
also be reflected in the urine. Asian
Indians are known to be more prone
to insulin resistance, predisposed
to cardio-metabolic diseases, and
DN. However, there is a lack of
data on urinary ASR in relation
to nephropathy in this high-risk
population.
The
researchers
evaluated
the efficiency of ASR using
Matrix-Assisted Laser Desorption/
Ionization
Mass
Spectrometry
(MALDI MS) from more than
500 people with varying levels of
glucose intolerance as well as
in patients with T2DM with or
without DN.
The highly selective MALDI
MS/MS methodology and data
processing algorithm were developed
by Dr Panchagnula’s group at
CSIR-NCL. MALDI MS, a mass
spectrometry approach, is generally
used for protein identification. The
CSIR-NCL patented technology
used MALDI MS/MS in a process
for detecting isomeric biomarkers.
This approach can easily be adaptable
to the diagnostics laboratory
environment. It is capable of
accurately and rapidly determining
the biomarker ratio in thousands of
patient samples using a cost-efficient
process. Method validation was
performed by Dr Prabhakar Sripadi’s
group from the Indian Institute of
Chemical Technology, Hyderabad
(CSIR-IICT).
The study found that the
ASR profile is lower in MIC and
Macroalbuminuria (MAC) suggesting
that it has the potential to be used as

an early diagnostic marker. The study
was able to correctly identify 72% of
MIC and 91% of MAC respectively
among Asian Indians, a population
that is currently considered the
epicentre of the worldwide diabetes
epidemic.
“Early diagnosis of DN using a
sensitive biomarker such as ASR is
beneficial to detect the onset of DN
and to prevent/delay the progression
into overt nephropathy. Our work is
a proof-of-concept that shows the
use of ASR for assessing progressive
DN and this could aid future
studies to understand the biology
of nephropathy and the search for
new treatments,” says one of the
lead researchers Dr Gokulakrishnan,
Assistant Professor, Department of
Neurochemistry, NIMHANS. He is
also serving as a Visiting Scientist
at MDRF.
“Dimethylarginines (DMAs) are
susceptible to protein binding, which
may result in differential recovery
for normal and proteinuric urine
samples. Therefore, any quantitative
estimation of these biomarkers
and eventually meaningful clinical
interpretations would have to take this
into account as urine from patients
with kidney disease has significant
protein content. Estimation of their
ratios using our approach offers
a robust alternative to individual
quantitative
measurements.
In
this context, the decreased ASR
in patients with MIC and MAC in
our study is an important finding,”
explains Dr Panchagnula, Principal
Scientist and Associate Professor
from CSIR-NCL, also a lead author
of this work.

The CSIR-NCL
patented technology
used MALDI MS/
MS in a process for
detecting isomeric
biomarkers. This
approach can easily
be adaptable to the
diagnostics laboratory
environment.
It is capable of
accurately and rapidly
determining the
biomarker ratio in
thousands of patient
samples using a
cost-efficient process.
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Dr V. Mohan from MDRF
stated, “MAC is a strong predictor
of disease progression that only
develops at an advanced stage of
DN. However, at this stage, little can
be done to prevent the development
of end-stage kidney failure. Our
study reported ASR cut-points for
identifying MIC and MAC, which is
an important and clinically relevant
finding.”
Dr Gokulakrishnan also added,
“This new study is significant because

the findings should cause concern
in a country where most treatment
costs are paid out-of-pocket by
patients, and highlight the urgent
need for early diagnosis, effective
prevention measures and search for
novel therapeutic measures.”
The research provides an insight
into disease progression and timely
prevention and management to reduce
adverse outcomes of nephropathy in
all patients with type 2 diabetes.

MoU/Agreements

CSIR-NCL and GMM-Pfaudler Sign
Licensing Agreement for Glass-lined
Micro-reactors

CSIR-NCL has
developed the first of
their kind miniaturised
glass-lined flow
reactors, where glass
is coated on metal,
thereby increasing the
chemical compatibility
of the reactors without
compromising on its
performance.
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CSIR-NCL and GMM-Pfaudler teams during the signing of the agreement

Continuous flow manufacturing
is considered as the future of
pharmaceutical and fine chemicals
industry. A large number of Indian
industries are moving into continuous
flow synthesis. Micro-reactors/flow
reactors are the most important part

of continuous manufacturing.
CSIR-NCL has developed the
first of their kind miniaturised glasslined flow reactors, where glass is
coated on metal, thereby increasing
the chemical compatibility of the
reactors without compromising on
its performance.

On 17 February 2020, Prof.
Ashwini Kumar Nangia, Director
CSIR-NCL and Mr Tarak Patel,
Managing Director, GMM-Pfaudler
Ltd, signed a licensing agreement for
designing, engineering, fabrication
and marketing of these precision
reactors.
GMM Pfaudler Limited is a
58-year-old leading manufacturer and
supplier of glass-lined and engineered
equipment and systems for critical
applications in the global chemical
and pharmaceutical markets. These
glass-lined micro-reactors designed
by Dr Amol A. Kulkarni and coworkers are patented by CSIR-NCL.
These micro-reactors are the first of
their kind among the existing microreactors and flow reactors typically
available in metals, polymers, glass
and ceramic. They are expected to
occupy a niche place in chemical
manufacturing and the team will
work closely with GMM Pfaudler
Ltd. for developing the successful
implementation of the technology.
These composite material flow
reactors will be able to handle
corrosive chemicals and will also

be able to handle reactions at high
temperature and high pressure.
After signing of the agreement
Mr Tarak Patel mentioned that their
early response from the market
research has been excellent and
with the help of scientists from
CSIR-NCL they will cater to the
manufacturing of agrochemicals
and pharmaceutical sectors primarily
handling halogenated reactants,
intermediates and products. The
reactors have already been tested for
such reactions.
Prof. Nangia stated that R&D at
CSIR-NCL on flow synthesis and
micro-reactors has been at par with
international groups. The activity was
started through in-house funding in
2007 and subsequently funded by
CSIR.
Mr Ashok Pillai, the Chief
Operating Officer, GMM Pfaudler said
that through the industry consortium
on micro-reactors at CSIR-NCL, he
has been closely associated with the
activity of designing these reactors.
GMM Pfaudler will be using their
patented fabrication methodology for
making these reactors and sees new
opportunities in this segment.

These micro-reactors
are the first of their
kind among the
existing micro-reactors
and flow reactors
typically available in
metals, polymers,
glass and ceramic.

R&D

Design & Strengthening Measures for
Building Foundation Systems in Hilly
Regions by CSIR-CBRI
CSIR-Central Building Research
Institute, Roorkee, (CSIR-CBRI)
undertook a project to provide
suitable design and strengthening
measures for safety and stability of

building foundations in hilly regions.
All 13 EWS (Economically Weaker
Section) building plans developed
at CSIR-CBRI, Roorkee, for mass
housing clusters have been analysed in
CSIR News
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interaction problems
for hilly areas where
clusters of houses
come up. Further,
the bearing capacity
values based upon
various RMR ranges
were used for the
computation of
required footing
Fig. 1: Typical Geometry of the Slope Model
Fig. 2: Contour of Max. Shear Strain for a
Typical Model
sizes. The findings
for EWS Plan 1 are
shown in Table1.
Similar results
for other EWS plans
have been computed.
In continuation
of the 2D finite
element analysis of
conventional strip
footings on slopes,
Fig. 3: Slope Model with Single Joints at 145°
Fig. 4: Contour of Displacement Vectors
further numerical
analysis of strip
Staad pro for earthquake zones IV and footing under pseudo-dynamic
V (in which most of the hilly areas of loading has been performed (Fig. 2).
All 13 EWS
India fall) for horizontal ground and
The safety factor results have
(Economically Weaker
sloping topography (Fig. 1).
been compiled and shown in
Section) building
From these structural analyses, Table 2.
plans developed at
the maximum footing reactions have
2D and 3D jointed discrete
CSIR-Central Building
been computed for different load element modelling for rock mass has
Research Institute
combinations as per the IS codes. been initiated. For this purpose, the
(CBRI), Roorkee.
These load values will be utilised Universal Distinct Element Code
to carry out foundation proximity (UDEC) and three-dimensional

R&D

Table 1: Bearing Capacity of Rock Mass Based upon Various RMR Values
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RMR
of Rock
Mass

Net Safe
Bearing
Capacity
(kN/m2) as
per Table 3
of IS 12070:
2010

100 to 81
80 to 61
60 to 41
40 to 21
20 to 0

4412
2843
1569
588
392

Earthquake Zone IV
Max. Design
Load on
Footing (kN)

Footing Size
Required
(m x m)

2720 for G + 3

0.78 x 0.78
0.97 x 0.97
1.31 x 1.31
2.15 x 2.15
2.60 x 2.60

Earthquake Zone V
Max. Design
Load on
Footing (kN)

Footing
Size
Required
(m x m)

1925 for G + 2

0.66 x 0.66
0.82 x 0.82
1.10 x 1.10
1.80 x 1.80
2.21 x 2.21

Table 2: Safety Factor of Slopes for Various Footing Sizes & their Locations
w.r.t. Slope Crest
Foundation
Depth (Df),
m

Width of
Footing
(Bf), m

0.2

0.2

0.3

0.3

0.4

0.4

Safety Factor of Slopes
Footing Edge
Distance (Xf)

Dry Static

Wet Static

Dry
PseudoStatic

5B = 1.0 m

1.00

1.00

1.00

10B = 2.0 m

1.25

1.01

1.02

5B = 1.5 m

2.00

1.32

1.26

10B = 3.0 m

2.08

1.37

1.29

5B = 2.0 m

1.30

1.14

1.13

10B = 4.0 m

1.34

1.21

1.18

Distinct Element
Code (3DEC) have
been utilised. Once the
expertise is developed,
these codes will be used
for carrying out the
necessary parametric
analysis for creating
d e s i g n ch a r t s a n d
tabular values for
foundation design on
jointed rock mass.
Safety analysis of
a slope (Fig. 3) with
joints dipping at 145°
(i.e., daylight out of
the slope at 35°) and
joint spacing of 20
cm was perfor med
Fig. 5: Geometry, Model & Load-Displacement Curve for the footing on intact rock
using discontinuum
modelling in 3DEC. The failure 1m x 1m on a horizontal intact rocky
mechanism that develops combines ground. The safe load capacity was
sliding along joints near the slope toe obtained was 138 kPa corresponding
with tensile failure of the blocks near to a settlement of 11 mm (Fig. 5).
the top of the slope. The calculated Analysis for a single set of joints
factor of safety is 1.31 for this case with varied spacing values is under
(Fig. 4).
progress.
Numerical analysis for determining
the maximum load-bearing capacity Contributed by Mr Koushik Pandit &
has been done for footing size of Dr Shantanu Sarkar, CSIR-CBRI, Roorkee
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BIOCOM, 2020 Workshop

The BIOCOM 2020 team

The workshop
provided an
excellent forum for
mutual sharing of
knowledge, expertise
and experience and
exchange of ideas
amongst scientists,
researchers, industry
professionals and
regulatory personnel
pertaining to the
healthcare domain.
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In pursuit of the development
of technologies for healthcare
application, there is an emerging
need for commercialisation in a
cost-effective manner, both for a
societal mission and also to enhance
the visibility of the host/funding
organisation.
Nonetheless, it is known that
the technology built at the lab level,
especially for healthcare application
meets with enormous hurdles before
obtaining regulatory clearance, for
licensing to industries. The work
becomes even more difficult in case
the new material developed belongs
to some less known area of the
healthcare sector, e.g., bioceramics,
much of which is still being explored.
Hence, for the inventor scientist
it has now become mandatory to
understand and become acquainted
with every step of his/her technology
starting from bench scale to regulatory
approval for conducting clinical trials,
know-how preparation and finally,
transferring the same to industry for
commercialisation.

To bridge the gap, a one-day
workshop on ‘Bioactive glass,
Ceramics & Composites in Healthcare:
Current Technological Trends, 2020”
(BIOCOM, 2020), was organised
on 28 January 2020 at CSIR-Central
Glass and Ceramic Research Institute
(CGCRI), Kolkata. The workshop
provided an excellent forum for mutual
sharing of knowledge, expertise
and experience and exchange of
ideas amongst scientists, researchers,
industry professionals and regulatory
personnel pertaining to the healthcare
domain.
Dr K. Muraleedharan, Director,
CSIR-CGCRI and Chair man,
BIOCOM 2020 commenced the
inaugural session with his welcome
address.
Dr Ajay Kumar Singh,
Distinguished Scientist & Director
General (Life Sciences) DRDO,
Ministry of Defence, graced the event
as Chief Guest. In his deliberation, he
focused on the challenges imposed by
different materials viz. shock-proof
materials, wound healing materials,

lightweight high strength material with
respect to the application.
Later, the student poster session
was opened by the Chief Guest.
The workshop deliberations
were divided into five brainstorming
technical sessions comprising
insightful lectures of several eminent
dignitaries from the healthcare
domain. Prof. Bikramjit Basu,
Professor, The Materials Research
Centre, IISC, Bengaluru, presented
the topic “Translational Research
at the Intersection of Engineering,
Biology and Medicine: Opportunities
and Challenges”. In his lecture, he
mentioned several novel prototypes
for total hip replacement. Further, he
provided the essence of “Integrated
computational material engineeringbased predictive manufacturing
approach”, “3D printing for tailormade implant” and “biomedical coating
for cardiovascular applications”.
Dr A. Ramkishan, Deputy Drugs
Controller (India), talked about
numerous investigational new drugs
and their clinical trial rules, a timeline
of the same and accelerated approval
process for a new drug. Prof. Sujoy
K. Guha, Honourable Professor
of IIT Delhi presented his major
contributions in the area of nonhormonal polymer-based injectable
male contraceptive (RISUG). Dr
Srikanta K. Rath, Senior Principal
Scientist & Coordinator, GLP
facility, Toxicology and Experimental
Medicine Division, CSIR-CDRI,
Lucknow, pondered upon several preclinical developments of bioceramics
as healthcare product”. Dr Quazi
Syed Zahiruddin, Research Director
and Professor, DMIMS, Maharashtra,

At the inaugural session, (sitting from left) Shri Ashim Kumar Chakraborty,
Director in Charge, Dr Ajay Kumar Singh, Distinguished Scientist and Director
General (Life Sciences), DRDO, Ministry of Defence and Dr Jui Chakraborty,
Convenor, BIOCOM, 2020.

demonstrated the prospect of
tissue-engineered bone grafts and
bone substitute materials. Dr N.
Chaudhari, Assistant Professor, Seth
GS Medical College & KEM Hospital,
presented a broad overview on how
to take medicines from the “bench to
bedside”.
The workshop was also attended
by several healthcare professionals and
entrepreneurs. Mr Sudipta Bhowmick,
Managing Director, M/s Orthotech,
Surat, shared his views on the scope
of research in orthopaedics. Dr Anil
Mavila, Vice President (Technical),
M/s Eucare Phar maceuticals,
Chennai, presented a walkthrough
on how to navigate the lab discovery
through regulatory guidelines for
effective technology transfer. Mr
Rajesh Pokerna, Managing Director,
Vasundhara Rasayan, Hyderabad,
shared his views on how to scale up
projects from bench scale to industry.
Mr J. Zaveri, DGM (Marketing),
Gharda Chemicals Ltd, Mumbai,
presented a unique high-performance
polymer for additive manufacturing
named PEKK.
The technical session was followed
by a vibrant scientific poster session,
which provided an interactive platform

Dr A. Ramkishan,
Deputy Drugs
Controller
(India), talked
about numerous
investigational new
drugs and their
clinical trial rules, a
timeline of the same
and accelerated
approval process for a
new drug.
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for young researchers to showcase
their contemporary research activities.
The posters were evaluated by
Dr Abhijit Chakraborty (GNIDSR),
Dr Tapan Kumar Mondol (WBUAFS)
and Mr Rajesh Pokerna (Vasundhara
Rasayan) and three posters were
awarded the “Best Poster” prize.
Scientists from CSIR-CGCRI,
Dr Jui Chakraborty, Convenor and
Dr Biswanath Kundu, Co-Convenor
shared their views on bioactive
materials and technologies developed
based on synthetic hydroxyapatite
powder, orbital eye implant, ceramic
powder for anticancer drug delivery
and drug development, bioglass based

nanofibre as wound healing material,
hemostatic dressing, ceramic-based
composites and hard coatings, etc.
along with their current research
activities, publications and patents,
commercialised lab prototypes and
future prospects. Dr Chakraborty, Dr
Kundu and other working scientists
of the division including Dr Sumana
Ghosh, Dr Pradyot Datta and
Dr Subhadip Bodhak also expressed
their willingness to continue such
platforms regularly, for awareness
among the takers and also for
overall societal benefit, in line with
‘Swasth Bharat’ and ‘Make in India’
missions.

Events

International Women’s Day Lecture
“Women Health: It Takes Two to Tango”

Dr Ranjana Aggarwal
briefly highlighted the
position of women
from the Vedic period
to today’s scenario
and said that the
rationale of gender
equality “he is equal
to she” has been put
in our philosophy.
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As part of the International Women’s
Day celebrated on 8 March every year,
CSIR-NISCAIR (National Institute
of Science Communication and
Information Resources) and CSIRNISTADS (National Institute of
Science, Technology and Development
Studies), New Delhi, jointly organised
a lecture on “Women Health: It Takes
Two to Tango” on 5 March 2020.
This year’s theme for International
Women’s Day was, “I am Generation

Equality: Realizing Women’s Rights”.
To mark the occasion, Dr Uma
Kumar, Professor & Head of the
Department of Rheumatology, All
India Institute of Medical Sciences
(AIIMS), New Delhi, delivered a
talk on Rheumatology wherein she
discussed various aspects of day-today activities having an impact on the
body. Recently on National Science
Day, Dr Uma Kumar received the
National Award by the Honourable

President of India, Ramnath Kovind,
for her outstanding efforts in Science
& Technology Communication in
the Electronic Medium. Dr Uma has
carved an indelible mark in the field of
popularising medical science among
people via electronic media with
more than 100 health programmes
on national TV channels and radio,
articles in newspapers and magazines
and booklets in English & Hindi.
The event was presided by Dr
Ranjana Aggarwal, Director, CSIRNISCAIR and CSIR-NISTADS.
Remembering the quote by Swami
Vivekananda — "There is no chance
for the welfare of the world unless the
condition of women is improved; it is
not possible for a bird to fly with one
wing," Dr Ranjana Aggarwal briefly
highlighted the position of women
from the Vedic period to today’s
scenario and said that the rationale of
gender equality “he is equal to she”
has been put in our philosophy. It’s
our role to make the society gender
sensitised where women get equal
opportunities in all aspects, she added.
Further, she said that we want a space
in the healthcare services where the
needs of women are specified and
addressed separately.
In her lecture, Dr Uma Kumar
said that there is only 15 per cent
women representation in science
today and we need to go a long way
before we balance out. During her
presentation on Musculoskeletal
Disorders, the second most common
cause of disability, she mentioned
that we all spend more time in offices
and how we sit, how we work, etc.
decide our muscular health. She also
discussed various musculoskeletal

injuries at the workplace. “To have a
good quality of life, we need to keep
our musculoskeletal system strong,”
she emphasised. Further, highlighting
the common problem of joint pain,
she said that musculoskeletal illnesses
are not confined to only elderly
people, they can even happen in
newborn, small children and serious
kinds of musculoskeletal problems
may also affect the economically and
reproductively productive age group.
T hrowing light on today’s
sedentary lifestyle she discussed the
role of physical activities and right
postures and said that muscles have to
be used but not abused. Mentioning
the prevention measures, she said
there is a need to have a balance
between activity and rest; maintain the
right posture; wear the right footwear
and remember that not every muscle
can adapt to change in the same way.
She also suggested to have a healthy
eating plate with a balanced nutritious
diet.
Dr Kumar also talked about
autoimmune diseases where she
explained how the immune system
mistakenly attacks its own body
tissues and treats them as foreign. She
talked about certain factors that may
trigger autoimmune diseases including
gene, autoantibody, environment, air
pollution, smoking and infections.
She also briefed about certain ill
effects of autoimmune diseases
which may lead to some serious
problems like abortion in women
or still childbirth. Further, she also
discussed why women are more
affected by autoimmune diseases.
Finally, she outlined a few
precautionary measures to stay healthy

Dr Uma Kumar said
that musculoskeletal
illnesses are not
confined to only
elderly people,
they can even
happen in newborn,
small children and
serious kinds of
musculoskeletal
problems may also
affect the economically
and reproductively
productive age group.
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like eat healthy, remain physically
active, never self-investigate, never
self-medicate, never abuse your joints,
stay positive, etc. She concluded her
lecture saying, “It is said that girls with
dreams become women with vision.
May we empower each other to carry
out such a vision — because it isn’t

enough to simply talk of equality. One
must believe in it. One must work at it.
Let us work at it together starting now.”
T h e l e c t u r e wa s f o l l owe d
by an interactive session. Dr Y.
Madhavi, Senior Principal Scientist,
CSIR-NISTADS, proposed the vote
of thanks.

CSIR-CBRI Motivates Students on
National Science Day

Students and Teachers of Government Inter College, Manubas, Haridwar along with
CSIR-CBRI Resource Persons

Dr Atul Kumar
Agarwal, Senior
Principal Scientist &
Jigyasa Programme
Coordinator, motivated
the students to adopt
a scientific approach
towards life.

CSIR-Central Building Research
Institute,
Roorkee,
organised
a
Student-Scientist
Connect
Programme under Jigyasa on
National Science Day.
Welcoming the students, Dr Atul
Kumar Agarwal, Senior Principal
Scientist & Jigyasa Programme

Dr L.P. Singh, during his lecture

56

CSIR News
March 2020

Coordinator, motivated the students
to adopt a scientific approach
towards life. He informed about the
theme of the National Science Day
2020 “Women in Science”.
The programme commenced with
the screening of a film featuring the
glorious achievements of CSIR-CBRI.

Dr Atul Kumar Agarwal, Senior
Principal Scientist, during the talk

Science magazines published by
CSIR-NISCAIR, Science Reporter & Vigyan
Pragati, were distributed among the students

Presenting a lecture on “Building
Materials: Past to Future”, Dr L.P.
Singh, Senior Principal Scientist,
explained the composition and
application of major building
materials used in construction such
as brick, sand, cement, etc. He also
spoke about the ongoing research
on possible advanced construction
materials for future constructions.
Dr Atul Agarwal delivered a
lecture on “Our Inspiration — Nobel
Laureate Sir C.V. Raman” in which
he talked about the discovery of
Raman effect. He asked the students
to take inspiration from Raman and
awaken intellectual bravery, scientific
thinking and curiosity in themselves.
Dr Suvir Singh, Chief Scientist,
outlined the various technologies
developed by CSIR-CBRI for fire
safety in buildings including fire

Students visiting CBRI Laboratories and
interacting with scientists

Media coverage
of the event

retardant and water repellent canvas,
liquid fire extinguishant chemical,
fire-resistant doors, etc.
Students of the Government
Inter College, Manubas, Haridwar,
along with their teachers attended
the occasion.

Shri U. Raja Babu Delivers the National
Science Day Lecture at CSIR-NCL
CSIR-National Chemical Laboratory
(CSIR-NCL), Pune, celebrated
the National Science Day with a
lecture by Shri U. Raja Babu, Project
Director, Mission Shakti, DRDO,
Hyderabad, on “Technological

Challenges: Missile and Space
Defence” on 28 February 2020.
Shri U. Raja Babu initiated his talk
saying, “Mission Shakti is not only a
mission; it is a message to the world that
India has graduated to be a major power.
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Prof. Ashwini Kumar Nangia, Director, CSIR-NCL felicitating
Shri U. Raja Babu

Shri Raja Babu said
that warfare evolves
with technology. With
the evolution of these
weapons, traditional
warfare techniques
disappeared. We are
now in a modern
warfare era where
electronic warfare has
been used extensively.

The technological prowess and
scientific capability of the nation is
growing.” He touched upon different
aspects of Science & Technology
evolution in general, focusing on the
defence technologies and evolution
of the warfare. He explained the
advancements in the modern and
future warfare systems in comparison
with the ancient, medieval, premodern warfare.
Shri Raja Babu said that warfare
evolves with technology. With the
evolution of these weapons, traditional

Shri U. Raja Babu,
during the Lecture
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warfare techniques disappeared.
We are now in a modern warfare
era where electronic warfare has
been used extensively. Today we are
in a platform-centric mode where
the fighting person has to be on a
platform in front of the battlefield
to face the enemy and fight the war.
He said that technology has been
changing fast; the battles don’t have
to be fought on the warfield; wars
can now be remotely controlled from
multiple locations. The networkcentric warfare, information and cyber
warfare will be predominant in the
years to come.
Shri Raja Babu also talked about
Mission Shakti and the challenges and
difficulties in ballistic missile defence.
He also spoke about the emerging
missile threats and their types.
Further, he informed about the use
of radars/optical sensors, command
and control centre, communication
network and launch control centre,
major challenges in the satellite
interceptor missile including the
firing time uncertainty due to sensor
errors, uncertainty in the encounter
scenarios, high obliquity problem
and multilayered protection barriers
to protect the payload. He said that
the anti-satellite systems are designed
to neutralise the adversaries. He also
touched upon the recent advances
in anti-satellite technologies that are
being developed by China, USA and
Russia.
Earlier, Prof. Ashwini Kumar
Nangia, Director, CSIR-NCL, gave
the welcome remarks. The programme
was concluded with the presentation
of National Science Day Awards and
Poster Presentation Awards.

PGT Programmes by CSIR-CBRI under
JIGYASA
CSIR-CBRI, Roorkee, organised
various faculty motivation programmes
under JIGYASA to encourage the
teachers to reconnect students with
science. The CSIR-CBRI team of
scientists and experts introduced
them to different aspects related to
building science and technology.
On 23 December 2019, CSIRCBRI scientists visited Kendriya
Vidyalaya No. 2, Roorkee, and
encouraged the teachers during
the inauguration of the Ten-Day
In-Service Course for Chemistry
PGTs from eight KVS Regional
Centres. Dr Sukriti Raiwani, Assistant
Commissioner, Kendriya Vidyalaya
Sangathan, Dehradun, graced the
occasion as Chief Guest and Dr
Atul Kumar Agarwal was the Guest
of Honour.
Addressing the teachers, Dr
Agarwal said that in our nation
teachers are given the honour of
‘Gurus’. So, teachers must maintain
the dignity of this honour and work
unstintingly towards the educational
and moral development of the
students. He introduced the teachers
to the glorious history of CSIR
and CBRI and various technologies
developed for the advancement of
society in the service of the country.
He also informed that CSIR is working
to integrate science and society and
has launched “Jigyasa: StudentScientist Connect Programme” to
reconnect the youth with science by
inculcating scientific temper among
them. Teachers have a major role to
play in this initiative, as they are pivotal

in defining a student’s development.
Shri Ar vind Kumar, Course
Director and Principal, Kendriya
Vidyalaya No. 2 Roorkee, welcomed
the participants and gave detailed
information about the in-service
course. Shri Vipin Tyagi, Principal,
Kendriya Vidyalaya No. 1, Roorkee,
was also present on the occasion.
Later, on 26 December 2019,
CSIR-CBRI organised a Workshop
for PGT Chemistry. The scientists of
CSIR-CBRI presented lectures in their
area of expertise and informed about
the latest technologies developed by
CSIR & CBRI.
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Presenting a lecture on “Jigyasa:
Reconnecting Students with Science”,
Dr Atul Kumar Ag arwal said
that compared to other subjects,
the students consider science
monotonous. Therefore, teachers
should try to create vibrancy in the
classroom by sharing scientific jokes
and humorous incidents inspired by
the lives of eminent scientists. For
instance, the story of Newton and the
apple is exemplified while explaining
the context of gravity. Similarly,
students can be motivated by citing
fun facts from the life of various
eminent scientists.
The participants visited the
laboratories of CSIR-CBRI and
interacted with the scientists of the

Institute. The participants observed
various technologies developed by
the Institute.
Discussions were also carried
out on various topics including
innovations in renewable resources
for a sustainable environment,
innovations in food production and
food security, mathematical solutions
in everyday life, etc. Students were
encouraged to gain knowledge by
solving as many problems as they can
by relating the learning process to the
physical and social environment.
Students of J.P. International
School, Landhora, also participated
in the programme along with their
Principal and teachers.
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