Have Questions?

Type them into questions box!

“Why am | muted?”

Don’t worry. Everyone is muted
except the presenter and host.
Thank you and enjoy the show.

Contact ACS Webinars ® at acswebinars@acs.org
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@AmerChemSociety

@AmericanChemicalSociety @AmerChemSociety

https://www.linkedin.com/company/american-chemical-society

Contact ACS Webinars ® at acswebinars@acs.org



Check out the ACS Webinar Library!
An ACS member exclusive benefit

Hundreds of presentations from the best and brightest minds that chemistry has to offer are available to you on-demand.
The Library is divided into 6 different sections to help you more easily find what you are searching.

Professional Development Technology & Innovation Drug Design and Delivery
P View the Collection P View the Collection P View the Collection
Learn how to write better abstracts, deliver more From renewable fuels to creating the materials for The Drug Design Delivery Series has built a
engaging presentations, and network to your next the technology of tomarrow, chemistry plays a collection of the top minds in the field to explain the
dream job. Brush up on your soft skills and seta pivotal role in advancing our world. Meet the mechanics of drug discovery. Discover the latest
new career path by mastering what can not be chemists that are building a better world and see research, receive an overview on different fields of
taught in the lab. hiow their science is making it happen. study, and gain insight on how to possibily

overcome your own med chem roadblocks.

Culinary Chemistry Popular Chemistry Business & Entrepreneurship
P View the Collection P View the Collection P View the Collection
Why does food taste better when it is grilled or what Feeling burdened by all that molecular weight? How do ideas make it from the lab to the real world?
maolecular compounds make a great wine? Discover Listen to experts expound an the amazing side of Discover the ins and outs of the chemical industry
the delectable science of your favorite food and current hot science topics. Discover the chemistry of whether you are locking to start a business or desire
drink and don’t forget to come back for a second rackets, how viruses have affected human history, a priceless industry-wide perspective.
helping. or the molecular breakdown of a hangover,

https://www.acs.org/content/acs/en/acs-webinars/videos.html



https://www.acs.org/content/acs/en/acs-webinars/videos.html

Learn from the best and brightest minds in chemistry! Hundreds of webinars on
diverse topics presented by experts in the chemical sciences and enterprise.

Edited Recordings are an exclusive ACS member benefit and are made available
once the recording has been edited and posted.

Live Broadcasts of ACS Webinars® continue to be available to the general public
several times a week generally from 2-3pm ET!

A collection of the best recordings from the ACS Webinars Library will occasionally
be rebroadcast to highlight the value of the content.

www.acs.org/acswebina 'S
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YOUR CAREER

ChemIDP™

ChemlIDP.org

acsoncampus.acs.org/resources

ACS PUBLICATIONS

Publishing Resources

publish.acs.org

WITH CHEMISTS AND
OTHER SCIENCE
PROFESSIONALS

CAS SciFinder Future Leaders

171 alumni, 35 countries
and over 120 institutions
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ACS Career Navigator:
Your Home for Career Services

Whether you are just starting your journey, transitioning jobs, or looking to brush up or learn new
skills, the ACS Career Navigator has the resources to point you in the right direction.

We have a collection of career resources to support you during this global pandemic:

Professional Virtual Career ACS Leadership Career Navigator LIVE!
Education Consultants Development System
ChemIDP College to Career ACS Webinars Virtual Classrooms

Visit www.ACS.org/COVID19-Network to learn more!



http://www.acs.org/COVID19-Network




A Career Planning Tool For Chemical Scientists

ChemlDP is an Individual Development Plan
designed specifically for graduate students and
postdoctoral scholars in the chemical sciences.
Through immersive, self-paced activities, users
explore potential careers, determine specific skills
needed for success, and develop plans to achieve
professional goals. ChemIDP tracks user progress
and input, providing tips and strategies to
complete goals and guide career exploration.

https://chemidp.acs.org
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ACS Department of Diversity Programs
Advancing ACS's Core Value of Diversity, Inclusion & Respect

We believe in the strength of diversity in all its forms, because inclusion of and
respect for diverse people, experiences, and ideas lead to superior solutions to
world challenges and advances chemistry as a global, multidisciplinary science.

Contact Us:
https://app.suggestionox.com/r/DI R

Diversity@acs.org

A 4
@ACSDiversity ACS %-

Diversity Podcast

H ACS Diversity acsvoices.podbean.com/
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More from India Webinar Series!

https://www.acs.org/content/acs/en/acs-webinars/india.html
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THIS ACS WEBINAR WILL BEGIN SHORTLY...




Science, Technology and Innovation: Key Drivers for Aatmanirbhar Bharat

Dr. SHEKHAR MANDE DR. DEEKSHA GUPTA
Secretary, DSIR and Director General, Associate Director-India, Editorial, Society Programs
Council of Scientific & Industrial Research, Ministry & Services, American Chemical Society

of Science and Technology, India

Presentation slides are available now! The edited recording will be made available as soon as possible.

WWW.acs.org/acswebinars

This ACS Webinar is co-produced with the ACS International, C&EN Jobs, and ACS Publications.


http://www.acs.org/acswebinars

Shekhar C. Mande

Science, Jechnology & Innevation,
Hey Duivers for Uatmanisbhiar Bharat

ACS Webinars

Shekhar C. Mande

Council of Scientific and Industrial Research &
Department of Scientific and Industrial Research
Ministry of Science and Technology, Gol

23-Dec-2021

Council of Scientificand Industrial Research, India
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Levallois technology to
make stone tools

Jechnalogies fram the Stone Uge

From the Aravallis, 19.12.2021

Council of Scientificand Industrial Research, India
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Archaeological remains of a sea port

Bead factory

Council of Scientificand Industrial Research, India
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The dancing girl of Mohenjodaro was
~ . . . made of Bronze (Cu - Tin alloy). It

SAT Drivers ﬂ(m Fuman GWW was made by metal casting using the
"Lost-wax" process in which the
molten metal is poured into a mould
which is partly or wholly made of
wax. The hot metal melts the wax and
takes up its place and then solidifies
on cooling. The lost wax process is
also used for Dhokra artifacts which
are prevalent in India even today and
may have originated during the Indus
Valley civilization.

https://en.wikipedia.org/wiki/Dancing Girl (sculpture)

Council of Scientificand Industrial Research, India


https://en.wikipedia.org/wiki/Dancing_Girl_(sculpture)

Shekhar C. Mande

FHow daes it cannect with the cencept of Swadeshi?

Council of Scientificand Industrial Research, India
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Swadesh Mantra ef Swami Vivekananda

g AR !

hael GEXT T & H g1 H g AT, gull $i1 37 &% hel & gaRI, ggRl 3 &
Hg dlehd @HhT........ T o 34T 9y TER, ¥Iar 3R AQTHAT & oA R[]
. . W TS HA?

/ - AT HYEAT SH Sloolle9E RNl & GaRT 38 Tl i YIed &l Fehdll Toid
T U & AN Saa e 3R aR ¥

RN o h A

2 oY

o ﬁs i”".»
. v

4 ._‘

TS, &g : "HRT A B AT T &, ARG & FoaoT H & AW FHegror g1"
ST9T &, "%?ﬁﬂmzrl%rmlﬂ?rm—dm?%mm'ﬂfr
T g Al A FITETAT FY T AT & AR Y FeTST F7 &, A "

Council of Scientificand Industrial Research, India
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Ihe Principle of Swadeshi

Man is not omnipotent. He therefore serves the world best
by serving his neighbour. This is swadeshi, a principle
which is broken with one professes to serve those who are
more remote in preference to those who are near.
Observance of swadeshi makes for order in the world; the
breach of it leads to chaos. Following this principle, one
must as far as possible purchase one’s requirements
locally and not buy things imported from foreign lands,
which can easily be manufactured in the country. There
is no place for self interest in Swadeshi, which enjoins the
sacrifice of oneself for the family, of the family for the

Gandhi Ashram, sabarmati Village, and of the country for humanity.

Council of Scientificand Industrial Research, India
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Cvalution of Medewn S&I Cca-System in India

Council of Scientificand Industrial Research, India
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S&I Departments | Councils
Building and Nusturing India’s S&I Ecasystem...

CSIR
1942
) 0
1947
ICAR

ICMR DRDO
1949 1958
() 0 () [
1954 1971
DAE DOE

DST

DOS DOD
1972 1981
([ ] 0 ([ ]
1980
DOEnN

1983
MNES

.. Government of India
f; Ministry of New and Renewable Energy

DSIR
1985

1986
DBT

Renewable Energy is Green,Clean and Sustainable

Council of Scientificand Industrial Research, India
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T Pl ; :
Jﬁe M a'ﬁ Jﬁwantﬁ}(ﬂfpwt/) I note froms the figures givon in your letter thet the

oD . toteal contribotion recaived from tha gemorsl public emounts only
an,d W J u&&c to ks 44,000, to6 bul< of which i3 reciisel from marcentile assocle-
tions in Celcuttm. I sm zisezpolintec tnel tae resapncoe fIol &2
: general public¢ has besn so poor, prriluulerly from Jemsbadpur punl
i o o o .. , shope $otsl comtrioutlion asounss to & surprisiangly low figure
"""‘ ) @ m.301. I trust afforts to cutz=iln [further Joestiocus Trox i€ sublic
will be continued with unebuteld zexl.

i8¢k June 1351,

iy deur Jom,

Thupkp for your letter A0C/4%7 of the 4th Key raps
ing tbe &ir Arieshir Delel Kemorisl.

Y um glud thet the rasocizted componiss hup@lindertaixen
to fulfil toe tzrget of in).f lekhs fiyet ror them oT their
mxploysss.

9 Hegerding the coutrivutions rropis Tate orsenlsstion,
the Bteel Compeny and vhe Truets neve 22n t0 & total denstiom of
R B.70 lakhs macs np es follows:

Tlseo i 1,00,000
Sir Darzbii Te Tust K. 1,00,000
8ir Hutan T nsrivises. 50,000
The 7.H,1L L Trasy bme _ B0,000
Toteli- &4 £,70,000
he © fonstious, togacher alih em spriciusted com-
tribution of i3 3000 from the employess of tie Stasl Comyany, will
muke 8 tota ntribution of ‘k2.I0 lekis om beqslf of the Tote or-
groisatig
I beve uiso syprosched pas 5. K. ¥eile Choritlon for a
160 4Ll suclogs Bo hogecou et e loctor to Sir Shapurit

I nate from the figure? givea in your lstter thet the
totsl comtTibution recafvad from the generul pubiic srounts oaly
to Ka. 44,000, toé bulc of which 13 roclised from nercentile eseocla-
tions in Celcutta. I s& zigeppolntec tned tis pesponse oW 30
gmnersl public has besn e per, pirtluulerly frem Jemshodpzr punlic,
whope kotsl soDtribution umounts to & surprislagly low fizure of
w301, I trusk sfforis to obtzlm further Jopstious TTer tie mublie
antinued ¥ith unshsted zesl.

The Byoel Lompzoy SU3 SLC STTULCS ho mwking the
peysamt of their contributions to you sbortly ued the Builaing Sab—
Committas may Bow go shesma with the plene.

Yours sintercly,

g o JRD Tata chairing the Executive
n T ey, X, ST, Council of CSIR-NAL.

WD/ or¥/mp, I emshedpur.

Council of Scientificand Industrial Research, India
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Creation of TIFR

In May 1945, the Trustees of the Sir Dorabji Tata Trust
decided to sponsor an Institute for Fundamental
Research, in co-operation with the Government of
Bombay.

“The Tata Institute of Fundamental Research” Dr. S S Bhatnagar at laying of Foundation Stone of TIFR, Jan. 1, 1954

. . « The Council of Scientific and Industrial Research sanctioned

A O Ustituse an annual block grant of Rs 75,000 to the Institute during the

First Meeting of TIFR Council ( May 18, 1945) year 1946-47 and requested for representation on the Council

In this meeting, a tentative proposal for the budget of  of the Institute.

Rs 80,000 was passed for the year 1945-46.
. . « Sir S.S. Bhatnagar, Director CSIR, was appointed as a

The income available was :

representative of the Central Government on the Council of
* Rs 45,000 from the Sir Dorab Tata Trust the Institute.

* Rs 25,000 from the Government of Bombay

*Rs 10,000 from the Council of Scientific and )
Industrial Research

1948-49: The Department of Scientific Research sanctioned an
additional grant of Rs 30,000 for the purpose of constructing
suitable accommodation in the new premises.

Council of Scientificand Industrial Research, India
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(’)teatian G'ﬁ atamic &w‘t% « In March 1946, the Board of Scientific and Industrial

e .. Research (BSIR), under the Council of Scientific
suen and Industrial Research (CSIR), setup an Atomic
Research Committee under Bhabha’s leadership to
explore India’s atomic energy resources and to

suggest ways to develop and harness them

 Atomic Research Committee, appointed by the CSIR
recommended in 1948 that TIFR should be the
Center of all large-scale research in nuclear physics
in India. Thus, Atomic Energy Programme emerged at
TIFR.

« A committee was set up to appoint a team of ten
scientists and train them in techniques of Nuclear
Physics. CSIR also sanctioned a sum of Rs. 32,400

[B);' >3 for the training of this team of scientists.

atnagar &

Dr. Homi J * The Indian Atomic Energy Commission was first

Bhabha setup in August 1948 in the Department of Scientific
Research. Credit: Dr.Arun K Grover, TIFR and

https://www.tnpscthervupettagam.com/articles-detail/science-and-technology-in-modern-india-iii ?cat=gk-articles

Council of Scientificand Industrial Research, India
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SA&Y addressing Sacietal Probilems

Council of Scientificand Industrial Research, India
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Implementation of Demacracy Challenges

The indelible ink developed by CSIR-NPL,
transferred to Mysore Ink, 1961. Now used in

many countries all over the world- including the
largest democracy of the world!

Council of Scientificand Industrial Research, India
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Ihe Green Revalution

* Norman Ernest Borlaug was an American agronomist who led initiatives worldwide
that contributed to the extensive increases in agricultural production termed the
Green Revolution.

* In 1961 to 1962, Borlaug's dwarf spring wheat strains were sent for multilocation
testing in the International Wheat Rust Nursery, organized by the U.S. Department of
Agriculture.

* In March 1962, a few of these strains were grown in the fields of the Indian
Agricultural Research Institute in Pusa, New Delhi, India.

* In May 1962, M. S. Swaminathan, a member of IARI's wheat program, requested of Dr
B. P. Pal, director of IARI, to arrange for the visit of Borlaug to India and to obtain a
wide range of dwarf wheat seed possessing the Norin 10 dwarfing genes.

 The letter was forwarded to the Indian Ministry of Agriculture headed by Shri C.
Subramaniam, which arranged with the Rockefeller Foundation for Borlaug's visit.

Council of Scientificand Industrial Research, India
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CSIR's nale in Green Revaolution

*Over 1 lakh tractors sold
*Rs. 1400 crore perannum

- ) ) 2500 exported
Over 1 million tractors on Indian soil

Council of Scientificand Industrial Research, India
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Menthiol Mint ( Mentha arvensis ) Production

Licensees/Beneficiaries

» Farmers - 81.57% farmers small/marginal

Quantum of Production/Turnover

* Production rose from about 6,000 tons in 1990s to 34,000 tons in
2018-19

Market Value Generated

« Cumulative additional income of about Rs. 5,000 crores per annum
accrued and about Rs. 3300 crores earned through export of
21,500 tonnes menthol mint oil and menthol crystals in 2017-18

Impact*

» Benefit of ~Rs. 72,000/- per hectare with menthol
mint as an additional crop and more than 4 lakh
farm families are engaged in its production.

* About 33,000-34,000 tonnes of Mentha oil
produced in 2017-18 and made available to
consumer industries for value addition, export and
product development. Contributes about 5000
crores to the National economy.

* Increase in net income of the farmers by 57.82%
through adoption of CSIR-CIMAP’s improved
technologies and high yielding varieties.

*NPC Impact Assessment Report 2018

Council of Scientificand Industrial Research, India
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Covid-19 Mitigation

Council of Scientificand Industrial Research, India
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SUARS -CaV-2 Diagnastic Innevations

FELUDA
_ FELUDA S v—

— Transport dry swab

\

Unpacking and cataloguing

i

Elution of RNA using TE-P buffer

L

No RNAisolation Direct RT-PCR and reporting

Swab collection

No risk of leakage

50% less time; 30-40% less cost & 3-4 fold higher throughput

Council of Scientificand Industrial Research, India
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W 5 . ownaﬁsaﬁs_ea(v_z Airbornetransmissionis a major risk

Inindoor settings

» CSIR-CSIO has developed an UV-C air duct disinfection system

* The method validated at CSIR-IMTECH on SARS-CoV-2 viral
cultures

« Can be used in auditoriums, large conference rooms, classrooms,
malls etc

» UV-C deactivates over 99 % of viruses, bacteria, fungus and other
bio - aerosols etc.

« Can be used as aretrofit solution to AHUs of buildings, transport
vehicles and other spin off applications.

« Transferred the technology to 28 industries/MSMEs

Recommended Air Changes per Hour are provided

Deployed at Parliament of India
Pilot on Indian Railway Coaches and Ac Buses

Council of Scientificand Industrial Research, India
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Medical Grade Oxygen (MO2)
Cancentrater System

CSIR-IIP: Advanced PVSA technology
Suitable for 24/7 operation in hospitals
Scalable design

R NEENEEN

Can cater to the need of 5-25 critical
patients

Deliver O, at 4 -5 bar, pressure Successfully Commissioned at Aundh Chest Hospital, Pune
Small footprint: 50-100 sq. ft. Coupledto Liquid O2 plantand GO2 Plant

<

<

Operating Cost for Medical Grade

Oxygen: INR 13/NM3 « Atotal of 120 Plants to be commissioned as part of DRDO
plan

* Funding from PM-CARES

* CSIR-IIP has commissioned 108 nos. of 500 LPM PVSA

v' Technology Partner: GASKON oxygen plants by October 2021 across India spanning 14
Engineering states and 01 UT

v' CE and ISO Medical Device Compliance
Certification obtained

Council of Scientificand Industrial Research, India
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Future Technological
Aspirations of the Nation

Council of Scientificand Industrial Research, India
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Whitefly Resistant Cotton

 Global annual crop loss due to whitefly
infestation estimated at 40-50%

l Tma12 ‘v
* Genetically Modified cotton variety developed E E

against whitefly attack

* Insecticidal protein identified from edible fern — = LB Zsowol  raseememen
safety established in experimental rat models;
gene introduced in cotton

* Transgenic cotton plants found safe to non-target
and beneficial insects

In 2015, two-third standing Bt-cotton cropin
) ) ) ) North West India (Punjab, Haryana, Rajasthan)
« Technology ready for introduction in commercial infested withwhitefly causing an estimated loss

variety of Rs 4,200 crore

Council of Scientificand Industrial Research, India




Bie- Jet Fuel

 Patented technology from CSIR-IIP
« Strategic fuel security for IAF

« First Biofuel blended flight from Dehradun-
Delhi, 27 August 2018

Approval for use on military aircrafts
by CEMILAC

IAF Flight, 26 January 2019 30 Nov 2021

IAF Flight, 31 January 2020

Only 2" Country in the World to Fly Biofuels Flight with Indigenous Fuel

Council of Scientificand Industrial Research, India
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Purple Revolution in JAK

« For more than 35 years R&D studies have been
done on the agro- and processing technologies of
Lavender for achieving higher productivity and
quality indices

« A high oil yielding variety known RRL-12 was
developed by CSIR-IIIM, Jammu.

 5-6 folds more income (Rs 4.00 - 5.00 lakh per
hectare) than the traditional crops

« Area Covered: 900 acres with an annual
production of 3000 Kgs of Lavender oil.

 Women Self Help Groups under National Rural
Livelilhood Mission have benefitted from various
activities

CSIR- IIIM Field Station, Pulwama on
10.07.2021: Inaugurate Lavender harvesting

Council of Scientificand Industrial Research, India
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Hydwegen Mission

India’s Aspiration for

National Hydrogen Mission CSIR Knowledgebase Developed

**India’s first indigenous fuel cell car with Industry partner KPIT
Ensuring sustainability in each part of the

) “*First indigenous 5 kW scale PEM and SO electrolyzer
hydrogen value chain

technologies with Industry Partner Thermax

. **Indigenous 2.5 kW power generation unit for telecom towers
Hyd roge n 2 12 . +»Indigenous hydrogen plasma smelting reduction reactor for
steel making

% Hydrogengeneration at lessthan 2 $/kg,

| : Collaborations Proposed
| <+ Storage-Distribution-Fuellingat less than 1 $/kg P

% Replace incumbent fossil technology by “* Ministry of New and Renewable Energy (MNRE)

hydrogen with ROl less than 2 years +* Department of Science & Technology

Council of Scientificand Industrial Research, India
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Feigh Altitude Platforms (HAP)

Maijor Applications
e Telecommunication
 Surveillance
* Remote Sensing
* Disaster Recovery

Council of Scientificand Industrial Research, India
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FHow daees translate researnch findings Lor industiial use

Council of Scientificand Industrial Research, India
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Jechnelogy Readiness Levels

Actual system provenin operational environment (competitive
manufacturing in the case of key enabling technologies; or in
space)

System complete and qualified

System prototype demonstration in operational
environment

Technology demonstrated in relevant environment (industrially
relevant environment in the case of key enabling technologies)

Technology validated in relevant environment (industrially
relevant environment in the case of key enabling
technologies)

Technology validated in lab

Experimental proof of concept

Technology concept formulated

Basic principles observed

TRL 8

TRL7

TRL6

Council of Scientificand Industrial Research, India

Industry (with R&D) Operates Here

Research Orgns. Operate here

Academia Operate Here

Source: ARENA (NASA for TRL)
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Jhank you!

Council of Scientificand Industrial Research, India




More from India Webinar Series!
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ASK YOUR QUESTIONS AND MAKE YOUR COMMENTS IN THE QUESTIONS PANEL NOW! s



Science, Technology and Innovation: Key Drivers for Aatmanirbhar Bharat

Dr. SHEKHAR MANDE DR. DEEKSHA GUPTA
Secretary, DSIR and Director General, Associate Director-India, Editorial, Society Programs
Council of Scientific & Industrial Research, Ministry & Services, American Chemical Society

of Science and Technology, India

Presentation slides are available now! The edited recording will be made available as soon as possible.

WWW.acs.org/acswebinars

This ACS Webinar is co-produced with the ACS International, C&EN Jobs, and ACS Publications.


http://www.acs.org/acswebinars

Learn from the best and brightest minds in chemistry! Hundreds of webinars on
diverse topics presented by experts in the chemical sciences and enterprise.

Edited Recordings are an exclusive ACS member benefit and are made available
once the recording has been edited and posted.

Live Broadcasts of ACS Webinars® continue to be available to the general public
several times a week generally from 2-3pm ET!

A collection of the best recordings from the ACS Webinars Library will occasionally
be rebroadcast to highlight the value of the content.
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ACS Webinars does not endorse any products or services. The views
expressed in this presentation are those of the presenter and do not
necessarily reflect the views or policies of the American Chemical Society.

Contact ACS Webinars ® at acswebinars@acs.org
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