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CHINA'S SHENZHOU-13 SPACECRAFT DOCKS FOR 6MONTH MISSION
Relevant for: Science & Technology | Topic: Space Technology & related matters

m

The Shenzhou-13 carried by a Long March-2F rocket launches with three astronauts from China
Manned Space Agency on board early on October 16, 2021 from the Jiuquan Satellite Launch
Center in the Gobi Desert near Jiuquan, China. | Photo Credit: Getty Images
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China's Shenzhou-13 spacecraft carrying three Chinese astronauts docked on October 16 at its
space station, kicking off a record-setting six-month stay as the country moves toward
completing the new orbiting outpost.
The spacecraft was launched by a Long March-2F rocket at 12:23 a.m. on October 16 and
docked with the Tianhe core module of the Tiangong space station at 6:56 a.m., approximately
six and a half hours later.
The two men and one woman are the second crew to move into the space station, which was
launched last April. The first crew stayed three months.
The new crew includes two veterans of space travel. Zhai Zhigang (55) and Wang Yaping (41)
and Ye Guangfu (41) who is making his first trip to space.
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They were seen off by a military band and supporters singing “Ode to the Motherland,”
underscoring the weight of national pride invested in the space program, which has advanced
rapidly in recent years.
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The crew will do three spacewalks to install equipment in preparation for expanding the station;
assess living conditions in the Tianhe module and conduct experiments in space medicine and
other fields.
China’s military-run space program plans to send multiple crews to the station over the next two
years to make it fully functional.
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When completed with the addition of two more sections — named Mengtian and Wentian — the
station will weigh about 66 tons, much smaller than the International Space Station, which
launched its first module in 1998 and weighs around 450 tons.
Two more Chinese modules are due to be launched before the end of next year during the stay
of the yet-to-be-named Shenzhou-14 crew.
China's Foreign Ministry on October 15 renewed its commitment to cooperation with other
nations in the peaceful use of space.
Spokesperson Zhao Lijian said sending humans into space was a “common cause of mankind.”
China would “continue to extend the depth and breadth of international cooperation and
exchanges” in crewed spaceflight and “make positive contributions to the exploration of the
mysteries of the universe,” he said.
China was excluded from the International Space Station largely due to U.S. objections over the
Chinese program’s secretive nature and close military ties, prompting it to launch two
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experimental modules before starting on the permanent station.
U.S. law requires congressional approval for contact between the American and Chinese space
programs, but China is cooperating with space experts from other countries including France,
Sweden, Russia and Italy. Chinese officials have said they look forward to hosting astronauts
from other countries aboard the space station once it becomes fully functional.
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China has launched seven crewed missions with a total of 14 astronauts aboard — two have
flown twice — since 2003, when it became only the third country after the former Soviet Union
and the United States to put a person in space on its own.
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China has also expanded its work on lunar and Mars exploration, including landing a rover on
the little-explored far side of the Moon and returning lunar rocks to Earth for the first time since
the 1970s.
This year, China also landed its Tianwen-1 space probe on Mars, whose accompanying
Zhurong rover has been exploring for evidence of life on the red planet.
Other Chinese space programs call for collecting soil from an asteroid and bringing back
additional lunar samples. China has also expressed an aspiration to land people on the moon
and possibly build a scientific base there, although no timeline has been proposed for such
projects. A highly secretive space plane is also reportedly under development.
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Does the knowledge of nerve impulses which can perceive temperature and pressure when
initiated help to treat pain?
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SECRETARY TELECOM SHRI K. RAJARAMAN VISITS
C-DOT; INAUGURATES FUTURISTIC QUANTUM
COMMUNICATION LAB
Relevant for: Science & Technology | Topic: IT, Internet and Communications

S.
co

m

Sh. K. Rajaraman, Secretary (T) and Chairman – Digital Communications Commission,
Department of Telecommunications, Government of India, visited Centre for Development of
Telematics (C-DOT ) Delhi Campus yesterday. C-DOT is the the premier Telecom R&D centre
of the Department of Telecommunications, Ministry of Communications, Government of India.
He interacted with senior officials of C-DOT and reviewed the R&D projects being developed by
CDOT. He was given a detailed presentation about the telecom R & D activities undertaken by
C-DOT by Dr. Rajkumar Upadhyay, Executive Director, C-DOT. Subsequently he visited various
C-DOT labs including labs of 4G/5G, GPON, Encryptors, Routers, WiFi, Cyber Security etc. He
encouraged the researchers working in various R&D projects and later addressed C-DOT
officers. Officers from CDOT Bangalore campus joined the address through video conferencing
tool developed in-house by C-DOT.
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Shri Rajaraman asked C-DOT engineers to work with full dedication towards realizing the goal of
“Atmanirbhar Bharat” in field of telecom. He also appreciated the contribution of C-DOT in
achieving self -reliance in the field of telecom and assured full support of DoT in all endeavors of
C-DOT. He complimented C-DOT for its critical role in developing indigenous 4G technology and
ongoing 5G development project. (4G technology from CDOT is already under Proof of Concept
(POC) Trial in BSNL network at Chandigarh and Ambala). He stressed upon CDOT to keep
track of emerging technologies, align with the technology life cycle and asked CDOT to start
working on 6G and other futuristic technologies in order to catch up with the market in time. He
also advised C-DOT to focus on commercialization of technology and consider setting up
incubators in C-DOT for faster technology commercialization. C-DOT was also asked to focus
on contributing in national as well as international standards as well as creating more IPR.
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Sh. K. Rajaraman also inaugurated the Quantum Communication Lab at C-DOT, Delhi and
unveiled the indigenously developed Quantum Key Distribution (QKD) solution by C-DOT which
can support a distance of more than 100 kilometers on standard optical fiber. Development of
indigenous QKD solution is essential to address the threat that rapid advancement in Quantum
Computing poses to the security of the data being transported by various critical sectors through
the current communication networks. With the development of QKD solution and the existing
suite of wide range of products in Optical Access, Core, Switching & Routing, Wireless, Post
Quantum Cryptography Encryptors (PQCE) etc, C-DOT has become the first organization in
India to offer complete portfolio of indigenous Quantum Secure telecom products & solutions to
comprehensively address the requirements of Telecom Service Providers as well as Strategic
and Defense sector in India.
A brief about Quantum Technologies and QKD:
Quantum Technologies are one of the most researched area at present and are attracting huge
investments by Governments all across the globe as well as by private players ranging from
multinational giants to start ups. Almost all countries have dedicated programs for furthering
research in this area, which has immense potential, impact of which can probably be compared
with that of semiconductor technology in the last few decades or the impact that the laser had
since its invention in 1960s.
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Quantum Technologies can broadly be divided into four verticals viz. Quantum Computing,
Quantum Communications, Quantum Sensors and Quantum Materials. To comprehensively
address all these verticals and leapfrog India in this crucial & niche area, India has launched
National Mission on Quantum Technologies & Applications (NM-QTA). This was announced by
Hon’ble Finance Minister in her budget speech delivered in February 2020. This initiative, with a
budget of more than USD 1 Billion spanning over eight years, will be led by Department of
Science and Technology (DST) and will have active participation from various other ministries
e.g. Department of Telecommunications, Department of Space, Department of Atomic Energy
etc.
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Quantum Technologies are based upon phenomena exhibited by microscopic particles (like
photons, electrons, atoms etc.) which are quite distinct from the way normal macroscopic
objects behave. Behavior of these microscopic particles can’t be described by Classical (or
Conventional) Physics based on Newtonian Mechanics, and consequently Quantum Mechanics
came into picture, around 100 years back, to formulate theory to describe such behavior. One of
the most quoted such phenomena is the “Photoelectric effect” for which Einstein was awarded
the Noble Prize in Physics in the Year 1921. Quantum Mechanics is probabilistic in contrast to
Classical Mechanics which is deterministic. Besides this, Quantum Mechanics is counterintuitive
as the phenomena of Superposition, Entanglement, Teleportation & Tunneling etc. exhibited by
microscopic particles appears weird and have no equivalence in everyday life. These aspects of
Quantum Mechanics have, however, led to number of interesting applications such as
exponential increase in computing power, inherently secure communication (teleportation of
information), interaction free measurements, extremely precise & sensitive sensors etc.
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Centre for Development of Telematics (C-DOT), a premier telecom research & development
organization under Department of Telecommunications, Government of India, is leading the
effort in the Quantum Communications vertical of NM-QTA. C-DOT has developed Product in
one of the most promising applications of Quantum Communications viz. Quantum Key
Distribution (QKD) and is continuing to pursue research in this area. Development of QKD
solution will address the threat that rapid advancement in Quantum Computing poses to the
security of the data being transported by the current communication infrastructure.
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C-DOT is actively looking to collaborate with other national & international institutes and
organizations working in the area of Quantum Communications to synergize efforts in this
nascent field.
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Sh. K. Rajaraman, Secretary (T) and Chairman – Digital Communications Commission,
Department of Telecommunications, Government of India, visited Centre for Development of
Telematics (C-DOT ) Delhi Campus yesterday. C-DOT is the the premier Telecom R&D centre
of the Department of Telecommunications, Ministry of Communications, Government of India.
He interacted with senior officials of C-DOT and reviewed the R&D projects being developed by
CDOT. He was given a detailed presentation about the telecom R & D activities undertaken by
C-DOT by Dr. Rajkumar Upadhyay, Executive Director, C-DOT. Subsequently he visited various
C-DOT labs including labs of 4G/5G, GPON, Encryptors, Routers, WiFi, Cyber Security etc. He
encouraged the researchers working in various R&D projects and later addressed C-DOT
officers. Officers from CDOT Bangalore campus joined the address through video conferencing
tool developed in-house by C-DOT.
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Shri Rajaraman asked C-DOT engineers to work with full dedication towards realizing the goal of
“Atmanirbhar Bharat” in field of telecom. He also appreciated the contribution of C-DOT in
achieving self -reliance in the field of telecom and assured full support of DoT in all endeavors of
C-DOT. He complimented C-DOT for its critical role in developing indigenous 4G technology and
ongoing 5G development project. (4G technology from CDOT is already under Proof of Concept
(POC) Trial in BSNL network at Chandigarh and Ambala). He stressed upon CDOT to keep
track of emerging technologies, align with the technology life cycle and asked CDOT to start
working on 6G and other futuristic technologies in order to catch up with the market in time. He
also advised C-DOT to focus on commercialization of technology and consider setting up
incubators in C-DOT for faster technology commercialization. C-DOT was also asked to focus
on contributing in national as well as international standards as well as creating more IPR.
Sh. K. Rajaraman also inaugurated the Quantum Communication Lab at C-DOT, Delhi and
unveiled the indigenously developed Quantum Key Distribution (QKD) solution by C-DOT which
can support a distance of more than 100 kilometers on standard optical fiber. Development of
indigenous QKD solution is essential to address the threat that rapid advancement in Quantum
Computing poses to the security of the data being transported by various critical sectors through
the current communication networks. With the development of QKD solution and the existing

Page 7
suite of wide range of products in Optical Access, Core, Switching & Routing, Wireless, Post
Quantum Cryptography Encryptors (PQCE) etc, C-DOT has become the first organization in
India to offer complete portfolio of indigenous Quantum Secure telecom products & solutions to
comprehensively address the requirements of Telecom Service Providers as well as Strategic
and Defense sector in India.
A brief about Quantum Technologies and QKD:
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Quantum Technologies are one of the most researched area at present and are attracting huge
investments by Governments all across the globe as well as by private players ranging from
multinational giants to start ups. Almost all countries have dedicated programs for furthering
research in this area, which has immense potential, impact of which can probably be compared
with that of semiconductor technology in the last few decades or the impact that the laser had
since its invention in 1960s.
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Quantum Technologies can broadly be divided into four verticals viz. Quantum Computing,
Quantum Communications, Quantum Sensors and Quantum Materials. To comprehensively
address all these verticals and leapfrog India in this crucial & niche area, India has launched
National Mission on Quantum Technologies & Applications (NM-QTA). This was announced by
Hon’ble Finance Minister in her budget speech delivered in February 2020. This initiative, with a
budget of more than USD 1 Billion spanning over eight years, will be led by Department of
Science and Technology (DST) and will have active participation from various other ministries
e.g. Department of Telecommunications, Department of Space, Department of Atomic Energy
etc.
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Quantum Technologies are based upon phenomena exhibited by microscopic particles (like
photons, electrons, atoms etc.) which are quite distinct from the way normal macroscopic
objects behave. Behavior of these microscopic particles can’t be described by Classical (or
Conventional) Physics based on Newtonian Mechanics, and consequently Quantum Mechanics
came into picture, around 100 years back, to formulate theory to describe such behavior. One of
the most quoted such phenomena is the “Photoelectric effect” for which Einstein was awarded
the Noble Prize in Physics in the Year 1921. Quantum Mechanics is probabilistic in contrast to
Classical Mechanics which is deterministic. Besides this, Quantum Mechanics is counterintuitive
as the phenomena of Superposition, Entanglement, Teleportation & Tunneling etc. exhibited by
microscopic particles appears weird and have no equivalence in everyday life. These aspects of
Quantum Mechanics have, however, led to number of interesting applications such as
exponential increase in computing power, inherently secure communication (teleportation of
information), interaction free measurements, extremely precise & sensitive sensors etc.
Centre for Development of Telematics (C-DOT), a premier telecom research & development
organization under Department of Telecommunications, Government of India, is leading the
effort in the Quantum Communications vertical of NM-QTA. C-DOT has developed Product in
one of the most promising applications of Quantum Communications viz. Quantum Key
Distribution (QKD) and is continuing to pursue research in this area. Development of QKD
solution will address the threat that rapid advancement in Quantum Computing poses to the
security of the data being transported by the current communication infrastructure.
C-DOT is actively looking to collaborate with other national & international institutes and
organizations working in the area of Quantum Communications to synergize efforts in this
nascent field.
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NRC BACKS LINEAR NO-THRESHOLD MODEL FOR
RADIATION SAFETY
Relevant for: Science & Technology | Topic: Nuclear science

Ionising radiation: The LNT model states biological effects such as cancer and hereditary effects
increase as a linear function of dose, without threshold. | Photo Credit: cokada
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Now it is official. The U.S. Nuclear Regulatory Commission (NRC) decisively upheld the Linear
No-Threshold model to prescribe radiation safety standards, ending the protracted controversy
on the topic. Radiation protection specialists worldwide were eagerly awaiting the NRC’s
decision.
Over six years ago, during February 2015, Dr. Carol S. Marcus, Mr. Mark L. Miller, Certified
Health Physicist, and Dr. Mohan Doss, and others, through three petitions requested the NRC,
“to amend its regulations based on what they assert is new science and evidence that
contradicts the linear no-threshold (LNT) dose-effect model that serves as the basis for the
NRC’s radiation protection regulations."
The LNT model states that biological effects such as cancer and hereditary effects due to
exposure to ionising radiation increase as a linear function of dose, without threshold.
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The petitioners support “radiation hormesis,” a concept that posits that low doses of ionising
radiation protect against the deleterious effects of high doses of radiation and result in beneficial
effects to humans.
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The NRC denied the three petitions because they failed to present an adequate basis supporting
the request to discontinue use of the LNT model. “The NRC has determined that the LNT model
continues to provide a sound regulatory basis for minimizing the risk of unnecessary radiation
exposure to both members of the public and radiation workers. Therefore, the NRC will maintain
the current dose limit requirements,” the NRC declared recently.
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Petitioners’ proposed substantial increase in dose limits to workers; raise the public dose limits
to be the same as the worker doses; end differential doses to pregnant women, embryos and
fetuses, and children less than 18 years of age; remove the As Low As Is Reasonably
Achievable (ALARA) principle entirely from the regulations because they claim that ‘‘it makes no
sense to decrease radiation doses that are not only harmless but may be hormetic’’.
“Convincing evidence has not yet demonstrated the existence of a threshold below which there
would be no stochastic effects from exposure to low radiation doses. As such, the NRC’s view is
that the LNT model continues to provide a sound basis for a conservative radiation protection
regulatory framework that protects both the public and occupational workers. Despite the various
studies cited by the petitioners, uncertainty and lack of consensus persist in the scientific
community about the health effects of low doses of radiation.” the NRC, asserted.
The LNT model helps the agencies to regulate radiation exposures to diverse categories of
licensees, from commercial nuclear power plants to individual industrial radiographers and
nuclear medical practices.
The NRC noted that although there are studies and other scholarly papers that support the
petitioners’ assertions, there are also studies and findings that support the continued use of the
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LNT model, including those by national and international authoritative scientific advisory bodies.
Authoritative scientific advisory bodies such as the U.S. National Academy of Sciences (NAS),
the National Council for Radiation Protection and Measurements (NCRP), the International
Commission on Radiological Protection (ICRP) and the International Atomic Energy Agency
(IAEA), that have a specialty in the area of radiation protection support the continued use of the
LNT model. The National Cancer Institute (NCI), the National Institute of Occupational safety
and Health (NIOSH) and the Environmental Protection Agency (EPA) also endorse the use of
LNT model.
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The NRC gave due weight to NCRP Commentary No. 27: ‘‘Implications of Recent Epidemiologic
Studies for the Linear-Non-threshold Model and Radiation Protection,’’ released in April 2018.
The commentary assesses currently available epidemiological evidence and concludes that the
LNT model should continue to be utilised for radiation protection purposes.
The NRC received over 3,200 comment submissions, with 635 of those being unique, including
submissions from certified health physicists, nuclear medicine professionals, scientific
associations, federal agencies and concerned citizens. There were 100 unique comment
submissions that agreed with the petitioners. The NRC responded to all questions. Its
procedures to arrive at its decision are a model for other regulators to emulate. (Details available
at The Federal Register: The Daily Journal of the United States Government, proposed rule Linear No-Threshold Model and Standards for Protection Against Radiation.)

ksparth@yahoo.co.uk)
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(The writer is a former Secretary, Atomic Energy Regulatory Board.
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Does the knowledge of nerve impulses which can perceive temperature and pressure when
initiated help to treat pain?
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INDIA’S 5G LEAP IS ABOUT POWERING TOMORROW
Relevant for: Science & Technology | Topic: IT, Internet and Communications
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The fifth generation mobile network, or 5G, is the next level of mobile network that will shape the
Fourth Industrial Revolution, or Industrial 4.0, quality of service delivery, innovation, etc. by
facilitating smarter and developing societies. Commercial 5G networks began to be deployed in
2020 and are expected to reach 12% of world mobile connections (1.1 billion) and generate
revenues up to U.S.$1.3 trillion by 2025 for operators. The technology that 5G uses will improve
data transfer speed at unexpected higher levels — almost 100 times more — and reduce
latency times helping mission-critical services. Thus, 5G is essential but are we ready for it?
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India’s telecom sector, which has revolutionised the digital space and facilitated services-led
growth and quality of life, has been estimated to be one of the top performers globally for several
years; but it has also been in doldrums for the last few years. Moreover, the Supreme Court of
India’s ruling on the dues being sought by the Department of Telecommunications (estimated to
be more than 90,000 crore has further exacerbated the financial condition of telecom
companies. It is no wonder then that the number of telecom operators has come down to a
handful from around 15 a few years back. In this scenario, the huge investment required for 5G
may add to their worries. The trial run of 5G in developed countries such as Japan and the
United States reveals that the investment is very high, ranging from $6 million per small city to
$60 million per large or densely populated city.
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Does 5G have potential to be a harmonising technology layer?
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The new generation mobile network has the transformative potential to provide a wide range of
benefits to the Indian economy, which when enhanced with artificial intelligence provides a new
dimension to connected and autonomous systems. Its use is a chance for Indian policy-makers
to educate and empower citizens and businesses, and transform existing cities into smart and
innovative cities. This may allow citizens and communities to get socio-economic benefits and
comforts delivered by a well-advanced, more data-intensive, digital economy. Broadly speaking,
the uses of 5G in India may encompass enhanced outdoor and indoor broadband, the Internet
of things, smart cities, smart agriculture, energy monitoring, remote monitoring, smart grids,
telehealth, industrial automation, remote patient monitoring and industrial automation to name
some of the areas. There is great potential for India to move to an advanced digital revolution.
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However, it is imperative to undertake an independent economic assessment, city wise,
beginning with the metro cities, to assess the commercial viability for 5G deployment in India. Till
this happens we may continue enhancing the existing quality of 4G networks. Singapore had
planned four 5G networks — two comprehensive 5G networks and two others with smaller and
limited coverage, the reason being the high cost in deployment of fibre cables and the scarcity of
5G airwaves.
The immediate priority for India will be in identifying end users and population to be covered,
analysis of the existing network and operators, identification of cities for the 5G roll out, working
out an investment model, and minimisation of the digital risk and pricing based on the
externalities and usage of various sectors. The deployment of 5G in India needs to be carefully
planned after a cost benefit analysis by independent experts which will create a level-playing
field through market mechanism such as facilitating, simulating, auctioning, ensuring
competition, functioning markets, etc.
India’s decision on 5G trials a sovereign one: U.S.
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Once a case is made for 5G, the Telecom Regulatory Authority of India (TRAI) may consider
preparing a foolproof spectrum road map with a predictable renewal process which will
compensate the huge investment required for deployment and ensure coverage. A level-playing
field should be created for all telecom companies with more focus on companies which have the
experience of ensuring telecom networks to remote areas and the potential to provide affordable
coverage. Global trial runs show that the key areas for 5G deployment are harmonisation of 5G
spectrum bands, pricing and sharing of the spectrum. Sharing of available spectrum to maximise
its efficient use especially in rural areas, and spectrum allocation procedures that favour
investment, need to be considered.
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As the deployment of 5G network is expensive, both the Central and State governments may
need to consider measures which stimulate fibre investment, attract investment through public
private partnerships (PPPs) and facilitate investment funds on a nominal interest basis.
Fortunately, the big telecom package along with reforms announced by the Government in the
middle of September bring relief and create an enabling environment for investment in the
sector. Steps such as a moratorium on dues, redefining adjusted gross revenue, and reducing
spectrum charges will help all telecom companies, more so Airtel and Vodafone Idea who face
precarious financial situations. Further, allowing 100% foreign direct investment in the telecom
sector under the automatic route along with these policy reforms augurs well for the sector to
attract investment. Implementation of 5G requires huge investment and the relief package is
welcome step.
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India may have 330 mn 5G subscribers by 2026, data usage to reach 40 GB per smartphone:
Report
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The Government also needs to address information asymmetry and negative externalities
through laws and regulations/taxes and subsidies. The deployment of 5G technology will also
need right of access to government infrastructure such as traffic lights, lamp posts, etc. where
wireless operators can deploy electronic small cell apparatus. At the same time, reasonable fees
may be charged by State and local governments to operators for affordable deployment of 5G
equipment. Further, removing the tax burden for deploying fibre networks reduces associated
costs, thereby promoting investment as was done by Singapore government, could help in the
smooth deployment of fibre in India.
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As India has already witnessed digital revolution even in its remotest areas due to cost-effective
4G technology, the use of 5G can play a vital role in enhancing this sector and also facilitating
India’s goal to emerge as a manufacturing and innovation hub. The negative implication of 5G is
furthering the ‘digital divide’. Therefore, Government policies should also focus on affordable
coverage through synchronisation of bandwidth.
Surjith Karthikeyan is Deputy Secretary, Ministry of Finance, Government of India. Pravakar
Sahoo is Professor, Institute of Economic Growth (IEG), Delhi. The views expressed are
personal
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DRDO & INDIAN AIR FORCE CARRY OUT SUCCESSFUL
FLIGHT TESTS OF INDIGENOUSLY-DEVELOPED
SMART ANTI-AIRFIELD WEAPON
Relevant for: Science & Technology | Topic: Defence related developments
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Key highlights:
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Two flight tests of indigenously-developed smart anti-airfield weapon have been carried out
jointly by Defence Research & Development Organisation (DRDO) and Indian Air Force (IAF).
The two different configurations based on satellite navigation and electro optical sensors have
been successfully tested. Electro optical seeker based flight test of this class of bomb has been
conducted for the first time in the country. The electro optic sensor has been developed
indigenously. The weapon was launched by an IAF aircraft from Chandan ranges at Jaisalmer,
Rajasthan on October 28, 2021 and November 03, 2021.
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Electro optical configuration of the system is equipped with Imaging Infra-Red (IIR) Seeker
technology enhancing the precision strike capability of the weapon. In both the tests, the
intended target was hit with high accuracy. The system is designed for a maximum range 100
kilometres. The newly adapted launcher ensured smooth release and ejection of the weapon.
Advanced guidance and navigation algorithms, software performed as per the mission
requirements. The telemetry and tracking systems captured all mission events throughout the
flight. All the mission objectives were achieved.
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Smart anti airfield weapon has been designed and developed by Research Centre Imarat (RCI)
in coordination with other DRDO Laboratories and extensive support from IAF. Quality and
design certification agencies have contributed significantly in its development and Hindustan
Aeronautics Limited (HAL), Bengaluru has carried out weapon integration with the aircraft.
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Raksha Mantri Shri Rajnath Singh has complimented the synergistic efforts of DRDO, IAF and
the teams associated with the mission. Congratulating the teams, Secretary, Department of
Defence R&D and Chairman DRDO Dr G Satheesh Reddy said the performance and reliability
of the weapon has been proved.

ABB/Savvy

Key highlights:

Two flight tests of indigenously-developed smart anti-airfield weapon have been carried out
jointly by Defence Research & Development Organisation (DRDO) and Indian Air Force (IAF).
The two different configurations based on satellite navigation and electro optical sensors have
been successfully tested. Electro optical seeker based flight test of this class of bomb has been
conducted for the first time in the country. The electro optic sensor has been developed
indigenously. The weapon was launched by an IAF aircraft from Chandan ranges at Jaisalmer,
Rajasthan on October 28, 2021 and November 03, 2021.
Electro optical configuration of the system is equipped with Imaging Infra-Red (IIR) Seeker
technology enhancing the precision strike capability of the weapon. In both the tests, the
intended target was hit with high accuracy. The system is designed for a maximum range 100
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kilometres. The newly adapted launcher ensured smooth release and ejection of the weapon.
Advanced guidance and navigation algorithms, software performed as per the mission
requirements. The telemetry and tracking systems captured all mission events throughout the
flight. All the mission objectives were achieved.
Smart anti airfield weapon has been designed and developed by Research Centre Imarat (RCI)
in coordination with other DRDO Laboratories and extensive support from IAF. Quality and
design certification agencies have contributed significantly in its development and Hindustan
Aeronautics Limited (HAL), Bengaluru has carried out weapon integration with the aircraft.
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Raksha Mantri Shri Rajnath Singh has complimented the synergistic efforts of DRDO, IAF and
the teams associated with the mission. Congratulating the teams, Secretary, Department of
Defence R&D and Chairman DRDO Dr G Satheesh Reddy said the performance and reliability
of the weapon has been proved.
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NEW TOXIC-FREE, SUPERIOR MULTILAYER
TECHNOLOGY THAT PACKAGES TOGETHER
ELECTRONIC COMPONENTS CAN HELP COUNTRY’S
STRATEGIC SECTORS
Relevant for: Science & Technology | Topic: Indigenization of technology and developing new technology
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Indian Scientists have indigenously developed toxic-free and superior multilayer technology that
packages together electronic components like resistors, capacitors to produce multilayer circuits.
These technologies, known as Low-Temperature Cofired Ceramic (LTCC) and HighTemperature Cofired Ceramic HTCC substrates with applications as satellite communication
components, are currently being imported in India. The indigenous development can plug the
money drain through import substitution and support the country’s strategic sectors.
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Low orbit satellites satellite systems which are in demand today need a sustainable technology
supporting reduced satellite volume and mass, besides reduced production time and affordable
cost. Hybrid microsystems based on LTCC technology (integration of passive components, such
as a capacitor, resistor, inductor, resonator and filter, etc., into a multilayered ceramic module) is
an interesting solution in future communication satellites due to their outstanding performance
and moderate cost. Currently, the LTCC products are being imported from vendors like DuPont,
Ferro etc., and hence country’s revenue is getting drained owing to the exorbitant price of these
products.
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Hence, Dr K.P. Surendran, Principal Scientist, Materials Science &Technology Division, CSIRNational Institute for Interdisciplinary Science and Technology NIIST, under the purview of
Advanced Manufacturing Techniques scheme of Department of Science & Technology (DST),
Govt. of India, developed a series of LTCC tapes and HTCC substrates which are on par with
international standards. They have dielectric properties or the ability of storing electric energy in
an electric field that are comparable to the commercial tapes, whereas thermal conductivity is
better than them. A patent has already been filed on tape casting of HTCC substrate based on
zircon.

cr

An aqueous tape casting technique has been developed, which is relatively health hazard free
since it does not employ volatile organic components like xylene and methyl ethyl ketone. The
technology developed is a glass-free LTCC tape casting composition, which can address the
brutality issues of tapes.
These tapes find application in various satellite communication components at the Space
Application Centre, Ahmedabad (ISRO), which require thousands of microwave substrates every
year as also in Deference Research laboratories and BHEL
The technology is in the 5th stage of the Technology Readiness level, and Dr K.P. Surendran
has signed an MoU with Ants Ceramics, Vasai, Maharashtra on LTCC tapes. These LTCC tapes
and conductive pastes can be supplied to Space Application Centre (SAC), Ahmedabad, to be
tested as a cost-effective replacement to the commercial LTCC tapes which they are currently
importing. If the testing is successful, NIIST tapes can be employed in ISRO’s several
microwave components like S- and C- band receivers for their satellite transponders.
The knowledge generated in the AMT project has given NIIST confidence for developing an all
gold system as a substitute for the imported commercial LTCC tape system currently being used
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in Space Application Centre ISRO for satellite applications. A project in this direction has been
proposed under the ISRO Respond programme. Commercial exploration and mass production
of this product is also being planned after testing the gold paste based LTCC tapes at SAC.
(Indian Patent Ref. No. IN201611001838 dated 19/01/2016, French Patent WO2017125947A1)
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For more details contact Dr. K.P. Surendran (kpsurendran@niist.res.in,
drkpsurendran@yahoo.com).

*****

SNC / RR

Page 18
Indian Scientists have indigenously developed toxic-free and superior multilayer technology that
packages together electronic components like resistors, capacitors to produce multilayer circuits.
These technologies, known as Low-Temperature Cofired Ceramic (LTCC) and HighTemperature Cofired Ceramic HTCC substrates with applications as satellite communication
components, are currently being imported in India. The indigenous development can plug the
money drain through import substitution and support the country’s strategic sectors.
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Low orbit satellites satellite systems which are in demand today need a sustainable technology
supporting reduced satellite volume and mass, besides reduced production time and affordable
cost. Hybrid microsystems based on LTCC technology (integration of passive components, such
as a capacitor, resistor, inductor, resonator and filter, etc., into a multilayered ceramic module) is
an interesting solution in future communication satellites due to their outstanding performance
and moderate cost. Currently, the LTCC products are being imported from vendors like DuPont,
Ferro etc., and hence country’s revenue is getting drained owing to the exorbitant price of these
products.
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Hence, Dr K.P. Surendran, Principal Scientist, Materials Science &Technology Division, CSIRNational Institute for Interdisciplinary Science and Technology NIIST, under the purview of
Advanced Manufacturing Techniques scheme of Department of Science & Technology (DST),
Govt. of India, developed a series of LTCC tapes and HTCC substrates which are on par with
international standards. They have dielectric properties or the ability of storing electric energy in
an electric field that are comparable to the commercial tapes, whereas thermal conductivity is
better than them. A patent has already been filed on tape casting of HTCC substrate based on
zircon.
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An aqueous tape casting technique has been developed, which is relatively health hazard free
since it does not employ volatile organic components like xylene and methyl ethyl ketone. The
technology developed is a glass-free LTCC tape casting composition, which can address the
brutality issues of tapes.
These tapes find application in various satellite communication components at the Space
Application Centre, Ahmedabad (ISRO), which require thousands of microwave substrates every
year as also in Deference Research laboratories and BHEL
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The technology is in the 5th stage of the Technology Readiness level, and Dr K.P. Surendran
has signed an MoU with Ants Ceramics, Vasai, Maharashtra on LTCC tapes. These LTCC tapes
and conductive pastes can be supplied to Space Application Centre (SAC), Ahmedabad, to be
tested as a cost-effective replacement to the commercial LTCC tapes which they are currently
importing. If the testing is successful, NIIST tapes can be employed in ISRO’s several
microwave components like S- and C- band receivers for their satellite transponders.
The knowledge generated in the AMT project has given NIIST confidence for developing an all
gold system as a substitute for the imported commercial LTCC tape system currently being used
in Space Application Centre ISRO for satellite applications. A project in this direction has been
proposed under the ISRO Respond programme. Commercial exploration and mass production
of this product is also being planned after testing the gold paste based LTCC tapes at SAC.
(Indian Patent Ref. No. IN201611001838 dated 19/01/2016, French Patent WO2017125947A1)
For more details contact Dr. K.P. Surendran (kpsurendran@niist.res.in,
drkpsurendran@yahoo.com).
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NOVEL COMPOSITE MATERIALS DEVELOPED FOR
HIGH-TEMPERATURE BATTERY AND
SUPERCAPACITORS
Relevant for: Science & Technology | Topic: Indigenization of technology and developing new technology
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Indian researchers have developed a thermally stable solid electrolyte for lithium-ion batteries
for energy storage that promise application for a wide range of temperatures from 30-500
degrees Celsius.
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Energy generation and storage is the need of the hour, and worldwide efforts are being invested
for developing cost-effective, efficient options. The current state of art indicates a possible
replacement of conventional low energy density, low shelf life batteries with Lithium-ion and
Sodium-ion batteries. However, there are several scientific and technical limitations in the
present technology, for example, dependence of liquid electrolytes and narrow range of
operating temperatures. Therefore, efforts are required to develop solid-state energy storage
devices.
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In this direction, a group of researchers led by Dr. Anshuman Dalvi of Department of Physics,
BITS Pilani, Pilani Campus has developed solid-state energy storage devices in the form of
thermally stable solid electrolytes for Li+ ion batteries and supercapacitors and tested their
stability and efficiency using state of the art facilities. The establishment of the FIST program of
the Department of Science & Technology (DST), Govt. of India supported XRD facility has given
a new dimension to the ongoing research by providing them infrastructural support to investigate
composite materials at high temperature with great resolution. This work has been published in
the journal ‘Materials Research Bulletin in 2021’.

ac
k

The team has used DST FIST-supported High-temperature X-ray diffraction (HTXRD) facility
Rigaku SmartLab, particularly useful for the thermal stability assessment of novel solid
electrolytes. The XRD patterns were obtained in situ up to 500 oC. Now, the batteries and
supercapacitors to operate at high temperatures are being developed.
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The results from HTXRD patterns (technique used to study the structural changes in the material
as a function of temperature) for the range 30-500 oC for the ionic liquid (IL) dispersed sol-gel
derived NASICON( superionic sodium conductors) structured LiTi2(PO4)3 (LTP) composites
indicated that IL does not react with LTP at higher temperatures to form unwanted compound.
The composite was used in Lithium button cells. Excellent stability has been achieved under
battery conditions. The composite promises battery application for a wide range of temperature.
Further, the samples are being used as electrolytes for electric double-layer (EDLC)
supercapacitors. A high capacity of around 200 F/g and thermal stability at least up to 100 oC
has been achieved for 10000 cycles. The EDLCs was used to power LEDs successfully. Efforts
are on to fabricate EDLCs operating at 200 oC.
Dr Dalvi further elaborated, “Ionic liquid composites with NASICONs, Garnets, and some other
fast ionic solids have been found to be promising for high-temperature energy storage devices.
These devices are strategically important for military and space applications.”
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Publication link: https://doi.org/10.1016/j.materresbull.2021.111555
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Article detail: Gurpreet Kaur, M. Dinachandra Singh, S. C Sivasubramanian and Anshuman
Dalvi Materials Research Bulletin 145 (2022) 111555.
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For more details contact: Prof. Anshuman Dalvi email: adalvi@pilani.bits-pilani.ac.in
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Indian researchers have developed a thermally stable solid electrolyte for lithium-ion batteries
for energy storage that promise application for a wide range of temperatures from 30-500
degrees Celsius.

cr

Energy generation and storage is the need of the hour, and worldwide efforts are being invested
for developing cost-effective, efficient options. The current state of art indicates a possible
replacement of conventional low energy density, low shelf life batteries with Lithium-ion and
Sodium-ion batteries. However, there are several scientific and technical limitations in the
present technology, for example, dependence of liquid electrolytes and narrow range of
operating temperatures. Therefore, efforts are required to develop solid-state energy storage
devices.
In this direction, a group of researchers led by Dr. Anshuman Dalvi of Department of Physics,
BITS Pilani, Pilani Campus has developed solid-state energy storage devices in the form of
thermally stable solid electrolytes for Li+ ion batteries and supercapacitors and tested their
stability and efficiency using state of the art facilities. The establishment of the FIST program of
the Department of Science & Technology (DST), Govt. of India supported XRD facility has given
a new dimension to the ongoing research by providing them infrastructural support to investigate
composite materials at high temperature with great resolution. This work has been published in
the journal ‘Materials Research Bulletin in 2021’.
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The team has used DST FIST-supported High-temperature X-ray diffraction (HTXRD) facility
Rigaku SmartLab, particularly useful for the thermal stability assessment of novel solid
electrolytes. The XRD patterns were obtained in situ up to 500 oC. Now, the batteries and
supercapacitors to operate at high temperatures are being developed.
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The results from HTXRD patterns (technique used to study the structural changes in the material
as a function of temperature) for the range 30-500 oC for the ionic liquid (IL) dispersed sol-gel
derived NASICON( superionic sodium conductors) structured LiTi2(PO4)3 (LTP) composites
indicated that IL does not react with LTP at higher temperatures to form unwanted compound.
The composite was used in Lithium button cells. Excellent stability has been achieved under
battery conditions. The composite promises battery application for a wide range of temperature.
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Further, the samples are being used as electrolytes for electric double-layer (EDLC)
supercapacitors. A high capacity of around 200 F/g and thermal stability at least up to 100 oC
has been achieved for 10000 cycles. The EDLCs was used to power LEDs successfully. Efforts
are on to fabricate EDLCs operating at 200 oC.
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Dr Dalvi further elaborated, “Ionic liquid composites with NASICONs, Garnets, and some other
fast ionic solids have been found to be promising for high-temperature energy storage devices.
These devices are strategically important for military and space applications.”

Publication link: https://doi.org/10.1016/j.materresbull.2021.111555
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Article detail: Gurpreet Kaur, M. Dinachandra Singh, S. C Sivasubramanian and Anshuman
Dalvi Materials Research Bulletin 145 (2022) 111555.

For more details contact: Prof. Anshuman Dalvi email: adalvi@pilani.bits-pilani.ac.in
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DRDO & INDIAN AIR FORCE CARRY OUT SUCCESSFUL
FLIGHT TESTS OF INDIGENOUSLY-DEVELOPED
SMART ANTI-AIRFIELD WEAPON
Relevant for: Science & Technology | Topic: Defence related developments
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Key highlights:
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Two flight tests of indigenously-developed smart anti-airfield weapon have been carried out
jointly by Defence Research & Development Organisation (DRDO) and Indian Air Force (IAF).
The two different configurations based on satellite navigation and electro optical sensors have
been successfully tested. Electro optical seeker based flight test of this class of bomb has been
conducted for the first time in the country. The electro optic sensor has been developed
indigenously. The weapon was launched by an IAF aircraft from Chandan ranges at Jaisalmer,
Rajasthan on October 28, 2021 and November 03, 2021.
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Electro optical configuration of the system is equipped with Imaging Infra-Red (IIR) Seeker
technology enhancing the precision strike capability of the weapon. In both the tests, the
intended target was hit with high accuracy. The system is designed for a maximum range 100
kilometres. The newly adapted launcher ensured smooth release and ejection of the weapon.
Advanced guidance and navigation algorithms, software performed as per the mission
requirements. The telemetry and tracking systems captured all mission events throughout the
flight. All the mission objectives were achieved.
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Smart anti airfield weapon has been designed and developed by Research Centre Imarat (RCI)
in coordination with other DRDO Laboratories and extensive support from IAF. Quality and
design certification agencies have contributed significantly in its development and Hindustan
Aeronautics Limited (HAL), Bengaluru has carried out weapon integration with the aircraft.

Raksha Mantri Shri Rajnath Singh has complimented the synergistic efforts of DRDO, IAF and
the teams associated with the mission. Congratulating the teams, Secretary, Department of
Defence R&D and Chairman DRDO Dr G Satheesh Reddy said the performance and reliability
of the weapon has been proved.
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Two flight tests of indigenously-developed smart anti-airfield weapon have been carried out
jointly by Defence Research & Development Organisation (DRDO) and Indian Air Force (IAF).
The two different configurations based on satellite navigation and electro optical sensors have
been successfully tested. Electro optical seeker based flight test of this class of bomb has been
conducted for the first time in the country. The electro optic sensor has been developed
indigenously. The weapon was launched by an IAF aircraft from Chandan ranges at Jaisalmer,
Rajasthan on October 28, 2021 and November 03, 2021.
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Electro optical configuration of the system is equipped with Imaging Infra-Red (IIR) Seeker
technology enhancing the precision strike capability of the weapon. In both the tests, the
intended target was hit with high accuracy. The system is designed for a maximum range 100
kilometres. The newly adapted launcher ensured smooth release and ejection of the weapon.
Advanced guidance and navigation algorithms, software performed as per the mission
requirements. The telemetry and tracking systems captured all mission events throughout the
flight. All the mission objectives were achieved.
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Smart anti airfield weapon has been designed and developed by Research Centre Imarat (RCI)
in coordination with other DRDO Laboratories and extensive support from IAF. Quality and
design certification agencies have contributed significantly in its development and Hindustan
Aeronautics Limited (HAL), Bengaluru has carried out weapon integration with the aircraft.
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Raksha Mantri Shri Rajnath Singh has complimented the synergistic efforts of DRDO, IAF and
the teams associated with the mission. Congratulating the teams, Secretary, Department of
Defence R&D and Chairman DRDO Dr G Satheesh Reddy said the performance and reliability
of the weapon has been proved.
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UNION MINISTER DR JITENDRA SINGH SAYS, 75
SCIENCE TECHNOLOGY AND INNOVATION (STI) HUBS
WILL BE SET UP IN THE COUNTRY, EXCLUSIVELY FOR
SCS AND STS
Relevant for: Science & Technology | Topic: Indigenization of technology and developing new technology
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Union Minister of State (Independent Charge) Science & Technology; Minister of State
(Independent Charge) Earth Sciences; MoS PMO, Personnel, Public Grievances, Pensions,
Atomic Energy and Space, Dr Jitendra Singh today said that the Government will be setting up
75 Science Technology and Innovation (STI) Hubs in different parts of the country, exclusively
for Scheduled Castes (SCs) and Scheduled Tribes (STs), which will not only promote scientific
talent but also contribute to socio-economic development of these communities.
After a high level review meeting with senior officials of Department of Science and Technology
(DST) here, the Minister said, in the last two years, 20 STI Hubs (13 for SCs and 7 for STs) have
already been established by DST which will directly benefit 20,000 SC and ST population
through various interventions spreading across farm, non-farm, other allied livelihood sectors
and various livelihoods assets like energy, water, health, education, etc.

Dr Jitendra Singh Singh said, the decision has been taken in tune with Prime Minister Narendra
Modi’s vision and resolve to handhold the weaker sections and raise them at par with other
sections of society, so that all could collectively contribute to take India to new heights in the
next 25 years.
Referring to Prime Minister's address from the Red Fort on 75th Independence Day, the Minister
said that along with the concern of fulfilling the basic needs, reservation is being ensured for the
Dalits, Backward classes, Adivasis and also the poor people from general category. More
recently, in the field of medical education, reservation has also been ensured for the OBC
category in the All India quota and by formulating a law in Parliament, the right to make their
own list of OBC has been given to the States, he added.
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Dr Jitendra Singh said that Science Technology and Innovation (STI) Hubs being established by
the Department of Science and Technology (DST) will develop, nurture and ensure the delivery
of appropriate and relevant technologies for inclusive socio-economic development through
creation of sustainable livelihoods for the SC and ST population in tune to their growing
aspirations. The Minister said, the training and skill development programmes under the STI
Hubs will build the Science Technology and Innovation (STI) Capacities and Capabilities among
SC/ST population. The STI Hubs also improve the Indigenous Knowledge Systems (IKS)
through inputs of S&T and converting them to appropriate technologies for creating better
livelihood options, he added.
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The Minister said, STI hubs will have mainly three-fold objectives: a) To address the weakest
linkages in the predominant livelihood systems through Science & Technology (S&T)
interventions b) Creation of social enterprises based on the strengths in livelihood systems c) To
improve the Indigenous Knowledge Systems (IKS) through inputs of S&T for strengthening the
livelihoods.
The STI Hub established by CSIR – Institute of Microbial Technology (IMTECH) in Union
Territory of Ladakh is integrating Information Technology (IT) with health diagnostics and
developing the skill of ST youth in IT. The Center is developing IoT based Point of Care Devices
(PoCD), E-diagnostics and Smart Diagnostic Technologies for transmitting real-time
observations to medical experts which will largely benefit the ST population of the region.

ac
k

IA

The STI Hub established in Sidho-Kanho-Birsha University, Purulia, West Bengal is catering to
the needs of ST population belonging to 34 villages in 15 blocks of 7 districts of West Bengal,
Jharkhand and Odisha. The interventions include development of water filters using nano
materials, production of aromatic oils, establishment of germplasm of various medicinal plants to
develop niche products and development of social enterprises. 2296 persons now have access
to clean and safe drinking water and 1410 persons have access to health care facilities and
improved nutrition.
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Union Minister of State (Independent Charge) Science & Technology; Minister of State
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for Scheduled Castes (SCs) and Scheduled Tribes (STs), which will not only promote scientific
talent but also contribute to socio-economic development of these communities.
After a high level review meeting with senior officials of Department of Science and Technology
(DST) here, the Minister said, in the last two years, 20 STI Hubs (13 for SCs and 7 for STs) have
already been established by DST which will directly benefit 20,000 SC and ST population
through various interventions spreading across farm, non-farm, other allied livelihood sectors
and various livelihoods assets like energy, water, health, education, etc.
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Dr Jitendra Singh Singh said, the decision has been taken in tune with Prime Minister Narendra
Modi’s vision and resolve to handhold the weaker sections and raise them at par with other
sections of society, so that all could collectively contribute to take India to new heights in the
next 25 years.
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Referring to Prime Minister's address from the Red Fort on 75th Independence Day, the Minister
said that along with the concern of fulfilling the basic needs, reservation is being ensured for the
Dalits, Backward classes, Adivasis and also the poor people from general category. More
recently, in the field of medical education, reservation has also been ensured for the OBC
category in the All India quota and by formulating a law in Parliament, the right to make their
own list of OBC has been given to the States, he added.
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Dr Jitendra Singh said that Science Technology and Innovation (STI) Hubs being established by
the Department of Science and Technology (DST) will develop, nurture and ensure the delivery
of appropriate and relevant technologies for inclusive socio-economic development through
creation of sustainable livelihoods for the SC and ST population in tune to their growing
aspirations. The Minister said, the training and skill development programmes under the STI
Hubs will build the Science Technology and Innovation (STI) Capacities and Capabilities among
SC/ST population. The STI Hubs also improve the Indigenous Knowledge Systems (IKS)
through inputs of S&T and converting them to appropriate technologies for creating better
livelihood options, he added.
The Minister said, STI hubs will have mainly three-fold objectives: a) To address the weakest
linkages in the predominant livelihood systems through Science & Technology (S&T)
interventions b) Creation of social enterprises based on the strengths in livelihood systems c) To
improve the Indigenous Knowledge Systems (IKS) through inputs of S&T for strengthening the
livelihoods.
The STI Hub established by CSIR – Institute of Microbial Technology (IMTECH) in Union
Territory of Ladakh is integrating Information Technology (IT) with health diagnostics and
developing the skill of ST youth in IT. The Center is developing IoT based Point of Care Devices
(PoCD), E-diagnostics and Smart Diagnostic Technologies for transmitting real-time
observations to medical experts which will largely benefit the ST population of the region.
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The STI Hub established in Sidho-Kanho-Birsha University, Purulia, West Bengal is catering to
the needs of ST population belonging to 34 villages in 15 blocks of 7 districts of West Bengal,
Jharkhand and Odisha. The interventions include development of water filters using nano
materials, production of aromatic oils, establishment of germplasm of various medicinal plants to
develop niche products and development of social enterprises. 2296 persons now have access
to clean and safe drinking water and 1410 persons have access to health care facilities and
improved nutrition.
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UAE TO LAUNCH PROBE TARGETING ASTEROID
BETWEEN MARS, JUPITER
Relevant for: Science & Technology | Topic: Space Technology & related matters

This June 1, 2020 illustration provided by Mohammed Bin Rashid Space Centre depicts the
United Arab Emirates' Hope Mars probe. | Photo Credit: AP
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The United Arab Emirates (UAE) on October 5 announced plans to send a probe to land on an
asteroid between Mars and Jupiter to collect data on the origins of the universe, the latest
project in the oil-rich federation’s ambitious space programme.
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The project targets a 2028 launch with a landing in 2033, a five-year journey in which the
spacecraft will travel some 3.6 billion kilometres (2.2 billion miles).
The UAE’s Space Agency said it will partner with the Laboratory for Atmospheric Science and
Physics at the University of Colorado on the project. It declined to immediately offer a cost for
the effort.
The project comes after the Emirates successfully put its Amal, or “Hope”, probe in orbit around
Mars in February. The car-size Amal cost $200 million to build and launch. That excludes
operating costs at Mars.
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The Emirates plans to send an unmanned spacecraft to the moon in 2024. The country, which is
home to Abu Dhabi and Dubai, also has set the ambitious goal to build a human colony on Mars
by 2117.
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Does the knowledge of nerve impulses which can perceive temperature and pressure when
initiated help to treat pain?
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NEW BIODEGRADABLE POLYMER FABRICATED
USING GUAR GUM, AND CHITOSAN HAS HIGH
POTENTIAL FOR PACKAGING MATERIAL
Relevant for: Science & Technology | Topic: Indigenization of technology and developing new technology
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A team of Indian scientists have developed an environmentally friendly, non-toxic, biodegradable
polymer using guar gum and chitosan, both of which are polysaccharides extracted from guar
beans and shells of crab and shrimps. The fabricated guar gum-chitosan film having high water
stability, high mechanical strength, and excellent resistance to harsh environmental conditions
can potentially be used in packaging applications.
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Polysaccharide is one of the biopolymers with high potential for use in synthesis of packaging
material. However, due to some drawbacks of polysaccharides, such as low mechanical
properties, high water-solubility, and low barrier properties, they are not preferred.
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In order to overcome these challenges of polysaccharide, Dr. Devasish Chowdhury, Associate
Professor, and Sazzadur Rahman, Inspire Junior Research Fellow, fabricated a guar gumchitosan composite film which is a cross-linked polysaccharide without using any plasticizer with
the help of a method called the solution casting method (a simple technique to make polymer
films). The fabricated biopolymer composite film had high water stability, high mechanical
strength, and excellent resistance to harsh environmental conditions. This work has been
published recently in the journal ‘Carbohydrate Polymer Technologies and Applications’.
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The researchers found that the fabricated crosslinked film did not dissolve in water even after
240 hours. In addition, the mechanical strength of crosslinked guar gum-chitosan composite film
was higher compared to general biopolymer (Biopolymer are known to possess poor strength).
The cross-linked guar gum-chitosan composite film was also highly water repellent or
hydrophobic due to its high contact angle of 92.8º. It had low water vapor permeability when
compared with the film made only from chitosan.
The superior mechanical strength, water repellent properties, and resistance to harsh
environmental conditions of the fabricated cross-linked guar gum-chitosan increase its potential
of being used in packaging applications.
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Publication link: https://doi.org/10.1016/j.carpta.2021.100158.
For more details, Dr. Devasish Chowdhury IASST (devasish@iasst.gov.in) can be contacted.
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A team of Indian scientists have developed an environmentally friendly, non-toxic, biodegradable
polymer using guar gum and chitosan, both of which are polysaccharides extracted from guar
beans and shells of crab and shrimps. The fabricated guar gum-chitosan film having high water
stability, high mechanical strength, and excellent resistance to harsh environmental conditions
can potentially be used in packaging applications.
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Polysaccharide is one of the biopolymers with high potential for use in synthesis of packaging
material. However, due to some drawbacks of polysaccharides, such as low mechanical
properties, high water-solubility, and low barrier properties, they are not preferred.
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In order to overcome these challenges of polysaccharide, Dr. Devasish Chowdhury, Associate
Professor, and Sazzadur Rahman, Inspire Junior Research Fellow, fabricated a guar gumchitosan composite film which is a cross-linked polysaccharide without using any plasticizer with
the help of a method called the solution casting method (a simple technique to make polymer
films). The fabricated biopolymer composite film had high water stability, high mechanical
strength, and excellent resistance to harsh environmental conditions. This work has been
published recently in the journal ‘Carbohydrate Polymer Technologies and Applications’.
The researchers found that the fabricated crosslinked film did not dissolve in water even after
240 hours. In addition, the mechanical strength of crosslinked guar gum-chitosan composite film
was higher compared to general biopolymer (Biopolymer are known to possess poor strength).
The cross-linked guar gum-chitosan composite film was also highly water repellent or
hydrophobic due to its high contact angle of 92.8º. It had low water vapor permeability when
compared with the film made only from chitosan.
The superior mechanical strength, water repellent properties, and resistance to harsh
environmental conditions of the fabricated cross-linked guar gum-chitosan increase its potential
of being used in packaging applications.
Publication link: https://doi.org/10.1016/j.carpta.2021.100158.
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For more details, Dr. Devasish Chowdhury IASST (devasish@iasst.gov.in) can be contacted.
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SCALABLE SYNTHESIS METHOD DEVELOPED OF
NANO-CRYSTALS WITH BRIGHT EMISSION COLOURS
USEFUL FOR LED
Relevant for: Science & Technology | Topic: Indigenization of technology and developing new technology
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Indian researchers have developed a method that can help large scale synthesis of a special
class of semiconductor nanocrystals. These nanocrystals called two-dimensional layered
perovskite and perovskite nanocrystals, which have bright emission colours and are not affected
by or corroded by the environment, are useful for both high colour purity and low-cost solution
processability.
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Nanomaterials have unique properties compared to their bulk counterpart as they exhibit bright
emission and are useful for light-emitting diodes (LED) apart from several other applications in
our day-to-day life. However, large-scale syntheses of such materials are challenging as the
reaction mechanism, and kinetics of large-scale syntheses are often different from small-scale
syntheses. Such large scale synthesis methods are necessary for industrial applications.
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To this end, a group of researchers at the Centre for Nano and Soft Matter Sciences (CeNS), an
autonomous research institute under the Department of Science and Technology (DST), have
synthesized two-dimensional layered perovskite and perovskite nanocrystals by a method called
sonochemical process that is often used for large scale synthesis. This process utilizes the
principles of sonochemistry to make molecules undergo a chemical reaction with the application
of powerful ultrasound radiation. This work has been published in the ‘Journal of Physical
Chemistry C’.
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The team tracked how these nanomaterials grow during the reaction. They controlled reaction
parameters, such as time and temperature, to tune the dimensionality of these nanomaterials
and their emission colours. The researchers showed that at an early stage of reaction, twodimensional layered perovskites form, and they get converted to perovskite nanocrystals
controllably. They also demonstrated a white-light-emitting diode with the mixture of these
perovskites. Further works are in progress by the CeNS team to increase the stability of these
nanomaterials.

Publication link: DOI: 10.1021/acs.jpcc.1c02227
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Indian researchers have developed a method that can help large scale synthesis of a special
class of semiconductor nanocrystals. These nanocrystals called two-dimensional layered
perovskite and perovskite nanocrystals, which have bright emission colours and are not affected
by or corroded by the environment, are useful for both high colour purity and low-cost solution
processability.
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Nanomaterials have unique properties compared to their bulk counterpart as they exhibit bright
emission and are useful for light-emitting diodes (LED) apart from several other applications in
our day-to-day life. However, large-scale syntheses of such materials are challenging as the
reaction mechanism, and kinetics of large-scale syntheses are often different from small-scale
syntheses. Such large scale synthesis methods are necessary for industrial applications.
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To this end, a group of researchers at the Centre for Nano and Soft Matter Sciences (CeNS), an
autonomous research institute under the Department of Science and Technology (DST), have
synthesized two-dimensional layered perovskite and perovskite nanocrystals by a method called
sonochemical process that is often used for large scale synthesis. This process utilizes the
principles of sonochemistry to make molecules undergo a chemical reaction with the application
of powerful ultrasound radiation. This work has been published in the ‘Journal of Physical
Chemistry C’.
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The team tracked how these nanomaterials grow during the reaction. They controlled reaction
parameters, such as time and temperature, to tune the dimensionality of these nanomaterials
and their emission colours. The researchers showed that at an early stage of reaction, twodimensional layered perovskites form, and they get converted to perovskite nanocrystals
controllably. They also demonstrated a white-light-emitting diode with the mixture of these
perovskites. Further works are in progress by the CeNS team to increase the stability of these
nanomaterials.

Publication link: DOI: 10.1021/acs.jpcc.1c02227

For more details, Dr Pralay K. Santra can be contacted at (psantra@cens.res.in).
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WATCH: DRDO CONDUCTS SUCCESSFUL FLIGHT
TEST OF NEW VERSION OF AKASH MISSILE
Relevant for: Science & Technology | Topic: Defence related developments

m

Akash Prime Missile flight-tested: The Defence Research and Development Organisation
(DRDO) on Monday conducted a successful maiden flight test of a new version of Akash Missile
– ‘Akash Prime’.
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The missile test was conducted from Integrated Test Range (ITR), Chandipur, Odisha. The
missile intercepted and destroyed an unmanned aerial target mimicking enemy aircrafts, in its
maiden flight test after improvements, the Ministry of Defence said.
In comparison to the existing Akash System, Akash Prime is equipped with an indigenous active
Radio Frequency (RF) seeker for improved accuracy. Other improvements also ensure more
reliable performance under low temperature environments at higher altitudes.
DRDO today conducts Successful Maiden Flight Test of Akash Prime Missile from Integrated
Test Range (ITR), Chandipur, Odisha. pic.twitter.com/QlvMHtTWVj
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Modified ground system of the existing Akash weapon system has been used for the current
flight test. The range stations of ITR comprising Radars, Electro Optical Tracking System
(EOTS) and Telemetry stations monitored the missile trajectory and flight parameters.
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Defence Minister Rajnath Singh congratulated DRDO, Indian Army, Indian Air Force, Defence
Public Sector Undertaking (DPSU) and industry for the successful trials of Akash Prime Missile.
He stated that the successful flight test proves the competence of DRDO in design and
development of world class Missile systems.
Secretary DDR&D and Chairman DRDO Dr G Satheesh Reddy congratulated the team for the
successful flight trial of Akash Prime Missile. He said the Akash Prime system will further boost
the confidence of the users (Indian Army and Indian Air Force) as the Akash system is already
inducted and now getting improved with more lethal missiles.
Never miss a story! Stay connected and informed with Mint. Download our App Now!!
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NEW 3D PRINTED VACCINE PATCH OFFERS GREATER
PROTECTION THAN JABS
Relevant for: Science & Technology | Topic: Computer Technology incl. 3-D Printing

The ease of using a vaccine patch may also lead to higher vaccination rates, according to the
researchers. | Photo Credit: Photo by special arrangement
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Scientists have developed a three-dimensional (3D) printed vaccine patch that provides greater
protection than a typical immunisation shot.
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(Sign up to our Technology newsletter, Today's Cache, for insights on emerging themes at the
intersection of technology, business and policy. Click here to subscribe for free.)
The team at Stanford University and the University of North Carolina at Chapel Hill (UNC) in the
US applied the vaccine patch directly to the skin of animals, which is full of immune cells that
vaccines target.
The resulting immune response from the patch was 10 times greater than vaccine delivered into
an arm muscle with a needle jab, according to the study published in the journal Proceedings of
the National Academy of Sciences.
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The technique uses 3D-printed microneedles lined up on a polymer patch and barely long
enough to reach the skin to deliver vaccine.
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"In developing this technology, we hope to set the foundation for even more rapid global
development of vaccines, at lower doses, in a pain- and anxiety-free manner," said lead study
author Joseph M De Simone, professor at Stanford University.
The ease and effectiveness of the new vaccine may lead to a new way to deliver vaccines that is
painless, less invasive than a shot with a needle and can be self-administered.
Also Read | Fake COVID-19 vaccination certificates sold on Telegram for $75, says U.S.-Israeli
cybersecurity firm
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Study results show the vaccine patch generated a significant T-cell and antigen-specific
antibody response that was far greater than an injection delivered under the skin.
That increased immune response could save vaccines doses as a microneedle vaccine patch
uses a smaller dose to generate a similar immune response as a vaccine delivered with a
needle, the researchers said.
"Our approach allows us to directly 3D print the microneedles which gives us lots of design
latitude for making the best microneedles from a performance and cost point-of-view," said lead
study author Shaomin Tian, researcher at the UNC School of Medicine.
The study overcomes some past challenges - through 3D printing, the microneedles can be
easily customised to develop various vaccine patches for flu, measles, hepatitis or COVID-19
vaccines.
The COVID-19 pandemic has been a stark reminder of the difference made with timely

Page 39
vaccination. However, getting a vaccine typically requires a visit to a clinic or hospital.
Also Read | Google to offer COVID-19 vaccine slot details through Search, Maps, Assistant
The researchers said there are issues that can hinder mass vaccination - from cold storage of
vaccines to needing trained professionals who can give the shots.

m

The vaccine patches, which incorporate vaccine-coated microneedles that dissolve into the skin,
could be shipped anywhere in the world without special handling and people can apply the patch
themselves, they said.
The ease of using a vaccine patch may also lead to higher vaccination rates, according to the
researchers.
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The team is now formulating RNA vaccines, like the Pfizer and Moderna COVID-19 vaccines,
into microneedle patches for future testing.

As per the PwC's 2022 Digital Trust Insights Survey, the risk landscape is continuously evolving
and organisations are investing more than ever in cybersecurity to manage their risks.
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Why is Mark Zuckerberg betting on metaverse? How will it change the way social media is
used?
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ONE LAKH GENOME, DNA SEQUENCING DONE FOR
COVID-19 SO FAR BY DBT AND 5 COVID19
BIOREPOSITORIES WITH 57,000 SAMPLES WERE
MADE AVAILABLE TO ACADEMIA AND INDUSTRY FOR
R&D AND PRODUCT DEVELOPMENT: DR JITENDRA
SINGH
Relevant for: Science & Technology | Topic: Biotechnology, Genetics & Health related developments

S.
co

Union Minister of State (Independent Charge) Science & Technology; Minister of State
(Independent Charge) Earth Sciences; MoS PMO, Personnel, Public Grievances, Pensions,
Atomic Energy and Space, Dr Jitendra Singh today informed that one lakh Genome and DNA
sequencing has been done for COVID-19 so far by the Department of Bio-Technology (DBT)
and 5 COVID19 Biorepositories with 57,000 samples were made available to academia and
industry for R&D and Product development.
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The Minister was presiding over a high level meeting to review the current status of COVID-19
research, development of vaccines and other protocols as well as the contribution made in this
direction by each of the Autonomous Institutions of the Department of Biotechnology located in
different parts of the country.

Ashok Chandra Panda, Minister, Science and Technology Department, Govt. of Odisha and
Manish Sisodia, Deputy Chief Minister and Minister in-charge of Higher Education, Government
of Delhi also attended the meeting on behalf of Institute of Life Sciences (ILS), Bhubaneswar
and National Institute for Plant Genome Research, (NIPGR), New Delhi.
Dr Jitendra Singh announced that “A Vaccine Testing and Research Facility will come up at the
second campus of the Rajiv Gandhi Centre for Biotechnology (RGCB) and this center will also
have a BSL 3 facility which is capable of handling airborne viruses like Covid-19. This facility will
be the first of its kind in South India. The Minister also said that RGCB will be developed as a
hub for research and testing of multiple vaccines such as cancer vaccine and those for
infectious diseases, including Covid-19. “This will bring huge recognition for RGCB in the
specific area of vaccine research and development.” The Minister also lauded the RGCB’s
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model of supporting both innovative research and Biotechnology incubation facilities.
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Secretary, Department of Biotechnology, Dr Rajesh Gokhale informed that taking note of the
unprecedented scenario of the COVID19 pandemic, DBT prepared a roadmap early on with a
focus on diagnosis, treatment and most importantly, prevention. It has supported 100 projects in
the thematic areas of vaccines, diagnostics and therapeutics, besides enabling 7 vaccine
candidates by industry and 8 candidates by academia. DBT under Mission COVID Surksha also
supported 5 vaccine candidates, 19clinical trial sites, 6 facilities for immunogenicity assays and
animal challenge models and facility augmentation for Covaxin production.
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Institute of Life Sciences (ILS), Bhubaneswar informed that it is one of the three institutes in the
country that has established and characterized 22 virus cultures including Delta and Delta Plus.
ILS has also established a Biorepository for 3000 COVID-19 clinical samples containing serum,
plasma, saliva, blood, urine and stool as a National Resource Centre for research by academia
and Start-ups for commercial product developments. ILS has done important work on COVID
testing (more than 3 lakhs RT-PCR tests), 9000 genome sequencing of the samples collected
from Odisha, Jharkhand, Chhattisgarh, Bihar, and Maharashtra and immune-profiling of
symptomatic and asymptomatic COVID patients. In addition, ILS has also developed virus
cultures for COVID-19, and established an Animal Biosafety Level 3 platform, a drug discovery
platform, and an immunogenicity platform to aid the COVID research. Dr Jitendra Singh
suggested use of these platforms by academic institutions, private industries, and start-ups.
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Head of the Centre for DNA Fingerprinting & Diagnostics, (CDFD) Hyderabad said that
INSACOG (Indian SARS CoV-2 Genomics) Consortium with a chain of 38 laboratories focused
on genomic surveillance of SARS CoV-2. CDFD, Hyderabad is a key institution of INSACOG
network and has carried out genome sequencing of more than 5,000 genomes. It was also one
of the first institutes in the country to carry out research on Delta and Delta Plus variants.
Dr Jitendra Singh appreciated the Institute of Bioresources& Sustainable Development (IBSD),
Imphal for all the Covid-19 related activities performed not only in the state of Manipur but also
in the other NER states including Sikkim, Meghalaya and Mizoram. He also stated that IBSD has
been instrumental in co-operating with the state Government since the outbreak of the
pandemic. Apart from establishing COVID testing centers in Manipur, the Centre also supported
Mizoram, Meghalaya in testing facilities and Genome Sequencing projects. The Centre
developed Banslochan (bamboo extract product) and its use increased more than 30 percent
during COVID due to its immune booster properties.
National Institute for Plant Genome Research, (NIPGR) New Delhi plans to establish 4
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Translational Centers in the country and explore plant genome project related to COVID.
Heads and Directors of Rajiv Gandhi Centre for Biotechnology (RGCB), Thiruvananthapuram,
Centre for DNA Fingerprinting & Diagnostics, (CDFD), Hyderabad, Institute of Life Sciences
(ILS), Bhubaneswar, National Institute for Plant Genome Research, (NIPGR), New Delhi,
Institute of Bioresources& Sustainable Development (IBSD), Imphal took part in today’s meeting.
<><><><><>
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Union Minister of State (Independent Charge) Science & Technology; Minister of State
(Independent Charge) Earth Sciences; MoS PMO, Personnel, Public Grievances, Pensions,
Atomic Energy and Space, Dr Jitendra Singh today informed that one lakh Genome and DNA
sequencing has been done for COVID-19 so far by the Department of Bio-Technology (DBT)
and 5 COVID19 Biorepositories with 57,000 samples were made available to academia and
industry for R&D and Product development.
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The Minister was presiding over a high level meeting to review the current status of COVID-19
research, development of vaccines and other protocols as well as the contribution made in this
direction by each of the Autonomous Institutions of the Department of Biotechnology located in
different parts of the country.

Ashok Chandra Panda, Minister, Science and Technology Department, Govt. of Odisha and
Manish Sisodia, Deputy Chief Minister and Minister in-charge of Higher Education, Government
of Delhi also attended the meeting on behalf of Institute of Life Sciences (ILS), Bhubaneswar
and National Institute for Plant Genome Research, (NIPGR), New Delhi.
Dr Jitendra Singh announced that “A Vaccine Testing and Research Facility will come up at the
second campus of the Rajiv Gandhi Centre for Biotechnology (RGCB) and this center will also
have a BSL 3 facility which is capable of handling airborne viruses like Covid-19. This facility will
be the first of its kind in South India. The Minister also said that RGCB will be developed as a
hub for research and testing of multiple vaccines such as cancer vaccine and those for
infectious diseases, including Covid-19. “This will bring huge recognition for RGCB in the
specific area of vaccine research and development.” The Minister also lauded the RGCB’s
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model of supporting both innovative research and Biotechnology incubation facilities.
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Secretary, Department of Biotechnology, Dr Rajesh Gokhale informed that taking note of the
unprecedented scenario of the COVID19 pandemic, DBT prepared a roadmap early on with a
focus on diagnosis, treatment and most importantly, prevention. It has supported 100 projects in
the thematic areas of vaccines, diagnostics and therapeutics, besides enabling 7 vaccine
candidates by industry and 8 candidates by academia. DBT under Mission COVID Surksha also
supported 5 vaccine candidates, 19clinical trial sites, 6 facilities for immunogenicity assays and
animal challenge models and facility augmentation for Covaxin production.
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Institute of Life Sciences (ILS), Bhubaneswar informed that it is one of the three institutes in the
country that has established and characterized 22 virus cultures including Delta and Delta Plus.
ILS has also established a Biorepository for 3000 COVID-19 clinical samples containing serum,
plasma, saliva, blood, urine and stool as a National Resource Centre for research by academia
and Start-ups for commercial product developments. ILS has done important work on COVID
testing (more than 3 lakhs RT-PCR tests), 9000 genome sequencing of the samples collected
from Odisha, Jharkhand, Chhattisgarh, Bihar, and Maharashtra and immune-profiling of
symptomatic and asymptomatic COVID patients. In addition, ILS has also developed virus
cultures for COVID-19, and established an Animal Biosafety Level 3 platform, a drug discovery
platform, and an immunogenicity platform to aid the COVID research. Dr Jitendra Singh
suggested use of these platforms by academic institutions, private industries, and start-ups.
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Head of the Centre for DNA Fingerprinting & Diagnostics, (CDFD) Hyderabad said that
INSACOG (Indian SARS CoV-2 Genomics) Consortium with a chain of 38 laboratories focused
on genomic surveillance of SARS CoV-2. CDFD, Hyderabad is a key institution of INSACOG
network and has carried out genome sequencing of more than 5,000 genomes. It was also one
of the first institutes in the country to carry out research on Delta and Delta Plus variants.
Dr Jitendra Singh appreciated the Institute of Bioresources& Sustainable Development (IBSD),
Imphal for all the Covid-19 related activities performed not only in the state of Manipur but also
in the other NER states including Sikkim, Meghalaya and Mizoram. He also stated that IBSD has
been instrumental in co-operating with the state Government since the outbreak of the
pandemic. Apart from establishing COVID testing centers in Manipur, the Centre also supported
Mizoram, Meghalaya in testing facilities and Genome Sequencing projects. The Centre
developed Banslochan (bamboo extract product) and its use increased more than 30 percent
during COVID due to its immune booster properties.
National Institute for Plant Genome Research, (NIPGR) New Delhi plans to establish 4
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Translational Centers in the country and explore plant genome project related to COVID.
Heads and Directors of Rajiv Gandhi Centre for Biotechnology (RGCB), Thiruvananthapuram,
Centre for DNA Fingerprinting & Diagnostics, (CDFD), Hyderabad, Institute of Life Sciences
(ILS), Bhubaneswar, National Institute for Plant Genome Research, (NIPGR), New Delhi,
Institute of Bioresources& Sustainable Development (IBSD), Imphal took part in today’s meeting.
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Date : 2021-11-18

CHANDRAYAAN PERFORMS EVASIVE MANOEUVRE
TO AVOID COLLISION WITH NASA’S ORBITER
Relevant for: Science & Technology | Topic: Space Technology & related matters

India’s Chandrayaan-2 spacecraft performed an evasive manoeuvre to avoid collision with
NASA’s Lunar Reconnaissance Orbiter (LRO), according to ISRO.
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A very close conjunction between Chandrayaan-2 Orbiter (CH2O) and LRO of NASA was
expected to occur on October 20 this year at 05:45 UTC (11:15 a.m. IST) near the Lunar North
pole, the Bengaluru-headquartered space agency said in a statement.
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Over a span of one week prior to the conjunction, analyses by both ISRO and JPL/NASA
consistently showed that the radial separation between the two spacecraft would be less than
100 metres and the closest approach distance would be only about three km at the time of
closest approach.
Both the agencies deemed that the situation warranted a collision avoidance manoeuvre (CAM)
to mitigate the close approach risk, and it was mutually agreed that CH2O would undergo the
CAM.
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The manoeuvre was scheduled on October 18. It was designed to ensure a sufficiently large
radial separation at the next closest conjunction between the two spacecraft.
The CAM was executed nominally at 14:52 UTC (8:22 p.m. IST), on October 18.
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After orbit determination of CH2O with post-manoeuvre tracking data, it was reconfirmed that
there would be no further close conjunctions with LRO in the near future with the achieved orbit,
ISRO said.
It may be noted that like CH2O, LRO orbits the Moon in a nearly polar orbit and hence, both the
spacecraft come close to each other over the Lunar poles.
It is common for satellites in Earth Orbit to undergo CAM to mitigate collision risk due to space
objects including space debris and operational spacecraft.
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ISRO said it regularly monitors such critical close approaches and execute CAMs for its
operational satellites whenever the collision risk is assessed to be critical.
“However, this is the first time such a critically close conjunction was experienced for a space
exploration mission of ISRO which necessitated an evasive manoeuvre”, the statement said.
The event highlights the importance of continual assessment of close approach situations for
Lunar and Martian missions, and the fact that effective mitigation of close approach risk involves
close coordination and synergy among different space agencies, it was stated.
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Does the knowledge of nerve impulses which can perceive temperature and pressure when
initiated help to treat pain?
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INDIAN RESEARCHERS DEVELOP BETTER
THERAPEUTICS TO TREAT AUTISM SPECTRUM
DISORDER
Relevant for: Science & Technology | Topic: Biotechnology, Genetics & Health related developments
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A group of Indian researchers have developed a compound called “6BIO” that can provide a
better method to treat Autism Spectrum Disorder (ASD). They have determined the potency of
the compound in a pre-clinical mice model. This is the first compound that has been proved in
pre-clinical evaluation to have the potential for improving daily activities like learning and
recollecting new tasks in patients with ASD/ Intellectual disability (ID).
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Autism Spectrum Disorder (ASD) is one of the major issues causing a tremendous burden to our
society. Yet, it does not have an appropriate pharmacological or genetic method to treat ASD/ID.
Current therapeutics to treat ASD aims to alleviate symptoms such as epileptic seizures or sleep
issues but not to treat the multiple problems of ASD/ID. A major challenge in finding better
therapeutics to treat ASD is the potency of the drug to help the patients to perform their daily
activities with efficiency close to that of a healthy person. Achieving this is particularly difficult
after a certain age, especially from the mid-childhood stages.
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In the present work, Vijaya Verma and other authors from Jawaharlal Nehru Centre for
Advanced Scientific Research (JNCASR), an autonomous research institute of the Department
of Science & Technology (DST), Govt. of India, have demonstrated the potential of 6BIO, to treat
ASD/Intellectual disability (ID) in a pre-clinical mouse model called Syngap1+/-. Using behaviour
and electrophysiology techniques, the team of scientists have shown in a research published in
the Experimental Brain Research that the administration of 6BIO restores the neuronal function,
learning and memory, and reduces epileptic seizures in Syngap1+/- mice.
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The authors of this study Vijaya Verma, M. J. Vijay Kumar, Kavita Sharma, Sridhar Rajaram,
Ravi Muddashetty, Ravi Manjithaya, Thomas Behnisch and James P. Clement, identified 6BIO
synthesised in JNCASR and found that it restores neuronal function, learning and memory,
sociability and reduces epileptic seizures. The other novelty of this study is that 6BIO restored
the neural functions not only when administered during development (equivalent of baby (1-2
years) and childhood stages (3-6 years)) but also after mid-childhood (7-11 years) when most of
the brain regions are considered to have formed properly.
Previous studies have attributed disruption in optimal brain development, mainly neuronal
connections, during the early stage of development (i.e., babies/childhood) as one of the causes
of ASD/ID. Due to the altered brain development, information processing becomes aberrant and
understanding simple tasks becomes exceptionally challenging for patients with ASD/ID. Using
electrophysiology, which helps understand how neurons communicate, and behaviour
experiments, which indicates the overall brain function, the JNCASR team has shown that 6BIO
can restore the information processing in the pre-clinical mouse model. Thus, 6BIO has a strong
potential for therapeutics to treat ASD/ID. All the behaviour and electrophysiology work was
performed in Dr James Clement’s lab at JNCASR.
Patients with ASD still struggle to perform everyday activities without assistance from others as
they are unable to learn and recollect new tasks. Data from the current study indicate that 6BIO
can help children with ASD learn and recall, be social, and alleviate other symptoms such as
seizures or sleep issues. Thus, the compound, 6BIO, can be a better therapeutics option to treat
ASD.
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First author of the study: Dr Vijaya Verma
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Corresponding Author: Prof James P Clement

Publication link: https://doi.org/10.1007/s00221-021-06254-x
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For more details, Dr James P Clement (Clement@jncasr.ac.in; 9535990990) can be contacted.
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A group of Indian researchers have developed a compound called “6BIO” that can provide a
better method to treat Autism Spectrum Disorder (ASD). They have determined the potency of
the compound in a pre-clinical mice model. This is the first compound that has been proved in
pre-clinical evaluation to have the potential for improving daily activities like learning and
recollecting new tasks in patients with ASD/ Intellectual disability (ID).
Autism Spectrum Disorder (ASD) is one of the major issues causing a tremendous burden to our
society. Yet, it does not have an appropriate pharmacological or genetic method to treat ASD/ID.
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Current therapeutics to treat ASD aims to alleviate symptoms such as epileptic seizures or sleep
issues but not to treat the multiple problems of ASD/ID. A major challenge in finding better
therapeutics to treat ASD is the potency of the drug to help the patients to perform their daily
activities with efficiency close to that of a healthy person. Achieving this is particularly difficult
after a certain age, especially from the mid-childhood stages.
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In the present work, Vijaya Verma and other authors from Jawaharlal Nehru Centre for
Advanced Scientific Research (JNCASR), an autonomous research institute of the Department
of Science & Technology (DST), Govt. of India, have demonstrated the potential of 6BIO, to treat
ASD/Intellectual disability (ID) in a pre-clinical mouse model called Syngap1+/-. Using behaviour
and electrophysiology techniques, the team of scientists have shown in a research published in
the Experimental Brain Research that the administration of 6BIO restores the neuronal function,
learning and memory, and reduces epileptic seizures in Syngap1+/- mice.
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The authors of this study Vijaya Verma, M. J. Vijay Kumar, Kavita Sharma, Sridhar Rajaram,
Ravi Muddashetty, Ravi Manjithaya, Thomas Behnisch and James P. Clement, identified 6BIO
synthesised in JNCASR and found that it restores neuronal function, learning and memory,
sociability and reduces epileptic seizures. The other novelty of this study is that 6BIO restored
the neural functions not only when administered during development (equivalent of baby (1-2
years) and childhood stages (3-6 years)) but also after mid-childhood (7-11 years) when most of
the brain regions are considered to have formed properly.
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Previous studies have attributed disruption in optimal brain development, mainly neuronal
connections, during the early stage of development (i.e., babies/childhood) as one of the causes
of ASD/ID. Due to the altered brain development, information processing becomes aberrant and
understanding simple tasks becomes exceptionally challenging for patients with ASD/ID. Using
electrophysiology, which helps understand how neurons communicate, and behaviour
experiments, which indicates the overall brain function, the JNCASR team has shown that 6BIO
can restore the information processing in the pre-clinical mouse model. Thus, 6BIO has a strong
potential for therapeutics to treat ASD/ID. All the behaviour and electrophysiology work was
performed in Dr James Clement’s lab at JNCASR.
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Patients with ASD still struggle to perform everyday activities without assistance from others as
they are unable to learn and recollect new tasks. Data from the current study indicate that 6BIO
can help children with ASD learn and recall, be social, and alleviate other symptoms such as
seizures or sleep issues. Thus, the compound, 6BIO, can be a better therapeutics option to treat
ASD.

First author of the study: Dr Vijaya Verma
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Corresponding Author: Prof James P Clement
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Publication link: https://doi.org/10.1007/s00221-021-06254-x

For more details, Dr James P Clement (Clement@jncasr.ac.in; 9535990990) can be contacted.
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TIME FOR A GLOBAL BAN ON SATELLITE
DESTRUCTION TESTS
Relevant for: Science & Technology | Topic: Space Technology & related matters

Reckless behaviour by a space power as responsible as Russia calls for strict restrictions to
preserve humanity’s access to space
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Russia is a top-rung space power. In terms of technological capabilities, it ranks alongside the
US and even surpasses it in some areas. The Russian establishment has a highly sophisticated
understanding of the space domain. Moscow’s intellectual horsepower in space science,
economics and strategy is outstanding. The Soviet Union and its successor, the Russian
Federation, have demonstrated no less responsibility towards the preservation and protection of
space for human activities than any other power. That is what makes Moscow’s anti-satellite
(ASAT) test surprising.

IA

On 16 November, Russia destroyed one of its old satellites by causing a tail-on collision with an
ASAT rocket it had fired, at an altitude slightly higher than that of the International and Chinese
space stations. The thousands of pieces of debris that resulted now pose a risk to spacestationed astronauts, other spacecraft that occupy low-earth orbits and launch vehicles destined
for higher orbits. Space debris move faster than bullets and even tiny bits have enough kinetic
energy to severely damage spacecraft. The lower the elevation of the fragments from earth, the
sooner the junk will fall back upon the planet and burn up in the atmosphere. Debris at higher
altitudes can remain in space for years and decades before falling down.
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Space is vast, but the probability of collision increases with the number of objects in orbit. Junk
from the Russian test is expected to intersect with the International Space Station’s (ISS) orbit
31 times a day, before spreading out further.
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Clearly, debris pose a risk for all spacefarers, including Russian cosmonauts and satellites. I find
it difficult to understand why the otherwise space-smart Russians would do such a thing. First,
Russia did not really need to test this direct-ascent ASAT, given that it has far more
sophisticated missile interception capacity. Furthermore, in recent years, it has demonstrated
advanced co- orbital ASAT capabilities, manoeuvring its spacecraft into close proximity to target
satellites. Second, even if it wished to carry out a direct-ascent ASAT test for political signalling,
it could have done so at lower, relatively safer altitudes. When India carried out its Mission
Shakti ASAT test in 2019, the Indian Space Research Organisation launched the target satellite
at an altitude of 274km (and much lower than that of the ISS) before destroying it a couple of
months later. That test created fewer bits of trackable debris, and today only one of the few
hundred objects remains detectable in orbit. All ASAT tests create debris, not all of which are
trackable, but it is possible for responsible spacefaring nations to minimize negative externalities
to the extent possible.
Russia’s behaviour is thus a puzzle. While it is possible that its defence establishment acted
without consulting its space agency, it is hard to accept that such a test would have received
political authorization without the country’s top space agency being in the loop. We must
therefore assume that the Kremlin made a considered decision that knowingly hurts the interests
of all spacefaring nations. Whatever Russia’s political and strategic objective, the poisoning of
the pond harms everyone.
There is now an urgent case for a strict international ASAT non-proliferation and test-ban treaty.
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The norms that kept space clean for decades can no longer be relied upon. There are
approximately two dozen countries that possess ballistic missiles or satellite launch capability
that jeopardize human access to space. If a major space power like Russia could do it, what of
desperado regimes that have nothing to lose in space?
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Incidentally, just two weeks before the Russian test, the United Nations General Assembly’s
First Committee, which deals with international security and disarmament, set up a new working
group to develop principles and rules for the military use of space. Initiated by the UK, the
institution of the working group was supported by a vast majority of nations. Russia and China
voted against, but only because they are in favour of an alternative mechanism for preventing an
arms race in space, and for hard treaty obligations against space weapons that the US is
opposed to. India abstained. But as the working group begins its deliberations, New Delhi must
weigh in strongly on the side of a strict ban on anti-satellite weapons.
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As a country that already possesses ASAT capability, it is in India’s interest to deter other
countries from acquiring it. To be clear: our successful 2019 test does not automatically mean
India has operational ASAT weapons. There is still some way to go. Even so, it is inconceivable
that we can easily carry out another destructive test without hurting our own interests in one way
or another. At this stage, it is far better to push for a treaty that might prevent India’s adversaries
from further developing space weapons. A treaty will not prevent anyone—including India—from
developing more advanced ASAT weapons. But it will make it harder, and prohibit destructive
testing.
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Space offers Indian entrepreneurs and businesses an opportunity to create another engine of
growth. It is in our interest not to allow garbage to come in the way of our success.
Nitin Pai is co-founder and director of The Takshashila Institution, an independent centre for
research and education in public policy
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DAC APPROVES AK-203 DEAL WITH RUSSIA
Relevant for: Science & Technology | Topic: Defence related developments

The Defence Acquisition Council (DAC) which met under the Chairmanship of Defence Minister
Rajnath Singh on Tuesday approved the long-pending deal for the manufacture of 6.71 lakh AK203 assault rifles in India, according to a defence source.
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This comes ahead of Russian President Vladimir Putin’s visit to India early next month for the
India-Russia annual summit. Mr. Putin is scheduled to visit India for the summit on December 6,
when the two sides will also hold their inaugural 2+2 ministerial dialogue.
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The two countries had signed an Inter-Governmental Agreement (IGA) in February 2019
following which a joint venture, Indo-Russian Rifles Private Ltd. (IRRPL), was set up at Korwa in
Uttar Pradesh for manufacturing the rifles.
The JV is between Ordnance Factory Board (OFB) from the Indian side and Rosoboron Export
and Kalashnikov on the Russian side. The Army had also appointed a Major General as the
Chief Executive Officer (CEO) of the IRRPL to ensure timely execution and deliveries.
The Ministry of Defence has already floated a Request For Proposal (RFP) to the JV for the
supply of 6.71 lakh rifles, but the final deal has been held up over the high cost for each rifle.

IA

As reported by The Hindu earlier, with repeated delays in the deals for procurement of AK-203
assault rifles, India had signed a deal in August for 70,000 AK-103 assault tickets to be procured
off the shelf. The deliveries would begin within three months once the first payment is made and
would be completed in six months.
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Another deal likely to make progress is for Igla-S Very Short Range Air Defence (VSHORAD)
systems. The Ka-226T utility helicopter deal is unlikely to be cleared, according to official
sources.
Air Force satellite

cr

The DAC approved a proposal for the procurement of the GSAT-7C communication satellite for
the Indian Air Force (IAF) at a cost of Rs. 2,236 crore, a Defence Ministry statement said.
Induction of the GSAT-7C satellite and ground hubs for Software Defined Radios (SDRs) will
enhance the ability of the armed forces to communicate beyond Line of Sight (LoS) among one
another in all circumstances in a secure mode, the Ministry statement said.
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PM GATI SHAKTI- BISAG-N TEAM CONDUCTS
CAPACITY BUILDING EXERCISES WITH SENIOR
GOVERNMENT OFFICIALS OF RELEVANT
DEPARTMENTS
Relevant for: Science & Technology | Topic: Space Technology & related matters
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The PM Gatishakti National Master Plan has been developed by BISAG-N (Bhaskaracharya
National Institute for Space Applications and Geoinformatics) in a dynamic Geographic
Information System (GIS) platform wherein data on specific action plan of all the
Ministries/Departments is being incorporated within a comprehensive database. The system will
be further developed as a Digital Master Planning tool with Project Management tools, dynamic
dashboards, MIS reports generation etc.
In order to facilitate the process, capacity building exercise is being conducted by the BISAG-N
team with senior-level officers ofrelevant ministries and departments under Government of India
with an aim to integrate and synchronise data on their existing/planned projects in a single
platform. This ongoing exercise has already been undertaken for Ministry of Port, Shipping and
Waterways, Ministry of Civil Aviation, Ministry of Power, Ministry of New and Renewable Energy,
Ministry of Textile, Department of Telecommunication etc.
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This exhaustive exercise shall mark an exchange of data between the respective departments
and BISAG-N for updation of the National Master Plan. The exercise will assist the departments
to gain a better know-how of the GIS tool and enable them to prioritize and plan the timeline of
their projects in coordination with other infrastructural projects. This will increase efficiency of
logistics leading to improved competitiveness of Indian economy.

The infrastructure ministries are ensuring updation of existing and proposed infrastructure in
National Master Plan Portal. Similarly, the economic ministries are updating the existing
economic zones in the country.
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This exercise will lead to identification of gap in infrastructure and the need for economic zones.
Such gap analysis will be examined by the Network Planning Group. The recommended gap in
infrastructure shall be taken up on priority basis by respective infrastructure ministries, thus
bringing in the logistics efficiency. Updation of infrastructure layers will help in decision making
by the economic ministries for locating new economic zones.
All the economic ministries have also been advised to undertake exercise for identification of
infrastructural gaps so as to take up such projects in mission mode. It is expected that updation
of data by all ministries of central government will be completed by end of the month.
Department for Promotion of Industries and Internal Trade (DPIIT) has decided to organize6
zonal conferences during the next two months for undertaking similar exercise for all the states
of the country. It is hoped that with the updation of entire infrastructure and economic zones by
the central and state governments, the National Master Plan would become a real time decision
making tool for infrastructural and economic ministries. This will bring in cost efficiencies and
competitiveness and thus will improve overall logistics efficiency in the country.
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The PM Gatishakti National Master Plan has been developed by BISAG-N (Bhaskaracharya
National Institute for Space Applications and Geoinformatics) in a dynamic Geographic
Information System (GIS) platform wherein data on specific action plan of all the
Ministries/Departments is being incorporated within a comprehensive database. The system will
be further developed as a Digital Master Planning tool with Project Management tools, dynamic
dashboards, MIS reports generation etc.
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In order to facilitate the process, capacity building exercise is being conducted by the BISAG-N
team with senior-level officers ofrelevant ministries and departments under Government of India
with an aim to integrate and synchronise data on their existing/planned projects in a single
platform. This ongoing exercise has already been undertaken for Ministry of Port, Shipping and
Waterways, Ministry of Civil Aviation, Ministry of Power, Ministry of New and Renewable Energy,
Ministry of Textile, Department of Telecommunication etc.

IA

This exhaustive exercise shall mark an exchange of data between the respective departments
and BISAG-N for updation of the National Master Plan. The exercise will assist the departments
to gain a better know-how of the GIS tool and enable them to prioritize and plan the timeline of
their projects in coordination with other infrastructural projects. This will increase efficiency of
logistics leading to improved competitiveness of Indian economy.
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The infrastructure ministries are ensuring updation of existing and proposed infrastructure in
National Master Plan Portal. Similarly, the economic ministries are updating the existing
economic zones in the country.
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This exercise will lead to identification of gap in infrastructure and the need for economic zones.
Such gap analysis will be examined by the Network Planning Group. The recommended gap in
infrastructure shall be taken up on priority basis by respective infrastructure ministries, thus
bringing in the logistics efficiency. Updation of infrastructure layers will help in decision making
by the economic ministries for locating new economic zones.
All the economic ministries have also been advised to undertake exercise for identification of
infrastructural gaps so as to take up such projects in mission mode. It is expected that updation
of data by all ministries of central government will be completed by end of the month.
Department for Promotion of Industries and Internal Trade (DPIIT) has decided to organize6
zonal conferences during the next two months for undertaking similar exercise for all the states
of the country. It is hoped that with the updation of entire infrastructure and economic zones by
the central and state governments, the National Master Plan would become a real time decision
making tool for infrastructural and economic ministries. This will bring in cost efficiencies and
competitiveness and thus will improve overall logistics efficiency in the country.
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LIGHT-TOUCH REGULATION OF PM-WANI
FRAMEWORK WILL ENCOURAGE ENTREPRENEURS
TO SET UP PUBLIC WIFI HOTSPOTS AND GENERATE
ADDITIONAL REVENUE
Relevant for: Science & Technology | Topic: IT, Internet and Communications
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: Mumbai, November 24, 2021

S.
co

Light-touch regulation of Prime Minister Wi-Fi Access network Interface (PM-WANI) framework
will encourage entrepreneurs to set up public wifi hotspots and generate additional revenue for
themselves, stated Deputy Director General (Technology), Department of Telecom (DoT) in
Mumbai, Shri Ajay Kamal. The senior DoT officer was speaking in a webinar organized today. In
his inaugural address, he mentioned that the PM-WANI scheme has immense potential for
proliferation of affordable broadband access to realize the vision of Digital India.
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The PM-WANI scheme, launched by the Department of Telecommunications, aims to setup
Public Wi-Fi Networks by Public Data Office Aggregators (PDOAs) to provide public Wi-Fi
services through Public Data Offices (PDOs) spread across length and breadth of the country to
accelerate proliferation of Broadband Internet services. The webinar was attended by officers of
BBNL (Bharat Broadband Network Ltd.), CSC (Common Service Centre) and 70 of its VLEs
(Village-level entrepreneurs) from Mumbai, Thane, Palghar, Raigad, Nasik, Sindhudurg &
Ratnagiri districts.
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Shri Sanjay Sethi, Director (Technology), DOT, Mumbai LSA explained the various elements of
PM WANI framework i.e. Central Registry, PDO, PDOA and App Providers. All the queries
raised by the prospective PDOs regarding the PM WANI framework were clarified by DoT team.
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About PM WANI

As per the National Digital Communication Plan, the Central government has set a target of
setting up of 10 million Wi-Fi hotspots by 2022 and the PM-WANI scheme will facilitate this.
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There shall be no license required by PDOs from DoT for providing Broadband Internet through
these public Wi-Fi networks.
The proliferation of public Wi-Fi networks in the country through PM WANI will accelerate the
proliferation of public broadband services through Wi-Fi networks and it will enable local
entrepreneurs such as chaiwalas, kirana stores and eateries to earn additional revenue.
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Interested prospective PDOs
https://pmwani.cdot.in/wani/pdo.

can

inquire

at

the

following

link:

DOT will assist all the stakeholders in implementation and proliferation of PM WANI.
****
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: Mumbai, November 24, 2021
Light-touch regulation of Prime Minister Wi-Fi Access network Interface (PM-WANI) framework
will encourage entrepreneurs to set up public wifi hotspots and generate additional revenue for
themselves, stated Deputy Director General (Technology), Department of Telecom (DoT) in
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Mumbai, Shri Ajay Kamal. The senior DoT officer was speaking in a webinar organized today. In
his inaugural address, he mentioned that the PM-WANI scheme has immense potential for
proliferation of affordable broadband access to realize the vision of Digital India.
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The PM-WANI scheme, launched by the Department of Telecommunications, aims to setup
Public Wi-Fi Networks by Public Data Office Aggregators (PDOAs) to provide public Wi-Fi
services through Public Data Offices (PDOs) spread across length and breadth of the country to
accelerate proliferation of Broadband Internet services. The webinar was attended by officers of
BBNL (Bharat Broadband Network Ltd.), CSC (Common Service Centre) and 70 of its VLEs
(Village-level entrepreneurs) from Mumbai, Thane, Palghar, Raigad, Nasik, Sindhudurg &
Ratnagiri districts.
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Shri Sanjay Sethi, Director (Technology), DOT, Mumbai LSA explained the various elements of
PM WANI framework i.e. Central Registry, PDO, PDOA and App Providers. All the queries
raised by the prospective PDOs regarding the PM WANI framework were clarified by DoT team.
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About PM WANI

As per the National Digital Communication Plan, the Central government has set a target of
setting up of 10 million Wi-Fi hotspots by 2022 and the PM-WANI scheme will facilitate this.
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There shall be no license required by PDOs from DoT for providing Broadband Internet through
these public Wi-Fi networks.
The proliferation of public Wi-Fi networks in the country through PM WANI will accelerate the
proliferation of public broadband services through Wi-Fi networks and it will enable local
entrepreneurs such as chaiwalas, kirana stores and eateries to earn additional revenue.
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CABINET APPROVES CONTINUATION OF THE
UMBRELLA SCHEME "ATMOSPHERE' & CLIMATE
RESEARCH-MODELLING OBSERVING SYSTEMS &
SERVICES (ACROSS)" FROM THE 14TH FINANCE
COMMISSION TO THE NEXT FINANCE COMMISSION
CYCLE (2021-2026)
Relevant for: Science & Technology | Topic: Space Technology & related matters
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The Cabinet Committee on Economic Affairs chaired by the Prime Minister Shri Narendra Modi
today gave its approval for continuation of the umbrella scheme "Atmosphere & Climate
Research-Modelling Observing Systems & Services (ACROSS)" along with its eight subschemes to the next finance cycle of five years i.e. 2021-2026 at an estimated cost of Rs.2,135
crore. The scheme is being implemented by the Ministry of Earth Sciences (MoES) through its
units namely India Meteorological Department (IMD), National Centre for Medium Range
Weather Forecasting (NCMRWF); Indian Institute of Tropical Meteorology (IITM) and Indian
National Centre for Ocean Information Services (INCOIS).
Details:

IA

ACROSS scheme pertains to the atmospheric science programs of Ministry of Earth Sciences
(MoES) and addresses different aspects of weather and climate services. Each of these aspects
is incorporated as eight sub-schemes under the umbrella scheme "ACROSS" and is
implemented in an integrated manner through the aforesaid four institutes.
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Implementation Strategy and target:

cr

The eight sub-schemes under the ACROSS scheme are multi disciplinary in nature and will be
implemented in an integrated manner through IMD, IITM, NCMRWF and INCOIS to cover all the
aspects of the weather and climate. Each institute has a designated role for accomplishing the
above tasks through the following eight schemes:

(ii)

Upgradation of Forecast System-IMD

(iii) Weather & Climate Services-IMD
(iv) Atmospheric Observations Network-1 MD
(v) Numerical Modelling of Weather and Climate -NCMRWF
(vi) Monsoon Mission III- IITM/NCMRWF/INCOIS/IMD
(vii) Monsoon
Convection,
IITM/NCMRWF/IMD

Clouds

and

Climate

(viii) High Performance Computing System (HPCS)-IITM/NCMRWF

Change

(MC4)-
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Major impact including employment generation potential
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The scheme will provide improved weather, climate, ocean forecast and services, and other
hazard related services thereby ensuring transfer of commensurate benefits to the end -user
through various services like Public weather service, Agro-meteorological Services, Aviation
services, Environmental monitoring services, Hydro-meteorological services, climate services,
tourism, pilgrimage, power generation, water management, Sports & adventure etc. The whole
process from generation of forecast to its delivery requires considerable manpower at every
stage, thereby generating employment opportunities to many people.
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Background:
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One of the mandates of the Ministry of Earth Sciences is to observe weather, climate and ocean
parameters and carry out R&D activities to develop and improve capability to forecast weather,
climate and hazard related phenomena for societal, economic and environmental benefits
including addressing science of climate change and developing climate services. The increased
incidence of extreme weather events due to Global Climate change and the risk associated with
severe weather has prompted MoES to formulate many target oriented programs, which are
carried out in an integrated manner through IMD, IITM, NCMRWF and INCOIS. As a result,
these activities are put together under the umbrella scheme "ACROSS".
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The Cabinet Committee on Economic Affairs chaired by the Prime Minister Shri Narendra Modi
today gave its approval for continuation of the umbrella scheme "Atmosphere & Climate
Research-Modelling Observing Systems & Services (ACROSS)" along with its eight subschemes to the next finance cycle of five years i.e. 2021-2026 at an estimated cost of Rs.2,135
crore. The scheme is being implemented by the Ministry of Earth Sciences (MoES) through its
units namely India Meteorological Department (IMD), National Centre for Medium Range
Weather Forecasting (NCMRWF); Indian Institute of Tropical Meteorology (IITM) and Indian
National Centre for Ocean Information Services (INCOIS).
Details:

ACROSS scheme pertains to the atmospheric science programs of Ministry of Earth Sciences
(MoES) and addresses different aspects of weather and climate services. Each of these aspects
is incorporated as eight sub-schemes under the umbrella scheme "ACROSS" and is
implemented in an integrated manner through the aforesaid four institutes.
Implementation Strategy and target:
The eight sub-schemes under the ACROSS scheme are multi disciplinary in nature and will be
implemented in an integrated manner through IMD, IITM, NCMRWF and INCOIS to cover all the
aspects of the weather and climate. Each institute has a designated role for accomplishing the
above tasks through the following eight schemes:
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(ii)

Upgradation of Forecast System-IMD

(iii) Weather & Climate Services-IMD
(iv) Atmospheric Observations Network-1 MD

(vi) Monsoon Mission III- IITM/NCMRWF/INCOIS/IMD
Clouds

and

Climate

Change

(MC4)-
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(vii) Monsoon
Convection,
IITM/NCMRWF/IMD
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(v) Numerical Modelling of Weather and Climate -NCMRWF

(viii) High Performance Computing System (HPCS)-IITM/NCMRWF

Major impact including employment generation potential
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The scheme will provide improved weather, climate, ocean forecast and services, and other
hazard related services thereby ensuring transfer of commensurate benefits to the end -user
through various services like Public weather service, Agro-meteorological Services, Aviation
services, Environmental monitoring services, Hydro-meteorological services, climate services,
tourism, pilgrimage, power generation, water management, Sports & adventure etc. The whole
process from generation of forecast to its delivery requires considerable manpower at every
stage, thereby generating employment opportunities to many people.

Background:

cr

One of the mandates of the Ministry of Earth Sciences is to observe weather, climate and ocean
parameters and carry out R&D activities to develop and improve capability to forecast weather,
climate and hazard related phenomena for societal, economic and environmental benefits
including addressing science of climate change and developing climate services. The increased
incidence of extreme weather events due to Global Climate change and the risk associated with
severe weather has prompted MoES to formulate many target oriented programs, which are
carried out in an integrated manner through IMD, IITM, NCMRWF and INCOIS. As a result,
these activities are put together under the umbrella scheme "ACROSS".
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SWADESH, WORLD’S FIRST MULTIMODAL BRAIN
IMAGING DATA AND ANALYTICS, DEVELOPED AT
DBT-NATIONAL BRAIN RESEARCH CENTRE,
HARYANA
Relevant for: Science & Technology | Topic: Indigenization of technology and developing new technology
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DBT-National Brain Research Centre (DBT-NBRC) have recently developed project SWADESH,
a unique brain initiative focusing on certified neuroimaging, neurochemical, neuropsychological
data and analytics that are made accessible to researchers for managing brain disorders.
SWADESH is the first large-scale multimodal neuroimaging database designed specifically for
Indian population with big-data architecture and analytics for various disease categories (Fig. 1)
under one platform.
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SWADESH was inaugurated by Dr. Jitendra Singh, Union Minister of State (Independent
Charge) for the Ministry of Science and Technology on 19th November 2021.
To strengthen Alzheimer’s disease (AD) research and help scientific community come up with
promising treatments. SWADESH proposes a big-data architecture that manages and analyzes
six modules, namely neurodegenerative [AD, mild cognitive impairment (MCI), and Parkinson’s
disease (PD)], neuropsychiatric (schizophrenia and bipolar disorder), neurodevelopmental
(autism and epilepsy), COVID-19-related disorders, other disorders, and healthy subjects.
SWADESH is supported by JAVA-based workflow environment and Python. Backed by a
dedicated storage system, it provides quality control, data analysis reports, and data backups.
Its development will facilitate the integration of multi-site data and collaborative research
worldwide. Presently, SWADESH has data of 500 AD and MCI patients and 70 PD patients. It
also includes data of 600 healthy old individuals and 800 healthy young individuals in the control
group.
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DBT-NBRC has developed several clinical research tools through SWADESH. GAURI system
uses adaptive pattern recognition and learning schemes for predictive single or differential
diagnosis, designed with MRI modalities and neuropsychological batteries. NINS-STAT is a
high-performance state-of-the-art automated statistical test selection and execution software
package with high applicability in clinical research. KALPANA is an integrative package for
visualization, preprocessing, and quantitation of MRS data. PRATEEK analyzes multimodal
neuroimaging data that minimizes the need for expertise in handling different neuroimaging tools
for processing and analyzing multimodal data. Stimulus Timing Integrated Module (STIM)
includes a versatile paradigm design system, presentation system, and real-time participant
response-collection system for functional MRI-related purposes, mapping brain activity noninvasively in normal healthy condition and clinical evaluation of various brain disorders. Dr.
Mandal’s team in DBT-NBRC subsequently launched BHARAT, a big-data analytic model for
early diagnostic biomarkers of AD. The design included a Hadoop-based big-data framework
integrating MRI, MRS, and neuropsychological test scores. The team is working to expand the
project to include rich multimodal neuroimaging datasets for healthy and diseased cases.
Congratulating NBRC on the initiative, Dr Rajesh Gokhale, Secretary, Department said, “The
brain is a complex organ, and detailed functionality in health and diseases remains to be fully
recognized. Databases like SWADESH should be useful in conducting multimodal brain studies
to understand Alzheimer’s disease and several neurological disorders.”
About DBT

About NBRC
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The Department of Biotechnology (DBT), under the Ministry of Science and Technology,
promotes and improves biotechnology development in India through its development and
implementation in agriculture, healthcare, animal sciences, the environment, and industry.
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National Brain Research Centre is the only institute in India dedicated to Neuroscience
Research and Education. Scientists and students at NBRC come from diverse academic
backgrounds, including biological, computational, mathematical, physical, engineering and
medical sciences, and use multidisciplinary approaches to unravel secrets of the brain.
<><><><><>
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DBT-National Brain Research Centre (DBT-NBRC) have recently developed project SWADESH,
a unique brain initiative focusing on certified neuroimaging, neurochemical, neuropsychological
data and analytics that are made accessible to researchers for managing brain disorders.
SWADESH is the first large-scale multimodal neuroimaging database designed specifically for
Indian population with big-data architecture and analytics for various disease categories (Fig. 1)
under one platform.
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SWADESH was inaugurated by Dr. Jitendra Singh, Union Minister of State (Independent
Charge) for the Ministry of Science and Technology on 19th November 2021.
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To strengthen Alzheimer’s disease (AD) research and help scientific community come up with
promising treatments. SWADESH proposes a big-data architecture that manages and analyzes
six modules, namely neurodegenerative [AD, mild cognitive impairment (MCI), and Parkinson’s
disease (PD)], neuropsychiatric (schizophrenia and bipolar disorder), neurodevelopmental
(autism and epilepsy), COVID-19-related disorders, other disorders, and healthy subjects.
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SWADESH is supported by JAVA-based workflow environment and Python. Backed by a
dedicated storage system, it provides quality control, data analysis reports, and data backups.
Its development will facilitate the integration of multi-site data and collaborative research
worldwide. Presently, SWADESH has data of 500 AD and MCI patients and 70 PD patients. It
also includes data of 600 healthy old individuals and 800 healthy young individuals in the control
group.
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DBT-NBRC has developed several clinical research tools through SWADESH. GAURI system
uses adaptive pattern recognition and learning schemes for predictive single or differential
diagnosis, designed with MRI modalities and neuropsychological batteries. NINS-STAT is a
high-performance state-of-the-art automated statistical test selection and execution software
package with high applicability in clinical research. KALPANA is an integrative package for
visualization, preprocessing, and quantitation of MRS data. PRATEEK analyzes multimodal
neuroimaging data that minimizes the need for expertise in handling different neuroimaging tools
for processing and analyzing multimodal data. Stimulus Timing Integrated Module (STIM)
includes a versatile paradigm design system, presentation system, and real-time participant
response-collection system for functional MRI-related purposes, mapping brain activity noninvasively in normal healthy condition and clinical evaluation of various brain disorders. Dr.
Mandal’s team in DBT-NBRC subsequently launched BHARAT, a big-data analytic model for
early diagnostic biomarkers of AD. The design included a Hadoop-based big-data framework
integrating MRI, MRS, and neuropsychological test scores. The team is working to expand the
project to include rich multimodal neuroimaging datasets for healthy and diseased cases.
Congratulating NBRC on the initiative, Dr Rajesh Gokhale, Secretary, Department said, “The
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brain is a complex organ, and detailed functionality in health and diseases remains to be fully
recognized. Databases like SWADESH should be useful in conducting multimodal brain studies
to understand Alzheimer’s disease and several neurological disorders.”
About DBT
The Department of Biotechnology (DBT), under the Ministry of Science and Technology,
promotes and improves biotechnology development in India through its development and
implementation in agriculture, healthcare, animal sciences, the environment, and industry.
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About NBRC
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National Brain Research Centre is the only institute in India dedicated to Neuroscience
Research and Education. Scientists and students at NBRC come from diverse academic
backgrounds, including biological, computational, mathematical, physical, engineering and
medical sciences, and use multidisciplinary approaches to unravel secrets of the brain.
<><><><><>
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HUNT FOR COVID VARIANTS: HOW THE NEW ONE
WAS FOUND AND WHAT WE KNOW SO FAR
Relevant for: Science & Technology | Topic: Biotechnology, Genetics & Health related developments

The World Health Organisation classified the B.1.1.529 as a variant of concern and named it
Omicron under its Greek-letter system.
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Since early in the COVID pandemic, the Network for Genomics Surveillance in South Africa has
been monitoring changes in SARS-CoV-2. This was a valuable tool to understand better how the
virus spread.
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In late 2020, the network detected a new virus lineage, 501Y.V2, which later became known as
the beta variant. Now a new SARS-CoV-2 variant has been identified, known as B.1.1.529.
What’s the science behind the search?

Hunting for variants requires a concerted effort. South Africa and the UK were the first big
countries to implement nationwide genomic surveillance efforts for SARS-CoV-2 as early as
April 2020.
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Variant hunting, as exciting as that sounds, is performed through whole genome sequencing of
samples that have tested positive for the virus.
This process involves checking every sequence obtained for differences compared to what we
know is circulating in South Africa and the world.

ac
k

When we see multiple differences, this immediately raises a red flag and we investigate further
to confirm what we’ve noticed. Fortunately South Africa is well set up for this.
This is thanks to a central repository of public sector laboratory results at the National Health
Laboratory Service, (NGS-SA), good linkages to private laboratories, the Provincial Health Data
Centre of the Western Cape Province, and state-of-the-art modelling expertise.
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In addition, South Africa has several laboratories that can grow and study the actual virus and
discover how far antibodies, formed in response to vaccination or previous infection, are able to
neutralise the new virus. This data will allow us to characterise the new virus.
The beta variant spread much more efficiently between people compared to the “wild type" or
“ancestral" SARS-CoV-2 and caused South Africa’s second pandemic wave. It was therefore
classified as a variant of concern.
During 2021, yet another variant of concern called delta spread over much of the world,
including South Africa, where it caused a third pandemic wave.
Very recently, routine sequencing by Network for Genomics Surveillance member laboratories
detected a new virus lineage, called B.1.1.529, in South Africa.
Seventy-seven samples collected in mid-November 2021 in Gauteng province had this virus.
It has also been reported in small numbers from neighbouring Botswana and Hong Kong. The
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Hong Kong case is reportedly a traveller from South Africa.
The World Health Organisation on Friday classified the B.1.1.529 as a variant of concern and
named it Omicron under its Greek-letter system.
Why is South Africa presenting variants of concern?
We do not know for sure. It certainly seems to be more than just the result of concerted efforts to
monitor the circulating virus.
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One theory is that people with highly compromised immune systems, and who experience
prolonged active infection because they cannot clear the virus, may be the source of new viral
variants.
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The assumption is that some degree of “immune pressure" (which means an immune response
which is not strong enough to eliminate the virus yet exerts some degree of selective pressure
which “forces" the virus to evolve) creates the conditions for new variants to emerge.
Despite an advanced anti-retroviral treatment programme for people living with HIV, numerous
individuals in South Africa have advanced HIV disease and are not on effective treatment.
Several clinical cases have been investigated that support this hypothesis, but much remains to
be learnt.
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Why is this variant worrying?

The short answer is, we don’t know. The long answer is, B.1.1.529 carries certain mutations that
are concerning.
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They have not been observed in this combination before, and the spike protein alone has over
30 mutations.
This is important, because the spike protein is what makes up most of the vaccines.
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We can also say that B.1.1.529 has a genetic profile very different from other circulating variants
of interest and concern. It does not seem to be a “daughter of delta" or “grandson of beta" but
rather represents a new lineage of SARS-CoV-2.
Some of its genetic changes are known from other variants and we know they can affect
transmissibility or allow immune evasion, but many are new and have not been studied as yet.
While we can make some predictions, we are still studying how far the mutations will influence
its behaviour.
We want to know about transmissibility, disease severity, and ability of the virus to “escape" the
immune response in vaccinated or recovered people. We are studying this in two ways.
Firstly, careful epidemiological studies seek to find out whether the new lineage shows changes
in transmissibility, ability to infect vaccinated or previously infected individuals, and so on.
At the same time, laboratory studies examine the properties of the virus.
Its viral growth characteristics are compared with those of other virus variants and it is
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determined how well the virus can be neutralised by antibodies found in the blood of vaccinated
or recovered individuals.
In the end, the full significance of the genetic changes observed in B.1.1.529 will become
apparent when the results from all these different types of studies are considered.
It is a complex, demanding and expensive undertaking, which will carry on for months, but
indispensable to understand the virus better and devise the best strategies to combat it.
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Do early indications point to this variant causing different symptoms or more severe
disease?
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There is no evidence for any clinical differences yet. What is known is that cases of B.1.1.529
infection have increased rapidly in Gauteng, where the country’s fourth pandemic wave seems
to be commencing.
This suggests easy transmissibility, albeit on a background of much relaxed non-pharmaceutical
interventions and low number of cases.
So we cannot really tell yet whether B.1.1.529 is transmitted more efficiently than the previously
prevailing variant of concern, delta.
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COVID-19 is more likely to manifest as severe, often life-threatening disease in the elderly and
chronically ill individuals.
But the population groups often most exposed first to a new virus are younger, mobile and
usually healthy people.
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If B.1.1.529 spreads further, it will take a while before its effects, in terms of disease severity,
can be assessed.
Fortunately, it seems that all diagnostic tests that have been checked so far are able to identify
the new virus.
Even better, it appears that some widely used commercial assays show a specific pattern: two of
the three target genome sequences are positive but the third one is not.
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It’s like the new variant consistently ticks two out of three boxes in the existing test. This may
serve as a marker for B.1.1.529, meaning we can quickly estimate the proportion of positive
cases due to B.1.1.529 infection per day and per area.
This is very useful for monitoring the virus’s spread almost in real time.
Are current vaccines likely to protect against the new variant?
Again, we do not know. The known cases include individuals who had been vaccinated.
However we have learnt that the immune protection provided by vaccination wanes over time
and does not protect as much against infection but rather against severe disease and death.
One of the epidemiological analyses that have commenced is looking at how many vaccinated
people become infected with B.1.1.529.
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The possibility that B.1.1.529 may evade the immune response is disconcerting.
The hopeful expectation is that the high seroprevalence rates, people who’ve been infected
already, found by several studies would provide a degree of “natural immunity" for at least a
period of time.
Ultimately, everything known about B.1.1.529 so far highlights that universal vaccination is still
our best bet against severe COVID-19 and, together with non-pharmaceutical interventions, will
go a long way towards helping the healthcare system cope during the coming wave.
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This story has been published from a wire agency feed without modifications to the text. Only
the headline has been changed.
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Log in to our website to save your bookmarks. It'll just take a moment.

Oops! Looks like you have exceeded the limit to bookmark the image. Remove some to
bookmark this image.
Your session has expired, please login again.
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COVAXIN ELICITS IMMUNE MEMORY TO VIRUS, STUDY
FINDS
Relevant for: Science & Technology | Topic: Biotechnology, Genetics & Health related developments

The COVAXIN vaccine. File | Photo Credit: MURALI KUMAR K
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A small study conducted on 71 individuals who received two doses of Covaxin found that the
vaccine generates antibodies and easily detectable memory B cell and T cell responses in many
recipients. The study has been posted on a preprint server medRxiv. Preprints are yet to be
peer-reviewed and published in a scientific journal.
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The multi-institutional research, which is led by a team of scientists from Delhi’s National
Institute of Immunology, found that immunological memory to the virus and the variants after full
vaccination seemed to last up to six months in many individuals. The cellular immune responses
in the form of memory B cells and memory T cells seen in most vaccinated people would mean
that the immune system can respond swiftly and provide protection in case of a breakthrough
infection.
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“The study finds that both B cells and T cells develop well after Covaxin administration. This
means that even though antibodies may decline with time, the memory compartment will be
marshalled quickly in case of a future infection to limit virus multiplication and disease,” virologist
Dr. Shahid Jameel Director of the Trivedi School of Biosciences at Ashoka University says in an
email.
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The study also evaluated the cellular immune responses in 73 individuals who have been
naturally infected but have not been vaccinated. The samples in the infection group were
collected between November 2020 and January 2021, prior to the Delta variant surge in India.
The researchers first measured anti-spike antibodies in the plasma samples from vaccinated
and recovered individuals. All vaccinated and recovered individuals had detectable anti-spike
IgG antibodies; the IgG titer against the spike protein was not significantly different between the
two groups.
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The study has measured the RBD-specific memory B cells but not the spike-specific memory B
cells.
“We did not measure the spike-specific memory B cells for this study. We are currently
undertaking this study. The levels of spike-specific memory B cells may not be very different
from the RBD-specific memory B cells but this has to be studied,” Dr. Nimesh Gupta from NII
and the corresponding author of the preprint says in an email.
“We have demonstrated that vaccine induces memory T cells in about 85% of the subjects. The
T cell responses are largely preserved against the variants, including the Delta variant,” Dr.
Gupta adds. According to the preprint, there was about 1.3-fold reduction in the case of memory
T cells against the beta variant, with no significant impact against the Delta variant.
“While antibody-based neutralisation is reduced with Alpha, Delta and Beta variants, the
memory compartment is not adversely affected,” says Dr. Jameel.
The quantity of memory T cells is comparable to that of natural infection, and the composition of
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memory subsets is indicative of a long-term durability of vaccine-induced T cell responses, says
the preprint.
The analyses are from four weeks post-second dose up to six months, the authors note this is
sufficient to gather key information on persistence of immune memory. However, the durability of
immune memory cannot be defined due to absence of the longitudinal follow-up.
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“Being a killed whole virus vaccine, antibodies and T cells against other viral proteins are also
expected. In this paper the authors show this for the nucleocapsid as well. However, this is often
wrongly cited as an advantage of Covaxin. Since the nucleocapsid protein is inside the virus,
antibodies or T cells against it have little value in protection,” says Dr. Jameel.
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“While the data are useful, the conclusions that can be robustly based on them are limited at this
stage for a number of reasons,” immunologist Dr. Satyajit Rath, formerly with NII says in an
email to The Hindu.
According to Dr. Rath, a major issue with the study is that the numbers of people tested are
quite modest. While 71 vaccinated people were tested for antibodies, only 39 of them were
apparently tested for memory B cell and T cell responses. The naturally infected group size is
even smaller at 27, he says.
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“We should note that each individual has been tested only once, so there is no information about
the time course of immunity in any given individual,” says Dr. Rath. “Further, both these groups
are quite diverse in when they were either infected or vaccinated. On average, naturally infected
people were tested over seven months after their illness, while vaccinated people were tested
about four months after vaccination. This limits how much meaning we can ascribe to
comparisons between the two groups. To add to this uncertainty, the people in each group also
have a lot of variation about when they were either vaccinated or infected, further compounding
this problem of limited comparability.”
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Dr. Rath mentions another important limitation of the study with regard to the measurements
made in people belonging to both groups. “The cell-based tests for immunity provide relative
rather than absolute measurements in the absence of very painstaking efforts for
standardisation,” he says. “This means that quantitative comparisons of the 'levels' of immunity
shown by these measurements can be reliably made only within this study. The actual numbers
of cellular immunity levels from this study cannot simply be compared to those from other
studies elsewhere. This is not a limitation of this study alone, but simply the nature of these
tests.”
Since testing was done only when symptoms were reported, the study does not allow exclusion
of asymptomatic reinfections and breakthrough infections among the naturally infected and
vaccinated groups, respectively. “This introduces a potential variable that remains unaccounted
for,” Dr. Rath says.
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EVOLUTION OF IMMUNE MECHANISMS CAN SHAPE
GENETIC RISK OF MENTAL ILLNESS
Relevant for: Science & Technology | Topic: Biotechnology, Genetics & Health related developments

Natural selection: The researchers analysed whole exome data from 80 individuals and
identified 74 genes that were positively selected. | Photo Credit: wildpixel
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Evolution is a process of natural selection in which traits that improve the fitness of the organism
to survive the challenges posed by its surrounding environment. However, genes have multiple
effects: The very same genes that are responsible for improving an aspect of the fitness of the
organism may have other contributions too, such as increasing the risk for a non-communicable
disease. A paper published recently in Scientific Reports shows that this may be the case also
with some severe mental illnesses, like schizophrenia and bipolar disorder.
The study examined 80 individuals from 80 separate families from southern India, which each
had several members affected by severe mental illness. Each of these 80 individuals had at
least two first-degree relatives who had a major psychiatric disorder, such as schizophrenia,
bipolar disorder, obsessive compulsive disorder, dementia or substance use disorder.
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Researchers from NIMHANS, Bengaluru; Institute of Genomics, Tartu, Estonia and ADBS
Consortium, analysed the whole exome data from these 80 individuals and identified 74 genes
that were positively selected. “Our genetic material or DNA consists of 3 billion [letters] or bases.
Of this, only a small portion codes for the proteins that make up our cells,” says Meera
Purushottam, from the Department of Psychiatry, NIMHANS, and a corresponding author of the
paper, in an email to The Hindu.
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Sequencing the exome means sequencing this, relatively small, portion of the genome, which
codes for proteins. Under the premise that differences in the frequency of genetic variants
between populations have arisen through natural selection, the researchers compared the
exomes of these 80 individuals from families in southern India with multiple members having
psychiatric disorders with a second, related population (random members from southern India)
and a third set from an African population (which is the ‘parent’ population). This comparison
revealed the genes that have been positively selected for in the 80 individuals. “So, these 74
genes that we have identified are different in more than one way in our patients and their
families, compared to what we see in the population at large in this part of the world,” says Dr
Purushottam.
As to the functionality of the genes, the study revealed that many of the 74 were involved in
helping the body fight off diseases. “They are needed to process foreign antigens so our
immune cells can recognize them as foreign, and are involved in aberrations like graft versus
host disease and autoimmune thyroid disease. Many are known for having potential roles in
cancer, liver disease and diabetes,” says Mayukh Mondal of Institute of Genomics, University of
Tartu, Estonia, who is a corresponding author of the paper. The genes also have another side to
them.
As Dr. Mondal explains, “Importantly, about 20 of them were previously associated with elevated
risk for schizophrenia, Parkinson disease, Alzheimer’s Disease and cognitive abilities or
intelligence. So, there is a suggestion that the risk of all these may be related at some level.”
There is also the question of the effects of ancient DNA. It is an established fact that there has
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been intermingling of Homo sapiens with Neanderthals and Denisovans, hence each of us
carries 2%-3% of DNA from this mixing in our genome.
The group also investigated whether any of the 74 positively selected genes contained such
archaic DNA. They found only one gene that contained a sequence of Neanderthal DNA, but
that sequence was itself not positively selected for. “Persistence of Neanderthal genes has been
linked to risk of disease, as well as persistence of traits and body structure etc. We detected the
usual amount of Neanderthal DNA in all the samples, it did not differ between the samples,”
says Dr. Purushottam.

S.
co

m

Thus, the study concludes that families with several members affected by severe mental illness
can be used to detect signatures of evolution. Also, since immune-related genes show a
significant positive selection in these families, the study underlines the contribution of immune
mechanisms and infection susceptibility to the genetics of severe mental illness.
Dr. Sanjeev Jain of Department of Psychiatry at NIMHANS, who was one of those who designed
the study, says that the risks of mental illness may be incorporated and integrated into our
genome. “So we should never think of these [effects] as being different. How these widespread
changes increase the risk of mental illnesses is a deep biological issue, and needs to be
researched across populations. This will help reduce the stigma of mental illness, if we can
reassure everyone that this is a problem that needs to be solved, rather than a burden that must
be borne.”
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He also adds that new treatments may emerge only after this understanding. “Mental illness
cannot, and perhaps should not, be ‘eradicated’ or ‘defeated’ but managed with compassion and
dignity, and an understanding that is biological as much as it is psychological,” he says.
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