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INDIAN SCIENTISTS DEVELOP EFFICIENT AND
DURABLE SOLAR CELLS BY TUNING THE LENGTH
AND POROSITY OF NANORODS
Relevant for: Science & Technology | Topic: Nanotechnology
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Indian Scientists have devised a new process for increasing the efficiency and stability of
Titanium dioxide (TiO2) nanorods based on Perovskite Solar Cells (PSC). It will help develop
solar cells with stable light-harvesting active layer.
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Perovskite solar cells have become commercially attractive because of the potential of achieving
even higher efficiencies and very low production costs. However, the challenge lies in its shortand long-term stability.
Scientists led by Dr. V. Ganapathy from International Advanced Research Centre for Powder
Metallurgy and New Materials, an autonomous institute of the Department of Science &
Technology (DST), Government of India, have increased the efficiency and stability of Titanium
dioxide (TiO2) nanorods based Perovskite Solar Cells (PSC) by varying the length and porosity
of the TiO2-Nanorods. They did this by establishing a correlation between the lengths of the
TiO2-NR and the porosity of the electrode for the ambient processed PSCs.
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The team explains that porosity of the electrode plays a vital role in perovskite infiltration and
sensitization. The inter-pore distance between the two TiO2 nanorods determines the photoelectrode's porosity, and the porosity varies as the growth of the nanorod length increases.
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“In this work, we had precise control over the length, porosity, and morphology of the TiO2-NR
from compact film to nanostructured film.”
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The team controlled nanostructures of the TiO2-NR by varying the concentration of the titania
precursor and the growth time. The power conversion efficiency for nanorod-based PSCs was
enhanced with variation in the length and porosity of the TiO2-NR. The interspacing between the
TiO2-NR facilitated deep infiltration of the perovskite during the spin coating and is locally
confined to the surface of the TiO 2 -NR. Due to the large pores present in the TiO 2 -NR
photoelectrode, infiltration of small molecular HTM was also enhanced. The present work was
published in the ‘Journal of Alloys and Compounds’,
The PSCs prepared with 350nm TiO2-NR exhibited better efficiency when compared with the
conventional NP-TiO 2 . The similar thickness of NP-TiO 2 based device exhibited less
photocurrent value than NR-TiO2, which was attributed to the dense packing of 20nm TiO2
particles inhibiting the loading of perovskite. The high crystallinity of the TiO2-NR provided a low
resistance to the flow of electrons in the Electron transport layer (ETL).
In the current work, apart from high efficiency, the crystalline structure of ETL also significantly
influenced the stability of PSCs.
“The decomposition of perovskite absorber is a critical factor behind the performance
degradation of PSCs. Given the similar nature of perovskite, enhanced stability of TiO2-NR PSC
is attributed to slow ion migration across thermodynamically stable rutile TiO2-NR/MAPbI3
interface,” added Dr. V. Ganapathy.
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Figure 1. (a) Schematic diagram representing electron transport in TiO2 nanorods Vs.
nanoparticle, (b) Cross-sectional FE-SEM images of PSC devices composed of TiO2-NR
and TiO2-NP electrode, (c) Current-voltage spectrum of the two different photoelectrodes,
and (d) Stability comparison of TiO2-NR and TiO2-NP based PSCs aged under ambient
conditions (25oC, 40 ~ 60% RH).
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For more details, Dr. V. Ganapathy, Scientist (ganagv@arci.res.in), can be contacted.
*****
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Indian Scientists have devised a new process for increasing the efficiency and stability of
Titanium dioxide (TiO2) nanorods based on Perovskite Solar Cells (PSC). It will help develop
solar cells with stable light-harvesting active layer.
Perovskite solar cells have become commercially attractive because of the potential of achieving
even higher efficiencies and very low production costs. However, the challenge lies in its shortand long-term stability.
Scientists led by Dr. V. Ganapathy from International Advanced Research Centre for Powder
Metallurgy and New Materials, an autonomous institute of the Department of Science &
Technology (DST), Government of India, have increased the efficiency and stability of Titanium
dioxide (TiO2) nanorods based Perovskite Solar Cells (PSC) by varying the length and porosity
of the TiO2-Nanorods. They did this by establishing a correlation between the lengths of the
TiO2-NR and the porosity of the electrode for the ambient processed PSCs.
The team explains that porosity of the electrode plays a vital role in perovskite infiltration and
sensitization. The inter-pore distance between the two TiO2 nanorods determines the photoelectrode's porosity, and the porosity varies as the growth of the nanorod length increases.
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“In this work, we had precise control over the length, porosity, and morphology of the TiO2-NR
from compact film to nanostructured film.”
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The team controlled nanostructures of the TiO2-NR by varying the concentration of the titania
precursor and the growth time. The power conversion efficiency for nanorod-based PSCs was
enhanced with variation in the length and porosity of the TiO2-NR. The interspacing between the
TiO2-NR facilitated deep infiltration of the perovskite during the spin coating and is locally
confined to the surface of the TiO 2 -NR. Due to the large pores present in the TiO 2 -NR
photoelectrode, infiltration of small molecular HTM was also enhanced. The present work was
published in the ‘Journal of Alloys and Compounds’,
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The PSCs prepared with 350nm TiO2-NR exhibited better efficiency when compared with the
conventional NP-TiO 2 . The similar thickness of NP-TiO 2 based device exhibited less
photocurrent value than NR-TiO2, which was attributed to the dense packing of 20nm TiO2
particles inhibiting the loading of perovskite. The high crystallinity of the TiO2-NR provided a low
resistance to the flow of electrons in the Electron transport layer (ETL).
In the current work, apart from high efficiency, the crystalline structure of ETL also significantly
influenced the stability of PSCs.
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“The decomposition of perovskite absorber is a critical factor behind the performance
degradation of PSCs. Given the similar nature of perovskite, enhanced stability of TiO2-NR PSC
is attributed to slow ion migration across thermodynamically stable rutile TiO2-NR/MAPbI3
interface,” added Dr. V. Ganapathy.

Figure 1. (a) Schematic diagram representing electron transport in TiO2 nanorods Vs.
nanoparticle, (b) Cross-sectional FE-SEM images of PSC devices composed of TiO2-NR
and TiO2-NP electrode, (c) Current-voltage spectrum of the two different photoelectrodes,
and (d) Stability comparison of TiO2-NR and TiO2-NP based PSCs aged under ambient
conditions (25oC, 40 ~ 60% RH).
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E-PASSPORTS TO HAVE THESE ADVANCED SECURITY
FEATURES. DETAILS HERE
Relevant for: Science & Technology | Topic: IT, Internet and Communications
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E-passports: The central government is planning to roll out e-passports with advanced security
features such as Radio Frequency Identification (RFID) chip, Minister of State V Muraleedharan
informed on Thursday.
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In a written reply to a question on e-passports, the minister in Rajya Sabha said the personal
particulars of an applicant would be digitally stored in the chip that would be embedded in the
passport booklet.
The Minister of State for External Affairs said that his ministry is planning to issue chip-enabled
e-passports to citizens with advanced security features.
"The e-passport features contact-less smart card technology, including an embedded Radio
Frequency Identification (RFID) chip embedded in the front or back cover or page of the
passport," he said.
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Chip characteristics, the minister said, are in line with guidelines of the International Civil
Aviation Organization, a specialised agency of the United Nations which defines standards for
travel documents.
"The personal particulars of the applicants would be digitally stored in the chip, which would be
embedded in the physical passport booklet," the minister said.
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"In case, anyone tampers with the chip, the system shall be able to identify it, resulting in the
failure of the passport authentication," he added.
He said in addition to providing protection against fraudulent practices and tampering, the epassport will help in substantially upgrading existing passports and services to the citizens.
Currently, 93 passport seva kendras and 428 post office passport seva kendras are operational
in the country.
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Finance Minister Nirmala Sitharaman on Tuesday said the government is planning to roll out epassports in 2022-23. “The issuance of e-Passports using embedded chip and futuristic
technology will be rolled out in 2022-23 to enhance convenience for the citizens in their
overseas travel," Sitharaman said during Budget presentation on Tuesday.
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SPOT THE DIFFERENCE: GOOGLE CHROME CHANGES
LOGO AFTER EIGHT YEARS
Relevant for: Science & Technology | Topic: Science and Technology- developments and their applications and
effects in everyday life
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The Google chrome is changing its logo for the first time since 2014 though the changes are
quite subtle. A designer for Google Chrome, Elvin Hu took to Twitter to share a first look at the
logo’s redesign, and also shared bits about the process behind the changes being made.
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Elvin Hu on Twitter wrote, “some of you might have noticed a new icon in Chrome's Canary
update today. Yes! we're refreshing Chrome's brand icons for the first time in 8 years."
Some of you might have noticed a new icon in Chrome’s Canary update today. Yes! we’re
refreshing Chrome’s brand icons for the first time in 8 years. The new icons will start to appear
across your devices soon. pic.twitter.com/aaaRRzFLI1
Elvin Hu shared that “you might ask, ‘why bother with sth. so subtle?’ We tailor Chrome’s
experience to each OS, with features like Native Window Occlusion on Windows, day-one M1
support on macOS, Widgets on iOS/Android, and Material You on Android. We want our brand
to convey the same level of care."
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"We simplified the main brand icon by removing the shadows, refining the proportions and
brightening the colors, to align with Google's more modern brand expression," Hu explains.
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We simplified the main brand icon by removing the shadows, refining the proportions and
brightening the colors, to align with Google's more modern brand expression.
pic.twitter.com/Hyig51gqJq
Although the these changes are subtle, the blue circle in the middle seems to be bigger, the
colours in the logo also look more vibrant. Hu wrote, “fun fact: we also found that placing certain
shades of green and red next to each other created an unpleasant color vibration, so we
introduced a very subtle gradient to the main icon to mitigate that, making the icon more
accessible."

cr

Fun fact: we also found that placing certain shades of green and red next to each other created
an unpleasant color vibration, so we introduced a very subtle gradient to the main icon to
mitigate that, making the icon more accessible. pic.twitter.com/H26wQKRhp9
According to The Verge, instead of incorporating shadows on the borders between each colour,
essentially "raising" them off the screen, the red, yellow, and green are now simply flat.
The main Chrome logo won't look the same across all systems either. On ChromeOS, the logo
will look more colourful to complement the other system icons, while on macOS, the logo will
have a small shadow, making it appear as if it's "popping out" of the dock. Meanwhile, the
Windows 10 and 11 version has a more dramatic gradient so that it fits in with the style of other
Windows icons.
As per The Verge, the new icon can be seen if you use Chrome Canary (the developer version
of Chrome), but it will start rolling out for everyone else over the next few months.
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There are also some new icons for the beta and developer versions of the Chrome logo, with the
most dramatic change being a blueprint-style icon for the beta app on iOS.
From 2008 until now, the Chrome logo has been getting gradually simpler. What started out as a
shiny, three-dimensional emblem has been squashed down into a 2D symbol.
Never miss a story! Stay connected and informed with Mint. Download our App Now!!
Log in to our website to save your bookmarks. It'll just take a moment.
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FIXING FREQUENCIES FIRST: ON 5G ECONOMIC
PAYOFF IN BUDGET SPEECH
Relevant for: Science & Technology | Topic: Science and Technology- developments and their applications and
effects in everyday life
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Finance Minister Nirmala Sitharaman’s Budget announcement that the Government proposes to
conduct the “required spectrum auctions” in 2022 to facilitate the roll-out of 5G mobile phone
services in fiscal 2022-23 has understandably triggered speculation including about the
feasibility of the timeline. The Government’s keenness to expedite the roll-out was framed by
Ms. Sitharaman as being propelled by an appreciation of the latest generation
telecommunication technology’s ability to serve as an enabler of economic growth and job
creation. Commenting on the Budget announcement, Communications Minister Ashwini
Vaishnaw said TRAI was expected to submit its recommendations on the spectrum to be set
aside for 5G by March, adding that the auction for the airwaves would be held soon after. While
last week’s flurry of announcements have raised the possibility that the next auction of telecom
spectrum may be held within the next few months, there is little clarity on the approach the
Government plans to take with regard to the crucial issues surrounding the introduction of 5G
services. Foremost are questions around the particular frequencies the regulator is likely to
recommend, the Government’s plans on pricing the spectrum, and most crucially, the very
viability of the new technology, both for the telecom companies and the economy as a whole.
With the financially stressed private telecom service provider industry now reduced to a near
duopoly, as Vodafone Idea continues to bleed losses and subscribers and even plans to convert
some of its outstanding interest dues to the DoT into an equity stake that will make the Union
government the largest shareholder, the sector’s appetite for the highly capital intensive 5G
technology is unlikely to be substantial at the moment.

cr

ac
k

That 5G represents an exponential leap in technology is beyond doubt. However, most countries
that have commercialised 5G so far largely find the technology still predominantly deployed as
an upgraded replacement for 4G in terms of end use, with the industrial and public utility
applications envisaged still at least a few years away. Also, for the new technology to work at its
optimum potential the Government would need to not only offer the key operational frequencies
including the below 1 GHz, the C-Band frequencies around 3.5 GHz, and the higher 26 GHz but
also crucially enable the transport or backhaul of signals between the base stations and telecom
operator’s core network by offering no- to low-cost E-Band airwaves. With the COVID-19
pandemic having shown up the existing mobile networks’ inadequacies in terms of reach,
especially in enabling the delivery of education to remote and rural students, it may make the
most sense to delay the introduction of 5G until policymakers are sure its economic payoff will
outweigh the high cost.
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SURPRISE US FDA INSPECTIONS: CAUSE FOR
ALARM?
Relevant for: Science & Technology | Topic: Biotechnology, Genetics & Health related developments
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The US Food and Drug Administration (USFDA) has decided to restart an old pilot project,
conducting surprise inspections of foreign manufacturing plants. It could be a litmus test for
Indian generic drug makers. Mint explains:
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The US Food and Drug Administration (USFDA) has decided to restart an old pilot project,
conducting surprise inspections of foreign manufacturing plants. It could be a litmus test for
Indian generic drug makers. Mint explains:
What is the surprise inspection project?

The USFDA will conduct unannounced inspections of manufacturing plants in India and China in
an attempt to uphold the quality standards of drugs that are supplied to the US market. Under
the current practice, the USFDA gives advance notice to foreign manufacturers before it begins
its regulatory inspections. The current pilot, however, is an attempt to ensure that domestic drug
makers in the US get a level-playing field with their foreign counterparts. The House of
Representatives has granted the USFDA $5 million to implement this pilot programme, starting
from India.
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What’s bothering Indian generic firms?
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Due to the pandemic, the USFDA had suspended all its foreign inspections over the last two
years—no Indian drug maker had to deal with the regulatory uncertainty of a warning letter or
supply ban. This is set to change. In 2014, a similar ‘surprise’ inspection pilot was started by the
FDA. The move led to a 60% increase in regulatory action against generic companies. Between
2014 and 2015, India’s top five generic companies collectively lost a market cap of 15 billion.
The whole episode left a bitter taste and subsequently, many companies made the hard choice
of diversifying from the lucrative US drug market.
What happened to the 2014 pilot?
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The unannounced visits stopped in 2015. In a representation to the US congress, the FDA said
it had to discontinue as it lacked protocols and evaluation criteria. Since then, it has shifted its
focus towards ‘risk-based inspections’ that helped the body prioritize resources. Yet, the House
of Representatives has asked the FDA to pursue this initiative again.
Is there a political motive to the move?
Around 40% of the finished drugs sold in the US are made outside the country. The clamour to
safeguard the drug supply chain and bring manufacturing closer to the US has grown since the
Trump era. Two Republican senators now want to amend an FDA regulation that would give
FDA inspectors powers to inspect foreign plants without prior notification. Though the senators
appear to be targeting China, Indian firms will face the scrutiny first—the current covid-19 travel
curbs are less stringent in India compared to China.
What can Indian drug companies do?
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Generic companies that have a large US business are evaluating the impact that these visits
could have. The Indian Pharmaceutical Alliance, the lobby group of large Indian generic
manufacturers, is seeking inputs from member firms. Large drug makers such as Sun Pharma,
Dr. Reddy’s, and Lupin have already started diversifying their business beyond the US market.
This would continue. There is also a possibility of firms asking the Indian government to
intervene and initiate dialogue with the Joe Biden administration.
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A SELF-RELIANT PHARMA INDUSTRY
Relevant for: Science & Technology | Topic: Biotechnology, Genetics & Health related developments
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The pharmaceuticals industry is a key sector for the Atmanirbhar Bharat programme. The
objective of the Phase-I Production-Linked Incentive (PLI) scheme in this sector was to reduce
import dependence on active pharmaceutical ingredients (APIs), drug intermediates (DIs) and
key starting materials (KSMs). This scheme was expected to attract a lot of interest as countries
had begun to adopt measures to reduce their dependence on China for APIs. However, the
response to this scheme did not meet expectations.
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A total of 239 applications were received in two rounds from an industry of over 3,000 firms. Of
these, 61 were selected. As 11 beneficiaries withdrew from the scheme, the number reduced to
50 as on December 9, 2021, against the maximum number of 136 beneficiaries as mentioned in
the guidelines. No beneficiary was identified in five of the 41 products notified for the scheme.
A recent study conducted by us on this scheme, published as a working paper of the Institute for
Studies in Industrial Development (ISID), shows that India needs a strategy, not just a scheme,
to realise the objective of reducing import dependence. There are three areas where this PLI
scheme requires modifications. Other complementary measures also need to be put in place for
India to become self-reliant in APIs, DIs and KSMs.
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Firms will invest in production in India if they see a prospect of producing at prices cheaper than
the cost of imports. As cheaper imports from China are critical for maintaining their global
competence in the export of formulations, investors will face an investment uncertainty if the
proposed measures do not ensure the price competitiveness of domestic production. More than
half the turnover of this industry is from exports. Imports from China are reported to be cheaper
by 35–40% compared to indigenously produced products. So, any strategy aimed at achieving
self-reliance should focus on achieving price competency in production.
Technology plays a very crucial role in reducing import dependence as Indian producers have
constraints in overcoming some of the advantages of Chinese producers such as scale of
operations. Without appropriate technology, APIs/DIs/KSMs manufacturers in India will not be in
a position to beat their Chinese counterparts in pricing. This PLI scheme doesn't have a
technology component.
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Two, this scheme also insists on new manufacturing facilities, which doesn’t make business
sense for firms which have idle capacities. Many firms used to produce these products and have
wound up production as cheaper imports began to flow from China. Permission to utilise existing
but inoperational or underutilised facilities for production would have elicited a better response.
Three, the history of development of the indigenous pharmaceutical industry in India shows the
significance of an industrial policy that is in tandem with trade and science and technology
policies. This PLI scheme remains a standalone measure; it is not connected to other relevant
policy measures.
Nearly three-fourth of the production of pharmaceuticals in India is by MSMEs. Historically, large
private sector firms have been interested in formulations, not APIs. As APIs are sold with their
chemical names and without branding, large firms have no interest in their production. The
production of APIs by large firms, if at all, is largely for captive consumption. The focus of the
PLI Phase-I scheme, however, is on large firms. The data we obtained for 13 of the beneficiary
firms shows that all of them are large firms, if the definition of MSMEs that existed at the time of

Page 14
announcement of the scheme is used. If the new definition is used, all except one are large
firms. It seems like policymakers are interested in taking advantage of efficiencies associated
with the scale of operations by encouraging large firms. But it is equally important to include
smaller firms which are into the KSMs/DIs/APIs business in a major way.
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In spite of the two rounds of applications, no beneficiary was identified (or no application was
received) in five products, which are all antibiotics. It appears from our interactions with the
industry that four of the five products — Neomycin, Gentamicin, Tetracycline and Clindamycin
base are APIs that are not used much by the industry. This may be one of the reasons for the
lack of enthusiasm by the industry. However, we should note that such APIs may be of great
significance for public health. In such cases, public sector enterprises (PSEs) should be tasked
with the production of APIs and their KSMs and DIs. The lead role that PSEs had played in the
development of an indigenous pharmaceutical industry in India can never be forgotten.

Our code of editorial values
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Reji Joseph and Ramaa Arun Kuma are faculty members at ISID, New Delhi. Views are
personal

There are good economic and strategic reasons for an FTA that will spell many opportunities for
both countries
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J&K BECOMES THE FIRST UNION TERRITORY TO BE
INTEGRATED WITH NATIONAL SINGLE WINDOW
SYSTEM
Relevant for: Science & Technology | Topic: IT, Internet and Communications
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In a historic achievement, Jammu & Kashmir became the first Union Territory to be onboarded
the National Single Window System (NSWS). This marks a major leap in Ease of Doing
Business (EoDB) in the Union Territory.
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Lieutenant Governor Shri Manoj Sinha launched the J&K Single Window Clearance System
integrated with NSWS yesterday in the presence of Shri Arun Kumar Mehta, Chief Secretary,
Govt of J&K, Ms. Sumita Dawra, Additional Secretary, DPIIT, Shri Ranjan Thakur, Principal
Secretary Industries & Commerce, Govt of J&K.
NSWS is linked with India Industrial Land Bank (IILB) which hosts 45 industrial parks of J&K.
This will help Investors to discover available land parcels in J&K.
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The NSWS, a 2020 budgetary announcement of the Government of India, is a digital platform
that serves as a guide for investors to identify and to apply for approvals as per their business
requirements. The platform was soft launched in September 2021 by the Union Minister for
Commerce and Industry, Textiles and Consumer Affairs, Food and Public Distribution, Shri
Piyush Goyal.
NSWS will eliminate the need for investors to visit multiple platforms/offices to gather information
and obtain clearances from different stakeholders.
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Twenty Ministries / Departments have been integrated on NSWS including Ministry of Corporate
Affairs, Ministry of Environment, Forest & Climate Change, Ministry of Commerce & Industry,
Ministry of Health & Family Welfare amongst others. Currently 142 central approvals can be
applied through the NSWS portal.
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14 States/UTs onboarded on NSWS include Andhra Pradesh, Goa, Gujarat, Himachal Pradesh,
Jammu & Kashmir, Karnataka, Madhya Pradesh, Maharashtra, Odisha, Punjab, Tamil Nadu,
Telangana, Uttar Pradesh, and Uttarakhand.
The Know Your Approval (KYA) module on NSWS guides investors to identify approvals
required for their business based on a dynamic intuitive questionnaire. Currently, the module
hosts more than 3,000 approvals across Centre & States.

As on date, the portal has 16,800 visitors, out of which 7,500 KYA journeys have been serviced.
More than 1,250 investors are registered on the portal.
The NSWS platform can be accessed at www.nsws.gov.in.
********
DJN/AK/MS/PK
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In a historic achievement, Jammu & Kashmir became the first Union Territory to be onboarded
the National Single Window System (NSWS). This marks a major leap in Ease of Doing
Business (EoDB) in the Union Territory.
Lieutenant Governor Shri Manoj Sinha launched the J&K Single Window Clearance System
integrated with NSWS yesterday in the presence of Shri Arun Kumar Mehta, Chief Secretary,
Govt of J&K, Ms. Sumita Dawra, Additional Secretary, DPIIT, Shri Ranjan Thakur, Principal
Secretary Industries & Commerce, Govt of J&K.
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NSWS is linked with India Industrial Land Bank (IILB) which hosts 45 industrial parks of J&K.
This will help Investors to discover available land parcels in J&K.
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The NSWS, a 2020 budgetary announcement of the Government of India, is a digital platform
that serves as a guide for investors to identify and to apply for approvals as per their business
requirements. The platform was soft launched in September 2021 by the Union Minister for
Commerce and Industry, Textiles and Consumer Affairs, Food and Public Distribution, Shri
Piyush Goyal.
NSWS will eliminate the need for investors to visit multiple platforms/offices to gather information
and obtain clearances from different stakeholders.
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Twenty Ministries / Departments have been integrated on NSWS including Ministry of Corporate
Affairs, Ministry of Environment, Forest & Climate Change, Ministry of Commerce & Industry,
Ministry of Health & Family Welfare amongst others. Currently 142 central approvals can be
applied through the NSWS portal.
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14 States/UTs onboarded on NSWS include Andhra Pradesh, Goa, Gujarat, Himachal Pradesh,
Jammu & Kashmir, Karnataka, Madhya Pradesh, Maharashtra, Odisha, Punjab, Tamil Nadu,
Telangana, Uttar Pradesh, and Uttarakhand.
The Know Your Approval (KYA) module on NSWS guides investors to identify approvals
required for their business based on a dynamic intuitive questionnaire. Currently, the module
hosts more than 3,000 approvals across Centre & States.
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As on date, the portal has 16,800 visitors, out of which 7,500 KYA journeys have been serviced.
More than 1,250 investors are registered on the portal.
The NSWS platform can be accessed at www.nsws.gov.in.
********
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Date : 2022-02-10

INDIA BANS IMPORT OF DRONES
Relevant for: Science & Technology | Topic: Defence related developments

In order to promote domestic drone industry, the India on Wednesday banned the import of
drones with immediate effect.

m

The move comes over a week after the Union Budget proposed the Drone Shakti scheme to
facilitate application and use of 'drones as service' in the country.

S.
co

However the import of drones for R&D , defence, and security purposes would be allowed, but
with due clearance, according to the notification issued by the Directorate General of Foreign
Trade (DGFT) on late Wednesday evening.
Besides, the import of drone components will not require any approvals. It is aimed to help the
domestic drone manufacturing.
"Import policy of drones in... under HS code 8806 is ‘Prohibited’ with exceptions provided for
R&D, Defence and Security purposes. Import of drone components shall be ‘Free’. This shall
come into force with immediate effect," said the notification.

IA

Union Finance Minister Nirmala Sitharaman had in the Budget for 2022-23 said that startups will
be promoted to facilitate Drone Shakti through varied applications and for DRaaS. Also, in select
ITIs, in all states, the required courses for skilling will be started.
In September 2021, India had approved a PLI scheme for manufacturing drones and drone
components in the country
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The Union Budget has also proposed the use of drones in spraying of insecticides and nutrients,
and crop assessment, to help the farm community.
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Date : 2022-02-10

GEOMAGNETIC STORM DISABLES 40 SPACEX
SATELLITES
Relevant for: Science & Technology | Topic: Space Technology & related matters

m

The announcement, posted on the SpaceX website on Tuesday, said the satellites were stricken
last Friday, Feb. 4, a day after they were launched to a preliminary 'low-deployment' orbit about
130 miles (210 km) above Earth
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LOS ANGELES : A geomagnetic storm triggered by a large burst of radiation from the sun has
disabled at least 40 of the 49 satellites newly launched by SpaceX as part of its Starlink internet
communications network, the company said.
The announcement, posted on the company's website on Tuesday, said the satellites were
stricken last Friday, Feb. 4, a day after they were launched to a preliminary "low-deployment"
orbit about 130 miles (210 km) above Earth.
Launch of the satellites, carried aloft by a SpaceX Falcon 9 rocket flown from the Kennedy
Space Center in Florida, roughly coincided with a geomagnetic storm watch posted for last
Wednesday and Thursday, Feb. 2-3, by the U.S. Space Weather Prediction Center.

IA

The alert warned that solar flare activity from a "full halo coronal mass ejection" - a large blast of
solar plasma and electromagnetic radiation from the sun's surface - was detected on Jan. 29,
and was likely to reach Earth as early as Feb. 1.
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The alert also said resulting geomagnetic storm conditions on Earth were "likely to persist" into
Feb. 3 "at weakening levels."
According to SpaceX, the speed and severity of the solar storm warmed Earth's atmosphere,
thus increasing atmospheric density at the low-orbit altitude of the satellites, essentially creating
intense friction or drag that knocked out at least 40 of the satellites.
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Starlink operators tried commanding the satellites into a "safe-mode" orbital configuration
allowing them to fly edge-on to minimize drag, but those efforts failed for most of the satellites,
forcing them into lower levels of the atmosphere where they safely burned up on re-entry over
the Earth, according to SpaceX.
"This is unprecedented as far as I know," Harvard University-based astrophysicist Jonathan
McDowell told Reuters in an email, saying it was the first time he was aware of satellite failures
caused by an increase in atmospheric density from a solar storm, rather by higher
electromagnetic radiation itself.
SpaceX, the Los Angeles area-based rocket company founded by billionaire entrepreneur Elon
Musk, has launched hundreds of small satellites into orbit since 2019 as part of Musk's Starlink
service for broadband internet. The company ultimately envisions a constellation of roughly
12,000 satellites in all.
Never miss a story! Stay connected and informed with Mint. Download our App Now!!
Log in to our website to save your bookmarks. It'll just take a moment.
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Date : 2022-02-11

17.78 LAKH ACRES OF DEFENCE LAND SURVEYED
Relevant for: Science & Technology | Topic: Defence related developments
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The Directorate General Defence Estates (DGDE) has completed the exercise of surveying the
17.78 lakh acres of defence land, the first such exercise post Independence, for which Defence
Minister Rajnath Singh on Thursday gave away awards to 11 officers and 24 personnel of 38
Defence Estates Offices and four Assistant Defence Estates Offices on the accomplishment.
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“As per the records maintained by the Defence Estates Office, Ministry of Defence owns about
17.99 lakh acres of land, of which 1.61 lakh acres of land is located within 62 notified
cantonments across the country. About 16.38 lakh acres of land is spread across many pockets
outside the cantonments,” a Defence Ministry statement said. Out of the 16.38 lakh acres land,
about 18,000 acres is either State hired land or is proposed for deletion from records on account
of transfer to other government departments.
Terming the survey as historic, Mr. Singh said the clear demarcation of defence land would
prove to be crucial for the security and development of these areas and added that the accuracy
of the measurement of land and the reliable records born out of the survey would save
considerable amount of energy, money and time that went into resolving land disputes.
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DGDE used modern survey techniques such as Electronic Total Station and Differential Global
Positioning System. Drone and satellite imagery based surveys were also conducted to get
accurate and time-bound results, the statement said.
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The Defence Estates Organisation is responsible for the management of defence lands and the
municipal administration of 62 cantonments.
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Date : 2022-02-11

LUC MONTAGNIER, CREDITED WITH DISCOVERING
HIV, DIES AGED 89
Relevant for: Science & Technology | Topic: Biotechnology, Genetics & Health related developments

FILE - French scientist Luc Montagnier speaks during an interview on June 5, 2006 in Paris. |
Photo Credit: AP
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French researcher Luc Montagnier, who won a Nobel Prize in 2008 for discovering the HIV virus
and more recently spread false claims about the coronavirus, has died at age 89, according to
local government officials in France.
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Montagnier died Tuesday at the American Hospital of Paris in Neuilly-sur-Seine, a western
suburb of the capital, the area's city hall said. No other details have been released.
Montagnier, a virologist, led the team that in 1983 identified the human immunodeficiency virus
(HIV) which causes AIDS, leading him to share the 2008 Nobel Prize in medicine with colleague
Francoise Barré-Sinoussi.
He was born in 1932 in the village of Chabris in central France.
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According to his autobiography on the Nobel Prize website, Montagnier studied medicine in
Poitiers and Paris. He said recent scientific discoveries in 1957 and inspired him to become a
virologist in the rapidly advancing field of molecular biology.
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He joined the National Centre for Scientific Research (CNRS) in 1960 and became head of the
Pasteur Institute’s virology department in 1972.
“My involvement in AIDS began in 1982, when the information circulated that a transmissible
agent – possibly a virus – could be at the origin of this new mysterious disease,” Montagnier
said in his autobiography.
In 1983, a working group led by him and Barré-Sinoussi at the Pasteur Institute isolated the virus
that would later become known as HIV and was able to explain how it caused AIDS.

cr

American scientist Robert Gallo claimed to have found the same virus at almost exactly the
same time, sparking a disagreement over which man should get the credit. The United States
and France settled a dispute over the patent for an AIDS test in 1987. Montagnier was later
credited as the discoverer of the virus, Mr Gallo as the creator of the first test.
Since the end of the 2000s, Montagnier started expressing views devoid of a scientific basis. His
opinions led him to be shunned by much of the international scientific community.
As the COVID-19 spread across the globe and conspiracy theories flourished, Montagnier was
among those behind some of the misinformation about the origins of the coronavirus.
During a 2020 interview with French news broadcaster CNews, he claimed that the coronavirus
did not originate in nature and was manipulated. Experts who have looked at the genome
sequence of the virus have said Montagnier's statement was incorrect.
At the time, AP made multiple unsuccessful attempts to contact Montagnier.

Page 22
Last year, he claimed in a French documentary that COVID-19 vaccines led to the creation of
coronavirus variants.
Experts contacted by The Associated Press explained that variants found across the globe
began emerging long before vaccines were widely available. They said the evidence suggests
new variants evolved as a result of prolonged viral infections in the population and not vaccines,
which are designed to prevent such infections.
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Earlier this year, Montagnier delivered a speech at a protest against vaccine certificates in Milan,
Italy.
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Montagnier was emeritus professor at the Pasteur Institute and emeritus research director at the
CNRS. He won multiple awards, including France's highest decoration, the Legion of Honor.

A survey of 700 labs in the U.S. found that the Ct values could vary by up to 12 cycles for the
same target gene across labs
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Date : 2022-02-11

FRENCH WATCHDOG SAYS GOOGLE ANALYTICS
POSES DATA PRIVACY RISKS
Relevant for: Science & Technology | Topic: IT, Internet and Communications

Google declined to comment on the CNIL decision. File | Photo Credit: AP
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Google Analytics, the world's most widely used web analytics service developed by Alphabet's
Google, risks giving U.S. intelligence services access to French website users' data, France's
watchdog CNIL said on Thursday.
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In a decision targeting an unnamed French website manager, the data privacy regulator – one of
the most vocal and influential in Europe – said the U.S. tech giant hadn't taken sufficient
measures to guarantee data privacy rights under European Union regulation when data was
transferred between Europe and the United States.
"These (measures) are not sufficient to exclude the accessibility of this data to U.S. intelligence
services," the regulator said in a statement.
"There is therefore a risk for French website users who use this service and whose data is
exported."
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The CNIL said that the French website manager in question had one month to comply with EU
regulation and that it had issued similar orders to other website operators.
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Google declined to comment on the CNIL decision. The firm has previously said that Google
Analytics doesn't track people across the Internet and that organisations using this tool have
control over the data they collect.
The CNIL's decision follows a similar one by its Austrian counterpart, coming after complaints by
Vienna-based noyb (NonOf Your Business), an advocacy group founded by Austrian lawyer and
privacy activist Max Schrems who won a high profile case with Europe's top court in 2020.
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The Court of Justice of the European Union at that time scrapped a transatlantic data transfer
deal known as the Privacy Shield, relied on by thousands of companies for services ranging
from cloud infrastructure to payroll and finance, because of similar concerns.
Several large companies, including Google and Meta's Facebook, have called for a new
transatlantic data transfer pact to be swiftly agreed because of the legal risks posed to them.
"In the long run we either need proper protections in the United States, or we will end up with
separate products for the U.S. and the EU," Schrems said in reaction to CNIL's decision.
"I would personally prefer better protections in the U.S., but this is up to the U.S. legislator - not
to anyone in Europe."
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Date : 2022-02-12

NAVY’S MILAN TO BRING TOGETHER 46 COUNTRIES
Relevant for: Science & Technology | Topic: Defence related developments

Test fire:Indian Navy ships testing weapons at the Eastern Naval Command, in
Visakhapatnam.File Photo

m

The Navy is set to hold the 12th President’s Fleet Review (PFR) on February 21 at
Visakhapatnam and few days from that it will host the largest multilateral exercise in this region,
Milan 2022, which will see participation of all major Navies including Quad countries, Russia and
from West Asia amid tensions in Ukraine and developments in West Asia.
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Exercise Milan is scheduled to be held from February 25 to March 4 for which 46 countries have
been invited. So far over 35 countries having confirmed participation, this will be the largest
multilateral exercise in this region, a defence official said on Friday.
This year’s Milan will see the participation of all Quad countries, with the U.S. being invited for
the first time.
The invitees include all Indian Ocean littoral states and countries from south-east Asia among
others. For the 2020 edition of the exercise, 41 countries of which 30 had confirmed participation
but the exercise was cancelled due to the COVID-19 pandemic.
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The harbour phase is scheduled from February 25 to 28 and the sea phase from March 1 to 4. It
has several themes such as ant-submarine warfare among others along with deliberations,
including by subject matter experts.
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During the exercise, the Navy will also be showcasing its Deep Submergence Rescue Vessel
(DSRV) capabilities meant to rescue submarines in distress. India is one of the few countries in
the region which possesses this capability.
Fleet Review

cr

A Fleet Review is usually conducted once during the tenure of the President. Since
Independence 11 PFRs have been conducted by the Navy, of which two have been International
Fleet Reviews in 2011 and 2016. In terms of significance, the Navy’s Presidential review is
second only to the Republic Day Parade, one official stated.
More than 60 ships from the Navy, Coast Guard, Shipping Corporation of India and the National
Institute of Ocean technology and submarines and more than 50 aircraft are expected to be part
of the PFR this year.
Over 44 ships will be at anchorage and one of the ships will be converted into the President’s
yacht.
There has been huge increase in the Indian Navy’s engagements in the Indo-Pacific with several
countries keen on exercising with India.
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Date : 2022-02-12

GAP IN PRICE OF BRANDED AND JANAUSHADHI
MEDICINE
Relevant for: Science & Technology | Topic: Biotechnology, Genetics & Health related developments

S.
co

m

Under the Pradhan Mantri Bhartiya Janaushadhi Pariyojana (PMBJP) being implemented by the
Department of Pharmaceuticals, a medicine is priced on the principle of maximum of 50% of
average price of the top three brands of the said medicine. Thus, the prices of Jan Aushadhi
Medicines are cheaper at least by 50% and in some cases, by 80% to 90% of the market price
of the branded medicines.

Pharmaceuticals & Medical Devices Bureau of India (PMBI), the implementing agency of the
Scheme has presently its warehouses situated at Gurugram, Chennai and Guwahati. In addition,
there are 39 number of distributors spread all across the country. A total of six warehouses are
envisaged by March 2025.
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As on 31.01.2022, about 8,675 PMBJP Kendras have been opened in all the districts of the
country so as to ensure accessibility of quality affordable generic medicines. In order to ensure
availability of medicines, an Information Technology (IT) enabled End-to-End supply chain
system with Point-of-Sale (POS) application for value added services has been implemented by
PMBI to monitor end to end supply chain management system. All warehouses have SAP based
inventory management system and the demand forecasting is done through the said system so
as to place orders as per the desired inventory levels.
National Pharmaceutical Pricing Authority (NPPA) under the Department of Pharmaceuticals
regulates the prices of all drugs – whether branded or generic. While it fixes the ceiling price of
scheduled medicines specified in the first schedule of the Drugs (Prices Control) Order, 2013, in
case of non-scheduled medicines, the manufactures are free to fix Maximum Retail Price (MRP)
of the drug. However, DPCO provides that the same do not increase by more than 10% of their
MRP during the preceding twelve months. The details of retail/ceiling prices fixed/revised by
NPPA are available on NPPA’s website, viz., www.nppaindia.nic.in.
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PMBI spreads awareness about generic medicines through various types of advertisements
such as TV, FM Radio, Auto wrapping, Cinema, Bus Brandings, State Transport Bus Stands,
Digital Screen Advertisement at Railway Stations, etc. In addition, PMBI also educates the
public regularly about usages of Jan Aushadhi generic medicines through various social media
platforms like Facebook, Twitter, Instagram, YouTube, etc. The Bureau also organizes seminars
and workshops to spread awareness about the scheme. Further, to propagate achievements of
the scheme and create awareness about its benefits Jan Aushadhi Diwas is celebrated every
year on 7th March.
The information was given by the Union Minister of Chemicals and Fertilizers, Shri Mansukh
Mandaviya in a written reply in the Lok Sabha today.
*****
MV/AK
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Medicines are cheaper at least by 50% and in some cases, by 80% to 90% of the market price
of the branded medicines.
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Pharmaceuticals & Medical Devices Bureau of India (PMBI), the implementing agency of the
Scheme has presently its warehouses situated at Gurugram, Chennai and Guwahati. In addition,
there are 39 number of distributors spread all across the country. A total of six warehouses are
envisaged by March 2025.

As on 31.01.2022, about 8,675 PMBJP Kendras have been opened in all the districts of the
country so as to ensure accessibility of quality affordable generic medicines. In order to ensure
availability of medicines, an Information Technology (IT) enabled End-to-End supply chain
system with Point-of-Sale (POS) application for value added services has been implemented by
PMBI to monitor end to end supply chain management system. All warehouses have SAP based
inventory management system and the demand forecasting is done through the said system so
as to place orders as per the desired inventory levels.
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National Pharmaceutical Pricing Authority (NPPA) under the Department of Pharmaceuticals
regulates the prices of all drugs – whether branded or generic. While it fixes the ceiling price of
scheduled medicines specified in the first schedule of the Drugs (Prices Control) Order, 2013, in
case of non-scheduled medicines, the manufactures are free to fix Maximum Retail Price (MRP)
of the drug. However, DPCO provides that the same do not increase by more than 10% of their
MRP during the preceding twelve months. The details of retail/ceiling prices fixed/revised by
NPPA are available on NPPA’s website, viz., www.nppaindia.nic.in.
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PMBI spreads awareness about generic medicines through various types of advertisements
such as TV, FM Radio, Auto wrapping, Cinema, Bus Brandings, State Transport Bus Stands,
Digital Screen Advertisement at Railway Stations, etc. In addition, PMBI also educates the
public regularly about usages of Jan Aushadhi generic medicines through various social media
platforms like Facebook, Twitter, Instagram, YouTube, etc. The Bureau also organizes seminars
and workshops to spread awareness about the scheme. Further, to propagate achievements of
the scheme and create awareness about its benefits Jan Aushadhi Diwas is celebrated every
year on 7th March.
The information was given by the Union Minister of Chemicals and Fertilizers, Shri Mansukh
Mandaviya in a written reply in the Lok Sabha today.
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WOMAN SCIENTIST FROM CHENNAI GRANTED
PATENT FOR GREEN TECHNOLOGY PRODUCING
MEDICINALLY IMPORTANT COMPOUND

m

Relevant for: Science & Technology | Topic: Achievements of Indians in science & technology

Dr E. Poonguzhali, a single parent and woman scientist at the Department of Chemistry, Indian
Institute of Technology Madras, Chennai, has been granted a patent for developing a green
methodology for producing a medicinally important compound called Benzo[b]thiophene.
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The compound is present in a range of medicines such as raloxifene (used in osteoporosis),
zileuton (used in asthma), and sertaconazole (antifungal medication) and the one-step synthesis
of the 2-substituted benzo[b]thiophene can replace hazardous industrial production of the
compound.
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Currently, available synthesis methods of the compound like Friedel–Craft acylation,
mercaptoacetate reaction, subsequent addition and oxidation etc. - all give yields ranging from
good to excellent, but these are not environmentally friendly. Besides, it involves the use of very
high temperatures. The disadvantages include sulphur emission with an unpleasant smell,
expensive starting materials and so on. Apart from this, the reactions are carried out in closed
vessels exposing the process to the risk of explosion, use of OLED lights required in the reaction
increased the cost of the process, and the various steps involved needs close monitoring while
the metal catalyst needed for it is toxic in nature.
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Dr Poonguzhali has successfully transferred commercially available starting materials to
medicinally important 2-acylbenzo[b]thiophenes in the presence of copper acetate and
tetrabutylammonium chloride catalytic system in water medium and open-air atmosphere at
room temperature. She worked under the WOMEN SCIENTISTS SCHEME (WOS-A)
Programme of the Department of Science & Technology (DST), Govt. of India.
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The new method involves using water medium, room temperature, odourless xanthate, open-air
atmosphere, handling free inexpensive commercially available starting materials and catalysts
in a one-pot manner. It furnished a good to an excellent yield of 2-acylbenzo[b]thiophenes.
Dr. E. Poonguzhali and Prof. G. Sekar treated commercially available 2-iodobenzaldehyde,
phenacyl bromide, and xanthate sulphur source in the presence of copper acetate and
tetrabutylammonium chloride catalyst to furnish 2-acylbenzo[b]thiophene in water medium at
room temperature. The thiolate by-product formed usage is being explored. The remaining side
products can be recovered using their solubility properties and reused after purification. The
new method also reduces the risk of explosion, decreases the cost of the process and obviates
the toxic and hazardous steps involved.
Elaborating on the science behind the mechanism, Dr Poonguzhali said that as water is the
medium, no need for organic solvent is involved. Besides, there is no air pollution. Room
temperature saves energy, and directly transferring the commercially available starting
materials to medicinally essential building blocks in a one-pot manner saves workforce, energy
and space. Usage of the thiolate by-product is under process. At the same time, the other side
products (KI and KBr) and catalyst (copper acetate and tetrabutylammonium chloride) can be
recovered and reused for the same reaction and different applications.
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“My family had encouraged me to invent green methodology to replace the hazardous methods.
When I started my research career with DST support, I designed the green methodology with
the help of Prof. G. Sekar and Prof. Ramesh L. Gardas and succeeded in synthesizing the
medicinally important compounds,” said Dr Poonguzhali.
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Dr Poonguzhali adds, “My life revolves around my son and my research. My son’s support has
helped me overcome the difficulties I have encountered so far and spend time on my research.”

Patent details:

Patent Grant No.: 384111; Date of Grant: 10-12-2021(Patent application No.: 201941035045
dated 30-08-2019)
Patentee: Indian Institute of Technology Madras
Inventors: 1. Govindasamy Sekar; 2. Elamvazhuthi Poonguzhali
For more details, Dr. E Poonguzhali (epoonguzhali8@gmail.com) can be contacted.
*****
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Dr E. Poonguzhali, a single parent and woman scientist at the Department of Chemistry, Indian
Institute of Technology Madras, Chennai, has been granted a patent for developing a green
methodology for producing a medicinally important compound called Benzo[b]thiophene.
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The compound is present in a range of medicines such as raloxifene (used in osteoporosis),
zileuton (used in asthma), and sertaconazole (antifungal medication) and the one-step synthesis
of the 2-substituted benzo[b]thiophene can replace hazardous industrial production of the
compound.
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Currently, available synthesis methods of the compound like Friedel–Craft acylation,
mercaptoacetate reaction, subsequent addition and oxidation etc. - all give yields ranging from
good to excellent, but these are not environmentally friendly. Besides, it involves the use of very
high temperatures. The disadvantages include sulphur emission with an unpleasant smell,
expensive starting materials and so on. Apart from this, the reactions are carried out in closed
vessels exposing the process to the risk of explosion, use of OLED lights required in the reaction
increased the cost of the process, and the various steps involved needs close monitoring while
the metal catalyst needed for it is toxic in nature.
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Dr Poonguzhali has successfully transferred commercially available starting materials to
medicinally important 2-acylbenzo[b]thiophenes in the presence of copper acetate and
tetrabutylammonium chloride catalytic system in water medium and open-air atmosphere at
room temperature. She worked under the WOMEN SCIENTISTS SCHEME (WOS-A)
Programme of the Department of Science & Technology (DST), Govt. of India.
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The new method involves using water medium, room temperature, odourless xanthate, open-air
atmosphere, handling free inexpensive commercially available starting materials and catalysts
in a one-pot manner. It furnished a good to an excellent yield of 2-acylbenzo[b]thiophenes.
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Dr. E. Poonguzhali and Prof. G. Sekar treated commercially available 2-iodobenzaldehyde,
phenacyl bromide, and xanthate sulphur source in the presence of copper acetate and
tetrabutylammonium chloride catalyst to furnish 2-acylbenzo[b]thiophene in water medium at
room temperature. The thiolate by-product formed usage is being explored. The remaining side
products can be recovered using their solubility properties and reused after purification. The
new method also reduces the risk of explosion, decreases the cost of the process and obviates
the toxic and hazardous steps involved.
Elaborating on the science behind the mechanism, Dr Poonguzhali said that as water is the
medium, no need for organic solvent is involved. Besides, there is no air pollution. Room
temperature saves energy, and directly transferring the commercially available starting
materials to medicinally essential building blocks in a one-pot manner saves workforce, energy
and space. Usage of the thiolate by-product is under process. At the same time, the other side
products (KI and KBr) and catalyst (copper acetate and tetrabutylammonium chloride) can be
recovered and reused for the same reaction and different applications.
“My family had encouraged me to invent green methodology to replace the hazardous methods.
When I started my research career with DST support, I designed the green methodology with
the help of Prof. G. Sekar and Prof. Ramesh L. Gardas and succeeded in synthesizing the
medicinally important compounds,” said Dr Poonguzhali.
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Dr Poonguzhali adds, “My life revolves around my son and my research. My son’s support has
helped me overcome the difficulties I have encountered so far and spend time on my research.”
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Patent details:

Patent Grant No.: 384111; Date of Grant: 10-12-2021(Patent application No.: 201941035045
dated 30-08-2019)
Patentee: Indian Institute of Technology Madras
Inventors: 1. Govindasamy Sekar; 2. Elamvazhuthi Poonguzhali
For more details, Dr. E Poonguzhali (epoonguzhali8@gmail.com) can be contacted.
*****
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Date : 2022-02-14

ISRO KICKS OFF LAUNCH MISSION IN 2022 WITH
PSLV-C52 CARRYING 3 SATELLITES
Relevant for: Science & Technology | Topic: Space Technology & related matters
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The Indian Space Research Organisation(ISRO) today launched the Polar Satellite Launch
Vehicle(PSLV)-C52 rocket carrying ISRO's earth observation satellite EOS-04 and two others off
from the first launch pad of Satish Dhawan Space Centre at Sriharikota in Andhra Pradesh.
According to ISRO, “PSLV-C52 is designed to orbit an earth observation satellite (EOS-04),
weighing 1710 kg into a sun-synchronous polar orbit of 529 km."
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PSLV-C52 mission will also carry two small satellites as co-passengers which includes one
student satellite (INSPIREsat-1) from Indian Institute of Space Science & Technology (IIST) in
association with Laboratory of Atmospheric & Space Physics at University of Colorado, Boulder
and a technology demonstrator satellite (INS-2TD) from ISRO, which is a precursor to IndiaBhutan Joint Satellite (INS-2B).
EOS-04 is a Radar Imaging Satellite designed to provide high quality images under all weather
conditions for applications such as Agriculture, Forestry & Plantations, Soil Moisture &
Hydrology and Flood mapping.
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Two scientific payloads in this satellite is to improve the understanding of ionosphere dynamics
and sun's coronal heating processes. The other is a technology demonstrator satellite (INS-2TD)
from ISRO, which is a precursor to the India-Bhutan Joint Satellite (INS-2B). Having a thermal
imaging camera as its payload, the satellite benefits the assessment of land surface
temperature, water surface temperature of wetland or lakes, delineation of vegetation (crops and
forest) and thermal inertia (day and night). This will be the 54th flight of PSLV and 23rd Mission
using PSLV-XL configuration with 6 PSOM-XLs (strap-on motors).
*With inputs from agencies
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Date : 2022-02-15

GOVT. BANS 54 NEW CHINESE MOBILE APPS
Relevant for: Science & Technology | Topic: IT, Internet and Communications

The source also cited threat to national security and sovereignty as the reason for the app ban.
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The list of banned mobile apps include Beauty Camera: Sweet Selfie HD, Beauty Camera Selfie Camera, Garena Free Fire – Illuminate, Astracraft, FancyU pro, MoonChat, Barcode
Scanner - QR Code Scan, and Lica Cam.
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The government had last year banned over 200 Chinese mobile applications, including popular
ones such as TikTok, Shareit, Mi Video Call, Club Factory and CamScanner.
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Date : 2022-02-16

INDIA TO MAKE DIGITAL MAPS OF ALL VILLAGES
Relevant for: Science & Technology | Topic: Science and Technology- developments and their applications and
effects in everyday life

India plans to prepare digital maps of all its 6,00,000 villages and pan-India 3D maps will be
prepared for 100 cities, Union Minister of State for Scienc and Technology Jitendra Singh said
on Tuesday at an event to mark a year of the updated geospatial policy guidelines.
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An ongoing scheme, piloted by the Panchayati Raj Ministry, called SVAMITVA (Survey of
Villages and Mapping with Improvised Technology in Village Areas) was launched by Prime
Minister Narendra Modi in April 2020.
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The updated guidelines help private companies prepare a variety of maps without needing
approvals from a host of Ministries and make it easier to use drones and develop applications
via location mapping. The “trinity of geospatial systems, drone policy and unlocked space sector
will be the hallmark of India’s future economic progress”, Dr. Singh said in a statement. The
complete geospatial policy would be announced soon as the liberalisation of guidelines had
yielded very positive outcomes within a year’s time, he said. The geographical information based
system mapping would also be useful in forest management, disaster management, electrical
utilities, land records, water distribution, and property taxation.
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Dr. Singh estimated the size of the Indian geospatial market in 2020 to be Rs. 23,345 crore,
including Rs. 10,595 crore of export which was likely to grow to Rs. 36,300 crore by 2025.
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When the scheme was launched, Mr. Modi had said that it would help establish “clear
ownership” of property in rural areas by mapping of land parcels using drone technology and
providing a “record of rights” to eligible households by issuing legal ownership cards to them.
So far, drone surveys have covered close to 1,00,000 villages and maps of 77,527 villages had
been handed over to States. Property cards have been distributed to around 27,000 villages,
according to current information on the SVAMITVA portal.
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Date : 2022-02-17

FIRST WOMAN REPORTED CURED OF HIV AFTER
STEM CELL TRANSPLANT
Relevant for: Science & Technology | Topic: Biotechnology, Genetics & Health related developments

m

A U.S. patient with leukemia has become the first woman and the third person to date to be
cured of HIV after receiving a stem cell transplant from a donor who was naturally resistant to
the virus that causes AIDS.
The case of a middle-aged woman of mixed race, presented at the Conference on Retroviruses
and Opportunistic Infections in Denver, is also the first involving umbilical cord blood.
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Since receiving the cord blood to treat her acute myeloid leukemia - a cancer that starts in
blood-forming cells in the bone marrow - the woman has been in remission and free of the virus
for 14 months.
“This is now the third report of a cure in this setting, and the first in a woman living with HIV,”
Sharon Lewin, President-Elect of the International AIDS Society, said.
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The case is part of a larger U.S.-backed study led by Dr. Yvonne Bryson of the University of
California Los Angeles (UCLA), and Dr. Deborah Persaud of Johns Hopkins University in
Baltimore. It aims to follow 25 people with HIV who undergo a transplant with stem cells taken
from umbilical cord blood for the treatment of cancer.
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Patients in the trial first undergo chemotherapy to kill off the cancerous immune cells. Doctors
then transplant stem cells from individuals with a specific genetic mutation in which they lack
receptors used by the virus to infect cells.
Scientists believe these individuals then develop an immune system resistant to HIV.
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Date : 2022-02-18

NON-STRUCTURAL 1 PROTEIN, A POTENTIAL
DIAGNOSTIC BIOMARKER FOR JAPANESE
ENCEPHALITIS VIRUS
Relevant for: Science & Technology | Topic: Biotechnology, Genetics & Health related developments
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Japanese Encephalitis Virus (JEV) is the leading cause of mosquito-borne encephalitis in SouthEast Asia and Western Pacific and is often misdiagnosed as Dengue. JEV belongs to the family
Flaviviridae and genus Flavivirus and exists in a zoonotic cycle. Since there is no cure available
for JEV, early detection is essential to mitigate a breakout. National Institute of Animal
Biotechnology, Hyderabad developed Fluorine Doped Tin Oxide (FTO) electrode fabricated with
reduced Graphene Oxide (rGO) for as an electrochemical based immunosensor for the rapid,
sensitive and specific detection of the Non-Structural 1 (NS1) secretory protein, which is suitable
biomarker for JEV found circulating in the blood and has been reported to elicit an immune
response. Since the conventional methods for JEV diagnosis are expensive, more hazardous
and time-consuming diagnostic techniques and requires an elaborate laboratory set up and
trained expertise, the developed biosensor may be able to overcome these limitations. Detection
of the NS1 instead of antibody has an added advantage since the antigen is present from day 1
of the infection and hence facilitates early detection. On the other hand, antibodies appear only
after Day 4/5 of the infection. Docking studies were used to identify the specificity of the epitopes
for different flaviviralNS1 with JEV NS1 antibody paratopes, followed by JEV NS1 sequence
amplification, cloning and transformation. The NS1 protein was expressed in E. coli,
characterised, and immunized in rabbits to raise the polyclonal antibodies. The NS1 Antibodies
were purified from serum, characterized, and used as the bioreceptor to fabricate the electrode
with reduced graphene oxide as a conductivity enhancing nanomaterial for the detection of JEV
NS1 antigen (Ag). The LOD (limit of detection) was determined as 0.92 fM in buffer and 1.3 fM in
spiked serum ranging from 1 fM-1 µM. This detection range is more sensitive than other sensors
developed for JEV and can detect the minimal infective dose of circulating NS1 ranging
anywhere from 7-284 ng/ml in clinical samples as tested in other flaviviral infections. The
fabricated immunosensor was also specific towards JEV NS1Ag as compared to other flaviviral
NS1Ag. Therefore, the proposed immunosensor could be a promising candidate for the
development of an accurate, and rapid, diagnosis for specific and sensitive detection of JEV
from clinical samples.
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Bioelectronics 2022; 198:113837; PMID: 34864242 DOI: 10.1016/j.bios.2021.113837 (Impact
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Expression of recombinant JEV NS1 protein, generation of JEV NS1 Ab and
immunoassay development, and fabrication of an immunosensor for the detection of JEV
NS1 Ag using electrochemical methods.
*********************************

SNC/RR
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Japanese Encephalitis Virus (JEV) is the leading cause of mosquito-borne encephalitis in SouthEast Asia and Western Pacific and is often misdiagnosed as Dengue. JEV belongs to the family
Flaviviridae and genus Flavivirus and exists in a zoonotic cycle. Since there is no cure available
for JEV, early detection is essential to mitigate a breakout. National Institute of Animal
Biotechnology, Hyderabad developed Fluorine Doped Tin Oxide (FTO) electrode fabricated with
reduced Graphene Oxide (rGO) for as an electrochemical based immunosensor for the rapid,
sensitive and specific detection of the Non-Structural 1 (NS1) secretory protein, which is suitable
biomarker for JEV found circulating in the blood and has been reported to elicit an immune
response. Since the conventional methods for JEV diagnosis are expensive, more hazardous
and time-consuming diagnostic techniques and requires an elaborate laboratory set up and
trained expertise, the developed biosensor may be able to overcome these limitations. Detection
of the NS1 instead of antibody has an added advantage since the antigen is present from day 1
of the infection and hence facilitates early detection. On the other hand, antibodies appear only
after Day 4/5 of the infection. Docking studies were used to identify the specificity of the epitopes
for different flaviviralNS1 with JEV NS1 antibody paratopes, followed by JEV NS1 sequence
amplification, cloning and transformation. The NS1 protein was expressed in E. coli,
characterised, and immunized in rabbits to raise the polyclonal antibodies. The NS1 Antibodies
were purified from serum, characterized, and used as the bioreceptor to fabricate the electrode
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with reduced graphene oxide as a conductivity enhancing nanomaterial for the detection of JEV
NS1 antigen (Ag). The LOD (limit of detection) was determined as 0.92 fM in buffer and 1.3 fM in
spiked serum ranging from 1 fM-1 µM. This detection range is more sensitive than other sensors
developed for JEV and can detect the minimal infective dose of circulating NS1 ranging
anywhere from 7-284 ng/ml in clinical samples as tested in other flaviviral infections. The
fabricated immunosensor was also specific towards JEV NS1Ag as compared to other flaviviral
NS1Ag. Therefore, the proposed immunosensor could be a promising candidate for the
development of an accurate, and rapid, diagnosis for specific and sensitive detection of JEV
from clinical samples.
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(Publication details: Akanksha Roberts, VeerbhanKesarwani, Rupal Gupta, Sonu Gandhi.
Electroactive Reduced Graphene Oxide for highly sensitive detection of secretory Non-Structural
1 protein: A potential diagnostic biomarker for Japanese encephalitis virus; Biosensors and
Bioelectronics 2022; 198:113837; PMID: 34864242 DOI: 10.1016/j.bios.2021.113837 (Impact
Factor- 10.618)

Expression of recombinant JEV NS1 protein, generation of JEV NS1 Ab and
immunoassay development, and fabrication of an immunosensor for the detection of JEV
NS1 Ag using electrochemical methods.
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Date : 2022-02-19

WATCH VIDEO
Relevant for: Science & Technology | Topic: Defence related developments

m

India on Friday successfully test-fired a naval variant of the advanced supersonic BrahMos
cruise missile from a stealth guided-missile destroyer of the Indian Navy. The Indian Navy’s
warship INS Visakhapatnam carried out a test firing of BrahMos supersonic cruise missile off the
western seaboard. The warship has now reached Visakhapatnam to take part in President’s
Fleet Review on February 21.
The missile was tested from INS Visakhapatnam which is the latest warship of the Indian Navy
inducted recently.
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BrahMos is the main weapon system of the Indian Navy warships and has been deployed on
almost all of its surface platforms.
An underwater version is also being developed which will not only be used by the submarines of
India but will also be offered for export to friendly foreign nations.
Watch Video:

IA

#WATCH | Indian Navy’s warship INS Visakhapatnam carried out a test firing of BrahMos
supersonic cruise missile off the western seaboard. The warship has now reached
Visakhapatnam to take part in President’s Fleet Review on February 21
pic.twitter.com/qsYUi1QHgf
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Earlier, "Advanced sea to sea variant of BrahMos Supersonic Cruise missile was tested from
INS Visakhapatnam today. Missile hit the designated target ship precisely," the DRDO tweeted.
Defence Minister Rajnath Singh said the successful launch of the missile reconfirmed the
robustness of the Indian Navy's "mission readiness".
"The robustness of @indiannavy mission readiness is reconfirmed today after successful launch
of the advanced version of BrahMos Missile from INS Vishakhapatnam today. I congratulate the
wonderful team work of @indiannavy @DRDO_India & @BrahMosMissile," Singh tweeted.
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BrahMos Aerospace, an India-Russian joint venture, produces the supersonic cruise missile that
can be launched from submarines, ships, aircraft, or from land platforms.
BrahMos missile flies at a speed of 2.8 Mach or almost three times the speed of sound.
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Date : 2022-02-20

NEW OBSERVATIONS HELP EXPLAIN THE UNIVERSE’S
MOST ENERGETIC OBJECTS
Relevant for: Science & Technology | Topic: Space Technology & related matters

The supermassive black hole at the centre of the Milky Way, which has a mass 4 million times
greater than the Sun, is currently fairly quiet. | Photo Credit: Getty Images

m

Observations showing a roughly dough-nut-shaped cloud of cosmic dust and gas shrouding a
huge black hole at the heart of a galaxy similar in size to our Milky Way are providing scientists
with new clarity about the universe's most energetic objects.
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Scientists said on Wednesday that their observations involving the supermassive black hole at
the centre of galaxy Messier 77 and its surrounding cloud lend support to predictions made three
decades ago about what are called “active galactic nuclei.”
These are places at the centres of many large galaxies that have tremendous luminosity –
sometimes outshining all of a galaxy's billions of stars combined – and produce the universe's
most energetic outbursts seen since the Big Bang event 13.8 billion years ago. The energy
arises from gas violently falling into a supermassive black hole that is surrounded by a cloud of
tiny particles of rock and soot along with mostly hydrogen gas.

IA

Black holes are extraordinarily dense objects possessing gravitational pulls so powerful even
light cannot escape them. Supermassive black holes, which reside at the centre of many
galaxies, including our own, are the largest of them.
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Messier 77, also called NGC 1068 or the Squid Galaxy, is located 47 million light years – the
distance light travels in a year, 9.5 trillion km – from the Earth in the constellation Cetus. Its
supermassive black hole has a mass roughly 10 million times greater than our sun.
The observations, using the European Southern Observatory’s Very Large Telescope in Chile’s
Atacama Desert, provided strong support for what is called the “unified model” of active galactic
nuclei. This model holds that all active galactic nuclei are basically the same but that some
appear from the vantage point of Earth to have different properties.
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Some look intensely bright because the position of their ring-like cloud does not obscure the gas
plummeting into the black hole from our viewing angle. Others look dark because the cloud
blocks our view of what is truly happening.
Messier 77's active galactic nucleus is one of the dark ones, but the new observations indicate
that it actually possesses the same qualities as the bright ones.
"The dust and gas in these clouds are probably blown out of the atmospheres of stars at a larger
distance – hundreds of light years – from the black hole, and are falling in towards the centre
under the influence of the black hole gravity," said Violeta Gamez Rosas, an astronomy doctoral
student at Leiden University in the Netherlands and lead author of the research published in the
journal Nature.
"Some clouds spiral in towards the black hole while others are pushed up into a 'fountain' that
falls back onto the galaxy. Because of the dust, it is very difficult to see with telescopes what is
going on in this region, but it is easier at infrared wavelengths than at normal visible wavelengths
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because the dust does not absorb infrared light as much," said study co-author Walter Jaffe, a
Leiden University astronomy professor.
The Milky Way's supermassive black hole, which has a mass 4 million times greater than the
Sun, is currently "fairly quiet," Gamez Rosas said, but previously may have been more active
like Messier 77's.
Gamez Rosas expressed satisfaction at studying active galactic nuclei.

m

"A lot of it is pure fascination with explosions on such gigantic scales, and the challenge of trying
to explain them with what we think we know about physics," Gamez Rosas said.

Our code of editorial values

S.
co

"There is also the challenge of trying to build and operate telescopes to make these images of
things so far away," Gamez Rosas added. "And there is the peace of mind that results from the
knowledge that there is a large, complex, varied universe that goes its own way whatever we do
on Earth."
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CHENNAI RESIDENT SPREADS THE MESSAGE OF BIO
ENZYMES IN REMOTE VILLAGE
Relevant for: Science & Technology | Topic: Biotechnology, Genetics & Health related developments

Kavitha Sivakumar
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Remote work can bring adventitious benefits to rural geographies. Assuming that a considerable
number of high-earning professionals operate from a certain village, improved social
infrastructure is a possibility. Whether this benefit would percolate to the lowest on the totem
pole in these geographies is a moot point — a topic for another day. Focussing solely on
Chennai resident Kavitha Sivakumar’s experience for now, knowledge transfer is a greater good
that can result from remote work.
Kavitha is a homemaker and her husband’s remote work enabled the family to pitch tent in their
village, Neduvasal in Puddukottai district. With remote work arriving out of the blue, Kavitha had
had to “change address” midway into a regular home-based sustainability exercise: bio-enzyme
making.
“The batch of bio-enzymes I had made here could not be used, and I made a fresh batch in
Neduvasal,” recalls Kavitha. This batch of bio-enzymes were shared, and so was the know-how
of making them. Whoever passed her path was introduced to this sustainable practice.
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“There is a couple of cousins in Neduvasal and they got hooked on to bio enzyme making.
Wherever we go, we talk about it, and people are willing to give it a try. The main reason for me
to do so was that all the water that is used goes into the field. All the harsh chemicals go right
into the fields and farms. Earlier, they were using cow dung cakes, and over time, they
had switched to chemical cleaning agents,” explains Kavitha.
A photo from Neduvasal illustrates the success of that “campaign”: it spotlights the versatility of
the bio-enzyme making exercise being followed by one of Kavitha’s cousins. It displays bioenzymes made out of hibiscus, orange, rose, lemon and pineapple. The photo is titled “bioenzyme queen”.
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Kavitha notes that relocation to the suburbs around eleven years ago had sparked off her
sustainability journey. The change in address signified a 180 degree change for her.
“As we live in Medavakkam, we are not too far from the Perungudi landfill. One has to cross
some kind of a landfill, small or huge, on the way to any place. If you have to go to the city, you
have to cross the Perungudi dump. That and the dump in your area. Whether you take the long
route or the short route to it, you will always see a dump somewhere. Earlier, we lived in the city
and we never saw any landfills. We came here in 2011, as my husband had had to commute all
the way to Siruseri,” she says.
A resident of 228-unit Raj Paris Harmony, Kavitha has tread quite some distance down the
sustainability path. For one-and-a-half years now, Kavitha has been volunteering with Namma
Ooru Foundation — a voluntary organisation that promotes sustainability practices — where she
is a coordinator-volunteer.
On how she got started on bio-enzymes: “It started with composting. And you keep moving on.
You hear about this when you start that journey.”
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Kavitha makes bio-enzymes just for her hearth, and for friends and acquaintances inspired by
her example, she gives samples to nudge them into this practice.
“You can save a thousand bucks a month — because you buy fruits, and what you are going to
throw away, you are going to use to make bio-enzymes. You spend some money on buying
jaggery. It gets clean. Everybody is happy. The skin is happy. And you also save money on top
of that. You use it for wiping the floors, bathroom cleaning, and tile cleaning. Now, I am
formulating something for washing dishes, and also trying it for clothes,” she observes.
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A hallmark of Kavitha’s bio-enzyme making is bold experimentation, as she always tries out new
fruit peels and skins — there is a cozy corner in the kitchen that is kept sacrosanct for bioenzymes .
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“Bio enzymes made out of dragon fruit has the colour of wine, and also smells like it. We use
that for wiping the floor. I have also made bio-enzymes with pine apple and apple — they are all
the exotic varieties. However, when it comes to cleaning power, it is only citrus peels. Mozambi
is on the highest rung of the ladder, with more cleaning power; and then there is always orange
and lemon. I usually do not mix different peels, but you can. Whatever the fruits you get, their
refuse can go into a bio-enzyme instead of the compost bin.”
The soap nuts used in the household also have a taste of bio-enzymes.
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“Water, bio-enzymes and soap nuts — you add them in equal portions and let it rest for 10 days.
If you use the soap nuts directly, they get spoilt and you need to refrigerate them. Bio-enzymes
preserve soap nuts and increase their shelf life. When the soap nuts soak in the bio-enzyme,
there is no need to keep it in the refrigerator. You do not have to cook it — some people do so to
make shampoos.”
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Date : 2022-02-20

US FDA LIFTS CLINICAL HOLD ON BHARAT BIOTECH'S
COVID VACCINE COVAXIN
Relevant for: Science & Technology | Topic: Biotechnology, Genetics & Health related developments

Bharat Biotech's Covaxin will be evaluated as a Covid vaccine candidate in the United States,
the company informed on Saturday.

m

Ocugen, Inc announced that the US Food and Drug Administration (FDA) has lifted its clinical
hld on the company's investigational new drug application to evaluate the Covid vaccine
candidate, BB152, known as Covaxin outside the US, Bharat Biotech said in a statement.
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COVAXIN will be evaluated as a COVID-19 vaccine candidate in the United States. #COVID19
#COVAXIN #VaccineMandate #BharatBiotech #bbv152 #COVID #clinicaltrial #Pandemic
pic.twitter.com/nIWWDUKhvW
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Ocugen is co-developing Bharat Biotech's Covaxin vaccine for Covid in US and Canada.
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A MIRACLE CURE FOR HIV
Relevant for: Science & Technology | Topic: Biotechnology, Genetics & Health related developments

A woman from the U.S has reportedly been cured of the HIV infection, making her the third
person ever to be cured. | Photo Credit: Getty Images/iStockphoto
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The story so far: There is considerable excitement in the world of medicine after scientists
reported that a woman living with HIV (Human Immunodeficiency Virus) and administered an
experimental treatment is likely ‘cured’. Only three people so far are known to have been cured
of HIV.
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This week at a Conference on Retroviruses and Opportunistic Infections, Colorado, United
States. researchers described the case of a 60-year-old African American woman who was
diagnosed with an HIV infection in 2013 was started on the standard HIV treatment regimen of
anti-retroviral treatment (ART) therapy consisting of tenofovir, emtricitabine and raltegravir. She
was also later diagnosed with leukemia in 2017
In that year she received cord blood, or embryonic stem cells, from a donor with a rare mutation
that naturally blocks the HIV virus from infecting cells. She was also given blood stem cells, or
adult stem cells, from a relative. The adult stem cells boosted the patient’s immunity and
possibly helped the cord blood cells fully integrate with the lady’s immune system.
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A little over three years after the transplant, the lady discontinued the ART and today more than
14 months down, her doctors report that she has no sign of HIV in her blood and also has no
detectable antibodies to the virus.
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Embryonic stem cells are potentially able to grow into any kind of cell and hence their appeal as
therapy, though there is no explanation for why this mode of treatment appeared to be more
effective.
Only two people have reportedly been cured of HIV so far and both have relied on bone marrow
transplants from donors who carried the mutation, called CCR5 delta 32, that naturally makes
one immune to an HIV infection and AIDS.
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Timothy Ray Brown, or the ‘Berlin patient’ staved off the virus for 12 years but died of cancer in
2020. Another patient, Adam Castillejo, was the second reported case of a cure. Both men
received bone marrow transplants from donors who carried a mutation that blocks HIV infection.
However, the previous transplants involved adult stem cells and these cells from the bone
marrow replaced their immune system. The body’s natural tendency is to reject foreign stem
cells and so both donors suffered side effects such as graft versus host disease where the
donor’s cells attack the recipient’s body. Both men developed severe illnesses throughout their
HIV remission but in contrast the woman was discharged from hospital within 17 days of the
transplant and did not develop graft versus host disease. Her doctors theorise that it was a
combination of the embryonic and adult stem cells that led to a better health outcome. However,
because it’s only been five-odd years of being HIV-free, it remains to be seen if the lady will live
longer than Brown or Castillejo.
Not at all. While this approach is certainly a welcome addition to the arsenal of treatments, stem
cell therapy is a cumbersome exercise and barely accessible to most HIV patients in the world.
Moreover, this requires stem cells from that rare group of individuals with the beneficial
mutation. Anti-retroviral therapy, through the years, has now ensured that HIV/AIDS isn’t always
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a death sentence and many with access to proper treatment have lifespans comparable to those
without HIV.
A vaccine for HIV or a drug that eliminates the virus is still elusive and would be the long sought
‘cure’ for HIV/AIDS.
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As per the India HIV Estimation 2019 report, the estimated adult (15 to 49 years) HIV prevalence
trend has been declining in India since the epidemic’s peak in the year 2000 and has been
stabilising in recent years. In 2019, HIV prevalence among adult males (15–49 years) was
estimated at 0.24% and among adult females at 0.20% of the population.
There were 23.48 lakh Indians living with HIV in 2019. Maharashtra had the maximum at 3.96
lakh followed by Andhra Pradesh (3.14 lakh) and Karnataka.
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India’s National Aids Control Organisation says that ART is “freely available” to all those who
require and there are deputed centres across the country where they can be availed from.
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CENTRE MOOTS POLICY ON SYNTHETIC BIOLOGY
Relevant for: Science & Technology | Topic: Achievements of Indians in science & technology

Not on the plate:A protest against genetically modified foods and agro products, in
Chandigarh.File photo | Photo Credit: AKHILESH KUMAR
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The Centre is working on a national policy on synthetic biology, an emerging science that deals
with engineering life forms for a wide range of applications from making designer medicines to
foods.
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The 70-page ‘compilation’ document, as it is called, lays out the state of synthetic biology
internationally with respect to research and development and the involvement of the private
sector, globally, in dealing with synthetic biology.
“Though it is not customary to elaborate the principles of international law and policies, as
presented in this compilation, it is important to consider these elements while developing the
national policy, especially since the science and regulatory framework related to use of the
science is driven by global considerations and decisions,” the experts note.
As part of the 12th Five-Year Plan, India had set up a task force on systems biology and
synthetic biology research in 2011.
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This body underlined the potential benefits from synthetic biotechnology in biofuels,
bioremediation, biosensors, food and health and made a strong case for a push for the
technology and highlighted that India could be a world leader as a protector and supporter of
“open source biological platforms”.
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However, Parliament is yet to clear the Biotechnology Regulatory Authority of India Bill, 2013,
that had mooted the creation of an independent regulator to adjudicate research around genetic
engineering that could have also encompassed synthetic biology. There’s also a ban on
commercial genetically modified brinjal and many States have restrictions on field trials on GM
food crops.
Top technology

cr

Synthetic biology, the report notes, is seen as one of the top 10 breakthrough technologies as
part of the “new industrial revolution” that are “most likely to change the world”, and the
regulation of both the benefits and risks become important for the international community and
the accelerating pace of scientific research and research irregularities about the specific benefits
of synthetic biology created “complex challenges” for national regulation.
“The regulatory challenge is how to leverage its anticipated benefits while guarding against its
potential risks. The laws and regulations framework governing traditional tools and products of
biotechnology can be applicable to this relatively nascent field in some ways, but most often it
fails to fully adapt to the evolving possibilities of synthetic biology,” it notes.
Instances of application of synthetic biology include the use of gene editing systems such as
CRISPR that allow defective genes in animals, plants and even people to be silenced, or
changed, and control biological outcomes.
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BHARTI, JIO EMBARK ON UNDERSEA CABLE VOYAGE
Relevant for: Science & Technology | Topic: Achievements of Indians in science & technology

Bharti Airtel on Monday announced it had joined the SEA-ME-WE-6 undersea cable consortium,
participating as a major investor, while Reliance Jio said it would land its India-Asia-Xpress (IAX)
undersea cable system in Maldives.
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Bharti said it is participating as a “major investor” in the SEA-ME-WE-6 and is anchoring 20% of
the overall investment in the cable system going live in 2025.
The 19,200 Rkm (route kilometres) SEA-ME-WE-6 will connect Singapore and France.
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Bharti has acquired one fibre pair on the main SEA-ME-WE-6 system and will co-build four fiber
pairs between Singapore – Chennai – Mumbai.Bharti will land the SEA-ME-WE-6 cable system
in Mumbai and Chennai.
Reliance Jio Infocomm said it will land the multi-terabit India-Asia-Xpress (IAX) undersea cable
system in Hulhumale, Maldives. The high capacity and high-speed IAX system will connect
Hulhumale directly with world’s major Internet hubs in India and Singapore. IAX is expected to
be ready for service end-2023.
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“These high capacity and high-speed systems will provide more than 200Tb/s of capacity at
speeds of 100Gb/s, over 16,000 kilometers,” Jio said.
Reliance Jio said it would land its IAX undersea cable system in Maldives
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INDIA IS A KEY GROWTH MARKET FOR GOOGLE
CLOUD: BIKRAM SINGH BEDI
Relevant for: Science & Technology | Topic: IT, Internet and Communications
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In an interview, Bikram Singh Bedi, managing director, Google Cloud India, who completed a
year in office this month, spoke about the company’s growth trajectory, drivers of cloud adoption,
and expansion plans
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Google Cloud’s business in India is growing at a fast pace with the pandemic accelerating the
adoption of cloud. The company is also set to open a new office later this year in India, one of its
fastest-growing markets where it has two so-called cloud regions. End-user spending on public
cloud services in India is forecast to grow 29.6% to $7.3 billion in 2022, according to research
firm Gartner.
In an interview, Bikram Singh Bedi, managing director, Google Cloud India, who completed a
year in office this month, spoke about the company’s growth trajectory, drivers of cloud adoption,
and expansion plans. Edited excerpts:
How has the growth trajectory been for the cloud business in India in the last one year?

ac
k

IA

Globally, Google Cloud reported revenue of $5.5 billion in Q4 2021 and during the full year
2021, cloud revenue stands at $19.2 billion, which showcases our growth trajectory. Closer
home, India continues to be one of the key and fastest-growth markets for Google Cloud. Our
customers recognize the differentiated value we bring to them with our innovative solutions and
exceptional service delivery. Our success is backed by our very-abled sales force and strong
partner ecosystem which is helping us grow. Our global engineering teams continue to drive our
leadership in innovation, launching more than 2,000 new products .
With Google Cloud to open a new office in India this year, what’s your hiring strategy?
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We recently announced that Google is opening an office in Pune, and the first Googlers in the
space will be in our Cloud Product Engineering, Technical Support, and Global Delivery Centre
unit. This new location is expected to open in the second half of 2022 but our hiring starts now
alongside our rapidly growing teams in Gurugram, Hyderabad, and Bengaluru. This planned
expansion is the latest in a series of investments by Google Cloud to fuel our customer growth
and valued offerings to organizations of all sizes. Additionally, we have two cloud regions in
India— Mumbai and Delhi-NCR. Cloud regions are technical infrastructure that provide storage
and services for Google Cloud customers, in response to strong customer and partner demand.
What factors are driving cloud adoption in India?
India’s cloud adoption has accelerated since the pandemic started and the double-digit growth in
public cloud is expected to continue in the next year as well, according to analyst firms like
Gartner. Over the last 18 months, we have seen education ministries embark on large-scale
digital capacity building efforts to support teachers with the tools and resources for remote
teaching; witnessed firsthand how covid-19 has supercharged the shift in retail to e-commerce
as people moved some of their shopping online; and also seen a sharp increase in online
banking and digital payment adoption rising to historic highs. In the last two years, we
announced our valued collaboration with several major customers including Jio, Bharti Airtel,
Rapido, RBL Bank, Cryptowire, Wipro, ShareChat, Groww, InMobi, Eros Now, Voot, Zeotap,
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STL, Roposo, Viacom18 Media, IIT Madras, GR Infrastructure etc.
What’s your strategy to compete with leaders such as AWS and Azure in this space?
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Service providers are realizing what got them through the last 20 years of enterprise technology
won’t get them through the next 10. One of the core differentiators of Google Cloud and why
customers choose us is our infrastructure. Google was built in the cloud and we leveraged the
same infrastructure when we built our cloud platform, which means we have over 20 years of
experience operating planet-scale infrastructure. The next is flexibility and openness. We help
customers avoid lock-in and have the strongest commitment to multi-cloud. The other reasons
are insights from data, sustainability, ability to offer customized industry solutions, security,
collaboration, and the power of Google.
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Never miss a story! Stay connected and informed with Mint. Download our App Now!!
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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You are now subscribed to our newsletters. In case you can’t find any email from our side,
please check the spam folder.
This is a subscriber only feature Subscribe Now to get daily updates on WhatsApp
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EXPLAINED
Relevant for: Science & Technology | Topic: Biotechnology, Genetics & Health related developments

Keeping homes free of rodents can drastically reduce the possibility of coming in contact with
the virus | Photo Credit: Getty Images/iStockphoto
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The story so far: One death out of the three confirmed cases of the viral Lassa fever in the
United Kingdom has sparked concerns about the spread of the disease, even as the world
continues to grapple with the Covid-19 pandemic. The U.K. Health Security Agency confirmed
the death on February 11. The two initial cases were detected within the same family of East
England that had travelled to West Africa.
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The disease was discovered in 1969 in Nigeria’s Lassa town. Two missionary nurses died after
contracting the virus, although similar symptoms had been described since the 1950s.
The World Health Organisation defines Lassa fever as an animal-borne acute viral
haemorrhagic fever caused by multimammate rats. Cases of the disease are mostly reported
from Benin, Ghana, Guinea, Liberia, Mali, Sierra Leone, Togo and Nigeria in West Africa and the
disease is largely endemic to the region. Thousands of cases of Lassa fever are reported from
West Africa each year, with an annual casualty count averaging 5,000.
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Eight cases of Lassa fever have been reported in the U.K. since 1980. The last two cases until
now were reported in 2009.
In the U.S., only six cases of Lassa fever have been reported so far, and all of them were
associated with travel to countries where the disease is endemic.
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The primary cause of Lassa fever is exposure to the infected multimammate rats. Lassa virus
spreads through faeces and urine of these rats. Exposure of food and household items to the
virus is also considered a leading cause for the spread of the disease. The Mastomys rats are
known for living in human settlements, thus increasing chances of exposure to the virus through
food. The rodents also serve as a source of food themselves. The virus can also infect humans
if air contaminated by the excretion of infected rats is inhaled.
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Human-to-human transmission of the virus is also possible, although it is not known to spread
through casual contact like hugging, shaking hands or sitting near an infected person. Chances
of human transmission increase in healthcare settings in the absence of adequate control
measures.
Symptoms of Lassa fever can take up to three weeks to show, although most cases exhibit mild
symptoms and go undiagnosed. Exposure to Lassa virus can cause fever, fatigue, and
headache. In severe cases, symptoms like haemorrhaging, facial swelling, low blood pressure,
chest and back pain etc may also develop. Shocks, seizures, and coma have also been reported
as symptoms of Lassa fever.
Deafness is a prominent symptom associated with Lassa fever. Around 25% of recovered
patients exhibit deafness of varied levels, and hearing is partially restored in half the cases.
Clinical diagnosis of Lassa fever is challenging because of the similarity in symptoms with other
diseases like Ebola, malaria, and typhoid fever. The most common method used to detect Lassa
fever is enzyme-linked immunosorbent serologic assays (ELISA). Reverse transcription-
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polymerase chain reaction (RT-PCR), the most efficient test used to diagnose Covid-19, can
also be used to detect infection by Lassa virus.
Antiviral drug ribavirin is often used to treat Lassa fever although the usage is not a licensed
treatment. Other procedures used are supportive care including hydration, oxygenation, and
treatment of specific complications arising due to the disease. Preventive vaccines are currently
under research and development.
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In India, the International Health Division under the Ministry of Health and Family Welfare lists
Lassa fever as a disease of international significance. The country has not reported any cases of
the disease so far.
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Lassa fever has exhibited a low case-fatality rate so far, killing 1% of the infected patients. The
disease is particularly severe in late pregnancy and results in maternal death and/or loss of the
foetus in over 80% of the cases. However, most reported cases of the disease are mild.
The best way to prevent contracting Lassa virus is to keep foods safe from rats in areas where
the disease is prevalent. Setting up mouse traps, keeping homes free of rodents, and not
consuming them as a food source can drastically reduce the possibility of coming in contact with
the virus.
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TRUMP’S TRUTH SOCIAL APP SET FOR RELEASE
MONDAY IN APPLE APP STORE, PER EXECUTIVE
Relevant for: Science & Technology | Topic: IT, Internet and Communications

FILE PHOTO: U.S. President Donald Trump returns to the White House in Washington, U.S.,
March 24, 2019. | Photo Credit: Reuters
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Donald Trump's new social media venture,Truth Social, appears set to launch in Apple's App
Store onMonday, according to posts from an executive on a test version viewed by Reuters,
potentially marking the return of the former president to social media on the U.S. Presidents Day
holiday.
(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.)
In a series of posts late on Friday, a verified account for the network's chief product officer, listed
as Billy B., answered questions on the app from people invited to use it during its test phase.
One user asked him when the app, which has been available this week for beta testers, would
be released to the public, according to screenshots viewed by Reuters.
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"We're currently set for release in the Apple App store for Monday Feb. 21," the executive
responded.
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The launch would restore Trump's presence on social media more than a year after he was
banned from Twitter Inc,Facebook and Alphabet Inc's YouTube following the Jan. 6, 2021,
attack on the U.S. Capitol by his supporters, after he was accused of posting messages inciting
violence.
On Feb. 15 Trump's eldest son Donald Jr. posted on Twitter a screenshot of his father's verified
@realDonaldTrump Truth Social account with one post, or "truth," that he uploaded on Feb. 14:
"Get Ready! Your favourite President will see you soon!"
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Led by former Republican U.S. Representative Devin Nunes, Trump Media & Technology Group
(TMTG), the venture behind TruthSocial, will join a growing portfolio of technology companies
that are positioning themselves as champions of free speech and hope to draw users who feel
their views are suppressed on platforms such as Twitter, Facebook and YouTube. So far none
of the companies, which include Twitter competitors Gettr and Parler and video site Rumble,
have come close to matching the popularity of their mainstream counterparts.
"This week we will begin to roll out on the Apple App Store. That's going to be awesome,
because we're going to get so many more people that are going to be on the platform," Nunes
said in a Sunday appearance on Fox News' 'Sunday Morning Futures with Maria Bartiromo'.
"Our goal is, I think we're going to hit it, I think by the by the end of March we're going to be fully
operational at least within the United States," he added.
In addition to the post disclosing Monday's launch date, the screenshots seen by Reuters show
the app is now at version 1.0, suggesting it has reached a level ready for public release. As late
as Wednesday, it was at version 0.9, according to two people with access to that version.
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A representative for TMTG did not immediately respond to a request for comment.
Apple's App Store listing indicates that Truth Social isexpected to be released on Feb. 21, a date
that a source familiar with the venture confirmed in January. But in recent weeks Nunes had said
publicly that the app would launch by the end of March.
On Friday, Nunes was on the app urging users to follow more accounts, share photos and
videos and participate in conversations, in an apparent attempt to drum up activity, according to
a person with knowledge of the matter.
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Among Nunes' posts, he welcomed a new user who appeared to be a Catholic priest and
encouraged him to invite more priests to join, according to the person with knowledge of the
matter.
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The chief product officer's other responses during Friday's question-and-answer session
suggested the startup's features would resemble those of Twitter.
Asked whether users would be able to edit their "truths," the executive replied "not yet." The
ability to edit posts after publication is something Twitter users have long sought.
The next significant feature released on the platform will be direct messages, or DMs, between
users, the executive wrote.
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The company is also considering allowing users to sign up to receive notifications when others
post content, the executive said. He signalled that the ability to block other users would be an
important component.
"There will always be block functionality in the app," he wrote.
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Truth Social will issue a policy on verified accounts "in the coming weeks," the executive added.
Even as details of the app begin trickling out, TMTG remains mostly shrouded in secrecy and is
regarded with scepticism by some in tech and media circles. It is unclear, for example, how the
company is funding its current growth.
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TMTG is planning to list in New York through a merger with blank-check firm Digital World
Acquisition Corp (DWAC), and stands to receive $293 million in cash that DWAC holds in a
trust, assuming no DWAC shareholder redeems their shares, TMTG said in an Oct. 21 press
release.
Additionally, in December TMTG raised $1 billion committedfinancing from private investors; that
money also will not be available until the DWAC deal closes.
Digital World's activities have come under scrutiny from the Securities and Exchange
Commission and the U.S. Financial Industry Regulatory Authority, according to a regulatory
filing, and the deal is likely months away from closing.
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MILAN TO BE HELD IN VIZAG FROM FEB. 25
Relevant for: Science & Technology | Topic: Defence related developments
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Amid escalating tensions between Ukraine and Russia, warships of Quad countries, France,
Myanmar, South Korea and Vietnam and several others will come together at Visakhapatnam
later this week for the largest multilateral exercise MILAN, hosted by the Indian Navy. Russia,
Iran, Israel and Saudi Arabia among others are participating in the exercise without ships.
The exercise, scheduled from February 25 to March 4, will see participation of around 42
countries with ships from over 15 countries.
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The U.S. will be joining the exercise for the first time.
Collaborative theme

“The theme of the MILAN 2022 exercise is ‘Camaraderie - Cohesion – Collaboration’, which
aims to project India as a responsible maritime power to the world at large,” the Navy said in a
statement on Wednesday.
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“The aim of the exercise is to hone operational skills, imbibe best practices and procedures, and
enable doctrinal learning in the maritime domain through professional interaction between
friendly navies,” the statement elaborated.
The opening ceremony on February 26 will see the inauguration of the MILAN village and an
International City Parade is scheduled the next day with the participation of foreign contingents,
the Navy said.
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Activities include an international maritime seminar, professional and subject matter expert
exchanges and deep submergence rescue vessel (DSRV) demonstration, it added.
The invitees include all Indian Ocean littoral states and countries from south-east Asia among
others. The harbour phase is scheduled from February 25 to 28 and the sea phase from March
1 to 4.
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Starting with the participation of four countries — Indonesia, Singapore, Sri Lanka and Thailand
— in 1995, the exercise has since transitioned in terms of number of participants and complexity
of exercises.
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NAVY GETS 12TH P-8I AIRCRAFT FROM BOEING
Relevant for: Science & Technology | Topic: Defence related developments

Leading the pack:The P-81 aircraft escorted by fighter jets during a demonstration in
Visakhapatnam.File photo | Photo Credit: K_R_DEEPAK
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Aircraft manufacturer Boeing has delivered the 12th P-8I long-range maritime patrol aircraft to
the Indian Navy. This completes the follow-on clause for four additional P-8I aircraft contracted
in 2016.
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“The P-8I is an integral part of the Indian Navy’s fleet and has surpassed 35,000 flight hours
since it was inducted in 2013,” a statement from company said.
In May 2021, the U.S. State Department approved the possible sale of six additional P-8I aircraft
and related equipment, a deal estimated to cost $2.42 billion.
Earlier, in November 2019, the Defence Acquisition Council approved the procurement of the six
aircraft.
The number was cut down from 10 to six due to budgetary constraints as also the Navy
undertaking fleet rationalisation and deciding to go for long-endurance unmanned platforms.
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The six aircraft under discussion will come with extensive upgrades, officials had stated.

ac
k

As reported by The Hindu earlier, the six P-8Is will come installed with encrypted communication
systems since India has now signed the foundational agreement Communications Compatibility
and Security Agreement (COMCASA) with the U.S. The Navy had procured eight P-8Is under a
$2.2 billion deal in 2009. In 2016, the Navy exercised the optional clause for four more P-8Is in a
deal worth over $1billion. The Indian Navy was the first international customer of the aircraft.
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Several complex and mission critical P-8I components such as the radar fingerprinting system,
IFF (I/T) and datalink, speech secrecy system, mobile satcom system and wire harnesses were
made in India by supplier partners, including Micro, Small & Medium Enterprises located across
the nation, Boeing said.
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AIR CONTROL MUST FOR OPERATIONS AT ALL
LEVELS, SAYS IAF CHIEF
Relevant for: Science & Technology | Topic: Space Technology & related matters
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China’s latest demonstration of physically moving one of its disabled satellites into the graveyard
orbit was bringing in newer threats in the race to weaponise the space domain, a domain
“hitherto considered relatively safe”, Chief of the Air Staff Air Chief Marshal (ACM) V.R.
Chaudhari said on Thursday.
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“Control of air has become a prerequisite for conduct of operations at all levels. Aerospace
power continues to evolve and mutate, primarily fuelled by induction of new technology,
emergence of new threats and evolution of new paradigms for war fighting,” he said. The
unparalleled growth of aviation had revolutionised the character of warfare, ACM Chaudhari said
at the 13th Jumbo Majumdar international seminar organised by the Centre for Air Power
Studies.
“The inherent speed, reach, responsiveness and accuracy of air power make it a preferred
choice for most operations. No other field has seen such a rapid transformation in technology as
air power has seen in the last 120 years of its existence,” he pointed out. Technology in this
domain was niche, proprietary and often under tight State control, he said.
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The other challenge was to develop doctrines, training philosophy and concepts of operations. In
this regard, it would require joint planning and execution of plans. “This brings the issue of
command and control. Primacy of who will do what cannot be determined by a pro-rata system
of who has a larger mass of forces or equipment,” he remarked.
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Terrestrial, aerial and space domains were soon losing their individual identities and the
boundaries between them were increasingly becoming blurred. As space-based assets became
hubs of controlling terrestrial, underwater and aerial combat, they would also become centres of
gravity that an adversary would like to target.
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DBT-BIRAC SUPPORTED NOVEL COVID-19 VACCINE
CANDIDATE - CORBEVAXTM DEVELOPED BY
BIOLOGICAL E LIMITED RECEIVES DCGI APPROVAL
FOR EMERGENCY USE AUTHORIZATION (EUA) FOR
12-18 YEARS AGE GROUP

m

Relevant for: Science & Technology | Topic: Biotechnology, Genetics & Health related developments
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India’s first indigenously developed Receptor Binding Domain (RBD) protein sub-unit vaccine for
COVID-19, CORBEVAX TM , developed by Biological E Limited,has received approval for
Emergency Use Authorization from the Drug Controller General of India (DCGI)for 12-18 years
age group. It is approved to be administered in humans including Children and adults 12 years
and above.
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The Department of Biotechnology (DBT) and its Public Sector Undertaking (PSU),
Biotechnology Industry Research Assistance Council (BIRAC), have supported Biological E’s
COVID-19 vaccine candidate from pre-clinical stage through Phase III clinical studies. The
vaccine candidate was provided financial support under COVID-19 Research Consortium,
through the National Biopharma Mission, for pre-clinical studies and Phase I/II Clinical
Trials.Additionalsupport was provided through Mission COVID Suraksha for further clinical
development.CORBEVAXTM is a 2-dose vaccine administered intramuscularly and can be
stored at 2ºC to 8ºC.

ac
k

The recombinant protein sub-unit vaccine developed from the Receptor Biding Domain (RBD) of
the spike protein on the viral surface is adjuvanted with CpG 1018 and alum. The Drug
Controller General of India has already approved CORBEVAX TM , for restricted use in
emergency situation among adults on December 28, 2021. Based on interim results of the
ongoing phase II/III clinical study, Biological E has received approval for restricted use in an
emergency situation in adolescents aged 12 to 18 year age group. The available safety and
immunogenicity results of the ongoing phase II/III clinical study indicated that the vaccine is safe
and immunogenic.The Translational Health Science and Technology Institute (THSTI), an
Autonomous Institute of DBT, provided immunogenicity data for the Phase II/ III studies.
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Dr Rajesh Gokhale, Secretary, Department of Biotechnology, and Chairperson, BIRAC,
Government of India,speaking on the subject said that “the Department through Mission COVID
Suraksha launched under AtmaNirbhar Bharat package 3.0 being implemented by BIRAC, is
committed to development of safe and efficacious COVID-19 vaccines.This is the 2nd vaccine
supported under the Mission, to have received EUA for the age group of 12-18 years. Corbevax
is based on a time-tested platform and would be an important vaccine for India and the world.
This is yet another successful example industry- academia partnership.”
Ms. Mahima Datla, Managing Director, Biological E. Limited, said, ``We are delighted with this
important development, which helps our CORBEVAX TM reach yet another milestone in
extending our COVID-19 immunisation initiative to cover to the 12-18 age group. With this
approval, we are even more closer to finishing our global fight against the COVID-19 pandemic.
We thank the Department of Biotechnology (DBT) of Govt. of India, Biotechnology Industry
Research Assistance Council (BIRAC), Translational Health Science and Technology Institute
(THSTI), all the participants in the clinical trialsand the principal investigators & clinical site staff
who have extended their support during the last several months."
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About DBT
The Department of Biotechnology (DBT), under the Ministry of Science & Technology, promotes
and accelerates the development of biotechnology in India, including growth and application of
biotechnology in the areas of agriculture, healthcare, animal sciences, environment and industry.
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About BIRAC:

ABOUT BIOLOGICAL E. LIMITED
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Biotechnology Industry Research Assistance Council (BIRAC) is a not-for-profit Section 8,
Schedule B, Public Sector Enterprise, set up by Department of Biotechnology (DBT),
Government of India as an Interface Agency to strengthen and empower the emerging Biotech
enterprise to undertake strategic research and innovation, addressing nationally relevant product
development needs
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Biological E. Limited (BE), a Hyderabad-based Pharmaceuticals & Biologics Company founded
in 1953, is the first private sector biological products company in India and the first
pharmaceutical company in Southern India. BE develops, manufactures and supplies vaccines
and therapeutics. BE supplies its vaccines to over 100 countries and its therapeutic products are
sold in India and the USA. BE currently has 8 WHO-prequalified vaccines in its portfolio.
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In recent years, BE has embarked on new initiatives for organisational expansion such as
developing generic injectable products for the regulated markets, exploring synthetic biology and
metabolic engineering as a means to manufacture APIs sustainably and developing novel
vaccines for the global market.
*****************************************
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India’s first indigenously developed Receptor Binding Domain (RBD) protein sub-unit vaccine for
COVID-19, CORBEVAX TM , developed by Biological E Limited,has received approval for
Emergency Use Authorization from the Drug Controller General of India (DCGI)for 12-18 years
age group. It is approved to be administered in humans including Children and adults 12 years
and above.
The Department of Biotechnology (DBT) and its Public Sector Undertaking (PSU),
Biotechnology Industry Research Assistance Council (BIRAC), have supported Biological E’s
COVID-19 vaccine candidate from pre-clinical stage through Phase III clinical studies. The
vaccine candidate was provided financial support under COVID-19 Research Consortium,
through the National Biopharma Mission, for pre-clinical studies and Phase I/II Clinical
Trials.Additionalsupport was provided through Mission COVID Suraksha for further clinical
development.CORBEVAXTM is a 2-dose vaccine administered intramuscularly and can be
stored at 2ºC to 8ºC.
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The recombinant protein sub-unit vaccine developed from the Receptor Biding Domain (RBD) of
the spike protein on the viral surface is adjuvanted with CpG 1018 and alum. The Drug
Controller General of India has already approved CORBEVAX TM , for restricted use in
emergency situation among adults on December 28, 2021. Based on interim results of the
ongoing phase II/III clinical study, Biological E has received approval for restricted use in an
emergency situation in adolescents aged 12 to 18 year age group. The available safety and
immunogenicity results of the ongoing phase II/III clinical study indicated that the vaccine is safe
and immunogenic.The Translational Health Science and Technology Institute (THSTI), an
Autonomous Institute of DBT, provided immunogenicity data for the Phase II/ III studies.

S.
co

m

Dr Rajesh Gokhale, Secretary, Department of Biotechnology, and Chairperson, BIRAC,
Government of India,speaking on the subject said that “the Department through Mission COVID
Suraksha launched under AtmaNirbhar Bharat package 3.0 being implemented by BIRAC, is
committed to development of safe and efficacious COVID-19 vaccines.This is the 2nd vaccine
supported under the Mission, to have received EUA for the age group of 12-18 years. Corbevax
is based on a time-tested platform and would be an important vaccine for India and the world.
This is yet another successful example industry- academia partnership.”
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About DBT
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Ms. Mahima Datla, Managing Director, Biological E. Limited, said, ``We are delighted with this
important development, which helps our CORBEVAX TM reach yet another milestone in
extending our COVID-19 immunisation initiative to cover to the 12-18 age group. With this
approval, we are even more closer to finishing our global fight against the COVID-19 pandemic.
We thank the Department of Biotechnology (DBT) of Govt. of India, Biotechnology Industry
Research Assistance Council (BIRAC), Translational Health Science and Technology Institute
(THSTI), all the participants in the clinical trialsand the principal investigators & clinical site staff
who have extended their support during the last several months."

The Department of Biotechnology (DBT), under the Ministry of Science & Technology, promotes
and accelerates the development of biotechnology in India, including growth and application of
biotechnology in the areas of agriculture, healthcare, animal sciences, environment and industry.
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About BIRAC:

Biotechnology Industry Research Assistance Council (BIRAC) is a not-for-profit Section 8,
Schedule B, Public Sector Enterprise, set up by Department of Biotechnology (DBT),
Government of India as an Interface Agency to strengthen and empower the emerging Biotech
enterprise to undertake strategic research and innovation, addressing nationally relevant product
development needs

ABOUT BIOLOGICAL E. LIMITED
Biological E. Limited (BE), a Hyderabad-based Pharmaceuticals & Biologics Company founded
in 1953, is the first private sector biological products company in India and the first
pharmaceutical company in Southern India. BE develops, manufactures and supplies vaccines
and therapeutics. BE supplies its vaccines to over 100 countries and its therapeutic products are
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sold in India and the USA. BE currently has 8 WHO-prequalified vaccines in its portfolio.
In recent years, BE has embarked on new initiatives for organisational expansion such as
developing generic injectable products for the regulated markets, exploring synthetic biology and
metabolic engineering as a means to manufacture APIs sustainably and developing novel
vaccines for the global market.
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WORLD'S FIRST PLANT-DERIVED COVID VACCINE
APPROVED. 10 THINGS TO KNOW
Relevant for: Science & Technology | Topic: Biotechnology, Genetics & Health related developments

Covid-19 vaccine: The approval gives people who are hesitant to take currently available
vaccines made by Pfizer Inc., AstraZeneca Plc and Moderna Inc. another option
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The world’s first plant-derived Covid-19 vaccine was cleared for use in Canada, creating a novel
immunization to combat the virus from a unit of Mitsubishi Chemical Holdings Corp. and Philip
Morris International.
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The vaccine named Covifenz was jointly developed by Medicago Inc., a biopharma company
owned by Mitsubishi Chemical and Philip Morris and based in Quebec City, and
GlaxoSmithKline Plc.
This is the first authorized COVID-19 vaccine developed by a Canadian-based company, and
the first that uses a plant-based protein technology.
Medicago's Covifenz is authorized as a two-dose regimen of 3.75 micrograms per dose, to be
administered 21 days apart.
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In clinical trials, the vaccine was found to be 71 per cent effective against symptomatic infection
and 100% effective against severe disease caused by COVID-19.
The Covifenz vaccine data suggest efficacy against multiple variants, including Delta.
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Clinical trials with Covifenz showed efficacy against the Delta and Gamma variants, and data
also suggested efficacy against Alpha, Lambda and Mu variants.
Health Canada and the Public Health Agency of Canada will continue to closely monitor the
safety of this vaccine, and will take action if any safety concerns are identified.
This is the first authorized COVID-19 vaccine developed by a Canadian-based company, and
the first that uses a plant-based protein technology.
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Possible side effects:

After getting vaccinated, it’s common to have temporary side effects. These can last a few hours
to a few days after vaccination.
This is the body’s natural response, as it’s working hard to build protection against the disease
which include chills, fatigue, joint aches, headache, mild fever,muscle aches, nasal congestion,
sore throat,cough, nausea,diarrhea.
The dosing schedule approved by Health Canada is to give 2 doses 21 days apart, based on
evidence from clinical trials. Each dose contains 3.75 micrograms of the SARS-CoV-2 spike (S)
protein and 0.25 millilitres of the AS03 adjuvant.
Medicinal ingredient
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Plant-based virus-like particles (VLP) of SARS-CoV-2 spike protein (original strain) AS03
Adjuvant (manufactured by GlaxoSmithKline):
DL-alpha-tocopherol
squalene
polysorbate 80
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phosphate buffered saline
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HAVING ENEMIES MAKES YOU STRONGER, FINDS A
STUDY OF FLIES CO-EVOLVED WITH BACTERIAL
PATHOGEN
Relevant for: Science & Technology | Topic: Biotechnology, Genetics & Health related developments
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Lab practice: We manually infect each individual fly using a sterile needle dipped in bacterial
solution every single time, says Neetika Ahlawat | Photo Credit: Vanika Gupta, Vinesh Shenoi
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The natural world is rife with pairs of antagonists. Plants and viruses, insects and pathogens,
bacteria and their phages, and so on. In these systems, it is an interesting question to study how
the resistance to a pathogen, in the case of the host, and virulence towards the host, in the case
of a pathogen, evolve. Towards understanding this better, Indian Institute of Science Education
and Research Mohali researchers have taken up the system of the fruit fly (Drosophila
melanogaster) and a bacterial pathogen that affects the fruit fly, sometimes even causing death
– Pseudomonas entomophilia – have been co-evolved to study the pathway of evolution taken
by the system of antagonists. In this case, they find that being surrounded by enemies actually
makes the organism stronger, or fitter, to combat the enemy.
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How does one set up a co-evolving system experimentally? A population of flies are infected by
the pathogen and the infection is allowed to take its course. Among the infected flies, only those
that survive the infection, namely the ones that have the best immune systems to combat the
pathogen, are taken to breed the next generation. Similarly, bacteria are collected from the flies
that die due to the infection. These are the bacteria that have the virulence sufficiently strong to
cause death in the present population. These bacteria are taken to breed and also infect the flies
in the next generation. Thus, both the host (fruit fly) and the pathogen (bacteria) are ‘selected’
for having the maximum fitness.
The methodology of the experiment is like this: Four types of populations were bred in the lab.
One in which, as described above, the host and pathogen both co-evolved. The second was a
population in which only the host was selected from the flies that did not die due to the infection.
Every generation, infection was done from a stock of ancestral bacteria which was not evolving.
The third and fourth were two types of control populations.
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This methodology allowed the researchers to compare the evolution process in hosts that were
co-evolved against their pathogen and the hosts that were adapted against a static, nonevolving pathogen. They found that the former category evolved higher survivorship against the
co-evolved pathogen than the hosts that was adapted against a non-evolving, static pathogen.
Further they also found that the co-evolved hosts showed higher survivorship with respect to
ancestral, unevolved pathogens than their counterparts who have been pitted against static
pathogens.
From the point of view of the pathogens also a similar improvement in fitness was seen – the coevolved pathogens develop greater virulence and capacity to cause death than the ancestral,
unevolved pathogens. “This evolved virulence of co-evolving pathogens was higher towards
both their local hosts (against which they coevolved each generation) and nonlocal hosts,” says
Dr. Neetika Ahlawat, from the Department of Biological Sciences at IISER Mohali, who led the
research. The work has been published in the journal E cology and Evolution.
The evolution pathways described above then lead to the conclusion that having enemies
makes the organism stronger. Just as the host evolves a stronger, more resistant immune

Page 72
system when pitted against a co-evolving pathogen, the pathogen also becomes more virulent
when allowed to evolve against a co-evolving host.
The experiment is the first to study co-evolving insect–pathogen pair, that is, Drosophila
melanogaster and Pseudomonas entomophilia. Earlier studies have either studied insects
evolving against static pathogens or have studied bacteria and virus pairs that are co-evolving.
“This is also the first study to compare insect–host evolution to a co-evolving pathogen versus
host evolution towards a non-evolving or static pathogen,” says Prof. N.G. Prasad, senior author
in the study.
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The interactions being very complex, it was hard to predict the outcomes, and there were
surprises: The researchers expected the co-evolving pathogens to show specificity towards their
local co-evolving hosts as these two antagonists were allowed to co-evolve for several
generations in closed association. “However, contrary to our expectations, we observed a rather
more general effect of evolved virulence of the co-evolving pathogens,” he clarifies.
When the researchers started, they anticipated major challenges in conducting the study. There
were four selection regimes (host–pathogen co-evolution, one-sided host evolution to a static
pathogen and two controls) each with four population sets to evolve. “In view of the fly mortality
caused due to pathogenic infection, we had to pick a relatively larger fly population size in both
the selected populations,” says Dr. Ahlawat.
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“In our lab, we manually infect each individual fly using a sterile needle dipped in bacterial
solution every single time,” she says. Infecting about 1,000 flies individually for each group in
one single day was a major challenge.
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Each replicate (group) containing four populations (two selected and two control) were handled
on different days. “This means 1,000 fly infections daily for four days. Therefore, we had to infect
4,000 flies each generation, over 20 generations,” says Dr. Ahlawat.
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EXERCISE EASTERN BRIDGE -VI
Relevant for: Science & Technology | Topic: Defence related developments
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The Indo-Oman exercise, Eastern Bridge-VI (2022) was successfully conducted at Air Force
Station Jodhpur from 21 to 25 February 2022. Royal Air Force of Oman (RAFO) participated
with Indian Air Force (lAF) in the exercise which was aimed at providing operational exposure
and undertaking mutual exchange of best practices, towards enhancing operational capabilities
of both the Air Forces.
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Senior officers from both sides who visited Air Force Station Jodhpur during this exercise
included RAFO's Director General Operations and IAF South Western Air Command's Senior Air
Staff Officer. They discussed further prospects of mutual co-operation. The exercise provided an
opportunity for fruitful interaction between IAF and RAFO elements through mutual exchange of
experience and operational knowledge. It also provided avenues of cultural exchanges between
the personnel of both countries.
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The Indo-Oman exercise, Eastern Bridge-VI (2022) was successfully conducted at Air Force
Station Jodhpur from 21 to 25 February 2022. Royal Air Force of Oman (RAFO) participated
with Indian Air Force (lAF) in the exercise which was aimed at providing operational exposure
and undertaking mutual exchange of best practices, towards enhancing operational capabilities
of both the Air Forces.
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Senior officers from both sides who visited Air Force Station Jodhpur during this exercise
included RAFO's Director General Operations and IAF South Western Air Command's Senior Air
Staff Officer. They discussed further prospects of mutual co-operation. The exercise provided an
opportunity for fruitful interaction between IAF and RAFO elements through mutual exchange of
experience and operational knowledge. It also provided avenues of cultural exchanges between
the personnel of both countries.
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