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First batch of Multi-Mode Hand Grenades handed

over to Indian Army in the presence of Raksha
Mantri Shri Rajnath Singh in Nagpur

Raksha Mantri terms it a shining example of public-private
partnership to achieve self-reliance in defence manufacturing

Key highlights:

o Grenade manufactured by Economic Explosives Limited Co following Transfer of

Technology from a DRDO lab

e« MMHG works in both offensive & defensive modes with high accuracy and reliability
e Raksha Mantri calls it an important milestone in defence manufacturing and a big step

towards ‘AatmaNirbhar Bharat’

o Defence exports in last two years cross Rs 17,000 crore

The first batch of Multi-Mode Hand Grenades
(MMHG),  manufactured by  Economic
Explosives Limited (EEL) following Transfer of
Technology from Terminal Ballistics Research
Laboratory of Defence Research & Development
Organisation (DRDO), was handed over to the
Indian Army in the presence of Raksha Mantri
Shri Rajnath Singh in Nagpur, Maharashtra on
August 24, 2021.

Chairman of EEL Shri S N Nuwal handed
over a scale replica of MMHG to the Raksha
Mantri to mark the first delivery of ammunition
from the private sector. Chief of the Army Staff

A SOLAR GRODF Comwirers T

welcomes you to

General M M Naravane, Secretary, Department of Defence R&D and Chairman DRDO Dr G
Satheesh Reddy and DG Infantry Lt Gen A K Samantra were among those present on the occasion.

Addressing the gathering, Shri Rajnath Singh termed the handing over of MMHG as a shining
example of the increasing collaboration between the public & private sectors and a big step
towards self-reliance in defence manufacturing. “Today is a memorable day in the history of Indian
defence sector. Our private industry is coming of age when it comes to defence production. It is an
important milestone not only in the field of defence manufacturing, but also in achieving
‘AatmaNirbhar Bharat’ as envisioned by our Prime Minister Shri Narendra Modi,” he said. The
Raksha Mantri lauded DRDO & EEL for the speedy delivery of the order amidst COVID-19

restrictions and hoped of a faster delivery of the next lot.



The Raksha Mantri listed out the measures undertaken by the Government to transform the
defence sector into a self-reliant industry which can cater to the present and the future needs of the
Armed Forces. These include setting up of Defence Industrial Corridors in Uttar Pradesh and Tamil
Nadu; formulation of draft Defence Production .
and Export Promotion Policy (DPEPP) 2020; e
earmarking around 64 per cent of its modernisation
funds under capital acquisition budget for 2021-22
for procurement from domestic companies;
notifying two Positive Indigenisation Lists of over
200 defence items to promote self-reliance &
defence exports; Corporatisation of Ordnance
Factory Board (OFB); increasing FDI limit from
49 to 74 per cent under automatic route and
beyond 74 per cent through government route and K
according top priority to 'Buy {Indian-IDDM (Indigenously Designed, Developed and
Manufactured)}' category for capital procurement.

Shri Rajnath Singh made special mention of another initiative taken by the Government, i.e.,
Technology Transfer to Industries by DRDO. Describing the measure as the backbone of the
defence industry, he lauded DRDO for being an incubator which is undertaking free of cost
transfer of technologies as well as providing access to testing facilities and over 450 patents. This
has not only enabled the Industry to use ready-to-use technologies, but has also saved time, energy
and money, he said.

The Raksha Mantri also underlined the importance of Innovations for Defence Excellence
(IDEX) saying that it aims to achieve self-reliance and foster innovation & technology
development in defence and aerospace sectors by engaging Industries including MSMEs, start-ups,
individual innovators, R&D institutes and academia. Under this initiative, the problems being faced
by the Armed Forces, Defence Public Sector Undertakings and OFB are identified and brought
before entrepreneurs, MSMEs, start-ups and innovators through Defence India Startup Challenge
(DISC) to find solutions.

Shri Rajnath Singh commended the Industry for indigenously developing products like ‘Multi-
Mode Grenade’, 'Arjun-Mark-1" tank, 'Unmanned Surface Vehicle' and 'See Through Armor',
“Such products are not just being produced but exported on a large scale. The number of online
export authorisations during 2016-17 to 2018-19 was 1,210. It has increased to 1,774 in last two
years. This has resulted in defence exports of over Rs 17,000 crore in the last two years,” he added.
Shri Rajnath Singh exuded confidence that soon India will manufacture defence products not just
for domestic use, but for the whole world.

The grenade is not just more lethal, but is safer to use. It has a distinctive design that gives
flexibility of employment in both defensive (fragmentation) and offensive (stun) modes. It has a
highly accurate delay time, very high reliability in usage and safe for carriage. These new grenades
will replace Grenade No 36 of World War | vintage design, which had been continuing in service
till date.

The EEL had signed a contract with Ministry of Defence on October 01, 2020 to supply 10 lakh
modern hand grenades for Indian Army and Indian Air Force. The deliveries would be spread over
two years from the bulk production clearance, which was accorded to EEL in March 2021. The
first order has been delivered within five months.

The EEL had taken the technology from DRDO in 2016, absorbed it successfully while
maintaining very high quality in detonics. Extensive trials were successfully undertaken by the
Indian Army and Directorate General of Quality Assurance (DGQA) in 2017-18 in plains, deserts
and high altitude over summer & winter.
https://pib.gov.in/PressReleasePage.aspx?PRID=1748523
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CAS visit to Bengaluru

Air Chief Marshal RKS Bhadauria PVSM AVSM VM ADC, Chief of the Air Staff (CAS)
visited IAF units and flight test establishments/ facilities of DRDO and HAL at Bengaluru on 23 &
24 Aug 21. On arrival, CAS was received by AVM Jeetendra Mishra VSM, Commandant Aircraft
and Systems Testing Establishment (ASTE). .

During his visit to ASTE, CAS was given
an overview of ongoing projects and briefed
on progress of operational trials. During his
interaction with personnel, CAS spoke of the
unique and challenging role of ASTE, noted
its laudable achievements and reemphasised
the need for staying ahead of the curve in
order to leverage its expertise in delivering
the requirements of IAF Operational units.

CAS also visited Software Development Institute (SDI), the unit tasked for undertaking
development of avionics software. He noted that the sustained focus on critical projects by the
Institute had contributed significantly in increasing the operational and functional capability of
IAF. CAS outlined his vision for SDI to move towards software indigenisation for integration of
various weapons on IAF aircraft and achieving self-reliance in enhancing combat potential.

As part of the visit, CAS met and interacted with the test crew and engineers of Aeronautical
Development Agency (ADA), DRDO and Hindustan Aeronautics Limited (HAL). CAS
underscored the crucial role of both the establishments in furthering the shared goal of building an
indigenous aviation industry capability of meeting our future requirements.

During his visit to Bengaluru, CAS flew in an IOC LCA Tejas.
https://pib.gov.in/PressReleasePage.aspx?PRID=1748729
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Army accepts delivery of grenades
made by private sector firm

The ministry signed a contract with Nagpur-based private
firm Economic Explosives Ltd (EEL) last October
The Indian Army on Tuesday accepted the delivery of the first batch of multi-mode hand
grenades, manufactured by a private sector firm, at a ceremony held in Nagpur. The move is
expected to provide thrust to the goal of ‘Atmanirbhar Bharat’ (Self-Reliant India), the defence

ministry said in a statement. A SOLAR GROUP COMPANY

welcomes yo

The ministry signed a contract with Nagpur-
based private firm Economic Explosives Ltd
(EEL) last October for supplying 1 million
multi-mode hand grenades to the army. These
will replace a World War Il vintage hand
grenade design being used by the army. The
EEL is expected to execute the order by
October 2022.

The multi-mode hand grenade has been
designed by the Chandigarh-based Terminal
Ballistic Research Laboratories (TBRL) - a
Defence Research and Development Organisation (DRDO) laboratory - and produced by the EEL.

The ceremony at Nagpur was attended by defence minister Rajnath Singh, army chief General
Manoj Mukund Naravane and DRDO chief G Satheesh Reddy. EEL chairman SN Nuwal handed
over a scale replica of the grenade to the minister to mark the first delivery of ammunition from the
private sector. Singh said the grenades were “a shining example” of public-private partnership to
achieve self-reliance in defence manufacturing.

“Today is a memorable day in the history of the Indian defence sector. Our private industry is
coming of age when it comes to defence production. It is an important milestone not only in the
field of defence manufacturing but also in achieving ‘Atmanirbhar Bharat’,” Singh said.

Multi-purpose grenades figured on the first list of 101 types of weapons and ammunition whose
import India will ban progressively over the next five years. The government published the list in
August 2020. In May 2021, the government notified a list of another 108 defence items that cannot
be imported by the armed forces with the ban kicking off from December 2021. The list, called the
‘positive indigenisation list’, will be implemented progressively from December 2021 to December
2025.

From raising foreign direct investment (FDI) in defence manufacturing to creating a separate
budget for buying locally made military hardware and notifying two lists of weapons/equipment
that cannot be imported, the government has taken a raft of measures to boost self-reliance in the
defence sector over the last two years.

The first list included artillery guns, missile destroyers, ship-borne cruise missiles, light combat
aircraft, light transport aircraft, long-range land-attack cruise missiles, communication satellites,
basic trainer aircraft, multi-barrel rocket launchers, a variety of radars, assault rifles, sniper rifles,
mini-UAVs and different types of ammunition.

The second list consists of several military systems including specified types of helicopters,
next-generation corvettes, airborne early warning and Control (AEW&C) systems, tank engines,
medium power radar for mountains, medium-range surface to air missile systems and anti-material
rifles.

Defence minister Rajnath Singh at the EEL factory.
(@rajnathsingh/Twitter)



India has set aside 70,221 crore this year for domestic defence procurement, accounting for 63
per cent of the military’s capital budget. Last year, the ministry spent over 51,000 crore, or 58
percent of the capital budget, on domestic purchases.

The defence minister commended the industry for indigenously developing defence products.
“Such products are not just being produced but exported on a large scale. The number of online
export authorisations during 2016-19 was 1,210. It has increased to 1,774 in the last two years.
This has resulted in defence exports of over ¥17,000 crore in the last two years,” he said.

https://www.hindustantimes.com/india-news/army-accepts-delivery-of-grenades-made-by-private-sector-
firm-101629814924466.html
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https://hindi.news18.com/news/knowledge/indian-army-to-go-for-multi-mode-hand-grenades-know-
significance-viks-3709591.html

ANI

South Asia’s Leading Multimedia News Agency

Wed, 25 Aug 2021

IAF Chief RKS Bhadauria flies
Tejas MK 1 FOC fighter in Bengaluru

Bengaluru: Indian Air Force chief Air Chief Marshal RKS Bhadauria flew a Tejas single-seater
light combat aircraft MK1 FOC fighter during his visit to IAF and flight test establlshments and
facilities of Defence Research and Development [ ;

Organisation (DRDO) and Hindustan Aeronautics Limited
(HAL) here. .

During his two-day visit on August 23-24, the Chief of [
the Air Staff (CAS) also visited the Software Development [
Institute (SDI), the unit tasked with undertaking the
development of avionics software.

He noted that the sustained focus on critical projects by
the Institute had contributed significantly to increasing the

operational and functional capability of 1AF, according to ;
an official release. Visua of CAS Rakesh Bhadauria on Tejas

Air Chief Marshal Bhadauria outlined his vision for SDI MILFOC Tighter (PhotolARD
to move towards software indigenisation for integration of various weapons on IAF aircraft and
achieving self-reliance in enhancing combat potential.

As part of the visit, the CAS met and interacted with the test crew and engineers of Aeronautical
Development Agency (ADA), DRDO, and HAL. He underscored the crucial role of both the
establishments in furthering the shared goal of building an indigenous aviation industry capability
of meeting our future requirements, read the release.

On arrival, Bhadauria was received by AVM Jeetendra Mishra VSM, Commandant Aircraft and
Systems Testing Establishment (ASTE).

During his visit to ASTE, the CAS was given an overview of ongoing projects and briefed on
the progress of operational trials. During his interaction with personnel, Air Chief Marshal
Bhadauria spoke of the unique and challenging role of ASTE, noted its laudable achievements, and
re-emphasised on the need for staying ahead of the curve in order to leverage its expertise in
delivering the requirements of IAF Operational units. (ANI)
https://in.news.yahoo.com/iaf-chief-rks-bhadauria-flies-044408106.html
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IAF Chief RKS Bhadauria reviews progress
of air power projects in Bengaluru

He visited Air Force units and flight test establishments and facilities
of DRDO and HAL on Aug 23 and Aug 24, officials said
Indian Air Force (IAF) Chief, Air Chief Marshal RKS Bhadauria has reviewed the progress of
the ongoing manned and unmanned air power projects and operational trials in Bengaluru during
his two day visit to various defence establishments.

He visited Air Force units and flight test
establishments and facilities of Defence Research and
Development Organisation and Hindustan
Aeronautical Limited at Bengaluru on August 23 and
August 24, officials said.

During his visit to Aircraft and Systems Testing
Establishment (ASTE), Air Chief Marshal RKS
Bhadauria was given an overview of ongoing projects

and briefed on progress of operational trials. IAF Chief RKS Bhadauria reviews progress of air
. .. . . . power projects. Image Source: PTI/
During his interaction with personnel, the IAF chief RrepresenTATIONAL.

spoke of the unique and challenging role of ASTE,
noted its laudable achievements and re-emphasised the need for staying ahead of the curve in order
to leverage its expertise in delivering the requirements of IAF operational units.

He also visited Software Development Institute (SDI), the unit tasked for undertaking
development of avionics software.

He noted that the sustained focus on critical projects by the Institute had contributed
significantly in increasing the operational and functional capability of I1AF.

Air Chief Marshal Bhadauria outlined his vision for SDI to move towards software
indigenisation for integration of various weapons on IAF aircraft and achieving self-reliance in
enhancing combat potential, officials said.

As part of the visit, he met and interacted with the test crew and engineers of Aeronautical
Development Agency (ADA), DRDO and Hindustan Aeronautics Limited (HAL).

Bhadauria also underscored the crucial role of both the establishments in furthering the shared
goal of building an indigenous aviation industry capability of meeting our future requirements.

During his visit to Bengaluru, the IAF chief flew a sortie in a Tejas MKL1 final operational
clearance fighter. Last year, the air force had inducted the first final operational clearance (FOC)-
standard Tejas light combat aircraft into squadron service.

https://www.indiatvnews.com/news/india/iaf-chief-rks-bhadauria-reviews-progress-air-power-projects-
bengaluru-latest-national-news-updates-728884
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#the pioneer

Wed, 25 Aug 2021
DRDO to produce BrahMos missiles in Lucknow

Lucknow: India’s premier defence establishment, Defence Research and Development
Organisation, will be producing next generation missile BrahMos in Lucknow node of Uttar
Pradesh Defence Industrial Corridor in the near future.

This was stated by Chief Executive Officer and Managing Director of BrahMos Aerospace, Dr.
Sudhir Kumar Mishra, after meeting Chief Minister Yogi Adityanath at the latter’s official
residence in Lucknow on Tuesday.

Mishra briefed the chief minister about the current activities of the BrahMos project and shared
his plan of producing next generation missiles of BrahMos in the Lucknow node of Uttar Pradesh
Defence Industrial Corridor.

Welcoming the DRDO initiative, the chief minister expressed his gratitude to Prime Minister
Narendra Modi and Defence Minister Rajnath Singh and assured Mishra that the state government
would provide all other facilities, including the land required for this project in Lucknow.

Additional Chief Secretary (Home) and Chief Executive Officer of UP Expressways Industrial
Development Authority, Awanish Kumar Awasthi, Principal Secretary to Chief Minister and
Information, Sanjay Prasad and District Magistrate of Lucknow Abhishek Prakash were present on
the occasion.

The BrahMos supersonic cruise missile is being designed, developed and produced by BrahMos
Aerospace, a joint venture of DRDO, Government of India and NPOM, Government of Russia. It
is currently being used by the Indian Army, Navy and Air Force.

About 200 acres of land would be required for the production of BrahMos next generation
missile and about Rs 300 crore will be invested to complete the project. Civil construction work
will start within three months after the required land is made available.

Through this project, about 500 engineers and technicians will get direct employment and 5,000
people will get indirect employment. Ancillary units will also be set up to plan the production of
the next generation missile which will provide employment to around 10,000 people.

A UP government spokesman said, “With the manufacturing of BrahMos missile in Lucknow,
Uttar Pradesh will move fast towards becoming the country's aerospace and defence hub. More
than 200 industrial units involved in manufacturing of various systems and sub-systems of
BrahMos missile will also move towards setting up their production units near the project.”
https://www.dailypioneer.com/2021/state-editions/drdo-to-produce----brahmos-missiles----in-lucknow.html
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Uttar Pradesh to start manufacturing
BrahMos missiles soon

By Rajiv Srivastava
Lucknow: In a major development that could turn out to be a trendsetter uplifting the scenario of
the state both economically and socially, UP could soon start manufacturing the Next-Gen state of
the art BrahMos missile. Chief Minister Yogi
Adityanath has given his consent to the project,
sources confirmed to TOI.

The BrahMos Aerospace’s director general Dr
Sudhir Kumar Misra in a letter (a copy of which is
with TOI) sent on Tuesday to UPEIDA CEO and
additional chief secretary (home) Awanish Awasthi
has sought 200 acre land for the project at the
Defence Corridor.

Awasthi confirmed to TOI: "We have decided to BrahMos %upte;sonfict fruiste Missile is t_flle _Onltyh uniqulfa
- - precise and state-or-tne-art cruise missiie in the wor
provide land to BrahMos Aerospace. The delegation . 10

from aerospace also met the CM today."

BrahMos Supersonic Cruise Missile is the only unique, precise and state-of-the-art cruise
missile in the world. The missile has been designed, developed and produced by BrahMos
Aerospace, a joint venture of DRDO, Government of India and NPOM, Government of Russia,
Misra stated in the letter.

At present, all three services of Indian defence forces have this weapon system, he further stated
and added that Defence Minister Rajnath Singh has already given consent to go ahead with the
project.

The DRDO, Ministry of Defence which is the major shareholder of joint venture proposed to
establish production facility for BRAHMOS-NG in UP Defence Corridor, the letter stated and
added that being project of national importance, there is a requirement of establishing such a
facility in location having strategic depth as also connectivity to air, rail and road. The requirement
of land would be approximately 200 acres.

As per the project proposal, the BrahMos Aerospace has production facilities at Hyderabad,
Nagpur and Bilani and has order value of Rs 35,000 crore placed by Indian Army, Navy and Air
Force. The proposal also states that Indian Airforce has confirmed interest in BRAHMOS-NG
missiles for 400 in numbers costing around Rs 8,000 crore to be delivered in next five years.
Similarly, discussions are on with the Indian Army and Navy for such orders. The venture is also
seeing the possibility of additional export orders worth Rs 10,000 crore in the next five years. The
anticipated order would amount to about Rs 42,000 crore. The proposal also intends to
manufacture the above order in Uttar Pradesh itself.

According to the project proposal estimate, Rs 300 crore would be invested for civil
infrastructure and the construction work would begin within three months of getting possession of
land. The project is expected to generate huge employment. As per the proposal, around 10,000
personnel including skilled, semi-skilled non-skilled workers would be required directly and
indirectly. The unit alone would be needing around 500 engineers and technicians while the rest
others would be at ancillary units.

The project is expected to produce 300 missiles by the third year and the same is expected to
produce GST worth Rs 360 crore each year totalling to Rs 1440 crore during 4 years. The research
and development activity would get completed is estimated to begin by 3rd year, the proposal

14



report stated. Sources said that the letter of approval from the Chief minister Yogi Adityanath is
expected soon.

https://timesofindia.indiatimes.com/india/uttar-pradesh-to-start-manufacturing-brahmos-missiles-
soon/articleshow/85592222.cms

Wed, 25 Aug 2021
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https://www.amarujala.com/lucknow/brahmos-missile-will-be-made-in-lucknow-15-thousand-people-will-
get-employment-in-uttar-pradesh-defense-industrial-corridor

@ TheDefensePost

Wed, 25 Aug 2021

MBDA to invest in Indian

missile development unit

By Inder Singh Bisht

Bharat Dynamics Limited (BDL) has signed an agreement with MBDA to assemble, integrate,
and test the Advanced Short Range Air-to-Air
Missile (ASRAAM) in India.

Under the agreement, MBDA will assist the
state-owned Indian defense manufacturer in
setting up a facility within its existing
manufacturing complex in Bhanur, Telangana.

The facility will provide maintenance,
repair, and overhaul of the missiles, adaptable
to assembly, integration, and testing of the
MBDA’s CAMM missile.

The CAMM is a short-range surface-to-air missile used for anti-aircraft and anti-missile
response. The weapon is part of MBDA’s Sea Ceptor naval air defense system, which the
European arms manufacturer has offered to India.

According to BDL, facility construction is “due to start immediately,” while operations will
commence in 2022-23. MBDA will export the assembled missiles while supplying them for India’s
domestic use.

ASRAAM

ASRAAM is a within-visual-range, infrared homing missile that tracks targets by locking on to
their heat signature. The 88 kg (194 pounds), 2.9-meter (9.51 feet) missile has a range of over 25
km (15.5 miles).

The missile has been integrated onto the Eurofighter Typhoon, Tornado, F/A-18, and F-35
Lightning Il fighter aircraft. Currently, the Royal Air Force and Royal Australian Air Force use
munition. India has also ordered them for its air force.

To Help Indian Missile Manufacture

Tushar M, a defense analyst at GlobalData, offered his opinion that the partnership between
the two firms will help to further develop an indigenous missile manufacturing ecosystem in India.

“Partnerships between Indian companies and global OEMs (original equipment manufacturers)
will play a pivotal role in achieving self-reliance and incremental enhancement of defense
equipment manufacturing capability,” Tushar M. said.

“The technological know-how and manufacturing knowledge obtained from the ASRAAM
project is anticipated to benefit the Defence Research and Development Organisation’s (DRDO)
Next-Generation Close Combat Missile (NGCCM) project,” he added.

ASRAAM first firings from F-35 aircraft. Image: MBDA
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Integration with Added IAF Aircraft

Under the NGCCM project, the DRDO, India’s premier state-owned defense research, and
development firm, wants to develop an advanced short-range infrared homing missile for India’s
fifth-generation aircraft.

India signed a £250 million ($343 million) contract with MBDA in 2014 to supply ASRAMs for
the Indian Air Force (IAF) fleet of SEPECAT Jaguar aircraft. Later, the IAF reportedly elicited
interest in integrating the missiles onto its Su-30MKIs and the indigenous Light Combat Aircraft
(LCA).

According to Tushar M, “the current inventory of [384] missiles may be sufficient for Rafale,
Mirage and Jaguar aircraft; additional missiles may be required if the air force decides to equip its
entire fleet of around 270 Su-30MKI with ASRAAMs.”
https://www.thedefensepost.com/2021/08/24/mbda-asraam-facility-india/

DRDO on Twitter

Rajnath Singh § @rajnathsingh - 20h
. Visited the EEL factory and witnessed their amazing production

capabilities. The handing over of Multi Mode Hand Grenade is a shining
example of the increasing collaboration between the public & private
sectors. It is a big step towards self-reliance in defence manufacturing.
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T&T 73 FETT/ RMO India & @DefenceMinindia - 21h
Raksha Mantri Shri @rajnathsingh at the handing over ceremony of Multi
Mode Hand Grenades to the Indian Army, at EEL premises in Nagpur.
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m A. Bharat Bhushan Babu £ @SpokespersonMoD - 12m

Sl CASAIr Chief Marshal RKS Bhadauria visited IAF units and flight test
establishments/ facilities of @DRDO _India & @HALHQEBELR on 23 & 24 Aug
21. He was received by Cmdt Aircraft and Systems Testing Establishment
#ASTE AVM Jeetendra Mishra, upon arrival. pib.gov.in/PressReleasePa...

SENIOR OFFICERS OF

11 A. Bharat Bhushan Babu Retweeted

Indian Air Force € @IAF MCC - 3h
As part of the visit, CAS flew a sortie in a Tejas MK1 aircraft.
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Lockheed Martin gets $329-million
contract to maintain C-130J fleet

The arrangement, announced on Tuesday, is called
a ""Follow On Support-11"* (FOS-I1) contract
By Ajai Shukla

New Delhi: The Indian Air Force (IAF) has awarded US aerospace giant Lockheed Martin a
$328.8 million, five-year contract to provide
comprehensive maintenance support for India’s
fleet of 12 C-130J Super Hercules tactical airlifter
aircraft.

Lockheed Martin manufactures the highly
regarded Super Hercules transport aircraft, which
is flown by 26 operators in 22 nations.

The arrangement, announced on Tuesday, is
called a “Follow On Support-II” (FOS-II) [
contract. The IAF will pay the US aerospace and Lockheed Martin manufactures the highly regarded
defence giant — the world’s biggest arms supplier Super Hercules transport aircraft, which is flown by 26

. crs . operators in 22 nations.

— just under $5.5 million per C-130J, per year, in
order to obtain a specified level of operational readiness across the fleet. This is an extension of the
initial FOS-I contract.

The new contract also requires the firm to provide additional services that include “supporting
the C-130J airframe, contractor furnished equipment, peculiar and common spares, engines,
propellers, software, publication services, ground handling equipment, ground support equipment
and test equipment,” stated a Lockheed Martin release on Tuesday.

Such “performance-based logistics” (PBL) contracts, which bind aerospace vendors to specified
fleet availability levels, are becoming the norm for the 1AF.

C-17 Globemaster 111

When the IAF bought its fleet of 11 C-17 Globemaster Ill heavy lift aircraft, it ensured they
were covered by a comprehensive PBL and training contract.

“Boeing provides onsite and multi-function support, with Boeing team members working
closely with IAF operators and maintainers to ensure a high level of aircraft availability while
reducing cost per flight hour,” Boeing told Business Standard.

Boeing also supports the C-17 fleet with worldwide recovery support, emergency in-flight
technical assistance and 24 X7 aircraft-on-ground parts response.

P-81 Poseidon

Similarly, Boeing also supports the Indian Navy’s fleet of P-81 Poseidon multi-mission maritime
aircraft by providing PBL, spares, ground support equipment, field service representatives and on-
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site engineering support.“Since induction, the Indian Navy P-8I fleet has surpassed 30,000 flight
hours,” says Boeing.

Rafale fighters

The IAF ensured that its fleet of 36 Rafale fighter aircraft was contracted with PBL provisions
that require the manufacturers, Dassault and Thales, to ensure a minimum of 75 per cent fleet
availability — or an average of 27 fighters available at all times from the 36-Rafale fleet.

For this package, which covers the Rafale’s first five years of service, the IAF paid Euro 350
million ($410 million), or an annual average of $2.25 million per Rafale fighter.

Lockheed Martin’s obligations

To fulfil its obligations, eight employees from Lockheed Martin (aircraft manufacturer), General
Electric (propeller manufacturer) and Rolls-Royce (engine manufacturer) will be present as on-site
technical support for the duration of the contract.

https://www.business-standard.com/article/companies/lockheed-martin-gets-329-million-contract-to-
maintain-c-130j-fleet-121082401482 1.html

THE3teE HINDU
Wed, 25 Aug 2021

India-Russia defence trade worth $15 billion in
three years: Russian official

He downplays threat of U.S. sanctions against India under CAATSA
By Dinakar Peri

Moscow: In the last three years, since 2018, the defence trade between India and Russia was $15
billion because of some big ticket defence
deals, said Victor N. Kladov, Head of
International Cooperation and Regional Policy
of Rostec state corporation.

The S-400 air defence systems deal, for
which deliveries are scheduled to begin in a few
months, was on schedule, Mr. Kladov said, e
while downplaying the threat of U.S. sanctions m;AmCéommmp
under CAATSA (Countering America’s LA I
Adversaries Through Sanctions Act).

“Indian government stands very firm in protecting national interests... Since getting S-400 is
very important to enhance national air defence, definitely India will continue implementing this
contract,” Mr. Kladov said in a conversation with The Hindu at the ongoing Army 2021 exhibition.

Stating that CAATSA was not targeted against Russia but against third countries cooperating
with Russia, Mr. Kladov said it was for the Indian side to decide “how to protect itself”.

“When it comes to our side, we are very helpful. For instance, we protect our banking systems
by doing payments in national currencies,” he said.

Mr. Kladov said they had no problems as far as payments are concerned. “At every stage of the
contract, there is an instalment payment. We are moving smoothly because we are getting
instalment payments.”

As reported by The Hindu earlier, deliveries of S-400 long range air defence systems are
scheduled to begin by November. “One team of Indian Air Force (IAF) officials has been trained in
Russia to operate the system and a second team is being trained now,” said Vyacheslav K.
Dzirkaln, Deputy Director General for foreign economic activities of Almaz Antey, which
manufactures the S-400, on the sidelines of Army 2021.
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In October 2018, India and Russia signed a $5.43 bn deal for five S-400 regiments despite
objections from the United States. U.S. officials have on several occasions raised concerns over the
deal as India deepens its defence cooperation with the U.S. and has acquired several frontline
military platforms like transport aircraft, helicopters, artillery and drones.

Responding to questions on the issue of possible sanctions against India during his recent visit
to the country, U.S. Secretary of State Anthony Blinken said: “Well, we have... we have our laws.
We’ll... we apply our laws, but we shared our concerns with India about this. But I’'m not going to
get ahead of myself. We’ll see how things evolve in the coming months.”

For the IAF, the high end technology S-400 will give a fillip and make up for its falling fighter
aircraft squadrons in the medium term.

Russia had been undertaking joint projects and technology transfer much before India
announced the Make in India initiative, Mr. Kladov said, while acknowledging that competition
was getting “very much stronger” in the last few years from countries like the U.S., France and
Israel among others. So Russia had taken several measures like improving quality of equipment,
setting up joint ventures (JV), undertaking technology transfer, and spares and support among
others, he stated.

A few JVs were set up long before the Government of India announced the Make in India
initiative like BrahMos, and more were being set up for the manufacture of Ka-226T helicopters
and Ak-203 assault rifles, Mr. Kladov said.

Russia was ready to kick start production once the deal for Ka-226T utility helicopters was
signed, he said. “We lost a few years on localisation issues... By concluding this deal we can
further supply to third countries.

https://www.thehindu.com/news/national/india-russia-defence-trade-worth-15bn-in-3-years-russian-
official/article36087445.ece
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Indigenously developed powders from unused
scrape materials to be used for the repair of aero-
engine components made of Ni-based super alloy

Indian Scientists have for the first time repaired aero-engine components through emerging
additive manufacturing or 3D printing technique called Directed Energy Deposition process that
can significantly reduce repair costs and i
overhaul time. They indigenously made
powders suitable for the additive
manufacturing process called the Directed
Energy Deposition process.

Ni-based superalloys are widely used in
aero-engine components. Despite having
exceptional properties, they are prone to
damage due to extreme operational

Fig 1: (a)Aero-engine components made of Ni-based superalloys
for repair and (b)powder developed indigenously at ARCI

conditions. Manufacturing defects during the casting or
machining process are another major cause of rejection, and
tons of such unused components are scrapped due to minor
defects.

A team of scientists from the International Advanced
Research Centre for Powder Metallurgy & New Materials
(ARCI), an autonomous R&D Centre of Department of
Science & Technology, Govt. of India, indigenously
developed powders suitable for additive manufacturing using
inert gas atomizer available at ARCI by melting unused scrap
material. Utilising this, ARCI is developing the Laser-DED
process for the repair of aero-engine components made of Ni-
based superalloy.

Furthermore, the ARCI team developed a technology to
refurbish pinion housing assembly (critical component in
helicopters used for power transmission to the main fan) by
mach@ning out the damaged Iay_er and reb_ui.lding it using Iasfer Fig 2: Pinion housing with robotic unit at
cladding process followed by final machining. Laser cladding Arci
and Laser-DED (both processes) are the same. In general, for two-dimensional deposition (surface
coating), the term laser cladding is used, and for the manufacture of three-dimensional parts, the
term laser-DED is used. A patent (201911007994) has been filed for the same.

A post-clad heat treatment method was also designed to minimize microstructural
inhomogeneity and ensure minimal substrate properties variation. These laser-clad repaired
prototypes were found to be free from distortion and exhibited excellent performance. The team
has also developed repair and refurbishment technologies for other industrial sectors, such as
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refurbishing diesel engine cylinder heads made of grey cast iron and refurbishing shafts used in the
refinery. This work has been published in the journal ‘Transactions of The Indian Institute of
Metals’.

Thus the impact of repair and refurbishment technology developed by ARCI can be best realized
in the aerospace sector due to expensive materials, manufacturing costs, and stringent quality
checks.

Publication link: https://doi.org/10.1007/s12666-020-02150-0
https://pib.gov.in/PressReleasePage.aspx?PRID=1748582
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ISRO calls for proposals to
study Chandrayaan-2 data

By Chethan Kumar

Bengaluru: The Indian Space Research Organisation on Tuesday issued an ‘announcement of
opportunity’ (AO) for the scientific community to analyse data from all the payloads of the
Chandrayaan-2 orbiter.

Seeking proposals for scientific analysis and utilisation of data from Chandrayaan-2, the space
agency said Indian researchers have already used data from Chandrayaan-1 that has enabled a
better understanding of lunar morphology, composition of the lunar surface, possible presence of
magmatic as well as exogenic water.

Studies from Chandrayaan-1, Isro said, have provided enhanced thoughtful views regarding
lunar evolutionary processes, and that such studies have considerably expanded the Indian lunar
science community.

To further strengthen the Indian research community for lunar science studies, Chandrayaan-2
orbiter payloads data are made available to the public and scientific proposals are solicited for
scientific analysis,” Isro said.
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The Chandrayaan-2 orbiter is in a 100 km x 100 km circular polar orbit around Moon and has
onboard eight experiments for studies ranging from surface geology and composition to exospheric
measurements that would continue to build upon the = i
understanding from previous lunar missions. ' Z

Isro first released the orbiter data to the public in
the last week of December 2020, and in July 2021, the
next sets of data were released from payloads.

“A few science results by payload science teams
are already published in international peer-reviewed
journals. The Chandrayaan-2 orbiter payloads are
generating high-quality data, which are made
available on https://pradan.issdc.gov.in for scientific analysis,” Isro added.

The space agency added that more datasets will be added to this as acquired by various
payloads. The AO is open to all researchers from recognised academic institutions, universities,
colleges, planetaria and government organisations of India.
https://timesofindia.indiatimes.com/india/isro-calls-for-proposals-to-study-chandrayaan-2-

data/articleshow/85595527.cms
Wed, 25 Aug 2021

New technology lays groundwork for
large-scale, high-resolution 3D displays

Researchers have developed a prototype display that uses projection to create large-scale 3D
images with ultra-high definition. The new approach helps overcome the limitations of light- fleld
projection, which can create natural-looking 3D images
that don't require special 3D glasses for viewing.

"Our optical design could make it practical to replace
2D flat panel displays with 3D images for digital signs,
entertainment, education and other applications where
3D images provide a significant enhancement,” said
research team leader Byoungho Lee from Seoul National
University in Korea. "Our design could also be modified
to provide immersive experiences in movie theaters, for
example."

In The Optical Society (OSA) journal Optics Letters,

) X - Researchers combined two different light field
the researchers describe how they combine two different display technologies to project large-scale 3D

light-field display technologies to project large-scale 3D images  with  almost  diffraction-limited

resolution. Their optical setup is shown. Credit:

images with almost diffraction-limited resolution. The 5 /0001 ce seoul National University

new display is autostereoscopic, which means that it
produces different 3D images so that the image can be viewed from various angles.

"We developed a way to carry out all the display processes optically without any digital
processing,” said Lee. "This compensates for the limitations of each display technology to allow
the creation of high-resolution 3D images on a large screen.”

Combining technologies

Light-field displays work by reproducing light that is reflected from an object in a way that
corresponds to the actual visible position. Because autostereoscopic light field displays produce
different images for different viewing angles, they require a huge amount of information to be
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processed. This demand creates a tradeoff between resolution and the size of the displayed image
because the hardware of the display gets overwhelmed by the amount of information required.

To overcome this limitation, the researchers designed a new optical configuration that combines
a multifocal display with integral imaging. Typically, a multifocal display can generate a high-
quality volumetric image, but it is technically difficult to implement on a large-screen system. On
the other hand, integral imaging is better at enlarging images.

In the new design, the multifocal display generates a high-resolution 3D, or volumetric, scene
while the integral imaging technology enlarges it for viewing on a large screen. The information
conversion between the multifocal display and integral imaging is all performed optically without
any digital processing.

"Our method goes beyond merely combining two existing methods to achieving an ultrahigh-
definition volumetric light-field display with almost diffraction-limited resolution," said Lee. "We
also found a way to effectively resolve the difficulty of enlarging a volumetric scene and overcame
problems with information loss that tend to affect integral imaging."

Large and high-resolution 3D images

After verifying the resolution of their prototype system, the researchers qualitatively confirmed
that a volumetric image was reconstructed. The tests showed that the prototype can synthesize a
volumetric image of 21.4 cm x 21.4 cm x 32 cm, which is equivalent to 28.6 megapixels and 36
times higher resolution than the original image.

"Our approach is very efficient at processing information, which enables a low computing cost
as well as simple, high-quality, real-time system configuration,” said Lee. "The optical design can
also be seamlessly integrated with various techniques used in existing light-field displays.”

The researchers are now working to optimize the optics and further reduce the complexity of the
multifocal display to make the projector more compact. They note that because the system is a
fusion of two different technologies, the performance of their proposed system will likely improve
as each technology develops.

More information: Youngjin Jo et al, Ultrahigh-definition volumetric light field projection, Optics
Letters (2021). DOI: 10.1364/0L..431156

Journal information: Optics Letters
https://phys.org/news/2021-08-technology-groundwork-large-scale-high-resolution-3d.html
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Physicists find room-temperature,
2D-to-1D topological transition

By Jade Boyd

Wed, 25 Aug 2021

A Rice University team and its collaborators have discovered a room-temperature transition
between 1D and 2D electrical conduction states in topological crystals of bismuth and iodine.

Researchers found they could toggle the material, crystalline chains of bismuth iodide (Bisls),

between low- and high-order conduction states at a
transition temperature around 80 degrees Fahrenheit. The
research is available online this week in the American
Physical Society journal Physical Review X and was
conducted by physicists from Rice; the University of Texas
at Dallas; the University of California, Berkeley; Ohio State
University; and other institutions.

Bisls is a topological insulator, a material that's
conductive on its surface or edges but not its interior. The
crystal lattice of Bisls undergoes a subtle shift at the
transition temperature. The shift changes the material's
electronic behavior, and the study showed this change, or
"phase transition,” is the boundary between 1D and 2D
topological conduction states.

The high-temperature 2D state features electrical
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Electrical conduction on the surface of the
topological insulator bismuth iodide (pink
and green arrows) transitions from the 2D
sides (left) to the 1D edges of those sides
(right) when the material is cooled to a
critical temperature around 80 degrees
Fahrenheit. Credit: Jianwei Huang/Rice
University

conduction around four sides of the rectangular
crystals. Rice physicists Ming Yi, Jianwei Huang
and their collaborators discovered conduction
transitioned to 1D edges as the material was cooled
below 80 degrees.

"This is the first evidence suggesting that the

low-temperature state is actually a higher order e o s PR,

topological insulator where conduction s s g ¥ ot A
. . E T . \ / o Lo
happening on the crystal hinges as opposed to the | “' ¢ . et o s
" . . . . c o WA dow! ® -
surfaces,"” said Yi, an assistant professor of physics e e 2 " SRR

and astronomy and co-corresponding author of the
PRX study. "Imagine starting in the high-

Electrical conduction on the surface of rectangular

temperature state, where you have an insulating
bulk and conduction surfaces around the sides of
the material. As soon as you go through this
structural distortion, the conduction is confined to
the one-dimensional hinges where these sides
meet."

In most materials, the differences between

crystals of the topological insulator bismuth iodide
(Bi4l4) is depicted by pink and green arrows. Rice
University physicists discovered conduction transitions
from a 2D surface on four sides of the crystals (upper
right) to 1D edges of those sides (upper left) due to a
subtle shift in the material&#039;s crystal lattice
(bottom, right to left) when the material is cooled to a
critical temperature around 80 degrees Fahrenheit.
Credit: Jianwei Huang/Rice University

phases—Ilike solid ice or liquid water—arise from different organizational symmetries of their
constituent parts. In the 1980s, physicists discovered phases of matter with identical symmetries.
These were eventually shown to arise from topological properties, "protected” quantum states that

are of growing interest for quantum computation.

Yi said the dimensional change in electrical conduction mediated by Bisls's phase transition
could potentially be used for engineering an electrical switch operated by changing temperature.
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"This transition happens at room temperature,” Yi said. "It's a first-order phase transition, which
means the change happens very suddenly. It's a tiny shift of the crystal lattice that directly impacts
the electrical conduction on the crystal boundaries.™

Huang, a Rice postdoctoral research associate and the study's lead author, said labs worldwide
are racing to find and catalog topological materials, and physicists have only recently begun
classifying them into subfamilies.

While Bisls's combination of properties is unique, Huang said this week's discovery could aid
the search for similar topological materials.

"Our findings are consistent with recent theoretical predictions of higher-order topological
insulators that are beyond the scope of the established topological materials databases,” he said.

Yi's lab and collaborators in the lab of UC Berkeley co-corresponding author Robert Birgeneau
used an experimental technique called angle-resolved photoemission spectroscopy (ARPES) to
map Bisl4's electronic band features.

"ARPES is the best probe for looking at topological materials because there's a very distinct
signature that will tell if materials are topological or not,"” she said.

To distinguish between the 1D and 2D conduction states, her team had "to look at different
surfaces, and that is extremely difficult to do,” Yi said.

Yi said critical contributions came from UT Dallas co-corresponding authors Fan Zhang, who
provided theoretical guidance and prediction, and Bing Lv, whose lab synthesized Bials crystals
that were as much as a centimeter long, a millimeter wide and hundreds of microns thick. The size
of the crystals allowed Huang to make crucial ARPES measurements on both the tops and sides of
the materials.

More information: Jianwei Huang et al, Room-Temperature Topological Phase Transition in Quasi-
One-Dimensional Material Bi4l4, Physical Review X (2021). DOI: 10.1103/PhysRevx.11.031042

Journal information: Physical Review X
https://phys.org/news/2021-08-physicists-room-temperature-2d-to-1d-topological-transition. html

New quantum 'stopwatch' can
Improve imaging technologies

Researchers at the University of Colorado Boulder have designed one of the most precise

stopwatches yet—not for timing Olympic sprinters and SW|mmers but for countlng smgle photons,
or the tiny packets of energy that make up light. : :

The team's invention could lead to big
improvements in a range of imaging
technologies—from sensors that map out entire
forests and mountain ranges to more detailed
devices that can diagnose human diseases like
Alzheimer's and cancer. The group published its
results this week in the journal Optica.

Bowen Li, lead author of the new study, said
that the research focuses on a widely applied
technology called time-correlated single photon
counting (TCSPC). It works a bit like the timers
you see at the Olympics: Scientists first shine a laser light at a sample of their choice, from
individual proteins all the way up to a massive geologic formation, then record the photons that
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bounce back to them. The more photons researchers collect, the more they can learn about that
object.

"TCSPC gives you the total number of photons. It also times when each photon hits your
detector,"” said Li, a postdoctoral researcher in the Department of Electrical, Computer and Energy
Engineering (ECEE) at CU Boulder. "It works like a stopwatch."

Now, that stopwatch has gotten better than ever. Using an ultrafast optics tool called a "time
lens,” Li and his colleagues show that they can measure the arrival of photons with a precision
that's more than 100 times better than existing tools.

Shu-Wei Huang, corresponding author of the new study, added that the group’s quantum time
lens works with even the cheapest TCSPC devices available on the market.

"We can add this modification to almost any TCSPC system to improve its single-photon timing
resolution,” said Huang, assistant professor of ECEE.

The research is part of the newly-launched, $25 million Quantum Systems through Entangled
Science and Engineering (Q-SENnSE) center led by CU Boulder.

Photo finish

TCSPC may not be a household name, Huang said. But the technology, which was first
developed in 1960, has revolutionized how humans see the world. These photon counters are
important components of lidar (or light detection and ranging) sensors, which researchers use to
create geologic maps. They also show up in a more small-scale imaging approach called
fluorescence lifetime microscopy. Doctors employ the technique to diagnose some illnesses like
macular degeneration, Alzheimer's disease and cancer.

"People shine a pulse of light on their sample then measure how long it takes to emit a photon,"
Li said. "That timing tells you the property of the material, such as the metabolism of a cell.”

Traditional TCSPC tools, however, can only measure that timing down to a certain level of
precision: If two photons arrive at your device too close together—say, 100 trillionths of a second
or less apart—the detector records them as a single photon. It's a bit like two sprinters coming to a
photo finish during a 100-meter dash.

Such tiny inconsistencies may sound like a quibble, but Li noted that they can make a big
difference when trying to get a detailed look at incredibly small molecules.

Time lenses

So he and his colleagues decided to try to solve the problem using what scientists call a "time
lens.”

"In a microscope, we use optical lenses to magnify a small object into a big image,” Li said.
"Our time lens works in a similar way but for time."

To understand how that time distortion works, picture two photons as two runners racing neck-
and-neck—so close that the Olympics timekeeper can't tell them apart. Li and his colleagues pass
both of those photons through their time lens, which is made up of loops of silica fibers. In the
process, one of the photons slows down, while the other speeds up. Instead of a close race, there's
now a large gap between the runners, one that a detector can record.

"The separation between the two photons will be magnified," Li said.

And, the team discovered, the strategy works: TCSPC devices with built-in time lenses can
distinguish between photons that arrive at a detector with a gap of several hundred quadrillionths of
a second—orders of magnitude better than what normal devices can achieve.

The researchers still have some work to do before time lenses become common in scientific
labs. But they hope that their tool will one day allow humans to view objects, from the very small
to the very large—all with a clarity that was previously impossible.

More information: Bowen Li et al, Time-magnified photon counting with 550-fs resolution, Optica
(2021). DOI: 10.1364/0OPTICA.420816

Journal information: Optica
https://phys.org/news/2021-08-quantum-stopwatch-imaging-technologies.html
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COVID-19 Research News

LIVESCINCE

'Shredder' enzyme might tear
cells apart in severe COVID-19

By Nicoletta Lanese

An enzyme that can tear cell membranes to shreds may contribute to the organ damage that
ultimately kills some people with severe COVID-19, a new study hints.

The enzyme, called "secreted phospholipase A2 Group A" (SPLA2-11A), normally protects the
body from invaders, such as bacteria, by grabbing hold of specific fats in the microbes’ membranes
and tearing them apart, said senior author Floyd Chilton, a biochemist and director of the Precision
Nutrition and Wellness Initiative at the University of Arizona. Human cells also contain these fats,
but unlike bacteria, human cells carry these fat molecules on the inner lining of their cell
membranes, rather than on the outer surface.

This arrangement usually hides the molecules from
SPLA2-I1A and prevents the enzyme from attacking human
cells, but it's not a fool-proof system, Chilton said.

Cells need energy to maintain the structure of their cell
membranes, but when cells begin to die due to infection or
stress, the fatty molecules that sPLA2-1IA targets can ‘
become exposed, leaving human cells vulnerable to attack. - )

In addition, damaged cells release their mitochondria, the ,i'é?f;ge credit: Getty / ADRIAN DENNIS /
so-called powerhouse of the cell; mitochondria resemble

bacteria in terms of their membrane structure, so sSPLA2-11A rushes in to shred the free-floating
mitochondria to bits and spill their contents out into the body, Chilton said. This, in turn, can call
the immune system into action and set off a wave of intense inflammation, according to a 2020
report in the journal EMBO Reports.

"Once that begins to happen, you're going down a slippery slope,” Chilton told Live Science.

The new research from Chilton and his colleagues hints that this disastrous chain of events may
unfold in patients with severe COVID-19 infections — although we'll need more research to know
for sure. For now, the study only shows a strong correlation between sPLA2-11A and the risk of
severe illness and death from COVID-19; it cannot prove that the enzyme directly causes the
observed damage, Chilton said.

In the study, published Tuesday (Aug. 24) in the Journal of Clinical Investigation, the
researchers analyzed blood samples from 127 patients who had been hospitalized between January
and July 2020. Of those patients, 30 died of COVID-19; 30 experienced a severe case but survived;
and 30 patients experienced mild COVID-19 infections, meaning they didn't require supplemental
oxygen. The remaining 37 people did not have COVID-19 and served as a comparison group.

The team measured the levels of more than 1,000 enzymes and metabolites in the patients' blood
plasma, and then used a computer algorithm to see what patterns emerged. Strikingly, they found
that circulating levels of sSPLA2-1IA reflected the severity of patients' disease, "particularly in
deceased COVID-19 patients." In other words, a person's SPLA2-11A levels hinted at whether or
not they died from COVID-19 infection.
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For context, the plasma of healthy people contains relatively low concentrations of SPLA2-11A
at most, a few nanograms per 0.03 ounces (1 milliliter) of blood, the authors wrote in the study.
"SPLAZ2 is normally very low, increases as the result of the viral trigger and decreases again when
the inflammation resolves,” Frans Kuypers, director of the Red Blood Cell Laboratory at the
University of California, San Francisco, who was not involved in the study, told Live Science in an
email.

Studies suggest that in severe inflammatory conditions like sepsis, SPLA2-11A levels can
skyrocket to hundreds of nanograms per milliliter. And in the new study, some of the patients who
died of COVID-19 showed sPLA2-11A levels as high as 1,020 nanograms per milliliter (ng/ml) of
blood, the team reported.

Overall, the patients who died of COVID-19 had fivefold higher SPLA2-11A levels than those
who had a severe case but survived; and those who died had nearly 10-fold higher sSPLA2-11A
levels than those with mild COVID-19 infections or non-COVID-related illnesses.

In addition to SPLA2-11A, a marker of kidney function called "blood urea nitrogen™ (BUN) was
also linked to patients' disease severity, the team found. BUN, a waste product of protein digestion,
normally gets filtered from the blood by the kidneys, but when the kidneys get damaged, BUN
quickly accumulates. As COVID-19 infection damages the kidneys, high levels of sPLA2-I1A
likely further damage the organ, thus raising the levels of BUN in circulation, Chilton said.

The researchers then created an index to predict the risk of COVID-19 mortality based on both
BUN and sPLA2-11A levels. They tested out the index on a group of 154 patients, separate from
their original study cohort, who had been hospitalized between January and November 2020; these
patients had either mild, severe or fatal COVID-19. The team found that they could predict "with
reasonably high accuracy"” which patients died of COVID-19 based on their SPLA2-11A and BUN
levels, and that they could also pinpoint which had severe disease but survived.

Again, the current study only identifies a correlation between sPLA2-I1A and severe COVID-
19, but the results suggest that the enzyme may often be a critical factor in fatal cases, Chilton
said.

"Their finding underpins the importance of this good guy [SPLA2-11A] going bad,” Kuypers told
Live Science. That said, the current study has a few limitations, namely that the sample size is
fairly small and the team was unable to track sPLA2-11A levels through time, he noted. Looking
forward, an ideal study would include a large number of patients whose sPLA2-I1A levels are
checked daily. This would provide clearer evidence as to which patients accrue high concentrations
of the enzyme, how the enzyme causes damage and whether any treatments reduce that harm,
Kuypers said.

When it comes to possible treatments, drugs that work against sPLA2-11A already exist,
although none have made it all the way through clinical trials. Especially as new variants of SARS-
CoV-2 emerge, it's important to identify drugs that can protect against death, regardless of which
version of the virus a person catches. In this respect, targeting SPLA2-11A may be a good idea, but
we need trials to know for sure, Chilton said.

One such trial is already underway. According to ClinicalTrials.gov, investigators are currently
recruiting people with severe COVID-19 for a trial of varespladib, a potent inhibitor of sSPLA2
enzymes. Originally published on Live Science.
https://www.livescience.com/shredder-enzyme-linked-to-covid19.html
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