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DRDO Technology News

The Hitavada

Solar Industries to deliver first lot of
40,000 grenades to Indian Army

By Niraj Chinchkhede

Central Government’s bold decision to open up the ammunition manufacturing sector for private
agencies is paying rich dividends as the Indian Army is all set to receive the first consignment of
high quality grenades manufactured by Nagpur-
based Economic Explosives Limited. It is for the
first time in the Indian history a private company i
IS manufacturing ammunition for the Armed
Forces. Economic Explosives Limited, a
subsidiary of Solar Industries India Limited, was
recently awarded the contract of manufacturing
10 lakh grenades worth Rs 400 crore for the
Indian Army. The first consignment of 40,000
Multi-Mode Hand Grenades (MMHG) will
replace the British era vintage hand grenades
being used by the country’s Army till date.

Armed Forces in many Commonwealth
Nations, including India, are still using the vintage
hand grenades designed by the British way back in 1915. The new MMHG is designed jointly by
the Terminal Ballistics Research Laboratory (TBRL), a laboratory of the Defence Research and
Development Organisation (DRDO) and Economic Explosives Limited. Anmol Rathi, Deputy
General Manager of the company, told ‘The Hitavada’ on Saturday that a team of senior officers of
DRDO and other concerned agencies would soon conduct a pre-delivery inspection of the
consignment and pave way for material dispatch. It will happen within the next 8 to 10 days, he
said. Highlighting the salient features of the MMHG, Rathi said that the grenades offer numerous
advantages to soldiers in terms of safety and lethality compared to the vintage hand grenades. The
new grenades come with dual mode — defensive and offensive. In defensive mode, the grenade is
assembled with its fragmenting sleeve.

This mode is used while the soldier is in shelter and the enemy is in the open area. Its lethal
radius is achieved up to eight meters from the point of burst. In the offensive mode, the grenade is
without its fragmenting sleeve and is used for low intensity conflict as it offers stunning effect. The
mode is used when the soldier is in attacking mode and its lethal radius is up to five meters from
the point of burst. Besides, they are lightweight and can be primed and unprimed many times
without affecting the functional efficiency. Until a decade ago, ammunition manufacturing was in
the sole domain of Government agencies and it was beyond the imagination that the private sector
could foray into this field. But the glass ceiling was broken by Solar Group in the year 2015 by
entering into the field of ammunition manufacturing for defence.

Multi Mode Hand Grenade
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Indonesia to buy grenades from Solar Industries
Impressed by the safety and lethality of Multi Mode Hand Grenades, many foreign countries are
showing interest in the product made by the Indian private company. Some have already started
negotiations while Indonesia is the first foreign nation to place an order for the grenades. The
Government of India has recently given in-principle approval to Economic Explosives Limited to
supply the grenades to Indonesia.

MULTIMODE HAND GRENADE

System Description

Economic Explosives Limited, a subsidiary of
Solar Inciustries India Lid., Nagpur, has
successfuly established production of Multl
Maode Hand Grenade as per TOT obtained
from TBRL [DRDQ).

Mulli Mode Hand Grenade as & raplacement
of tha vintage Hand Grenade M 36, offers
numerous sdventages Lo the Solgicr in terms
of Safety, Dual Mode capability and Lethality.

Multi Mode Hand Grenade offers the
following advantages :

e Twin Delay Tubes provided to ensure High
Reliability.

e Addibonal safcty 10 the soldier
theough minenum 0.5 Scc Arming  Defay.

« Battle field supremacy o lhe soldicr with
dual mode capability : ‘Defensive Mode' &
‘Oftensive Mode' through quick changs.

* 3800 numbers of fragments wath
uniform fragmentation pallern for  higher
Lethality.

https://www.thehitavada.com/Encyc/2021/5/23/Solar-Industries-to-deliver-first-lot-of-40-000-grenades-to-

Indian-Army.html
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COVID 19: DRDO’s Contribution

% Press Information Bureau
Government of India

Ministry of Defence
Fri, 21 May 2021 3:56PM

DRDO develops COVID-19 antibody detection Kit

Defence Institute of Physiology and Allied Sciences (DIPAS), a laboratory of Defence Research
and Development Organisation (DRDO), has developed an antibody detection-based kit
'‘DIPCOVAN', the DIPAS-VDx COVID-19 IgG Antibody Microwell ELISA for sero-surveillance.
The DIPCOVAN kit can detect both spike as well as nucleocapsid (S&N) proteins of SARS-CoV-
2 virus with a high sensitivity of 97 per cent and specificity of 99 per cent. The kit has been
developed in association with VVanguard Diagnostics Pvt Ltd, a development and manufacturing
diagnostics company based at New Delhi.

The DIPCOVAN kit was developed
indigenously by the Scientists, followed by
extensive validation on more than 1,000
patient samples at various COVID
designated hospitals in Delhi. Three
batches of the product were validated
during last one year. The antibody
detection Kit is approved by Indian Council
of Medical Research (ICMR) in April
2021.

In May 2021, the product received the
regulatory approval from the Drugs Controller General of India (DCGI), Central Drugs Standard
Control Organisation (CDSCO), Ministry of Health and Family Welfare, to manufacture for sale
and distribution.

DIPCOVAN is intended for the qualitative detection of IgG antibodies in human serum or
plasma, targeting SARS-CoV-2 related antigens. It offers a significantly faster turn-around-time as
it requires just 75 minutes to conduct the test without any cross reactivity with other diseases. The
kit has a shelf life of 18 months.

Industry partner Vanguard Diagnostics Pvt. Ltd will commercially launch the product during the
first week of June 2021. Readily available stock at the time of launch will be 100 kits (approx.
10,000 tests) with a production capacity of 500 kits/month after the launch. It is expected to be
available at about Rs 75 per test.

The kit will be very useful for understanding COVID-19 epidemiology and assessing an
individual's previous SARS-CoV-2 exposure.

Raksha Mantri Shri Rajnath Singh has appreciated the efforts of DRDO and the industry in
developing the kit at the time of need.

Secretary Department of Defence R&D & Chairman DRDO Dr G Satheesh Reddy
complimented the teams involved in developing the kit and said the initiative will help the people
during the pandemic.
https://pib.gov.in/PressReleasePage.aspx?PRID=1720604
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AERT A FfAS-19 vdar ggaeT Fe FFRT
T HTEU T fawre Woreer (SEe) i yaenner W sWege e feforatarsh
TUs TAE e (EhRrsdive) & dR-FeRE § AT e ggue s3meRa fre Ry,
Aq-fiEfivFd FRS-19 IgG e AHEA
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3oq wdeereierar 3R 99 wfdera Rfrsear & @"M
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RFaNFTHs (TH U8 ) WA QA FT oaar
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ATy Usde s & weaor @
Refaa i 7§ I
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9t W g F1 FH Aod e a¥ & e fRar am 5w e @ e, 2021 # sRAY
Rafrcar srqaue aRwg mEHTHIR) garT Al & T

39 3cuig A fahr 3R RAaor & v s i fams At 7 2021 #F aRa & s
AefAgEs (SEEmS), FOT i Aee FEEer Faed (@HivadE), ey ik oRar
FEIIT HAATAT EART &Y M5

Busldea #1 367 AT @RFA A7 CASHT & AUcHASF T § IgG TAEISt FT qaT T ¢
St aRY W2 A FERT TheT dffid FIGT &1 T§ FIH A TH-IRTIS-TSH TSIl FIdT §
FifF 3w NARAT F Ty fFAr off Fra ReiFeRE F @Far gdaor &9 & QT 3@ Fad 75
@Ase A maegFar @t #1 fhe A AoF AT 18 AHT M

3T WHER FYA dos SAeateeFy Wisde fafAes S 2021 & wga weaw # fve &
TIOSTF T F g FWN| aT HFT TF F TAT AWEAT § 39y Teid 100 e (SImser
10,000 SIT=) T gRM 3R /T & 915 FHHT 3cUIGsT &7AaT 500 fre/ ufar #Atg @it amem § I
75 39T 9fa ST 9 39 gl Ig fFe F1fas-19 AgHR /(AT F g#7s= qur =fFq &
g AR H@E-2 & vEEueR & HediweT HT 3T gl |

W@ #7A S oy AT A WA F 79T e Qe s # fmdien qur sq@Eer F
waTEt A WIEAT A F |

T HqauE AR R femer & afa qur Samdien & srewer s St gt w5 @ e
RAefla o & afRa O A gear A 3R w1 F 37 FeH T ATHANY & ST A+
Agg fAaai

https://pib.gov.in/PressReleasePage.aspx?PRID=1720651
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18 deoen &otod.
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&S\ FCoDoB0. FB0g VA0S Wocerenes” 100 3¢ (RW10dd 1,000 085ew) ©ockrerewes’
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)
€50£0065Q OLIT® DROT*) .

EIE -19 MdEMDaIrOR (Fogs 8 Dgrao)ad o BROLIJoEL, H8 (90S° Fby -dewd-2 &
DoBDBL HECITIED DRAIPDY WOST DOTEAS & 3¢5 o GHAPEDLBI0R.

OIS & S5 DB VLoD Gesbln, DOFWY LHAD B8R o TETE Doh Y
B020TCh. & S50 VDY Bocioes” Jren DOLOD) LTV BEEH TP BO&E S°E(K0y, Gesdiie
BOLS 2.08D 8 WDDoBRF, & F'6D LITRHTL0 S0 HRVL o8 S'eyBET) 6.
https://pib.gov.in/PressReleasePage.aspx?PRID=1720677
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DIPCOVAN: DRDO develops indigenous
Covid-19 antibody detection kit

The Defence Research and Development Organisation has developed a Covid-19
antibody detection kit, to be sold across India from June first week for Rs 75 each.
The kit will be useful for understanding Covid-19 epidemiology and assessing an
individual’s previous SARS-CoV-2 exposure
By Manjeet Negi

New Delhi: The Defence Institute of Physiology and Allied Sciences (DIPAS), a laboratory of
Defence Research and Development Organisation (DRDO), has developed an antibody detection-
based kit ‘DIPCOVAN’.

The kit, developed indigenously by the
DRDO Scientists in association with Delhi-
based Vanguard Diagnostics Pvt Ltd, is
intended for the qualitative detection of 1gG
antibodies in human serum or plasma,
targeting SARS-CoV-2 related antigens.

According to a statement by the DRDO,
DIPCOVAN offers a significantly faster
turn-around time as it requires just 75

minutes to conduct the test without any Cross DIPCOVAN, the indigenous Covid-19 antibody detection Kkit,
reactivity with other diseases. The kit has a developed by the DRDO
shelf life of 18 months.

The kit was approved by the Indian Council of Medical Research (ICMR) in April 2021.

In May 2021, it received regulatory approval from the Drugs Controller General of India
(DCQGI), Central Drugs Standard Control Organisation (CDSCO), Ministry of Health and Family
Welfare, to manufacture for sale and distribution.

DIPCOVAN will be sold commercially by Vanguard Diagnostics from the first week of June.

“Readily available stock at the time of launch will be 100 kits (approx 10,000 tests) with a
production capacity of 500 kits/month after the launch. It is expected to be available at about Rs 75
per test. The kit will be very useful for understanding Covid-19 epidemiology and assessing an
individual’s previous SARS-CoV-2 exposure,” the DRDO said.

Defence Minister Rajnath Singh has appreciated the efforts of DRDO and the industry in
developing the kit at the time of need, the statement said.

Here is all you need to know about DIPCOVAN

What is DIPCOVAN?

DIPCOVAN is a Covid-19 antibody detection kit. It will help a person detect if they have
previously been exposed to Covid-19 virus and if they have antibodies for it.

What will it be used for?

Its primary purpose is to detect antibodies. It will be used in Covid-19 epidemiology studies
such as sero-surveys. You can also use it for detecting if you have Covid antibodies.

How much will it cost?

According to the DRDO statement, its industry partner Vanguard Diagnostics will sell the kit
for Rs 75 each.



When will it be available?

The DIPCOVAN kit will be sold commercially from June first week. However, it is unclear if
the individuals will be able to purchase them from chemists or will only labs have access to them.

How it works?

DIPCOVAN is a DIPAS-VDx Covid-19 1gG antibody microwell ELISA. The kit can detect
both spikes as well as nucleocapsid (S&N) proteins of SARS-CoV-2 virus with a high sensitivity
of 97 per cent and specificity of 99 per cent.

The DIPCOVAN kit has gone through extensive validation on more than 1,000 patient samples
at various Covid designated hospitals in Delhi. Three batches of the product were validated during
the last year.

https://www.indiatoday.in/coronavirus-outbreak/story/dipcovan-drdo-develops-indigenous-covid-19-
antibody-detection-kit-1805407-2021-05-21

'I'llli\li\\ _ .- .
©INDIAN EXPRESS
Sat, 22 May 2021

After 2-DG drug, DRDO develops
Covid antibody detection kit

DRDO said three batches of the product were validated for the last one year. The antibody
detection kit was approved by the Indian Council of Medical Research (ICMR) in April 2021
New Delhi: The Defence Research and Development Organisation (DRDO) has developed an

antibody test kit for the early screening of COVID.

DIPCOVAN, the DIPAS-VDx COVID 19 IgG

Antibody Microwell ELISA for sero-surveillance has
been developed by the Defence Institute of Physiology
and Allied Sciences (DIPAS) in association with Delhi-
based firm Vanguard Diagnostics Pvt Ltd.

Defence sources said the DIPCOVAN kit can detect . .
both spike as well as nucleocapsid (S&N) proteins of The kit i Delleved to be very useful for
0 p p p understanding COVID-19 epidemiology and

SARS-CoV-2 virus with a high sensitivity of 97% and assessing an individual's previous SARS-CoV-2
specificity of 99%. exposure. (Photo | @DRDO _India)

“The kit was developed indigenously by the scientists, followed by extensive validation on more
than 1000 patient samples at various Covid designated hospitals in Delhi. Three batches of the
product were validated during last one year. The antibody detection kit is approved by ICMR in
April this year,” said a defence official.

In May 2021, the product received regulatory approval from the Drugs Controller General of
India (DCGI) and Central Drugs Standard Control Organisation (CDSCO), Ministry of Health and
Family Welfare to manufacture for sale and distribution.

According to DRDO, DIPCOVAN is intended for the qualitative detection of IgG antibodies in
human serum or plasma, targeting SARS-CoV-2 related antigens. It offers a significantly faster
turn-around time as it requires only 75 minutes to conduct the test without any cross-reactivity with
other diseases. The kit has a shelf life of 18 months.

Earlier this month, the product had received the regulatory approval from the Central Drugs
Standard Control Organisation’s Drugs Controller General of India (DCGI) under the Ministry of
Health and Family Welfare to manufacture for sale and distribution.

DIPCOVAN is intended for the qualitative detection of IgG antibodies in human serum or
plasma, targeting SARS-CoV-2 related antigens. It offers a significantly faster turn-around-time as
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it requires just 75 minutes to conduct the test without any cross reactivity with other diseases. The
kit has a shelf life of 18 months.

Industry partner Vanguard Diagnostics Pvt Ltd will commercially launch the product during the
first week of June. Readily available stock at the time of launch will be 100 kits (approx 10,000
tests) with a production capacity of 500 kits/month after the launch.

Secretary of Department of Defence (Research and Development) and DRDO Chairman Dr G
Satheesh Reddy complimented the teams involved in developing the kit. “The kit expected to be
available at a reasonable price of around Rs 75 per test will help people ascertain their antibody
during the pandemic. It will be available in the market next month,” he said.

Once available in the market, the kit will be very useful for understanding Covid-19
epidemiology and assessing an individual's previous SARS-CoV-2 exposure. Appreciating the
efforts of DRDO and industry in developing the kit at the need of hour, Defence Minister Rajnath
Singh stressed on its availability in the market at the earliest.
https://www.newindianexpress.com/nation/2021/may/21/after-2-dg-drug-drdo-develops-covid-antibody-

detection-kit-2305686.html
S FINANCIAL EXPRESS
Read to Lead
Sat, 22 May 2021

DRDO responds to guestions on 2-DG’s efficacy;
Also launches Antibody Detection Kit for COVID-19

Sharing details of the clinical trials, the DRDO said that the trials for this drug started last year
in April during the first wave of the pandemic, in which the scientists from INMAS carried out
experiments with the help of Centre for Cellular and Molecular Biology (CCMB), Hyderabad

By Huma Siddiqui

Amidst debate over the efficacy of the recently launched drug 2-deoxy-D-glucose (2-DG),
Defence Research and Development Organization (DRDO) says that Dr Reddy’s Lab were joint
development partners in the study on COVID patients.
Responding to queries from the Financial Express
Online, DRDO officials say, “Dr Reddy’s Lab was the
development partner in this clinical study on COVID
patients, as long-standing industry partners of DRDO for
2-DG clinical applications since 2004. Earlier they have
successfully completed phase-3 clinical trials of 2-DG
for radiotherapy of brain tumor patients.”

“Other organisations might have worked on the drug
in different ways however DRDO work is based on the o y
inntifi _ ; " _ It went on to state the molecule was working
scientifically well establlshed _pr|n0|ple that 2-DG effectively against SARS-CoV-2 virus, and
suppresses energy generation in our cells that are innibited the viral growth. Last May, Drugs
infected by virus, and thereby stops viral growth in Controller General of India’s (DCGI) and
s : s - 1. Central Drugs Standard Control Organization
body,” DRDO official said in response to Patanjali cnsco) ad approved the Phase-11 clinical trial
claims. e
Adding, “DRDO and Dr Reddy’s lab presented the work to DCGI and got emergency use
approval as per procedure.” As reported by Financial Express Online earlier, the commercial

launch of the drug is expected in June by Dr Reddy’s Laboratories

What does DRL say?

According to the official spokesperson: “There is sufficient literature available in the public
domain on 2-DG in the area of immunology/cancer therapy as it is not a new drug. In India, 2-DG
has been a DRDO drug from the start. No other institute was involved in its development. The
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trials to test its use against COVID-19 were a collaboration between the DRDO and Dr. Reddy’s;
no other institute was involved.”

The story so far ...

According to an official statement issued by the Ministry of Defence (May 8, 2021), this drug
has been jointly developed and produced by DRDO and Dr Reddy’s Laboratories (DRL),
Hyderabad. The statement said that the drug has undergone clinical trials and it has shown that
there is a faster recovery of hospitalized patients. During the trials, according to the statement, this
drug helped in reducing supplemental oxygen dependence.

Sharing details of the clinical trials, the DRDO said that the trials for this drug started last year
in April during the first wave of the pandemic, in which the scientists from INMAS carried out
experiments with the help of Centre for Cellular and Molecular Biology (CCMB), Hyderabad.

It went on to state the molecule was working effectively against SARS-CoV-2 virus, and
inhibited the viral growth. Last May, Drugs Controller General of India’s (DCGI) and Central
Drugs Standard Control Organization (CDSCO) had approved the Phase-11 clinical trial of 2-DG in
COVID-19 patients. This Phase 11 was done between May-October.

The approval for the Phase 111 trial was given last November. And it is expected to go on until
August 2021 in over 200 hospitals. Globally this drug has been tested for treating various cancers.
But it is only in India that it has been tested for COVID-19 pandemic. However, the DRDO
statement indicates that the Phase 111 trials are over and the DCGI approval has been given based
on the findings.

Meanwhile, Patanjali Research Institute claims it made a strong case for its therapeutic use
against COVID-19 last year.

Covid-19 Antibody Detection Kit “DIPCOVAN”

On Friday (May 21, 2021) the Defence Institute of Physiology and Allied Sciences (DIPAS),
under DRDO, developed an antibody detection-based kit “DIPCOVAN”.

More about the kit

This kit can detect both spike as well as nucleocapsid (S&N) proteins of SARS-CoV-2 virus
with a high sensitivity of 97% and specificity of 99%.

It has been developed in association with New Delhi based development and manufacturing
diagnostics company — Vanguard Diagnostics Pvt Ltd.

This Kit according to the Ministry of Defence (May 21, 2021) has been developed indigenously
by the scientists and has been tested 1000 patients at various COVID designated hospitals in Delhi.

According to the note, three batches of the product were validated during the last one year and
in April this year the ICMR gave its approval.

And, earlier this month the regulatory approval from the Drugs Controller General of India
(DCGI), CDSCO, Ministry of Health and Family Welfare, was given to the manufacture for sale
and distribution.

This kit is intended for the qualitative detection of 1gG antibodies in human serum or plasma,
targeting SARS-CoV-2 related antigens. And, with a shelf life of 18 months, this kit requires just
75 minutes to conduct the test without any cross reactivity with other diseases.

When will it be available in the market?

Industry partner Vanguard Diagnostics Pvt. Ltd is expected to commercially launch the product
next month. And at the time of its launch in the first week, there will be a ready stock of 100 kits
(Approx 10,000 tests). The company has a production capacity of 500 kits/month soon after the
launch. And will be Rs 75 per test.

With this kit there will be a better understanding of COVID-19 epidemiology. And will also
help in assessing an individual’s previous SARS-CoV-2 exposure.

https://www.financialexpress.com/lifestyle/health/drdo-responds-to-questions-on-2-dgs-efficacy-also-
launches-antibody-detection-kit-for-covid-19/2256585/
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DRDO develops Covid antibody
detection kit: All you need to know

o The kit would be commercially launched in June and each test would cost around ¥75
o It offers a significantly faster turn-around-time as it requires just 75 minutes to conduct the
test without any cross reactivity with other diseases. The kit has a shelf life of 18 months,
DRDO said
An antibody detection-based kit DIPCOVAN has been developed by a Defence Research and

Development Organisation (DRDO) laboratory that can detect .
spike as well as nucleocapsid (S&N) proteins of coronavirus WBE?SP":-
with a high sensitivity of 97% and specificity of 99%, DRDO o
said. The kit would be commercially launched in June and - :‘;'!'
DRDO informed that each test would cost around X75. :;._/:f;

The product has been developed in association with 0= Z

Vanguard Diagnostics Pvt Ltd, a Delhi based development and
manufacturing diagnostics company. DRDO develops Covid antibody

DRDO noted, "It was developed indigenously by scientists, followed by extensive validation on
over 1000 patient samples at various COVID hospitals in Delhi."”

The antibody detection kit was approved by ICMR in April 2021, while in May, it received the
regulatory approval from the DCGI, CDSCO, Ministry of Health & Family Welfare, for
manufacturing the product.

In an official statement, the Ministry of Defence said, "Defence Institute of Physiology and
Allied Sciences (DIPAS), a laboratory of DRDO, has developed an antibody detection-based kit
'DIPCOVAN', the DIPAS-VDx COVID-19 IgG Antibody Microwell ELISA for sero-surveillance.
The DIPCOVAN kit can detect both spike as well as nucleocapsid (S&N) proteins of SARS-CoV-
2 virus with a high sensitivity of 97 per cent and specificity of 99 per cent.”

"The DIPCOVAN kit was developed indigenously by the scientists, followed by extensive
validation on more than 1,000 patient samples at various COVID designated hospitals in Delhi.
Three batches of the product were validated during last one year," the statement said.

Here's what you need to know about this testing kit
1. DIPCOVAN is intended for the qualitative detection of IgG antibodies in human serum or

plasma, targeting SARS-CoV-2 related antigens.

2. It offers a significantly faster turn-around-time as it requires just 75 minutes to conduct the test
without any cross reactivity with other diseases. The kit has a shelf life of 18 months.

3. Vanguard Diagnostics Pvt. Ltd will commercially launch the product during the first week of
June 2021.

4. At the time of launch, 100 kits (approx. 10,000 tests) will be available and after a month the
production capacity would be increased to 500 kits/month. It is expected to be available at
about X75 per test.

5. The kit will be very useful for understanding COVID-19 epidemiology and assessing an
individual's previous SARS-CoV-2 exposure.

Union Defence Minister Rajnath Singh has appreciated the efforts of DRDO and the industry in
developing the kit at the time of need. Secretary Department of Defence R&D & Chairman DRDO
Dr G Satheesh Reddy complimented the teams involved in developing the kit and said the initiative
will help the people during the pandemic.

https://mwww.livemint.com/science/health/drdo-develops-covid-antibody-detection-kit-all-you-need-to-know-
11621593712987.html
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FRIAT Y Fa2iY fhe: DRDO o §1$ FRIT viame) feear
fore, 75 39T & @I WX 75 Ade A Aeef = Rae

T e AR faF wwew (DRDO) A warst #ir s & faw fBwwdsr (Dipcovan)
fre @@ §1 DRDO & #Harfaw, o e el & SARS-CoV-2 & arR® 3R s@d asa ar
WA sgfFerat Hws (S&N) A=t A Algeelt F1 gar wem W@ &1 A® 97% oFE
AR 3k 99% WA F @1y 77 75 9T i AAT W 75 BAae & 3w R s

ram | & IR H aRRg 30K UeH
1000 AT 9X &Y I efeear aﬁwmm

e & sevaral & F8a 1000 7S w® R
TdeTor F q1E W TG A 3ARA A HFATT :;mmm)?m
7% ¥ Rod & W ¥ N 5@ e & o ‘;rmmwg'%w
& F1 IrEqaret # rerer-arerer qdiator fRAT =T gz (S&N) 2H

¥ DRDO & % B¥w I Ww s lollind8
rfaaes U tas aEdy daRedl A e fﬁi“gﬂ“;;&ff‘j’.ﬂ
N v e F S seeeReE & ool

AT ¥ 39 fFe A AR 71 anfar 37 b w1 @ wadel fhe @

I ¥ IR g F Ao F Broh e

ICMR & &t 3w & B e & aepafa @ 3k st 7 399 SR o 3T
a1 (DCGI) & s8&F AT IR aaR & 9 o= & A & 31 Fooms _*fARes swww s
dk W I & 95 g9 # 3 fFe # aER # sarem

T & AT HA9 100 fFe 3uesy ghfll 39d Fa 10 R d@Fn & g e 3k
¥ aC & A 500 e T WEFAT gl W sy A & DRDO # 3§ 9ga #r
WEAT FI §C FgT B A7 e FIfs Ag@A § 738 & A6 & Aeg FE

DRDO & &Y a3 39T 2DG ot dlew T §

3HY UEd WHAR F DRDO # & HRT 37 2DG # el I3 & fav Reler R
AT Bl ¥ €aT U U F T H g 39 &al I Fad Ugd fedl & DRDO Az ayara &
srcft w8 Y T STwam

&t Ffas gar W DRDO wH@ Sft. @eller gt & aarm & arsft weare # 10,000 & 3w
U F 3 gRNl ST AIIMS, AFMS 3R DRDO 3rvdral & & @ &1 amhr st &t
3Ty TROT H &A1 Il A Af ¥ I F vwA g F W 9@ W 2DG gar 3uerew gef

3l FgT fF T car FRET aRRE ¥ GHfAT FRFET o d@ar ww o weE ol w7
g fAved F17 Fen 3R A T S geml 3/ 7T F gaa AR sfeew F Rrafrer

¥ YR W F7 ¥ A 5-7 ot Fag-aar 2 et Al &
https://www.bhaskar.com/national/news/drdo-has-prepared-corona-antibody-testing-kit-dipcovan
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DRDO o 3qaq &I HIfas-19 véiarst f3ewhar e
DIPCOVAN, STSIR # &a ATTd, HT gt Hraa?

DRDO #) % ol & va velaist f3ewerer dgs ¢ ' DIPCOVAN' 337 #7181

T a3 RAFW "@wead (DRDO) #f tF o7 & wa vdas B3R Ius fe
'DIPCOVAN!, 3u-didfived #ifas-19 IgG wdais . e |
ABFERE v 3TEw A ¥ ey IR RS9 :
& @aTE TANE FT 9qT AT ST FH| FHA HWRY
afdeiw & wee Reeh| NIRAA F71 FEaT & F

fhe TaIEEF F WY-WTTY SARS-CoV-2 IRRAE &
gRFAANHTHS (S & N) VAT FI T 9 Fhell &,
fSad 97% #r g¢ FARMA 3t 99% &1 MINFRL §1 fre a8 e it Fueht daems
SRAAITeFH yisde fAfAes & wgaler ¥ 3gaq $r 7€ B

fRusrde fre wagy # dnfasl 1 3R F a9 A 75 1 9@ F Reh F e srevaral
# 1,000 ¥ 30F A dud W 39H 93 AR W AU BFar = ¢ Newe & A d=9t
W AT FT FH USS tF a¥ & e Far a1 59 fFe & e, 2021 & R
Rffcr sqaue oRwg (rédivasm) #f AR @ @90 § 7 3w dswe = [ oAk
Bfcages & v o @t 397 FAeR Foa w3 (AAshms), Fy sivfar ae
fo=or Werew (dEivwdat), T AR aRER Feamr Fare A 7§ 2021 # A9l & &

W& FN Ty R A o Wa & 797 e el w@ & et qur s & g
Y AT AT g1 AIREBT F AT qUT ANRA3M F 3regaT =1 S Fodrer WS F e RAER
A H A a7 i v fr 3R Fer F W FeA ¥ HAFAERN & SR A9 F A
At

HIT Fa1 § DIPCOVAN?

Buslda &1 Aeag AWT AT a1 caoAT H Farfaelkd a9Re & IgG wéEE & qar
T § S g -2 @ g9fRa vhee qganT ST €1 I8 FTPT A9 ToA-3NIES-CBH odT
t FF 3w fARAT & Ty K st s RefFeRd & [ odeor &3 & [@w 53 Faa
75 fAse A maeIFar gt 71 fre it Aew asw 18 A A B

DIPCOVAN: &9 giit dlea?

$SHEI UG FUeAl da1ems Seailfeead uisde fafies S 2021 & 9gar weaw # foe #
HARTAT AT FAT| AT HFT FH & TAT AW T 3T Ferh 100 e (aemsrer 10,000
S) #T g 3R o F 915 FEH 3cuea aHaT 500 fRe/ ufa Aw ghef 3HHAg I8 75 T
9fa ST 9X 39ersy gl I8 fhe F1As-19 ASHN AT # Az aur IFa & gga O
W3-2 F vFEdeR & Feguers F FAT TR gl

https://www.zeebiz.com/hindi/india/drdo-lab-develops-an-antibody-detection-based-kit-dipcovan-key-
details-48253
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Sat, 22 May 2021
Government mulling roping in 3-4 more firms to
ramp up DRDO COVID-19 drug production

Synopsis

2-DG has been developed by DRDO's Institute of Nuclear Medicine and Allied Sciences
(INMAS), in collaboration with Dr Reddy’s Laboratories, Hyderabad. Clinical trial results have
shown that this molecule helps in the faster recovery of hospitalized patients and reduces
supplemental oxygen dependence.

Amid the ongoing pandemic, the government is considering the involvement of three or four
more firms to ramp up the production of the drug 2DG, developed by the DRDO for the treatment
of COVID-19 patients and do away with its scarcity.

"After the launch of the medicine on Monday, the demand for the drug is very high as a lot of
patients and their relatives are sharing positive experiences," government sources said.

However, due to the limited production capacity, many patients have not been able to get the
medicine despite a prescription from doctors, they said.

In view of the situation, we are considering allowing 3-4 more firms to produce the drug using
the DRDO patent for the drug, the sources said.

In the first batch, manufacturers had supplied only 10,000 sachets and the supply is likely to
improve only around mid-June.

From the first batch of the medicine, satchets were distributed to the All India Institute of
Medical Sciences (AIIMS) and the Director-General of the Armed Forces Medical Services while
some were kept as reserve.

2-DG has been developed by DRDO's Institute of Nuclear Medicine and Allied Sciences
(INMAYS), in collaboration with Dr Reddy's Laboratories, Hyderabad. Clinical trial results have
shown that this molecule helps in the faster recovery of hospitalized patients and reduces
supplemental oxygen dependence.

A higher proportion of patients treated with 2-DG have shown RT-PCR negative conversion in
COVID patients. The drug will be of immense benefit to the people suffering from COVID in the
ongoing pandemic.

https://economictimes.indiatimes.com/industry/healthcare/biotech/pharmaceuticals/government-mulling-
roping-in-3-4-more-firms-to-ramp-up-drdo-covid-19-drug-production/articleshow/82829547.cms
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DRDO &Y &aT 2 DG T WISl 9¢4T,
3-4 Fufaral Y e T § A

Fifas-19 F ggelt dg7 & ghreT & diva & fader . DRDO & ©et FRIAT 57T G¥ FH1H =T
YT FY AT 471 HT T &a1 2 DG A1H & Flew gt gH &1 G F g0 e F 3G §T
T PR 3HF 3c9IgT & dgla ¥ an # f@Farw #v & &1
7% fiedl: PRI AGAN & goTsr H AAYSR TR ME (ARSI Hr H gag 2 DG &1
et W et IR R ¥ wr ¥ 3@ aow & B "
R qar i 7 ot 73 W@ ¥ 10 goR AN qs (2D
$1 difeaar g5 & OEd ag 7§ & Hd dF FE
@ off 37 Refier @ At 37lg ¥ SR AgEdy |
N I A @I g I WER 2 DG @@l F B

3 H do & far AT @ IR FufAar w |

WsF ¥ AT Aol 3 ¥ av F Aaw wwow@ d
TR & H IR F Fer A ¥ NawEen f
gar & died g & A § & g Bz A swEer 78 g ¥ A0 3R 3 deRert #
3R & WHENIHS FTHT T 3T @

3-4 Fufaat Y AT THet § F

if g 71 RAfRs w@iw & ated B a8, 0 # Ade B R SR & O & qard
3qdey g 81 W &1 W F gar FT 3cUesT dolt ¥ To W AR @ @ 1 R 36E v
3 & 4 IRk FufAal # qar F Iouree A Aod & aTeh ¥ SF F qEY TFS aF gal &
39 H TOad i 3FIE i 1 W &1 2 DG F1 gAT 3T T H i SFR T HE g
3 oRfe AfdFa wfddsr & R =, safr 7o Y Red @ a1

2 DG # fAa W ¢ 3= wfafkar

FRT AFHAN F BATE 367 o318 7 0Ra F1 & AR a1 FRAR 2-d3itaadt-f-ve@ar (2-
) g1 & dk W B T 81 IF vF @ FREm 3w ¥ O dw ¥ oam seqwue
IR RFm wea I DA ¥ ReEfa B ¢ 9 awa sAe A A HRA
TWHER & & &1 ¥ a1 FRET AdS & 3UaaT # SR O & T aY 74 & N §,
3o Jirdtsra W fAdRar # o Fhr Fo wer Al ¥ gar uEs F ak W AA H e @,
O areft & e #Aler F far ghar g1 SIS F Feew § F G F @ gwd qar S
IFTarel 3R TR & st 3aRA 1 AT 81 TR AEa st At Fr aHar F ROw F FA
& T T §, AIfF SAIET A SAET AV T FHAT BrAST A TH|

https://hindi.news18.com/news/nation/qovt-considers-roping-more-firms-to-ramp-up-production-of-corona-
drug-2-dg-developed-by-drdo-3595604.html

FRIT HY EaTS FT WIS T W IR,

14


https://hindi.news18.com/news/nation/govt-considers-roping-more-firms-to-ramp-up-production-of-corona-drug-2-dg-developed-by-drdo-3595604.html
https://hindi.news18.com/news/nation/govt-considers-roping-more-firms-to-ramp-up-production-of-corona-drug-2-dg-developed-by-drdo-3595604.html

ThePrint
Sat, 22 May 2021

How do Covid hospitals set up by DRDO
operate & what’s the role of armed forces

The DRDO has set up five temporary hospitals to treat Covid patients. More are
planned to handle a possible third wave. But the agency's role has primarily
been of a project executing body
By Amrita Nayak Dutta, Edited by Poulomi Banerjee
New Delhi: To help the country’s civil administration tackle the surge in Covid cases in the
second wave of the pandemic, temporary hospitals have been set up across the country by the
Defence Research and Development Organisation (DRDO) in the past few weeks.

Five such hospitals were established to begin with, in the immediate aftermath of the surge in
Covid cases. R l l

This included a 750-bed Sardar Vallabhbhai e L | [ -

Patel Covid hospital in Delhi, a 900-bed
Dhanvantari hospital in Gujarat’s Ahmedabad,
a 500-bed ESI hospital in Patna, a 750-bed
Pandit Rajan Mishra hospital in Varanasi, and a
500-bed Atal Bihari Vajpayee hospital in
Lucknow.

Of these, the Delhi hospital had been opened
last year after the pandemic hit the country, but
closed operations after cases dipped. It was
revived after the country was hit by a second
surge. Similarly the Patna facility had exited before, but the DRDO helped update it to deal with
the second pandemic wave.

More such facilities are now being set up across the country, also to prepare for a possible third
Covid wave.

But what has been the exact role of the DRDO in making these units operational?

While the DRDO is the executing body, top defence sources told ThePrint that the cost of
construction of the hospitals and equipping them with the requisite medical infrastructure are being
met from donations, state government funds and the PM CARES fund.

Staff for the hospitals are being drawn from among military doctors, as well as nursing and
other staff from the three wings of the armed forces, who have been mobilised from all parts of the
country.

‘In a supervising and managing role’

Defence sources said the DRDO’s primary role has been that of a project executing body, which
has been issuing contracts to private firms for the construction of these hospitals. It has also been
involved in urgent procurement of essential equipment and consumables for the hospitals, such as
PPE Kkits.

“The DRDO has also been closely supervising and managing the work being done by private
agencies engaged in the construction,” a defence official said.

The official added that most of the contracts for construction of these hospitals are “fabrication

(construction) contracts” given out by the Chief Executive (Directorate of Civil Works & Estates)
in DRDO.

The state governments are assisting the DRDO with infrastructure such as electricity and water
connections and other necessary permissions in setting up these hospitals.

A staff checks the equipment at the ICU of a Covid hospital
set up by the DRDO in Varanasi | ANI
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All the five DRDO hospitals are level three hospitals that offer complete facilities for the
treatment of Covid patients, such as oxygen and ventilator support, and have been upgraded with
more beds and other equipment in the weeks following the openings.

An Integrated Command and Control Centre has been set up to monitor admissions of patients
in Varanasi and Lucknow.

Sources said the hospitals may continue operations even when the number of Covid cases
decline.

In addition, more temporary hospitals are being set up by the DRDO to prepare for more Covid
cases or a possible third wave of the pandemic.

While a 500-bed hospital in Haryana’s Panipat has been partially opened for Covid patients, the
DRDO is also providing assistance in setting up a 1,200-bed hospital in Gujarat’s Gandhinagar,
which will be funded by Tata Trusts.

More hospitals are planned to come up in Uttarakhand’s Haldwani and Rishikesh, Jammu and
Kashmir, Guwahati in Assam, and Sikkim.

In addition to the temporary hospitals being facilitated by the DRDO, commanders of local
military formations across the country have been also setting up other auxiliary medical facilities,
in consultation with the state governments.

Additional infrastructure has also been put into place at several military hospitals, some of
which are admitting Covid positive cases from the civilian population.

The state-run Hindustan Aeronautics Limited (HAL) is also setting up two Covid treatment
facilities in UP’s Lucknow and Maharashtra’s Nashik. HAL has already constructed a facility for
the Karnataka government in Bengaluru.

Though set up and run by the armed forces, defence sources said these facilities are being
administered by local governments, and no preference is being given to patients from armed forces.

Military deploys its medical staff

All the hospitals set up by the DRDO are being manned by teams of military doctors and
support staff, mobilised from across the country.

A total of 1,306 military medical staff have been deployed at the five hospitals that are currently
operational. This includes doctors — general and specialists, nursing staff, and technical and
support staff.

Of the five, the Dhanvantari hospital in Ahmedabad has the maximum number of military
medical staff, a total of 371.

The Sardar Vallabhbhai Patel Covid hospital in New Delhi has 321 medical staff from the
military, while the Atal Bihari Vajpayee Covid Hospital in Lucknow has 281. Pandit Rajan Mishra
Covid facility in Varanasi has 160, while 173 medical staff from the military have been deployed at
the ESI Hospital in Patna.

Additionally, the medical staff at each hospital also includes technical and support staff from the
military.

Hospitals like Ahmedabad’s Dhanvantari also has civilian doctors attending to patients. Defence
sources said 25 additional doctors and 39 paramedics from other agencies, such as ITBP and
CAPFs, have also been deployed here.

Similarly, 99 additional doctors from other agencies are serving at the Delhi Covid facility set
up by the DRDO.

Owing to the large number of medical staff from the military who have been deployed at these
facilities, many military veterans have in the past few days questioned why it is being said that the
DRDO or HAL have set up these hospitals, when they are being run by military doctors and staff.

Former Navy chief Admiral Arun Prakash (retd) too tweeted, “Let’s give credit where due!”

https://theprint.in/india/drdos-covid-hospitals-are-funded-by-pm-cares-run-by-military-doctors-and-
staff/662210/
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The DRDO’s defence against Covid-19

The Defence Research and Development Organisation in India has shown, during the
Covid-19 pandemic, how strong scientific organisations can help in a health crisis
By Hindol Sengupta
One would not, in common understanding, usually connect India’s main military research and
development organisation with opening a lifesaving hospital.

But through the Covid-19 crisis, the Defence Research and Development Organisation (DRDO)
has consistently delivered some of the best plug-and-play makeshift hospitals during the pandemic
that hit the country in March 2020. The '
organisation’s 500-bed hospital in Delhi manned
mostly by doctors of the Armed Forces Medical
Services has been a lifesaver for many. Such
facilities were opened around the same time in other
locations around the country too. In its most recent
work against Covid-19, DRDO has also developed
an antibody detection kit.

That is not all. Last year DRDO Scientists came

up with a quick and effective design for a low- cost
ventilator. The ventilator, named DEVEN (acronym

COVID-19 care center at Delhi Cantt by DRDO,

. i . Indian Army, Indian Navy, and Indian Air Force
for DRDO Economical Ventilator), was designed by getting the red room prepared for the treatment of

scientists of the Institute of Nuclear Medicine and patients. Image: Alamy

Allied Sciences Laboratory at the Dr. A. P. J. Abdul Kalam Missile Complex, DRDO. According
to a paper on this product written by researchers of the Indian National Academy of Engineering,
“DEVEN has features comparable to high-end ventilators and would serve the requirements of a
large number of ventilators under the present COVID-19 pandemic situation. Also, DEVEN being
a portable ventilator can be used in field application using a portable air compressor and reservoir.
Hence, it can be used in an ambulance, any mobile vehicle or for application in any remote/rural
area”.

The researchers noted that though low-cost the portable ventilator had, ... precise measurement
and control/adjustment of important patient parameters such as inspiratory pressure, respiration
(breathe) rate, inhaling—exhaling (I:E) ratio, tidal volume, and percentage oxygen (Fi02)”.

This year the DRDO has done one better. It has repurposed an anti-cancer drug to be used in the
treatment of Covid-19. The 2-DG (2-deoxy-D-Glucose) was first developed by DRDO as a radio-
sensitizer compound when used as an adjuvant to radio-therapy of cancer patients; and conducted
successful phase | and Il clinical trials in brain tumor patients.

“After Pokharan nuclear tests in 1998, when the U.S. imposed sanctions on import of 2-DG into
the country, DRDO developed indigenous technology of 2-DG synthesis and transferred the
technology to Dr Reddy’s Lab, Hyderabad (DRL) for the production of drug in 2004. Later, DRDO
along with DRL conducted Phase-Ill clinical trial of 2-DG in brain tumor (Glioblastoma
Multiforme) patients at reputed hospitals of India including AIIMS New Delhi, Tata Memorial
Hospital Mumbai, VIMHANS Bangalore, Dharmashila Cancer Hospital, Noida, and several other
centres of clinical excellence till 2009,” states a research note on the drug released by DRDO.

The drug was first tested against SARS-CoV-2. The 2-DG drug had already had a clinical trial,
though, as explained earlier, it was for a different reason, but if it could be shown to be effective
against SARS-CoV-2, there was a high chance that it would work against Covid-19. The Centre for
Cellular and Molecular Biology at Hyderabad tested 2-DG which showed, as the note details,
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“excellent efficacy in the experiments using virus- infected cells. It clears nearly 99 % viral load at
safe (non-toxic to cells) dose of 2-DG. At higher and safe concentrations of the drug, negligible
virus were detected, which means it not only slows down but completely stops the viral
replication/reproduction in infected cells”.

It is after this that, with the coming of the second wave of the deadly Coronavirus, that 2-DG
was considered for use against Covid-19. After two rounds of successful trials, phase three trials on
the medicine are now being conducted, and its success could give significant boost to the fight
against Covid-19 in the country. In the meantime, encouraged by results till date, the Drug
Controller General of India has approved it for emergency use as adjunctive therapy against Covid-
19 (moderate to severe cases).

DRDO is not alone. ISRO (Indian Space Research Organisation) has used its own technical
prowess to build SWAAS, portable medical oxygen concentrator, and the device is able to supply
oxygen at a steady rate of 10 LPM (litres per minute) to two patients at one time. It can also boost
oxygen levels by separating nitrogen gas from normal air using the Pressure Swing Absorption
(PSA) technique. ISRO has also built a geo-portal BHUV AN-Covid-19 to track the spread of the
pandemic.

These organisations and their work during the pandemic have one important lesson: investment
in science never goes to waste. Therefore, greater investment in building a scientific temper,
encouraging students to take up science as a subject of study (including medicine) pays dividends
in crisis moments in directions that could have perhaps never been imagined.

(Views are personal. The author is a historian and a columnist. He is a multiple award-winning author of
nine books.)
https://www.fortuneindia.com/polemicist/the-drdos-defence-against-covid-19/105489
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Sun, 23 May 2021
‘DRDO does remarkable work amid pandemic’

By Ajeet Kumar Srivastava

New Delhi: DRDO is the R&D wing of Ministry of Defence, Government of India, with a
vision to empower India with cutting-edge defence technologies and a mission to achieve self-
reliance in critical defence technologies and systems, while equipping our armed forces with state-
of-the-art weapon systems and equipment in accordance with. When disaster strikes in the country,
DRDO plays an important role in providing every necessary thing, DRDO always stand with the
country, like during the corona pandemic situation in India. DRDO worked on every aspect related
to corona. DRDO has set up hospitals in many cities, invented the 2DG medicine to avoid the
pandemic. It has set up oxygen plant and antibodies testing Kit has also been introduced.

With the second wave of the Covid-19 pandemic crippling the health infrastructure across the
country, the defence establishment has stepped up aid efforts by setting up makeshift hospitals in
various cities. In a few days, the Sardar Ballabh Bhai Patel Hospital was prepared. Likewise, a
500-bed hospital was set up in Delhi with ICU facilities, A hospital with 500 beds was set up in
Lucknow, a Covid hospital in Patna with 500 beds, a Covid hospital with 900 beds was set up in
Ahmedabad, a Covid hospital with 750 beds was set up in Varanasi, two Covid hospitals were set
up in Uttarakhand, and one hospital in Jammu and one in Srinagar are being set up.

While there is panic in the country for oxygen supplies, the DRDO has played a big role through
oxygen plants to save people from this crisis. DRDO is now helping in fighting the current crisis of
oxygen for Covid-19 patients. An oxygen plant is designed for a capacity of 1,000 litres per minute
(LPM). The system can cater to 190 patients at a flow rate of 5 LPM and charge 195 cylinders per
day. Two variants of the system have been configured. The basic version consists of a 10-litre
oxygen cylinder, a pressure regulator cum flow controller, a humidifier and a nasal cannula. The
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oxygen flow is regulated manually based on the SpO2 readings. In the second configuration, the
oxygen cylinder is equipped with electronic control which automatically regulates the oxygen flow
through a low-pressure regulator and a SpO2 probe.

DRDO took the initiative of developing anti-Covid therapeutic application of 2-DG. In April
2020, during the first wave of the pandemic, INMAS-DRDO scientists conducted laboratory
experiments with the help of Centre for Cellular and Molecular Biology (CCMB), Hyderabad, and
found that this molecule works effectively against SARS-CoV-2 virus and inhibits the viral
growth. Based on these results, Drugs Controller General of India’s (DCGI) Central Drugs
Standard Control Organization (CDSCO) permitted Phase-1I clinical trial of 2-DG in Covid-19
patients in May 2020.

The first batch of the adjunct Covid therapy anti- Covid drug, 2-deoxy-D-glucose (2-DG), was
released by Defence minister Rajnath Singh and handed over to Minister for Health & Family
Welfare, Science & Tech and Earth Sciences Dr Harsh Vardhan in New Delhi on May 17.

One box each of the sachets of the drug were handed over to Director, All India Institute of
Medical Sciences (AIIMS) Dr Randeep Guleria and Lt Gen Sunil Kant of Armed Forces Medical
Services (AFMS). More will be handed over to different hospitals across the country for
emergency use.
https://www.sundayguardianlive.com/news/drdo-remarkable-work-amid-pandemic

$TheIndianEXPRESS
Mon, 24 May 2021

Centre approves setting up of 5 new
oxygen manufacturing plants in HP

According to an oxygen logistics team, around 67 metric tonnes (MT) of oxygen
is being produced in Himachal daily, out of which 56 MT is consumed

Shimla: The centre has approved the setting up of five new oxygen manufacturing plants in
Himachal Pradesh, health officials said on Sunday. :

In coordination with the Defence Research and
Development Organisation (DRDO), two pressure
swing adsorption (PSA) plants will be established
at IGMC hospital in Shimla, and one each at
regional hospital in Una, military hospital in Yol
and regional hospital in Solan, an official said,
adding that each of the plants will have a
production capacity of 1,000 litres per minute A 20 kilolitre cryogenic tank has also been installed at
(LPM). IGMC Shimla and its trial will be held in a few days, a

He said a 20 kilolitre cryogenic tank has also "¢athofficialsaid. (Representational)
been installed at IGMC Shimla and its trial will be held in a few days.

According to an oxygen logistics team, around 67 metric tonnes (MT) of oxygen is being
produced in Himachal daily, out of which 56 MT is consumed.
https://indianexpress.com/article/cities/shimla/centre-approves-setting-up-of-5-new-oxygen-manufacturing-
plants-in-hp-7327439/
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Work on 500 bedded DRDO-hospital near
completion; Div Com reviews availability of
power, water supply, others amenities

Divisional Commissioner Jammu, Dr Raghav Langer today visited Bhagwati Nagar and chaired
a meeting of the concerned officers to review the status of work on 500 bedded Covid hospital
being constructed by Defense Research and Development Organization (DRDO).

The Divisional Commissioner reviewed in detail various

important works which needed to be in place for :’j:
operationalisation of the hospital including status of civil o~ i

work, water power supply, blacktopping of roads, sewerage
system, Internet connectivity, man power etc.

It was informed that work on main structures was almost St
complete, while flooring, washrooms, laying of medical gas | Government of Jammu & Kashmir

pipeline and other allied works are in progress and the
hospital is likely to be ready for commissioning within fixed timeline.

“All major works have been completed, while some allied works are in full swing”, the DRDO
officials informed.

The Div Com also inspected blacktopping of roads of entry, exit gate, periphery roads, and
internal roads. The Chief Engineer PWD informed that the 80 percent blacktopping has been
completed while work on the remaining 20 percent was in progress.

The Div Com instructed the Chief Engineer to expedite the pace of work and ensure its
completion within a time bound manner.

Regarding the sewerage treatment, it was informed that work on sewerage network has been
completed, while work on internal drainage system is in progress.

About the water and power supply, it was informed that the 4.23 MVA distribution transformer
has already been commissioned besides, water supply has also been maintained.

The Div Com instructed Chief Engineer JPDCL to keep buffer transformers in place to meet any
emergency. The Chief Engineer Jal Shakti was directed to expedite the work on a dedicated tube
well so that uninterrupted water supply to the hospital can be maintained.

The Div Com also directed ADC Jammu to appoint a nodal officer of FCS&CA department who
shall ensure supply of diesel/fuel for operationalizing the Genset.

While reviewing the oxygen supply, the DRDO officers apprised the Div Com that the LMO
plant would be installed within days and the testing of oxygen flow would be conducted on May
28.

Regarding the deployment of the manpower, it was informed that some health care
professionals, para medical staff would be provided by Directorate of Health Services Jammu,
while advertisements have been issued for engagement of more doctors, lab technicians, para
medical staff, nurses etc.

The Div Com also directed the concerned officers for deployment of Engineer of PWD Electric
division, Mechanical Engineering Department and plumbers and other required technical staff.

He directed all the concerned officers to work in close coordination and complete all the works
pertaining to their department for facilitating early commissioning of hospital. "*"The commissioning
of DRDO hospital will help in efficient management of Covid-19 patients, he added.
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The meeting was attended by Managing Director, National Health Mission, Yasin Chaudhary;
Principal GMC Jammu, Dr Shashi Sudan; MD JK Medical Supplies, Director Industries and
Commerce, Director Health Services, Chief Construction Engineer, (R&D) Estates North; Deputy
Chief Construction Engineer; Chief Engineers of JPDCL, Jal Shakti, PWD, besides senior
functionaries of DRDO, UEED, BSNL and other concerned officers.

http://brighterkashmir.com/work-on-500-bedded-drdo-hospital-near-completion-div-com-reviews-
availability-of-power-water-supply-other-amenities

STHZ3S1IcTl
SIHEI3T ATl S FT F1 A =oT A

S SFH & HAEdl R A ST ST @ NAREHT F 500 9% 1S FfAS HEIATT F
fa#tor F sifas wOr A GgT AT {1 IS WATE ITTATT FT FHH T § Fohell ¢

HSAGFA 3. TUd &R & AT R e w1 gt X weafaa sfeRat # aa wwmEfy
#H AT H FE QU A F Ader Rl 30 aaram @ & sevarer # fRQsrel sk g H
ITYfet A TaEAT FT § 7E g1 WARF A Rvedn w s A 5 T B

MEBT F FARFRAT F FAzagFa F gawr F oA F Qv vavaAst oo #;
mmet o R ¥ wfa wx Rar srwem 28 7 W sifedfiee vt Ay ¥ A S
qarr T Ty 91 ARuew 1 e § sieel 7 R AfRFT ww foadt F o
ufkar It §1 =9 wal F v ot ufkw a9 W@ ¥ doF A Auww U BT F ey
fagers arfier e, Shoareh & Rifdue sf. o geor o=t 7 3o sfsr Alsg @

https://www.amarujala.com/jammu/health-development-jammu-news-jammu-city-news-jmu235860255
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Sun, 23 May 2021
CCI team visits upcoming DRDO hospital,
seeks appointment of competent medicos

Jammu: The Chamber of Commerce and Industry team on Saturday visited the site of under-
construction COVID health facility being established by Defence Research and Development
Organization (DRDO) in collaboration with UT’s Health Department at Bhagwati Nagar.
Dr Narinder Singh Batyal, MS DRDO COVID -19 Hospital Jammu briefed the CCI team about the
status of the construction and the upcoming modern and state of the art facilities which will help in
augmenting the existing infrastructure in Jammu to cater to the needs of COVID-hit people.

After taking stock of the upcoming health facility,
President CCI Jammu Arun Gupta said that the lightning
speed with which the work is underway shows that how
pace of things can be changed by proper planning and
execution. He said that unlike other instances where the
tax payers’ money is ruthlessly squandered by lingering
on the development projects, the DRDO has shown the
way to make precise use of money and resources.

He said that on completion, this hospital will be a real
marvel of modern times because there is no such example
where such a foolproof health facility ha_s be;en raised in CCI team visiting under construction COVID
record number of days. He however maintained that the yocpitai ar Bhagwati Nagar, Jammu on
onus of making perfect use of this health facility lies on Saturday.
the shoulders of J&K’s Health Department by appointing competent fleet of medicos which is
capable of utilizing this health facility to the hilt and ensure that there is no wastage of resources by
lethargy or carelessness. He exclaimed that had this facility was made available earlier a month or
two, the colossal loss of lives would have been avoided and the situation on ground would have
been much better.

The other office bearers of the CCI Jammu anticipated that the hospital will go a long way in
alleviating the pressure on the other COVID dedicated hospitals in Jammu and will also help in
ensuring better healthcare to the people being entrapped by the ‘killer’ virus corona. They also
informed that CCI Jammu has come up with an initiative of providing free meals to the COVID
patients and their attendants besides providing oxygen cylinders to the needy.

https://www.dailyexcelsior.com/cci-team-visits-upcoming-drdo-hospital-seeks-appointment-of-competent-
medicos/
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SIFH & SIS FEqarT A g A9
AT TP i Ja1d;: AR

AV B FAH S F3eET FFY 7 Haradt I A Ao AHRSAHT IETAIT F FAAIRT
FT ATIT AHAT TR 3 §T T & B Barshant 3 at RFis g7 # 500 d5 7 Ig Jevare
FTTHT IR HT [37 & N Ieqcrer gaer Fare Remer @ gya st gt srean)

By Vikas Abrol
FF; A IE FAA U3 5N SFH & el R F fawtomee SamrEisn srevare #
SlaaRar HT AT AHAT FIR G §C FeT ¢ IR & O RAlE 7oy # 500 Iz 77 7@
IEYAT I AR FY foar § AR a-fe e & 9% Ivvare e w@reed R{smr & g9
oft 8 ST T YU WIHR FT I§ &fAcd T4 ¢ & U IFUaT H 9T AHT Terw A
dereht #r s aif S F el F 5E A # 3R TR e g R I & SR

F HROT g @ Al 9 AHFA T TH|

AIREEN ¥ NP1 TAT F ITTAT IR FI& 99 Wed & ¢

da & JUE T o1 AR FY IeT TEUFRAT F G A TR AT AR I
fasomeier sreqdrer #1 Rt FX AT FF F SIS AT IR H gerwr FQ g Fw
YU § FEl F W @@ & 99 F eI AT Fide Ivvare g@ft R T 3w
IFgdrel # A B &5 A AT @ o AN ST F QT Raw @ W I, 0 groa A
AIRAM A RPS TAT H ITIAT IR FI& T3 TgT &Y 8

FH Eqarer # 500 33 gt R @t F st 1 yae ghen

JaR g F FET F W 3¥gaer # 500 % g ik WY F st FT g g S 9
g 1 JdX gueT o e fF SRmEnt S 3 & 9l AT A [ FE fr 1 3mHEak
W EFR TR W SAaT F I FT FJ gEUANT gar ¢, & R F dehr A3t F @
TIT ST Fhal g1 daT Terer F Fgl F AARAAT o ar 3r9ar wor Ao Rar Afva s g
TWHR H Ig AT aad) § &F @ I8 97 ARFT e N dardt FT afwd awn
3R 3TAR @Ae a&|

https://www.jagran.com/jammu-and-kashmir/jammu-chamber-of-commerce-demands-deployment-of-
gualified-medical-staff-at-drdo-hospital-in-jammu-21667099.html
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AP Chief Minister YS Jagan Mohan Reddy
directs health dept to procure DRDO’s 2-DG

Visakhapatnam: Chief minister YS Jagan Mohan Reddy has directed the state health department

to procure the anti-Covid-19 drug, 2-deoxy-D-glucose (2-DG),
developed by the Defence Research and Development Organisation
(DRDO), said principal secretary (health and family welfare) Anil
Kumar Singhal on Friday.

Speaking to the media, Singhal said that the purchase committee
will take a decision on the same in its meeting on Saturday.

The principal secretary further said that of the 38,763 patients
availing treatment in various Covid-19 hospitals as of Friday
afternoon, 28,189 patients are being treated under Aarogyasri. “This
translates to about 77% of total hospital cases getting free treatment
under the state’s flagship health scheme,” Singhal said.

The principal secretary added that the 104 call centre received
10,919 calls between 4pm on Thursday and 4pm on Friday, a
significant drop from nearly 18,000 daily calls received a week ago.

On the ‘Krishnapatnam medicine’, the principal secretary said that
a detailed scientific exercise has been planned to study its efficacy.
“Officials from the Ayush department are currently in the village and

Sat, 22 May 2021

Chief minister YS Jagan Mohan
Reddy has directed the state
health department to procure the
anti-Covid-19 drug, 2-deoxy-D-
glucose (2-DG), developed by the
Defence Research and
Development Organisation (DRDO),
said principal secretary (health and
family welfare) Anil Kumar Singhal
on Friday.

are speaking to those Covid-19 patients and general public who used the medicine,” said Singhal.
https://timesofindia.indiatimes.com/city/visakhapatnam/jagan-directs-health-dept-to-procure-drdos-2-

dg/articleshow/82841703.cms
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DRDO on Twitter

& #3 drvaa/ RMO India 8 @DefenceMinindia - May 21

Raksha Mantri Shri @rajnathsingh has appreciated the efforts of

@DRDO India and the industry in developing the kit at the time of need. This
kit will help the people in their fight against COVID-19 Pandemic,

® DRDO & @DRDO India - May 21

DRDO develops COVID-19 antibody detection kit DIPCOVAN. The kit can
detect spike as well as nucleocapsid (S&N) proteins of SARS-CoV-2 virus.
#AtmanirbharBharat

pib.gov.in/PressReleasePa..,

i
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—

Congratulations to Team @DRDO India for developing COVID-19 antibody
detection kit #DIPCOVAN. This kit can detect spike as well as nucleocapsid
(S&N) proteins of SARS-CoV-2 virus.

#AtmanirbharBharat

pib.gov.in/PressReleasePa...

G Shripad Y. Naik @ @shripadynaik - 16h
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~» A. Bharat Bhushan Babu & @5pokespersonMoD - 14h
Wl Yet another breakthrough by @DRDO_India in the fight against #COVID19!
Develops an antibody detection-based kit #DIPCOVAN with 97% sensitivity
& 99% specificity. It can help understand the epidemiology of the virus &
assess previous SARS-CoV-2 exposure. #harkaamdeshkenaam

DIPCOVAN

Indigenously developed with the Industry

1t has been developed through
ertonsive teatng on 1000 sarepies
obtaned from indim Covks <19
patients, making It sxtramely speciic
far M Anfies pasdemis austion

DIPCOVAN saves precious thse by
conducting ihe fert in about hall the
tyme reguired by wifer simdar bty

Has ahel iife of 18 monthe snd has
Seen peiced nigraficantly lower m
erder o rendier it alfferdatie

ﬁk PIB India & @PIB_India - 20h
eﬁ @DRDO_India develops #COVID19 antibody detection kit 'DIPCOVAN'

The kit will be very useful for understanding COVID-19 epidemiology and
assessing an individual's previous SARS-CoV-2 exposure.

Read: pib.gov.in/PressReleasePa...

nm@-\

@
%U
e

.-ﬂw
e
wm— = Z
:-w ::’/:
pee —_ Z
| § S =t
e =

26




Defence News

Defence Strategic: National/lnternational

" Press Information Bureau
&2 Government of India

Ministry of Defence

Fri, 21 May 2021 8:03AM
Army Chief reviews operational readiness

& security situation in north-east

Indian Army Chief General MM Naravane arrived at Dlmapur (Nagaland) on 20 May 2021 on a
two day visit to review the operational readiness along the
Northern Borders of Arunachal Pradesh and security
situation in hinterland of North East.

On arrival at the Corps Headquarters in Dimapur, the
Army Chief was briefed by Lieutenant General Johnson
Mathew, General Officer Commanding Spear Corps and
the Division Commanders on the prevailing situation and
operational preparedness along the Northern borders.

The COAS complimented all ranks for maintaining
excellent vigil and exhorted them to stay alert and keep
watch on activities along the LAC.

The Army Chief is scheduled to return back to New Delhi on 21 May 2021.
https://pib.gov.in/PressReleasePage.aspx?PRID=1720481
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Fri, 21 May 2021 8:03AM

T 97 o qafed # =7 Al

3 T Frea &1 S faan

@mmmwmﬁa’rﬁa#a&wzow 2021 aa‘rﬁﬂm(mnag) qﬁn
3% R F JERT IIUNTS e AT IO Wee W[ ] \
& & AR @ F e & osere F e (o
AT T ATISAT ST AT

AR & N AEAET TgEA W 1 TH@ A
Soe JTHET FAIMST BIAX FR A5 Florder JALg
AR Rfew FAist F @R @ W A S ek
AlS[ET gTelld & HqITd FIAT|

Wl GHE o AER diFdl FRIA @a & oy gsft
d=7 FERT A Wgar i 3N Fer F AT W gF7d Gtew @ 3R e W @S e
TR 9w TR W@

FEAHA & FTAR J1 97@ 21 #AF, 2021 1 75 faeeh dle amda
https://pib.gov.in/PressReleasePage.aspx?PRID=1720516
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Government of India

Ministry of Defence
Fri, 21 May 2021 9:06PM

INS Rajput decommissioned

The Indian Navy’s first destroyer INS Rajput was decommissioned at Naval Dockyard,
Visakhapatnam after serving the nation for 41 glorious years on Friday, 21 May 21. The ship was
decommissioned in a solemn and low key event due to the ongoing COVID Pandemic when the
National Flag, Naval Ensign, and the Decommissioning ‘
Pennant were lowered at sunset time in the presence of
Vice Admiral Ajendra Bahadur Singh, AVSM, VSM
Flag Officer Commanding-in-Chief Eastern Naval
Command, the Chief Guest for the ceremony. In
recognition of the yeoman service rendered to the
nation by the ship, a Special Postal Cover was released
by the Chief Guest on the occasion.

INS Rajput was commissioned on 04 May 1980, at
Poti, Georgia (erstwhile USSR), as the lead ship of the
Rajput Class Destroyers of the Indian Navy with Capt
(later Vice Admiral) Gulab Mohanlal Hiranandani as
the first Commanding Officer. During her service, the
ship had the distinction of being part of both the Western and Eastern Fleets. She was based in
Mumbai till Jun 1988 and thereafter was re-based at Visakhapatnam as part of the Eastern Fleet.

Endowed with menacing looks, the ship was equipped with an array of weapons and sensors
which included, surface-to-surface missiles, surface-to-air missiles, anti-aircraft guns, torpedoes,
and anti-submarine rocket launchers. INS Rajput was also the first ship to be fitted out to fire the
supersonic cruise and long-range BrahMos missile. She was also the first Indian Naval ship to get
affiliated with an Indian Army Regiment ‘the Rajput Regiment’.

Apart from participating in various naval operations like Op Pawan, Operation Aman, Operation
Cactus, and various multinational exercises, the ship was a flag bearer of the Indian Navy's benign
role by participating in various relief operations which include cyclone relief operations off Odisha
Coast in 1999, relief operations post Tsunami in Andaman & Nicobar Islands in 2004 and HADR
mission after the earthquake at Jakarta.

In her glorious service to the nation, the ship has been helmed by 31 Commanding Officers. The
ship since its commissioning has sailed a distance of over 7,87,194 nautical miles which is
equivalent to navigating around the world 36.5 times and 3.8 times the distance from Earth to
Moon.

The decommissioning ceremony was attended by very few officers and sailors from the Eastern
Fleet and other organisations of ENC whilst adhering to the COVID protocols. The event was live-
streamed on the internet and Naval intranet for the benefit of a larger audience viz., serving
personnel, veterans, and outstation ex-crew who had served onboard the ship. The virtual attendees
included Vice Adm Atul Kumar Jain, Chief of Integrated Defence Staff to the Chairman Chiefs of
Staff Committee, former Commanding Officers and, Officers and Sailors of the Commissioning
Crew.
https://pib.gov.in/PressReleasePage.aspx?PRID=1720758
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Sun, 23 May 2021
Border issues can't be resolved overnight, Can't
afford to lose ground: CDS Bipin Rawat

Calling for a holistic view of advantages on the Indian side, General Rawat said,
India has the upper hand against China due to the tactical altitude advantage of the
Indian air force operations
By Marya Shakil

New Delhi: India is standing firm at its northern border with China, said Chief of Defence Staff
(CDS), General Bipin Rawat, on Saturday, adding the country will lose no part of its sovereign
territory without a fight.

In an exclusive interview with CNN-News18,
General Rawat said, “the Indian armed forces have
been given the tasks to ensure the sanctity of our |
borders are maintained and no part of our territory
is lost without a fight. The Service Chiefs and |
have said that we need to be prepared and any
misadventure from our adversaries will be dealt
with firmly."

The remark comes a day after Chief of Army
Staff Gen M M Naravane, commenting on the File photo of Chief of Defence Staff General Bipin
Chinese military conducting a drill in its training Rawat
areas near the Ladakh region, said India is keeping a constant eye on the activities.

Noting that the three services are entrusted to carry tasks, utilise resources in a coordinated
manner and give updates for any other support needed from the government, he said, “whether
China has attempted any misadventure or not only time will tell. But, as of now, we are standing
firm on the ground and we are not likely to relent under pressure."

Amid strained relationship between India and China following a deadly clash in the Galwan
valley in eastern Ladakh in June last year, both sides have completed the withdrawal of troops and
weapons from Pangong lake’s North and South banks in February following a series of military
and diplomatic talks. The two sides are now engaged in talks to extend the disengagement process
to the remaining friction points.

The talks have remained at a stalemate as the Chinese forces did not show flexibility in their
approach on disengagement of troops in the remaining friction at the 11th round of military talks
with the Indian Army on April 9.

Commenting on the talks, the CDS said boundary settlement are complex issues. “We all
understand the complexity we face at our borders with China and Pakistan. These cannot be
resolved overnight and it is impossible to predict how long this would take. All | can say is that all
effort is being made to resolve the issues on mutually acceptable terms. No country would want to
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lose tactical advantages when we settle our borders. Border settlement will take place based on the
way the government wants it. We also have to look at how adversaries want the border settlement.
We can not afford to lose any ground, so we are maintaining what is there now."

Reacting to the report by Chinese state media on the PLA updating its equipment deployed
along the Indian borders, including employing the latest type 15 lightweight tanks, powerful PCL-
181 155-millimetre self-propelled howitzer and drones modified for high-plateau conditions,
General Rawat said India has heavy weight tanks and advantageous terrain on its side.

Citing Chief of Army Staff Gen M M Naravane statement on the Indian military responding in
equal measure to the Chinese, the CDS said, “we have got T-90 tanks which is an excellent and
heavyweight tank capable of taking on any light tank in the world. We have also got other weapon
systems."

Partially admitting to China having access to better technology, Rawat said, “While China might
have better technology, we have better resolute and will of our armed forces. We also have a
terrain advantage on our side. In the Himalayan range, our soldiers are sitting on the dominating
heights."”

Calling for a holistic view of advantages on the Indian side, General Rawat said, “we have the
upper hand against China due to the altitude at which our air force operates."

However, he warned against China’s non-contact warfare capacities. “We should not get too
much concerned about equipment that they are getting, but need to look at the technological
advancements that the Chinese are carrying out particularly in the field of non-contact warfare,
cyber, space and artificial intelligence. These are the aspects we need to focus on. We have to now
look at incorporating technology into warfare and is currently being looked at.”

https://www.news18.com/news/india/border-issues-cant-be-resolved-overnight-cant-afford-to-lose-ground-
cds-bipin-rawat-3766082.html
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Science & Technology News
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Sun, 23 May 2021
China’s 1st Mars rover steps
out to explore red planet

The lander carrying the rover touched down in the southern part of Utopia
Planitia, a vast plain on the northern hemisphere of Mars, on May 15

Beijing: China’s first Mars rover on Saturday drove down from its landing platform to the
Martian surface to start exploring the surface of the red planet.

The six-wheeled solar-powered rover named Zhurong, resembling a blue butterfly and with a
mass of 240 kg, slowly trundled off a ramp on the lander to hit the red, sandy soil of Mars, starting
its journey to explore the fourth planet from the Sun, the China National Space Administration
(CNSA) said.

China’s Tianwen-1 mission, consisting
of an orbiter, a lander and a rover, was
launched on July 23, 2020.

The lander carrying the rover touched
down in the southern part of Utopia
Planitia, a vast plain on the northern
hemisphere of Mars, on May 15.

Chinese spacecraft landed on Mars three
months after the successful landing of the
US space agency NASA’s Perseverance The Tianwen-1 spacecraft had been orbiting Mars since
rover which is busy exploring the red planet’s February (Image source : CNSA/Xinhua/Alamy)
surface with a helicopter hovering around.

With an expected lifespan of at least 90 Martian days (about three months on the Earth),
Zhurong will record the Martian landscape with high-resolution three-dimensional images, analyse
the material composition of the planet’s surface, detect its subsurface structure and magnetic field,
search for traces of water, ice and observe the surrounding meteorological environment, state-run
Xinhua news agency reported.

It carries various scientific instruments, including terrain camera, multi-spectral camera,
subsurface exploration radar, surface-composition detector, magnetic-field detector and
meteorology monitor.

The orbiter, with a design life of one Martian year (about 687 days on the Earth), will relay
communications for the rover while conducting its own scientific detection operations.

Compared with China’s lunar rover Yutu (Jade Rabbit), Zhurong has a similar speed of about
200 meters per hour, but the height of the obstacles it can surmount increased from 20 cm to 30
cm. It can climb slopes up to 20 degrees.

Zhurong’s six wheels are independently driven, according to its designers.
The US has deployed five rovers on Mars, besides a helicopter.

The active suspension system of the rover could help it to get out of trouble by moving like an
inchworm on the complicated Martian surface with both loose sandy soil and densely distributed
rocks, said Jia Yang, deputy chief designer of the Tianwen-1 probe from the China Academy of
Space Technology.
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Zhurong can also walk sideways like a crab. Each of its six wheels can turn in any direction,
which could be used for avoiding obstacles and climbing slopes.

Mars is farther away from the Sun than the Earth and the moon, and the Martian atmosphere
also reduces sunlight, so the solar panels of the Mars rover are about twice that of the lunar rover.

They need to be rotatable to follow the Sun, said Geng Yan, an official at the Lunar Exploration
and Space Program Center of the CNSA.

Zhurong’s solar panels were specially designed to adapt to the sunlight on Mars, which has a
spectrum different from that on the Earth’s orbit, Geng said.

Mars is notorious for its sand storms, and the dust could reduce the efficiency of power
generation. The specially processed solar panels make it difficult for dust to accumulate, just like
the water drops on the lotus leaf, which can be blown away by the wind, Geng said, adding that the
robotic Zhurong will operate with a cycle in the order of environmental perception, scientific
exploration and movement.

The one-way communication time delay of about 20 minutes between the Earth and Mars due to
the long distance between the two planets requires the Mars rover to operate and deal with complex
problems autonomously since ground control may not be timely.

In the case of a sandstorm, Zhurong can decide when to cancel its work and “go to sleep”
autonomously and wake up when sunlight is sufficient again.

“When designing the Mars rover, we had many rounds of brainstorms to create a powerful and
pretty rover that could represent the best level of Chinese space engineers,” Jia added.

China’s space programme has suffered relatively few setbacks since it first put an astronaut into
orbit in 2003, although the space station launch was delayed by the failure of an earlier version of
the massive Long March 5B rocket.

China earlier launched two smaller experimental space stations.

It has been excluded from the International Space Station largely at the insistence of the US,
which is wary of the secrecy surrounding the Chinese space programme and its close links to the
military.

Congressional approval is also required for any cooperation between NASA and the CNSA

The Egyptian delegations arrived in Israel and the Palestinian territories Friday, according to
Egypt’s official MENA news agency. The delegations met with Palestinian factions in Gaza
directly after they arrived, MENA reported.

Hussein Sheikh, a senior aide to Palestinian President Mahmoud Abbas, tweeted that one of the
Egyptian delegation planned to hold talks with the Palestinian leadership in Ramallah on Saturday.
https://indianexpress.com/article/technology/science/chinas-1st-mars-rover-steps-out-to-explore-red-planet/
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New method for observes graphene growing
using standard electron microscope

Researchers from the University of Surrey have revealed a new method that enables common
laboratory scanning electron microscopes to see graphene growing over a microchip surface in real
time.

This discovery, published in ACS Applied Nano
Materials, could create a path to control the growth
of graphene in production factories and lead to the
reliable production of graphene layers.

Dispensing with the use of expensive bespoke
systems, the new technique not only produces
graphene sheets reliably but also allows to use fast-
acting catalysts that reduce growth times from
several hours to only a few minutes. Credit. Plxabay/CCO Public Domain

With the use of video imagining, the team from Surrey's Advanced Technology Institute (ATI)
have shown graphene growing over an iron catalyst, using a silicon nitride membrane produced
within a silicon chip. The membrane is only a few tens of nanometres thin, and heating and cooling
can be rapidly controlled by means of modulating an electrical signal that is sent to the iron layer.
This acts both as a catalyst and as an electrical resistor to supply the heat.

The imaging uses Fermi-level contrast to visualize doping levels of graphene. This contrast
mechanism can be used to identify the point of electrical contact between neighboring graphene
flakes. This imaging reveals also that physical contact alone between flakes is not sufficient to
form electronic contact, which suggests additional bonding is required before electrons are able to
jump from flake to flake.

Professor Ravi Silva, director of ATI and head of the Nano-Electronics Center at the University
of Surrey, said, "Graphene, the wonder material of the 21st century, has had much written about its
unique and remarkable properties over the last decade. It will be widely used if it can be handled
expertly and placed easily in applications. To do this, there need to be routes of observing graphene
and precisely placing it on devices. In the research paper, one such route—using a standard
electron microscope found in most well-resourced laboratories— is exemplified. We hope this
work will encourage many more applications and discoveries of graphene for practical use."

Dr. Jose Anguita, cleanroom manager at ATl at the University of Surrey, said: "Being able to
see and control the graphene we are producing in real-time edges us a significant step closer to
mass commercialisation and production of graphene for electronic devices."

More information: José V. Anguita et al, Layer-by-Layer Growth of Graphene Sheets over Selected

Areas for Semiconductor Device Applications, ACS Applied Nano Materials (2021). DOI:
10.1021/acsanm.1c00620

https://phys.org/news/2021-05-method-graphene-standard-electron-microscope.html
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Sat, 22 May 2021

Researchers see atoms at record resolution

By David Nut

In 2018, Cornell researchers built a high-powered detector that, in combination with an
algorithm-driven process called ptychography, set a world record by tripling the resolution of a
state-of-the-art electron microscope.

As successful as it was, that approach had a
weakness. It only worked with ultrathin samples
that were a few atoms thick. Anything thicker
would cause the electrons to scatter in ways that
could not be disentangled.

Now a team, again led by David Muller, the
Samuel B. Eckert Professor of Engineering, has
bested its own record by a factor of two with an
electron  microscope pixel array detector

. This image shows an electron ptychographic
(EMPAD) that incorporates even  MOre reconstruction of a praseodymium  orthoscandate

sophisticated 3D reconstruction algorithms. (PrScO3) crystal, zoomed in 100 million times. Credit:

. ) T e
The resolution is so fine-tuned, the only ~°"¢"-MYeEw

blurring that remains is the thermal jiggling of the atoms themselves.

The group’s paper, "Electron Ptychography Achieves Atomic-Resolution Limits Set by Lattice
Vibrations,” published May 20 in Science. The paper's lead author is postdoctoral researcher Zhen
Chen.

"This doesn't just set a new record,” Muller said. "It's reached a regime which is effectively
going to be an ultimate limit for resolution. We basically can now figure out where the atoms are in
a very easy way. This opens up a whole lot of new measurement possibilities of things we've
wanted to do for a very long time. It also solves a long-standing problem—undoing the multiple
scattering of the beam in the sample, which Hans Bethe laid out in 1928—that has blocked us from
doing this in the past.”

Ptychography works by scanning overlapping scattering patterns from a material sample and
looking for changes in the overlapping region.

"We're chasing speckle patterns that look a lot like those laser-pointer patterns that cats are
equally fascinated by," Muller said. "By seeing how the pattern changes, we are able to compute
the shape of the object that caused the pattern.”

The detector is slightly defocused, blurring the beam, in order to capture the widest range of
data possible. This data is then reconstructed via complex algorithms, resulting in an ultraprecise
image with picometer (one-trillionth of a meter) precision.

"With these new algorithms, we're now able to correct for all the blurring of our microscope to
the point that the largest blurring factor we have left is the fact that the atoms themselves are
wobbling, because that's what happens to atoms at finite temperature,” Muller said. "When we talk
about temperature, what we're actually measuring is the average speed of how much the atoms are
jiggling.”

The researchers could possibly top their record again by using a material that consists of heavier
atoms, which wobble less, or by cooling down the sample. But even at zero temperature, atoms still
have quantum fluctuations, so the improvement would not be very large.

This latest form of electron ptychography will enable scientists to locate individual atoms in all
three dimensions when they might be otherwise hidden using other imaging methods. Researchers
will also be able to find impurity atoms in unusual configurations and image them and their
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vibrations, one at a time. This could be particularly helpful in imaging semiconductors, catalysts
and quantum materials—including those used in quantum computing—as well as for analyzing
atoms at the boundaries where materials are joined together.

The imaging method could also be applied to thick biological cells or tissues, or even the
synapse connections in the brain—what Muller refers to as "connectomics on demand."

While the method is time-consuming and computationally demanding, it could be made more
efficient with more powerful computers in conjunction with machine learning and faster detectors.

"We want to apply this to everything we do," said Muller, who co-directs the Kavli Institute at
Cornell for Nanoscale Science and co-chairs the Nanoscale Science and Microsystems Engineering
(NEXT Nano) Task Force, part of Cornell's Radical Collaboration initiative. "Until now, we've all
been wearing really bad glasses. And now we actually have a really good pair. Why wouldn't you
want to take off the old glasses, put on the new ones, and use them all the time?"

More information: Electron ptychography achieves atomic-resolution limits set by lattice vibrations.
Science, 21 May 2021: DOI: 10.1126/science.abg2533

Journal information: Science
https://phys.org/news/2021-05-atoms-resolution.html

Sat, 22 May 2021
A new spintronic phenomenon: Chiral-spin

rotation found in non-collinear antiferromagnet

Researchers at Tohoku University and the Japan Atomic Energy Agency (JAEA) have
discovered a new spintronic phenomenon—a persistent rotation of chiral-spin structure.

Their discovery was published in the

journal Nature Materials on May 13, 2021. i BRERP “IRGLELEER
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spintronics community for the last quarter of a A figure of merit, defined as the ratio of critical field HC to

century. The phenomenon shown here provides
a very efficient scheme to manipulate magnetic
structures, offering new opportunities for
application, such as oscillators, random
number generators, and nonvolatile memory,"

critical current density JC to manipulate magnetic structure,
as a function of magnetic layer thickness for non-collinear
antiferromagnet (NC-AFM) as seen in this study. Also shown
here is a previously studied collinear ferromagnet (C-Ferro)
and ferrimagnet (C-Ferri). Credit: S.Fukami

said Professor Shunsuke Fukami, who spearheaded the project.

Figure 1 compares the efficiency of manipulating the magnetic structure on a non-collinear
antiferromagnet, as seen in the present work, with those reported for other material systems. The
current-induced chiral-spin rotation is much more efficient even for thick magnetic layers above 20

nm.

The schematics of chiral-spin rotation as well as the experimental setup are shown in figure 2.
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The researchers used a high-quality heterostructure consisting of non-collinear antiferromagnet
MnsSn sandwiched between heavy metals W/Ta and Pt. They revealed that, when a current is
applied to the heterostructure, the chiral-spin structure rotates persistently at zero magnetic field
because of the torque originating from the spin current generated in the heavy metals. Meanwhile,
the rotation frequency, typically above 1 GHz, depends on the applied current.

Spintronics is an interdisciplinary
field, where electric and magnetic
degrees of freedom of electrons are
utilized simultaneously, allowing for an
electrical manipulation of magnetic
structure. Representative schemes
established so far are summarized in -
figure 3. 5 i o

Magnetization switching, magnetic- Electroa spin v S v
phase transition, oscillation, and
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A schematic of experiment and chiral-spin persistent rotation found
in this study. Credit: S.Fukami
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totally different from all the previously found phenomena and thus should open a new horizon of
the spintronics research.

"The obtained insight is not only interesting in terms of physics and material science but also
attractive for functional device applications,” added Dr. Yutaro Takeuchi, the first author of the
paper. "We would like to further improve the material and device technique in the near future and
demonstrate new functional devices such as tunable oscillator and high-quality true random
number generator."

More information: Yutaro Takeuchi et al, Chiral-spin rotation of non-collinear antiferromagnet by
spin—orbit torque, Nature Materials (2021). DOI: 10.1038/s41563-021-01005-3

Journal information: Nature Materials
https://phys.org/news/2021-05-spintronic-phenomenon-chiral-spin-rotation-non-collinear.html
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COVID-19 Research News

Mon, 24 May 2021
Dogs can detect Covid-19 infections even
when patients are asymptomatic: Study

Using their remarkable sense of smell dogs have already shown that
they can sniff out maladies such as cancer, malaria and epilepsy

Dogs can be trained to detect more than 90 percent of Covid-19 infections even when patients
are asymptomatic, according to research published Monday, which authors hope could help replace
the need to quarantine new arrivals.

Using their remarkable sense of smell -- which can pick up the equivalent of half a teaspoon of
sugar in an olympic-sized swimming pool -- dogs have already shown that they can sniff out
maladies such as cancer, malaria and epilepsy.

Several previous studies have shown proof-of-concept that dogs can detect SARS-CoV-2.

Researchers from the London School of Tropical Medicine wanted to see if dogs could detect a
distinctive odour given off from chemical compounds associated with someone who is Covid
positive but doesn't show symptoms.

They gathered samples of clothing and face masks from people who had tested positive for mild
or symptomatic SARS-CoV-2.

Samples of the socks of 200 Covid-19 cases were collected and arranged in lab tests for six dogs
that had been trained to indicate either a presence or absence of the chemical compound.

The dogs needed to be trained not to identify "false positives” in a bid to hack their reward
system and obtain treats even if there were no Covid-19 samples in a given test.

"This means that the dog fully understands and gets a reward for a correct negative as well as a
correct positive,” said Claire Guest, from the school's Faculty of Infectious and Tropical Diseases.

Overall, the dogs were successfully able to identify between 94 and 82 percent of SARS-CoV-2
samples.

The researchers then modelled how effectively these success rates, combined with traditional
PCR tests, could help detect mild or asymptomatic Covid-19 cases.

They found that using dogs to screen arrivals at terminuses such as airports could detect 91
percent of cases, resulting in a 2.24 times lower rate of transmission than with PCR tests alone.

- 'Important start' -

Authors of the research, which has yet to be peer-reviewed, said they hoped it could eventually
replace the need for travellers to quarantine -- which necessarily disrupts every arrival even though
the vast majority are not Covid positive.

"The key thing is that dogs are significantly quicker than other tests,” said co-author James
Logan.

"What we're suggesting is that dogs would give the first initial screening, and then those
(arrivals) that were indicated as positive would then receive a complimentary PCR test."

The team said that out of a plane full of arrivals -- around 300 people -- less than one percent
were statistically likely to be carrying SARS-CoV-2.

Under current quarantine regulations employed by some countries, all 300 would need to
isolate, causing significant inconvenience.
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But given the sensitivity of trained dogs, a maximum of 35 people on board would be indicated
as positive, the paper said.

Of these, only around 3 would be expected to return a positive PCR test.

"This is a really important start and could lead to a useful, usable system,” said Mick Bailey,
professor of Comparative Immunology at the University of Bristol, who was not involved in the
research.

"But there's a lot more validation needs to be done before we could be confident that the dogs
can reliably and specifically detect asymptomatic SARS-CoV-2 infection in people in airports and
train stations."

(This story has been published from a wire agency feed without modifications to the text. Only the headline
has been changed.)

https://www.livemint.com/science/health/dogs-can-detect-covid-19-infections-even-when-patients-are-
asymptomatic-study-11621816710074.html
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