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DRDO develops alternative sealant for PPEs

Mass manufacture of the glue to help suit production

New Delhi: In a major breakthrough, the Defence Research and Development Organisation
(DRDO) has developed a special sealant as an alternative to seam sealing tape which is critical in
Personal Protective Equipment (PPE).

A bio suit was also developed to keep medical and other
personnel engaged in combating COVID-19 safe from the
deadly virus, Defence Ministry said on Thursday.

“The DRDO has prepared a special sealant as an alternative
to seam sealing tape based on the sealant used in submarine
applications. Presently, bio suits prepared using this glue for
seam sealing by an industry partner has cleared test at Southern
India Textile Research Association (SITRA), Coimbatore,” the
Ministry said in a statement.

It said bio suit production in the country by DRDO industry partners and other industries were
being hampered due to non-availability of seam sealing tapes. DRDO can mass produce this glue
through the industry to support the seam sealing activity by suit manufacturers.

Boosting Production

Presently Kusumgarh Industries, with technology transfer from DRDO, is producing the raw
material, coating material, and the complete suit is being manufactured with the help of another
vendor, the statement said. “The current production capacity is 7,000 suits per day.”

Another vendor with experience in garment technology is being brought in and efforts are on to
ramp up the capacity to 15,000 suits a day, the Ministry stated.

The bio suit was developed with the help of the industry by scientists at various DRDO
laboratories by applying the technical know-how and expertise in textile, coating and
nanotechnology. It has been subjected to rigorous testing for textile parameters as well as
protection against synthetic blood. “The protection against synthetic blood exceeds the criteria
defined for body suits by the Ministry of Health and Family Welfare (MoHFW),” the statement
said.

The DRDO has already developed a number of products and technologies for defence against
Chemical, Biological, Radiological and Nuclear (CBRN) agents for the armed forces. The Defence
Research and Development Establishment (DRDE), Gwalior, a laboratory of the DRDO, has
developed CBRN Permeable Suit Mk-V and 53,000 of them have been supplied to the Army and
National Disaster Response Force (NDRF).

Separately, Naval Dockyard, Mumbai, has designed and developed its own handheld Infra Red
(IR) based temperature sensor for screening at its entry gates, which have an average influx of
around 20,000 personnel every day.

The instrument has been manufactured through in-house resources at a cost of under X 1000, a
fraction of the cost of the temperature guns in the market, the Navy said.

htips..//www.thehindu.com/news/national/drdo-develops-alternative-sealant-for-
ppes/article31240199.ece
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DRDO develops new bio suit to keep

medical personnel safe from Coronavirus

The suit has been prepared with the help of the industry and subjected to
rigorous testing for textile parameters as well as protection against synthetic blood
By Elizabeth Roche

Against the backdrop of number of covid-19 infections rising sharply in India and the country
scouring international markets for equipment starting from testing kits to personal protective gear,
the Defence Research and Development Organisation (DRDO) on Thursday said it had developed
a bio suit to keep the medical, paramedical and other personnel safe from the coronavirus.

A statement from the Indian defence ministry said scientists at various DRDO laboratories have
applied their technical know-how and expertise in textile, coating and nanotechnology to develop
the the Personal Protective Equipment (PPE) having specific type of fabric with coating.

“The suit has been prepared with the help of the industry and subjected to rigorous testing for
textile parameters as well as protection against synthetic blood. The protection against synthetic
blood exceeds the criteria defined for body suits by Ministry of Health and Family Welfare
(MoHFW)," the statement said.

“The DRDO is making all efforts to ensure that these suits are produced in large numbers and
serve as robust line of defence for the medics, paramedics and other personnel in the front line
combating COVID-19," the statement said.

Two private companies have been identified to partner DRDO in making the suits in large
numbers, the statement said.

The production of such suits in the country by DRDO industry partners and others are being
hampered due to non-availability of seam sealing tapes and to address this the DRDO has prepared
a special sealant as an alternative, it said.

For first responders attending to radiological emergencies, a reusable suit has been developed by
Institute of Nuclear Medicine and Allied Sciences (INMAS) Delhi, the statement added.

Separately, in another statement, the Indian navy said that the Naval Dockyard in Mumbai had
designed and developed its own handheld infrared based temperature sensor for screening large
number of personnel. The instrument has been manufactured under Rs. 1000/ - through in-house
resources, “which is fraction of the cost of the Temperature Guns in the market," it said.

The 285 year old Naval Dockyard (ND) of Western Naval Command (WNC) sees the influx of
around 20,000 personnel on a average every day. The most preliminary method to screen a
probable patient is to check for body temperature by a non-contact means, the statement added.

https://www.livemint.com/news/india/drdo-develops-new-bio-suit-to-keep-medical-personnel-safe-
from-coronavirus-11585836692158.html
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https://navbharattimes.indiatimes.com/india/drdo-develops-bio-suite-for-medical-professionals-treating-
corona-virus/articleshow/74957035.cms
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https://www.patrika.com/miscellenous-india/drdo-made-bio-suit-it-is-considered-necessary-for-doctors-
engaged-in-treatment-of-corona-patients-5961158/
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COVID-19: 2T & forv fAdge 911at aTell DRDO & @TH
S Y IR T, Tgetet ¥ T8 8191 HHAVT HT Tl
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ddis He duR T &1 SI3REET & & ge R 99 aTel ACRIS & IR fomar am § | SRS &
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Y IR T HedT HIAI| Teh gET Frgde Huet #f R S 715 § Sl 30 g & I goIN IC
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¢ 38 & 37 9IS ge A w197 fhar § difes wrgde $SEET o 3e1 {e T 991 AT H a1 §eh| A &
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https://'www.abplive.com/news/india/coronavirus-drdo-specially-designed-ppe-wearing-suit-will-not-risk-
infection-ann-1341258
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STCTSE AT 3T ¢ | e GR&T HEATeAT T 3T HraiTordi o o 8 500 ofiex fAerger aaram g |

https://'www.amarujala.com/india-news/drdo-ready-to-fight-coronavirus-preparing-body-suits-sanitizers-
and-n99-masks
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Covid-19: FIS 3T AGT31T T TATT W@ @/
HEAT, FS WRATAAT FT TARTAT GAT

FHINlaAT drIRd (Coronavirus) g 337?' & Jter Sarsian (DRDO) FFAT 7T F
FI1ST 3N 38 HFTHARY & ST o5 8 5iFe?! HN HETATe] FT EI1eT 7@ A Fer 8

TS eeel: $TRd TR 3R T TSR HRIAT a=RH (Coronavirus) & theld HhAUT H IATd & folT
THATH SISITATT A H SET 8| HRIAT & Heh (AT FAJGA & FelTol 3N ART bl ofeh SR helled
A A $F THN IR IEHN GEATT oY S gV E| Sl F F Ueh TEUTA & 6T HogaenteT v fashre
TS ATAT SR (DRDO) | RIAT aRRT & IS5 & o SR, ThifAd ARSI & Salref 3R 5T
HETHART F 19T of5 & STeFexl 3N 3Tl 30T TITel T@e H S[eT | 38 HRehel AT F °E Tl 7
FETele T SR T FaTel &1 IT THeTel WICaIeT 3T (PPE), ARG 3R eAcsoR & Healls 1,
émﬁgﬁaaﬂ?mﬁaamwmaﬂﬁﬁga:@ﬂ%l HEAT & HET & IT FHANT,
HHY 30 HIH DS foref-TTeT FETARY A oI5Tg H SC EUE|

A FA TP

S-S RIT & gifotied &l 9¢ 3¢ &, 98 &Y i Ig 3merent i STaT ¢ & foh g3 3reqdrell &7 987
TEAT H JéTeled ST ST IS Thall &1 S & 3TTATAT 3 JeTeleT T TEAT FF | U F SRS 31mer
37T 3R 36 Gl Selled Y& A TET| SRS o faRI=AT o HiS[eT dETerey 7 Ueh VT deelrd o
fh 379 Ueh €Y ATeleT A Ueh AT TR ASHT T SeTST AT HHAThT g1 Fehall|

AfSHd TTH I GI&TT HT TqT

ITTATT H ST HRIAT F Gitored g 3T I &1, aF Tg ST 8 S1ar & 5 sigex, R AT
T, Teld T IR 37 HAUNRAT T HHAUT § ST ST | SHeb Tl ST AT PEP| olfehat &37Tel
H T HHY 8 W AT| s 918 W RT AfSFHT T T3 9T 317 370 A| 39 gTelrd 3 T SI3RES31T 31mer
37T 3R 38 A & NS Tl Y& Y FeT| TS hT TR F SIS §T ST 40 IR Ny 71 @7
& | SHH AT 37 T AT FE 37 A &, S g 3TeTehe] STeFe] I g1 §U W W &

A3 HT Tt F TG Gforw 1 ot 7@ Trer

feeel gford g a1 qEdl %I, dlehsT3el & olleT B & o fo¥ehel 38 [T Hgeh! I AT §| ifehet T
T #015 F ST el & ToId Gl See o1 AT| T/ CAT H WA §U SBRSIBT o A AR Aeerson
STl 3 I foham| 313 Tk I HEUTT Ueh ol ofiey AAeTsoR Ty feeell giord 3R q@dr v
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T HCATS T T § | TET oT81 HEUTT o ITH o9t Y FI&T & [T Tgel AHGT A AT, dAfhet 319
B ST 20 FTR TeT-99 AR Y 1T T8 & | SVITRETHT Y 38 eIl T ST §U I&T HAT A1y g o
S HIH T AN F G SHH AT ScUTe FgTat h a1 Hgh 81

&er & 78 7 rowy off 3w A #

SIRE3N F & RE ST &F F3 3T AHR HEAA o HRIAT @ 597 7 367 fAawr fovem @ &
g1 TIUTA, RTISTA, SNTHTA, AgUel, TITATH, dI810er wigd 7 Neay nfder &1 37 A=t o
PIRIAT T TSTS F 40 FUS 3T T &1 T1 €Y AR A e & 1T & v AR €1

https://hindi.news 18.com/news/delhi-ncr/drdo-is-making-many-some-equipment-like-ventilators-
pep-mask-to-fight-with-coronavirus-dinh-2980504.htm!
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Fri, 03 April 2020

Combating COVID-19: DRDO develops

bio suit with seam sealing glue

New Delhi: The Defence Research and Development Organisation (DRDO) has developed a bio
suit to keep the medical, paramedical and other personnel engaged in combating COVID-19 safe
from the deadly virus.

"Scientists at various DRDO laboratories have applied their technical know-how and expertise
in textile, coating and nanotechnology to develop the Personal Protective Equipment (PPE) having
specific type of fabric with coating," read a statement.

The suit has been prepared with the help of the industry and subjected to rigorous testing for
textile parameters as well as protection against synthetic blood. The protection against synthetic
blood exceeds the criteria defined for body suits by the Ministry of Health and Family Welfare.

"DRDO is making all efforts to ensure that these suits are produced in large numbers and serve

as robust line of defence for the medics, paramedics and other personnel in the front line combating
COVID-19," the statement said.

The industry is geared up for production of the suit in large quantities. Kusumgarh Industries is
producing the raw material and coating material, with the complete suit being manufactured with
the help of another vendor. The current production capacity is 7,000 suits per day.
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Another vendor is being brought in with the experience in garment technology and efforts are on
to ramp up the capacity to 15,000 suits per day.

The bio suit production in the country by DRDO industry partners and other industries are being
hampered due to non-availability of seam sealing tapes, the statement said.

"The DRDO has prepared a special sealant as an alternative to seam sealing tape based on the
sealant used in submarine applications. Presently, bio suits prepared using this glue for seam
sealing by an industry partner has cleared test at Southern India Textile Research Association
(SITRA) Coimbatore," it said.

"This can be a game changer for the textile industry. The DRDO can mass produce this glue
through industry to support the seam sealing activity by suit manufacturers," the statement added.

https://'www.aninews.in/news/national/general-news/combating-covid- 19-drdo-develops-bio-suit-
with-seam-sealing-glue20200402220954

Tae Economic TIMES

Fri, 03 April 2020

Local defence technology helps fight Covid-19

More than half a dozen essential items—ranging from high protection face masks
to full body protection suits and multi patient ventilators—have been churned out at
high speed over the past week as the Defence Research and Development Organisation
(DRDO) has reoriented itself towards fighting the prevalent threat
By Manu Pubby

New Delhi: From adhesives used in submarines to special coating originally designed for high
strength parachutes, India has been using spin offs from its available defence technology to quickly
develop low cost, high volume equipment desperately needed in the fight against Covid-19.

More than half a dozen essential items—ranging from high protection face masks to full body
protection suits and multi patient ventilators—have been churned out at high speed over the past
week as the Defence Research and Development Organisation (DRDO) has reoriented itself
towards fighting the prevalent threat.

‘Missile man’ G Sateesh Reddy, who heads DRDO, said scientists throughout the country have
been tasked with developing and sharing technologies at zero cost with the private sector to mass
produce critical items identified by the government, with solutions being provided overnight and
personnel working overtime to tackle stumbling blocks. Reddy, who is also a member of the
empowered working group tasked with ensuring adequate supply of medical equipment, shared
with ET that more products are ikely to be rolled out in the coming days in partnership with the
industry as new needs arise.

“The scientific fraternity has felt the need of the hour and wants to use existing skills to create
spin off technologies. We are coming out with quick solutions and products. Scientists have been
working day and night to rise to the occasion,” Reddy told ET.

Even as DRDO—best known for its self-developed line of nuclear capable missiles that have
given India its strategic deterrence—continues its regular work of design, analyses and review of
weapon systems, several scientists and labs have been tasked to help civilian authorities on a war
footing. And, innovative solutions have come forward that are being quickly tested and successful
technologies being transferred to the industry free of cost to mass produce items. For example,
there have been a large demand for personal protective equipment for medical staff.

https://economictimes.indiatimes.com/news/defence/local-defence-technology-helps-fight-covid-
19/articleshow/74958610.cms
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Coronavirus pandemic | DRDO develops
bio suits for doctors, paramedics engaged
in treating COVID-19 patients

Scientists at several DRDO laboratories were involved in developing the "bio-suit"
which will act as Personal Protective Equipment (PPE) for the healthcare personnel
India's premier defence research institution DRDO has developed a "bio-suit" to protect doctors
and paramedics engaged in treating coronavirus-affected people from the infection.
Scientists at several DRDO laboratories were involved in developing the "bio-suit" which will
act as Personal Protective Equipment (PPE) for the healthcare personnel, officials said.

They said considering the high demand of PPEs A== ==7%R
across the country, steps are being taken to produce at [ ‘ .-‘—?_: 5 . ’
-

least 15,000 suits per day. - Al
India is currently reeling under increasing shortage [ %

of PPE for doctors and paramedics involved in taking [S5§ Tm-.'w- ¥
care of coronavirus patients. The government is also - :
scouting global markets to procure PPE, ventilators and
N95 masks.

India has recorded over 1,965 positive cases of coronavirus and at least 50 deaths so far.
Globally, the virus has infected more than 850,000 people and claimed around 42,000 lives.

"Scientists at various DRDO laboratories have applied their technical know-how and expertise
in textile, coating and nanotechnology to develop the Personal Protective Equipment (PPE) having
a specific type of fabric with coating," the defence ministry said in a statement.

It said the scientists have applied their technical know-how and expertise in textile, coating and
nanotechnology to develop the PPE having a specific type of fabric with coating.

"The suit has been prepared with the help of the industry and subjected to rigorous testing for
textile parameters as well as protection against synthetic blood," the ministry said.

It said the DRDO is making all efforts to ensure that these suits are produced in large numbers
and serve as a robust line of defence for the medics, paramedics and other personnel in the front
line combating COVID-19.

The current production capacity of the suit is 7,000 units per day.

An official said the bio-suit production by DRDO partners and other industries was hampered
due to non-availability of seam sealing tapes. The DRDO has prepared a special sealant as an
alternative to seam sealing tape based on the sealant used in submarine applications.

The official said the DRDO is providing 1.5 lakh litres of sanitisers to various security entities
and other organisations across the country.

He said a five-layered face mask, N99, is being made on war footing using nanotechnology. A

total of 10,000 masks have already been made and soon per day production will be extended to
20,000.

He said DRDO labs have also supplied 40,000 other face masks to Delhi Police.

The official said DRDO is also engaged in a minor modification of ventilators so that one
machine can support four patients at the same time.

Representative Image
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https://www.moneycontrol.com/news/trends/current-affairs-trends/coronavirus-pandemic-275-
indians-evacuated-from-iran-reach-jodhpur-5084491.html
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DRDO develops bio-suit for
medical staff fighting COVID-19

By Akhil Kadidal

Bengaluru: Amid the clamour from medical professionals that there are not enough Personal
Protective Equipment (PPE) available, the Defence Research and Development Organisation
(DRDO) announced that it has developed a new hazmat suit.

In a statement, the DRDO said the suit originated out of a range of technologies developed to
protect troops against chemical, biological, radiological and nuclear (CBRN) agents.
The DRDO said it developed the CBRN Permeable Suit Mk V for the army and the National
Disaster Response Force (53,000 units had been supplied to these forces).

“The labs have applied their technical knowledge and expertise in textile, coating technology

and nanotechnology into research to find a solution in the form of a bio-suit to fight COVID-19,”
the DRDO said.

This resulted in finding a specific type of fabric with a specific type of coating for making a bio-
suit that can keep the medical, paramedical and other personnel requiring PPE safe from the
disease, it said.

The DRDO clarified that the suit has been subjected to rigorous testing for textile parameters as
well as protection against synthetic blood. It added that mass production of the suit will begin soon.

Initial Problems

The DRDO said although a production capacity of 7,000 suits per day exists in the country, that
another industry is being brought in with the experience in garment technology to ramp up the
capacity to 15,000 suits per day.

Another hurdle was the non-availability of seam sealing tapes. DRDO said it has now prepared a
special sealant as an alternative to seam sealing tape based on the sealant used in submarine
applications.

https://www.deccanherald.com/city/top-bengaluru-stories/drdo-develops-bio-suit-for-medical-
staff-fighting-covid-19-820630.htm!

Che Tribune

DRDO develops bio suit for health workers

New Delhi: The Ministry of Defence on Thursday said the Defence Research and Development
Organisation (DRDO) has developed a bio suit with a self-sealing seam. It will help protect the
medical, paramedical and other personnel engaged in combating Covid-19 safe from the deadly
virus.

The production of the suit or personal protective equipment (PPE) in the country was hampered
due to non-availability of seam sealing tapes. The DRDO has prepared a special sealant, based on
the sealant used in submarine applications, as an alternative to seam sealing tape. At present, bio
suits prepared from using this glue by a private industry partner of the DRDO has cleared test at
the Southern India Textile Research Association, Coimbatore.
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The DRDO can mass produce this glue to support the seam sealing activity by bio-suit
manufacturers. The suit has been subjected to rigorous testing to meet textile parameters as well as
protection against synthetic blood.

https://www.tribuneindia.com/news/nation/drdo-develops-bio-suit-for-health-workers-64829

OdishaDiary

Fri, 03 April 2020
DRDO develops bio suit with seam sealing glue to
keep health professionals fighting COVID-19 safe

New Delhi: Defence Research and Development Organisation (DRDO) has developed a bio suit
to keep the medical, paramedical and other personnel engaged in combating COVID-19 safe from
the deadly virus. Scientists at various DRDO laboratories have applied their technical know-how
and expertise in textile, coating and nanotechnology to develop the Personal Protective Equipment
(PPE) having specific type of fabric with coating.

The suit has been prepared with the help of the industry and subjected to rigorous testing for
textile parameters as well as protection against synthetic blood. The protection against synthetic
blood exceeds the criteria defined for body suits by Ministry of Health and Family Welfare
(MoHFW).

The DRDO is making all efforts to ensure that these suits are produced in large numbers and
serve as robust line of defence for the medics, paramedics and other personnel in the front line

combating COVID-19.

The industry is geared up for production of the suit in large quantities. M/s Kusumgarh
Industries is producing the raw material, coating material, with the complete suit being
manufactured with the help of another vendor. The current production capacity is 7,000 suits per
day.

Another vendor is being brought in with the experience in garment technology and efforts are on
to ramp up the capacity to 15,000 suits per day.

The bio suit production in the country by DRDO industry partners and other industries are being
hampered due to non-availability of seam sealing tapes.

The DRDO has prepared a special sealant as an alternative to seam sealing tape based on the
sealant used in submarine applications. Presently, bio suits prepared using this glue for seam
sealing by an industry partner has cleared test at Southern India Textile Research Association
(SITRA) Coimbatore. This can be a game changer for the textile industry. The DRDO can mass
produce this glue through industry to support the seam sealing activity by suit manufacturers.

The DRDO has developed a number of products and technologies for defence against Chemical,
Biological, Radiological and Nuclear (CBRN) agents. Defence Research and Development
Establishment (DRDE) Gwalior, a laboratory of DRDO, has developed Chemical, Biological,
Radiological and Nuclear (CBRN) Permeable Suit Mk V. Fifty three thousand suits have been
supplied to Army and National Disaster Response Force (NDRF).

For first responders attending to radiological emergencies, a reusable suit has been developed by
Institute of Nuclear Medicine & Allied Sciences (INMAS) Delhi.

Aerial Delivery Research and Development Establishment (ADRDE) Agra has developed
various types of parachutes with fabrics similar to protective technical textiles.

https://orissadiary.com/amp/drdo-develops-bio-suit-with-seam-sealing-glue-to-keep-health-
professionals-fighting-covid-19-safe/
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50 doctors and medical staff contract Covid-19,
DRDO steps up work on protective gear

A DRDO lab has devised a special fabric that it says can protect
healthcare workers dealing with coronavirus cases from an infection

New Delhi: Nearly 50 healthcare providers across the country have contracted the novel
coronavirus, the Union health ministry said Thursday. The confirmation comes at a time medical
professionals have been complaining of a lack of adequate equipment, including masks, to deal
with coronavirus cases.

These 50 healthcare workers across India include doctors, nurses and other paramedical staff,
according to ministry sources.

Covid-19 Risk to Healthcare Workers

The healthcare workers would have contracted the infection from three sources — patients,
positive co-workers and people (doctors/personnel) who have travelled abroad.

Currently, there are over 1,700 active cases of coronavirus and 50 deaths have reported, while as
many as 151 patients have recovered.

“Hospitals are now being trained to prevent hospital-related infections,” said a ministry official,
who did not wish to be named. The official also refused to give any details on the doctors and the
hospitals concerned.

Need for Personal Protective Equipment

Over the past 10 days, reports of healthcare professionals demanding more personal protective
equipment (PPE) and safeguards have emerged. Several even took to social media to complain
about the lack.

According to the World Health Organization (WHO), PPE consist of garments worn to protect
healthcare workers or any other person from getting infected. These include gloves, medical
masks, goggles or a face shield, and gowns, as well as for specific procedures, respirators (i.e., N95
or FFP2 standard or equivalent) and aprons.

DRDO Working on Special Suit

The Defence Research and Development Organisation (DRDO) has developed a new kind of
PPE that is being sent out to medical teams.

The ADRDE, Agra, a laboratory of the DRDO that works with coating technology and
nanotechnology, has developed a specific type of fabric to make bio suits that protect one from the
virus, the DRDO said.

A prototype of the suit has been subjected to rigorous testing for textile parameters as well as
protection against synthetic blood, the DRDO stated.

The protection against synthetic blood, which acts as a substitute for red blood cells, exceeds the
criteria defined for body suits by Ministry of Health.

Kusumgarh Industries is producing the raw material and coating material, while the complete
suit is being manufactured with the help of another company.

At present, the production capacity is 7,000 suits per day. The DRDO is looking to scale this up
to 15,000 suits per day.
https://theprint.in/health/50-doctors-and-medical-staff-contract-covid- 19-drdo-steps-up-work-on-
protective-gear/393933/
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The Indian EXPRESS -

Army southern command procuring
supplies, building capacity on

‘war footing’ to fight coronavirus

The Southern Command is geographically the largest Command of the
Indian Army, spread across 11 states and four Union Territories including
an island territory — in total, 40 per cent of India's geographical area
By Sushant Kulkarni

Pune: Pune headquartered Southern Command said Thursday that as part of the Indian Army’s
‘Operation Namaste’, it was procuring equipment, supplies and building capacity of medical
formations ‘on war footing’ for extending assistance to state governments for the fight against
COVID-19.

The Southern Command is geographically the largest Command of the Indian Army, spread
across 11 states and four Union Territories including an island territory — in total, 40 per cent of
India’s geographical area.

Officials from the Command said it has undertaken Operation Namaste to mitigate spread of
COVID-19 in the southern states, which are emerging as the hotspots for the spread of the disease.
Operation Namaste refers to the practice of greeting namaste instead of handshake to avoid
physical contact.

Apart from quarantine facilities set up earlier, the Southern Command has more facilities in
Rajasthan, Madhya Pradesh, Telangana and Tamil Nadu. The Command is also creating additional
ad hoc isolation facilities in other states. Both the quarantine as well as isolation facilities have
been provided with dedicated medical and administrative staff to take care of the patients.

official communication from the Southern Command said that ‘Army Corona Warriors’
comprising doctors, nurses and other support staff are in the forefront in this ‘atypical battle.’

“All efforts are underway to prepare for any contingency, which may occur and to augment
civilian medical and other facilities. Procurement of medical equipment holdings and personal
protective equipment are also underway on a war footing. The medical personnel and units are
building their capacities and para-medical personnel are being prepared to assist civil
administration of various states to contribute to the care of patients,” the Southern Command said
in a statement.

Various units under the Army Wives Welfare Association (AWWA) are undertaking initiatives
like distribution of cooked food, essential groceries and necessities in the vicinity of military
stations under the Command. Blood donation camps have also been organised to recoup blood
stock at the blood banks and this may be undertaken at other locations as well based on the
requirement of the civil health agencies.

Meanwhile, the Army is ensuring regular contact and providing all necessary assistance to its
veterans and their families.
https://indianexpress.com/article/cities/pune/army-southern-command-procuring-supplies-
building-capacity-on-war-footing-to-fight-coronavirus-6344668/
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After MiG-29 jets, India mulling offer of
refurbished submarines from Russia?

The Kilo class are numerically the most important class of submarines in Indian Navy
The Indian Navy is examining a proposal by a Russian shipbuilding company to supply three
refurbished 'Kilo' class diesel-electric submarines, a defence website reported on Thursday.

Jane's Defence Weekly reported Russia's state-
owned United Shipbuilding Corporation made the
offer in December last year. The company has also
proposed to conduct refit work on three of the
Indian Navy's existing class of Kilo class
submarines to extend their operational lives by 10
years, Jane's Defence Weekly reported.

"The entire package—dubbed 'three plus
three—has reportedly been priced at $1.8-2
billion," Jane's Defence Weekly reported. An
agreement was expected to be formalised at a meeting of Russian and Indian officials in Goa in
March, which was cancelled on account of the coronavirus outbreak. The submarines on offer from
Russia are reportedly ships that are about 30-years-old.

The Kilo class submarines, which run on batteries under water, are numerically the most
important class of underwater vessels in the Indian Navy. India purchased a total of 10 Kilo class
submarines, which are called the Sindhughosh class, with the majority delivered before the fall of
the Soviet Union in 1991. The first ship, INS Sindhughosh, was commissioned in 1986. The
'youngest' Kilo class submarine in the Indian Navy was inducted in 2000.

Over the past two decades, India and Russia have worked to upgrade the Kilo class fleet with
new sonar systems, electronics and weapons, including the Klub cruise missile, which can hit ships
and targets on land. The ongoing upgrade will extend the operational life of these vessels to 35
years. Most of these submarines were upgraded at the Zvezdochka shipyard at Severodvinsk in
Russia.

The Indian Navy's fleet of Kilo class submarines is estimated to number eight vessels currently.
One Kilo class submarine of the Indian Navy, the INS Sindhurakshak, suffered extensive damage
in a dockside explosion in Mumbai in 2013 that killed 17 sailors and was retired. Another ship, the
INS Sindhuvir, is being transferred to Myanmar.

The offer from Russia for refurbished submarines comes as the Indian Navy grapples with a
shortage in diesel-electric submarines, caused by the delays in the induction of the French-designed
Scorpene class ships. The Indian Navy has also made slow progress on finalising a supplier for six
new submarines under the Project 751 programme, which estimated to have a contract value of
about $7 billion dollars. The Indian Navy can induct the old Russian Kilo class submarines faster
as it is familiar with the design and its equipment.

The Kilo class submarine has been exported to numerous countries including China, Iran and
Vietnam. Russia is continuing to build an upgraded version of the Kilo class for its navy.

Fighter deal

Interestingly, the offer for the used submarines comes months after Russia confirmed that the
Indian Air Force was planning to "urgently buy" 21 ‘mothballed” MiG-29 fighters. Last year, the
CEO of Russia's MiG Aircraft Corporation claimed that a deal was being negotiated.

The government had granted preliminary approval for the deal, estimated to be valued at $847
million, in February last year. The 21 MiG-29 jets are believed to be jets that were built in the
Soviet era, but had not seen service.
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Like the Kilo class submarine, the MiG-29 is a numerically important weapon for the Indian Air
Force, with over 60 jets in service. The Indian Air Force has been upgrading the MiG-29 with new
radars, electronics, weapons and increased fuel capacity.

https://www.theweek.in/news/india/2020/04/03/after-mig-29-jets-india-mulling-offer-of-
refurbished-submarines-from-russia.html
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‘Prepare or suffer’: CDS Gen Rawat
delivers blunt message on Covid-19 battle

He said that the army, navy and air force have moved into action by
dedicating 17-18 hospitals to care for the infected, and the total bed
capacity in the forces has been ramped up to 15,000 so far
By Shishir Gupta
New Delhi: India’s Chief of Defence Staff (CDS) Gen Bipin Rawat believes that India must
break the Covid-19 virus chain by April 14, through the lockdown and social distancing, or be
prepared to weather the long-term
consequences of the pandemic.

“The military dictum is ‘prepare or
perish’, but in these times of Covid we have
refined it to ‘prepare or suffer’. We must
arrest the spread of the virus through a
100% lockdown and social distancing by
April 14. With the harvesting season around
the corner, India cannot afford the numbers
to go up. The military is totally prepared to
stand up to the demands made by
government and the people,” Gen Rawat said in a phone interview.

He said that the army, navy and air force have moved into action by dedicating 17-18 hospitals
to care for the infected, and the total bed capacity in the forces has been ramped up to 15,000 so
far. “We have hospitals ready even in far-off places like Dimapur and Zakhama in Nagaland, even
though the virus has not spread in North-east India. We have now two to three hospitals ready in
each zone to treat, manage and control the infection,” he said.

The CDS said that the military and its doctors were constantly in touch with the Union health
ministry, and he, as secretary of military affairs, was attending meetings with PK Mishra, principal
secretary to the Prime Minister, and cabinet secretary Rajiv Gauba.

Gen Rawat said that one ward in each hospital, including places such as Delhi where the base
hospital is normally crowded, will be dedicated for Covid-19 patients. “We have created isolation
and quarantine facilities in Jaisalmer, Jodhpur and Jhansi to accommodate 500 patients each for
treatment, to add to the capacity of para-military facilities, such as the one in Manesar,” he said.

The single-point military advisor to the government said that since army, navy and air force
schools are closed due to the lockdown, the premises can be prepared as quarantine centres. “We
have three army public schools, one navy school and one air force public school in Delhi. It has
been decided that these schools should be made ready to be made quarantine centres, if required.
Even though the capacities of these schools is about 1,500 patients each, only 200 will be put up in
each school due to proper sanitation requirements. The same model is being readied in other parts
of the country if there is a requirement, or in a worst-case scenario.”
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Gen Rawat also said that the defence ministry has made an important change in the procurement
manual by allowing advance payments to be made to the manufacturers of medical equipment such
as ventilators, masks and protection suits. “We have already placed an order of 370 ventilators with
the DRDO {Defence Research and Development Organisation} and are asking ordnance factories
also for manufacture of masks and PPE {personal protective equipment} suits. The power to make
advance payments has been given to director generals of armed medical services, army
commanders, corps commanders and brigade commanders so that there is no shortage of any
medical supplies, both for troops and the public,” he said.

The CDS also said that two naval medical ships were ready to help neighbouring countries in
case of a medical emergency. The air force, which recently flew a 14-member team to the
Maldives, is prepared to ferry medical supplies in and out of the country.

Although Gen Rawat is optimistic that India can contain the virus, he is “keeping his fingers
crossed” and hoping that “social distancing, lockdown, and the Indian summer heat” will end the
threat.

https://www.hindustantimes.com/india-news/must-break-virus-chain-gen-rawat/story-
ERUFfxopfgFFkdD5rSMWVP. html
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Indian Su-30MKI fleet could reach
staggering 350 fighters as HAL expects
further orders for license production

India’s state owned Hindustan Aeronautics Limited has completed the production of all 272 Su-
30MKIs under multiple contracts from the Indian Air Force to manufacture the aircraft under
licence, and now expects the Air Force will place further orders for the jets.

Seeing its first flight in the year 2000, and entering service in 2002, the Su-30MKI is India’s
only class of heavyweight fighter jet and by far the most capable platform in its fleet. The aircraft
has been gradually modernised over its long production run, and today performs multiple roles
from a precision bomber to a strike fighter, a maritime strike fighter, an ‘AWACS killer’ and a
dedicated air superiority fighter.

The fighter is compatible with a wide range of munitions from the BrahMos cruise missile to the
R-77 and Astra active radar guided air to air missiles, the SPICE guided bomb and the K-100
missile designed to engage enemy support aircraft at extreme ranges. In terms of flight
performance the aircraft is unrivalled, with its speed, altitude, manoeuvrability and endurance far
exceeding those of other Indian jets such as the Rafale and Mirage 2000.

The Su-30MKI is produced under licence from Russia’s United Aircraft Corporation, of which
Sukhoi is a subsidiary, and forms the backbone of the Indian Air Force today with a dozen active
squadrons. HAL previously requested that the Indian Defence Ministry provide an additional order
for licence assembly of 72 Su-30MKI fighters, which would cost around $5 billion — or around $70
million per aircraft.

In an official statement on March 31st, the company expressed hope that the Air Force would
order 83 jets, stating: “the order book is likely to attain a healthy position during the next financial
year 2020-21.” The Indian Air Force currently suffers from a shortage of over 250 fighter jets, and
intends to field 42 squadrons by the mid-late 2020 where it currently fields under 30.

https://www.defenceaviationpost.com/2020/04/indian-su-30mki-fleet-could-reach-staggering-350-
fighters-as-hal-expects-further-orders-for-license-production/
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Warships on standby, IAF transport fleet
activated in wake of coronavirus pandemic

More than 8,500 doctors and staff are available to extend assistance to civilian administration
By Manu Pubby
New Delhi: The air force transport fleet has been activated to transport essential equipment and
medicines and warships have been kept on standby for quick deployment as India gets ready to
battle the most difficult phase of the Covid-19 crisis.

Defence minister Rajnath Singh, who took stock of preparedness levels of the armed forces on
Wednesday, has directed that all support must be made available to the civil administration that is
coordinating efforts to keep the situation under control.

While the armed forces have already made quarantine facilities available and defence public
sector units are producing essential medical equipment, the air force has now been activated to
transport medical supplies to Jammu and Kashmir, Ladakh, Manipur and Nagaland on an urgent
basis, given the disruption in land transport.

The air force said it has airlifted 25 tonnes of supplies in the past three days and all of its
transport fleet is now geared to meet emerging demands from across the country. The C 17 heavy
lifter, AN 32 transport aircraft and even the C 130J Special Operations aircraft are now being
tasked to ferry essentials on the request of civil authorities.

In addition, the smaller Dornier aircraft are being operated by both the air force and navy to
carry samples for testing and medical teams that need to be sent on an urgent basis. “The medical
supplies include personal protective equipment (PPE), hand sanitisers, surgical gloves, thermal
scanners and medical personnel,” the air force spokesperson said.

The navy is also keeping its warships on standby if assistance is required in transporting large
quantity of goods to coastal regions and islands. While earlier, two amphibious warfare ships were
kept ready for sending assistance to neighbouring nations if required, other ships can also be made
available to transport critical supplies if the need arises.

The defence minister was informed by Chief of Defence Staff General Bipin Rawat that more
than 9,000 hospital beds have been made available exclusively to deal with Covid-19 cases,
besides the multiple quarantine facilities that are currently functional in different parts of the
country.

The armed forces medical services will shortly be dispatching critical medical equipment to
Nepal as well, with army chief General MM Naravane acting on the direction of the defence
minister to provide all possible aid to neighbouring nations. More than 8,500 doctors and support
staff are also available to extend assistance to civilian administration. Besides, the armed forces are
also keeping retired health professionals at readiness to volunteer their services as the situation
evolves. As many has 25,000 National Cadet Corps (NCC) cadets are being mobilised for local
assistance in coordination with civilian authorities.

https.//economictimes.indiatimes.com/news/defence/warships-on-standby-iaf-transport-fleet-
activated/articleshow/74937546.cms
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Karnataka exempts aerospace and

defence firms from Covid-19 lockdown
By Ajai Shukla

In a decisive measure to protect Karnataka’s companies that manufacture parts and systems for
the assembly lines of global aerospace and defence (A&D) majors like Boeing and Airbus, the
state government has exempted local A&D manufacturers from the nationwide anti-Covid-19
lockdown and permitted them to resume manufacturing activities with immediate effect.

“...The State Government hereby [exempts] industries supplying to Defence & Aerospace
manufacturing... from the purview of the Lockdown and further to relax the restrictions imposed
on the movement of workers and staff working in these industrial units,” stated a circular issued on
Wednesday by Gaurav Gupta, the principle secretary in Karnataka’s commerce and industries
department.

It is unclear whether the Karnataka government’s action will be emulated by the governments of
Telangana and Maharashtra, where A&D firms also have a significant presence. Tamil Nadu had
declared A&D industries to be “essential public utilities” on March 24.

This comes as a relief to Karnataka’s A&D manufacturing firms, consisting mostly of medium,
small and micro enterprises (MSMESs) such as Dynamatic Technologies, Rossell India Ltd and
Sasmos, who are, for certain components and systems, the sole suppliers to Boeing production
lines in the US and the Airbus assembly line in Toulouse, France.

For example, Dynamatic builds “flap track beam assemblies” for all 58 single-aisle airliners that
Airbus assembles each month. Without the on-time delivery of this crucial system, Airbus’
assembly of A-318, A-319, A-320 and A-321 airliners in France (54 per month) and China (four
per month) would grind to a halt.

Indian A&D firms believe that uninterrupted and timely supply remains critical for their
credibility. In the US and France, A&D production continues, even as other factories and shops
have been shuttered to stop the spread of Covid-19. The US federal government has ordered the
A&D industry’s 2.5 million employees to continue reporting for work, after the defence industry
lobbied Congress and the Pentagon for a special dispensation on the grounds of national security.

In France, too, Airbus was closed for four days last fortnight, but then resumed production and
assembly activities with the government’s encouragement.

In these circumstances, Indian A&D firms are experiencing strong pressure to adhere to
contracted supply schedules. This was highlighted over the weekend, when the highway police
stopped a container truck transporting an Apache helicopter cabin, manufactured in Hyderabad by
Tata Advanced Systems Ltd (TASL), to Mumbai for onward shipment to Boeing’s Apache
helicopter assembly facility in the US. Eventually, the Union government was requested to
intervene to allow the truck to proceed to Mumbai, where the cabin was shipped to the US.

“For Indian firms supplying global majors, Covid-19 is both a threat and an opportunity. We
could shelter behind force majeure clauses in our contracts to justify failure in meeting supply
obligations due to the pandemic. On the other hand, we could demonstrate that, despite serious
difficulties, Indian firms will deliver on time,” says Udayant Malhoutra, chief of Dynamatic
Technologies.

With this motivation, Malhoutra petitioned the Karnataka government to allow A&D production
as a special exemption from the lockdown. “Karnataka’s reaction was swift and decisive. The state
government took just five days to issue the exemption order. Now it is up to us to resume
production quickly,” he said.

A&D firms such as Dynamatic have already implemented enhanced separation norms between
workers and sophisticated Covid-19 awareness and prevention programmes. However, their
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workers, many of whom live within walking distance of the production plant, will have to obtain
curfew passes from the police to travel to work.

Indian A&D firms are carving out a steadily growing space as suppliers to global “original
equipment manufacturers” (OEMs) such as Boeing, Airbus, Lockheed Martin, Bell Helicopters and
others. Last year, Boeing sourced over Rs 7,000 crore worth of components and services from over
200 Indian companies, while Airbus sourced over Rs 4,500 crore worth of components and
services from some 45 Indian companies.
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Coronavirus pandemic | BCG vaccines

cut death rate, study claims

The study analysed dataset from 178 countries of COVID-19 cases
and deaths recorded from March 9-24

Countries with mandatory Bacillus Calmette-Guérin (BCG) vaccinations have a 10 times lower
death rate from the novel coronavirus (scientific name SARS-CoV-2), compared to those without
it, a new study has shown, The Economic Times reported.

The BCG vaccine is administered at birth in countries such as India, Japan and Brazil which
have historically suffered from tuberculosis and is a part of their universal vaccination policy.
Many rich countries such as the US, the Netherlands or Italy—all suffering widely from the
disease—do not incorporate this.

The paper is co-authored by Paul Hegarty and Helen Zafirakis from Mater Misericordiae
University Hospital in Ireland, Andrew DiNardo from the Baylor College of Medicine in, Houston,
Texas, and Dr Ashish Kamath, a professor of Urologic Oncology (Surgery) and cancer research at
MD Anderson Cancer Centre in Houston, Texas. It is presently under review for publication by
science journals.

The study analysed a dataset from 178 countries of coronavirus disease (COVID-19) cases and
deaths recorded from March 9-24 (15 days). This included 21 countries with no vaccination
programme and 26 where the status is unspecified — both treated as having no programme.

It found that occurrence in countries without BCG vaccination was 358.4 per million compared
to 38.4 per million in those with the vaccination. The death rate in countries without the
vaccination programme is 40 per million compared to 4.28 per million in countries with the
programme.

Dr Kamath said the protective effect of BCG was expected as “peer reviewed studies show
effectiveness of BCG vaccine to confer protective immunity against viral infection”, but the
magnitude of difference was “pleasantly surprising”.

Australia is already conducting a 4,000 people strong clinical trial for a candidate vaccine from
BCG, but the level of immunity of those vaccinated at birth is still unknown. As of April 3, one
million COVID-19 cases have been recorded globally.

People who received the vaccination as children would still have to be tested for whether the
BCG-induced immunity remains if they need to be re-vaccinated, said Dr Kamath, cautioning that
any policy decision would have to await the results of the clinical trial.

As per Dr Kamath, his institution is starting its own clinical trial with around 1,000 healthcare
workers and has plans to expand as demand increases. The data will be under watch of the US
Food & Drug Administration (FDA).

“We will vaccinate healthcare workers at highest risk first, such as those who work in
emergency centres, ICUs and watch for how protective the vaccine proves,” he said and added that
talks are also on for India to take part in the study.
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The study does note that there may be “confounding factors in the correlation, but the trend is
striking”.
https://'www.moneycontrol.com/news/india/coronavirus-pandemic-bcg-vaccines-cut-death-rate-study-
claims-5103481.html
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COVID-19: new study finds evidence hinting
at possible airborne transmission of novel
coronavirus

As of April 2, the novel coronavirus pandemic has spread across 203 countries and territories
around the world, killing more than 47,200 individuals and infecting more than 9.4 lakh people.

Most, if not all transmission of the virus thus far, has been observed to have taken place when an
individual has come into contact with respiratory droplets and droplet nuclei emitted by infected
persons through coughing, sneezing, talking, and direct/indirect touching.

Meanwhile, several other modes of transmission have also been discussed and studied since the
outbreak of COVID-19. And now, a new study has found evidence that hints at the possibility of
airborne transmission of the novel coronavirus, reports the South China Morning Post. In spite of
its findings, however, the researchers have insisted that this “does not confirm the airborne spread”
of the deadly virus just yet.

Airborne transmission of a virus occurs through tiny aerosol droplets which are smaller than 5
micrometers in diametre. These droplets can linger in the air for hours, and anyone inhaling them
can effectively get infected with the said virus. In the case of the novel coronavirus, such
transmission could also cause more damage, as the virus gets inhaled deep into the lungs.

To examine the likelihood of airborne transmission in the case of the novel coronavirus,
researchers from the University of Nebraska Medical Centre and the National Strategic Research
Institute at the University of Nebraska collected air samples from 11 rooms where 13 confirmed
cases of COVID-19 were being treated.

After studying the samples, genetic material from the coronavirus—which was emitted by the
patients—was naturally found in obvious places such as lavatories and daily-use items. But more
importantly, 63.2% of the air samples collected from the inside of the rooms, and 66.7% of those
taken from outside those rooms, also showed traces of the virus. The in-room samples had higher
traces of the virus than those taken from the corridors.

The highest concentration of the virus’ genome, however, was found 2 metres away from a
patient who was receiving oxygen through a nasal tube.

Such circumstances particularly increase the possibility of airborne transmission of COVID-19,
says the World Health Organisation (WHO).

“In the context of COVID-19, airborne transmission may be possible in specific circumstances
and settings in which procedures or support treatments that generate aerosols are performed; i.e.,
endotracheal intubation, bronchoscopy, open suctioning, administration of nebulised treatment,
manual ventilation before intubation, turning the patient to the prone position, disconnecting the
patient from the ventilator, non-invasive positive-pressure ventilation, tracheostomy, and
cardiopulmonary resuscitation,” the WHO stated in a scientific brief on March 29.

Furthermore, Anthony Fauci, the director of the US National Institute of Allergy and Infectious
Diseases and one of the top experts in this field, has also insisted that he simply could not rule out
this possibility, due to the “limited evidence that some potential for airborne transmission exists”.
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On the other hand, it is also important to not jump the gun, and interpret these initial findings
carefully.

In its brief, the WHO highlighted one such experimental study that was recently published in the
New England Journal of Medicine, which concluded that “people may acquire the virus through
the air and after touching contaminated objects”.

However, not only was the experimental laboratory setting used in this study far different from a
clinical setting, but the machines used to generate aerosols were too high-powered to accurately
reflect normal human cough conditions.

Therefore, more research on this subject, particularly one that can be seamlessly applied to the
real world, is an absolute must before airborne transmission of COVID-19 can be declared as a
genuine possibility.
https://weather.com/en-IN/india/coronavirus/news/2020-04-02-covid-19-study-possible-airborne-
transmission-novel
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