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The face mask will be mass-produced using an injection moulding technique for volume 
production. A demand of 10,000 units has been received from PGIMER and ESIC Hospitals. 
https://www.deccanherald.com/city/top-bengaluru-stories/drdo-maintains-anti-coronavirus-tech-
innovations-with-two-inventions-821483.html 

 

 
Sun, 05 April 2020 

Coronavirus in India: DRDO designs  
sanitisation chamber, special face mask 

Vehicle Research and Development Establishment (VRDE), Ahmednagar, a DRDO laboratory 
has designed a full-body disinfection chamber called Personnel Sanitization Enclosure. This 

walkthrough enclosure is designed for personnel decontamination, one person at a time 
By Manjeet Singh Negi 

New Delhi: In the ongoing efforts against the coronavirus pandemic, Defence Research and 
Development Organisation (DRDO) has been using scientific endeavors to develop products in an 
accelerated manner. The DRDO laboratories are working with industry partners for volume 
production of special face masks and personal sanitisation chambers. 

Personnel Sanitization Enclosure 
Vehicle Research and Development Establishment (VRDE), Ahmednagar, a DRDO laboratory 

has designed a full-body disinfection chamber called Personnel Sanitization Enclosure. This 
walkthrough enclosure is designed for personnel decontamination, one person at a time. This is a 
portable system equipped with sanitizers and soap dispenser. 

The decontamination is started using a foot pedal at the entry. Upon entering the chamber, an 
electrically operated pump creates a disinfectant mist of hypo sodium chloride for disinfecting. The 
mist spray is calibrated for the operation of 25 secs and stops automatically indicating the 
completion of the operation. 

As per the procedure, personnel undergoing disinfection will need to keep their eyes closed 
while inside the chamber. Approximately 650 personnel can pass through the chamber for 
disinfection until a refill is required. 

The system has seen-through glass panels on sidewalls for monitoring purposes and is fitted 
with lights for illumination during night time operations. A separate operator cabin is provided to 
monitor overall operations. 

The system has been manufactured with the help of M/s Dass Hitachi Ltd, Ghaziabad, within a 
time span of four days. This system can be used for the disinfection of personnel in the areas of 
controlled ingress and egress such as entry and exit to hospitals, malls, office buildings, and critical 
installations. 

Face Masks 
RCI, Hyderabad and TBRL, Chandigarh, have developed face protection masks for health care 

professionals handling the Covid-19 patients. Its lightweight makes it convenient for comfortable 
wear for long durations. This design uses commonly available A4 size Over-Head Projection 
(OHP) film for face protection. 

The holding frame is manufactured using Fused Deposition Modeling (3D printing). The 
polylactic acid filament is used for 3D printing of the frame. This thermoplastic is derived from 
renewable resources such as corn starch or sugarcane and is biodegradable. The face mask will be 
mass-produced using an injection molding technique for volume production. 

A hundred face shields are being produced daily in TBRL and provided to PGIMER, 
Chandigarh. Similarly, 100 are produced at RCI and have been handed over to ESIC, Hyderabad. 
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Demand for 10,000 Nos. has been received from PGIMER and ESIC Hospitals based on the 
successful user trials. 
https://www.indiatoday.in/india/story/coronavirus-in-india-drdo-designs-sanitisation-chamber-
special-face-mask-1663404-2020-04-05 
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डीआरडीओ ने बनाए पसर्नल सनेैटाइजेशन ए क्लोजर  

और फेस प्रोटेक्शन मा क, जान क्या है खास बात  
कोिवड-19 महामारी पर अंकुश लगाने के िलए चल रहे प्रयास  म, रक्षा अनुसधंान और िवकास सगंठन 

(डीआरडीओ) ने एक पूरे शरीर के आकार के बराबर सिैनटाइजेशन ए क्लोजर और फेस प्रोटेक्शन मा क 

बनाया है। फेस प्रोटेक्शन मा क की आपूितर् अब थोक म अ पताल  म की जा रही है। 
अहमदनगर म वाहन अनुसधंान और िवकास प्रित ठान, डीआरडीओ प्रयोगशाला ने पूणर् शरीर को कवर कर 

सकने वाला कीटाणशुोधन चबर िडजाइन िकया है िजसे पसर्नल सेिनटाइजेशन ए क्लोजर कहा जा सकता 
है। 

डीआरडीओ ने कहा, “यह ए क्लोजर एक बार म एक यिक्त का पिरशोधन करने के िलए बनाया गया है। 
यह एक पोटेबर्ल िस टम है जो सिैनटाइजर और सोप मशीन से लसै है।”इसम प्रवेश करने पर एक पडैल का 
उपयोग करते हुए पैर का पिरशोधन शु  िकया जाता है। िफर कक्ष म प्रवेश करने पर, िबजली से चलने वाले 

पंप कीटाणनुाश करने के िलए हाइपो सोिडयम क्लोराइड की एक कीटाणनुाशक धुंध बनाता है। यह धुंध पे्र 

25 सेकंड के ऑपरेशन के िलए कैिलबे्रट िकया जाता है और िफर खुद ऑपरेशन पूरा होने का सकेंत देता है। 

इस प्रिक्रया के अनुसार, कीटाणशुोधन से गजुरने वाले किमर्य  को चै बर के अदंर रहते हुए अपनी आंख 

बंद रखनी ज री होती है। डीआरडीओ ने कहा, “इस प्रणाली का िनमाणर् गािजयाबाद म डास िहताची िलिमटेड 

की मदद से चार िदन  म िकया गया है। इस प्रणाली का उपयोग लोग  को कीटाणमुकु्त करने के िलए िकया 
जा सकता है, जसेै िक अ पताल , माल , कायालर्य और अ य मह वपूणर् जगह  के प्रवेश और िनकास वार 

पर।”  

इसके अलावा, हैदराबाद के िरसचर् सटर इमरत और चंडीगढ़ के टिमर्नल बॉिलि टक्स िरसचर् लेबोरेटरी 
(TBRL) ने कोिवड -19 रोिगय  को देखरेख म लगे वा य किमर्य  के िलए फेस प्रोटेक्शन मा क िवकिसत 

िकया है। इसका वजन कम होने के कारण इसे यादा देर तक आसानी से पहना जा सकता है। इसका 
िडजाइन चेहरे की सरुक्षा के िलए आमतौर पर उपल ध अ4 आकार के ओवर-हेड प्रोजेक्शन (ओएचपी) िफ म 

का उपयोग करता है। डीआरडीओ ने कहा, “होि डगं फे्रम का इ तेमाल यूजन िडपोिजट मॉडिलगं  

(3 डी िप्रिंटगं) के जिरए िकया जाता है। फे्रम की 3 डी िप्रिंटगं के िलए पॉलीलैिक्टक एिसड िफलामट का 
इ तेमाल िकया जाता है।” 
https://www.livehindustan.com/health/story-drdo-creates-personal-sanitization-enclosure-and-face-
protection-mask-3128497.html 
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सकेगा। इस काम के िलए िडफस िरसचर् एंड डवेलपमट ऑगनाइजेशन (डीआरडीओ) ने खास पोटबल बैकपैक 

सिैनटाइजेशन इक्यूपमट तैयार िकया है। उपकरण की खास बात यह है िक इसे कहीं पर भी कमर पर 

लादकर आसानी से ले जाया जा सकता है। यिद इस उपकरण को कमर पर लादकर काम नहीं करना है तो 
डीआरडीओ ने एक और िवद ट्रॉली सिैनटाइजेशन उपकरण भी तैयार िकया है, िजसे आसानी से कहीं भी ले 

जाया जा सकता है।  

अफसर  का कहना है िक इस उपकरण का इ तेमाल अ पताल , मेट्रो, बस  समेत उन दगुर्म और तंग 

इलाक  म िकया जा सकता है, जहां बड़ ेसिैनटाइजर वाहन  का जाना सभंव नहीं है। इस वक्त सै य क्षेत्र  म 

बड़ ेसिैनटाइजर वाहन  से इलाके को सिैनटाइज करने का काम चल रहा है, लेिकन सेना को हाई ए टी यूड 

एिरया म इस काम को लेकर खासी परेशानी का सामना करना पड़ रहा है। इस एिरया म जवान  की बैरक  को 
यूिनट  और कायार्लय  को सिैनटाइज करने के िलए यह उपकरण कारगर सािबत ह गे। एयरफोसर् और नेवी 
के िलए भी यह बड़ ेमददगार बनगे। दोन  तरह के ये सिैनटाइजेशन उपकरण िद ली पुिलस ने भी डीआरडीओ 

से िलए ह। 

ये है उपकरण की खािसयत 
• द सटर फॉर फायर एक्स लोिसव इनवायरमट से टी की मदद से दो तरह के बैकपैक व िवद ट्रॉली 

सिैनटाइजेशन उपकरण तैयार िकए गए। 

• बैकपैक उपकरण इनकॉरपोरे स लो पे्रशर वीन लडू टेक्नोलॉजी (एयर एंड िडसइनफेक्टट िलिक्वड) 

पर आधािरत है। 

• यह बैकपैक उपकरण 300 वगर् मीटर एिरया को एक बार म सिैनटाइज कर सकता है। 

•  दसूरा हायर कैपेिसटी िवद ट्रॉली वाला उपकरण िसगंल लडू टेक्नोलॉजी पर आधािरत है। 

• िवद ट्रॉली उपकरण की टक कैपेिसटी 50 लीटर की होगी और 15 मीटर दरूी से यह 3000 वगर् मीटर 

सिैनटाइज कर सकेगा 

सिैनटाइजर, मा क भी बना रहा डीआरडीओ 
कोरोना वायरस के चलते डीआरडीओ इन िदन  सिैनटाइजर व मा क भी तैयार कर रहा है। सिैनटाइजर 

की स लाई िविभ न फोसज के साथ-साथ िद ली पुिलस को भी की गई है। अभी तक डीआरडीओ की ओर से 

4000 लीटर सिैनटाइजर िविभ न आ डर् फोसस को, 1500 लीटर िमिन ट्री ऑफ िडफस, 300 लीटर ससंद 

भवन के िलए और 500 लीटर अ य सरुक्षा एजिसय  को उपल ध करवाया जा चुका है। इस वक्त डीआरडीओ 

रोजाना 20 से 30 हज़ार लीटर सिैनटाइजर का उ पादन कर रहा है। इसके अलावा रोजाना 10 हज़ार एन-99 

मा क भी तैयार िकए जा रहे ह। अभी तक 20,000 थ्री लेयर मा क डीआरडीओ की ओर से िद ली पुिलस को 
उपल ध करवाए जा चुके ह। जबिक एन-95 मास कभी बनाए जा रहे ह। 
https://www.amarujala.com/haryana/panchkula/drdo-designed-portable-backpack-sanitization-
equipment-panchkula-news-pkl3715243170 
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Sun, 05 April 2020 

Portable sanitization enclosure  
to be designed for Delhi residents 

The system consists of roof mounted and bottom tanks with a total of 700 liters  
capacity. Approximately 650 personnel can pass through the chamber for  

disinfection until the refill is required 
New Delhi: In a bid to contain the spread of coronavirus, the Defence Research and 

Development Organisation (DRDO) has designed a personnel sanitization enclosure that can be 
used for disinfection of personnel at entry to hospitals, malls, office buildings and critical 
installations.  

This walk through enclosure is 
designed for personnel 
decontamination, one person at a time. 
This is a portable system equipped with 
sanitiser and soap dispenser. The 
decontamination is started using a foot 
pedal at the entry. 

On entering the chamber, electrically 
operated pump creates a disinfectant 
mist of hypo sodium chloride for 
disinfecting. The mist spray is 
calibrated for an operation of 25 
seconds and stops automatically 
indicating completion of operation. 

The system consists of roof mounted and bottom tanks with a total of 700 liters capacity. 
Approximately 650 personnel can pass through the chamber for disinfection until the refill is 
required. 

A separate operator cabin is provided to monitor overall operations. 
This system can be used for disinfection of personnel at the areas of controlled ingress and 

egress such as entry and exit to hospitals, malls, office buildings and critical installations. The 
DRDO has also developed a face protection mask for healthcare professionals handling COVID-19 
patients. Its light weight construction makes it convenient for comfortable wear for long duration. 
This design uses commonly available A4 size Over-Head Projection (OHP) film for face 
protection. 

The total positive cases of COVID-19 in India stand at 3,072, according to the Ministry of 
Health and Family Welfare. 
https://www.timesnownews.com/mirror-now/in-focus/article/portable-sanitization-enclosure-to-be-
designed-for-delhi-residents/573958 
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They say DRDO Chairman Dr G Satheesh Reddy has been interacting with the Scientists and 
industry partners constantly over video conferencing three to four times a day monitoring the 
progress of the design and mass production of these products.  

Vibrant team  
The young RCI team consists of scientists from mechanical, electronics and computer science 

streams working on various missile systems. Their areas of expertise are in electromechanical and 
hydraulic actuation systems, missile electronic packaging and dynamic testing, imaging sensor and 
processing, on board embedded computers and real-time software development. 

Three core and five supporting teams have been logging close to 20 hours a day in the last two 
weeks. Most of the team members average around 35 years. 

The core team consists of G Sreedhar Babu, Harish Akella, Maruti Sairam with the logistics 
support from Dr Rahul Dixit, Dr P Anil Kumar, RJK Chari, Harminder Singh and Kuldeep.  

Their expertise range from electro mechanical actuation systems, imaging infrared seekers, 
missile launch console development, missile software development, fiight avionics simulation and 
testing, high precision and response valves, electrical integration of missile systems, heat 
exchangers and marine systems.  

These youngsters (with 10 to 20 years of experience) have worked with missions, including  
A-SAT, exo\endo-air defence missiles, UAVs, target missiles, Nag, Helina, B05, K4, precision 
guided munitions, anti-radiation missile and oating test range.  

Sources say that Scientists have used 
most of the proven missile systems to suit 
the urgent timelines with minimal tweaking.  

“The visor-type face mask is the best 
example of quick design and development 
within three days. Various design options 
were explored and the prototypes were 3D 
printed by our production partners and 
given to a team of doctors for necessary 
inputs and suggestions. The nal product was 
released after accommodating their 
suggestions,” says a scientist.  

For multiplexing ventilation system, the 
design was completed in a day with 14 
different options being made available to 
the users. The prototypes were evaluated by 
a team from Apollo DRDO Hospital and 
ESICH. 

Big Challenges 
The RCI team said that everyone was 

motivated to design and deliver products despite several challenges owing to COVID-19 
restrictions, including the lockdown.  

“All of us had the required knowledge and expertise to do the job. There were many issues to be 
solved as we are using the existing designs for a completely different purpose. Lot of verication 
and validation were to be done as these were now being part of a medical device. In addition we 
had to face technical and logistic challenges. The Management Service Division, Procurement 
wing, office of RCI director (Narayana Murthy) and ofce of Director General, Missiles and 
Strategic Systems (MSR Prasad) have been backing our efforts non-stop,” says another scientist.  

The team sought special permissions from the Ministry of Defence to fast-track procurement 
process, following which the purchase order was placed within a day for prototype development 
and die-making. In the normal process this would have taken three weeks.  
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The Vehicle Research and Development Establishment, a DRDO laboratory at Ahmednagar in 
Maharashtra, has developed a `Personnel Sanitization Enclosure', an official release said here. 

The walk-through enclosure is a portable system equipped with sanitizer and soap dispenser. 
"The decontamination is started using a foot pedal at the entry. On entering the chamber, an 

electrically operated pump creates a disinfectant mist of hyposodium chloride for disinfecting," the 
DRDO release said. 

"The mist spray is calibrated for the operation of 25 seconds and stops automatically. Personnel 
undergoing disinfection will need to keep their eyes closed while inside the chamber," it said. 

Some 650 personnel can pass through the chamber for disinfection until a refill of sanitizing 
solution is needed. 

The system was manufactured with the help of M/s Dass Hitachi Ltd, Ghaziabad, within four 
days, and can be used for disinfection of personnel at entry and exit to hospitals, malls, office 
buildings and critical installations, the DRDO release said. 

The Research Centre Imarat (RCI), Hyderabad and Terminal Ballistics Research Laboratory, 
Chandigarh, have developed a face protection mask for doctors and nurses who are treating 
COVID-19 patients, it said. 

"Its lightweight construction makes it convenient for comfortable wear for a long duration," the 
release added. 
https://www.newindianexpress.com/nation/2020/apr/04/covid-19-outbreak-drdo-develops-
disinfection-chamber-face-mask-2125825.html 
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Ventilators, masks & PPE suits: Here’s  
how DRDO is taking on Covid-19 

By Aman Rawat 
• DRDO is special adhesive to make full-body suits at low cost at a scalable level 
• DRDO is also addressing the shortage of ventilators 
• It is also manufacturing masks and sanitisers 

In the wake of the Covid-19, tech startups have taken the charge and are helping the healthcare 
ecosystem come with unique propositions to solve medical and safety challenges. Joining these 
forces against Covid-19, state-owned Defence Research and Development Organisation (DRDO) 
has come with a slew of measures that can come handy in these situations. 

To start with, the DRDO is addressing the shortage of personal protective equipment by using a 
special adhesive which finds its application in submarines. Scientists are testing this adhesive to 
make full-body suits at low cost at a scalable level. This adhesive can be used as a special coating 
that can strengthen high-performance fabrics. DRDO uses this adhesive for making suits of 
paratroopers. 

DRDO has shared this technology with two companies which are now looking to manufacture 
around 15K to 20K suits every week. The first batch of these suits is expected to be completed 
shortly, according to a report by ET. 

Scaling-Up Manufacturing Of Safety Gear 
Besides the support in manufacturing personal protection equipment (PPE) or bodysuits, DRDO 

is also manufacturing five-layered N 99 face masks. These masks are being prepared at the 
Gwalior-based Defence Research and Development Establishment. As of now, it is manufacturing 
around 200K masks every week. 
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Further, DRDO has also come up with a reusable face shield to protect medical professionals 
from getting infected to coronavirus. These masks are produced at an in-house 3D printing facility 
used to make these masks and shields. 

Additionally, the DRDO has also taken up the responsibility to scale up the manufacturing of 
hand sanitisers. The organisation is producing them at multiple laboratories across the country. 
These sanitisers are provided to government agencies and police departments. 

The defence organisation is also addressing the shortage of ventilators to bolster the healthcare 
system of the country. DRDO chairman G Sateesh Reddy said that multi-patient ventilation kits 
have been developed and successfully tested that would enable the use of a single ventilator for 
four to eight patients in case of an emergency. 

Reddy also noted that most of these technologies are developed at a low cost so that their mass-
scale production can take off easily. He added that 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. 

Overall, the DRDO is supplying more than six items which are in high demand across the 
country amid the coronavirus outbreak. Reddy said that the organisation is working on to roll out 
more products in the coming days. For the same, the organization is in continuous touch with the 
private sector as well. “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 added. 
https://inc42.com/buzz/ventilators-masks-ppe-suits-heres-how-drdo-is-taking-on-covid-19/ 

 

 
Sun, 05 April 2020 

India’s Brahmos-ER trial just got postponed. 
What’s expected from new BrahMos? 

India’s DRDO called off a crucial missile test recently due to the outbreak of the Chinese Virus 
in the country which was followed by lock down announced by the government and closing of all 
International flights which prevented the participation of some critically important observers from 
Russia for crucial BrahMos test flight which now stands canceled. 

India which is now a part of the elite Missile 
Technology Control Regime (MTCR) carried out 
internal software upgradation to the Indo-Russian 
developed BrahMos missile which removed its 
290km range limiter and also successfully tested 
it’s up to 400km range recently, but desired longer 
version of the missile remains to be done and it 
was reported that now canceled test was actually 
of the new BrahMos with Extended range which 
has been designated as ” BrahMos-ER “. 

CEO of BrahMos Aerospace, Sudhir Kumar Mishra has confirmed to media that the BrahMos-
ER is ready which will have a range of 500km but a meager extended range of 100km will also 
come with better missile speed as the internal propellant carrying capability has been increased 
along with tweaked scram-jet air-breathing jet engine. which can now officially be able to fly over 
Mach 3 and close to Mach 4. 
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कोरोना वायरस से जगं म सेना ने सभंाला मोचार्, पड़ोसी  
देश  की सहायता के िलए भी तयैार 'भारत के लाल' 

कोरोना से जगं म भारतीय सेना भी बड़ ेपैमाने पर तैयारी कर रही है। उधमपुर ि थत उ तरी कमान 

मखु्यालय समेत पांच  सै य कमान मखु्यालय  म कोरोना वायरस टेि टंग लबै थािपत कर दी गई ह। वहीं, 
आ डर् फोसज मेिडकल सिवर्स ने अपने सभी कद्र  को नागिरक प्रशासन के सहयोग म लगा िदया है। राहत 

सामग्री पहंुचाने म भी सहयोग िकया जा रहा है।  

आ डर् फोसज ने देशभर म छह क्वारंटीन सिुवधा कद्र भी शु  कर िदए ह। यह कद्र मुबंई, जसैलमेर, 

मानेसर, चे नई, िहडंन और जोधपुर म ह। इनम 1737 लोग  को रखा गया है, िजनम से 403 को ज द 

िड चाजर् िकया जाएगा। मानेसर और िहडंन से तीन कोरोना पॉिजिटव मरीज  को बेहतर उपचार के िलए 

िद ली के सफदरगजं अ पताल रेफर िकया गया है। 

सेना की ओर से जारी बयान म कहा गया है िक ज रत पड़ने पर 15 और कद्र  को शु  िकया जाएगा। 
देशभर के 51 सै य अ पताल  म एचडीय ूऔर आईसीय ूभी तैयार कर िदए गए ह। इनम कुछ कोलकाता, 
िवशाखापतनम, कोिच, हैदराबाद के डुडंीगल, बगलु , कानपुर, जसैलमेर, जोरहट और गोरखपुर म ह। 

देशभर की ज रत को देखते हुए पांच सै य अ पताल  कमांड अ पताल (नादर्न कमांड) उधमपुर, िद ली 
कट सै य अ पताल (िरसचर् एंड रेफरल), एयरफोसर् कमांड अ पताल बगलू , एयरफोसर् मेिडकल कॉलेज 

पुणे, कमांड अ पताल (सट्रल कमांड) लखनऊ की वायरल टे ट लबै भी कोरोना सकं्रमण की जांच खोल दी ह। 
छह अ य अ पताल  म ज री उपकरण ज द थािपत िकए जा रहे ह। 

पड़ोसी देश की सहायता के िलए भी तैयार 

कोरोना वायरस के िखलाफ जगं को देखते हुए वायुसेना के िवशेष िवमान भी लोग  की सिुवधा और 

मेिडकल स लाई म लगाए गए ह। सेना के सी-17 हेवी िल टर जहाज म कू्र, मेिडकल टीम और सहायक 

टाफ सिहत 15 टन मेिडकल स लाई चीन भेजी गई। इसके अलावा सी-17 से ही ईरान म जाकर वहां फंसे 58 

भारतीय  िजनम 31 मिहलाएं और दो ब चे शािमल ह, को भी लाया गया। 

वायुसेना के िवमान  को ज री व तुओं, दवा और मेिडकल उपकरण  के पहंुचाने के िलए लगाया गया है। 
इस दौरान 60 टन सामग्री को देश के िविभ न भाग  म पहंुचाया है। 28 िफक्स िवगं और 21 हेलीकॉ टर को 
देशभर म टडबाई मोड पर रखा गया है। इसके अलावा छह नौ-सिैनक जहाज और पांच मेिडकल टीम भी 
पड़ोसी देश  की मदद के िलए तैयार ह। इ ह मालदीव, ीलकंा, बांग्लादेश, नेपाल, भटूान और 

अफगािन तान म तैनाती के िलए तैयार िकया गया है। 
https://www.amarujala.com/jammu/coronavirus-in-jammu-kashmir-j-k-news-in-hindi-indian-army-
ready-to-defeat-coronavirus?pageId=1 
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Indian Navy's southern command trains non-
medical staff to support fight against Covid-19 

Southern Naval Command has prepared a Training Capsule for Battle Field Nursing  
Assistant (BFNA) to train non-medical staffl who will work as force multipliers 

Mumbai: The COVID core working group of the Indian Navy's Southern Naval Command has 
prepared a Training Capsule for Battle Field Nursing Assistant (BFNA) to train non-medical 
personnel who will work as force multipliers in times of emergencies. The core team consisting of 
Command Medical Officer, Commanding Officers of INS Venduruthy & INHS Sanjivani and 
Command Training Officer have used the BFNA concept and developed a small capsule. 

Training to Fight COVID-19 
Basic concepts of hand hygiene, donning and doffing of PPE, the concept of biomedical waste 

management and carriage of casualty have been covered simply for the non-medical personnel. 
Simple strategies for infection prevention have also been dealt with in this course. 

The training is actively being carried out at all units of Southern Naval Command as an attempt 
to train non-medical personnel who will work as force multipliers in times of emergencies. A total 
number of 333 personnel have been trained to date in Southern Naval Command. 

Indian Navy's Guideline 
Amid the rising number of Coronavirus cases in the country, the India Navy has issued 

guidelines regarding the same and is monitoring the health of its officers and sailors. 
"Navy warships are carrying out necessary operations. The health of officers/sailors is being 

monitored. Navy has issued guidelines for manning in all commands and units in accordance with 
government guidelines while ensuring necessary operational functionality is maintained," Indian 
Navy sources said as quoted by new agency. 

Coronavirus Crisis 
The total number of positive cases in India has soared to 3072 while 75 people have died due to 

the infection. 213 people have either recovered or discharged. The country entered its eleventh day 
of the three-week shutdown aimed to curb the spread of the novel Coronavirus. 
https://www.republicworld.com/india-news/general-news/southern-command-trains-non-medical-
staff-to-fight-against-covid-19.html 
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MoD: Military to deploy  
more units to battle Covid-19 

Testing facilities, 15,000 beds, military schools to  
made available if needed, says defence ministry 

By Ajai Shukla 
With the national effort against the coronavirus disease (Covid-19) pandemic being increasingly 

enunciated in the rhetoric of a “war”, the ministry of defence (MoD) announced on Friday the 
deployment of additional military medical and logistics resources to aid government health 
authorities. 

The MoD said that, in addition to six quarantine facilities the armed forces have already 
established at Mumbai, Jaisalmer, Jodhpur, Hindon, Manesar and Chennai, the military will make 
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available “high dependency unit” and “intensive care unit” beds in 51 armed forces hospitals 
across the country.  

“Some of these facilities are located at Kolkata, Visakhapatnam, Kochi, Dundigal near 
Hyderabad, Bengaluru, Kanpur, Jaisalmer, Jorhat and Gorakhpur,” said a MoD release on Friday. 

In addition, 15 other facilities are being kept ready as standby for use, if required,” stated the 
defence ministry on Friday. Together, these have beds for about 15,000 Covid-19 patients. 

Army chief, General M M Naravane, has offered more than 8,500 doctors and support staff to 
assist the anti-Corvid-19 effort.  

As Coronavirus testing picks up momentum, five viral testing labs at Armed Forces hospitals, 
which are equipped to carry out Covid-19 testing, have been made part of the national grid. “These 
include Army Hospital (Research & Referral), Delhi Cantt; Air Force Command Hospital, 
Bangalore; Armed Forces Medical College, Pune; Command Hospital, Lucknow and Command 
Hospital, Udhampur. Six more hospitals are being equipped shortly with the resources to begin 
Covid-19 testing,” stated the ministry. 

The armed forces have already handled 1,737 patients at the quarantine centres already 
functioning. Of these, 403 have been released, while three positive Covid-19 cases – two from 
Hindan and one from Manesar – were referred to Safdarjung Hospital in New Delhi for further 
treatment. 

Besides the military’s primary function to safeguard India’s territorial integrity, it also has a 
secondary role “in aid to the civil authority.” Besides restoring law and order and civilian control in 
flashpoints like Jammu & Kashmir, this requires the military to assist in controlling natural 
disasters and pandemics, when called upon by the government. 

The military is totally prepared to stand up to the demands made by government and the 
people,” stated Chief of Defence Staff, General Bipin Rawat, to the media. 

Rawat has also offered to allow the use of military school premises – currently closed due to the 
lockdown, and subsequently the summer vacation – as quarantine centres for persons who have 
been exposed to the Covid-19 virus. 

The Indian Air Force (IAF) has mobilized its aircraft fleet for transporting essential supplies, 
medicines and medical equipment. “So far, approximately 60 tonnes of stores have been airlifted to 
various parts of the country. 28 fixed wing aircraft and 21 helicopters are on standby at various 
locations across the country,” said the defence ministry. 

Meanwhile, special IAF flights have evacuated Indian citizens and transported over 25 tonnes of 
medical supplies. “A C-17 Globemaster III comprising of crew, medical team and support staff has 
carried 15 tonnes of medical supplies to China and airlifted 125 persons, comprising Indian 
nationals and few citizens from friendly countries on its return,” said the ministry.  

An IAF C-17 Globemaster III has also flown to Iran and brought back 58 stranded Indians, 
along with 529 samples for Covid-19 testing. 

Continuing India’s tradition of assisting small Indian Ocean countries, a C-130J Super Hercules 
aircraft flew to the Maldives with 6.2 tonnes of medicines. “An Army Medical Corps team 
consisted of five doctors, two nursing officers and seven paramedics was deployed in Maldives for 
capacity building measures and assistance and in setting up their own testing, treatment and 
quarantine facilities between March 13-21,” said the defence ministry.  

The navy has readied six warships for assisting littoral neighbours. In addition, five naval 
medical teams are on standby for deployment in Maldives, Sri Lanka, Bangladesh, Nepal, Bhutan 
and Afghanistan. 

Meanwhile, the Defence R&D Organisation (DRDO) has developed a five-layered 
nanotechnology face mask (called N99) and is ramping up per day production to 20,000 masks. 
DRDO is also engaged in modifying ventilators so that one machine can support four patients at 
the same time. 
https://www.business-standard.com/article/current-affairs/as-india-steps-up-war-against-covid-19-military-
to-deploy-more-resources-120040300820_1.html 
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 ‘India’s call for south asian response  
to combat Covid-19 countering China’s  

attempts to change narrative’ 
India’s offer of a regional South Asian response to tackle the coronavirus pandemic has been an 

effective counter to China’s attempts to change the narrative on the deadly disease, according to an 
American think-tank expert. Aparna Pande, Director of the India Initiative at the Hudson Institute, 
made the remarks on Friday during an online discussion on China’s attempts to change the 
narrative on COVID-19 and how countries in the world are responding to the major health crisis. 

China has pushed a charm offensive in South Asia both through offering medical teams, sending 
test kits and protective equipment and offering to build hospitals. However, the results have been a 
mixed bag, Pande said. 

India’s offer of a regional South Asian response has been an effective counter to Beijing’s 
attempts to change the narrative, she said. Prime Minister Narendra Modi on March 13 proposed 
formulation of a joint strategy by the SAARC nations to fight the coronavirus, a suggestion 
promptly backed by all member states, barring Pakistan. 

Calling on the SAARC members to set an example for the world, Modi reached out to the eight-
member regional grouping and hosted a video conference among the leaders to chalk out a strong 
strategy to fight the coronavirus pandemic. According to Pande, Pakistan and Sri Lanka are heavily 
dependent on Chinese largesse, especially under the Belt and Road Initiative (BRI), and have been 
the most open to and reciprocated Beijing’s charms. 

For Pakistan, strategic relations with China take priority over everything else, including the 
health of its own people, she said. Pakistan refused to evacuate its citizens, especially students 
from Wuhan, the epicentre of the coronavirus infection, when the pandemic broke out and, like 
Iran, did not suspend flights to and from China, she noted. 

Further, Pakistani officials including a former ambassador to the UN and the Prime Minister’s 
Scientific Advisor are “peddling conspiracy theories about the origins of the virus, blaming the US 
and the UK and absolving China of any responsibility, Pande said. 

Sri Lanka, she noted, has gone ahead and signed a 10-year loan of USD 500 million with China 
Development Bank to help the country mitigate the financial impact of the crisis. 

India while avoiding open criticism of China, has sought to counter any Chinese charm 
offensive by seeking a coordinated regional response through building quarantine shelters in 
Maldives and Nepal and the SAARC COVID fund to which India has contributed USD 10 million 
and other countries offered money and aid as well. 

“India also has 2 naval ships ready to be deployed to any country that needs assistance in the 
region, she noted.  

There is a vast difference between India and China’s responses as would be between a 
democracy and an autocratic country, the Hudson scholar said. Lack of proper and detailed 
planning before imposing a nation-wide lockdown in India have created problems, she added. 

However, it can be blamed on lack of planning, not malevolent intent. The state did not 
anticipate the migrant crisis and so struggled for a few days to deal with it. However, it is not just 
India, many countries are facing challenges keeping people under lockdown, Pande said. 
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So, it should be easier to understand the problems facing the world’s largest democracy, a 
country of 1.3 billion people, as it seeks to keep people indoors, curtail the spread and avoid 
burdening its weak healthcare infrastructure, she said. 

For countries like Sri Lanka and Pakistan that were deep in China’s grasp, Beijing’s grip will be 
strengthened. For those like Maldives, Nepal, and Bangladesh this will actually strengthen ties with 
India and wariness of close ties with China or aid from China and I think here India’s offer of a 
South Asian response, aid and technical assistance have helped strengthen those bonds, Pande 
added. 
https://idrw.org/indias-call-for-south-asian-response-to-combat-covid-19-countering-chinas-
attempts-to-change-narrative/ 
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America wants to sell India its new F-21  
fighter, but it's not what it seems 

It resembles a F-16 
By David Axe 

• Key point: If India picks the F-21 and opts to keep Lockheed's designation for the type, it 
rightfully could claim to be the first operator of a brand-new fighter. 

Lockheed Martin in mid-February 2019 offered to sell India a new fighter the company calls the 
"F-21." 

Only it doesn't look like a new fighter at all. The F-21 looks like an F-16. 
In fact, the F-21 is an F-16 that Lockheed has upgraded with new cockpit displays, conformal 

fuel tanks, a larger airframe spine that can accommodate additional electronics, fittings for towed 
radar decoys, a new infrared sensor and a refueling probe that's compatible with India's Russian-
made aerial tankers. 

"The F-21 addresses the Indian air force’s unique requirements," Lockheed stated. 
The rebranding raises an important question. At what point do upgrades transform an old fighter 

into a new fighter? 
It isn't a purely academic question. The number of different fighter types that a country 

simultaneously can produce is a useful marker of that country's war-making capacity. 
India for years has been struggling to replace a large fleet of old, Russian-made warplanes. In 

2018 the Indian air force operated 244 1960s-vintage MiG-21s and 84 MiG-27s that are only 
slightly younger. 

The MiG-21s, in particular, are accident-prone. Since the first of 874 MiG-21s entered Indian 
service in 1963, around 490 have crashed, killing around 200 pilots. 

New Delhi wants to spend around $18 billion building 115 new fighters to replace the old MiGs. 
The new planes would fly alongside European-designed Jaguars, French Mirage 2000s and 
Rafales, Russian MiG-29s and Su-30s, and India's own indigenous Tejas fighter in what Lockheed 
described as "the world’s largest fighter aircraft ecosystem." 

Competitors for the 115-plane purchase include the F-21, Boeing's F/A-18E/F, the Rafale, the 
European Typhoon, the Swedish Gripen E and the Russian MiG-35 and Su-35. Indian companies 
would assemble the new jets on license. 

Lockheed initially implied India could follow an acquisition of F-21s with a separate purchase 
of the company's F-35 stealth fighters. 
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"The F-21 has common components and learning from Lockheed Martin’s fifth-generation F-22 
and F-35 and will share a common supply chain on a variety of components," Lockheed stated on 
its website on the morning of Feb. 20, 2019. 

A few hours later, that claim disappeared from the site. 
For the purposes of Lockheed's marketing campaign, the F-21 is a new fighter, although it 

shares many of its major features with the F-16V the company has sold to Bahrain, Greece, 
Slovakia, South Korea and Taiwan. Lockheed can build new F-16Vs or upgrade older F-16s to the 
V-standard. 

Still, renaming the F-16V isn't only semantic. An F-16V or F-21 is a radically different 
warplane compared to the F-16A that first flew in 1978. The F-16A is a nimble, eight-ton fighter 
with an unsophisticated radar and short-range weapons. The F-16V weighs 10 tons, boasts a 
cutting-edge radar and other sensors and carries a wide array of long-range weaponry, all at the 
cost of maneuverability. 

The only thing an F-16A and an F-16V have in common to any meaningful degree is their basic 
shape. So why not call the F-16V something different? 

U.S. officials at one time deliberately stuck with an old designation for a new plane, all in an 
effort to make a program seem less risky than it actually was. 

After canceling several fighter programs on cost grounds in the early 1990s, the U.S. Navy 
tapped Boeing to develop a new fighter with the same basic shape as the existing F/A-18, but with 
a larger fuselage and wing and more powerful engines and sensors. 

The Navy called the new plane the "F/A-18E/F." But in every way that mattered, it was a new 
fighter with different capabilities than the original F/A-18 possessed. 

Likewise, the Pentagon acquired three separate stealth fighters with the F-35 designation -- the 
land-based F-35A, the vertically-landing F-35B and the carrier-based F-35C. 

The three F-35 "variants" share very few design elements outside of their cockpits. Lt. Gen. 
Christopher Bogdan, then the head of the F-35 program office, in 2016 told a seminar audience that 
the F-35 models are only 20- to 25-percent common. 

The danger in not giving a new fighter a new designation is in the impression it creates. In early 
2019 China manufactured several fighter types with the basic airframe of the Russian Su-27. Each 
type has a unique designation. J-11. J-15. J-16. 

Add in other fighter types that China was developing at the same time and it would be accurate 
to say that the country simultaneously made a dozen different fighters for domestic and foreign 
markets. 

By contrast, the United States appeared to make fewer fighter types. After all, as of early 2019 
only the F-15, F-16, F/A-18 and F-35 were in production at American factories. And three of the 
types first appeared in the 1970s or 1980s. 

The American tendency to cling to old designations created that false impression. In reality, 
U.S. companies in early 2019 produced at least six modern fighters types. 

They include an advanced F-15 variant that Boeing offered to the U.S. Air Force as the "F-15X" 
and a new F/A-18E/F model that has almost nothing in common with Boeing's 1980s-vintage F/A-
18A/B. 

Lockheed meanwhile made three kinds of F-35 plus the F-16V. Or "F-21," if you will. 
New Delhi could select its new fighter in 2019. If it picks the F-21 and opts to keep Lockheed's 

designation for the type, it rightfully could claim to be the first operator of a brand-new fighter. 
Even if that fighter appears to the casual observer to be just another old F-16. 

https://nationalinterest.org/blog/buzz/america-wants-sell-india-its-new-f-21-fighter-its-not-what-it-
seems-140967 
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What would a hypothetical  
U.S.-Pakistan war look like? 

One word: Hell 
By Kyle Mizokami 

In the U.S. television series Homeland, the United States and Pakistan are brought to the brink 
of war. In real life, the two countries are allies, albeit strained ones at that, and many Americans 
believe Islamabad often actively works against Washington’s interests. If the relationship turned 
poisonous, how would the United States prosecute a war against Pakistan? 

In order to proceed, let’s sketch out two war scenarios. In one, we’ll assume that the United 
States is pursuing an air-only campaign, in order to punish the country or strip it of some vital 
capability—nuclear weapons being a prime example. In the second scenario, the United States 
seeks to topple the country’s government entirely, including the occupation of the capital, 
Islamabad. 

A prolonged U.S. air campaign would be a 
difficult proposition. Unlike past campaigns 
against Iraq, Somalia, Yemen, and Afghanistan, 
Washington would find regional allies who could 
provide air bases a difficult proposition. Pakistan 
enjoys warm relations with most of the Sunni 
states, particularly the United Arab Emirates and 
Qatar, both of whom have air bases capable of 
hosting U.S. tactical aircraft, as well as Saudi 
Arabia and Oman.  

A U.S. air campaign directed against Pakistan would largely consist of bomber, carrier, and 
cruise missiles strikes. Strategic bombers, including the B-1, B-2, and B-52 would conduct strikes 
from the continental United States and the American base on Diego Garcia in the Indian Ocean. 
Only these aircraft have the range to strike targets in Pakistan from friendly bases. Depending on 
the level of international support, long-range bombers could also launch from the United Kingdom, 
including RAF Fairford, improving sortie rates.  

The U.S. Navy would play a major role. U.S. forces would neutralize the relatively weak 
Pakistani Navy. While the Pakistani Navy operates about one hundred ships, it has only a handful 
of surface combatants of frigate size or larger, and just five aging diesel-electric submarines. Once 
these are neutralized the U.S. Navy could bring its aircraft carriers closer to the coastline, 
conducting airstrikes against military targets. Surface warships and nuclear-powered attack 
submarines would contribute by launching swarms of Tomahawk land-attack cruise missiles 
against highly defended targets. 

An air campaign against Pakistan would be slower and more fraught with difficulty than past 
campaigns. Pakistan’s Air Force has nearly four hundred fighters, including American F-16 
Fighting Falcons, and would need to be quickly destroyed. U.S. Navy and Air Force aircraft could 
see their first significant air to air combat since the 1991 Persian Gulf War.  

An all-out invasion of Pakistan would be much more difficult, bordering on impractical. An 
invasion would require securing the city of Karachi, a coastal city of 14 million, then a march 
upcountry of approximately 700 miles. Securing Karachi alone would be an immense effort 
dwarfing efforts to secure Baghdad in the late 2000s, one that required more than 100,000 U.S. 
troops and the cooperation of local militias. 
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with each other given the urgency of the situation,” said Prof V Ramgopal Rao, Director, IIT-
Delhi. 

The researchers have been asked to submit their proposals by April 15. After the submission of 
proposals, experts from the IIT-Delhi will evaluate them on the first come first serve basis. 

After selection of the proposals, IIT-Delhi will provide basic and limited support to them, which 
will include instructions on job submissions or smooth functioning of these projects, the statement 
said. 

Along with this, all researchers from India have also been welcomed to use supercomputer at 
IIT Delhi for COVID-19 research on payment basis. “IIT Delhi will match to 2X the amount 
contributed for supercomputer (high-performance computing-HPC) usage for COVID-19 
research,” the statement added. 

In this payment basis mode, the institute is allocating a budget of Rs 5 crore worth of high-
performance computational resource (supercomputer) for the next six months. (ANI) 
https://www.hindustantimes.com/education/iit-delhi-invites-proposals-for-supercomputer-based-
coronavirus-research/story-88DWZTn4K5TH2W2lLeb0WP.html 
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Scientists have turned the structure  
of the coronavirus into music 

By Vineeth Venugopal 
You’ve probably seen dozens of images of the novel coronavirus—now responsible for 1 

million infections and tens of thousands of deaths. Now, scientists have come up with a way for 
you to hear it: by translating the structure of its famous spike protein into music. 

The sounds you hear—the chiming bells, the 
twanging strings, the lilting flutes—all represent 
different aspects of the spikelike protein (above) that 
pokes from the virus’ surface and helps it latch onto 
unsuspecting cells. Like all proteins, the spikes are 
made of combinations of amino acids. Using a new 
technique called sonification, scientists from the 
Massachusetts Institute of Technology assigned each 
amino acid a unique note in a musical scale, 
converting the entire protein into a preliminary 
musical score.  

But in real life, these amino acids tend to curl up into a helix or stretch out into a sheet. 
Researchers capture these features by altering the duration and volume of the notes. Molecular 
vibrations due to heat also get their own sounds. 

But why would you set a virus to music? The new format can help scientists find sites on the 
protein where antibodies or drugs might be able to bind—simply by searching for specific musical 
sequences that correspond to these sites. This, the researchers say, is faster and more intuitive than 
conventional methods used to study proteins, such as molecular modeling. They add that by 
comparing the musical sequence of the spike protein to a large database of other sonified proteins, 
it might be possible to one day find one that can stick to the spike—preventing the virus from 
infecting a cell. 

As for the instruments, they were entirely the researchers’ choice. In this case, a Japanese koto 
plays the main notes—soothing sounds that might bring some comfort in a time of trouble. 
https://www.sciencemag.org/news/2020/04/scientists-have-turned-structure-coronavirus-music 
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Coronavirus: लक्षण िदखना बंद होने के ह त ेभर बाद  

भी हो सकते ह कोरोना से संक्रिमत, अ ययन म दावा 
कोरोना वायरस को लेकर वैज्ञािनक और शोधकतार् लगातार िरसचर् कर रहे ह। इसके लक्षण  से लेकर 

इसके इलाज को लेकर हो रहे िरसचर् म हर िदन कोई न कोई नई जानकारी सामने आ रही है। हाल ही म हुई 

एक िरसचर् टडी म इस बात का पता चला है िक लक्षण िदखना बंद होने के ह ते भर बाद भी मरीज कोरोना 
वायरस से सकं्रिमत हो सकते ह। चीन के पीएलए जनरल अ पताल और येल यूिनविसर्टी कूल ऑफ 

मेिडिसन की सयंुक्त िरसचर् टडी म यह बात सामने आई है। 

शोधकतार्ओं के मतुािबक िरसचर् के दौरान चीन म कोरोना से सकं्रिमत 16 मरीज  पर नजर रखी जा रही 
थी। इनम से आधे मरीज  म लक्षण ख म होने के आठ िदन तक वायरस के टे्रस थे। इस टडी म चीन के 

िजन मरीज  को सपल के तौर पर रखते हुए टडी की गई, वे मरीज 28 जनवरी से नौ फरवरी तक अ पताल 

म भतीर् थे। 

येल कूल ऑफ मेिडिसन के इं ट्रक्टर डॉ. लोकेश शमार् के मतुािबक कोरोना से सकं्रिमत 16 म से आठ 

मरीज  म लक्षण ख म होने के कारण भी उनके शरीर म वायरस मौजदू रहे। ऐसी ि थित म वायरस का 
सकं्रमण और गभंीर हो सकता है। आमतौर पर लक्षण िदखने म तीन से पांच िदन लगते ह, लेिकन एक मरीज 

म आठव िदन लक्षण िदखे। िरसचर् के दौरान मरीज  के गले से सपल लेकर िनयिमत तौर पर जांच की गई।  

कंट्रोल िडसीज एंड िप्रवशन कंट्रोल, अमेिरका के मुतािबक, िजन मरीज  का बुखार िबना दवाओं के ठीक 

हुआ हो, उनम लक्षण िदखने पर कम से कम तीन िदन के िलए आइसोलेट करना चािहए। इस टडी म भी 
शोधकतार्ओं की सलाह है िक कोरोना मरीज  के िलए आइसोलेशन पीिरयड 14 िदन है, िजसे बढ़ाने की ज रत 

है, तािक ऐसे मरीज  से दसूर  लोग  म संक्रमण न फैल सके।  

शोधकतार् डॉ. लीिजन शी का सझुाव है िक लोग खुद को लबें समय तक आइसोलेट कर। उनकी सलाह है 

िक यिद िकसी को कोरोना के लक्षण महससू ह  तो उ ह खदु को से फ क्वारंटीन करना चािहए। दो ह त  

तक क्वारंटीन म रहने से भी लक्षण न समझ आएं तो भी क्वारंटीन को जारी रखना चािहए, क्य िक कोरोना 
सकं्रिमत मरीज ठीक होने के बाद भी उनसे सकं्रमण का खतरा हो सकता है।  
https://www.amarujala.com/photo-gallery/lifestyle/fitness/coronavirus-research-covid-19-patient-latest-
symptoms-and-signs-of-corona-disease-know-the-warning-signs 


