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Transmission electron microscope image of SARS-COV-2 the virus that causes coronavirus disease 2019 

https://www.sciencemag.org/news/2020/03/ 
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Identification of  the causative agent of  the Wuhan outbreak  



 Coronaviruses are a group of  related RNA viruses that cause disease in 
mammals and birds 

 First human coronavirus was identified in 1965 
 Named “corona” because of  their crown-like appearance 

Civet 

Horseshoe bat 

https://evolution.berkeley.edu/evolibrary
/news/060101_batsars 

Where did this mystery virus come from?  

https://evolution.berkeley.edu/evolibrary/news/060101_batsars
https://evolution.berkeley.edu/evolibrary/news/060101_batsars


Comparis

on  

No. of  

cases 

Deaths Case fatality 

rate# 

R0
# 

SARS-

COV-2* 

15656884 636583 2.3 2-2.5 

SARS 8437 813 9.5 1.7-1.9 

MERS 2499 861 34.4 0.7 

How COVID-19 is different from earlier outbreaks?  

COVID-19 is much more contagious than influenza, due to asymptomatic/mildly 

symptomatic condition 

SARS-COV-2 appears to be more stable outside the human body 

SARS-COV-2 seems to have accumulated beneficial mutations that make them 

efficient in binding to host cells 

 

*--from https://www.worldometers.info/coronavirus/ 
#-Petrosillo N, Viceconte G, Ergonul O, Ippolito G, Petersen E. COVID-19, SARS and MERS: are they closely 

related?. Clin Microbiol Infect. 2020;26(6):729-734. doi:10.1016/j.cmi.2020.03.026 

https://www.worldometers.info/coronavirus/


https://www.nationalgeographic.org/media/methods-disease-transmission/ 

Modes of  transmission of  SARS-COV-2 

https://www.nationalgeographic.org/media/methods-disease-transmission/
https://www.nationalgeographic.org/media/methods-disease-transmission/
https://www.nationalgeographic.org/media/methods-disease-transmission/
https://www.nationalgeographic.org/media/methods-disease-transmission/
https://www.nationalgeographic.org/media/methods-disease-transmission/


• Scientists who study the ways we cough and sneeze are shedding light on 
how viruses like influenza and coronaviruses spread 

• A cough [~ 2 billion viruses] 

• 3000 droplets  

• 50 miles/hour 

• A Sneeze [1-2 billion viruses] 

• 20000 droplets  

• 200 miles/hour 

• A breath [20 virus particles/min] 

• 50-5000 droplets 

• Low velocity 

• Speaking [200 virus particles/min] 

• 100-1000 droplets 

• Low velocity 

Main root of  influenza A 

virus (H1N1) and 

coronavirus infections  

The Gross Science of  a Cough and a Sneeze! 

On an average one needs to ingest/inhale ~ 1000 virus 

particles to get infected 



Routes of  exposure to SARS-COV-2 

What is known so far 

• Ocular invasion 

• Inhalation 

• Ingestion 

• Through skin 

• Bloodborne transmission 

• Biological samples 

• Intrauterine transmission 

• Low-tear may contain virus 

• Very high 

• High 

• Very low 

• ?? 

• ?? 

• ?? 



More than 15 drugs are being tested to treat COVID-19 

o Most are post-exposure options 

o Target viral replication cycle 

o Control symptoms of  the disease 

Not effective! 

Promising! 

Promising! 

May not be effective! 



https://clinicaltrials.gov/ 

Pre-exposure treatment currently involves drug regimen  

https://clinicaltrials.gov/


https://www.nejm.org/doi/10.1056/NEJMcibr2007042 

Our strategy  The SARS-CoV-2 Virion and Its Proteins 

Irreversible capture of  virus 

particles and their inactivation 

 

Intended for application to the 

nasal passages either as gel or 

spray for local effects 

 

For people who do not have 

infection but have a higher risk of  

exposure 
• Healthcare workers 

• Public service personnel 

(Police, Transportation, 

etc.) 

• People who work in a store 

 

 

https://www.nejm.org/doi/10.1056/NEJMcibr2007042


Visco-elasticity optimization of  the Gel formulations 

Liposome formulations with active anti-

SARS-COV-2 ingredient have been optimized 

and characterized by DLS.   



Detection of  SARS-CoV-2 Nucleic Acid in wastewater 
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Detection of  viral RNA from wastewater is a great tool for 

surveillance  
 

SARS-COV-2 RNA appears in wastewater well before the detection in 

the community 



SARS-CoV-2 N1 Synthetic DNA  SARS-CoV-2 N2 Synthetic DNA  
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Presence of  SARS-CoV-2 RNA in wastewater  

CDC recommended Target-1 N1 

Tested untreated wastewater sample contains an 

estimated 3.5 ± 1.2 log 10 copies of  SARS-COV-2 

RNA/L 

Results have been validated by independent 

methods 

CDC recommended Target-1 N2 

Complete workflow for detection and 

quantification of  SARS-COV-2 nucleic acid from 

wastewater using RTPCR has been established 



Other COVID-19 projects and initiatives  
 

Development of  a two colour-based detection of  SARS-COV-2 at point-of-care 

Collaboration with Prof. Debjani Paul and Prof. Kantimay Dasgupta 

Funding: Wadhwani Research Centre for Bioengineering, IIT Bombay 
 

Development of  UVC-based sterilization units and their validation 

Collaboration with Prof. Ambarish Kunwar 

Funding:  

IIT Bombay  

Wadhwani Research Centre for Bioengineering, IIT Bombay 

BIRAC 
 

Bio-safety training 

With Prof. Ambarish Kunwar 
 

 

 


