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SARS-CoV



Structure of Coronaviruses

Kayvon Modjarrad, Journal of Virus Eradication 2016; 2: 1–4



SARS-CoV Vaccine Development
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• Viruses from cases 1 and 2 99.5% identical 

MERS-CoV



MERS-CoV is a Zoonotic Virus That is Transmitted From Animals to 
Humans

The origins of the virus are not fully understood but, according to the analysis of different virus 
genomes, it is believed that it originated in bats and was transmitted to camels sometime in the 
distant past.



MERS-CoV Vaccine Development
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Carboxymethylcellulose-Based Microneedle Patches for Subunit 
Vaccine Delivery



MERS-CoV Vaccine Development
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Carboxymethylcellulose-Based Microneedle Patches for Subunit 
Vaccine Delivery



SARS-CoV-2 (COVID-19)



SARS-CoV-2 (COVID-19)



SARS-CoV-2 Vaccine Development



SARS-CoV-2 Vaccine Development



SARS-CoV-2 Vaccines Pipeline:
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Split T75 Flask into 3 

T150 Dish

~ 4 days

Virus is harvested and 

purified using two CsCl 

gradient ultracentrifugation

Thaw HEK293 Master Cell 

Bank into a T75 flask

Split 3 T150 dishes

into 8 T150 dishes

~ 4 days

~ 4 days

Seed 8 T150 dishes

into 1 cell factory

~ 3 days

Virus is dialyzed against 5% 

threalose storage buffer.

~ 4 days

Split 1 cell factory

into 3 cell factories

~ 3 days

Change the media and 

inoculate Seed Virus Stock 

at 5 MOI in each cell 

factory

STEP 4

STEP 2

STEP 3

STEP 1

STEP 5

STEP 6

STEP 7

STEP 8

Manufacturing of MASTER VIRAL BANK

Final virus product is aliquoted 

at 1x10^12 vp/ml in 500ul and 

aliquots are stored at -80F.

STEP 9



Split T75 Flask into 3 

T150 Dish

~ 4 days

Virus or Mock is 

harvested and purified 

by one CsCl gradient

ultracentrifugation

Thaw HEK293 Master Cell 

Bank into a T75 flask

Split 3 T150 dishes

into 8 T150 dishes

~ 4 days

~ 4 days

Seed 8 T150 dishes

into 1 cell factory

~ 3 days

Purified Virus is 

treated with 

benzonase.

DRUG SUBSTANCE was 

aliquoted at 6.2x10^12 vp/ml in 

19.2 ml aliquots are stored at -80F.

~ 4 days

Split 1 cell factory

into 3 cell factories

STEP 4

STEP 2

STEP 3

STEP 1

STEP 5

STEP 8

STEP 9STEP 12

Manufacturing of DRUG SUBSTANCE

~ 4 days

Split 3 cell factories

into 9 cell factories
STEP 6

~ 3 days

Change the media and 

inoculate Master Viral Bank 

at 5 MOI or Mock in each 

cell factory

STEP 7

Benzonase treated Virus or 

Mock is harvested and purified 

by a second CsCl gradient

ultracentrifugation

STEP 10

B
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Virus is dialyzed 

against 5% threalose 

storage buffer.

STEP 11



Manufacturing of DRUG PRODUCT

DRUG SUBSTANCE 

aliquots of 6.2x10^11 vp/ml 

are diluted to desired 

concentration to become 

DRUG PRODUCT

STEP 1

DRUG PRODUCT 

is aliquoted at 5x10^10 

vp/ml in 1.2ml final volume
STEP 2

DRUG PRODUCT 

is vialed capped and 

labeled
STEP 3

DRUG PRODUCT 

is stored at -80F 

until use.
STEP 3



Ad.SARS-CoV-2-S1 Clinical Trial
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