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COVID-19
PANDEMIC

2020



★ ENVELOPED, POSITIVE-SENSE, SINGLE STRANDED RNA VIRUS (Zhu et al., 2020)

★ AIR TRANSMISSION VS. AEROSOL TRANSMISSION (Lee, 2020)

★ SOCIAL DISTANCING GUIDELINES- 6 FEET

SARS-COV-2

DROPLETS AEROSOLS



https://covid.cdc.gov/covid-data-tracker/#trends_weeklycases_select



https://covid.cdc.gov/covid-data-tracker/#trends_weeklydeaths_select_00



IT IS NOT OVER!





GOAL:

TO CREATE A TOOL TO ENHANCE OUR
UNDERSTANDING OF HOW TO MANIPULATE THE BUILT
ENVIRONMENT TO REDUCE THE HAZARD Of
AIRBORNE TRANSMISSION



VIRAL SURROGATE  

SARS-COV-2
VERY DANGEROUS VIRUS

CANNOT EMIT INTO THE AIR

HARD TO STUDY IN SCHOOL

BACTERIOPHAGE PHI6
PHAGE IS NOT DANGEROUS

CAN EMIT INTO THE AIR

CONFIRMED SURROGATE

(Serrano-Aroca, 2022) 





PHAGE 
EXPERIMENTS



EXPERIMENTAL DESIGN

SKANATA ET AL. (2022)



PUBLISHED FINDINGS 

SKANATA ET AL. (2022)



6 FEET IS NOT ENOUGH!



DEATH = NOT 
DETECTABLE/ 
NO LONGER IN 
AIR



NO!

IS THIS PLATE COUNTING METHOD 
ENCOMPASSING ALL THE PHAGE 

PRESENT IN THE AIR?



MODELING



UNIQUE PATTERNS
IMPOSSIBLE 
OR UNETHICAL 
EXPERIMENTS 

COMPLIMENTS REAL
WORLD EXPERIMENTS 

01 02

COMPUTATIONAL RESEARCH 

03



★ PROGRAMMING LANGUAGE 

★ AGENT-BASED MODELING ENVIRONMENT 

★ FREE!

★ WEB VERSION AVAILABLE 

NETLOGO

https://ccl.northwestern.edu/netlogo/





THE CODE: PIECEWISE FUNCTIONS 

CODE LINGO:

1 PHAGE = 1 PFU

DIE = REMOVED FROM THE 
ENVIRONMENT 

AGE = HOW LONG PHAGE HAS 
EXISTED IN THE MODEL 





QUANTIFICATION HVAC

FUTURE DIRECTIONS

https://www.chaibio.com/innovaprep-airprep-cub-air-sam
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Do you have any questions?
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