
UNDERSTANDING 
COVID VACCINES

New Vaccine, New Hope



Vaccine Types

MRNA VACCINE IN A 
LIPID PLATFORM  

DNA IN AN 
ADNOVIRUS PLATFORM

OTHER VACCINE 
PLATFORMS



How Do Vaccines Work

◦ All vaccines encourage the body to create antibodies, Killer T Cells, and 
Helper T Cells that recognize the illness causing virus or bacteria (pathogens).  

◦ After the body is trained to recognize the illness causing pathogen, the 
antibodies and T Cells identify new exposures, inactivating the pathogen 
before it makes you sick. 

◦ The earliest vaccines were weakened pathogens or viruses or a virus from the 
same viral family that does not cause as severe of a disease.



mRNA Vaccine

◦ Moderna ◦ Pfizer



Both are 
Effective
Both the Moderna
Vaccine and the Pfizer 
Vaccine are equally 
effective.

Both have similar side 
effects.



What about the 
Johnson & 
Johnson 
Vaccine
Viral Vector Vaccine: The 
AdVac® technology works 
by using an adenovirus as a 
vector (a carrier) of an 
antigen’s genetic code, to 
mimic components of a 
pathogen (a bacterium, 
virus, or other disease-
causing organism). Antigens 
(components of a 
pathogen) are produced to 
mimic the pathogen, 
without causing severe 
disease.

The J&J vaccine uses a different 
approach to instruct human cells 
to make the SARS-2 spike protein, 
which then triggers an immune 
response. It is what’s known as a 
viral vectored vaccine. A harmless 
adenovirus — from a large family of 
viruses, some of which cause 
common colds — has been 
engineered to carry the genetic 
code for the SARS-2 spike protein.



What about 
New Variants?◦ Early investigations are suggesting the current 

vaccines, as well as Johnson & Johnson's candidate 
vaccine (not yet authorized for use), may be 
somewhat less effective against some of the new 
variants, in terms of preventing all symptoms. But even 
against the variants, the vaccines do prevent a lot of 
mild and moderate cases, the data gathered so far 
suggest, and are very effective, health officials say, 
against preventing severe cases, hospitalizations and 
deaths.

◦ mRNA vaccines can be ‘adjusted’ to protect people 
against new variants very rapidly because the 
manufacturing doesn’t change. 

New FDA guidelines allowing COVID 
vaccine makers to bypass clinical trial 
requirements for the authorization of 
modified shots.

Instead of conducting large-scale trials, 
manufacturers will only need to show that 
their vaccines are safe and produce a 
similar response to the original. 

This process is more similar to the annual 
approval of flu shot updates than the 
lengthy authorization of the first COVID 
vaccines. 

Quickly developing modified COVID 
vaccines is especially important as new 
variants, specifically B.1.351, threaten 
vaccine efficacy. 

So far, both Pfizer and Moderna have 
announced plans to modify their vaccines 
to target new variants.



Side Effects of COVID Vaccination

◦ Side effects are similar to any adult 
vaccination

◦ Side effects are generally more 
pronounced after the second injection

◦ Some individuals who have had COVID-
19 will have increased side effects with 
the first vaccine

◦ Plan your vaccination dates accordingly 
– be able to have a  ‘day off’ after your 
vaccination if needed.

◦ Side Effects
◦ Local Reaction

◦ Pain 
◦ Redness
◦ Swelling

◦ Generalized Reaction
◦ Fatigue 
◦ Muscle Aches
◦ Headache
◦ Chills
◦ Fever
◦ GI issues - nausea

◦ Side effects can occur 12 – 48 hours 
after injection





Other Vaccine Platforms

◦ Weakened Virus Vaccine
◦ The real virus is weakened (heated, treated 

with chemicals)
◦ The oldest technology for vaccine 

development
◦ MMR
◦ FluMist Nasal Vaccine

◦ Subunit Vaccine
◦ Flu vaccine

◦ Virus is grown in eggs or cell lines. Virus is then 
ruptured to render it non-infectious.

◦ Hepatitis B Vaccine
◦ Protein is grown in yeast cells

◦ Tetanus Vaccine

◦ Viral Vector Vaccine
◦ A harmless virus  is used as a transport for 

spike protein
◦ Less difficult to transport. More stable.

◦ Oxford-AstraZenica
◦ May be safer in children

◦ Sputnik V
◦ Sinopharm and Sinovac both have viral vector 

vaccines



AIR FILTRATION IN 
THE BATTLE 

AGAINST COVID
Other Tools in the Tool Box



Medify Air Model MA-112



COVID-19 Area Risk Management 
FM = Filtration Media Type

Variable Viral Mitigation 
Effectiveness

MERV 1-4 3%
MERV 5-8 15%
MERV 9-11 35%
MERV 12-13 50%
MERV 14-15 70%
Confidence 
Factor

85%

13

Elimination

Engineering 
Control

Administrative Control
Filters with MERV ratings of 13 and higher mitigate 
the transmission of infectious aerosols and capture 
airborne viruses in 0.3-1 micron diameter size

ASHRAE Epidemic Task Force. “Filtration/Disinfection, Mechanical Air Filters”.
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Executive Summary 

Objective 
This health technology policy assessment will answer the following questions: 

• When should in-room air cleaners be used? 

• How effective are in-room air cleaners? 

• Are in-room air cleaners that use combined HEPA and UVGI air cleaning technology 
more effective than those that use HEPA filtration alone? 

• What is the Plasmacluster ion air purifier in the pandemic influenza preparation plan? 

The experience of severe acute respiratory syndrome (SARS) locally, nationally, and 
internationally underscored the importance of administrative, environmental, and personal 
protective infection control measures in health care facilities. In the aftermath of the SARS 
crisis, there was a need for a clearer understanding of Ontario’s capacity to manage suspected or 
confirmed cases of airborne infectious diseases. In so doing, the Walker Commission thought 
that more attention should be paid to the potential use of new technologies such as in-room air 
cleaning units. It recommended that the Medical Advisory Secretariat of the Ontario Ministry of 
Health and Long-Term Care evaluate the appropriate use and effectiveness of such new 
technologies. 

Accordingly, the Ontario Health Technology Advisory Committee asked the Medical Advisory 
Secretariat to review the literature on the effectiveness and utility of in-room air cleaners that 
use high-efficiency particle air (HEPA) filters and ultraviolet germicidal irradiation (UVGI) air 
cleaning technology. 

Additionally, the Ontario Health Technology Advisory Committee prioritized a request from 
the ministry’s Emergency Management Unit to investigate the possible role of the 
Plasmacluster ion air purifier manufactured by Sharp Electronics Corporation, in the pandemic 
influenza preparation plan. 
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