
After months (and months and months of various degrees of isolation/quarantine due to the 
Covid-19 pandemic, we are now in a period of mitigated re-entry into social and professional 
lives.  We will receive guidelines and/or suggestions for activity from an endless list of entities: 
government, employers, community leaders, friends, neighbors and the media.  Our church 
community is following CDC guidelines as refined by our Diocese, so…we are still in a “waiting 
room” until a cure or a vaccine is available.   
 
I have prepared a review of what we know about vaccines to help clarify some ideas and 
concerns.  I retrieved the information outlined here from WHO, CDC, Mayo Clinic and WebMD 
websites.    
 
There are 26 commonly administered vaccines in the U.S., many with sub-types of dosage 
range and combinations.  As retired military, I believe I have received most of the 26 available 
vaccinations! Over the years, vaccines have played a critical role in reducing the spread of, 
and, in some cases, eliminating the threat of the world’s many devastating infectious diseases. 
Vaccines represent some of the highest impact public health advances seen to date. 
 
I am going to review here the various stages of vaccine development.  Next month I will 
address common concerns and reservations about vaccinations. If you have a specific concern, 
please email me:  (juliemcargill@gmail.com) and I will answer you personally or in my next 

article.  You can remain anonymous      if I answer you in my next article!  Many people 

might have similar questions.  
 
Stages of Vaccine Development: Overview 
CDC Guidelines mandate that vaccines must pass through certain stages of development, from 
exploratory through pre-clinical, clinical, regulatory review and approval, manufacturing, and 
quality control. This process is essentially the same as the process for any drug approved for 
use in the United States. It’s not unusual for a vaccine to take 10 to 15 years to complete all 
the phases under normal circumstances. 
 
During a public health crisis, such as the one caused by the 2020 novel coronavirus pandemic, 
the FDA may allow emergency adjustments to the time frames; nevertheless, all the clinical 
stages must still be completed to the appropriate degree. 
Exploratory Stage 
As early as mid-January, labs reported being asked to develop a vaccine for the recent 

Chinese coronavirus outbreak, using recently developed rapid response technology. 
 
 
Pre-Clinical Stage 
Once a potential vaccine has been identified, researchers begin animal pre-clinical testing to 
evaluate the immune response created by that vaccine. Animal studies typically involve 



monkeys due to their biological similarities to humans, but often begin with mice or rats. As 
the research progresses, researchers may inject animals with the vaccine and then attempt to 
infect them with the target virus. The goal of the studies is to determine the potential cellular 
reaction humans could have to the vaccine. 
 
Researchers also use the results in this phase to make adjustments to dosing and to determine 
the safest delivery system (usually injection) for the vaccine. They attempt to determine the 
effectiveness of the vaccine and to adapt the different components to achieve the best results 
with the least amount of side effects. It’s common for potential vaccines to fail during this 
phase either by not triggering immunity or because of dangerous complications. The pre-
clinical stage typically lasts one to two years. 
 
At the end of this stage, a sponsor (drug company, government agency, etc.) submits an 
application to the FDA for approval of further testing. The applicant must provide all the 
details of lab and animal testing and present a plan for the next stages.  Human clinical trials 
cannot proceed until the FDA approves this plan. 
 
Clinical Stage: Phase 1 
As with any drug, clinical development of a vaccine takes place in three phases. The first phase 
involves a very small group of healthy test subjects: less than 100.  Only adult subjects may 
participate. The trials are sometimes blind, and sometimes contain studies involving injection 
of the virus. 
 
This phase is intended to evaluate the immune response in humans and to look for potentially 
dangerous side effects. If the results show positive results, testing advances to the next clinical 
trial phase. If serious problems and risk factors are identified, researchers may attempt to 
adjust dosing to eliminate the problem or try to adapt the existing vaccine.  
 
Clinical Stage: Phase 2 
This phase includes larger numbers and some younger and older adult subjects. The trials are 
controlled, random, and use a placebo vaccine for some participants. 
This phase focuses on severity and prevalence of side effects as well as immune response. It 
attempts to pinpoint the most common side effects across this larger group of people. The 
vaccine must demonstrate significant effectiveness before proceeding to the next phase. 
 
 
Clinical Stage: Phase 3 
This phase usually involves thousands of people. Neither researchers nor participants know if 
participants’ doses are placebo or the test vaccine at this phase. Saline solutions or other 
benign solutions are used for placebo injections. 
 



Phase 3 offers many benefits in the final stages of the vaccine’s development, including 
allowing researchers to discover rare side effects that might only occur once in a group of 
10,000 people, for example. Researchers hope the result is a vaccine that effectively prevents 
the disease by producing protective antibodies while only causing minimal side effects. When 
this phase is completed, the researchers can submit a license application to the FDA. 
 
Regulatory Review and Approval 
A special team at the FDA evaluates the results of all the clinical findings in all the phases and 
trials, and considers an approval decision based on the risk/benefit ratio of the vaccine. If the 
vaccine is approved, the sponsor submits the results to a product advisory committee 
independent of the FDA for review and approval.  Once this is satisfactorily completed, the 
vaccine is licensed and may proceed to the manufacturing process. 
 

Vaccine Manufacturing and Quality Control 
FDA monitoring of the vaccine doesn’t end when a license is issued for a vaccine. This agency 
monitors the manufacturing process and the manufacturer’s testing protocols to ensure safety 
by verifying that vaccines aren’t contaminated and that they deliver consistent potency. 
Manufacturers are always subject to un-announced facility inspections. The FDA may also 
conduct its own testing on vaccine samples at any point.  There is continual tracking and 
monitoring of quality and safety of the vaccines. 
 

SUMMARY 
With the Covid-19 pandemic still in our midst threatening billions of people around the world, 
our hope for a vaccine is never far from our minds. As a matter of fact, we are on the edge of 
our seats!  Modern science is accomplishing amazing feats on an ongoing basis, but we can see 
why scientists can’t come up with an immediate solution to stop the spread of the virus. The 
process is necessarily “complicated”.   
 


