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Introduction

“Medicine is not only a science: it is also an art. It does not consist of compounding pills and plasters: it
deals with the very processes of life. which must be understood before they may be guided.”

-Paracelsus

Medical scientists: Epidemiology and virology as a career 

Epidemiologists
eh·puh·dee·mee·aa·luh·jists

Public health workers who
investigate patterns and
causes of disease to look
for strategies for
containing or stopping them.

Virologists
vahy·rol·uh·jist

scientists in health
organizations that
specialize in viruses and  
the development of  
medications.

Epidemiologists are important to our society because it
affects the health of the people in our community. Their
cycle between research and discovery allows them to
create vaccines to stop viruses from spreading quickly.

Virologists include workers in hospitals that test
samples, recommend treatment, treat patients, and
perform clinical research. They provide an overview of
the virus which helps epidemiologists create and develop
vaccines.



The creation of vaccines
Why did we choose this topic?

         Epidemiology and Virology are important careers in our community. Their work
inspired us to explore the similarities between their design process and the
engineering design process. This includes ways that medical scientists research, build
and test vaccines, and the process it takes for engineers to research, build and test
robots. 

Elizabeth and her brother wait in line to receive a COVID-19 vaccine in  San Jose on Nov. 3, 2021. 
Picture printed in  CAL MATTERS  newspaper



How does Engineering and Vaccines relate?

Relation

      Even though robots and machines seem very different from
vaccines and viruses, there are similar challenges in these two fields.
Making vaccines takes lots of research, testing solutions, and
iterations, similar to the engineering process we took to develop our
robot.
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Design processes
Engineering design process compared to the creation of vaccines process

Problem
Identify and understand the

problem needed to solve

Research
Start gathering important

information that may be used to
solve the problem 

Brainstorm
Using now gathered information,

brainstorm solutions to your
problem

Prototype
Select your best solution and

create a prototype

Test
Test your prototype to define the

core problems

Results
Analyze and share your results

Improve
Identify places you can improve in.

Then go back to step 4 to try
again

Engineering

Process

Design
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CREATING A
VACCINE 

Scientist identify and discover
a antigen that will prevent
the disease 

STEP ONE: RESEARCH

STEP THREE: CLINICAL
STUDIES AND TRIALS

STEP FOUR: REVIEW

STEP FIVE: APPROVAL/
MONITORING 

STEP TWO:  BUILD

The vaccine is created based
on the research found. 

Over the span of three
phases, volunteers get tested
with the vaccine to test the
effects and results.

The vaccine is submitted to
the FDA to seek approval. 

The vaccine is approved and is
constantly continued to be
monitored. 
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       Many living through the year 2019 up to now has gotten the COVID-19
vaccine shot. We all know that the shot protects us from getting extremely sick
from the virus. What we don’t know is the process behind it. 

The vaccine introduces a

new disease to the body, 
The body defends itself

using it’s immune system,

training it to fight. 

The body remembers the

disease and will know how

to fight it in the future.

THE SCIENCE BEHIND VACCINES
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Epidemiologists at work

ProblemPrototype

Research Brainstorm

Behind the scenes
of vaccinesThe covid vaccine 

          Scientists understood that if
a pandemic hit, the vaccine needs to
be fast and reliable. Researchers
would have to produce many doses of
the vaccine in a short amount of time.
The vaccine also had to be effective
and protect the body from almost all
the virus’ symptoms. 
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Prototype
Test

Results

Epidemiologists at work - Continued

Behind the scenes
of vaccines

         COVID-19 vaccines were tested in a
laboratory to check the effects on animals. Vaccines
are then tested on human volunteers during clinical
trials. Trials confirm how the vaccines work and
evaluates their safety and efficiency. 

         First, epidemiologists studied what harms the virus has on the body. Using a prototype
injected into the body, the individual’s immune system would study the virus and learn to protect
itself. However, epidemiologists knew that this process would take too long to make large amounts
so, they made a new approach to produce vaccines. This approach is to inject RNA instructions into
a person’s muscle. The body’s immune system then studies the instructions to protect itself from
harm.

The covid vaccine 

European Medicines Agency  



Results

Improve

Epidemiologists at work - Continued

Behind the scenes
of vaccines

Timeline

         Vaccine companies start by making small batches to optimize the production process.
Studies on pharmaceutical quality inspect components of the final vaccine and the
manufacturing process in detail. The vaccine developer then studies the vaccine in three phases
of clinical trials, with increasing numbers of volunteers in each phase.

The covid vaccine 

European Medicines Agency  



Our Engineering process
Our Robot and notebook

1) Brainstorming

2) Designing

We brainstormed
possible robot

designs. We made a list of pros and cons to see which
was better.

From AeroEXPO



Our Engineering process - Notebook
Robot and notebook

3) Building 4) Testing 

We built iterations based on research and recorded
the steps in our notebook. 

We tested our robot through time trials and
inserting blocks through our sweeper.



Our Engineering process - Notebook
Analysis

We chose to rebuild our robot because we noticed it was limited so that
we could only pick up green cubes. We used the engineering design process
to re-design our robot.

5) Re-build



Career Readiness
Robotics in the future

         VIQRC presents teams with many challenges that let us apply the
engineering process and critical thinking. As an epidemiologist, one must use
the engineering process to create a vaccine. As participants of VIQRC, we
also follow the engineering process to build and improve our robot. VIQRC
prepares us to face just about any challenge throughout life. 
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