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After researching the vast field of STEM careers and the impact of

01 Why We Chose This
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robotics on these careers, our team has decided to focus on
Biomedical Engineering. We will highlight similarities between the
world of vex and bioengineering. We have chosen bioengineering
since people on our team share many different interests. We have
people who would like to be engineers, doctors, teachers, and even
pursue business in the future. Bioengineering applies to robotics
because, in robotics, we need to create a sustainable, usable, and
prosperous bot. Bioengineers are given the task of applying

engineering concepts to medicine. We have decided to conduct our

research on Pfizer and Project Lightspeed, the race against time for a

vaccine.




0 2 Engineering Design
Process

Bioengineers have to identify problems in their area,
and find ways to fix them. They must combine the
Engineering Design Process with the principles of

science. They are tasked with asking questions to find

THE ENGINEERING

DESIGN PROCESS out about a phenomenon, and then engineering a
design which can solve these problems. This

presentation will detail how these engineers have to use

the engineering design process, and the ways they have

applied it in the Pfizer Covid-19 Vaccine.
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How We Use The Engineering Design
Process

We apply the Engineering Design Process in VEX
robotics, starting with defining objectives. Competitions
serve as testing grounds, allowing us to enjoy the
challenges and refine our designs for continuous

improvement.
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Applications

In March 2020, as COVID-19 spread globally, Pfizer applied the engineering design What's in a
N . . COVID-19

process in Project Warp Speed, a joint government and Pfizer initiative. The challenge \ Vaccine?

was to create a vaccine within ten months. This endeavor, completed by the end of e

Scientists have studied how to use MRNA to protect us from viruses for a long time. They
used that knowledge to make COVID-19 vaccines using MRNA that are as safe and effective

2021, aimed to solve the pandemic that had confined people to their homes. Similar to PO e ot shost et e e e GOV B e

Each ing in this has a specific job.

Pfizer's impact, VEX students also have the potential to change the world through

\ 1 ey

innovative solutions. These students can use the creativity they harness in VEX to do

anything they dream of.

The Engineering Design Process

A saline (salt-based)
solution called phosphate

buffer solution (PBS).
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|dentifying the Problem
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In March of 2020, citizens of the world went through a frenzy of problems. The reason for these problems was
the COVID - 19 pandemic. This pandemic caused 7 million deaths in the world. This pandemic also caused 1.16
million total deaths in the US alone. Once the pandemic was announced, Pfizer and BioNtech began developing
the vaccine. These two major tech companies began to create a vaccine in the face of the strongest virus seen i
the last 100 years. This problem was immediately identified by health officials across the world.

This chart shows daily
deaths rapidly increasing
in our state,
Massachusetts. One can
view the case counts go
from a few hundred to
12,500 in less than a
month
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Data: Massachusetts Department of Public Health
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Robotics Similarities -

|dentify Problem

These pages from our notebook illustrate our team's problem-solving, and
resourceful approach in the Engineering Design Process. When initially
introduced to the game, we prioritize identifying tasks our ideas must
address. For instance, to navigate the supply zone, we designed a phase
drive for our robot, identifying constraints and requirements promptly. This
concept, employed in Project Warp Speed, served as inspiration for

healthcare professionals combating the COVID-19 pandemic.

How did Covid - 19
cause a problem?

A page about
dumper from
our
notebook.

L INSIGHTS"

Have had a met
CANCELED due

a
ently due to COVID-19

Identify Problem

Phase Drive
We will identify an objective for our robot so that we can
address it and build an effective phase drive through the b:
Problem Statement

We need a mechanism to move around
the field so'that we can interact with the
game objects.

Solution Requirements

* Must only use legal VEX Robotics Competition parts
% Must fit within 11"x15"x20" cube.
% Must work using no motors

Solution Goals:

% Drive most of the bot through the bar, at least 70% of bot should
clear bar.

* - Travel through the bar using no motors

Identify problem

Evan Mathur




Brainstorming Solutions

During the COVID-19 pandemic, Pfizer innovatively developed the mRNA vaccine using AR
cameras, skilled engineers, and remote facilities. Similarly, in robotics, resource constraints
led us to use a compound gear ratio for our intake due to a chain scarcity, overcoming it
with 1x8 beams, rubber bands, and CADs. Efficiency matters in our robot design, such as
opting for a roller-based intake system over a slower claw. Pfizer applied a similar mindset,

emphasizing speed and quality in creating their highly effective vaccine within a tight

Cad Plan

Select And Pla

Drivetrain

Qur goal is to show how we will include the
engineering design process in integrating the new
drivetrain into our robot plan. We will use CADs

Phase Drive Gap Gear, and wheel 2:1 Drivetrain

Select and Plan

Evan




Building and Creating Our Solutions

Pfizer and BioNTech's engineers and scientists faced the challenge
of creating a vaccine, contributing significantly to global health. The
vaccine utilizes a lipid nanoparticle containing messenger RNA to
trigger antibody production. In VEX robotics, we apply similar
problem-solving by using our given resources to build intricate
mechanisms, employing fundamental engineering mechanics, such
as harnessing potential and kinetic energy in our dumper for

efficient cube deployment.

We use slope to
find the optimal
dumper slope. Our
current slope is

y=23/60 x+41/2.

This helps us to
learn more about
slope, and math
principles.

Partnerships




Testing Solutions

In robotics, testing solutions is a crucial step, achieved through competitive Wl s

THE STEPS TO
DEVELOPING A

testing. Pfizer used a similar approach, initially developed a vaccine but identified VACCINE?

suboptimal efficiency through numerous tests. By using a phased strategy, they

innovated quickly to create an effective vaccine. o1
RESEARCH

UNDERSTANDING mRNA VACCINES """ Intake Rebuild

To build an mRNA v to the We will test our intake by intaking the whole PRECLINICAL
genetic sequence of SAI actual virus, field with our robot in 40 seconds. .. | S R,
Test Procedure: SIEE,
3 There will be 3 tests: (01 ° A ©
1. Pick Up the whole field cubes in 40 seconds !
2. We will'put 20 cubes through the intake in batches of 3 for CL'NICAL =
(Rl green and 1 for purple, if any problems occuritwillbea | e U ———
T failure (jamming, glitching, stopping; skipping gear, breaking)
.. Can the intake process green cubes in 2 seconds and a STEP
purple within 3 seconds 04
Test Whole Field Malfunction Time Test @ REGULATORY
Pickuptest | test /
Pass OR Fail | Pass- the Pass - all Fail - one cube
robot cubes took 4 seconds STEP
successfully | successfully | to go into the [1)3
cleared the passed with purple cube 'i
field with a’5 | one cube layer, this was
second sop .. | amost geting | due o he PRODUCTION
time. Thisisa | stuck, this cube hitting | © |
testament to. .. | cube.didn't the red 1x10
our fast intake | take long to go: | beam on the
and swift up,-and almost: | dumper STEP

tem to mount a response.

drivetrain got stuck ina
rubber band

Testing Solutions

Suren 1/10/24
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Our Team (referenced from our notebook)

17156 Team Biography,

We are team 1715G Gigabytes from Hopkinton Middle School, Hopkinton,
Massachusetts: Our Student-centered and hands-on team strives for
excellence in everything we do. Together we have 2 years of participation in
the VEX Robotics Competition program; We are excited to learn new skills

and apply those new skills in this season: VEX Robotics Competition *VIQRC”

Full Volume

(Euren Sahak;ar é

I'am Suren, | am in 8th grade,
and | take part in coding,
building, and notebooking for
our robotics team. | am our
Team Captain, and my.
strengths are problem solving,
and building creative designs.

Mission Statement

Throughout Challenges and Successes we will always innovate and improve.

17156 Team Biography

Evan Mathur

| am Divit, an 8th graderin my
second year on the team, and
third year in robotics. | am a
driver, builder, and online
challenger for our team. My
strengths are driving, strategy,
building; and writing. | am
excited to achieve our goals
during this VEX 1Q season.

05/24/2023

Team Intros

I am Evan Mathur, | am in my
second year of robotics, and first
year on the team. | am a coder,
notebook manager, online
challenge leader and builder for
the team. My strengths are
writing, building, communication,
gaming strategy and math. |
hope that our team can achieve
and surpass our goals this year.

17156 Team Biography.

Suren Sahakyan

| am lan, in my first year of
robotics | am-a coder, and
a builder. My strengths are
coding, and building. | hope
to help our team go far
during this season

05/25/2023
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https://www.pfizer.com/news/articles/shot_of_a_lifetime_how_pfizer_and_biontech_developed_and_manufactured_a_covid_19_vaccine_in_record_time
https://www.pfizer.com/news/behind-the-science/accelerating-digital-technology-covid-19-vaccine-rollout
https://www.washingtonpost.com/business/2021/06/16/pfizer-vaccine-engineers-supply/
https://www.cnn.com/2020/11/10/health/pfizer-vaccine-distribution-cold-chain/index.html
https://www.pfizer.com/news/press-release/press-release-detail/pfizer_and_biontech_dose_first_participants_in_the_u_s_as_part_of_global_covid_19_mrna_vaccine_development_program
https://www.pfizer.com/news/articles/how_are_vaccines_developed
https://www.pfizer.com/news/articles/the_people_behind_your_vaccine
https://www.cdc.gov/mmwr/volumes/70/wr/mm7042e1.htm
https://www.businessinsider.com/leading-us-coronavirus-vaccines-how-they-work-compare-2020-10

