Breathe Beauty JOHNS HOPKINS

WHITING SCHOOL
of ENGINEERING

Varahunan Mathiyalakan, Patricia Kolodziejski, David Sheng, Harold Treminio

Johns Hopkins University | Whiting School of Engineering | Baltimore, MD
Design Day 2022

Introduction Results

Vitamin E Release by Day 0.0 Total Vitamin E Release over Time
. = o Rl Net Present Value Over Time
I_> > 1.2 _ 20
- fg 15.0 /U?
3 1.0 % c 15
§ & 12.5 o
% 0.8 %’ 10.0 E 10
= 06 =
Imagine this -- it's been a long day of class. Rushing from Process Design E f>§ " £ 5
In Hodson to Product Design in Bloomberg for the last 8 hours, you finally %0-4 g 50 E 0
take off your mask only to be horrified to see what's happened to your skin. 0.2 - Z 6 7
-5
. . . : Years
According to the Mayo Clinic, prolonged mask-wearing creates "excess " 5 10 15 20 25 30 " 5 10 15 20 25 30 |
moisture that [leads to] skin irritation on the nasal bridge, chin, and or Days Days —NPV  =NPV w/ Time Value
cheeks." This situation is all too common for young adults who juggle the .
dilemma of abiding by public health measures while keeping good health. Annual Cost Breakdown ($ Millions)

Figure 1—Release Kinetics of Vitamin E Raw Material
P, - o | | R&D Costs, 0.8 aw viaterla
HOW Does It Work - The plOtS above show the total release of vitamin E and vitamin E over time over a one month time- oSt / Costs, 3.1

span. The kinetics were modeled using the power-rule based Ritger Peppas model using parameters | / o Conte 054
found in literature for a similar product. (insert reference here ). Washing was assumed to happen Marke“%g Costs, At 05,
weekly for 30 minutes, and was modeled using the same model, but a 10x larger rate parameter.
Distribution Costs, __——— Labor Costs, 5.7
1.92
Business Costs, 5.72.00 Operating Costs, 9.34
BUY IT WEAR IT WASH IT RECYCLE IT
comes in normally, watching ~ can withstand biodegradable MaHUfaCturmg Process Figure 3 — Financial Analysis
packs of 2 vitamin E release at 3-4 washes! Data shows that it will take 2.7 years to break even when
the arrow locations Figure 2 — Man ufacturing considering the time value of money and 2.5 when not. There Is
about a 47% return after 6 years.
Market & Challenges . Microcapsule Preparation |—’
— Ultrasonic ;
- = s— " o
—| Mixing QC Emulsification QC Next B
Skin Care Products Market Non-Luxury Facial Skin Care Il Fabric Preparation and Capsule Embedding |
Fab ri C — I EEEEEEEEEEEEEEEEE——S non-woven non-absorbent material
. - - . Next
TAM: US Facial Skin Care Market ($14B, 210 M Spraying QC non-bsorbent materil

people)
SAM: US Consumers Ages 18-34 Using Moisturizer Chemical _T |
Cream 14x a week ($2.1B, 25M people) —

. Figure 4 — Final Product
Grafting
SOM: 5% Adoption Rate ($105 M, 1.25 people)

The final mask consists of three layers of absorbent, non-woven
T non-absorbent, and non-absorbent material with the innermost
layer consisting of microcapsules.
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Imagine this -- it's been a long day of class. Rushing from Process Design In
Hodson to Product Design in Bloomberg for the last 8 hours, you finally take
off your mask only to be horrified to see what's happened to your skin.
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According to the Mayo Clinic, prolonged mask-wearing creates "excess
moisture that [leads to] skin irritation on the nasal bridge, chin, and or cheeks."
For young people, this creates a dilemma — how can we juggle the need to
care both about public health and our own skin's health?

How Does It Work

BUY IT WEAR IT WASH IT RECYCLE IT
Our product Wear the mask Our product All parts are
comesin  normally for Vitamin can withstand biodegradable
packs of 2 E release at the 3-4 washes!
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non-absorbent material

Figure 1 — Final Product
The final mask consists of three layers of absorbent, non-woven
non-absorbent, and non-absorbent material with the innermost layer
consisting of microcapsules.

- Monodispersed populations with size
0.1 um resulting

- Highly negatively charged

- Entrapment efficacies of 99%

- Encapsulated a-tocopherol (TOC) —
coated with chitosan

«—— Chitosan Coat

Vitamin E core

Figure 2 — Microcapsule
The final mask contains 0.1 g of microcapsules with 0.02 g of
Vitamin E.
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Figure 1—Release Kinetics of Vitamin E

The plots above show the total release of vitamin E and the vitamin E release by day over a one-
month time-span given an 8-hour wear-period per day and weekly washing. We chose to use the
Ritger-Peppas model using parameters found in literature for a similar product®.

TAM: $14B US Facial Skin Care Market
(210M People)

SAM: $2.1B US Consumers Ages 18-34 That
Use Moisturizer Cream 2x/day (25M people)

SOM: $105M 5% Adoption Rate of SAM
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Figure 4 — Process Flow Overview

The diagrams above summarize the manufacturing process for our BreatheBeauty face masks. The
process Is a three-step process Iin series and can be scaled to produce approximately 10 million
masks per year

ime
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Figure 5 — Financial Analysis

Data shows that it will take 2.7 years to break even when considering the
time value of money. After 6 years, the expected average annual rate of
return Is around 47%.
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