BiteWatch

Kevin Chudy— Rachel Jackson— Ryan O’'Connor — Kyra Rothwell

JOHNS HOPKINS

WHITING SCHOOL
of ENGINEERING

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

Introduction Scientific Principles Financial Analysis

Many packaged food products have a “sell-by” date or a For developmental timeline estimations, we expect the legal
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Figure 2—Lateral Flow Assay
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The strip consists of one plastic card holder with 3 different K, = %Az][Ab} ﬁjet:Resun pp— Y (Fig )
test strips each labeled with bacteria-specific antibodies that :
Table 1- Antibody and Test -
indicate the presence of said bacteria within the sample. Strip Da¥a TS vee or B e
We use a lateral flow assay as the basis for each pathogen strip (Figure 2). Each strip i .
2in. consists of a sample pad, nitrocellulose matrix, an antibody test and control line, and an
“ - absorbent waste pad. The sample is absorbed and follows Fick’s 2" Law allowing us to
predict elution time (Table 1). The antibodies having specific binding kinetics that allowed us
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to accurately assess the quantity of antibodies needed for proper pathogen indication (Table

; 1). These antibodies are gold-plated and serve as indicators of the pathogen.
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Our manufacturing plan consists of two steps: preparing the gold-plated antibodies and the
assembly of the device itself. To tag the antibodies, we plan on using an EDC/NHS covalent
reaction (Figure 3). This step requires a mixer, centrifuges, and incubators

for successful manufacture. Once the antibodies are generated, they get added to the
nitrocellulose membrane of the strip.
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Figure 1—Visual prototype of our product, BiteWatch.
The plastic card holds 3 strips that are dipped into the buffer.

Figure 4—Net Present Value over 10 years
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The total food pathogen food pathogen market is expected to
grow to over S5.5 billion by 2024.3 This overall market can be
broken down by pathogen, technology landscape, and region.
Salmonella and E. coli make up $1.2 billion and $1.1 billion of
the market, respectively.3 The rapid food pathogen testing
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Figure 3—EDC/NHS Cova'lent Reaction for tagging antibodies with gold nanoparticles
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The physical test strip will be assembled in individual components (sample, absorbent

waste, conjugate pads), and fed into an automatic lamination system to create one individual strip.
Three of these strips, testing for the three different pathogens, will then be combined in final
assembly onto carboard packaging with individual phosphate vials. (Figure 4)

technology makes up $3.5 billion of the total market, and the

North American is about S2 billion.3 Figure 5 — Annual costs and revenue across the first 10

years of business
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