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Airway Foreign Bodies

e 2.5 Million foreign body aspirations per year
in US?

* 3.4 % mortality in pediatric hospitalizations
for airway foreign bodies?

e 2000 deaths per year in the United States?

3 and 4th [eading cause of accidental death
in ages 1-4 and 0-1, respectively?
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The pediatric rigid bronchoscope
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Two bronchoscopes used with three optical "
forceps requires 28 pieces of equipment j
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Would it make sense to assemble a
fire extinguisher from 28 pieces?




Complications During Anesthesia

* Hypoxemia (9.2-25.5)13 and hypercarbia (24%)*

e Surgeon inhales anesthetic gas’ (headache, dizziness,
increased risk if surgeon has liver disease)

* Hypoxemia and inability to ventilate is most common cause
for intraoperative cardiopulmonary arrest in children®

* Mortality 0.5-1.1%"2

* Overall 20% major complication rate, 5% prolonged
anesthesia®
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Airway Designs, LLC

e Start up with two bioengineering students
from the U

e 510,000 personal funds
* 525,000 in engine funding
* Jeremy Horton —> Engineering support

 Myriad Fiber —> Fiber options and CMOS
(Omnivision)

e 3-D printed prototype with 3D systems



Fully Integrated Rigid Bronchoscope
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Computational Fluid Dynamics

Control Prototype




Mean SpO2 during Bronchoscopy with
Mechanical Ventilation in Lambs (n=6)
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Hemodynamically stable lambs during
bronchoscopy with mechanical ventilation
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Advantages

Faster response time and fewer technology failures

— 3 piece assembly compared to 10

— No need to switch-out camera head and re-focus image during
procedure

Improved patient ventilation

— Improved laminar flow
— maintain a sealed airway circuit

Less accidental trauma
— Continuous viewing during suction
Shorter procedure time

— Few steps to complete a task
— Easier Instrument insertion

Better control of instruments
— Easier to handle and insert
— Greater variety of instruments
— 2 instruments simultaneously



Market Research

 LEAN Cohort Analysis

— 6 week course through the University of Utah

— Developed objective survey to identify “pain points”
with current technology

— Interviewed pediatric surgeons and pediatric
otolaryngologists in Utah and Colorado

— Most commonly cited “pain points”
* Complicated assemble (unanimous)
* Lack of viewing during suctioning
* Poor ventilation



Marketing Research

Primary Children’s Hospital represents about
1% of US market

600 pediatric rigid bronchoscopies per year
— 90% diagnostic

— 10% Foreign Body removal

Maintain inventory of 80 bronchoscopes
replaced every 5 years

Cost per unitis S11,664



Market for Pediatric Bronchoscopy

Number of Number of Market to Annual
. replace current Addressable
children scopes .
(<15 yo) needed inventory \ET{ (s
y ($10,000/scope) ( 5 year life)
Primary
Children’s 80 $800,000 $160,000
Utah 653,344 100 1,000,000 $200,000
United States 62,771,600 9,615 $96,153,000 $19,230,000
North
: 66,281,101 10,144 $101,144,900 $20,288,000
America

Europe 118,417,680 18, 124 $181,240,000 $36,248,000

http://www.prb.org/DataFinder/Geography/Data.aspx?loc=412



Challenges

* Keep imaging components clean in situ
* Small market

* Disruptive design



Future

S727k to obtain 510k (Class Il) FDA approval
Myriad Fiber to manufacture imaging system

Low and high volume manufacturing plans being
developed

Target thought-leading Children’s Hospitals

Only need contracts with 8-10 Children’s
Hospitals to obtain 10% market share in the US

With 10% market share, US annual addressable
market 1.9-3.8 million



Praise at ASPO Meeting, Austin, TX,
May 2017

* Michael Rutter, MD (Cincinnati Children’s Hospital)
* Robert Rubin, MD (Albert Einstein College of Med.)
* Reza Rahbar, DDS, MD (Boston Children’s Hospital)
e Karen Zur, MD (Children’s Hospital of Philadelphia)
 Margaret Kenna, MD (Boston Children’s Hospital)

* Glenn Green, MD (University of Michigan)

* David Zopf, MD (University of Michigan)

* Bob Weatherly, MD (Children’s Mercy, Kansas City)



