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Ultrasound Spectrum
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© High accuracy
® Expensive ($100k+)

— ® Bulky, hard to use
P S ~, u y; u

=)
P © Portable
xﬁ ® Still expensive ($10k +)

© Cheap ($500), portable @ Short battery life (< 2 hrs)
@ Limited functionality
® Wired, not user friendly

Accuracy
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Ultrasound Spectrum

e. g., Fat-Muscle (fitness)

"—

Vastus Lateralis
Muscle

Cﬂ Transducer
¥ Array

- ol J
= .
Vastus Intermedius/
Muscle
7

R F

'

2m

Ultrasonic machine

BERLVBEELASAURYBBURENBESZES o an

| o)

Regulators
(1.8V supplies)

** http://crossfitmaximus.com/wp-content/uploads/2013/01/ThigScanAndXSectW IDE.png

Power Adapter

* Several publications / patent(s) pending

distance (cm)

* Low Power (days on battery)
* Fast scan (< 30 seconds)
* Flexible, Miniature

Our Imager
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Potential Market

 |dentifying appropriate market(s) for the tech is the current major thrust.

« Some potential applications include (but not limited to):
1. Medical diagnostic/therapeutic device (e.g., imaging & therapy)

$10.3b ° Wearable medical device market in 2015
Advantages
2. Fitness tracking (e.g., body-fat measurement) Ch eap
Average annual growth, Portable
(Proj. $13.9b by 2020) Fast
3. Food industry (e.g., degree of marbling) Safe
Estimated Global beef market in 2020 Accurate

4. Quality assurance (e.g., nhon-destructive testing (NDT) of materials)

$2.6b3 Ultrasonic NDT services market size in 2015

1. Kalorama market reports on medical devices, and wearables
2. http://www.globalmeatnews.com
Markets & Markets report on NDT equipment & services
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Niche Markets

Fetal Monitoring

Guided Needle Placement
ED Fracture Diagnosis
Triage
Fitness Tracking

NDT Flaw Detection
NDT Thickness Monitoring
NDT Level Detection
Food Processing

Meat Quality

DCT

UNIVERSITY OF CALIFORNIA

I Sutard |a Center

fEt; irship & Technology

Sutardja Center for Entrepreneurship & Technology




I Sutardja Center

rrrrrrrrrrrrrrrrrrrrrrrrrr

Medical

Fetal Monitoring?

« Excellent safety record, but has potential to produce biological
effects on the body

Use of ultrasound for non-medical purposes such as
obtaining fetal “keepsake” videos is discouraged!

Ultrasound-Guided Needle Placement?

* Non-invasive, radiation free, relatively inexpensive, and accurate in
bone registration

« Limited penetration - difficult for obese/hypersthenic patients

Procedures performed in a hospital setting are unlikely to be
replaced by something cheaper with poorer resolution

[1] FDA
[2] Idaho State University Radiographic Science

Berkeley

UNIVERSITY OF CALIFORNIA

Sutardja Center for Entrepreneurship & Technology



Pantas and Ting
SutardjaCenter
for Entrepreneurshi p & Technolo; gy

erkeley Engineering

Medical

Fracture Diagnosis in Emergency Department?

@ ED visits by children = fractures
@ of the world’s population has no access to diagnostic imaging

*Several hour wait time for X-ray in facilities with high patient flow

Triage - Developing Countries, Natural Disasters, Military

388 Average annual natural disasters? %People affected?
J Time to operation People killed
Trauma Ultrasound: § Complication rates

J Hospital length of stay
« Military: X-ray facility only reachable by air evacuation*

Useful for disasters and mass casualty scenarios for
rapid triage to guide operative care
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Fitness Tracking

Visualizing Abdominal Tissue & Organs

@ Market in 20141 @ Average annual growth?

« “Connected health devices” adoption rate in the U.S.!

@ in2013 === @ in 2014

« People want immediate feedback to motivate them to
achieve their fitness goals?

* Very crowded space

‘ ALARA principles = not suitable for consumer market*

[1] Parks Associates

[2] Kalorama Information: The Market for Wearable Devices
[3] American College of Sports Medicine

[4] FDA
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Materials Testing f ssamcens
Non Destructive Testing (NDT)

$2.6b Market in 20151 @ Estimated annual growth'

Ultrasonic Testing Market

«Cost of NDT service/equipment is high
. *Inspection is highly labor intensive
100 « Often requires process shut down

o l'-l l"l l"l I-‘ Need for fast, portable,

0 accurate equipments

2013 2014 2015 2020

B Thickness measurement M Flaw Detection Level detection

600

*The current device can be adapted to function as a thickness gage
(Required resolution of 0.01 mm, accuracy of 0.03 mm)

« Current design is suited for phased array system for flaw detection
Level detection market is heavy dominated by low-cost sensors

[1] IBISWorld Industry Report 0D5540

[2] Frost and Sullivan, Replacement of Radiography by Phased Array
Ultrasonic Testing Drives Global Ultrasonic NDT Equipment Market, Nov 2013
3] BCC Research, Ultrasonics: Technologies and Global Markets, May 2014
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Food

Food Processing

« Wide range of frequencies (kHz's — MHZz's) & power levels (W — W’s)!
* Typically part of the factory
— Reliability/Robustness: essential, Portability/Low Power: Not so much

Global Beef Market

@ Market in 20152 @ Average annual growth?

« Current device can be adapted as a “fitness tracker” for cattle
— Accuracy not as crucial as depth of penetration
* |nexpensive and easy-to-use but education needed.

[1] Zbigniew et al. 2007
[2] http://www.globalmeatnews.com
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Summary Table

Fetal Monitoring

Guided Needle Placement
ED Fracture Diagnosis
Triage
Fitness Tracking

NDT Flaw Detection
NDT Thickness Monitoring
NDT Level Detection

Food Processing
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Meat Quality
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