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Today's Presentation

Introduction of MEMS Industry Group

Overview of Programs/Events
Growing Health and Medical Markets

MEMS Enabling a Consumer Healthcare
Revolution

Thank you, Professor Esashi




MEMS Industry Group® (MIG) Introduction

Formed in in the US in 2001 with five companies -
outgrowth of MEMS industry executive meetings at
Defense Advanced Research Projects Agency
(DARPA).

MIG is an industry trade association incorporated as
a not-for-profit organization, based in Pittsburgh,
Pennsylvania, USA.

MIG is international; with over 140 member
companies and partners worldwide.

MIG managed by a Executive Director, Karen
Lightman; with Governing Council composed of
representatives from member companies.




MIG is the trade association advancing MEMS
across global markets.
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MEMS INDUSTRY GROUP®

The trade association advancing MEMS across global markets
www.memsindustrygroup.org




MIG’s Strategy

Build a MEMS
Community

Enable MEMS
Commercialization

1. Champion MEMS in
4 Established &
A Emerging Markets




M2M Forum®
May 8-9, 2013

 Integrating MEMS into
existing healthcare
and medical
applications

« Keynote Speakers:
— Marty Schmidt, MIT

— Mehmet Toner, Mass.
General Hospital, Harvard

e MIT site visit

MEMS INDUSTRY GROUP



MIG at 2013 Sensors Expo & Conference
June 4-6, 2013

MEMS Pre-Conference
Symposium & Conference
Track

MEMS Networking Lounge

MEMS Pavilion

MEMS Innovation Area

= . .
expo & conference

The leading sensors event in North America

Sensing Technologies Driving Tomorrow’s Solutions




MEMS Executive Congress®

MEMS Executive MEMS Executive

Congress® U.S. 2013 Congress® Europe 2014
November 7-9, 2013 Spring 2014




MEMS Enabling a Revolution

» Factors affecting the convergence of
healthcare/medical devices

« Examples of MEMS inside
healthcare/medical devices

* Remaining challenges & opportunities




Medical/QoL - Tomorrow’s Burgeoning MEMS Markets

Patient monitoring
dominates

Diagnostics
take off

Drug delivery: next
Killer app?

Drug discovery
shows slow growth

Millions of US$

MEMS market for medical electronics
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Source — iSuppli Corporation MEMS Market Tracker H1 2011
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Medical MEMS 2010-16

June 2011

Medical expected to grow to 26% of total MEMS
market by 2016
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Source: Yole Développement '“
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How Big Is the Opportunity?

Health care is a critical global issue,
for example:

Compliance: $300,000,000,000

Source: Mehran Mehregany, Ph.D., Goodrich Professor of Engineering Innovation; Director, Wireless
Health Program, Director, Case School of Engineering San Diego Programs




Factors Affecting Convergence of

Health & Consumer Markets

wireless social
connectivity

You QL)

‘/:
L Tr———

ubiquitous cloud
(MEMS) sensing computing

Source: Mehran Mehregany, Ph.D., Goodrich Professor of Engineering Innovation; Director,
Wireless Health Program, Director, Case School of Engineering San Diego Programs




MEMS Enables, Wireless Propels the Convergence of
Health and Consumer

THE WIRELESS HEALTH MARKET IS PROJECTED TO MORE THAN
TRIPLE FROM 52.7B IN 2007 TO 59.8B IN 2012

Source: Mehran Mehregany, Ph.D., Goodrich Professor of Engineering Innovation; Director, Wireless
Health Program, Director, Case School of Engineering San Diego Programs




Targets for Sensors/MEMS + Wireless Medicine

# Affected | MEMS/Sensors + Wireless Solutions
Disease

Alzheimer’s 5 M Vital signs, location, activity, balance

Asthma 23 M RR, FEV1, Air quality, oximetry, pollen

Breast cancer 3 M Ultrasound self-exam

COPD 10 M RR, FEV1, air quality, oximetry

Depression/ 21 M Med compliance, activity,

Mood Disorders communication

Diabetes 24 M Glucose, hemoglobin A1C

Heart Failure 5 M Cardiac pressures, weight, BP, fluid
status

Hypertension 74 M Continuous BP, med compliance

Obesity 80 M Smart scales, caloric in/out, activity

Sleep Disorders 40 M Sleep phases, quality, apnea, vital signs

Tab | e frO m El’iC TO pOI M D Source: Mehran Mehregany, Ph.D., Goodrich Professor of Engineering Innovation; Director, | A A l
: | L8

Wireless Health Program, Director, Case School of Engineering San Diego Programs



Nonintrusive Monitoring

» Blood Pressure, Pulse
* Glucometer

» Smart Pills
or Internal Sensors

* Weight/Body Composition
* Environmental Sensors

* Pedometer

@1

Graphic from Don Jones (Qualcomm Life)

Source: Mehran Mehregany, Ph.D., Goodrich Professor of Engineering Innovation; Director, Wireless ' '
ALA

Health Program, Director, Case School of Engineering San Diego Programs
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Problem

Continuous health Ba 4 3
monitoring has @
been proven to | e
reduce healthcare St A MEMS!
costs and improve

care, but health
monitoring IS

Intrusive and cost
prohibitive to scale.




MEMS Enabling a Healthcare Revolution

e Why MEMS?
— MEMS miniaturizes, improve safety & reliability
— MEMS provides integral and integrated solution

 Why now?
— The #1 & #2 healthcare issues in the US are controllable
by lifestyle changes (Type Il Diabetes & Heart Disease)

— Since 2009, the Consumer Electronic Show (CES ) has
hosted a Digital Health Summit

— There are more than 13,600 health and fithess apps
available in iTunes as of 4/2012*

Pl A . vV ‘
according to mobihealthnews 'AAA




MIG’s Vision for the Future



https://www.youtube.com/watch?feature=player_embedded&v=YZSgOEw04SQ

MEMS to Improve Sleep Quality

what users are saying

Bed Time 11:52 pm
ise Time 6:30 am
meto Z 8 min Sieep Stealer

Deep Sleep 053 2%
Light Sleep 402 ©9%
REM Sleep 131 it

Wake

Meet Zeo, your pg

AA
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Sit up Straight! (thanks to MEMS)

“Anyone can use LUMOback. It’ s simple and integrates into
your daily routine. Live your life. Only better.”



//localhost/<iframe src="http/::player.vimeo.com:video:46060851
http://vimeo.com/46060851
http://vimeo.com/46060851
http://vimeo.com/46060851
http://vimeo.com/46060851
http://vimeo.com/46060851
http://vimeo.com/46060851
http://vimeo.com/46060851

MEMS for Baby Monitoring

echnology
review

Published by MIT

Prototype Faster with
NI Graphical System Design

Learn how

English | en Espafiol | aufDeutsch | in faliano | =37 | in India

HOME COMPUTING COMMUNICATIONS ENERGY MATERIALS BIOMEDICINE BUSINESS

Maternal monitoring: A device designed
by the West Wireless Health Institute
measures fetal heart rate via an
ultrasound monitor (lower belt) and
maternal contractions via another sensor
(higher belt), and then transmits the data
via Bluetooth to a tablet (left).

Credit: West Wireless Health Institute

BIOMEDICINE

A Cheap, Portable Way to
Monitor Unborn Babies

A nonprofit creates a new heart monitoring
machine employing wireless technology.

WEDNESDAY, APRIL20; 2011 | BY EMILY SINGER

E-mail J Audio » J Print

An inexpensive portable device could make it easy to
monitor fetal health in remote locations, and it might
also provide an alternative more expensive machines
currently used in doctors' offices in the developed
world.




MEMS your way to Personal Health and Fitness
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Smart Implanted Devices Enabled by MEMS

Converging now with condition-based therapeutic
therapies...truly improving Qol




Monitor & Manage Medication and Physiologic Data
with MEMS

Proteus Digital Health™ Feedback System



http://www.youtube.com/watch?v=Ne4F5wEC3e8
http://vimeo.com/45229049

Requirements of MEMS-y Consumer Health Products

* The technology must be:

— Proactive, not reactive; have self-contained data
analysis capable of decision making

— Reduce human intervention to lower human error

* From a business standpoint devices must be:
— LOW COST $$!!
— Reliable, accessible and serviceable

* For the user products must be:

— Part of everyday life, virtually invisible & require little
If any manual manipulation




Remaining Challenges

* Currently batteries take up size and are
obtrusive —need to be smaller and efficient!

— If medical devices go in the body, they need to
last 10+ years

— Energy harvesting (yes with MEMS) hopes to
address this in the future

 Challenges unique not just to medical
applications still remain (and are costly):

— Packaging, testing and new materials
— Standardization




Opportunities

« Sensor Integration (hardware) and Sensor Fusion
(software/algorithms) offer further opportunities in this
consumer/health market.

« MEMS will continue to play a significant and growing role as
more sensors are added to more devices.




Thank you, Professor Esashi

Professor Esashi with Karen Lightman outside the MEMS lab at Tohoku
University; along with Takeo Oita and Hiroyuki Miyata (City of Sendai)

AA




Thank you!

Karen Lightman, Managing Director
klightman@memsindustrygroup.org

www.memsindustrygroup.org

1620 Murray Avenue
Pittsburgh, PA 15217
PH: 412.390.1644
Twitter: @ MEMSGroup
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