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 An independent, nonprofit medical research organization 
based in San Diego, launched in March 2009.

 ~ $100 million in funding to date from the Gary and Mary 
West Foundation. 

 Primary mission: lower health care costs 

West Wireless Health InstituteAbout the 
Institute:



Core Functions

INNOVATE

Commit resources to develop meaningful innovation in health care
technology, solutions and business models

ADVOCATE

Work to shape the external environment to accelerate the
adoption of novel medical technology like wireless health solutions

INVEST

Evaluation of internal and external opportunities to accelerate and
create innovations in health care

VALIDATE

Champion the clinical and economic validation of specific
technologies and solutions

COMMERCIALIZE

Create the capacity to move products and solutions through the
initial commercialization process



Several seemingly inexorable forces:

 Rising costs

 Demographic challenges

 Shortage of doctors

State of Health Care Today

$

State of 
Health Care 
Today:
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A fiscal 
scenario or 
a social 
and 
financial 
fiasco?





Healthcare premiums and deductibles 2003-2009

“The analysis finds that premiums for businesses and their employees 
increased 41 percent across states from 2003 to 2009, while per-person 
deductibles jumped 77 percent in large as well as small firms. If these trends 
continue at the rate prior to enactment of the Affordable Care Act, the 
average premium for family coverage will rise 79 percent by 2020, to more 
than $23,000.”………………………..……….The Commonwealth Fund, Dec 2, 2010

Not many 
will be 
able to 
keep 
coverage

41% 
increase 
2003-2009

71%
increase
2010-2020



Current health care system is 
unsustainable

Status quo 
cannot be 
sustained

Demand 
for Care

Physicians



Chronic Disease Burden

 20 million Americans have Diabetes

 20 million Americans have Kidney Disease

 50 million Americans have Hypertension

 65 million Americans have Cardiovascular Disease

 2 of 3 Americans are overweight; 1 in 5 is Obese

 1 in 5 Americans over 40 will develop Heart Failure

 Chronic diseases account for 96% of Medicare spending 

 Complications from chronic disease account for ~75% 
of overall US healthcare spending!



Chronic Disease Burden



The Graying PopulationsBy 2020 
the ratio of 
elderly to 
young will 
be 1-4



Infrastructure IndependenceNew Model 
of Care:



Vision

•Present state:  Chronic diseases are episodically 
diagnosed and intermittently treated, consuming 
enormous resources driven by exacerbations, clinical 
decompensations, and complications. 

•Future state:  Chronic diseases will be met with 
continuous care, improving outcomes and lowering costs 
by prediction and prevention of acute presentations.

•Path: Near, on, or in-body sensor technology, providing 
actionable diagnostic information, linked to learning 
systems and titratable therapies, enabling continuously-
tailored, feedback-controlled treatment.

Replace costly intermittent rescue with 
continuous and cost-effective care.

Desired 
Future 
State



Prototypical Solution





If we can do 
it for our 
cars…??? 



• Quick-reaction crash sensors activate the front, side, and curtain airbags, and the tension on the seatbelt.
• Seat occupancy detectors send a signal to prevent passenger seat front and side airbags from deploying in the event of an accident, if 
the seat is empty or if a special child's seat is on board.
• Acceleration sensors report if the vehicle is deviating off its vertical axis and if it needs to apply the brakes to one, two or three 
wheels.
• Outside temperature sensors send a signal when there is a risk of black ice. 
• Engine management system sensors provide information on exhaust gas quality, and still others diagnose the condition of the oil, or 
amount of oxygen delivered for combustion so that service intervals can be determined more accurately.
• Height sensors detect the movements of an approaching vehicle and automatically adjust the headlamps to prevent the drivers of 
oncoming cars from being blinded.
• Anti-pinching sensors in the windows and sliding roof stop them from closing at a pre-defined resistance level to prevent injuries, 
especially to children traveling in the car.
• Sensors are used in conjunction with the Global Positioning System (GPS) to tell the driver where he or she is at any given moment…

If we can do 
it for our 
cars…??? 

Electronic Sensors Ensure Safety



Wireless Health CareWireless 
Health
Care: Potential to lower costs:

 Shifting to site of care
 Allowing for more frequent monitoring

 Compliance
 Disease progression

 Low cost infrastructure
 Computing / telecommunication costs are 

lowering
 Force amplifying doctors
 Allow for creation of care coordinators



Research & Development at WWHI:Engineering 
at WWHI:

• Patient-centered and  guided by needs 
identified by clinicians, hospitals, and/or 
health care systems

• Focused on low-cost solutions that meet 
these needs, including reducing hospital 
readmissions and ensuring patients have 
access to the right care at the right time, 
wherever they live



Research Team at WWHI:Engineering 
at WWHI:

• Research at WWHI is focused on creating 
the next generation of health care 
innovations, including wireless medical 
devices that have the potential to 
significantly lower health care costs.

• The Research team focuses on applied 
research and is comprised of expert 
technical staff drawn from around the 
world.



Shouldn’t 
we do it for 
ourselves?

Electronic Sensors Ensure Safety



Electronic Sensing for our Human Aging 
Infrastructure



Pervasive Technologies

ubiquitous 

sensing

wireless

connectivity

cloud

computing

social

networks

Convergence



Disease # Wireless Solutions

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

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

Breast cancer 3  M Ultrasound aided self-exam

COPD 10  M RR, FEV1, air quality, oximetry

Depression/
Mood Disorders

21  M Med compliance, activity, 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

Ten Targets for Wireless Medicine

Some anticipate that by 2014 there will be more that 400 million 
wireless sensors worn – more than one for each person in the US!



25

CardioMems

Physiologic Sensor Development



Early stage industry with huge 
potential

• Against the backdrop of an obviously unsustainable healthcare 
system to which we have just increased access…

• Increased recognition of the wireless healthcare opportunity
…that we have been talking about for 10 years
…that requires risk capital to fulfill its potential
…that in turn requires regulatory clarity and timeliness 
…and that then requires a rational business model

State of the 
Industry



Significant barriers
•Business model uncertainty being resolved:

• Venture (risk) capital – follows real business opportunity

• Reimbursement issues being solved by cost pressures

•Regulatory:  “Disclarity” keeping R&D, investment on sidelines

•Outstanding Legal Concerns: 

• Privacy – clarity, with consistent interpretation / guidance

• Liability – whose, for what – tort reform?

• Interstate medical practice / across state lines

•Entrenched Health Care Establishment:  shift from hospital and 
physician as the center to the home/family/patient as center – clear 
need to align incentives with long-term vision

State of the 
Industry



• Current “disclarity” is dampening investment and chilling 
innovation because of uncertainty around regulation of 
nonmedical devices (e.g. smartphones)

• In defining regulatory pathways, we should make clear the 
distinction between regulated medical devices that detect 
and/or treat disease and ubiquitous, multipurpose nonmedical 
devices.

Moving Forward: Regulatory ClarityThis week’s 
FCC/FDA 
meeting… 
limitations 
in context.



Moving Forward: Aligning Incentives

• Lack of reimbursement for health care innovations such as 
wireless health solutions have inhibited deployment in non-
integrated delivery settings.

• However, innovations within integrated delivery systems show 
the way forward:

 VHA Care Coordination Home Telehealth (CCHT) program
•19% reduction in hospital readmissions and average cost of home 
care $1,600 compared to up to $77k for nursing home care

Community Care North Carolina (enhanced medical home model)
•Estimated savings for FY2006 were $150-$170 million relative to what 
the state (Medicaid) would have spent under previous model

Geisinger (ProvenHealth Navigator medical home initiative)
•Among innovations, patients communicate online with doctors and 
send health monitoring info including blood glucose and blood 
pressure
•Between 2006-2008, demonstrated 20% reduction in hospital 
readmissions and 18 % reduction in hospital admissions





One possible solutions stems from 
Collecting useful salient data 

in non traditional environments

Many different sensors sensing various 

environmental and physiological data 

Sensors, in, on and off the body: 

Salient sensing elements, power, data 

storage, wireless down and upload.

Receiver: 

Wireless down and upload, data 

Storage, connectivity to the cloud



Issues around collecting data in 

non traditional environments

Compliance  – if the subject doesn’t 

use the device we wont get any data

Context – if we don’t know what they 

are doing we might miss-understand 

the data

Artifact – artifacts can and do fool us



We will need systems that are 
“Compliance Independent”

Ideally the user has to do nothing– no 

download of data, no changing 

batteries

The goals is the user forgets they are 

being monitored

e.g. Sensors in the bed sensing weight, 

heart rate, motion, pulse ox.



We will need systems that are 
“Compliance Independent”

Data makes it way to the cloud without 

input from user

Intelligent systems extract useful data

Medical experts use data to mange 

disease



RFID technology already in use

ID tags for people and equipment 

tracking in hospitals

Some sensors ready. prime time?



RFID now



Patches?



Patches?



Problems?



Possible PSWT target areas

Smart patient ID

In home/office sensors

On body sensors

Medication compliance



ID bracelet or card 
(in and out of hospital)

Once a day (in a USA hospital) a patient is miss 

identified 

Patient ID can contain useful data other than who I 

am

• Who, what, when

• Allergies, genetic information

Patient ID might also allow for the storage 

processing of data

• What and when medications were take

• What batch of blood etc

Questions:

Will patient ID tags posse interference risk or health risks



Bed Sensors

Sensors in the bed could measure various 

attributes

Pressure – management of bed sores

Weight – identify weight gain (fluid retention)

Heart rate – various diseases

Motion -- various diseases



Wish list for PWST

• Very Cheap -- cents (disposable)

• Long range (100’s ft)

• Provide non trivial power for sensors 

without risk to patients – how much?

• Buffer power for use whilst not being 

illuminated

• Store significant amounts of data (both 

read and write)

• Mechanically flexible

• Reliable/Robust

• Configurable

• Very small

• Easy to integrate

• HIPPA compliant



Thank you


