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Today’s Agenda 



Technological Innovation 



A Technological Innovation Is … 
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A Technological Innovation Is … 



In Lay Terms… 

• Likely to be completely new product or 
service 

• A small improvement in existing products 
or services 

• An improvement in internal processes 

• Has a strong technological component 
(e.g., software, electronics) 

• Meant for existing market, but may also 
create new markets or niches 



Why Should We Care? 

• Increases opportunity market separation 

• Good for the economy as a whole 

• Usually leads to cost reductions -> better 
margins 

• Should offer consumers greater satisfaction 
and wider choice 

• Reduces dependency on old products, 
services, and technological processes 

 



Step-By-Step 



Every Innovation Has 4 P’s 

Commercialization 

Purpose 

Promotion 

Process 

Pipeline 



The “Doing it Better” 



“Playing the Game Differently” 



Sustaining 
Innovation 

• Way For Products 
to Change 

• Does Not Create 
New Growth 

Disruptive 
 Innovation 
• Creates a New Market 
• Transforms or Destroys 

Current Market 
• Products Become 

• Simpler 
• More Affordable 
• More Accessible 
• Customizable 

• Drives Growth 



Elements for Disruptive Innovation 
• Technological enabler. Typically, sophisticated 

technology whose purpose is to simplify, it 
routinizes the solution to problems that previously 
required unstructured processes of intuitive 
experimentation to resolve. 

• Business model innovation. Can profitably deliver 
these simplified solutions to customers in ways that 
make them affordable and conveniently accessible. 

• Value network. A commercial infrastructure whose 
constituent companies have consistently disruptive, 
mutually reinforcing economic models. 



Technology Is Going To 
Advance 



Even If It Changes An Industry… 



Get on Board Or Stay Behind? ` 



Modularity 

Source: Venkatraman, N. Winning in a Network Centric Era, 2006  

1980’s 2010’s 



How Can We Make it Work? 



Does It Always Work? 



Innovation 

 

• Wealth Creation 

• Sustainable 

Discovery of 

   New Knowledge 

   & Basic Laws 

Societal Needs  

The Public Good  

Natural Capital Devices  

Processes 

Systems 

Ideas 

Information 

Capital Formation  

& Investment 

Synthesis 

Integration 

Design 

Manufacture 

Maintenance 
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The Innovation System 



The Healthcare System 



An Innovation System 



What is Telemedicine? 

the use of electronic information and 
communication technologies to provide and 

support health care when distance separates 
the actors. . . 

Institute of Medicine, 1996 



What Does It Mean? 

Telecommunications Technology 

+ 

Medicine 

= 

An Innovation System for Biomedical 
Engineers  



A Brief History 

• In 1924, with the concept of a physician seeing 
his patient over the radio using a television 
screen 

• First wave of telemedicine programs started in 
the 1950s 

• Most programs that began in the 1960s-1980s 
no longer exist, due to dependence on 
external funding 







Today 

• Tele-radiology, store-and-forward, remains 
most common application 

• Technology is rapidly changing and costs are 
decreasing 

• Moving into private physicians use 

• Expanding applications 



The Trend 



TeleNeurology: A Case Study 



Stroke in USA 

• Stroke is the fourth leading cause of death in the United 
States 

 

• 795,000 people in the U.S. suffer strokes each year 

 

• 133,000 deaths in the U.S. each year 

 

• From 1998 to 2008, the stroke death rate fell approximately 
35 percent and number of deaths fell by 19 percent 

 

• 7,000,000 stroke survivors 

 

2011 National Stroke Association 



Stroke in USA 

• A leading cause of adult disability 

• Up to 80 percent of all strokes are preventable 
through risk factor management 

• On average, someone suffers a stroke every 

•  40 seconds in the United States 

 

2011 National Stroke Association 



The Cost of Stroke 

 

The estimated direct and indirect cost of stroke 
is 73.7 billion in 2010 

 

The mean lifetime cost of ischemic stroke is 
about $140,048 in the U.S. 

 

2011 National Stroke Association 



Onset 

 

Infarct 

Ischaemic 

penumbra 

Cerebral infarct - onset 



6 Hours 

 

Infarct 

Ischaemic 

penumbra 

Cerebral infarct – 6 hours 



24 Hours 

 

Infarct 

Ischaemic 

penumbra 

Cerebral infarct – 24 hours 



A TeleNeurology Case 



Mortality Rates (Tennessee 2014) 



Stroke Centers 



45.1% live within 30 minutes ground travel time from 
a certified stroke center 
69.8% within 60 minutes 
89.1% within 90 minutes  
10.9% of Tennesseans, an estimated 691,725 people, 
live more than 90 minutes ground travel time from a 
certified stroke center.  
 

Action Time 



Need to Innovate 

Offer a network to triage, assess, diagnosis, and 
treat critically ill neurological patients by 
leveraging telemedicine innovation 



Decision-Making (I) 
Color Code Strategy 



A Barrier To Implementation 



The “Actual” Innovation 



The Workflow 



Decision Making (II) 



Maximizing vs. Optimizing? 



Novel Opportunities 



The Follow-up 



Follow-Up 
PATIENT 

Patient visits 
Doctor checks up 

Patient receives treatment 
and is not referred to 
telemedicine system 

Patient referred to the Telemedicine system 

Patient visits Telemedicine data-entry console. 
Operator enters patient record, data and images of test 
results, appointment date is fixed for online telemedicine 
session 

OUT 

OUT 

Offline Data  
transfer 

from Nodal  
Centre 



Patient 1 
Patient 2 
Patient 3 
Patient 4 

. 

. 

. 
 

Online video conference & tele-consultation 
for patients between local doctors at the 
nodal hospital and specialist doctors at the 
referral hospital 

Patient queue 

IN OUT 

Tele-consultation 
 



Innovation System 

54 

•There is a marketplace  

•Shifting site of care (Hospital <- > Home) 

•Team Care 

•Improved communications between provider and  
 patient 

•Digital convergence 
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Challenges & Barriers 

• Equipment costs 

• Connectivity costs 

• Licensing  

• Liability 

• Privacy 

• Infrastructure 

• End-user issues 



56 

Still… 



Take-away 

• Technological innovation is not just a product 
but also a process 

• It works within a system 

• It tackles a market demand 

• Needs constant implementation/creativity 

• Healthcare is a perfect playground centered 
on biomedical engineers 



THANKS! 

sebastiano.massaro@wbs.ac.uk 
 

mailto:sebastiano.massaro@wbs.ac.uk
mailto:sebastiano.massaro@wbs.ac.uk

