
Progress in technology, coupled with 
medical and scientific advances, is 
expected to significantly change the 

healthcare environment. Technology com-
panies, healthcare companies, medical de-
vice companies, and others are capitalizing 
on emerging technologies to provide novel 
healthcare solutions using mHealth, sensors, 
data analytics, bioinformatics, and advanced 
software. The result will be a medical environ-
ment that takes advantage of “smart” technol-
ogies for improved healthcare decision-making 
and better patient outcomes.

Experts say smart technologies already 
support individual health monitoring by phy-

sicians, but also have the ability to provide 
data to insurance companies and government 
agencies on a massive scale. 

The first wave of mHealth technologies 
has focused mainly on capturing data and, to 
some extent, presenting it back to the user, 
says Matthew Noble, senior director, product 
management, at Medidata Solutions. 

“But users have had to go out of their 
way and do their own research to discover the 

meaning behind these data,” he says. “Smarter 
mHealth technologies coming out now are fo-
cused on providing the consumer and patient 
with actionable guidance based on the data.”

In 2016 there will continue to be an evo-
lution around augmented intelligence, which 
is being applied on a trial basis in different 
therapeutic areas, says Glenn Snyder, prin-
cipal, med tech segment leader, at Deloitte 
Consulting.

“We’ll see augmented intelligence come 
into play in decision support,” he says. “As 
companies develop data, data sensors, and data 
sources, the key will be coming up with an 
intelligent way to interpret that data.” 

Mr. Noble says smarter, 
more actionable insights will 
become more prominent as 
new technologies integrate the 
use of multiple sensors. For 
example, a sensor that takes 
multiple measurements, such 
as respiration and heart rate or 
heart rate and sweat analysis, 
will provide the patient with a 
more complete picture of his or 
her health. 

“Medical technologies 
need to be smarter, because 
long-term patient adherence is 
challenging,” he says. “Studies 
have shown a severe drop-off in 
wearable use within months of 
purchase.”

The continued growth in smart medical 
technology will deliver innumerable ways to 
capture and analyze data, says Jennifer Sigaud, 
managing director at Atlantis Healthcare US.

“But for technology to be effective, its 
design and application need to be based on 
insights around the users, the people whose 
data it seeks to measure,” she says. “This is 
especially true in programs created to im-
prove treatment adherence. To determine the 

right tool, pharma needs to look beyond de-
mographics at patient beliefs and behaviors. 
There needs to be a variety of vehicles to 
accommodate preferences and learning styles, 
including video, practical and organizational 
challenges, or cognitive/behavioral activities. 
This patient-driven approach to smart tech-
nology will help create clear-cut goals at the 
beginning of interventions, allowing pharma 
to use technology to its fullest potential.”

David Ormesher, CEO of closerlook, says 
smart medtech will have an impact on health-
care for two reasons. 

“To achieve health at a lower cost we need 
to monitor and intervene before an expensive 
acute hospitalization and do it with a scalable 
architecture and technology enables both,” he 
says. “Wearable sensors enable passive and con-
tinuous data collection, which is much more 
accurate and comprehensive than sporadic or 

The application of 
sensors, connectivity, and 
continuous monitoring 
can revolutionize drug 
development in areas such 
as novel clinical endpoints, 
advances in patient benefit, 
demonstration of value, and 
patient reported outcomes.

JEFFREY AROY

Charles River Associates
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FAST FACT

A RECENT SURVEY  

FOUND THAT 22% OF  

RESPONDENTS USED TECHNOLOGY 

TO ACCESS, STORE, AND TRANSMIT 

HEALTH RECORDS IN THE LAST 

YEAR, UP FROM 13% IN 2013. USE 

WAS HIGHER FOR THOSE WITH 

MAJOR CHRONIC CONDITIONS: 32% 

COMPARED WITH 19% IN 2013.

Source: Deloite
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Smart, connected medical devices will link data with traditional systems and integrate that with 
information for improved healthcare and better outcomes.

The Smart Healthcare 
Environment

By Denise Myshko
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Remote health monitoring will 
eventually be a ubiquitous health 
utility, and the pharma industry can 
lead this innovation by wrapping 
the relevant technology around the 
pill.

DAVID ORMESHER

closerlook

NICK BARTOLOMEO

Strategy, Fingerpaint

The advancement of micro-electro-mechanical 

systems (MEMS) has made the Internet of Things 

(IoT) a reality in today’s world. These along with 

the shift to pay-per-performance in healthcare 

are driving the trend toward smarter medical 

technology. With quality and patient outcomes 

responsible for reimbursement, it means needing 

to diagnose, treat, and monitor the health of pa-

tients better and more precisely than before. New 

technologies are being developed to meet the 

demands of all stakeholders that are now aligned 

toward a common goal.

CARLOS FERNANDEZ

Technical Director, 

Natrel

Wearables and iBeacon tech-

nology will have a major im-

pact on healthcare. With an 

iBeacon network, any brand, retailer, app, or plat-

form can determine where a customer is and send 

hyper-contextual content to each user based on 

location. In healthcare, iBeacon will help manage 

quality of life before, during, and after treatment. 

Until now, patients have been tethered to their 

beds during a hospital stay. Wearables can be con-

nected to an overall network system and alert the 

patient when a particular event occurs.

JASON LEVY 

Senior VP, Experience and Innovation, 

Saatchi & Saatchi Wellness

Wearables are the obvious technology to impact 

healthcare in the future, and not just wristbands 

and clothes, but skin tags and condition-specific 

products. The future of sensors may be more 

The Technologies Making an Impact 
Industry experts provide their perspectives on the technologies that are changing 
the industry. 

about invisibles than wearables. Injectables, in-

gestibles, and implantables will also shape the 

future of healthcare. Whether these are smart 

medicines, monitoring devices, or a combination 

of both, we may not actually see these products 

fall into the current class of sensor devices. Nan-

otechnology will allow for all of the above and 

more devices to shrink to unimaginable sizes. At 

some point, it may become difficult to separate 

our biological elements from our manufactured 

components. Then, the smart-body becomes a 

reality.

SHANKAR NARAYANAN 

Global Head of Life 

Sciences, Cognizant 

Novel drug delivery devices 

such as contact lenses and 

nano-sized microchips em-

bedded into pills point to a fast-emerging smart 

healthcare environment in which the pill will 

be just one aspect of an overall therapy plat-

form. Gone will be the days when you have to 

remember to take a pill every day, or three times 

a day; put eye drops in on a regular basis; or wait 

until you test your blood sugar to find out if you 

need to adjust your medication. Ambient tech-

nologies will provide precise doses of cognitive 

feedback so patients are constantly aware of 

their health status and can adjust their activities 

and behaviors in real time. Teams of connected 

healthcare coaches will be available at each step 

of the patient journey, helping to ensure optimal 

adherence and patient engagement. Nanotech-

nologies and nanobots will precisely target the 

medication to the area where it is needed and 

help minimize side effects. Additionally, 3D-print-

ing is revolutionizing prosthetics.

self-reported data. Wireless and cloud-based 
analytics will sift the signal from the noise and 
flag meaningful variances on a personalized 
basis, screening out false positives, and notify 
the most appropriate HCP. With the cost 
of sensors and power of analytics following 
Moore’s Law, remote health monitoring will 
eventually be a ubiquitous health utility, and 
pharma can lead this innovation by wrapping 
the relevant technology around the pill.”

David Moore, group director of Ashfield 
Healthcare Communications, says two areas 
stand out in terms of where smart technology 
is heading.  

“Smart diagnostic devices is one area that 
will have a tremendous impact on how health-
care is delivered in the future,” he says. “There 
are a lot of these devices in pilot now. Some 
are set up to be simple, inexpensive devices 
to take patient vitals, for instance. But where 
they vary significantly in addition to produc-
tion costs, is their ability to feed data into a 
central data repository giving physicians, and 
sometimes patients, the ability to use that data 
on a regular basis.”

Mr. Moore says some of these diagnostic 
tools are being designed to measure specific 
disease markers, giving an individual test re-
sults in 20 minutes rather than two to three 
weeks, and doing so for less than $100 vs. the 
$2,000 to $3,000 today’s testing might cost. 

“Think of the impact such devices would 
have on reducing emotional distress and making 
testing far more affordable for everyone,” he says.

Behind the Smart Tech Trend

There is a definite convergence of IT and 
medicine happening today, says William 
Hunter, M.D., president and CEO of Cardiome.

“Med tech is going to take a massive leap 
forward, offering the opportunity to learn 
about what actually goes on inside the human 

body,” he says. “I can see a talking hip joint 
that will be able to provide insight about the 
force patterns on human joints or in a replaced 
joint. You’ll actually be able to see how it 
moves in free space. We will have real-time 
data and big data analytics to look for patterns. 
This will be a huge step forward in medicine.

“Imagine if a coronary stent had similar ca-
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pabilities,” Dr. Hunter continues. “A patient 
may have some chest pain and he or she could 
check that there is still flow through the cor-
onary stent via an iPhone. The patient can see 
that there isn’t a problem with the stent; it’s 
the pizza he or she had at lunch. So from the 
patient perspective, data that really matters 
would be able to provide objective feedback.”

There are several factors contributing to 
this drive toward smart medical technologies, 

those with major chronic conditions: 32% 
compared with 19% in 2013. The Deloitte 
report also shows that 16% of respondents who 
needed care went online for cost information, 
up from 11% in 2013. Millennials in this 
group increased the most, 27% versus 17%. 
When it comes to judging quality, 25% of all 
respondents used a scorecard to compare the 
performance of doctors, hospitals and/or health 
plans, up from 19% in 2013. 

Mr. Snyder says collaborations will be crit-
ical for the development of these newer smart 
technologies.

“Most companies aren’t going to be able 
to build all of the points of data creation — 
communication, aggregation, analysis, and 
scripted behavior — for both clinicians and 
patients,” he says. “What’s going to be an 
interesting trend to watch is the number of 
high-tech med-tech collaborations across the 
existing segments of the healthcare value chain 
care, including provider and manufacturer.”

Pharma’s Role in Smart Technology

Pharma companies have a huge role to play 
in influencing smarter medical technologies. 
Experts say the downward pressure on the 
price of technologies, the general increase in 
digital acumen of most demographics of the 
population, and the quest for pharma to add 
value beyond the pill are all factors driving the 
trend toward smart medical technologies.

Consumer health applications on devices 
like mobile phones are grabbing a lot of head-
lines, but the data and devices that can impact 
pharmaceuticals may be much more aligned 
with traditional drug development. Experts 
say pharma has a huge stake in developing 
medical technologies, and some say what 
pharma lacks is the ability to function like a 
Silicon Valley start-up company. 

Chris Evans, VP, research and innovation 
at West Pharmaceutical Services, says nonad-
herence is a big driver in the trend for smart 
technologies. 

“To improve this very real challenge, it is 
critical for pharmaceutical and biopharmaceu-
tical companies to anticipate and understand 
the changing needs of patients,” he says. “Pa-
tients are demanding medical technology that 
has similar responsiveness and connectivity as 
the other devices they use on a daily basis — 
such as their mobile phones.”

Mr. Evans says the industry is responding 
with innovative breakthroughs that may result 
in better patient outcomes. 

“For example, electronically connected 
drug delivery devices that can track in re-
al-time when patients take their medication 
have the ability to educate patients and mo-
tivate them toward increased adherence,” he 

including curbing costs in healthcare while 
potentially creating greater patient access to 
quality healthcare and improved outcomes.

Mr. Snyder says consumers are a big driver 
of the trend of smart technology. 

“Consumers expect to be able to access and 
understand their health, just like they do with 
their purchasing experience of buying some-
thing through an app or online retailer,” he 
says. “They are creating a demand for mobile 

and digital health solutions, and 
companies are frankly respond-
ing to consumer demand. The 
innovators in the market are 
already building those solutions. 
Well-established companies, 
such as Medtronic, are getting 
into monitoring services as a 
way to offer a value proposition 
for the healthcare system. They 
understand that value-based 
care — moving from volume to 
value — is the new paradigm in 
the healthcare industry.”

In fact, Americans are in-
creasing their use of technology 
to improve their health, nav-
igate the health system, and 
flex their shopping muscles in 
acting like consumers instead 
of passive patients, according to 
a survey released in October by 
The Deloitte Center for Health 
Solutions. The report found 
that 22% of respondents used 
technology to access, store, 
and transmit health records in 
the last year, up from 13% 
in 2013. Use was higher for 

Natural language processing 
is fast becoming ubiquitous 
on mobile devices, and these 
technologies can improve 
the speed and accuracy of 
electronic data capture.

GLENN KEET

Clinovo

Patients are demanding 
medical technology that 
has similar responsiveness 
and connectivity as the 
other devices they use on 
a daily basis, such as their 
mobile phones.

CHRIS EVANS

West Pharmaceutical 
Services

Med tech is going to take 
a massive leap forward, 
offering the opportunity 
to learn about what 
actually goes on inside 
the human body.

DR. WILLIAM HUNTER

Cardiome
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Mr. Aroy says the application of sensors, 
connectivity, and continuous monitoring can 
revolutionize drug development in areas such 
as novel clinical endpoints, advances in patient 
benefit, demonstration of value, and in patient 
reported outcomes.

“One example is leveraging and network-
ing smart devices,” he says. “These can be 
smartphone-based, they also can be intelli-
gence built into administration devices like 
pill dispensers. One company decided to at-
tack the problem of patient adherence for 
its injectable treatment in multiple sclerosis. 
They developed a smart pen injector that mon-
itors whether patients are making their injec-
tions on schedule, and they paired this with an 
application that gathers other patient related 
outcomes and collects the data centrally. This 
enables the brand to intervene with noncom-
pliant patients via their physicians, specialty 
pharmacies, or the brand’s nurse call center.”

Mr. Aroy says such an integrated device 
and network solution offers the potential to 
improve compliance, which may translate into 
improved patient outcomes. 

“Companies are able to demonstrate better 
value for payers as patients actually take and 
benefit from the drug for which the payer has 
paid,” he says. “One could imagine applying 
solutions like this prospectively in clinical 
development to maximize efficacy outcomes 
and to capture patient reported outcomes that 
could differentiate new products.”

Sensor and other smart technologies are 
improving data capture for clinical trials, says 
Glenn Keet, CEO of Clinovo.

“Speeding up trials and reducing data er-
rors will significantly reduce the total costs of 
trials, ultimately bringing better solutions to 
more patients,” he says. “For example, speech 
recognition and natural language processing 
are fast becoming ubiquitous on mobile de-
vices, and these technologies can improve the 
speed and accuracy of electronic data capture 
versus translation from handwritten or even 
typed data entry on a computer.”

Importantly, Mr. Keet says, these advanced 
technologies will not only be used by clinical 
trial professionals, but also by patients in 

ePRO applications, which will increase their 
utilization as well as the compliance, further 
improving trial data.

“Pharma understands disease and treat-
ment options and is in a position to bring that 
expertise to the table,” Mr. Moore says. “There 
are many chronic diseases such as asthma and 
diabetes that now offer far superior diagnostic 
or treatment devices as a result of such partner-
ships. These have led to greater patient adher-
ence to the respective therapies and ultimately, 
adherence is what is needed to improve patient 
outcomes.”

Technology’s ability to capture data with 
devices is a key driver to pharma taking part in 
such development, Mr. Moore says. 

“Take a patient suffering with asthma,” he 
says. “An inhaler could have the ability to cap-
ture data such as adherence, lung capacity, and 
other factors that the physician and patient 
can see. There is the potential that a patient 
could be rewarded for his or her adherence 
behavior with something like an online game 
for a juvenile or some other motivational prize 
for an adult. But most importantly, all that 
data can be fed back to the physician, who can 
in turn see any symptoms or behaviors that 
might need correction, and act accordingly. 
Up until now, physicians have been relying 
on patient diaries for some of these chronic 
conditions.” 

says. “While innovating, we also have a re-
sponsibility to make smart technologies easy 
to use so that the technology itself doesn’t 
become a barrier to medication compliance.”

Jeffrey Aroy, a consultant at Charles River 
Associates, says as therapeutic areas mature, it 
is getting more difficult to differentiate prod-
ucts clinically and to justify premium pricing. 
Sensors and monitoring can provide a path to 
a premium product in therapeutic areas with 
multiple competitors. 

“A manufacturer recently introduced a 
product into the crowded treatment field of 
pulmonary hypertension,” he says. “Clinical 
trials using traditional endpoints of how far 
patients could walk in six minutes produced an 
approvable, but undifferentiated product. The 
company identified implantable sensor tech-
nology that was able to continuously monitor 
and report inter-arterial pressures in the lungs 
that the class of drugs treated. This allowed the 
company to mine a variety of novel endpoints 
that were seen as very relevant to treatment 
goals like end organ efficacy, treatment peak 
and trough effects, and pressure upon waking 
when drug load was lowest. By studying the 
drug in this way, they are on a path to create 
differentiation and clinical claims that none of 
their competitors will be able to match.”

Increasingly, regulators and payers want to 
see data that proves a better patient experience; 
this should start early in the clinical develop-
ment plan of a new therapy, Mr. Noble says.

“By focusing on the use of new technolo-
gies to better understand disease progression 
and efficacy of therapy during the clinical 
development phase of a drug’s life, R&D orga-
nizations can set up their commercial side with 
differentiating therapies,” he says.

Mr. Noble says development teams can bring 
to market apps that not only prove efficacy, 
but also actually improve medication adherence, 
which is a multi-billion dollar opportunity.  

“Apps with smart alerts that know when 
and how best to prod patients to take their 
drugs should be studied and developed along-
side drug programs,” he says. “It’s just as im-
portant to research these types of solutions to 
maximize results.”

The Shift Is On: Four Drivers  
of Smart MedTech

1. Shift from acute to preventive care,  

specialists to self-care and hospital to 

home care. Consumer with remote  

access to data through smart devices 

can manage their own care conditions.

2. Shift from monitoring single biometric 

indicators to multiple indicators, process 

through artificial intelligence.

3. Shift from intuitive approaches based on 

empirical evidence for typical patients to 

precision-based healthcare rooted in the 

individual patient’s characteristics. This 

will allow doctors to harness  

information from intelligent algorithms 

to inform treatment decisions.

4. Shift from specialized silos of medical 

knowledge to more centralized and  

accessible knowledge centers. 

Source: Deloitte Consulting
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Smart diagnostic devices 
is one area that will have 
tremendous impact on 
how healthcare is delivered 
in the future.

DAVID MOORE 

Ashfield Healthcare 
Communications

2016: YEAR IN PREVIEW
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