Wearable Healthcare:

BEYOND SMARTWATCHES AND FITNESS TRACKERS

» Trend Watch: Next-gen wearable healthcare will be nano sensors.

ABI Research forecasts that
wearable healthcare, includ-
ing healthcare devices, sports,
fitness, and wellness trackers
will continue to dominate the
wearables market and will ex-
ceed revenue of $10 billion in
2022.Healthcare will shrink in
size and change in form fac-
tor type. Unlike today’s bulky
health related devices, ul-
tra-thin and ultra-soft sensors
with software analytics make
next-generation wearables
smarter and more useful.

For example, the electronic tattoo developed
by Rotex performs many of the typical functions of
smart watches and fitness trackers. Not only does
it monitor health conditions in real time, it also
provides a different means to control devices as an
integral part of loT. The low cost and disposability
of the electronic tattoos further the use cases and
value appeal of wearable technology, especially for
customers who are price sensitive.

Replacing costly doctor visits and painful lab-
based blood tests, non-invasive sweat sensors can
measure a set of key biometrics from a single bead
of sweat. A few companies are working to capture

University of Cincinnati researchers developed a device the size of a Band-Aid that uses
a chemical stimulant to produce sweat, even when the patient is relaxed and cool.

the sweat sensor market, such as Eccrine System,
GraphWear Technologies, and Kenzen.

While the miniaturized health sensors enable
consumers to monitor health conditions by them-
selves and be aware of their own healthcare, they
also extend to the enterprise market by delivering
superior analytics for clinical and medical research.
Once privacy and security concerns are addressed
and standardization in health communication pro-
tocols are put into place, the next-gen of wearable
healthcare will be ushered in.

These findings are from ABI Research’s Hot
Tech Innovators: Wearables report.

Breathable, Flexible Electronics
ALLOW LONG-TERM, ON-SKIN HEALTH MONITORING

At the University of Tokyo in Japan researchers
have developed a new method of producing
stretchable electronics that are breathable, don't
irritate the skin, and weigh next to nothing.The de-
velopment may lead to ubiquitous use of on-skin
electronic sensors to monitor the body continu-
ously in a variety of places and ways. The research
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team tested the technology by having volunteers
wear an electronic single lead ECG sensor on their
finger, demonstrating that even a week of use did
not lead to discomfort and the participants even
forgot they had a device attached to their skin.

The technology relies on building nanoscale
meshes, made of polyvinyl alcohol that, when
applied, dissolve and allow air to pass through,
something that was often lacking in film-based
electronics. This helps to allow the electronics to
be used for long periods of time since a lack of
air circulation can lead to irritation, inflammation,
and even infection. A thin layer of gold nanofibers
is used to transmit electric current through the
device, which remains on the skin following the
lamination of the device onto the skin.

In a laboratory study, the researchers demon-
strated the long-term integrity of electronics pro-
duced this way, bending and pulling on the de-
vices repeatedly more than 10,000 times.

Julian Brown wears his Google Glass to help recognize
emotions in people’s faces.

Google Glass Coaches
AUTISTIC CHILDREN

Like many autistic children, Julian Brown has trou-
ble reading emotions in people’s faces, one of the
biggest challenges for people with the neurologi-
cal disorder.

Now the 10-year-old San Jose boy is getting
help from “autism glass”— an experimental device
that records and analyzes faces in real time and
alerts him to the emotions people are expressing.

The facial recognition software was developed
at Stanford University and runs on Google Glass, a
computerized headset with a front-facing camera
and a tiny display just above the right eye. Julian is
one of about 100 autistic children participating in
a Stanford study to see if “autism glass” therapy can
improve their ability to interpret facial expressions.

Julian wears the device each day for three
20-minute sessions when he interacts with family
members face to face — talking, playing games,
eating meals. The program runs on a smartphone,
which records the sessions.

When the device’s camera detects an emotion
such as happiness or sadness, Julian sees the word
“happy” or “sad” — or a corresponding “emoji” —
flash on the glass display. The device also tests his
ability to read facial expressions.

“The autism glass program is meant to teach
children with autism how to understand what a
face is telling them,” says Dennis Wall, who directs
the Stanford School of Medicine’s Wall Lab, which is
running the study.

Stanford student Catalin Voss and researcher
Nick Haber developed the technology to track
faces and detect emotions in a wide range of peo-
ple and settings. Google provided about 35 Goo-
gle Glass devices to Stanford, but otherwise hasn't
been involved in the project.The Silicon Valley tech
giant stopped producing the headset last year
after it failed to gain traction, but the device found
new life among medical researchers.

Brain Power,a Cambridge, Mass.-based startup,
is also developing Google Glass-based applica-
tions to help children with autism improve their
face-reading abilities and social skills.

Autism advocates are excited that researchers
are developing technologies to help the estimated
one in 68 American children diagnosed with au-
tism spectrum disorder.



Ultrasound and Microbubbles
FOR TARGETED CHEMOTHERAPY DELIVERY

Researchers in Norway have developed a chemotherapy delivery system
consisting of microbubbles containing drug-loaded nanoparticles. When
the researchers apply ultrasound to the microbubbles in a tumor, the mi-
crobubbles burst, releasing the nanoparticles and the chemotherapeutic
drug.

The Norwegian team encapsulated a chemotherapeutic drug into
nanoparticles, and then incorporated the nanoparticles into the surface
of small bubbles, called microbubbles. When the researchers injected the
microbubbles into the blood stream in mice, and then stimulated their
tumors using ultrasound, the bubbles burst, releasing the nanoparticles
into the tumor.

Vibrations from the ultrasound make the blood vessels in the tumor
more porous. This helps push the nanoparticles further into the tumor,
helping them to reach cells further away from the blood vessels.

“By using ultrasound to transport the chemotherapy-laden nanopar-
ticles into the tumors, our research on mice has shown that we can
deliver about 250 times more of the drug to the tumor compared to just
injecting chemotherapy into the bloodstream alone,” says Sofie Snipstad,
a researcher involved in the study.

Using the technique, the researchers appear to have killed the cancer
completely in several mice, as their tumors disappeared and didn’t return.

“This is an exciting technology that has shown very promising re-
sults,” Ms. Snipstad says. “That the first results from our tests in mice are
so good and that the medicine does such a good job right from the start
is very promising.”

The study, Ultrasound Improves the Delivery and Therapeutic
Effect of Nanoparticle-Stabilized Microbubbles in Breast Cancer Xeno-
grafts, was published in Ultrasound in Medicine and Biology journal
in August.

New Apple Watch Hopes To Alert
HEART PATIENTS TO PROBLEMS

Apple’s launch of
three new iPhones
and its Apple Watch
Series 3 may not have
direct implications to
pharma, but the up-
graded smartwatch
confirms that Apple is
serious about being a
player in the health-
care arena, and exem-
plifies the trend of technology companies creating digital health tools for
improving patient outcomes.

The new Apple Watch Series 3 gives users more real-time information
about their heart than ever, and Apple hopes that it will also be able to
alert users to potentially concerning heart beat patterns.The company is
working with heart experts at Stanford University to study and analyze
the data; they're hoping to come up with algorithms to interpret the heart
rate patterns so they can distinguish the worrisome rhythms from the
not-so-concerning ones.
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BLOCKCHAIN:

Effective Therapy for Life Sciences

Blockchain is about more than Bitcoin. Its intrinsic
qualities make it a potential game changer for a
wide array of life sciences processes and trans-
actions.

Data governance and records management.
The industry could automate many of its compli-
ance-related documentation and records man-
agement processes using blockchain and smart
contracts, with the required business rules and
processing logic embedded in the contracts and
their data verified on the blockchain.

Bhaskar
Sambasivan,
SVP and Global
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Provenance. Blocks are essentially tamperproof,
so coupling them with digital markers helps
. establish and verify chains of custody to help
Cognizant defeat counterfeit product and meet regulatory
Life Sciences requirements.

Handling sensitive data. Rules can be embedded into blockchain net-
works to control access to sensitive medical data as well as immutably
log who accessed data and when.

Collaboration. Blockchain networks can be created that would enable
multiple parties -- such as trial sponsors, clinical trial investigators and
regulators across many sites -- to share data securely and work from one
source of truth. No single party could alter information.

Internal process management. With a blockchain, transactions across
multiple internal and external systems can be tracked in a single shared
ledger, eliminating the need for multiple reconciliation processes.

Prepare for the Future Now

Start the conversation. Explore use cases, gain hands-on experience,
suggest innovations and collaborate with partners.

Build a framework for identifying use cases. Good candidates are
processes that would benefit from a shared repository of tamper-proof
data; immutable tracing and proof of provenance; and do not require a
trusted intermediary.

Understand the differences among blockchain types. Determine
business requirements first, then evaluate which offerings, e.g., permis-
sioned or public chains, immutable or decentralized storage, etc. are
best suited to delivering those.

Follow the regulations. Blockchain requires a rethinking of regulatory
considerations. Participate in the Chamber of Digital Commerce, the
world’s largest blockchain trade association, and connect with regula-
tory groups when doing proof-of-concepts to share lessons learned.

Create a network. Cultivate a blockchain network ecosystem, such as
creating a shared ledger with data accessible to insurers, regulators, and
providers. @

To learn more, read our white paper, “Blockchain: A Catalyst for the Next
Wave of Progress in Life Sciences”.

www.cognizant.com/life-sciences
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