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“Ifyou
w

antto
geta

ride
to

the
airport,you

can
w

hip
outyour

phone
(or

give
a

voice
com

m
and

to
a

virtual
assistantlike

Alexa)and
hailan

Uber.

Butifyou
getsick,you

probably
stilltake

offw
ork

and
go

to
the

doctor.

You
probably

don’t
consult

w
ith

your
physician

via
video

chat
or

even
em

ail—
even

though
these

technologieshave
been

m
ainstream

foryears.”
Source: w

w
w.ioti.com
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ARD



“soaring
costofhealth

care”

“horizontalintegration
isneeded”

“The
am

ountspentnow
[...]continuesto

grow
m
uch

fasterthan
the

econom
y”

“Health
care

isstillan
astonishingly

fragm
ented

industry”

“The
health

care
sectorhasm

any
stakeholders,each

w
ith

an
agenda”

“Innovations
in

the
delivery

ofhealth
care

can
resultin

m
ore-convenient,m

ore-effective,
and

less-expensive
treatm

ents
for

today’s
tim

e-stressed
and

increasingly
em

pow
ered

health
care

consum
ers.

“Thus,it
is
im

portant
for

innovators
to

understand
the

extensive
netw

ork
ofregulations

that
m
ay

affect
a
particular

innovation
and

how
and

by
w
hom

those
rules

are
enacted,

m
odified,and

applied.”
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N
ational health expenditures in the U

S 

accounted for$3.2 trillion in 2015 or 
18%

of the G
D

P.



N
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O

F
H

O
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H
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M
ARKET

O
UTLO

O
K

The IoT
H

ealthcare m
arket is 

exp
ected

 to g
row

 w
ith a C

A
G

R 
of 43.01%

d
uring

 the 2016-
2022

p
eriod

The healthcare Internet of 
Thing

s m
arket w

ill g
row

 to 

$117 billion
b

y 2020



M
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O
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K

4 m
illion patients g

lob
ally 

w
ill rem

otely m
onitor their health 

cond
itions b

y 2020

The
num

b
er

of
fitness

d
evices

w
ill

g
row

5x
until2020.Tod

ay57%
of

U
S

users
access

PH
R

and
uses

Internet
to

g
et

inform
ation

on
healthcare

(sym
p

tom
s,etc)



M
ARKET

O
UTLO

O
K

The num
b

er of connected
 d

evices in the 
healthcare sector g

lob
ally is exp

ected
 to 

reach 1.2 billion b
y 2024 

accord
ing

 to M
achina Research.

Som
e 6.4 B

illion connected
 

thing
s [...] b

y the end
 of 2016, w

ith 

som
e 5.5 m

illion
new

 thing
s 

g
etting

 connected
 every day

.
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Source: Futuresport.co

M
arket forecast at $19 

billion
b

y 2018
of 

w
hich 61%

of d
evices 

w
ill b

e sp
ort and

 fitness 
trackers
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video

•
https://w

w
w
.youtube.com
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atch?v=
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7VY













M
aria had a stroke and needs to be rem

inded to do her exercises every day
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10-30%
21 m

in. per shiftor 75%
for 

m
aintenance

staff
Source: GE Healthcare
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35-42%Source: GE Healthcare
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IN
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EN
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O
F

A
SSET

M
AN

AG
EM

EN
T

+ RTLS

Typical figures, for a 200-bed hospital:
•

Reduction of m
ore than 100 infusion pum

ps 
(out of 400+) 

•
Savings in the range of $300,000 to 
$500,000 per annum

 in saved rental and 
reduced costs. 

Source: GE Healthcare
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“H
C1100 em

beds three ultra-low
-pow

er 
radios for W

i-Fi, U
ltra-w

ideband and M
edical 

Band (M
BA

N
) transm

issions and has the 
capacity to support the m

onitoring of m
ulti-

lead ECG
, heart rate, blood oxygen levels and 

respiration of 50 to 60 w
irelessly-linked 

patients w
ithin a 25-m

eter perim
eter, w

hile 
continuously transm

itting for up to five days 
at w

ire-grade link quality on low
-cost Zn-A

ir 
coin batteries. 

In addition,M
EM

S m
icrophones

and
m

otion 
sensors

can detect patient behavior.”

Source: st.com
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Hot G
eoIoT

trends in 
Healthcare:
(m

y best guess)
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N
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+ SAVVY
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O
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O
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G
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“W
ithin five years, the m

ajority of clinically relevant data . . . w
ill be collected outside 

of clinical settings.” (2011)
(source: G

reg
ory A

b
ow

d
, keynote ad

d
ress, A

m
erican M

ed
ical Inform

atics A
ssociation 35th A

nnual Sym
p

osium
, O

ctob
er 24, 2011, w

w
w

.am
ia.org

/am
ia2011/keynotes, accessed

 June 15, 2015)

D
rivers: 
•

increase self m
anagem

ent (healthcare) 
process at H

O
M

E
•

C
hronic-disease m

anagem
ent and 

hom
e care

•
“C

onsum
ers utilizing

 hom
e health 

technolog
ies w

ill increase from
 14.3 m

illion 
w

orld
w

id
e in 2014 to

78.5 m
illion b

y 2020”
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Source: http://m
edicalfuturist.com
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“back in 2015,80%
of doctors surveyed said telem

edicine is a 
better w

ay to m
anage chronic diseases than the traditional 

office visit. 

W
hy? Telem

edicine offers patients and health care providers 
both a new

 w
ave of freedom

 and accessibility. 

For the first tim
e, a patient’s care options are not lim

ited
 b

y 
g

eog
rap

hic location.”

TELEM
ED

ICIN
E



Source: Linkedin
article by Saurabh VakilFollow

Saurabh
Vakil-Founder &

 CEO at eKnow
are
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A VARYIN
G

VALUE
PRO
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SITIO

N
ACCO

RD
IN

G
TO

TH
E

PATIEN
T’S

STATE

“The value of im
p

roved
 health of chronic 

d
isease p

atients throug
h rem

ote m
onitoring

 
could

 b
e as m

uch as
$1.1

trillion p
er year

in 
2025.”



W
ITH

LO
N

G-TERM
CARE

(LTC) AS
PRIM

E
TARG

ET

Exam
p

le: Italy 

-
in 2014 the cost w

as 0.84%
of G

D
P and

 12%
of healthcare 

cost w
hile b

y 2016 w
as alread

y 1.26%
of G

D
P

-
G

row
th of cost b

y 6 billion euro b
y 2060
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T
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G

C
O

M
PUTIN

G*
* AN
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AT
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E
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IN

T
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D
ATA

CO
LLECTIO

N

The system
 of w

earables, 
sensors, softw

are capable to 
generate m

edical report or 
indicators

Credit: Freeim
ages.com

/ Daino_16



LPW
A TECH

N
O

LO
G

IES
TAKE

O
FF

IN
H

EALTH
CARE

Low
-Pow

er W
ide-A

rea N
etw

ork (e.g.LoRa
and

Sigfox) and…

•
N

arrow
band IoT

(N
B

-IoT) 
•

LTE-M
 (Long Term

 Evolution for M
achines)



PAPIoT
: Position and Activity m

onitoring Platform
 based on IoTtechnology

LEAT –Abeeway-Nively



A
D

L analysis based on IoT
solution



G
LO

BAL
LABO

RATO
RY

TEST
TH

RO
UG

H
PUT

“IoT-enabled connectivity w
ithin hospital labs w

ill increase total global 
laboratory test throughput by m

ore than
3.02 billion diagnostic 

tests
over the next 5 year.”

Credit: Freeim
ages.com

/ Griszka
Niew

iadom
ski



“patients are now
 in the driver’s seat, w

ith 
better access to higher-quality doctors, 
and higher satisfaction rates overall. It’s a 
healthy new

 w
ay to look at health care”

E
M
PO

W
ERED

PATIEN
TS

CO
N
SUM

ERS



SYSTEM-LEVEL
REQ

UIRED
IN

N
O
VATIO

N

B
YO

D
  (EC

G
s, D

IY blood tests, etc.) +
 self-

m
anagem

ent at pharm
acies or 

superm
arkets
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M
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ITH
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RY

FRAM
EW

O
RKS(E.G. G

D
PR)

Credit: FreeIm
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oore



C
H
ALLEN

G
ES?



FO
R

IN
STITUTIO

N
AL

SCEN
ARIO

S
W

ITH
A

CLEAR R
OIIS

TO
BE

D
EM

O
N

STRATED

Tod
ay’s unstainab

le system
 V

s
“Pop

ulation-b
ased

 evid
ence creation”
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SECURITY, W
H

ERE
ARE

TH
O

U
?



TH
REAT

The W
annaC

ry
ransom

w
are hit 

300,000
m

achines 

in 150
countries 

includ
ing

 48
U

.K
. 

m
ed

ical facilitie
(p

lus 
other w

orld
w

id
e)



“M
any p

eop
le d

on't realize that healthcare hard
w

are --like 
M

RI m
achines, ventilators, and

 som
e typ

es of m
icroscop

es --
are actually com

p
uters”

"if it ain'tb
roke, d

on't fix it" m
entality 

can't b
e ap

p
lied

 to com
p

uter system
s







A report by FBI and US Deptof 
Hom

eland Security highlight the 

threat (DDoS
) through IoT

devices
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N
 

REG
ULATIO

N
 IS 

ARRIVIN
G

…
ARE

YO
U

READ
Y? 

A
ccording to

G
artner50%

+
 of 

com
panies w

ill not be in full 
com

pliance w
ith the G

D
PR by 

M
ay 2018.

Source: softw
are AG

A
 regulation

(adopted in A
pril 2016) 

not just a directive
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P
O
W
ER

TO
TH

E
PEO

PLE

...“W
hich can be anything from

 a 
nam

e, a hom
e address, a photo, an 

em
ail address, bank details, posts 

on social netw
orking w

ebsites, 
m

edical inform
ation, or a 

com
puter’s IP address”

The G
D

PR give control to citizens and residents over their personal data…
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M
AIN

B
ARRIERS

TO
BE

O
VERCO

M
E

Credit: Freeim
ages.com

/ Adrian van Leen

•
Legacy system

s
•

Lack of strategy regarding IoM
T

(sensors and w
earables)

•
C

ultural barrier
•

Fragm
ented m

arket
•

Lim
ited standards

•
Patient engagem

ent level
•

Regulatory and reim
bursem

ent 
challenges linked to connected 
health program

s



LIM
ITED

PATIEN
T
EN

G
AG

EM
EN

T
LEVEL

This is a m
ajor bottleneck for m

H
ealth

applications

Credit: Freeim
ages.com

/ Corena
Golliver
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nclear distinction betw
een w

ellness product and m
edical devices
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Lim
ited “clinical grade” m

obile 
applications that can connect devices for 

clinical use. 

W
hile there are over 165,000

m
obile health apps available on iO

S and 

A
ndroid, only 2%

of these apps can 
connect to a patient to a provider system

. 

FEW
CLIN

ICAL
G
RAD

E
APPS

Credit: Freeim
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/ M
árton

Borzák



C
ERTIFICATIO

N
AS

M
ED

ICAL
D
EVICE?

Plus:
•

cybersecurity 
•

carrier certification (such as sm
artphones?)



In 2015 France A
dopted a Law

 to Regulate Exposure to Radio Frequency Fields

Credit: FreeIm
ages.com

/ M
arcelo Gerpe
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V
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H
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C
O

M
M

U
N
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A
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(V
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)

Li-FiSource: luciom
.com

•
light spectrum

 1,000-10,000 x w
ider than the 

radio spectrum
 

•
It could be faster than w

ifim
oving from

 LED
s 

to laser diodesA
cquisition by Philips’ Lighting



O
PPO

RTUN
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“The shift from
 episodic, in-person encounters 

betw
een patients and providers to an ‘anytim

e, 
anyw

here’ m
ode of care delivery”

CULTURAL
CH

AN
G
E



A LAST
N

O
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Healthcare

LBS
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•
C

all for sub
m

issions: D
ig

ital H
ealth 

2018 Innovation Prize
•

D
ead

line: 
26th M

arch 2018 
extend

ed
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ead
line to 3

rd
A

p
ril

•
celebrate the m

ost successful 
businesses and projects in digital 
health

•
acm

-digitalhealth.org 


