Aff

their Business Opportunities

2015.04.21
Kohei HIGUCHI
AffordSENS Corporation

2015/4/21 MEMS Engineer Forum AffordSENS Corp.



Aw AffordSENS Corporation
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® Start up: at November/2013

® Aim : return the achievements
to our society from Maenaka Human-Sensing
Fusion Project ( supported by Japan Science and Technolgy
Agency —JST- )and contribute to realize
the healthy life for everybody, at anytime and anywhere

® Vitalgram ® Technology:
Sensor device technology for vital sensing
Vital sensor with flexible and stretchable wiring
Vital sensor which adheres to skin
Low power consumption technology
RF wireless technology
Embedded software technology
iOS application development

~ ® Buisness field : research and development support
g @« Design, development, prototyping and consulting of healthcare monitoring devices

/i ‘ Vitalgram® ECG patch type multi vital sensor, Vitalgram® multi EMG sensor,
.\ Vitalgram® muti channel EEG sensor
——%.Customization and development : additional sensor, another wireless sensor system

+/ Design, development, prototyping and consulting of healthcare management system
Dé§ign, development, prototyping and consulting of devices and systems for sensor network
Head office : Kanagawa-ku, Yokohama
&D center : University-of Hyogo, Shosha, Himeji
tact : info@AffordSENS.com

~http: AffordSENS.com

Vitalgram ® Technology_ i -

N
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Bluetooth 4.0
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Via Internet Real time data on an iOS terminal

Vitalgram Data Processing (v. 0.9, 2014/2/3)
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Vitalgram ® Data Analysis
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Affe .
MQ Vitalgram® (Feature)

Vitalgram ® Rev.B

Main board : AR
e 3-axis accelerometer (for posture and activity) '
e pressure sensor (for height)
e temperature sensor (for environment temperature)
e humidity sensor (for environment humidity or sweat)p e | @
e brightness sensor L Rt - B, %
e skin surface temperature sensor(backside)
e Bluetooth 4.0 module, Li-ion battery, USB port — '
(*) possible to work separately

Sub'board :
el * 2 sets of head amp and variable gain amplifier

\ x\\fo_r Ep SNCrgEe et Disposable ECG Electrode:

i e electrical and hanical
h’"b;le wiring (thanks Nippon Mektron Ltd.) : Eoerfngﬁi‘m?,”wi?ﬂfgdﬁg's?\?e
accordion Cur;_wiring formed PDMS film

le within .(fto 15% (max 60%),

he T_y\i_r\nikde film (compatible with FPC fabrication process)
U
& ability/under repeating stretch test (from 0 to 60%)
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Vltalgram® Appllcatlon

N

1. Guardian Image of networking
A) For aged-people at a nursing home JJ
and infants at a kindergarten or
a nursery school
B) Nurse calling at a hospital ‘}

.
E

i
2l

Local data center

C) Heatstroke prevention at a
construction site etc.

2. Healthcare monitoring
A) Daily physical condition

Realtime monitori
via Internet

management (0% .
B) Stress degree check | § : Diagr SIs of drivers
and fatigue degree check at anytlme and an}/Whel‘e

C) Disease prevention and health promotion through measurement of a long life
rhythm

«3u Remote home. care and other application

A) /Home rehabilitation for heart failure patients

BY Tralmng management at Gym

C¢ rrectlng fog*n ofran athlete (ex. Pitching, catching and batting form of
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Application for aged people :
Cooperation with nurse callmg system
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ITTS Corp.
A\ st

housmg of the g d
-hospice ™ ‘
-sparsely populated érea

Feature: )
Alternative nurse caII buttoh\"‘-
Existing Nurse call system / .
using mobile terminals
+ Vital monitor with
emergency call function

Emergency call:
-fall
-abnormal heart rate
-abnormal body temperature
going up
-abnormal sweat
Requirements:
-highly reliable in particular
Bluetooth radio connection
-wearability (for dementia
patients)
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Among the over 65 people, 16% are living alone and

&

;< also 16% are receiving long-term care service(s)

Total Population Breakdown of over’652eW

(Million) Type of residency r Herlp' of Io@e
140 Total=31 million . \.‘i\ /
120 — [ 100% 100% 4
31 -
100 —+42% ——
0 —¥
60 -, 60%
60%
Y 40%
20 40%
¢« 0 20%
\ N\ 2012
\ N 0 0% 5 million 20% 5 millien
/ W/Above 65 (16.4%) (16.3%)
" Dot 0%
B Below 65 Living with Living alone 0
o . family/other Receiving ' Not receiving

Provided by K. Ueno et al. at Harvard BS
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Which market should we target ?

# of

Certified home care services
(HBEBREY—ERX)

Long-term care insurance facilities
(M EERREER)

Description

Long-term

care insurance

Deliver care services to customers’
homes
Dining, shower, rehabilitation, etc

Provide residential care services to
customers who require intensive
care

applicable

applicable

Nursing home
(BAR—LZEANEHULIEER

Elderly service apartment

Group home/ Care home
(T IN—Th—L-T7iR—L)

Other
(Zm1h)

- /

Total

\ w&lﬂ%h’ Labur and Welfare, ZEFHREANR—LHE

Provide residential care services to
relatively active elderly

Provide barrier-free apartment with
daily care services

Provide group therapy care for
mentally/physically ill patients

Special facility for dementia, etc

not applicable

not applicable

not applicable

mostly
applicable

359 7.1

133 .
81 1.6

310 6.2

5,030 100.0

Provided by K. Ueno et al. at Harvard BS
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1. Sleep quality evaluation
evaluate sleep quality by measuring’ REM and
non-REM sleep

2. Stress check
Stress measurement by autonomic nerve . |
activation degree (evaluation from the balance MWMWWWWWWW
of the strain of sympathetic nerve and the
parasympathetic nerve) /A ——
HRV analysis (heartrate beat fluctuation Heat rate time-series behavior

Q; L]
~ 4xw‘ LF 14716957 HF 14436520 LF/HF 10194
/o~ dnatysis metno
/ : 35
3

Application for healthy persons :
Health care management and predicting disesase

E'bilepsy attack foresight
”by HRV anaIyS|s

Pre d|ct|ngheart failure
Frequency component of
\ Ct| ng d rrhyth m Ia heart rate power spectrum
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Why patch sensors ?

1. Various vital signs such as ECG (heart
rate), body temperature, blood
pressure, SPO2 etc. in a human-body

should be measured at the suitable
place.

Apple scrapped advanced Apple —
Watch health monitoring features due to
rel|ab|I|ty issues

E*v 'wbrl

Mo P
5 5 5 In deslgn gnsﬁlslwear hl devu:e Ih Applew tch, Apple looked to incorporate a variety
Qu|te d|ff|cu|t to > of highly advanced healthfunctions with an eye on au ing a holistic monitoring device, but

these plans due to hurdles.
measure a human
body

2. Many small patch sensors
attached on the suitable
same time although }
compatlblllty

Source: MMRI
(classify 130 wearble products)
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A»Wf Wearable devices need to meet basic
= criteria for adaptation and sustained use

| /

¢ |s the value proposition unique and clear?

Clear Value Proposition
¢ Can the customer understand the value to select the product?

L/

) . * Wearable products are visible, hence must appeal visually.
Design / Aesthetics : : _
e |s the accompanying mobile app well designed?

. ¢ Does the product provide sizes to fit a wide range of users?
Fit / Comfort ,
e Must be comfortable to wear at all times.

Quality / Reliability ¢ |s the product robust enough to endure wear and tear?

e |s it intuitive, seamless, meaningful, and easy to use?
¢ |s the setup experience frictionless?

¢ Can the data be accessed by other apps?

¢ How much lifestyle change does the device require?

; ',' Source: Endeavour Partners Provided by K. Ueno et al. at Harvard BS
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Clear Value
Proposition

How should we differentiate from other devices ?

Smartwatches

’ "’7_,.// !‘
Activity trackers |

¢ Many applications for

mass users

v

Focused value on activity
tracking

¢ Option for color variation
¢ Interchangeable bands

¢ Function as a fashion item

Limited design and color
Function less as a fashion item

X

* Notso cool® /\,K

¢ Adjustable bands
¢ Not suitable for night use

Some trackers can be adjusted
Suitable for night use

e Suitable for night use

¢ No significant recall

Fitbit recall: Skin irritation, Feb
2014

Jawbone recall: malfunction, Dec
2011

¢ Disposable ECG electrode
patches are approved for
medical use

Lifestyle
Compatibility

L

* Interface, applications, and
connectivity with smartphones

4 enables a richer experience

3‘\F6Fw§tch users, smartwatches
W f'ihtq,-ﬁie_\psers lifestyle

f

v

Depends mostly on the mobile
app for user experience

Need to “take care” of the
tracker with charging, syncing,
etc..

X

¢ Depends mostly on the
mobile app for user
experience

* We have no experience to

wear patches except band-
aids.

Partially provided by K.Ueno et al. at Harvard BS
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AW Strategic options for healthcare and
=7 <& monitoring devices for healthy persons

Strategic options for
Key trends in wearable device industry healthcare wearable ,tdg{eviy;gs

/

. |
B \ /
J ,

« Competition in wearable device industry is @ ~ - 4
getting harsh as many new entrants come to _ Provide superior healthcare |
the market Different value - functions which other wearable /

devices cannotprovide '\~

» Although wearable devices are getting
prevalent, there are adoption issues )

— Customers stop using the device if it Focus on specific value and
doesn’t fulfill the basic criteria Focused value provide cheaper products with

better business model

~* /With integrated functions and better fit to
“_. -consumer needs, smartwatches will take over 9
/" other wearable devices" market shares Target people who don't

Different target  own/use other types of
wearable devices

@ Provided by K.Ueno et al. at Harvard BS
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A»Wf For examples : Market opportunities for

7 £ healthcare and monitoring devices
Target size @ignmentwith Stroegie optiRes \

. Different ,’j Focused Different
(In Japan) value y alue \ t!rg:t\

e Safety r_nonltorlng at S ; 820,000 9
nursing home -
A ) /
° Blood pressure monitoring 7 ' \ /
for hypertension patients % 9,000,880 _ v ‘
°GI level monitori L
ucose level monitoring E o N
for diabetes patients H 2,700,000 v " "
0 Electrocardiogram monitoring
for arrhythmic patients 1,008y8ER v 4
e Emergency report ,\{S“-\ U v v

for heart attack

Calorie monitoring

%
AN
AN

2
for dieters 3,000,000
mlc-)IrE13 ?clctri:gn (fjol:) EE;‘;’ :en Pl 2,000,000 v
Pregnancy support " 500,000 v
for women ' (fertility treatment)
Health and location ‘1,, 20,000,000+ v
monltorfg\for petsf ‘ _‘ (dogs and cats) Provided by K.Ueno et al. at Harvard BS
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Vitalgram ® road map

Fall warning
Watching (at Nursing home, Elderly ¢
Application -
(target) Vital check (at Certified home
L Heatstroke prevention (a
N - Remote rehabilitation control system
anotnes for cardiac insufficiency patient kb

/‘ Appllcatlon e -
1 (target)

' Development of
 Heatstroke prev

* wireless charging system
» disposabl

AN L e

e T — i
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"HIMEJI Castle

YOKOHAMA Port

Contact X
Affordsens Corporation  Kohei HIGUCI—!I.--"""\\\\

Head office : Kanagawa-ku, Yokohama, Kanagaws
R&D Center : =
Open Labs., Bldg. 8111, University o
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