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DIABETESLAB & SUGUARD - O50BISTY
ASYSTENT DIABETYKA. ZASTOSOWANIE
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OD CHOROBY DO BIZNESU,
CZYLI JAK ODKRYC PASJE DO
DATA SCIENCE | SZTUCZNE.
INTELIGENCJI DZIEKI CUKRZYCY

O Diabetes"®°



Suguard

Smart mobile application
for people with type 1 diabetes
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Once upon a

- TIME..-




I've had diabetes
for 20 years.

My life Is conditioned by:

Carbs counting
Insulin
Glucose monitoring

Physical activity




The problem is big
soO IS the market




Adults who died from diabetes, HIV/AIDS, tuberculosis, and malaria
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5.0 million 1.5million 1.5million 0.6 million

from diabetes from HIV/AIDS from tuberculosis from malaria
2015 2013 2013 2013
DF WHO Glohal Health WHQO Global Hezlth WHQ Global Health
Observatory Data Observatory Data Observatory Data
Repository 2013 Reposilory 2073 Reposilory 20713
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People with diabetes:

30 million

yvear 1985

415 million

yvear 2015

642 million

yvear 2040




35 million

Insulin users do sports

12 million

Intensive sport enthusiasts
- first target market




SO0 you have to
Know that:
physical activity
affects diabetes
therapy.




Nobody knows
how
to manage It.




Glucose
mg/dL

It's hard to keep
glucose level stable
: during
- the physical activity.

100

It affects your health
’ in short
and long term.
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We interviewed 100 people living with type 1 diabetes to learn more
about their problems and current approaches of solving them.

The most common problem is that unstable glucose
levels affect wellbeing.

“Too high and you feel rubbish, need to correct, go for a walk,
drink lots of water. Too low and you feel like your body is
shutting down, have to take some sort of glucose. And both make
you feel guilty, as in what did | do wrong?”

Our whole value proposition is addressing this problem.
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100 Keeping glucose levels

normal is hard
Customer

interviews
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Defining
the problem
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There's a need for personalized solution
which would detect complicated situations
and give to the user proper
action recommendations

Solution



HISTORIA

Studia na
Politechnice
Gdanskiej

zycCle z cukrzyca
typu 1

Praktyki
w CERN: Dalsze
pierwsza stycznosc z doswiadczenia z

systemami BD i sztuczng

Big Data inteligencja
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CU KRZYCA system wykorzystujacy

algorytmy Al oraz Big Data do
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MEDIA TRENDS: Al VS BIG DATA

The Battle For Top Al Talent Only
Gets Tougher From Here ~_

® L
® Al OR artificial intelligence Ford Goes Big On Al With S1B Investment
Microsoft Bets On General Artificial
Intelligence With Maluuba Acquisition
Samsung To Acquire Artificial lntelligence/
Firm Viv, Created By Siri Makers |
Google’s Alphago Al Beats Human In First
Game Of Go Contest ™~
— e
2012 2013 2014 2015 2016 2017

B2 CBINSIGHTS

8 CBINSIGHTS www.cbinsights.com 14



‘Al IS THE NEW ELECTRICITY’

"Just as electricity transformed
almost everything 100 years ago,
today | actually have a hard time
thinking of an industry that | don't
think Al will transtorm in the next
several years.”

Andrew Ng

—ormer chief scientist at Baidu, Co-founder at Coursera

B CBINSIGHTS



Solution:

using data to improve self-management
and to enhance involvement of patients with diabetes
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actions

Algorithm solution that
gathers health-related
iInformation from
different sources

to
provide life-improving

suggestions
to person with diabetes.



PATIENT MOBILE APP

Use Suguard daily for a few maore days to zet
accurate HbA1c estimate.
94 %

loday:

HIGH 140 CARBS 50
AVERAGE 98 [l PROTEINS 22
LOW 86 FATS 14

< Back Supported devices

':\ Scardch Food or Brand..
Genexo Gluco maxy
Gt mare Infarmaton akcwr Gluoomaxs

Shzometer nolydng cannechion gace

Wednesday, 7th February

I shaw mmanre toad helds

Dinner

fois 11g

Eaod Gluense 110 mgsdL

Levamir (haszl)

Novoleg INovoRapis) aolusl

+ odd snctherinsulin

1 & Levemir

Lunch
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Sallngs

Fredictions Setlings

smart interactions .
. manual input by the user
clear design . .
set to minimum
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< BACK

- A

Your FrEt wristband just
detected sport activity

Cams estmaTen Based on Your eoent oera

i

Pracisien aceuracy: B7%

Enter your glucose leve

Remind me in 15 minutes

No, thanks

physical activity detection

-FOR ACTIVE PATIENTS

e0el 0 Lketeh T Y32 AM

( ALL LOGS Workout log

.
Sport acﬁ\Mietected

12 Apr 2014

start: 12:34
end: 14:00

Average Heart Rate 158 bpm

Probabl'ity of a late hyoo

Carbs recommendation:

412% W

All of workout logs

1Apr 204

12 Mar 2014

1Mar 2014

21 Feb 2004

17 Feb 2014

activity log



epeuo Skatih T 332 am

eee0C Sketch 7 9:32 AM

< EXPERIMINTS The daily runner experimerl|

< DASHEOARD

Expcriments lis:

y runnéer experiment

Your account: 45 points
Your algorithm’s accuracy: 76

14 experiments queued @

EDUCATION

1. The Daily Runner OERT4,.

experiment (20 points) °

20 points to earn!

lime: ~3 days

Your task is to go running for at least 30
minutes in tha morning and in “he evening
after the last meal. Read more

Yaur fask is to go ninnng for at least G0
minutes in the mornirg and in the evening
zfter the Iast meal. After each jogging session
you need to measure your levels and enter
data in the app.

eee00 Sketch T 9:32 AM ¢ 42% W

GLUCOSE
INPUT

Information about glucose entries

Why providing your glucose level

often is important7 Remember! Each time you undertake

axperiment, the accuracy ot your
recommenrdaion algorithm increases!

Vestibulum rutrum quam vitae

fringilla tincidunt. Suspendisse nec
tortor urna. Ut laoreet sodales nisi,

atter you decide to undertake this experiment, for
2ack acticn frcm the algo-ithm yoL will rece ve
push nalificztion. For the lime of the 2xperiment
you won't be able zo turn tham coff.

2.The fussy eater WHtg,

experiment (15 points) 0

Time: ~2 days

quis iaculis nulla iaculis vitae. Donec
sagittis faucibus lacus eget blandit.
Mauris vitae ultricies metus, at
condimentum nulla. Donec quis o After breakfast, go ‘or the 30 minutes

Your task is to eat less than 1000 kcal oer

DETAILED INSTRUCTION day for two days in a row. Read more...

ornare lacus. Etiam gravida mollis Jogaing session

tortor quis porttitor. Push notif cation at: 730

Keytar McSweeney's Williamsburg, e Meazure your ghicose level and anver
daa o the aop

readymade leggings try-hard . Push notif cation 1 Four after the first one.
Bushwick meh Blue Bottle pork
belly mustache skateboard 3 wolf
moon. Actually beard single-origin
coffee, twee 90's PBR Echo Park
sartorial try-hard freegan Portland o Msasure your glucose level and enter
ennui. Selvage jean shorts 90's, rlaraa the anp

Vice American Apparel try-hard
food truck Shoreditch fap lomo

o In the evening. after your last meal
go for another 30 mn jogging session

Push notification at: 18:0(]

3. The fussy eater » 5:::*':: Xl
experiment (15 points) 0

Time: ~2 days

Your task Is to eat less than 1000 kcal oer
day for two days in a rov. Read more.

Push notitication 1 hour after the tirst one.

e Procezd “or at east next 2 days, up to
1 days

Siay tuned,
More experiments are ebout to come soon!



SUPPORITS DIABE TES
MANAGEMEN T
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INTEGRATIONS

Log in tao start t e with your
personse slant

Log in with Facebook

seeso Skelch F 9:32 AM

< DASHEOARD Connect ynur devices

-3i3*  FitBit
‘ TidzPool Blip

SOON TO BE AVAILABLE

@ Dexcom G5

< Back Genexo Glucomaxx

L

myial

< N L0 A

LY ¥V §) /'

Open product page

Weh browser will be opened

How to connect and sync measures

1. Turn device on by holding main button for 3 seconds.
2. Turn device off to enter Bluetooth pairing mode.

3. You will see blue light flashing top right from cevice
sC'CcChn.

4. Start scanning for bluetooth devices in the app by
prassing button "start scan for cevices nearby”.

5. After few seconds, a Glucomaxx device shoulc appear

on the list.
Predctions .QP,H’ingR




FOR MEDICAL DOCTORS
e e, Data analytics

01/11/2015 0341172095

& medical feedback
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CORE: ALGORITHMS
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Recommendations:

e insulin dosage pre/post meal
e carbs intake e.g. after workout
e basal insulin dosage

Data acquisition:
e glucose level

e carbs intake

e insulin doses

e physical activity

,Data Driven” technology can be used in artificial pancreas solutions, mobile applications for people with
diabetes, wearable technology and other dedicated devices.



Algorithm accuracy

In preliminary studies:

11.5 mg/dL mean error (RMSE)

when predicting Th of glucose data based on the past 1h of data

Pvrv;:?c(::gn Mean RMSE I\A(;(Ii;aEn Pergcoc::tile Max RMSE No. of trials
11 1.5 6.42 19.73 53.13 154
2/1 11.29 7.27 22.30 41.25 147
3/1 8.98 2.68 24.33 30.54 140
4/1 7.70 3.93 17.92 28.39 133
5/1 7.31 4.00 22.64 24.23 126




CHANNELS v EVENTS ~  NEWSLETTERS fF vy in IF "i:T?_'_,

Al can predict diabetics’ blood glucose levels in
lab

KYLE WIGGERS @KYLE_L_WIGGERS SEPTEMBER 12, 2018 8:28 AM

MOST READ

Why Trump's trade war could be the
tipping point for American manufacturing




FEATURES

s\! N O/-
N/

[ ] [ ] /
Diabetes journal <

/) Recommendations

C/VRQ COMING SOON!

Predictions

Meals recognition
COMING SOON!

@ Suguard




Settings

Profile

Edit Profile data, including photo and contact
information

Unit Settings

Adjust unit system, energy and concentration units

Therapy Settings

Set your diabetes type, year of diagnosis and other
medical data

Google Fit integration

Allow to sync data between Suguard and Google A
Fit

Experimental features

Be the first to check out our Al backed features like
recommendations and predictions

Connect to devices

Connect and sync data with glucometers and other
devices via Bluetooth

Other

[ o A | B

How It works?

| ¥4 Q257

Use Suguard actively for a few more days to
get accurate HbA1c estimate.
P 17 %

Today so far:

HIGH 131 CARBS 84
AVERAGE 119 - PROTEINS 33
LOW 25 FATS 19

BASAL 1
BOLUS 2

Friday, 12th T ~119 mg/dL

14:54 NovolLog (NovoRapid) 2 units 121

13:53 Lunch 127

carbs 38g M proteins 21g M fats 11g

Snack

Breakfast 95

carbs 28g M proteins 12g

Levemir 1 units

V. 2228
estimated HbA1lc: ---%

18:55 Dinner

carbs 62g M proteins 38g M fats 12g

=

‘r

15:35 Lunch

carbs 52g M proteins 28g M fats 15g

10:33 Abasaglar (Basaglar) 1 units

131

Friday, 12th o5 ¢ ~~119 mg/dL

14:59

~ £

Q, Search Food or Brand...

Carbs

Proteins

Fats

Glucose

Levemir (change)

28 grams

Dinner Snack

12 grams

8 grams

95 mg/dL

09:49

New year, new me

6 ~ =
Predictions Settings

5 o () ~ &
Diary Tips Predictions  Settings

Predictions Settings

RECOMMENDATIONS RECEIVED

e doses of insulin to be taken before / after a meal
e amount of nutritional values, e.g. after physical exercise
e the dose of basal insulin

COLLECTED DATA

e glucose levels

e nutritional values of meals
e insulin doses

e data of physical activity
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Which therapy fields offer the best market potential for mHealth in the next 5 years?

100%
90%
80%
73% DIABETES
70%
60%
50%
40% 40% OBESITY

30% 29% HYPERTENSION

27% DEPRESSION
16% CHD

20%
10%

0%
2010 2011 2012 2014 2015 2016

NOTE: STUDY WASN‘T CONDUCTED IN 2013

m Copyright research2guidance 2016
Source: research2guidance - mHealth App Developer Economics study 2016, n=2600

Anaeoanch 2 Gukdncs




Segment "eHealth solutions for Diabetes”
Users in millions

in millions

2014 2015 2016 2017 2018 2019 2020

& Apps @ Smart Devices Telemedical Services

Source: Statista, December 2015



Next steps



INSULIN PEN BAND

Sillicon based device for
any model of insulin pen

Detectors

Bluetooth Low Energy:
Band - Smartphone Data
Transmission Bus



FITNESS WRISTBAND

o Flex

Goals
Silent Alarms
Exercise Tracking

Advanced Settings

RS




WSPOLPRACA

@

WspOtpraca ze studentami Granty Prace dyplomowe
...I kotami naukowymi: wspolne projekty B+R w Np. W obszarze innowacyjnych
wspolne pomysty obszarze cukrzycy sposobow pomiaru glukozy we krwi

Hardware Badania i RozwO]j

wspotpraca przy tworzeniu roznego wspotpraca w konsorcjach przy
rodzaju innowacyjnych urzadzen realizacji prac B+R
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Let’s help people with diabetes together!

DISCOVER SUGUARD

Would you like to test Suguard mobile application before official market launch?
Let us know!

We are looking for partners!
Interested in cooperation? Want to change the world with us?

Write to us!

www.diabeteslab.org




D/IEKUJE ZA UWAGE!

PRZEMYStAW MAJEWSKI
MAJEWSKI@DIABETESLAB.ORG



mailto:majewski@diabeteslab.org

BACKUP



Key players Why it matters Weak points

Claims to predict behaviour of glucose In Lots of manual settings.
PredictBGL (Australia) the future. Calculates insulin and carb Lack of clinical
adjustments. validation.

RapidCalc (Australia)

- . Traditional insulin calculators well-known in  Everything depends on
Built-in bolus calculators in

. . the medical community. manual settings.
iINsulin pumps
Medtronic + IBM Watson Vision to provple personalized De&gnepl spegflcally for
recommendations based on data. Medtronic devices.

Dexcom + Google

| Strong interest in data analytics.
Sanofi + Google
No news.

Novo Nordisk + IBM Watson P!ans to create a y|rtual dpctor vvho.vvould
give treatment advice to diabetes patients.

Medtronic, Bigfoot Big vision: to outsource most treatment
Biomedical, Beta Bionics, decisions to the machine. Current solutions
Type Zero (USA), Pancreum, can already solve problems such as night-
Inreda (Netherlands) time hypoglycemia after exercise.

Most solutions are In
R&D and are likely to
nave a high cost.




Key players

Glooko (USA) + DiaSend
(Sweden)

mySugr (Austria)

Timesulin (UK/Sweden)

Dario (Israel)
Philips (Netherlands)
iHealth (USA)
OneDrop (USA)

Social Diabetes (Spain)
Glucosio (open source)

Why it matters

An interest in creating a marketplace for
intelligent data analysis.

Pilot project with DreaMed: insulin pump
settings adjustments.

Focus on self-management.
Data collection from several connected
devices.

Vision of collecting data from insulin pens
for personalized recommendations.

Data collection from glucometers.
Interest in analytics.

Community support.

Weak points

Stronger interest in
telemedicine rather than
self-management.

Lack of intelligent
decision support already
on the market.

Lack of personalized
recommendations on
insulin and carbs.



Key players

Glucose Advisors
(USA)

— ExCarbs (UK)
— RunSweet (UK)
— Diabetes Motion

(USA)

Why it matters

- Engine One app is developing

rapidly and is based on years of
sports coaching practice.

- Recommendations: how much to

eat before exercise; real time tips
during exercise; predictive
warnings about low blood sugars,
etc.

Weak points

- [eam does not have a strong

background in technology and
machine learning.

Recommendations are most likely
nDased on average results across
many participants.

- Focus on physical activity, not

scalable to other situations which
need personalized approach.

- education or coaching.
- NO strong interest in technology-tocused solutions.



Mobile app

Mobile app +
coaching and/or
telemedicine

Glucose meter +
mobile app +
coaching + unlimited
test strips

Device to download
data + software

Education

B2C subscription: $2.99 per month (mySugr); $8-$19.95 per month
(PredictBGL); $6-$8 per month (PredictBGL)
B2B: brand awareness deals (mysugr)

B2C subscription: $39.99 per month (mySugr)
B2B KPI-based payment (Fit4D)
B2B subscription per user per month (WellDoc, Voluntis)

B2C subscription: $33 per month (OneDrop), $75 per month (Livongo)
B2B subscription: $220 per user per month (D-Nav).

B2C subscription: $59.99 per year (Glooko);
B2B subscription: $300/month (Glooko)

B2C: $129/year for an online course and mobile apps (mySugr)
Non-profit fundraising (DAFNE)



* 0.91% HbA1c improvement over control group in a 6-month study (Voluntis)
HbA1C * 1.2% HbA1c improvement over control group in 1-year study (WellDoc)
* 1.2% HbA1c improvement in 6-year study (DAFNE)

e Improving HoA1c by 1% means savings of $800-$1192 per patient per year
(Milliman market report)
Costsavings $380 of annual savings per patient for insurance companies (Fit4D)
e 4 times: annual return on investment for insurance companies (Fit4D)
e 3 times: annual return on investment for pharmaceutical companies (Fit4D)



Competition

Animas

mySugr

Dexcom

What is the situation
right now?




