KapSiopetaBoAkn latpikn (MSc in
Cardiometabolic Medicine)

EOviko kal Kamodiotprako Mavemiotruio AGnvwy

Eéunvec mevec t(voouAivng (smart insulin pens)
Smart watches

Apps

Kwvotavtivoc Mapkakng, MD, PhD
MNaBoAoyoc pe e€ebikevon oto cakxapwdn dtafntn
ErmtipeAntng A, B’ Mpomatdevtikn MaboAoyikny KAwikn,
Movada ‘Epeuvac kat AtaBntoloyiko Kevtpo,
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ANnAwon ocuykpouong CUNPEPOVTWV

H opiAia ekppdadel TIG atTOWEIG TOU OPIANTA

O ouIANTAG €xel AGBel TIUNTIKA apoiBn yia oulAieg atro TIg eTaipeieg Abbott, Menarini,
OAPMAZEPB-AINAY AEBE kat HEMOGLOBE HELLAS



Extraidsuon

AwaBAtng — EmutAokeEC
Awatpodn

Métpnon vdatavOpakwy
Avvoplki mpooappoyn 66oncg taxeiag voouAivng (yevpa — 510pOwon — otoxol)

Exktipnon Baotkng Kol YEUUATLKAC LVOOUALVNG



Extmraidsuon

AtaBATNG — EMUTAOKEC » Avaloyia wvooulivng/ yp. udatavBpdkwv i Looduvapo
(Insulin to Carbohydrate Ratio, ICR) - Teot ICR
Alatpodn , , ,
* MMapdyovtag evaloOnaoiag WoouAivng
(Insulin Sensitivity Factor, ISF)
Métpnon vdatavBpdkwv = St6)0L X (BG targets)

Avvoplkn mpooappoyr 66on¢ taxeiag woouAivng (yevpa — 510pBwon — otoyol)

EKT(.lJ,non Baol_Kr']q KOl vsuuaTLKr’\r nisAnAivne
" TApnon nuepoAoyiou HETPACEWVY

" Epunveia petpnoswv — AnPn Bepaneutikwy anopacewv

" TeoT BAOLKNC LVOOUALVNG KOL YEUOTIKNG LWVOOUALVNG



2XAHa TTOAAQ

Avayvwplon UTTOYAUKOLLLLOG

AVTILETWTILON UTIOYAUKOILULOG

AVTILUETWTTILON UTTOYAUKOLLLLLOC MpoAnin
Entlyvwon umoyAukatpiog

Mpooappuoyn og avénuevn puotkn dpaotnpLotnta — aoknon (d6n doknong)

, , , " AuénUEVEG aVAYKEG OE LVOOUALVN
Mpoocappoyn Beparmneiag oe acBevela , ,
=  Anoduyn KeETogEwaong

Mpocappoyn o€ taidla - SLOKOTIEC

MetafoAn oe Slatpodikeg cuvnBeleg — puoikn
dpaotnplotnta

Juvtripnon — Hetadopd VoouAivng, avalwoipwy

ZWVEC WPOC




2XAMa TTO Eibn doknong (aepofla — avaepofia)

AldpkeLao Aoknong

Apeon emnidpoaon

AN R el GU  EmiSpaon apyotepa- KivBuvog VUKTEPLIVAG UTTOYAUKALILLOG
JTPATNYIKEG amodUYAG TNE EMAYOUEVNE ATIO TNV AOKNON

Mpocapuoyn oe avenuévn IIAAASLCTHEE

" AUENUEVEC AVAYKEG OE LVOOUALVN

Mpooapuoyn Bepareiac oe acbevela , ,
=  Anoduyn KeETogEwaong

Mpocappoyn o€ taidla - SLOKOTIEC

MetafoAn oe Slatpodikeg cuvnBeleg — puoikn
dpaotnplotnta

Juvtripnon — Hetadopd VoouAivng, avalwoipwy

ZWVEC WPOC




Apps



Aiaita MeTpnTEG
MéTpnon udartavepakwyv 2X

|
duoikn dpaocTnpIOTNTA \ | CGM |

Carbs & Cals "1£TPT'10£I<; Zx, IvodyAivn
l & ‘ Mevpata, Aoknon
Food

o? ucate

& titroo

SV UNTENS B MySugr
EQPOPHOYES

C

Carb Manager: Keto Diet App

FreeStyle Libre a’

Medtronic

Calorie Counter & Carb Manager -
Freshbit

Sugar Sense Diabetes App




M éT p n o rl U aaTave p a' va & TeploTd (VIOPATES, TUTEPLES, KOAOKU...

£ 380¢ > = £ pepidal.
Choose from
300,000+ Foods

BOeppideg . (52051 .E)v/znookcal
D/D

MpwTeiveg 5.7/50 € TepLOTA (VIOPATEG, TUMEPLES, KONOKU...

‘ g : suvohika Aimn - [ 346/
Pasa Twas S o véatavepakeg [ 44.8/: 3800 > = € 1uspisal.
ZAKXapa, CLVOAL... 14.4/¢
O[ ‘q . Natplo 30.4/2
‘@l 1@ ¥ < . ™ O

[ ]
ZAMEPA 23 Avy

Bpadu Ev

TAUEPQ 23 Avy 9 >

tit roo Bpadu Evdiapeco
4

Calorie Counter & Carb Manager -
Freshbit




MeupaTiko — S10pOwWTIKO bolus

Pubpuioeig

I1OMN WIZARD

AuvatdtnTa dIAPOPETIKWV
puBuicewyv (avaloyia
IVOOUAIVNG TTPOG udATAVOPAKEG,
OUVTEAEOTAC euaioOnaoiag
d16pOwaon)
yia OIa@QOPETIKA dlacTAPATA TNG

nuépag

CONFIGURA

4+ Carbehydraies ik (e w ﬂ

Bolus

10731 DOIUES £00 U= OUL #+ 1,04 - 3N

Active Ingulin: 0 U
Bolus type: Multiwave
Total bolus: 7.65 U

bowve target level. If possible delay ea
after applying the bolus.

Cal: 350; th 15;c_a|1qs: 50; Prot: 7.1;
"y Glucose 137 mgfdl

50 grams

Borbeia otn yétpnon
udaTavOPAKWY

Food List

(®Long pgehs on items to add/edit food.
N - h : N . Y

Deserts (59)

rdis. 195, Ldibs. 5/, FIUL £.4, Ldl. £0D

Apple Pie - piece (% of ~9",23cm)
Fats: 19; Carbs: 58; Prot: 3.7; Cal: 411
Apple Strudel - 100g

Fats: 11; Carbs: 41; Prot; 3.3; Cal: 274

Annla Ctriidal _ nianna (..2"/9" EAam /E~rm)

» YTTOAOYIONOG evepyoU IVOOUAivNG (insulin on board)



Smart watches



DEXCOM

125

g
DEXCOM

A Z

Smart watch - CGM

Dexcom mobile app is compatible with
both Apple and Android watches.

Apple or Android watch syncs with the
current CGM data from the app running
on your iPhone or Android phone.

It displays your current glucose number
and arrow trend, as well as graphs for
1-, 3-, 6-, and 24-hour periods.

High or Low glucose Alerts




Smart watch - CGM

Garmin watches and diabetes data

Real-time glucose levels as well as a trend
arrow and a 3-hour history CGM line.

Alerts




K'Watch Glucose

Current output
——> LED Screen 7:
! 1
——> PCB Circuit A

i

B iicatony Anode Sensora , Sensorb
, T e
¥ ——> Watchband ! ¢
'
i ¥ Current
~ Curren
y Skin
: > Glucose Sensor —
Patch
—a ¢ Glucose ¢« Potassiumion @ Sodium ion

84.34% clinical accuracy in the Clarke error grid analysis (zones A + B)

Chang et al. Microsystems & Nanoengineering (2022)8:25



K'Watch Glucose

& &
vy h

_ CONTINUOUS GLUCOSE MONITORING

AT YOUR WRIST




Smart insulin pens /
Smart caps for insulin pens



What makes an insulin pen ‘smart’?

« It keeps a_record of the time and dose of each injection.
e It can connect to a compatible smartphone app, so you can keep track of your data

easily and can choose to share it with your clinic.

¢ |t can enable more accurate dosage calculations through a bolus calculator and so ease
the mental burden.

¢ |t can help you avoid missed doses.




Novopen 5




Novopen 5
Dose memory

Number of units last injected

Time pas ad since last injection (hours: minutes: seconds)




Insulin Piston rod Dose LOT number Dose
window head pointer  (onreverse side)  button

Insulin Cartridge Dose PenlID Dose
scale holder counter memory

Single-use needle Insulin cartridge
(example) (Penfill® cartridge 3 ml) NovoPen® 6:

60-unit maximum dose
1-unit dose increments

‘ || (\‘ § (% NovoPen Echo® Plus:

Outer Inner Needle Paper Threaded end Coloured  Glass ball Piston LRI :
needle  needle tab (for needle band  (in white and 30 um? maXIm_um dose
cap cap attachment) cloudy insulin 0.5-unit dose increments.

only)

Tresiba, Fiasp




- rod Dose LOT number Dose
10 units ! pointer  (onreverseside)  button
injected e

35 minutes
and

50 seconds Dose  PenID Dose
ago counter memory

Single-use needle /
(example) NovoPen® 6:

60-unit maximum dose
a 1-unit dose increments
‘ || 8.5 units NovoPen Echo® Plus:
Outer Inner Needle Paper injected' 30-unit maximum dose
"iﬁﬂ'e "iiﬂ'e o i 36 hours, 0.5-unit dose increments.
45 minutes
and
18 seconds
ago




| 3 Transfer your injection history to your device.
¢ Hold the dose memory of the pen straight against the NFC
spot on your device.
e Wait while the details of your latest injections are
automatically transferred to your device.

NovoPen E tho' Plus)

R ¢
A

FreeStyle
LibrelLink

Paired data

Bolus calculator

pDexcom




R o
A
FreeStyle
LibreLink

+/ Insulin doses recorded from the NovoPen® 6 or
NovoPen Echo® Plus smart connected insulin
pen can be easily transferred to the FreeStyle
LibreLink app? with a scan.

Helps patients see the effect of insulin doses with
both glucose and insulin data on the same
reports in LibreView™

Helps you to have more informed patient
consultations




R

v |
FreeStyle
LibreLink

WHY FREESTYLE LIBRE
SYSTEMS?

FREESTYLE
PORTFOLIO

Connect
Scan and add a compatible smart
connected insulin pen’ to automatically
transfer insulin doses to the app??

SCIENTIFIC RESOURCES &
EDUCATION

Review

Patients can easily track past insulin
doses and their impact.
Seeing this information may help your
patients avoid missing a dose or taking
insulin doses too close together

FREESTYLE
PORTAL

HELP &
SUPPORT

Share
Reports showing glucose
and insulin data together for
more informed patient consultations




See insulin and glucose

Z) data together to

FreeStyle support more efficient
LibreLink natient consultations

R~

LibreView

Glucose Pattern Insights ek JNRMIAT g SOAY

Seldected dates: 6 Jan - 19 Jam 2015 (14 Days)

Tieme in Ranges Snapshot i i
g — = . Jr!uBy 2077 . 18 Jammary 2022 (W Cuys LibreView

’ﬁ" [P 16

Togm 25000
[T s
oy Lo O~

wimal | QR | =

e
tons for the Clsidien'

Mot b portamt Patterm: (17 R i

& Medication 3 Ufestyle Tem Cak Faain
P I P 3 T R P, e
o B v o e S by

btk et v Commants

« Gapm Bued b ol et Vi ey B
O D —

PR A NS P e e

awmin




See insulin and glucose

Z) data together to

FreeStyle support more efficient
LibreLink patient consultations

R »

\
Snapshot

@ Jamuary 2027 - 18 Jamuary 2022 (% Dwy LibreView

Glucose Pattern Insights
Selected dabes 6 Jan - 19 Jan 2015 (14 Days)
Tieme in Ranges
= Werp Mg LR L2

e
1q- TR

Togm 2500
e s F
gl a0 O
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BT g T T A P, Gl i
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InPen™ smart pen

Available in two colours

Blue: compatible with Novo Nordisk
NovoRapid®, Novo Nordisk Fiasp® and Novo

Nordisk Insulin Aspart Injection, 3 ml cartridges
(300 units)

Grey: compatible with Delivers half

Lilly Humaloge® and Lilly unit doses

Lyumjeve cartridges (up to 30 units)

Share data from multiple Connects to the
InPen™ smart pens to the app via Bluetooth®
same app

Battery lasts a

Monitors insulin

temperature full year with no

need to charge

Humalog® and Lyumjev® are registered trademarks of Eli Lilly and Company. Fiasp®, Novorapid® and Novo Nordisk Insulin Aspart are registered trademarks of Novo Nordisk A/S.



Smart MDI systemSmart
MDI system with Simplera™ & InPen™ 2.0

InPen™ hardware Simplera™ app

InPen™ app Care partner app

Simplera™ sensor

Smart watch support

28




Simplera™ CGM

Simplera™ CGM

Key features

; Real-time CGM tracing
24h I')  Records glucose levels every 5 minutes, 24/7 with
no fingersticks’

g Predictive glucose alerts
Alerts of lows and highs up to 60 minutes ahead of time

\J

@ Discreet design

Simple insertion & wear experience

App connectivity to Android and Apple phones, Apple watch & Care Partners app
* If CGM readings do not match symptoms or expectations, use a blood glucose meter to make diabetes treatment decisions. Refer
to System User Guide

Introducing the Smart MDI system

29



InPen™ smart insulin pen

Tracks dosing data

Active insulin tracking, automatic dose logging
and reminders to dose or change cartridges

=] Provides real-time dosing guidance
§ E Bolus calculator and Missed dose detection technology e |
recommends a corrective action when a mealtime bolus is = ;

Did you miss your
breakfast dose?

Did you miss a dose?
Your glucose is rising quickly and there is
recent dose of rapid-acting insulin logged.|

missed or not enough to stay in range

Easy access to reports & insights

Your patients on MDI therapy’s glucose and insulin
data is available in a single CareLink™ system report

=90

}?O

30



CGM & insulin dosing in one system

Glucose levels, active insulin, and dose calculations combined to
recommend the right mealtime doser

o Insulin dosing
InPen™ smart insulin pen tracks dosing fl =~
data and helps calculate dose 1 2:0

CGM

Records real-time glucose trends

@))))

Did you miss a dose? o

ieen Your ghicose i rising quickly and there is no
recent dose of rapid-acting insulin logged.
4

Smart MDI system

@

Provides real-time dosing guidance
for your patients

Medtronic



Calculate Dose

118 mya

Current Glucose
7AM nAM am

L
L
| —— ‘
Today

Rapid-acting

Medium Carb Dinner

oW

I -400
-300
-200

© 100

e

InPen App

InPen

Bolus calculator

 Reminders

Logbook

30-unit maximum dose
0.5-unit dose increments

Cartridges:

Novorapid, Fiasp
Humalog, Lyumjev

| BG meter
CGM (Guardian)



Meal Therapy

Please select the meal therapy as provided by
your health care provider.

Carb Counting

Insulin doses are based on the amount of
carbohydrates in the food you eat.

Meal Estimation

Insulin doses are based on meal size (Low
Carb, Medium Carb, High Carb).

Fixed Dose
Insulin doses are kept fixed and do
not change.

Next

| don't have my settings

Meal - Correction

] 08 mg/dL

Current Glucose

7AM 1AM

Rapid-acting

(P8 Glucose

vAXsl Carbs

Rapid-acting

10 Glucose

f

40u

Active Insulin

3PM NOW

1210 PM
1210 PM
12:09 PM

7:42 AM

7:42 AM

8:35
Cancel Calculator

Recommendation

5.5u

Glucose




Calculator/
Recommendation
Current

B Calculate Dose Active

< (if enabled)

Current Glucose ] 'I 8 o 4 0 U
measurement - 1
> Current Glucose Active Insulin

TAMTAM 3PM o Now

BMG/CGM Trend Graph

Real-time* with
Guardian™
Connect CGM

Notification

Daily timeline 4
icons:

> Today PETOOBb AL

LIV Rapid-acting 0m ago

Time and size of AN Glucose Om ago

last entry
) ?il'8 Carbs Om ago
RN Rapid-acting 1210 PM

VA Glucose 1210 PM

L




Ne

Comprehensive reports

Of a patients’ glucose, insulin dosing, and meal data

o
Nsiektsey INDEN CGM Patient

DOB: 11213

%0
Day Report (pec 31, 2017 Mar 30, 218

Device r
eorder needed for InPen \
eryLow

(30 days femaining)

Omer

Providing healthcare teams N 16 -
Data and information to facilitate informed o
discussions with patients ; Access to your patients'

glucose and insulin
data in a single
CareLink™ report.

DAY GLUCOSE
g

All in one report o
o= !
[ — e INPEA
o= Insights reports integrate insulin, BG, CGM, T o m Rpn g
insulin dose and dose calculator information in an i CPN Wil TR o
all-in-one report format E
Fine-tuning based on data o [

Fine-tune insulin regimen and care plan

S E %ww’ e v

|— Medtronig




Rapid-acting
24.6U
53%

Very High
(>250)
8%

High
(181-250)
30%

2% of doses <
advised

Average

46.6U
TDD

Average

171
mg/dL

Long-acting
22U
47%

Target
(70-180)
62%

98% of doses
as advised

Missed doses:

Rapid-acting doses not logged within the time range configured in
meal dose reminders are considered missed doses, unless you
indicated that you did not eat that meal in the 24 missed dose
reminder response.

Missed

5 2.6

Avg. Rapid-acting
Doses Per Day

Doses Breakfast
9

Long-acting doses not logged within three hours before or
after the long acting reminder time are considered missed
doses.



Legacy
Insulin Delivery

Trackin

nsulin Pen (TIP)

Smart Insulin Pens - Roadmap

Smart
nsulin Pen (SIP)

Vial / Syringe Tracking
Insulin Pen
Traditional
Insulin Pen Retrospective,

accurate dose data

No tracking or
decision support

Real-Time
Tracking
Insulin Pen

Real-Time dose
data with IOB and
reminders with
cloud connectivity

Integrated
Tracking
Insulin Pen

Integrated diabetes
management reports
including insulin

doses, carbohydrates,

glucose

Smart
Insulin Pen,
with Dose
Calculator

Insulin dose
calculator with auto
prime detection and
individualized
settings (e.qg. ICR, ISF,
Target BG, DIA)

Smart

Insulin Pen,

with Advanced
Decision Support

Features may include
weight based setup,
basal titration,
clinical variable
learning, education
modules, coaching

Kerr D, Warshaw H, Chol NY. Smart Insulin Pens Will Address Unmet Needs for People With Diabetes Using Insulin. Endocnine Today, 200917(5)20-21.




Missed Doses

Dosing Behavior

Glucose Data Insulin Data

InPen
integrated data report

° Daily Charts

Modal . - ‘ };W Glucose
Day L = . e = O\ - | oo
Glucose == @-‘ ssmpa @_ ':: ) —— e P

Graph == = ST R AN g S e
o - -

Long-acting
-
\ Assessment

Carbohydrate

° Meal Assessment o Settings Insulin Dose

[Q-gnmsevm B - catbohycrates M. - active insulin g-mmofomm v - dosed as advised (+/- 0.5U) :’_f'ﬁ-long-acmgdose‘

Warshaw H, Isaacs D, MacLeod J. The Reference Guide to Integrate Smart Insulin Pens Into Data-Driven Diabetes Care
and Education Services. The Diabetes Educator. 2020;46(4 _suppl):3S-20S.



Smart cap for insulin pens

=

3hr 10min

since last dose

Clucose in Range
Glucese 100-180mg/dL.

Black Cap for Long-Acting Insulin
disposable pens

White Cap for Rapid-Acting Insulin

@ MY HISTORY
() M pevices
o MY SETTINGS s

Bigfoot Unity App Abbott FreeStyle Bigfoot Blood
Libre 2 Sensor Glucose Meter




Smart cap for insulin pens

. TS solosta:
»ulvn'g:wm'«';w
Fos Sirgde Patient Use Only

For Lantus

kel 100 unitgimt (u-100)
mi Prefilled Pen

For Lantus

~ ,
For Humalog « |‘a$** —————
" . .
For Humalog

L, ey pheased

s e
Correction I * 100 urits per mi

A -~

Ig Insulin

Bigfoot Unity App Abbott FreeStyle Bigfoot Blood
Libre 2 Sensor Glucose Meter



Smart cap for insulin pens

Black Cap for Long-Acting Insulin

LU RELINE § 0 ) )
= —

3hr 10 min

since last dose

e

XPOVOG aTTO TNV TEAEUTAIQ EveEon

» Auvarotnta Aqyng alert o1o KIvATO TNAEQWVO OTI iICWG £XEI XOBEi dOON




Smart cap for insulin pens

The White Cap for Rapid-Acting Insulin

320 r*;/tiL

BEANOC TGONG

TipAR XX / Adon TeAeuTaiag éveong
20uvdeon pue BGM ri Freestyle Libre 2 Meupa/di6pbwon

» White Cap — mpocAaupavel kal oTEAvEl 0TO App
Ta dedopéva Twv TEAeUTAiwY 8 wpwv atrd 10 Freestyle Libre2




Smart cap for insulin pens

941 il 7 -
{ Back Insulin Settings
Choose Meal Dose Label

Choose how to label the meal doses
displayed on the White Cap.

Small, Medium, Large

amount of carbs in my meal

“u “u “u
Small | Medum | Large

Breakfast, Lunch, Dinner

Need help?

9:41 all T -

£ Back Insulin Settings

Enter the amount of insulin you
take for 3 common meal sizes.

Meal
m o o
Sma Medium | Large

Nate: The size refers to the amount of carbs, not
necessarily the size of your meal

MEAL <INSULIN> (units)
-
Medium

P —
Large |
MNead help?
Cancel Done

units

S

9:41 il -

¢ Back Insulin Settings

Enter 3 different carb amounts and the
amount of insulin you take for each.

Meal

Need help?

Cancel Done

20
95
100 grams
105
10




Smart cap for insulin pens

9:41 il 5 -

¢ Back Insulin Settings Edit

Correction Insulin

Enter the units of <Insulin>
for each range below.

GLUCOSE RANGE (mg/dL) <INSULIN> (units)

150 - 200 =N
201 - 250 2
251- 300 (3
301- 350 [ a
351 - 400 s |
Over 400 ‘e |

Need help?

9:41 all = -

¢ Back Insulin Settings

I take <Insulin> to lower glucose
toatargetof 120 mo/dL .

1 unit of <Insulin> lowers my

glucose by |— mg/dL
Done
! 2. 2
e 2 A2
A g o
0 &

o9:41 il T -

£ Back Insulin Settings

Notes

Use this space to enter notes about
your diabetes care. Notes are
displayed only in the App and are not
used by Bigfoot Unity Caps.

‘\., Skip )




Smart cap for insulin pens

List View ]

Bigfoot Unity ™
Diabetes Management System = | Check Capsereensioriime )

12hr SeLLISS 48hr

Scan Sensor for data

400 0O

200

BGM

.. ..

Sensor m:,-" Y ¢

a0 — Rapid Acting insulin
Insulin %

v vV vV e< Long Acting insulin

10 AM 3IPM EPM 1AM 6 AM

® Sensor %V Humalog @ Basaglar () Meter




Smart cap for insulin pens

Day PENCAP Check if insulin i

Provided alarms

®
GlucoMen Aadherence Check T ———
njections correctly occurred. allow to remind insulin
n case a due injection is missed. injection

Smart Insulin ‘
Pen Cap J  other data from

Recordlinsulin data

Automatically record insulin dosing data and collect them with th

e
.the GlucoMen Day Imel(CGM, SMBGs, Fitbit) in Track Insulin Injection
the same organized space (GlucolLog, Diasend (TBC)). L .
track injection time

Check insuling storage
Monitor insulin storag n real-time and provide alarms

in case of improper conditions.

Build up a closed loop for MDI patients

The]lcombination of the CGM, the bolus calculator and this capjcould allow to

disposable pens | . iciodin dose

Compatible with insulin pens
Compatible with most common
insulin pens

build up a sort of closed loop system for MDI patients, where the user is

calculation, and monitored for the correct insuling injection.

/R Data sharing via BT
L~ Bluetooth sharing



2
& Slcotos

Smart cap for insulin pens

ICR, ISF,
BG target, active insulin time
Insulin on board

# Clucolog

web

Insulin Bolus
Calculator and

Diary App

Data Management and
Analysis Software




2UUUOPPWOoN oTNV IVOOUAIVOBepaTTEia
[MapdaAeipn evECEWV IVOOUAIVNG
(missed insulin injections)



Insulin adherence behaviours and barriers

Insulin adherence behaviours and barriers in the
multinational Global Attitudes of Patients and Physicians
in Insulin Therapy Study Peyrot et al. Diabet Med. 2012 May;29(5):682

Internet survey

China, France, Japan, Germany, Spain, Turkey, UK, USA
1530 insulin-treated patients (180 T1DM, 1350 T2DM)
1250 physicians

Patients:

33.2% reported insulin omission/non-adherence at least 1 day in the last month, with an average of 3.3 days.

Physicians:

72.5% report that their typical patient does not take their insulin as prescribed, with a mean of 4.3 days per
month of basal insulin omission/non-adherence and 5.7 days per month of prandial insulin omission/non-
adherence



Insulin adherence behaviours and barriers

Patients %  Physicians %

Reason and rank and rank
Too busy 18.9% 1 41.9% 3
Travelling 16.2% 2 43.6% 2
Skipped meal 15.0% 3 44.8% 1

Stress or emotional problems

Embarrassing to inject in public

Challenging to take it at the
same time everyday

Forgot

Too many injections

Avoid weight gain

Regimen is too complicated

Injections are painful

11.7% 4 32.2% 5
9.7% 5 36.8% 4
9.4% 6 29.1% 6

7.4% 7 2.0% 11
6.0% 8 26.4% 7
4.0% 9 13.4% 9
3.8% 10 16.8% 8
2.6% 11 7.8% 10

Peyrot et al. Diabet Med. 2012 May;29(5):682



MapAaAeLlpn YELPATIKNG LVOOUALVNG

MapdAeiyn bolus MapdaAeiyn ivooulivng Bpadeiag dpaong
BG profile with insulin (blue), without (red) BG profile with insulin (blue), without (red)
400 T T . 400 \ 1 : T .
350 8 350
300+ 300-
= 250} = 250/
3 T
o
E' 200+ ‘E' 200
[C]
g 150 m 150-
100+ 100
50+ 50
0 M . L u L 1 1 1 1
09:00 12:00 15:00 18:00 21:00 18:00 00:00 06:00 12:00 18:00 00:00 06:00
Figure 4. Omitting a meal bolus. The red curve is based on data from Figure 6. Forgetting bedtime long-acting insulin. Simulated profiles
the DirecNet study.® from AIDA.

Jette Randlgv et al., Journal of Diabetes Science and
Technology Volume 2, Issue 2, March 2008



MapAaAeLlpn YELPATIKNG LVOOUALVNG

Increased average glycaemia

\ 4

2.1 omissions per week 2.1 omissions per week
P Increased HbA1c P
AHbA1c using AHbA1c using AHbA1c using AHbA1c using
Case-{polus Rohlfing’s relation | Kilpatrick's relation Case-{pasal Rohlfing’s relation | Kilpatrick's relation
Forgetting breakfast Forgstting long-acting
0.383 (x0.014) 0.617 (0.022) insulin in the early 0171 (x0.006) 0.276 (+0.010)

bolus (Figure 1)

afternoon (Figure 2)

Omitting a meal bolus
(Figure 4) 0.265 (+0.009) 0.426 (+0.015) Forgetting bedtime

] _ _ long-acting insulin. AIDA 0.333 (x0.012) 0.536 (x0.019)
Forgetting lunch insulin. 0.278 (+0.010) 0.448 (+0.016) simulation (Figure 6)

AIDA simulation (Figure 5)

Jette Randlgv et al., Journal of Diabetes Science and
Technology Volume 2, Issue 2, March 2008



MapAaAeLlpn YELPATIKNG LVOOUALVNG

Injection forget HbA1c deviation from
remember rate rate optimum

100% 0% Optimum treatment

90% 10% 0.3 to 0.4% points Average Insulin remember rate

(missing about 1 injection every 3!)
80% 20% 0.6 to 0.8% points

70% 30% 0.9 to 1.2% points A Novo Nordisk study (2014) reported 59%
61.5% 38.5% 1.8% points

Randlov & Poulson 2015, Cramer 2004



Nonadherence to Insulin Therapy — Glycemic control

Nonadherence to Insulin Therapy UsA
Detected by Bluetooth-Enabled n=75

Pen Is A i With Poor Young adults T1IDM
G?ycgri?c éonstsrcc))(lz ated ¢ 00 older adults T1DM or T2DM on two or more insulin injections/day

Munshi et al. Diabetes Care 2019:42:1129 Gocap Bluetooth-enabled pen for basal and bolus

Glycemic Control by Tertile of Adherence

mAlc (%)

8,6%
10 7,7% -

T P=0.03

Most adherent tertile Least adherent tertile



Missed basal insulin doses — Glycemic control - T1IDM

Sweden 304 Jan18,2018 Jan 19, 2018 Jan 20,2018 Jan21,2018 3y -
= < 2
T1DM on CGM E 201 5
n=32 2 10 | J
H H — Q 0 T T T l T T T T T T vl T T T T T <
Novopen 6, basal insulin (n=32) 0 6 12 18 0 6 12 18 0 6 12 18 0 6 12 18
. . - Time (hours)
Novopen 6, bolus insulin (n=28)
.30 Jan 22, 2018 Jan 23, 2018 Jan 24 2018 Jan25,2018 39 -
14 days E A s
. . g 20 20 5
Prospective observational study £ A\I_/\]\ i 5
= 10 -
8 o4 o
30— 17.7% 12 18 12 18 12 18 12 18
Tme(hours)
9 % Jan 26,2018 Jan 27,2018 Jan 28,2018 Jan29,2018  _3g 2_
= 2 204 t20 5
£ E g
© 3 101 F10 8
e © 0 o 'S
3 12 18 12 18 12 18 12 18
il Tme(hours)
m
E 30~ Jan30,2018 Jan31,2018  _39 _ Insulin type
= 35
w s 2 M Basal
0.6% £ g W Bolus
A FLR o
5 0] 19 E <«— Missed basal insulin dose
1 2 >2 © o1 0 —— CGM trace
Missed basal doses over a 14-day period e e 0 & iE B
Time (hours)

Ekberg et al. Diabetes Sci Technol. 2022 Jul. doi: 10.1177/19322968221104142



Missed basal insulin doses — Glycemic control - T1IDM

Sweden

T1DM on CGM

n=32

Novopen 6, basal insulin (n=32)

Novopen 6, bolus insulin (n=28)

14 days

Prospective observational study

CGM (mmollL)
—_ N w
o o o

Meals detection
GRID (Glucose Rate Increase
Detector) algorithm:

CGM signal was 2130 mg/dL and the
rate-of-change was 295 mg/dL/hour) for
the last two consecutive readings,

o
1

w

o
[
1
2
N
N

N
o
n

-
o
I

CGM (mmoliL)

o
)

30— 17.7% or
9 . 30- 290mg/dL/hour for two of the last three
z 20 § 20 readings.
2 =i
g 8 )
- dose (MBD):
The estimated probability of missing at least one basal insulin dose [ithout bolus injection
over a 14-day period was 22% (95% confidence interval: 10%-40%) +60 minutes from the
|

I £ el U
Missed basal doses over a 14-day period

Ekberg et al. Diabetes Sci Technol. 2022 Jul. doi: 10.1177/1932296822110%



Missed basal insulin doses — Glycemic control - T1IDM

Estimated mean change per missed Estimated mean change per missed

Glycemic parameters basal insulin injection (95% CI) P bolus insulin injection (95% CI) P

TIR, % |-2.63 -4.41, -0.71) 005 -0.25 [-0.44, -0.07) 008
TARLI, % 0.34 (-0.71, 1.34) 520 -0.03 (-0.14, 0.07) 525
TAR L2, % 291 (0.99, 4.73) 002 0.26 (0.07, 0.45) .008
TBRLI, % -0.28 (-0.65, 0.11) 154 0.00 (-0.03, 0.04) 808
TBR L2, % -0.29 (-0.78,0.22) 256 0.02 (-0.04, 0.06) 556
Mean glucose, mmol/L 0.44 (0.19, 0.69) <.001 0.02 (-0.00, 0.05) 085
%CV. % -0.09 (-1.08, 0.95) 855 0.19 (0.09, 0.29) <.001
lGMI, % 0.19)(0.08, 0.30) <.001 0.01 {-0.00, 0.02) 085

Ekberg et al. Diabetes Sci Technol. 2022 Jul. doi: 10.1177/19322968221104142



2UUUOPPWOoN oTNV IVOOUAIVOBepaTTEia
Xpovoc bolus yia kaGAuwn yeupaTog
(bolus timing)



Time of bolus - Real world data

USA, UK, Germany bolus dosing
n =906

adults with T1D (39%) and T2D (61%) treated with insulin therapy
Mean age: T1D 37 years, T2D 47 years

before meals 57.0%
after meals 18.9%

with meals 12.7%

at varying times (11.5%)
Bolus dose timi

before after
(n=516) n=115) (n=171)
Experienced out-of-range BG in past week®
n(%) 56 73 69
postprandial hypoglycemia (low BG after
eating) n(%) 28 52 51
Hyperglycemia n(%) 74 aa 4
yperglycemia (high BG atfter n(%)
59 74 65

Tamborlane et al. Curr Med Res Opin. 2017 Apr;33(4):639 p<0.05, **p<0.001



Time of bolus - Real world data

i i i i i 1
T1D Exchange clinic registry Time of Mealtime Insulin Injection
(USA)
n=4768 after meal several minutes before meal
age <26 years
HbA1c
Bolus before meal: 8,4% ] 0<0,001
Bolus during or after meal: 8,8%
during
meal immediately before
meal
m Before meal mAt meal During meal mAfter meal

Datye et al. J Diabetes Sci Technol. 2018 Mar;12(2):349



Time of bolus - Real world data

North and South America, Europe

n = 1483

T2D treated with insulin therapy Pre-meal cohort o
Mean age: 52 years (N=864)

bolus insulin:

before meals 58% (n = 864)

(pre-meal cohort)
Post-meal cchort

(N=354) 40% ™
during or after meals 24% (n=354%)
(post-meal cohort)
before, during, or after meals 18% 0%  10%  20%  30%  40%  50%  60%  70%  80%  S0%  100%
(n=265) (mixed cohort). NSO%orkss W6.0%69% m7.0%7.9% mB0%89% u9.0%orhisher W Don'tknow

Schaper et al. Diabetes Ther (2017) 8:1319



Time of bolus - Real world data

MMAS-8 components Pre-meal cohort Post-meal cohort
(N = 864) (V= 354)
Sometimes forget to take insulin 32% 53%***
Had days not taking insulin in the past 2 weeks 20% 39%**
Forget to bring insulin when leave home 25% 34%**
Did take all insulin the day before the questionnaire 88% 77%*"*
Difficulty remembering to take all insulin (never) 55% 35%™*
Cut back or stop taking insulin 17% 32%**
Stop taking insulin when symptoms controlled 17% 31%*
Feel hassled about sticking to treatment plan 44% 55%*

Schaper et al. Diabetes Ther (2017) 8:1319



2.WOTOC UTTOAOYIOUOC bolus
(bolus calculation)




> woTOo¢ umtoAoyLopog bolus (bolus calculation)

H duvapikA TTpocapuoyr TNG IVOOUAIVOBEpaTTEiag ival amrapaiTnTo ouoTaTiKO 0T BepaTreia
Tou TUTTOU 1 dIOBATN

ADA Standards of care 2023
EAE KateuBuvtrptlec odnyiec 2023

Auvapiki TTpocapuoyr TNG IVOOUAIVOBEpaTTEiag — BEATIWON YAUKQIMIKOU EAEYXOU

Avaloyia ivoouAivng/ yp. udatavOpdkwyv i | METAYEUPATIKAG UTTEPYAUKQIMIAG
lcoduvapo (Insulin to Carbohydrate Ratio, ICR)

| METAYEUPATIKAG UTTOYAUKQIMIOG

MapdyovTag euaioBnaoiag IvoouAivng
(Insulin Sensitivity Factor, ISF)

210X01 2X (BG targets)




AEOOUEVA ATTO KAIVIKEC MEAETEC




NovoPen® 6 — T1DM

12 Swedish diabetes clinics
T1DM on CGM

n=94

Prospective observational study

mean time between visits: 71 days

Follow-up

[===-

(Pre- Baseline
baseline) period
A

Baseline Visit 1 Visit2 Visit3 Visit4 Visit25

. ¢ . ® ° o

I Insulin dose, time and date E

<--o >

CGM (including isCGM)

Adolfsson et al Diabetes Technol Ther. 2020 Oct;22(10):709



NovoPen® 6 — T1DM

Meals detection

GRID (Glucose Rate Increase
Detector) algorithm:

CGM signal was 2130 mg/dL and the
rate-of-change was =295 mg/dL/hour) for
the last two consecutive readings,

or

=90mg/dL/hour for two of the last three
readings.

Missed bolus dose (MBD):

were meals without bolus injection
within -15 and +60 minutes from the
start of a meal

1390
=201 340 &
° (2]
€15 F290 ¢
E L 240
%10 1190 &
E L 140 E
O 5- L 90

Feb 07 Feb 07 Feb 07 Feb 07 Feb 08
00:00 06:00 12:00 18:00 00:00
5 ° °
2 4.
Q
g 34 o
©
8 24
3 4. On-time MBD
B dose
04
Feb 07 Feb 07 Feb 07 Feb 07 Feb 08
00:00 06:00 12:00 18:00 00:00

Adolfsson et al Diabetes Technol Ther. 2020 Oct;22(10):709



NovoPen® 6 — T1DM

baseline to follow-up period

TIR 1 1.9 hours/day; p<0.001
TAR | 1.8 hours/day; p<0.003

L1 hypo < use of a connected pen might help to

_ facilitate more informed dialogs between
L2 hypo | 0.3 hours/day; p<0.005 HCPs and people with T1D

Missed bolus dose (MBD): | 43% (p=0.002)

decrease from 25% to 14% based on the
assumption that participants had three main
meals/day.

Adolfsson et al Diabetes Technol Ther. 2020 Oct;22(10):709



Late bolus — Glycemic variability

P: CLINICAL THERAPEUTICS/NEW TECHNOLOGY—INSULIN DELIVERY SYSTEMS | JUNE 01 2020

975-P: Effect of Late Bolus Injections on Glycemic Variability Studied
by Connected Pens © Jendle et al Diabetes 2020,69(Supplement_1):975-P

12 Swedish diabetes clinics mean number of late-bolus doses

T1DM on CGM
n=96

Baseline: 0.32perday || | 429 (p=0.005)
Smart pen follow up:  0.18 per day ' :

late-bolus dose:
bolus dose given 60-120 minutes
after the estimated start of the meal

A significant correlation between the timing of the bolus
dose and the coefficient of variation (CV) of the CGM
signal was found

each 10-minute delay of the bolus dose was associated
with an increase of 0.5% CV (p < 0.0001) on average.




Cost-Effectiveness Analysis — T1DM - Sweden

Adolfsson et al, Sweden, T1DM — TIR 1 1.9 hours/day; p<0.001

!

T1DM: Smart pen vs Standard care,
simulated cohort based on Swedish National Diabetes Register

Jendle et al Diabetes Ther (2021) 12:373



W Smart insulin pens W Standard care

Any complication

Stroke

Myocardial infarction

s/day; p<0.001

Angina

Congestive heart failure

Peripheral vascular disease

etes Register

Meuropathy

Amputation

First ulcer

End-stage renal disease
Gross proteinuria
Microalbuminuria
Macular edema
Cataract

Proliferative retinopathy
Background retinopathy

Severe vision loss

0 5 10 15 20 25 30 35 40

Mean time to onset of complications (years) sendle et al Diabetes Ther (2021) 12:373




Any complication
Stroke
Myocardial infarction
Angina

Congestive heart failure
Peripheral vascular disease
Meuropathy

Amputation

First ulcer

End-stage renal disease
Gross proteinuria
Microalbuminuria

Macular edema

Cataract

Proliferative retinopathy
Background retinopathy

Severe vision loss

B Smart insulin pens W Standard care

2,500,000 -
Direct and Indirect cost
2,000,000 4
< 1,500,000 -
w
@
3
ﬁ 1,000,000 A
500,000 -
o
Smart insulin pens Standard care
Combined costs 1,641,648 2,039,643
Indirect costs ¥ 906,049 1,279,774
Direct costs 635,599 759,869
5 10 15 2|o 2|5 3'0 3|5 46

Mean time to onset of complications (years)

sendle et al Diabetes Ther (2021) 12:373



Smart insulin pen cap (Insulclock) — T1DM

Smart insulin pen cap (Insulclock) masked FreeStyle Libre Pro CGM device (professional use)

Spain

T1DM uncontrolled Meals detection

n=16 GRID (Glucose Rate Increase Detector) algorithm

Randomized Trial: active vs masked

4weeks Late meal bolus (mistimed): insulin 230 min after a glucose rise
Missed dose: no iinsulin 22 h after a glucose rise

Insuclock (vs masked)

mean daily blood glucose: -27 mg/dL P <0.013
SD: -14,4 mg/dL P = 0.003
TIR: +7% P =0.038
TAR: -12,5% P =0.0026
number of missed insulin doses / month: -3,9 P=0.14
number of mistimed insulin doses / month: -5,4 P =0.032
Insulin Treatment Satisfaction Questionnaire (ITSQ) T

Gomez-Peralta et al Diabetes Technol Ther. 2020 Sep;22(9):686



Smart insulin pen cap (Insulclock) — T1DM

Smart insulin pen cap (Insulclock)
Spain

T1DM on Freestyle Libre 2

n=55

Randomized Control Study

6 weeks active vs masked

A TIR B GMI C, TAR
E———
G
-0.05 2
5 +5.2% vs 0.8% 1 -
. Dif +6% 0.1 0 -
=0.016
3 a __0.15 -0.3% vs 0.01% 1 .
=2 £ Dif -0.3% £,
£ 0.2 p =0.024 -5.5% vs +0.1%
1 025 -3 Dif -5.6%
0 . -4 p =0.02
. [ 0.3 5
. ) Active Masked -6
2 Active Masked 035 Active Masked
@ Run-in m Double-arm B Run-in @ Double-arm @ Run-in @ Double-arm

Gomez-Peralta et al Diabetes Care. 2023 Jan 1;46(1):206



Smart insulin pen cap (Insulclock) — T1DM

Smart insulin g E
140

Spain 13.9% vs -8.3%
T1DM on Frees 120 Dif 21.6%; p = 0.03 » Run-in
n=55 . = Double-arm
RandomizedC
6 weeks active
£=
v & 80 13.5% vs -10.0%
< _5 Dif 23.5%; p =0.05
A 5% AR
: ES _—
=z [47
§ 3
. € 40 35.6% vs -3.8%
\ Dif 39.4%; p = 0.02 et I
- 20
g2 | -5.5% vs +0.1%
1 Dif -5.6%
0 0 p=0.02
1 Active Masked Active Masked Active Masked Active Masked
2 Aotve Total injections On-time Mistimed Missed Masked
O Run-in o DuubIHrm = =un-in  m uouDe-arm

@ Run-in @ Double-arm

Gomez-Peralta et al Diabetes Care. 2023 Jan 1;46(1):206



Bolus calculator

Smart pens / Kartaypaen /
insulin caps YtrevBuuion déong

i . . . . Bolus calculator
' Agv UTTAPYXOUV KAIVIKEG NEAETEG TTOU VA £GETACOUV TO EREEEEEEE

] . EMITTAEOV OQENOG aTTO TN CUVOEDON PE UTTOAOYIOTH dOONG E

Glucose meters with built in bolus calculator —— Improvement NS up to | HbA1c 0,85%

Colin et al Diabetes Ther. 2013 Jun;4(1):1
Gonzalez et al Diabetes Technol Ther. 2016 May;18(5):282



Smart Meters

Maurizi et al. 3- to 6-month randomized trial At 3 months: nonsignificant
comparing patients using an ABC to a improvement

control group

in HbA1c levels (-0.61%)

40 consecutive adult type 1 diabetes At 6 months: significant improvement in

patients

Garg et al. 1-year open-label, randomized,
controlled trial
123 adult type 1 diabetes patients
randomized on a 1:1 basis to either an
ABC or control group

Gonzalez et 36 weeks, crossover, prospective,
al. randomized, controlled, multicenter
study

T1DM under MDI treatment (n=51)

ABC: automated bolus calculator

HbA1c levels (-0.85%; P<0.05)

HbA1c improvement by 0.6% at
12 months (P<0.02)

Higher proportion of ABC users
achieving HbA1c<7.5% (P<0.01)

Control HbA1c -0.39%:;
ABC HbA1c -0.52% [P = 0.8]

Colin et al Diabetes Ther. 2013 Jun;4(1):1

Maurizi et al Diabetes Technol Ther. 2011;13:425

Garg et al Diabetes Technol Ther. 2008;10:369

Gonzalez et al Diabetes Technol Ther. 2016 May;18(5):282



2YNOWH

» Q1 €gutrveg TTéveG IVOOUAivNg (smart insulin pens) kal Ta £€EUTTVaA KAAUPPATA YIa TTEVES IVOOUAIVNG
(smart caps for insulin pens) atmmoteAouv éva duVauIKA avaTTTuocoOpevo TTedio

" AiYEG KAIVIKEG JEAETEC PE UTTOOXOMEVA ATTOTEAEOUATA OO0V APOPA OTO OYEANOG ATTO TNV KAAUTEPN
OUPHOPPWON

= Agv uttdpxouv akéun KAIVIK& oToixeia yia 1o meavo 6@eAog atrd Tn Borbeia TTou urropouyv va
TTPOCPEPOUV OTN BUVAUIKH TTPpoCapuoyr TNS IvVoouAivoBepartreiag (bolus calculator)

»> 21NV TAAPN avAatTuén Toug Ta CUCTHPATA auTd Ba uTTopolcav va TTPOCPEPOUV Eva TTEPIBAANOV uE
TTOAAG KOIVA aTOoIXEia JE avTAia IVOoOUAivng



2YNOWH

a ) EvowpdTtwon
smart insulin pens/ SeSOpEVWV

smart caps for insulin pens CGM

\_ /
Bolus Smart phones Apeon EIkOVa Y)\UKGIUIK,OU eAEyYOU
calculator AvdAuon dedouévwyv
e Smart watches ATropakpuopévn TpdoRaon

App -7 AI0BIKTUOKEG TTAATPOPHES

uTTohoyioude &
udaTaAVOPAKWV
Advanced

decision support
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