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l —cam | — | CSll |—3 [ + |— Closed loop
+ PLGS pump treatment
CSl| CGM

MDI: multiple daily injection

CSlI: continuous subcutaneous insulin infusion
CGM: continuous glucose monitoring

Sensor Augmented Pump (SAP)

PLGS: predictive low glucose suspension
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ICGM, Integrated Continuous Glucose Monitoring

= non-adjunctive use

CGM

» Interoperability

ICGM, Integrated Continuous Glucose Monitoring

An integrated continuous glucose monitoring system (iCGM) is intended to automatically
measure glucose in bodily fluids continuously or frequently for a specified period of time.
Integrated CGM systems are designed to reliably and securely transmit glucose
measurement data to digitally connected devices, including automated insulin dosing
systems and are intended to be used alone or in conjunction with these digitally
connected medical devices for the purpose of managing a disease or condition related to
glycemic control. This category of CGM performance specified by the U.S. FDA is the strictest

accuracy standard defined by any regulatory agency in the world

Pemberton et al Diabetes Obes Metab. 2023 Apr;25(4):916-939



CGMs evaluation and approval

*Published in a in peer-reviewed journal?
» Peer review Increases the likelihood of scientific rigour and reduces the risk of bias.

* 5 the studv population clearly defined by tvpe of diabetes and demographics?

» CGM studies approved by international regulators for people with type 1 diabetes have <2% of subjects with type
2 diabetes using insulin for ages <18vrs and <30% >18vrs.

¥ Does the smdy popuhtmn fﬂll'l}' represent the intended use population in terms of distribution of HhA 1¢, gender,
bodv mass index. diabetes duration and therapv tvpe )?

= 70% T1DM (evhAIKEG)
= 98% T1DM (TTaidia -£@pnfBor)

AVTITTDOOWTTEUTIKOG
TTANBUONOC

* At least three unique sensor lots used in the accuracy study (15)7?

elyn UETPNOEWV
= 10.000 (evhAIKEG)

= 2,500 (TTaudia -£pnfor)

sNumber of paired referencef readings tested on each anatomical insertion site?

» CGM studies approved by international regulators for people with type 1 diabetes have paired reference® readings
=>10,000 for ages >18yrs and =2,500 for ages <18yrs for each anatomical insertion site.

* Days of sensor use life assessed: Beginning, middle and end of the wear period (13):

¥ CGM studies approved by international regulators for people with type 1 diabetes tested on the first and last day
and tested on =40% of total days of sensor life.

®(5lucose and insulin cha]lenges performed to induce fast rates of change and time spent in extreme gluc:}se ranges?

>8% o€ €0p0g <80mg/ dL »# Do the percentage of paired referencef readings in low and high ranges meet guideline recommendations (15):
>59% o€ €U POG >300mg/ dL » >8% of readings <4.4mmol/L (<80mg/dL) and >5% of readings >16.7mmol/L (>300mg/dL). |
Continue to if the study design applies to the patient population supported and the protocol will

produce results that represent real-world conditions for that population.

Pemberton et al Diabetes Obes Metab. 2023 Apr;25(4):916-939



CGMs evaluation and approval

Tutrog d1aBnATN, NAIKia

Aggrement rates

MARD, aggrement rates
across sensor use life

I Ul

Error Grid Analysis

Ik i2

Precision

* Report performance by type of diabetes (type | and type 2) and age (<18yrs and =18yrs) (15)7?

* Report performance by different agreement rates (15/15, 20/20, 30/30, 40/40, £20%) across full glucose range and in
TBR, TIR and TAR with lower one-sided 95% confidence bounds} (15)7

* Report performance of sensor stability by detailing accuracy (MARD and agreement rates) across sensor use life (15)?
* Report performance by agreement rates when CGM result is outside display range (15)7

* Report performance on the Continuous Error Grid Analysis (84)7

* Report performance of precision by paired absolute relative difference or co-efficient of variation (15)7

* Report the time between sensor activation the first glucose reading.

Continue to Performance if the reporting provides adequate information to assess point accuracy of the CGM
device against iCGM criteria. Specifically, are the lower 95% bound bounds; within 15/15, 40/40 and £20 in
TBR, TIR and TAR reported. If not, ask the manufacturer/author for the data.

Pemberton et al Diabetes Obes Metab. 2023 Apr;25(4):916-939



CGMs evaluation and approval

* Adult’ FDA 1CGM point accuracy performance requirement for 15/15 across all days of assessed sensor life \\
»  Within 15mg/dL (0.8Bmmol/L) for TBR the lower one-sided 95% confidence bound must exceed 85%] \
¥  Within 15% for TIR the lower one-sided 95% confidence bound must exceed 70%

»  Within 15% for TAR the lower one-sided 95% contidence bound must exceed 80%

+ Adult* FDA iCGM point accuracy performance requirement for 40/40 across all days of assessed sensor life
¥  Within 40mg/dL (2.2mmol/L) for TBR the lower one-sided 95% confidence bound must exceed 98%]
»  Within 40% for TIR the lower one-sided 95% confidence bound must exceed 99%

»  Within 40% for TAR the lower one-sided 95% confidence bound must exceed 99%3

» Adult’ FDA iCGM point accuracy performance requirement for £20% across the full glucose range measured by the
device on all days of assessed sensor life states the lower one-sided 95% confidence must exceed 87%

The iCGM standards apply for interoperability indications, however, standards for non-interoperability
indications may be lower based on user risk. Evaluate point accuracy first, then consider trend and threshnld/

accuracy (15). Once accurate for intended indications, discuss other selection factors such as alerts, integration
with insulin therapy, smartphone requirement and psychosocial factors when offering choice.

Pemberton et al Diabetes Obes Metab. 2023 Apr;25(4):916-939



CGMs evaluation and approval

at each anatomical
wear site claimed for the
system, including at
rapid rates of change
and time spent at
The device must include glucose extremes. Clinical investigations must

O Performance metrics to ensure
that disposable sensors cannot

be used beyond the claimed

Sensor wear pEI'IOd.

" point accuracy

» trend accuracy

CGM sensors must demonstrate
acceptat le performance in the
presence of clinically relevant levels

u threShO|d alarm accuracy of potential interfering substances

in the intended user population.

U Data security and cybersecurity

Changes in performance
under different rates of
change must be disclosed,
to prevent avoidable harm
in real-world use.

Pemberton et al Diabetes Obes Metab. 2023 Apr;25(4):916-939
Freckmann et al J Diabetes Sci Technol. 2023 Nov;17(6):1506-1526
Klonoff et al J Diabetes Sci Technol. 2024 May 3:19322968241250357

Pre-market clinical Jol):
investigation of CGM A
systems ¢ .

demonstrate

and clinical utility for
making treatment decisions
throughout the sensor wear period.

Evidence should be provided
that [

throughout the sensor wear life,

at clinically meaningful intervals,

to connected devices that must
perform their own functions safely”

Glucose variability in
clinical investigations
should reflect

in the intended
population in real life.

Mathieu et al Diabetes Obes Metab. 2025 Mar;27(3):1025-1031



CGMs evaluation and approval

CGM accuracy: Contrasting CE marking with the
governmental controls of the USA (FDA) and Australia (TGA):
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John S Pemberton BSc'® | Emma G Wilmot PhD?*© |

Katharine Barnard-Kelly PhD* | Lalantha Leelarathna PhD>® | Nick Oliver FRCP” |
Tabitha Randell MD® | Craig E Taplin FRACP 71911 | Pratik Choudhary FRCP'? |
Peter Adolfsson PhD *3

Importance of FDA-Integrated
Continuous Glucose Monitors to Ensure
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Monitoring

J Diabetes Sci Technol. 2024 May 3:19322968241250357

David C. Klonoff, MD'"’, Monica Gabbay, MD, PhD?,
Sun Joon Moon, MD?, and Emma G. Wilmot, MD, PhD*



CGMs evaluation and approval

" Clinical Performance Evaluation of
Continuous Glucose Monitoring Systems:

A Scoping Review and Recommendations
Diabetes Obes Metab. 2023 Apr for Reporting

J Diabetes Sci Technol. 2023 Nov;17(6):1506-1526
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CGMs
evaluation and

Sensor

approval

Dexcom ONE™

Dexcom G&6™

Dexcom G7™

Guardian™ sensor
3and
Guardian™
connect
transmitter

Guardian™ sensor
3and
Guardian™ link
3 transmitter

Guardian™ sensor
4 and
Guardian™ link
4 transmitter

FreeStyle libre® 2°
FreeStyle libre® 3

GlucoMen day®
GlucoRx Adiex™

Medtrum _
TouchCare®

Medtrum _
TouchCare®
Nano

Pemberton et al Diabetes Obes Metab.
2023 Apr;25(4):916-939

Device or

application class &

: ,:Fp’P] notified body

4-digits

APP or lIb” CE 2797
receiver

APP or IIb® CE 2797
receiver

APP or lIb° CE 2797
receiver

MiniMed IIb® CE 0459
Guardiaff™
connect
APP

MiniMed IIb* CE 0459
670G™

MiniMed IIb* CE 0459
780G™
InPen™

APP or IIb* CE 2797
reader

APP IIb* CE 2797

APP IIb* CE 1304

APP lla* CE 0197

APP or lla® CE 0197
receiver

APP

QCE 0197

USA FDA
approval

class

and code

II'iCGM
QBJ®

IliCGM
QBJH

Il MDS*”

Il Qzp°

IIiCGM
QLG21

II'iCGM
QLG=

Australiana

approval for the
ARTG class
and code

I11'1D330535

D 313741

1D 313741

1D 358292

Age
range
indication

214y

214y
22y

Non-adjunctive
therapy
decisions
indication

No

Age range of
subjects tested
in clinical data

1112

22y
11,12

22y

1516

22y

2 ylﬁ.i‘i

1819

22y

Number
subjects

P:
A
C:

>0

A:
A
A

<18y
218y
all

1165

159

1165

159

1127

316

1124

82

1124

82

:108

153

129
144

: 100

57
114
63

C:é1

Subjects
with
type 1
diabetes
P: <18 y
A: 218y
C:all

P: 100%
A 99%

P: 100%
A 99%

P: 100%
A: 81%

P: 100%
A: 70%

P: 100%

A 70%

C: 98%

C: 83%

>

: 84%
1 11%
A 16%

>

C:57%

TABLE 2 CE marking, FDA approval, TGA approval, and clinical data provided by manufacturers for CGM devices available in the UK in December 2022

ﬂmarking

Mean
absolute
relative
difference
P: <18 y
A:218y
C: all

P.7.7-
10.1%
A 9.8-9.9%

P-7.7-
10.1%
A 9.8-9.9%

P:8.1-9.0%
A 8.2-9.1%

P: 10.1%
A 9.4%

P: 10.9%
A 8.7%

P: 11.6-
12.3%

A 10.6-
10.8%

P:9.2%
A 9.7%

P:8.7%
A 7.6%

A 9.9%
A 9.1%
A 9.1%

A 9.7%

20/20 across full
glucose range P:
<18yA: 218y
C: all

P: 92.0-
96.2%
A 91.8-
92.5%

P: 92.0-
96.2%
A: 91.8-
92.5%

P: 92.9-
95.3%
A: 93.2-
95.3%

P: 90.2%
A: 89.5%

P: 87.6%
A 92.0%

P: 82.7-
85.6%

A: 88.3-
88.8%

P: 92.1%
A 93.2%

P: 89.7%
A 94.9%

A: 85/0%
A: 95.8%
A: 90.5%

A 89.5%

Prescribed
in primary
care in
the UK



CGMs

evaluation ag

approval

Pemberton et al Diabetes Obes Metax
2023 Apr;25(4):916-939

CGMs which meet those requirements:

Abbott FreeStyle Libre 2
Abbott FreeStyle Libre 3

24 years

Abbott FreeStyle Libre 2 Plus
Abbott FreeStyle Libre 3 Plus

22 years

Dexcom G6
Dexcom G7

=2 years

Guardian 4,
Simplera sync

oav TuApa Medronic Minimed HCL

Eversense 365

=218 years

Pemberton et al Diabetes Obes Metab. 2023 Apr;25(4):916-939
Klonoff et al J Diabetes Sci Technol. 2024 May 3:19322968241250357
ADCES/Danatech https://www.adces.org/

Nano ~=

T across full

‘range P:
218 y

< 89.5%

Prescribed
in primary
care in
the UK

v
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(Hangzhou) - ;
Co., Ltd -
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p:ﬁ:s_‘fs 2| based on the £
Abbott Freestyle Libre o Wellion technology of :
F le L :
reestyle Libre 3 the AIDEX CGM 9,1 :
— 7,9 1
Senseonics Eversense E3, E365 Menarini GlucoMen iCan : 8,7 E

-n
“




MDI vs CSlI




AVTAiEG oUuVEXOUG UTTOOOPING EYXUONG IVOOUAIVNG

(Continuous Subcutaneous Insulin Infusion, CSII)

; ; ; Aladopetika enineda Bacikov puOuoU
» MNpodiA Baoikol puBLOU , , ,
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Carbohydrate Ratio  Insulin Sensitivity Blood Glucose 0:00 15.0 X
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5:00 0.750 0:00 21.0 0:00 45 0:00 .0 8.0
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= 070 17:30 120 12:00 45
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Start Time [mlr'“u:”u Suspend AIE'?" EIEE:E HEA::SEEE
0:00 ad Before Low x
S— ——
Marme Nommal Square
Bolus 1
Breakfast
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Lunch ' Auto Calibration  Of
Snack A Calibration Reminder On
, , , 2 0 K r] 0 n Calibration Reminder Time 1:05
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::i Ezgg 20w 50 7 e BOIUS Calculator
MeyaAn akpifelo otn xopriynon tou
bolus (¢wc¢ 0,025 1} 0,05 units)
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Xopnynon YEUMATIKAG IVOOUAIVNG ME avTAia

Three Types of Bolus Insulin Bolus Wizard 09:11
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Xoprynan doong




Insulin
Pump
Report

Afiohoynon ka Tpéodog Anpoupyrifines: 01.07.2022, 09:23 Echifa 1 amé 22
Mnyéc delopsvwy: MiniMed 640G, MMT-15121712 (NG2225227H)
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15 21
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Ul
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A
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Insulin Pump Report
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Insulin Pump Report
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Sensor augmented pump (SAP)

SAP + Predictive Low Glucose Management (PLGM)




Sensor-Augmented Pump (SAP)

2U0TNUa oUveXoug AZloAOynon oToIXEiwV
KaTayPaPAS YAUKOZNG aTrd ToV acBevh AVTAia [voOUAIvNg

Emikoivwvia pe Tov aAyopiBuo tng
AVTAIOG — QUTOMATOTIOINUEVN

TPOTIOTTOINGN TNG XOPNYyNong
IVOOUAIVNG

Sensor-Augmented Pump (SAP) pye

Predictive Low Glucose Suspension (PLGS)



Sensor-Augmented Pump (SAP)

CSll — SAP

= > 1 eneocodlajooPapnc LTTOYAUKOALULOG |(o £TOC YWPLC EUPAVEC AVTLUETWTILOLUO aiTLo

= [ANpn|anwAsglo emiyvwong tTh¢ UTTOYAUKOLULOLG

= [ Juyvn vrtoyAukatuial(= 2 enetcodia tnv efdopada) mouv dnulovpyei mpoBARpata
otnv Kadnuepwvn dpaoctnpLotnia

= [ Evtovoc ¢oBoc urtoyAuKaLpiog

" [ Kakn YAukatpkn puouon|(HbAlc 2 9%] mapad tn cuxvr LETPNON TPLXOELOLKOU
oayXapou

NICE, National Institute for Health and Care Excellence
nice.org.uk/quidance/ng17



Sensor-Augmented Pump (SAP)

e —

 AwBnthipag
Metadotng

XoprAynon
WVOOUAivNG

Contour Next
Link 2.4




Sensor-Augmented Pump (SAP)
Predictive Low Glucose Suspension (PLGS)

Medronic
Minimed 640G
Insulin Pump

INSULIN DELIVERY
Medtronic offers a wide
range of infusion sets so that
you can choose the right
infusion set for your comfort
and safety.

THERAPY

MANAGEMENT TOOLS
CareLink™ Pro software includes
insightful trend reports and
therapy considerations to help
you make informed treatment
decisions for you.

Suspended before low

& /~\_E8
(@)
DA

actualsize

CONTINUOUS

GLUCOSE

MONITORING

The Enlite™ sensor provides
areliable’ CGM experience for
you.?

BLOOD GLUCOSE TESTING
Contour Next LINK 2.4

meter links wirelessly to
MiniMed 640G and provides
proven*s testing accuracy

and discreet remote bolusing.



Predictive Low Glucose Suspension (PLGS)

Medronic 640G

Opiopo6¢ xaunAou opiou (50-90 mg/dL)
Aewtoupyia SmartGuard
AvaoTOoAN xopriynong IvVOouAivng TTPO XapnAou opiou
Predictive Low Glucose Suspension (PLGS)

OTO XaunAo 6plo

70 mavw amd 1o Xapnhd opio

20 mdvw atmd To Xapnhd éplo

30 hemrra Xaunhod épio

XaunAo opio

MiniMed™ 640G Obnyoc xprnon¢ cuoTHUATOC



Predictive | nw Gliicnce SKiienen<inn (Pl (LK)
AvaoTOANR:
TIun eviog 70mg/dL mavw atrd 1o XapnAo 6plo

’ - , : ( , o ] _—\ aTTaiTouvTal
TTPORBAETTOUEVN TIUN — KATW a1rd 20mg/dL Tdvw atrd 1o XapnAd 6pio evidog 30 min Kal Ta 8U0

Etravévapin:

avodoc o€ TIUA TouAdaxlioTov 20mg/dL Tdvw atrd 1o XapnAod oplo

) . . - . ; s . , atrairouvTal
TTPOBAETTOUEVN TIUA — TTAVW aT1T0 40mg/dL TTavw atrd 10 XapnAo 6pio eviog 30 min kal Ta 800

nsion (PLGS
MéyioTtn Sidpkeia avaoToAng 2h lon ( )

70 mavw amd 1o Xapnhd opio

20 mdvw atmd To Xapnhd éplo

30 hemrra Xaunhod épio

XaunAo opio

MiniMed™ 640G Obnyoc xprnon¢ cuoTHUATOC



Predictive Low Glucose Suspension (PLGS)
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Predictive Low Glucose Suspension (PLGS)

Minimed

640G

% time

35 -

2.5

1.5

0.5 A

Baseline

SAP

PLGS (+) vs

3months

SAP

PLGS (-)

PLGS — Meiwon urmtoyAukatpiog kot ~50%

6 months

% time

4 y

315 y

O] PLGM
I
| T i
a:rb a,rb
Baseline 3 months 6 months

Abraham et al Diabetes Care. 2018 Feb;41(2):303



Predictive Low Glucose Suspension (PLGS)

Tandem Diabetes Care t:slim X2 with Basal-1Q Technology
(Tandem Diabetes Care) - Dexcom G5

5.0% -

4.0% A

3.0% -

2.0% -

I .00/2. A

0.0% -

3.6%

SAP SAP
PLGS (+) vs PLGS (-)

PLGS — Meiwon umoyAukapiag kata ~30%

Baschne

Median Values

» 2TnV opada pE av€nUEvn
baseline ocuxvotnta vntoyAukotpiog

PLGS — Meiwon unoyAukoaupiac kota ~50%

Forlenza et al Diabetes Care. 2018 Oct;41(10):2155



Closed loop CSI|




2UOTHHOTO CUVEXOUC £YXUONG LVOOUALVNG KAELOTOU KUKAWMOTOC

(closed-loop insulin delivery systems)

AwcOntipag AvTtAia
LVOOUALVNG
AAyopLOpog
eAEyxou

 MapakoAovBnon kat mpoPAedn TwV peTaBOAWY TWV EMUMEOWV YAUKOING

e Autovoun otadLlokn TpooapLoyn Tou puBuoul xopnynong LVOOUALVNG LLE OTOXO TN
dlatrpnon tTwv ermumedwv YAUKOINC O€ TIPOKAOOPLOUEVO OTOXO




2UOTHHOTO CUVEXOUC £YXUONG LVOOUALVNG KAELGTOU KUKAWMOTOC
(closed-loop insulin delivery systems)

Automated Insulin Delivery (AID) — Artificial pancres

Hybrid closed-loop Fully closed loop

EAsyxopevn oo tov aAyoplOpo
Xopriynon woeoulivng MARPwWCG EAEYXOMUEVN ATO TOV

. . . aAyopLOo xopniynon wwooulivn
EKTOG aIto ta yevpata

Single chamber pump Single chamber pump Dual chamber pump

IvoouAivn IvoouAivn IvoouAivn — Nukayovn

Hood and Hovorka Diabetologia (2016) 59:1795 Battelino et al Best Pract Res Clin Endocrinol Metab. 2015 Jun;29(3):315
Bally et al BMC Medicine (2017) 15 Castle et al Diabetes Technol Ther. 2017 Jun;19(53):S67



2UOTHHOTO CUVEXOUC £YXUONG LVOOUALVNG KAELOTOU KUKAWMOTOC

(closed-loop insulin delivery systems)

Ta ouoTuaTa ouveXoUG £yXuong IVOOUAIVNG KAEIOTOU KUKAWUATOC KaAouvTal va

ATTAVTIOOUV OTNV avaykn 0IapKoUg TTPOCAPUOYAS TNG IVOOUAIVNG OTA DIOPKWG
METABOANOPEVA ETTITTEDQ 2 X

(stress, QuOIKr dpacTnploTNTa / AoKNON, OIAPOPETIKO UETABOAIKO-OPUOVIKO
TEPIBAAAOY, ...... AYVWOTOI TTAPAYOVTEC)

B-KUTTOPO

[Tpooopoiwaon AsiToupyiag B-KUTTApou

2UveXNG aioBnon (sensing)

TO B-KUTTOPO

EMIMTEOWYV YAUKOING OTTO [y | TpO1TO1TOII‘]O'r’]
EKKPIONG IVOOUAIVNG

Closed-
loop

pump a1ro Tov aiocnTiRpa (CGM)

2UVEXNAG KaTaypa®n

EMITESWY YAUKOTNG > AAyopiBuog

avTAiag IVOooOuAivng >

Autoéparn Tpotrotroinon
EKKPIONG IVOOUAIVNG
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AvaAuon dedouévwyv aoBevwyv oe closed-loop avTtAia
ArtrAaoia yetaBAnNTOTNTA KATA TN JIAPKEIA TNG VUXTOC

Ryan et al Diabetes Care. 2016 May;39(5):830



Insulin pump

~ AvtAieg KAELOTOU KUKAWHOTOG ‘,,
’ ’ ’ Control algorithm
EEEALEN KALVIKWV MEAETWV Goee, || ——

MikpEg
MEAETEG

EAeyXOuEVO £pEUVNTIKO
TTEPIBAAAOV

A
1!

Hovorka et al BMJ. 2011;342:d1855

0 Ao@dAcia

[MepiBaAAov utrto
Del Favero et al Diabetes Obes Metab. 2015;17:468

O BeATiwon Em,ﬁ)‘wn Battelino et al N Engl J Med. 2013;368:824
YAUKQIUIKOU EAEyXOU (Sevwveg ka)
T XPOVOU EVTOGQ

OTOXOU : ’
| uTToyAUKaIpiog EAeuBepn d1aBiwon ;habit et a//N ELng/J MDed.b 20152323;2129;2%15 o
i t t Diabet inol. '3
| uTTEPYAUKQIMIOG MeySAeC OTO OTTITI ropff etal Lancet Diabetes Endocrino ;

TTOAUKEVTPIKEG
TUXQIOTTOINMUEVES
MEAETEG



Hybrid closed-loop
Minimed 670G

>14 eTWV
FDA News Release

September 28, 2016

FDA approves first automated insulin delivery
device for type 1 diabetes

Guardian Sensor 3

~ 7-13 sTwv

FDA News Release June 21, 2018

FDA approves automated insulin delivery and

s, TN
Guardian Link 3 J ’ 4
Transmitter XA
Insulin pump with
hybrid closed loop
~technology

monitoring system for use in younger pediatric
patients




2Y2THMA MINIMEDTM 780G ME TEXNOAOTIA SMARTGUARDTM

MPOZAPMOZEI & AIOPOQNEI TA ENIMEAA TAYKOZHz,
KAGE 5 AEMTA
AuvatétnTa auTOpaTWV dIOPOWTIKWY
bolus £w¢ kal kK&Be 5 min
Guardian 4 sensor (

> no calibrations YnAdtepa dpLa

Guardian 3 sensor
= requires calibrations (2-4/day)
= adjunct

MPOX®EPEI 2YNAEZIMOTHTA & ANABAOMIZEI2

— OL aoBeveic pmopolv va eAéyxouv ta emineda YAukolng & va
AQLLBAVOUV EVNUEPWOELG OTO KLVNTO, VA ETKOLVWVOUV Ta
QTOTEAECUATA TOUC UE TOV PPOVTLOTH UYELQC KOl VoL €XOUV
npooPaon o HeANOVTIKEC avaPfaduioelg Tou Aoylopko.




Minimed 780G

PuBuioelc Matpog AAyOpLOHOC

Auto Basal

Avahoyia YoatavBpakwv V

JuvteAheotnc EvatoBnolag

Xpovoc Evepync IvoouAivng 2-4h 2-3 hours' V

sto)0C Auto Basal 100-110-120 100 mg/dL’
Mpoowpivog otdéxoc 150 mg/dL (doknon KATT)

Auto Correction €WG Kal KABe 5 min




Medronic 780G

Randomized cross-over

n=59 patients

AHCL (Advanced Hybrid Closed-Loop) vs SAP + PLGM (predictive low glucose management)
Designed to show 8% TIR increase and less than 2% time in hypoglycemia

30 days AHCL + 30 days PLGM

. . livia J. Collyns,” Renee A. Meier,”
Improved Glycemic Outcomes With e colns fenee 4 Mei

Medtronic MiniMed Advanced " 1 Mean 23 years old
Hybrid Closed-Loop Delivery: AN S

Results From a Randomized ton i Robert . gers 7-13 years 19 pts
Crossover Trial Comparing Mertin 1. de Bock™ 14-21 years 14 pts

Automated Insulin Delivery With

Predictive Low Glucose Suspend in 21+ years 26 pts

People With Type 1 Diabetes 59%

Baseline Time in Range

Diabetes Care 2021;44:969-975 | https.//doi.org/10.2337/dc20-2250 Poorly controlled




Table 2—Glycemic outcomes

Medronic 780G

AHCL 5.6 % change P % change P % change % change
Category* Run-in PLGM mmol/L AHCL total ~ AHCL vs. PLGM  value§  AHCLvs. PLGM  value§  AHCL vs. PLGM value§ AHCL vs. PLGM value§
Subjects, n 59 59 52 59 59 19 14 26
Average SG 93+09 95+11 83+07 85+07  -06+04 <0001 —05+04 <0001 —07+04 <0001 —-05+05  <0.001
mmol/L overall (92) (9.4) (8.1) (8.4) (~0.6)t (~0.6)t (-0.7)t (~0.5)t
590 104 579+117 720+79 704 +81 <0.001 <0.001 £0.001 <0001
. F110 565+122 687+100 668+99 <0.001 <0.001 £0.001 <0.001
70-180 nuépa 9 56.4) (695) 657) 1 10,4% 17,9% 114,1% 110,1%
’ + + + +
70-180 viytal l;4.7 62.[()6;;5.0 81.?82_3;0.6 30.?8550.4 1 18,8% | <0%0L | 1 23,6% |00 |1 15,19 [00 | 4 17,29 <00
37.9+106 396+121 258+82 275+81 <0.001 <0.001 <0001 <0001
>180 37.7) 39.2) (24.4) oy LV 121% | 11,2% | 14% | 11,8%
05+06 0505 04*04 0505 1 | ;moao, | 005 1 | noos 100676 1 | oao, 102441 1 7 I 0.5462
<70 03 03 03 04 ¥ 901% : 10,2% , L1 01% e
3121 25+16 22+16 21+14 o, | 00318 | | ~mo, 101216 1 | o pno, 101804 | A 10, 105184
<54 27) 22) (19) (19) | 0,4% B £ 0,7% L ,{9 a% | p 0.1%

*Results presented as mean = SD (median). TSG % change is expressed as relative % reduction (% — %)/%) comparing overall value in AHCL. $TIR differences are expressed as absolute difference (% — %). §Analyses

using paired t test.

Collyns et al Diabetes Care. 2021 Apr;44(4):969



Medronic 780G

AHCL vs SAP + PLGM

[l i . .
+ 12,5% 10001

Time >180 mg/dL 1 12,1% p<0,001

AguTtepevovta
KaTtaAnkKTIKG onueia

Time <70 mg/dL 1 0,4% pP<0,05

» TIR 72% ypnoipgotroiwvtag cav atoxo Tipn 100 mg/dl
» Auto Mode trapEueive evepyog ato 96,4% Tou Xpovou

Collyns et al Diabetes Care. 2021 Apr;44(4):969



Medronic 780G

[Mapouola ammoTéAeopata o€ OAEC TIC NAIKIAKEG OUADES

AHCL
. SAP + PLGM
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»

-
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Sersor Glucose mmolY (Medar, IQR)
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Sersor Glucose mmolt (Medan, IQR)
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Collyns et al Diabetes Care. 2021 Apr;44(4):969



Medronic 780G

Advanced hybrid closed loop therapy versus conventional

treatment in adults with type 1 diabetes (ADAPT):

a randomised controlled study 7.3

Bas.eh'ne l HbAlC 1 4% =0=MDI + isCGM
. ! == \liniMed™ 780G

0 3

Time (months)

R
=
£
‘a
i)
o
©
S
)
@
=
-
@
3
©
o
=
o
c
]
3]
=

(Advanced Hybrid Closed-Loop) vs

6 months

Randomized controlled MDI + iscGM ARCL A p
n:82 patients Baseline Study Phase Baseline Study Phase

218 years, with T1D duration =2 years,
HbA1c 28.0%

and using MDI+isCGM for 23 months

<0.0001

AHCL improved treatment satisfaction ~0.0001
decreased fear of hypoglycemia

Choudhary et al Lancet Diabetes Endocrinol
2022 Sep 1,52213-8587(22)00212-1969

+0.1% TBR*




ACHIEVEMENTS
ACROSS THE DIFFERENT COUNTRIES

il = Il ><J + -—=
| —
Overall IT NL BE SE GB CH IS GR
Mumber of users, n 12,870 3,584 1,830 1,163 1,031 996 745 137 132
Time in AHCL, % 92.3 91.7 93.5 94.9 91.4 92.3 3. . 92.5 95.1
Mean 5G, mg/dL 145.2 146.4 142.9 149 145.8 . 155.4 135.1
GMI*, % 5. 6.8 6.8 6.7 : 6.9 6.8 . 0. 3. : 7.0 6.5

Users with GMI* <7%, % . . i 81.3

Users with TIR >70%, % : . . 81.3

Time in Ranges, %

mgdl

mmalL

Medtronic data on file- MiniMed ™ 780G data uploaded voluntarily by 12 870 users in EMEA to Carelink™ Personal, from 27 August 2020 to 22 July 2021

Data is displayed for individual countries having at least 100 users in scope of the analysis ]
BE= Belgium, CH= Switzerland, CZ~ Czech Republic, Fi= Finland, GB= Great Britain, GR- Greece, IE= Ireland, IS~ Iceland, IT= Italy, NL= Netherlands, PL= Poland, SE= Sweden, SI- Slovenia, MEdtronlc
SK=Slovakia, TR=Tukey, ZA= South Africa. *Glucose Management Indicator (GMI) based on reported mean glucose values. Calculated using JAEB https-//fwww jaeb_org/gmi/.




Medronic 780G — EASD 2021 — Real world data in Europe

dialribe L.earn

Highlights from EASD 2021

MAKING SENSE OF DIABETES | MiniMed 780G System Leads to Improvements in
Glucose Levels and Time in Range

Cohort 1 B @ f users achieved a GMI less than 7%

Users with more than ] @@. f users achieved a TIR greater than 70%

10 days of dataﬁ B f users achieved a Time Below Range

initiating the MiniMed BR) (less than 70 mg/dL) of less than 4%

780G 12,870 users)
|

[ | f users achieved all three of these
Ics




Medronic 780G — EASD 2021 — Real world data in Europe

B 75% of users achieved a GMI less than 7%
when in closed loop (only 41% ac 241% —> 75%
open loop)

dialribe L.earn

MAKING SENSE OF DIABETES
75% of users achieved a TIR greater than 70%

when in closed loop (only 36¢
Cohort 2 Users with more than open loop) 6% — 75%

10 days of data both
when they were on The average sensor glucose readings

the MiniMed 780G in decreased by 15 m/dL frq bpen

[ _ ” 161_) 146
open-loop” and after loop to 146 mg/dL

usingitin advanced

hybrid closed-loop Averag: GMI (lecreased by 0.4 percentage

(2,977 users) points from 1.2% in op 7.2% —> 6.8%

Averag: TIR ' n

points from 64 64% — 76% p 76%
:_ 33% — 22,1% Averag( TBR e
3,3% — 2,8%

points from 3.3




Medronic 780G — EASD 2021 — Real world data in Europe

dialribe L.earn

MAKING SENSE OF DIABETES

Cohort 3 B Atone month, users mean sensor glucose was
Users with more than 143 mg/dL, GM| was 6.7%, TIR was 77% and
10 days of data in TBR was 3%
each of the first six

montns arter initiating These positive metrics were sustained out to

te M|n|Me 780G six months - users mean sensor glucose was

(2,566 users) 144 mg/dL, GMI was 6.8%, TIR was 76% and
— TBR was 2.9%

» Ouola atroteAéopaTta otov 1° kKal oTov 6° pRva



IMPROVEMENTS ARE OBSERVED IN THE FIRST MONTH AFTER INITIATING AHCL
AND SUSTAINED OVER 6 MONTHS

1stMonth 2 Month 3rdMonth 4th Month 5th Month 6th Month

Number of users, n 2,566 2,566 2,566 2,566 2,566 2,566
Timein AHCL, %

Mean 5G, mg/dL

GMI*, %

Users with GMI* <7%, %

Users with TIR >70%, %

Time in Ranges %

Medtronic data on file: MiniMed ™ 780G data uploaded voluntarily by 12.870 users in EMEA to CareLink™ Personal, from 27 August 2020 to 22 July 2021.
*Glucose Management Indicator (GMI) based on reported mean glucose values. Calculated using JAEB https:/fwww jaeb.org/gmi/.




= ] IS0 I mpm gl - A1 11 A 1 IIF=Ly Fe= —HE HIGHEST TIR
EBESTIMPROVEMENT

IlE- AHCL INITIATION POST- AHCL INITIATION

1stQuartile 2 Quartile I 3rdQuartile I Ath Quartile 1stQuartile Z“dQuartiIe SFdQuartiIe Ath Quartile

Number of users, n 745 744 I 743 I 745 745 I 744 I 743 | 745

\ - y = N - y -

B <70mg/dL M 70-180mg/dL [ >180mg/dL

. I I I I

Medtronic data on file: MiniMed ™ 780G data uploaded voluntarily by 12.870 usersin EMEA to CareLink™ Perscnal, from 27 August 2020 to 22 July 2021. Medtronic




OPTIMAL GLUCOSE TARGET AND ACTIVE INSULIN TIME
ALLOWS FOR TIR >80%

Number of users

100 mg/dL

2 Hours

2-3 Ho

Active Insulin Time
{295% of the time)

urs | 3-4 Hours | >4 Hours

1,482

1,448 177

Glucose

Target 110 mg/dL

306

707

120

(BB Yol 120 mg/dL

289

764 129

the time)
Total

4,507

6,172 954

GMI*, %

Glucose 100 mg/dL

2 Hours

Active Insulin Time
(295% of the time)

2-3 Hours] 3-4 Hours] >4 Hours

6.7

6.8

Target P

6.8

6.8

(295% of

the time) 120mg/dL

7.0

Total

6.8

TIR (70-180 mg/dL), %

100 mg/dL
Glucose NSNS

Target 110mg/dL

2 Hours

Active Insulin Time
(29594 nf tha time)

2-3 Hours| 3-4 Hours] >4 Hours

78.2 75.0

75.3 75.3

(z95% of
the time)

120 mg/dL

73.2

100 mg/dL

2 Hours

2.6 2.6

(2.9,
L

110 mg/dL

2.2

2.1 2.0

2-3 Hours | 3-4 Hours | >4 Hours

120 mg/dL

1.9

1.7 1.5

Total

2.7

2.3 2.2

Medtronic data on file: MiniMed ™ 780G data uploaded voluntarily by 12.870 usersin EMEA to CareLink™ Personal, from 27 August 2020 to 22 July 2021.

Medtronic

*Glucose Management Indicator (GMI) based on reported mean glucose values. Calculated using JAEB https://www jaeb_org/gmi/.

EASD 2021




MiniMed™ 780G AHCL algorithm with and without meal announcement

Unannounced Meal Challenges Using an Advanced

Hybrid Closed-Loop System

Shalit al Diabetes Technol Ther . 2023 Sep;25(9):579
14 adults with type 1 diabetes

supervised environment for 5 days of not announcing meals (<80 g of carbohydrate)
90-day at-home "unannounced" phase

90-day at-home phase in which all meals were announced

"unannounced"” all meals
phase announced

TIR 67.5%
180-250 mg/dL 22.7%

>250 mg/dL 7.9%
54-70 mg/dL 1.6%
<54 mg/dL 0,3%




MiniMed™ 780G AHCL algorithm with and without meal announcement

Unannounced Meal Challenges Using an Advanced
Hybrid Closed-Loop System

Shalit al Diabetes Technol Ther . 2023 Sep;25(9):579

14 adults with type 1 diabetes

supervised environment for 5|days of not announcing meals (<80 g of carbohydrate)

e26EV] > Not announcing meals containing up to 60 g of carbohydrate did not lead to increase in postprandial
extreme dysglycemia >250 mg/dL

» Not announcing meals containing up to 20 g of unannounced carbohydrates did not significantly
change the TIR 70-180 mg/dL compared with full announcement

TIR

180-250 mg/dL 22.7%
>250 mg/dL 7.9%
54-70 mg/dL 1.6%
<54 mg/dL 0,3%




Hybrid Closed Loop Overcomes the Impact of Missed
or Suboptimal Meal Boluses on Glucose Control
in Children with Type 1 Diabetes Compared Number of missed meal boluses/day

to Sensor-Augmented Pump Thera Sensor - E/NHCL  24/7 HOL
g P py augmented phase phase
Coutant et al Diabetes Technol Ther. 2023 Jun;25(6):395

children (n=60) between 6 and 12 years old
36 weeks

Percentage of time (%)

TIR

TBR
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Minimed 780G Report
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Minimed 780G: Evapén - Metapfaon ano MDI r open loop CSI|

MetaBaon amé MDI >

BeATiOTOTTOINON
puBuioewv

MetaBaon amé open loop CSII >

PuBuiceig kara tnv évapén auto mode:
XpOvog evepyou IVOOUAivnG: 2-4h

MeTdBaon apxikad o€ open loop CSII (trepiBaAAov 640G)

BeATiIOTOTTOINON
puBuicewv

\4

Mapapovry o€ open loop CSII (TrepiBaAlov 640G)
yia 1 eBdopdda

aTtrd TNV avTAia
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210x0G: 100-110-120

MeTdBaon o€ closed loop CSII (TrepiBdAAov Smartguard)
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Hybrid closed-loop insulin pumps

Minimed
780G

ST Y

Guardian 4




Hybrid closed-loop insulin pumps

Minimed —~
780G Omnipod 5

Mobile app
(Omnipod 5 app)

Freestyle
Libre 2 plus

Dexcom 7

POD
with an embedded automated insulin delivery
algorithm (Omnipod 5),

Guardian 3\
\




Hybrid closed-loop insulin pumps

Minimed

780G Omnipod 5

/ Tandem Diabetes Care t:slim X2
with Control-1Q Technology

Dexcom 6

(F=19]

e, > B Increases

Increases basal insulin delivery if sensor
glucose is predicted to be above 160 mg/dL

Maintains active Personal Profile settings

Decreases basal insulin delivery if sensor
glucose is predicted to be below 112.5 mg/dL

Freestyle [~=d—24 160
Libre 2 plus & B Maintains
[ 112.5
4{,9 Q B Decreases
70
mg/dL
. with an embe <& M stops
Guardian
algo

—

Stops basal insulin delivery if sensor
glucose is predicted to be below 70 mg/dL

_—

/



Hybrid closed-loop insulin pumps

Minimed

780G Omnipod 5 / Tandem Diabetes Care t:slim X2

with Control-IQ Technology
N
/— ( 07:35 G

q 70
mg/dL ‘ ‘ ‘ |
@ . Stops Stops basal insulin delivery if sensor /

Guardian k with an embe glucose is predicted to be below 70 mg/dL

N algo /




Hybrid closed-loop insul CamAPS FX
Hybrid closed - loop

Minimed

: / Tandem Diabet Dexcom 6
780G OmmpOd S with Control Pump: Dana r} mylife YpsoPump

= CamAPSFX

» 70
<& B Stops Ups 02

5 W|th an embe glucose is predicted to be below 70 mg/dL
Guardian 3\ /

_ algo /




Hybrid closed-loop insul CamAPS FX
Hybrid closed - loop

Minimed '
e Omnipod 5 / Tan(_zlem Diabet
with Contrc LET bioni
, | lonic pancreas
/"_‘ ( fnmn ri e BetaBIOmCS

- ()

mg/dL '

..........

"l‘lgv’ (¢

Guardian 3\
N—

pexcom Fepect




Hybrid closed-loop insul CamAPS FX
Hybrid closed - loop

Minimed |
780G Omnipod 5 Tandem Diabet
with Contrc
- Il ET bionic pancreas

taBionics

e

mg/dL '

..........

mg/a

DBLG1
\\ Diabeloop

N |




Hybrid closed-loop insul CamAPS FX
Hybrid closed - loop

Minimed

780G Omnipod 5 Tanqlem Diabet
with Contrao

@

mg/dL '

TouchCare
Nano system
Medtrum

L&

..........

\\ Diabeloop :
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Hybrid closed-loop insul CamAPS FX
Hybrid closed - loop

Minimed

780G Omnipod 5 Tandem Diabet
with Contrac

Twiist AID
system

*Adhesive options for on-b’éﬂ, Nea
are currently being devg‘!.

..




Automated Insulin delivery

Consensus Recommendations for the Use of Automated
Insulin Delivery Technologies in Clinical Practice

Phillip et al Endocrine Reviews, 2023, 44, 254-280

Automated insulin delivery: benefits, challenges,

and recommendations. A Consensus Report of the Joint Diabetes
Technology Working Group of the European Association

for the Study of Diabetes and the American Diabetes Association

Sherr et al Diabetologia (2023) 66:3—22

Closed-loop therapy: recent advancements and

potential predictors of glycemic outcomes N
Expert Opin Drug Deliv. 2025 Jun;22(6):875 @ Diabetotech

Chloé Royston, Roman Hovorka & Charlotte K. Boughton

DTN-UK diaTribe PANTHER

Diabetes Technology.
Making Sense of Diabetes Deciphered.

Collaborate * Evolve * Support




Characteristics of the most common commercially available

hybrid closed loop systems

Hybrid closed Cam APS FX Control-1Q DBLGI iLet Bionics MiniMed 780G Omnipod 5
loop system CamDiab Tandem Diabeloop BetaBionics Medtronic Insulet
Pumps
DANA RS pump DANA-ipump YpsoPump | Lendem tislimx2 : MiniMed pum omni 35 um
P P | pump Tandem | Kaleido pump bump EESIERuEp
Mobi pump
Sensors P —_— — —— R
[ [sorms — gt Guardian 4 | lewe
—— Se— e B R
Libre 3 Dexcom G6 Libre 2 Plus Dexcom G6 Dexcom G6 Dexcom G6 Dexcom G6
‘..:m— , Simplera
Te— - sync
Dexcom G6 Dexcom G7 Dexcom G7 DexcomG7
Libre 2 plus
Libre 3 plus Libre 2 plus
Dexcom G7 /

4

Markakis and Vazeou. Insulin Pumps and Artificial Pancreas. Encyclopedia of Endocrine Diseases 3rd edition, in press



Available AID systems

Diabeloop

7

N

TouchCare Mano
System

AndroidAPS

(Tidepool) Loop

N

iAPS [ Trio

www.diabetotech.com

Bo

Twiist by Sequel

=

Other Targets

Ien mode

delivery)

insulin delivery

Photo - L , !
i, = Freestyle 3 plus
Firm Diabelnop- (France) Medtrum [Chinal Dp,en_m"n:.e (p | an n ed ﬂpEﬂ—ﬁﬂuﬂ:E
. . 2 |B years *6year. 222 kgand 2 10U - .
Indications and 8-90 U insulin per day insulin/day O your own risk Eversense 365) On your own risk
. - _ i _ FUFR-Ta0eT TOT SaTmeT VETSTo
ﬂ'l"ﬂllihllltj" CE-label, FOA pending CE-label I (Tidepool Loop) I
Dexcom, Freastyle Libre, Eversense, Dexcom OME/OME+/G5/GE/GT, Dexcom OMESOME+/G5/G6/GT.
CGM Dexcom 56 TouchCare Mano CGM Pa-:Tanﬁ Glunowo, Enlite, Syai Tag, FreeStyle Libre 12, MiniMed Freastyle Libre 12, Minimed
Ottai, Sibionics Enfite CGM Enlite CGHM
Accu-Chek Combo/insight, Danak, i . i
Pump Accu-Chek Insight, TouchCare Ilasr;::JP::mp 200 U or m'WEd mp:dm: ed.tro:l'c Dmm’pugl:ruﬁ;dﬂmn_ipud DASH, Dguﬁfgﬁrﬂidm::ﬁ%:ﬁ“
mps, Cmnal ros/DASH, some Medtronic pumps H "
Kaleido, Dana-i ngcnﬁ:ﬁa, EaPatchz, Medtrum pump Dana-i, Dana-RS
Hano/3000, Equi
Mobile Control { Full phone control (Android & 051 Full phone contral (only Andreid} | Full phone control [only i05) Full phane control (only i05)
B0-200 I'I.'Igfl:ll (4,4-11 mmod,1) BT-IBO mgfdl (4,B-10 mmolfl}
Target 100-130 mg/dl 104, 10 or 120 mg/dl {value or range, adjustable per {value or range, adjustable per 72-180 mg/dl (4-10 mmol/)
g (5.5-7.2 mmal/1) (5.5, 6.1 or 6,6 mmol/l} tlmgehlngﬂll P Umg m:{d P {adjustable per time block)
Exercise activity & Exercise mode (less insulin Customizable tarpet and 3 of Customizable "_Cwer_rides"_ of Eustumi_zahl-:e target and 3% of
i target and 3% of insulin delivery insulin delivery

Algorithm

Loopmode: HPC algonithm based
on total daily insulin dose,
weight and average amount of
carbs in 2 typical meal +
autocomection boluses.
Self-learning algorithm based on

previous patterns.

APGO: hybrid MPC/PID algorithm
based on previous insulin needs
and post-meal glucose, and

I:Igl Ddll:li. I'I BH T‘iﬁgu I}:a thEaél'l

E,I'IEE eal Assist or
Sugeer Micry Bol IJS

Extra:
Auto AUtQLy aImic
insulin senntmt].rig}m

Loop: MPC al
modulates bas

board. Temp Basal onl
Automatic Bolus.

Adjustable Factors

Hypo- and h; lycemia limit;

agressivity uyPT..ErIige algorithm at

meals, normoghycemia and
BT emia (9],

total daily insulin dose

ucose prediction. Self-leaming
algorithm based on previous
patterns.
Carbr ratio

asal insulin rate eren
profiles possiblel, carb ratio,
insulin sensitivity, duration of
inzulin action, insulin type,
advanced algorithm features and
limits

asal insulin rate

profiles possible), carb ratio,
insulin sensitivity, insulin model,
glucose safety limit, premeal
range, advanced algorithm
atures and limits

rithm that
insulin based

on insulin on board and carks on

y or

aTen’

ﬁa m&ﬂlﬂtﬂs asal
sulin on

an s q

micre usesa
AUTOSEns, EXtra: Autotune,
Dynamic ISF, Dynamic Carbs

sal insulin rate TEn
profiles possiblel, carb ratio,
insulin sensitivity, duration of
insulin action, insulin model,
advanced algonithm features and

Educate

Take rescue carbs as
recommended, change total
daily insuline dose if needed

Chigher i to much
hyperglycemia; lower if to much
proposed rescue carbs)

Consider additional finger stick
controls because lack of safety
studies

Ask someone who is using this
system to help you, have a
backup plan, start with time of
active insuline of Sh

Ask snmeom?.:‘hn is "ﬁ

o

.

hn's
u-d

limits
AEIII snme-nn :I'hn isu a.&thﬂs
am:\ed.
settlrﬁ go
E.I:hIE\I"E 5t,a m:nse control

Unique Features

self-leaming based on previous
months. Privacy mode and Zen
made. Suggests amount of

Optional Auto Meal Handling for
meal announcements instead of

rescue carbs to eat.

carb counting

N N

Extra Rileylink device needed if
pump has no Bluetooth, you
need to build the app yourself
{PC needed) and complete 10
objectives {takes 2 months)

Extra Rileylink device needed if
pump has no Bluetooth, you

Qed to build the app yours«EH/I

Extra Rileylink device needed if
pump has no Bluetooth, you
need to build the app yourself




Characteristics of the most common commercially available

hybrid closed loop systems (in alphabetical order)

Hybrid closed Cam APS FX Control-1Q DBLGI1 iLet Bionics MiniMed 780G Omnipod 5
loop system CamDiab Tandem Diabeloop BetaBionics Medtronic Insulet
Glucose Target | 104.4 (Default) Treat to range 112.5-160 100-130 Usual 120 100,110,120 110,120,130,
(mg/dl) 80-200 (default) 140,150
Lower 110
Higher130
Initiation TDD (from last 5 days), Weight TDD, weight, ICR, ICF, TDD, weight, | Weight TDD, ICR, ICF, | TDD, ICR,
basal rate basal rate, basal rate ICF, basal rate
average
number of
carbs per meal
type
(breakfast,
lunch, dinner)

Markakis and Vazeou. Insulin Pumps and Artificial Pancreas. Encyclopedia of Endocrine Diseases 3rd edition, in press



Minimed

780G

ILet
Bionics

DBLG1
Diabeloop

TouchCare
NETgle

Glucose 100,110,120

Target (mg/dl)

Additional
target
personalization
during the day

Multiple ICR
settings

profiles during

the day

Exercise
- 150 mg/dL

Optional
modes

Tpororntownuevo and Markakis and Vazeou. Insulin Pumps and Artificial Pancreas. Encyclopedia of

Endocrine Diseases 3rd edition, in press

Temporary target

Tandem :
Omnipod 5
Control 1Q P

Treat to range 110,120,130,

112.5-160 140,150

. different values
for different
times of day

ICR ICR

Correction factor Correction factor

Basal rate

Exercise activity
mode- 140-160
mg/dL

mg/dL

Sleep mode
112.5-120
mg/dL

HypoProtect: 150

104.4 (Default)
80-200

specific glucose
target for every
30-minute time
block

ICR

Ease off: + 45
mg/dL

Boost mode
+35%

Usual 120
(default)

Lower 110
Higher130

two different
targets per 24-
hour period: a
"CGM Target"
and a "CGM
Sleep Target."

100-130

- (no specific
feature, manual
target change)

Sleep CGM
target

Physical activity
mode + 70
mg/dL

= Zen mode
+10-40 mg/dL

= Aggressiven
ess

System
100,110,120

ICR

Exercise activity
mode
150 mg/dL



Minimed Tandem Omnipod ILet DBLG1 |TouchCare

CamAPS FX . :

780G Control IQ Bionics | Diabeloop Nano
ICR V V V \Y _ _ V
Correction . V \ . . _ _
factor
EmmiAoyn - (fixed 120) - (fixed 110) Personal Personal glucose Personal Personal Personal
Correction glucose target target (80-200) glucose target glucose target glucose target
target (100- 150) (100- 150) (100- 130) (100- 120)
AuvatéTtnTa . \ V

TPOTTOTTOINONG
TIPOTEIVOUEVOU

bolus
TuTrol bolus Normal Normal rj Dual Normal = Normal Type of meal Meal = Normal or
wave = “slowly Breakfast, announcemen Extended
(extended up absorbed lunch, dinner  ts and then
to 2h) meal’ «Usual for select portion = Auto Meal
= 3-4 wpeg me» size (small, Handling
«more» medium,
= Presetbolus «less» large)
Small — Medium
— Large
AuTouata \% V . _ \ \ V
SiopSuwTIka (800.§ Kolbe (EWGRaCERLD) Tporortotnuevo artdo Markakis and Vazeou. Insulin Pumps and Artificial Pancreas.
boluses 5min)

Encyclopedia of Endocrine Diseases 3rd edition, in press
e



N

Hybrid closed Cam APS FX Control-1Q DBLGI iLet Bionics MiniMed 780G Omnipod 5
loop system CamDiab Tandem Diabeloop BetaBionics Medtronic Insulet

Adaptable Select target, exercise target, boost | ICR Select Target, | Select targets Select target Select targets,
pump settings | mode ICF Exercise, Select temporary | HypoProtect

ICR Basal rates Zen mode, target mode,

Select exercise and sleep Hypo/hyper ICR, ICR,
activities thresholds Active insulin ICF,
time Active insulin
time for
corrections

Meal Carb counts Carb counts Meal Type of meal Carb counts Carb counts
announcement | Under «Add meal» carbs for hypo | Normal or extended bolus announcement | Breakfast, Normal bolus Normal bolus

correction can be added for high fat meals s and then lunch, dinner

For high fat meals can activate select portion | «Usual for me»

«slowly absorbed meal» size (small, «more» «lessy

medium,
large)
" Algorithm App on phone On pump On On pump On pump On pump \
location smartphone
Bolusing from | Yes Yes (Mobi) Yes No No Yes
cell phone
Remote Yes, CamAPS FX Companion Yes, CGM only Yes, CGM Yes, CGM only | Yes, Carelink Yes, CGM
\monitoring feature only app only //

y -

Markakis and Vazeou. Insulin Pumps and Artificial Pancreas. Encyclopedia of Endocrine Diseases 3rd edition, in press




Hybrid closed-loop Omnipod 5

Omnipod 5

/ [ Mobile app
§ (Omnipod 5 app)
Freestyle
Libre 2 — Dexcom 6
plus

Dexcom 7

POD
with an embedded automated insulin delivery
algorithm (Omnipod 5),




Omnipod 5

Table 2—Primary and secondary effectiveness outcomes

Cohort
automated mode (meanzSD) 95.2 + 4.0% > 94.8 + 6.0% )
Baseline§ or Follow-up§ or Baseline§ or Follow-up§ or
standard automated insulin standard therapy automated insulin
Parameter therapy phase delivery phase Change P value|| phase delivery phase Change P value||
Overall (24 h)
Primary effectiveness outcome HbAlC 7.67 £ 0.95, 6.99 + 0.63, =0.71 £ 0.63, <0.0001 7.16 = 0.86, 6.78 + 0.68, =0.38 + 0.54, <0.0001
7.50 (7.00, 8.30; 6.90 (6.50, 7.40) -0.65 1.10, -0.30) 7.10 (6.60, 7.60| 6.70 (6.40, 7.15; ~0.30 (~0.70, -0.00)
mmol/mol 60 + 10.4, 53 +6.9, -7.8+69, - 55 + 9.4, 51+ 7.4, -42 +59, -
: : 48 4 (40 6 0148 — — 0 0
Primary effectiveness outcome 68.0 + 8.1, <0.0001 <0.0001
time 70-180 mg/dL, % 3 (30.3, 63. 68.2 (63.3, /3. 8, 20, BT, "3, /7.0 .8 (68.0, 81. T0.9, 15
Mean sensor glucose, mg/dL 183 t 32, 160 £ 15, -23 + 23, <0.0001 161 + 28, 154 £ 17, -8 t 20, 0.0002
181 (163, 205) 159 (150, 171) =21 (=37, -7) 156 (138, 178) 151 (143, 163) -6 (=16, 7)
SD of sensor glucose, mg/dL 68 + 13, 60 + 10, -9 t 8, <0.0001 57 t 14, 49 + 11, -8 t9, <0.0001
68 (59, 77) 59 (52, 65) -8 (14, -3) 55 (46, 67) 48 (42, 55) -7 (=13, -1)
CV of sensor glucose, %% 37.5+5.1, 37.0+ 3.9, 04 +4.2, 0.2893 352 +5.7, 31.7 + 4.7, 35143, <0.0001
37.1(33.8,41.0) 37.6(34.3, 39.8) -0.6 (-3.5, 2.5) 34.6 (31.2, 37.9) 32.1(28.5, 34.6) -3.7 (-6.0, -0.3)
Time in glucose range, %
<54 mg/dL 0.41 £ 0.83, 0.32 £ 0.33, —-0.08 £ 0.66, 0.1132 0.62 + 1.24, 0.23 £ 0.27, -0.39 + 1.16, <0.0001
| 0.04.(0.12.0.20) 2 )
<70 mg/dL 2.21 + 2.66, 1.78 + 1.37, :—0.43+201, 1 0.8153 2.89 +3.07, <0.0001
| - : = 1)
>180 mg/dL 453 + 16.7, 30.2 + 8.7, <0.0001 324 +17.3, <0.0001
' —] . o .
=250 mg/dL 19.1 + 13.1, <0.0001 10.1 + 10.5, <0.0001
9 10.7, 20. .9 (5.7, TZ. I L e B 2.3, I 3.97(2.2, 7.7) :
=300 mg/dL 8.5 +8.9, 3.5 £ 2.9, =51+£71, <0.0001 3.7 £55, N7 w2, -2.0+43, <0.0001
5.8 (2.5, 11.5) 2.7 (1.4, 4.8) -2.6 (7.5, -0.5) 1.5 (0.2, 5.0) 0.8 (0.3, 2.2) -0.4 (-2.8, 0.1)

Brown et al Diabetes Care 2021 Jun 7;44(7):1630



Omnipod 5

396 22 396 22
O Hybrid (ilos'..ed-Loop = Hybrid Closed-Loop
] Standard Therapy O Standard Therapy
360 = = = Median Glucose Hybrid Closed-Loop | |- 20 360 — = = =+ Median Glucose Hybrid Closed-Loop | - 20
Median Glucose Standard Therapy Median Glucose Standard Therapy
324 - 18 324 — - 18
288 - 16 288 - 16
= & o &
g z = 7
£ 252- o} g 252 -14 ©
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Hour of Day Hour of Day
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Brown et al Diabetes Care 2021 Jun 7;44(7):1630



Sustained Improvement in Time in Range Over 12 Months of AID

Children Adolescents and Adults B Standard Therapy (ST)

+3,5*hf|;| - +2.3h/d B Omnipod 5 - Pivatal Study
*

: ' *x - [ ] Omnipod & - Extensien Phase

—

=

J3e J7i3 T30 YAT

% Time in

R 63.6 o
o1 B-;ﬂfﬁ; i 679 &7.2 6b7 668 . 1 v |- Improvement in time
2. [

= o u In range was maintained
with continued use of

Omnipod 5

(3.9-10.0 mmolfL)

Legend

3 Quartile
E Median

1* Quartile ; ; . T : ’ - ; ; "
iy Mean 5T 1-3 48 79 1012 5T 1-3 4-6 79 1012
M=110 110 110 110 170 M=114 114 114 111 107

Statistical testing

compared 51 with . .

months 1-3 and months Duration of Omnipod 5 Use {Months)
10.12; *pe0.05

The numeerical values shown on the graph above each box correspond to the mean time in range

Carlson EASD 2021 Insulin pumps SO 43




Hybrid closed-loop
Tandem Diabetes Care t:slim X2 with Control-1Q Technology - Dexcom G6

| &L

Increases basal insulin delivery if sensor
@ E Increases glucose is predicted to be above 160 mg/dL

@ Bl Maintains Maintains active Personal Profile settings

Decreases basal insulin delivery if sensor
e B Decreases glucose is predicted to be below 112.5 mg/dL

@ . Stops Stops basal insulin delivery if sensor
P glucose is predicted to be below 70 mg/dL

\
Automatic Correction Boluses g 3.17 v

. - AuvaTtoTnTa exten I
Control-10 technology gradually increases basal DELIVER NOW DELIVER LATER uvaromn ’0( exte de’d bolus
- KaBoplioudg avaloyiag
50% Kal OIAPKEIOG

DURATION

hour as needed to help prevent hyperglycemia. |

L I I n TANDEM’
- v DIABETES CARE




Hybrid closed-loop
Tandem Diabetes Care t:slim X2 with Control-1Q Technology - Dexcom G6

| &L

Increases basal insulin delivery if sensor
@ E Increases glucose is predicted to be above 160 mg/dL

B O xpnoTtng ptropei va kaBopilel ICR kai correction factor

le settings

il CGM (Dexcom 6): non adjunctive use

y if sensor
AANayn o€ open loop automatically oe amrwAeia CGM data yia 20 min. ETniotpogn o€ 112.5 mg/dL

HCL mode auTtdéuara ge Tnv avakrtnon ouvdeong e CGM

@ . Stops Stops basal insulin delivery if sensor
P glucose is predicted to be below 70 mg/dL

( \
Automatic Correction Boluses = 3.17 v

units

AuvaToTtnTa extended bolus

Control-10 technology gradually increases basal DELIVER NOW DELIVER LATER , ,
- KaBoplioudg avaloyiag
50% Kal OIAPKEIOG

DURATION

hour as needed to help prevent hyperglycemia. |

L I I n TANDEM’
- v DIABETES CARE




Hybrid closed-loop
Tandem Diabetes Care t:slim X2 with Control-1Q Technology - Dexcom G6

140

70
- 80
70
TANDEM’
DIABETES CARE



0 U JSCcC 0J0)0
ANAE DIE:] o]
58, 14 oL
or a a oyVA A
Outcome
Median hours of sensor data (IQR)
Primary outcome: percentage of time 70-180

level in target range of 70 to 180 mg/dl

Secondary hierarchical outcomes

Percentage oftime with glucase |—)
glucose level

Glucose level — mg/d|

Glycated hemaoglobin — %6

Percentage oftime with glucose |

>180

HbA1c
<70

Percentage of time with glucose |*

<54

o
§ 100~ Closed loop (N=112)
° 5_  80-
£%
° Jo 0155 60'1
o E§ 04 Control (N=56) - . =
>R
o~
o 20+
]
5 o
z-w‘k B“E""E FE"iDd o éé 1 é f$ P r oy rrr oy r
S P PPEE DR P
65 QPP PP F QP @DV D PF DN PGP VD
Closed Loop Contre . R __Ti'?e —— L
(N=112) (N = 56) (N=112) (N = 56) Control (95% CI)t P Values
307 (285-327) 306 (283~ 4267 (4133-4343) 4141 (3922-4280)
t11%
6l+l7 59:14 71+12 59+14 11 (9o 14) <().001
0,
3619 3815 ‘l']'OA
166+32 169:25| {13mg/dL 19 170425 _13 (1740 R) c
7.40+0.96 7.40:0.74 10,33% 7.06+079 739:0 47 2033 (0530 -013)
3.5843.39 284:254  10,88% 088 (-119t0 -
0,901 .36 0.56+0.7¢ lO’]_% 0.29+0.29 0.35+0.32 =010 (-0.19 to -0.02) 0.02
Bro 0 ed. 2019 O o o) 0



w@= Closed loop == Control

Hybrid closed-loop

Tandem Diabetes Care t:slim X2
n=101, 6-13 et@yy  ruxaiotoinon Closed log

g
mean HbAlc 7,4% Control gr

Percentage of Time in Target Range

Baseline}

Closed Loop
(N=77)

Hours of sensor data 306433 :[

L

S & P
AN R

Primary outcome: glucose level in rarl  70-180 5317
180 mg/dl — % of time

Time of Day

Secondary hierarchical outcomes in SEs

Glucose |evel =180 ranJ—J >180 45418 47:1  110%
Glucose level — mg/d__glucose level 18334 189434
Glycated hemoglobin level 9 HbAlc 7.6:1.0 ?-91:1 10,4%
Glucose level <70 mg/dl— med <70 pR)™ 1.2 (0.5t02.4) 10(02t02.1)

Glucose level <54 mg[dl—med] <54 }H]‘H‘ 0.1 (0.0to04) 0.1 {0.0to0.3)

Gluoselevel >250 mg/d —med 5959 PR 172(861027.6)  20.7 (12410 326)
Coefficient ofvaration inthe s 38+5 38+4

measureme nt — %

Breton et al N Engl J Med. 2020 Aug 27;383(9):836




Tandem Mobi Automated Insulin Delivery System —
Control-1Q Technology - Dexcom G7

& Control-IQ: ON

Mobile app: Compatible with an iPhone, the Tandem Mobi can automatically administer insulin via a mobile app. This

enables users full control from a smartphone, with the option to manually bolus insulin if needed.

Control-1Q technology: This algorithm interprets CGM data to predict glucose levels. Designed to be used with an AID

system, Control-1Q adjusts insulin delivery every five minutes to prevent highs and lows and spend more time in range.

Shorter tubing option: In addition to more than 30 existing infusion sites and tubing length combinations to choose

from, users of the new Tandem Mobi insulin pump will also have a shorter 5-inch tubing option.



FlorenceM closed-loop system CamAPS FX

(University of Cambridge) Hybrid closed - loop

CGM (Dexcom 6): non adjunctive use — duvaTtoTnta
calibration ) calibration étav {nreital atrd 10 CUCTNNA

Pump: Dana r} mylife YpsoPump




Age subgroup, ] n »
FlorenceM closed-loop system gesubgroup, years | Closed-loop (n=46) __ Control (n=40)
6-12 11 (24%) 12 (30%)

. L _ _ 13-21 11 (24%) 8 (20%)
multicentre, multinational, randomised controlled trial 2239 18 (39%) 14 (35%)
Nn=86

=40 6 (13%) 6 (15%)

12 €BOouadES
Méon cuykévtpwon YAukolng | 15mg/dL

closed-loop vs SAP
HbA1lc | 0,36%

Baseline 12 weeks Difference (95% Cl)* pvalue*

mg/dL

Closed-loop (n=46)  Control {n=40) (losed-loop (n=46)  Control (n=40)
Percentage of time with senscrglucose concentration in range

110,8% | 30pi00mmpon: | 70-180 | o) 52%(9) 65% (8) 4% (9) 108(82t0135) 00001

} 0,83% Less than 3-9 mmol/L <70 35%(20t054)  33%(12t055)  26%(10t36)  3I0%(17w53)  -083(-140t-016)E 00130
Lessthan 35 mmollL 18%(081032)  19%(06t033)  14%(00t019)  20%(09t030)  -033(-081t0004): 0.8
Less than 28 mmollL 04%(01010)  05%(011010)  03%(021006)  05%(021009)  -0.09(-024t0001) 011

| 10,3% | Moetwni0mmil] _ygq | 4% 445 (11 32%(8) 42%(10) 103(132t075) 00001
Wiore than 167 mmalll S5%(331083)  49%(71073)  35%(10m46)  44%(201065) -142(20t0-06Q) <0001

Tauschmann et al Lancet. 2018 Oct 13;392(10155):1321



BeAtiwon meplLoooTtEPO
£kdnNAn tnv vuxta

Sensorglucoss (mmol/L)

| | ] | | | | | | | | |
2400 0200 2 O400 2 OGO0  OBOO 1000 1200 1400 1600 1BoDo 2000 2200 2400
Time (h)

Tauschmann et al Lancet. 2018 Oct 13;392(10155):1321



CamAPS FX

Nowdia pe dtaBAtn tumou 1 nAwkiog 1-7 etwyv, n=74
multicenter, randomized, crossover trial

KaBe daon 16 efdouadec

Closed-Loop Period

End Point (N=73)

Primary end point

The NEW ENGLAND
JOURNAL o MEDICINE

ESTABLISHED IN 1812 JANUARY 20, 2022 VOL. 386 NO. 3

Randomized Trial of Closed-Loop Control in Very Young
Children with Type 1 Diabetes

Sensor-Augmented
Pump Period
(N=74)

Mean Adjusted
Difference

(95% Cl) P Value

Percent of time spent at glucose level
70-180 mg/dl

?.4 to 9.9)

Key end points

Median percent of time spent at glucose
level >180 mg/dl (IQR)

22.9 (19.3 to 27.3)

31.7 (23.4 to 40.1)

~8.5 (-9.9 to -7.1)

Glycated hemoglobin _
baseline 7,3%
Percent

Median glucose AUC (IQR)
<63 mg/dl
<54 mg/dl

0.1 (0.0t0 0.1)
0.0 (0.0 to 0.0)

Xwpicg dlapopd oTnV UTTOYAUKAIWia
0.002 (-0.006 to 0.009)
0.001 (-0.001 to 0.003)

0.1 (0.0t0 0.1)
0.0 (0.0 to 0.0)

Ware et al N Engl J Med. 2022 Jan 20,;386(3):209



ADA's 82nd Scientific Session

Impressive Results From the ilLet

Bionic Pancreas Pivotal Trial

Dexcom 7
Lol - when someone starts on the device, all that is needed is
@ | » - their weight (no insulin dosing information)
Dexcom G6
r O
P 4 o After that, the system constantly adjusts to the user's
\ need, only requiring input when setting the glucose target
(Usual, Lower, Higher) and when eating (meal type and
‘- meal size, but does not require any carb counting).
9’_
Infusion Set sty All correction doses are automated.

» Target 110 -130mg/dL
dialribe L.earn
4/6/2022 MAKING SENSE OF DIABETES




ILet bionic pancreas The NEW ENGLAND

(Beta Bionics) JOURNAL of MEDICINE

ESTABLISHED IN 1812 SEPTEMBER 29, 2022 VOL. 387 NO. 13

13-week, multicenter, randomized trial
n =326

_ _ Multicenter, Randomized Trial of a Bionic Pancreas in Type 1
6 to 79 years of age with type 1 diabetes

Diabetes
randomization 2:1 ratio: Bionic pancreas or standard Bionic Pancreas Research Group*
care (defined as any insulin-delivery method with unblinded,

: : N N Engl J Med 2022,387:1161
real-time continuous glucose monitoring)

Table 1. Characteristics of the Participants at Baseline.* Table 1. Characteristics of the Participants at Baseline.*
Bionic Pancreas Standard Care Bionic Pancreas Standard Care
Characteristic (N=219) (N=107) Characteristic (N=219) (N=107)
Ace —
ER—— Insulin-delivery method — no. (%)
Mean 2819 2820 Multiple daily injecti 71 (32 39 (36
Glycated hemoglobin — %7 R A 32) (36)
Mean 70+12 77411 Pump without automation 71 (32) 31 (29)
Pump with predictive low-glucose 9 (4) 5 (5)
— : suspension
MiniMed 670G or 770G system (Medtronic) | Fybrid closed-loop systerm® 53 B1) 32 30)
Control-1Q system (Tandem Diabetes Care) , ,
Use of continuous glucose-monitor- 194 (39) 97 (91)

ing system — no. (%)



S N

_---v

ILet bionic pancreas (Beta Bionics)

Tablk 2. PrAimaryand Secondary Hierarchical Efficacy Outcomes. ™
Follow-up over 13 Wk Adjusted Difference
Outcome or at 13 Wk [@5% Cljy P¥alue
Bionic PFancreas Standard Care Bionic Pancreas Standard Care
(M= 219) (M= 107) (M=219) (M= 1007}
Primary outoome
Gly cated hemoglobin — %5 7.9+12 7711 7.307 7710 =05 <0001
0.6t0 -0.3]
Kay secondary outcome
Median percentage of timewith glucos e level 0.z 0.2 0.3 0.2 0.0 =0.001%
=S4 mgfdl (IQR) — %% (002 1o 0.6) (0.0 1o 0.4) (0.2 1o (L6) (01 1o 0.6) (-0 1t QU0
Other second ary hierarchical outoomes in
prespecified order
Mean glucose level — mg/dlf L &7+40 190+42 16415 181432 -16 =0.001
(- 19 0 -12)
Percentage of time with glucose level in range 5lx149 5120 654 Sdxl7 11 =0.001
70-180 mgjdl — %6 (9 1o13)
( Perce ntage of time with glucose level Abs 20 47421 33+9 A4+ 13 =10 <0,001)
= 180mgfdl— % 12 to-8)

Median percentage of time with glucose kewel 160 178 5 149 =5.0 =0.001
\ =250mg/dl [IQR) — %% (.01 27, 3) (6.0 to 33.5) (5.3 12 13.2) (6.3 1o 25, 3) 6.6 to - 3.6) Y,
Glucose S0 — mg/dlY| EF+16 BB+ 18 B0:11 B7+16 =7 =0, 001

(-&to -5)
( Median percentage of time with glucose kewel 15 1.4 1.8 12 0.1 051
=T0mgfdl (IQR) —%& (0.5 to 2.8) 0.4t 2.9) (1.1to 2.9 (0.8tod.1) (-0.3to 0.2)
Median percentage of time with glucose kewel 02 0.2 0.3 02 0.0 —
\__<54 mg/dl (IQR) — %] (0.02 to 0.6) (0.0 to 0.4) (0.2 to 0.6) (0.1 to0.6) (—0.1 to 0.04)
Glucose coeffcentofwariation — %69 JE+6 66 165 37+5 0.8 —
(-1.6to 0.0

N Engl J Med 2022;387:1161




ILet bionic pancreas (Beta Bionics)

Tablk 2. PrAimaryand Secondary Hierarchical Efficacy Outcomes. ™

Follow-up over 13 Wk Adjusted Difference
Outcome Baszeline or at 13 Wk [@5% Cljy P¥alue

Standard care Bionic pancreas

. 260- -
Gly "'l'dﬂ:‘m"‘; — [ - ” T 5 0,001
cated hamogl == | <
B 2404 &, - -~ -~ 3 -0.3)
-] 4 - -~
m H L
:> Kay secondary ou = - » ”
Median percenta = Ezﬂ— e - s - i =0.001F
=Samg/dl It =5 ~~_ s > 01.04)
.
Other second ary
prespecified ¢ E 200-
Mean glucos e ley H B =0.001
o 180 3-12)
Percentage of tire "j" 1 <0.001
TO-180 mgid — +13)
[ Percentage of tirr o 160~ 0 <0,001)
=1EB0mg/dl- £ o-8)
Median percenta, g 140 - — 0 <0,001
 =250mgidl | = . ST - y > - - - 3-16) )
Glucose 5D —m 120 el T 7 0,001
I I I I I 1 »=3)
——=k_ [ (Median percenia Midnight 4 a.m. 8 a.m. Noon 4 p.m. 8 pm.  Midnight . 0.51
————’ <Tomg/dl It 0 0.2)
Median percenta Hour of the Day 0 —
(<54 mg/dl i 3 0.04)
Glucose coeffcentofwariation — %69 JE+6 66 165 37+5 0.8 —
(1.6 to 0.0)

N Engl J Med 2022;387:1161



Hybrid closed-loop insulin pumps vs SAP Trials

TIR (%) TIR%
<14 geTwWV >14 TV

Minimed 780G +11.8 +11.9-14.4
Omnipod 5 +15.6 +9.3
t:slim X2 with Control-IQ +11 +12%
Collyns et al Diabetes Care. 2021 Apr;44(4):969 Breton et al N Engl J Med. 2020 Aug 27;383(9)-836
Brown et al Diabetes Care 2021 Jun 7:44(7):1630 Brown et al N Engl J Med. 2019 Oct 31,381(18):1707

TIR (%)

TIR%

TaIdId > 6 ETWV Kl .
1-7 eTwv

EVNAIKEG

CamAPS FX +10.8 +8.7

Tauschmann et al Lancet. 2018 Oct 13;392(10155):1321 Ware et al N EnglJ Med. 2022 Jan 20,;386(3):209



Hybrid closed-loop insulin pumps — Real world data

Minimed 780G (n=101,629)

Omnipod 5 (n=69,902 )

CamAPS FX(n=1805)

Tandem Control 1Q (n=9451)

DBLG1 (n=9036 )

TIR: 72.3%, GMI: 7%, TBR: 2%
TIR 78.8% (optimal settings)

Choudhary et al Diabetes Technol Ther. 2024 Mar;26(53):32

TIR: 68.8% (target 110), GMI: 7.2%, TBR:1.13%

Forlenza et al Diabetes Technol Ther. 2024 Aug,;26(8):514

TIR: 72.6%, GMI: 6.9%, TBR:2.3%

Alwan et al J Diabetes Sci Technol. 2025 Mar;19(2):385

TIR: 72.6%, GMI: 6.9%, TBR: 1%

Breton et al J Diabetes Technol Ther. 2021 Sep;23(9):601

TIR: 68.1%, TBR: 1%

Lebbad et al J Diabetes Sci Technol. 2025 Sep;19(5):1257



Hybrid closed-loop insulin pumps — Diabetes distress

Adults (n=120, RCT, MiniMed™ 670G, Australia)

reduced anxiety, improved sleep, reduced mental and self-management burden, greater flexibility with daily

life and improvement in the quality of life Halliday et al BMJ Open Diabetes Res Care. 2024 Dec 22;12(6):e004428

Adults and adolescents (n=257 - longitudinal real-life study - Tandem Control IQ, CamAPS FX - France)
| diabetes distress (concerns regarding serious diabetes complications, feelings of guilt, and anxiety
regarding diabetes management, worry about hypoglycaemia, and mental and physical exhaustion caused

by diabetes) Reznic et al Diabetes Obes Metab. 2024 May;26(5):1962

Parents (n=33, crossover randomized, CamAPS FX, Austria, Germany, Luxembourg and UK)
Children engaged in play, sleep, and social events independently from their parents without interruptions

Hart et al Diabet Med. 2022 Jul;39(7):e14828




Dual hormone closed-loop: Insulin - glucagon

Peta Pionics

Introducing the iLet” Bionic

At long last, a fully integrated bionic pancreas. p ancreas B et a B I.O n 1 CS

Carry your glucose metabolism in your pocket.
A Massachusetts Public Benefit Corporation
insulin
dasiglucagon
Cayton « THE et & AN INNTSTIGATIONAL DENACE LIVITTD O FEODRAL LAW TO INVESTIGATIONAL LISE

Go Bionic shirts |  Watch the TEDx

Betax Bionics

L 11

L 11

[MpoaipeTikA avayyeAia: yeuuatoc “breakfast”, “lunch”, “dinner”

ueyéBouc “typical”, “more than typical”, “less than typical”, “a small bite”

7 (11

L 11



Dual hormone closed-loop

Insulin - glucagon

EviAwkol pe dtantn tunov 1,
n=43
Randomized, crossover

Méon ocuykévipwon YAukolng | 22mg/dL

KaBe paon 11 nuepeg MeyaAUtepn BeAtiwon t voxta | 31 mg/dL
Bionic CSl|
0]
<0.0001
<70 2.7 4.5 <0.0001
70 — 180 mg/dL 78.4 61.9 ~0.000d
>180 mg/dL 19.8 EelE <0.0001

El-Khatib et al Lancet. 2017 Jan 28;,389(10067):369



Dual hormone closed-loop: Insulin - glucagon

Nadia pe daPrtn tumou 1, n=19
randomized, crossover: Bionic pancreas vs CSl|
KaBe dpaon 5 nuepec

Bionic Pancreas Control Unadjusted p value

Dav and might

Glucose concentration measured by CGM device on days 2-3
Mean, mmolL” 76 (06) 93(17) 000037

<33 mmolL, % of ime 1-2%(1-1) 2-8%(1-2) <0-0001

3-9-10 mmol/L, % of time 80-6% (7-4) 576%(140) <0001
=10 mmol 'L, % of time 16-5% (6-4) 363%(157) <0001

l  yAukaipikig SD. mmol L7 28(09) 12(10) <0-0001

VER (o (ST, Na R e L g (o (S Coeflicient of vaniation, % 37%(9) 43%(8) 00017
Mean of daily differences, mmol/L/day 08 (05) 21(13) 000083

» AKOMO KOAUTEPO ATTOTEAECUATA TN VUXTO
Russell et al Lancet Diabetes Endocrinol. 2016 March ; 4(3): 233



Dual hormone closed-loop: Insulin - glucagon

FCL system (Inreda AP; Inreda Diabetic, Goor, Netherlands

T1DM
n=7/8
age 18-75 years

Bihormonal fully closed-loop system for the treatment of
type 1 diabetes: a real-world multicentre, prospective,

single-arm trial in the Netherlands

Lancet Digit Health. 2024 Apr;6(4).e272

A Cvan Bon*, H Blauw™, T ] P Jansen, G D Laverman, T Urgert, ] Geessink-Mennink, A H Mulder, M Out, R Groote Veldman, A ] Onvlee,
BJJ W Schouwenberg, M A R Vermeulen, M | M Diekman, M N Gerding, ] P H van Wijk, M Klaassen, M Witkop, | H DeVries

> Nno meal or exercise announcement

Europe: CE certificate




Dual hormone closed-loop: Insulin - glucagon

FCL system (Inreda AP; Inreda Diabetic, Goor, Netherlands

Participants (n=78) e treatment of

T1DM e 477 (12:4) rospective,
n=r8 BMI, kg/m 267(44) Digit Health. 2024 Apr:6(4):e272
igit Health. r;6(4):e
age 18-75 years Diabetes duration, years 26-0 (15-0-39-0) I P
HbA,, mmol/mol; % 61-4 (10-7); 7-8% (3-1)  RGrooteVeldman, AJOnvlee,
'itkop, ] H DeVries
Daily insulin dose, unit 44-0(33-0-60-8)
> no meal or exercise a| ex
Female 38 (49%)
. Male 0 {51%
Europe: CE certificate : 40 51%)
Treatment at preintervention
Multiple daily injections with FGM 12 (15%)
Multiple daily injections with CGM 2 (3%)
Insulin pump with FGM 36 (46%)
Insulin pump with CGM 23 (29%)

Hybrid closed-loop system 5 (6%)



Dual hormone closed-loop: Insulin - glucagon

FCL system (Inreda AP; Inreda Diabetic, Goor, Netherlands

Target range (mmol/L)
BN <30 [@3038 [139-100 [J101-139 [EH>139
T1DM 100~ E-31% E-33% —-2-8% —-2.7%
n=78 167% 16-9% 16-0% 15:5%
age 18-75 years
80_
261%
> no meal or exercise i| £ 60-
&
c
e
=
Europe: CE certificate i"g’ 40- 78-9% 785% 80-0% 80-3%
55-5%
20
006% 17"2'6%1 01%.__ _11% 0%, | 11% 01%, | 11% 0.2%, /1'3%]
Preintervention 0-3 months 3-6 months 6-9 months 9-12 months

ant of
/e,

)24 Apr;6(4):e272

| Onvlee,



Aoknon kai closed loop CSII



, , , Exercise management in type 1 diabetes: a consensus
Aoknon otov Awantn Turnov 1 e

Michael C Riddell, lan W Gallen, Carmel E Smart, Craig E Taplin, Peter Adolfsson, Alistair N Lumb, Aaron Kowalski, Remi Rabasa-Lhoret,
Rory ) McCrimmon, Carin Hume, Francesca Annan, Paul A Fournier, Qaudia Graham, Bruce Bode, Pietro Galassetti, Timothy W jones,
Inigo San Milldn, Tim Heise, Anne L Peters, Andreas Petz, Lori M Laffel

Lancet Diabetes Endoainol 2017

Glucose management for exercise using continuous glucose
monitoring (CGM) and intermittently scanned CGM (isCGM) systems
in type 1 diabetes: position statement of the European Association
for the Study of Diabetes (EASD) and of the International Society
for Pediatric and Adolescent Diabetes (ISPAD) endorsed by JDRF
and supported by the American Diabetes Association (ADA)

ISPAD Clinical Practice Consensus Guidelines 2022: Exercise
in children and adolescents with diabetes

w T —




Aoknon otov Awafrtn Tunou 1

Exercise management in type 1 diabetes: a consensus

statement
Michael C Riddell, lan W Gallen, Carmel E Smart, Craig E Taplin, Peter Adolfsson, AlistairN Lumb, Aaron Kowalski, Remi Rabasa- P B

Rory] McCrimmon, Carin Hume, Francesca Annan, Paul A Fournier, Jaudia Graham, Bruce Bode, Pietro Galassetti, Timothy W ones,
Inigo San Milldn, Tim Heise, Anne L Peters, Andreas Petz, Lori M Laffel
Aerobic Anaenobic

Lancet DMabetes Endoaingd 2017 « j *

2. NUAVTIKOC TTAPAYOVTAC HETABANTOTNTOC

Emridpaon ota eTrireda 2x KATa TN OIAPKEIA
NG doknong: Agpofia — 2x |
Avaegpofia — 2X 1

Emridpaon ota eTTitTeda KAl apyoTeEPA JETA TO h

TTEPAG TNG AOKNONG
— aug¢non euaiobnaoiag otnv IVOOUAivn

TAON VUKTEPIVNG UT[OY)\U KAIMIAG Intensity and duration of Intensity and duration of Intensity and number of intervals,
exercise, insulin to glucagon | exerdse, insulin to glecagon insulin concentration, counter-
ratio, fitness, nutrition, ratic, counter-requlatony requiatory hormaones, lactate

7 7 r s varla initial glucose concentration | hormones, lactate concentration, | concentration, fitness, nutrition,
Zr] HGV-“ KO KOIJ UGTI Tr]g 8KT|'G|6£UOT]§ TOU Goe EVOUQ fitness, nutrition, initial glucose initial glucose concentration

concentration
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Helping people with Type | Diabetes fo be winners!




MpoBARpata TG AOCKNCNG OE ATOMO (e ocakxapwson dtafntn tunov 1

‘ YMOYAUKOQUHLOL OXETIKR UMEpIVoOUAVaLia, UTTOAELTTOMEV VEUPOEVSOKPLVIKNA

OLTLAVTNON TOU OPYOLVIOHOU OTNV UTTOYAUKOLMLLOL)

YrepyAuKaio (ad€non Twv avilppomLeTIKWV POE TV WWGOUAIVN OpLOVWV KOTAL
™ SdLapkeLa TnG Acknong)

AntoppuOuion ZA n/kot Arapntikn KetoéEwon

‘ » O KUPLOTEPOC ATTOTPETTLKOC TTOLPAYOVTAC yia doKknon ivor o pofog
TNG UMTOYAUKOLLULLOG

> |6waitepa mpoPANUATIKA Eivatl N opddo acOevwv HE EMNPEACUEVN
ENMlyvwon UNOYAUKaLUiaG




TouchCare

Minimed Tandem : iLet DBLG1
Omnipod 5 . : Nano
780G Control 1IQ Bionics Diabeloop
System

Glucose 100,110,120 Treat to range 110,120,130, 104.4 (Default) Usual 120 100-130 100,110,120
Target (mg/dI) 112.5-160 140,150 80-200 (default)

Lower 110

Higher130
Additional . . different specific two different .
target values for glucose target targets per 24-
personalization different times for every 30- hour period: a
during the day of day minute time "CGM Target"

block and a "CGM

Sleep Target."
Multiple ICR ICR ICR ICR — — ICR
settings Correction Correction
profiles during factor factor
the day Basal rate
Exercise Temporary Exercise HypoProtect:  Ease off: + 45 - (no specific ~ Physical Exercise

target - 150 activity mode- 150 mg/dL mg/dL feature, activity mode + activity mode
mg/dL 140-160 mg/dL manual target 70 mg/dL 150 mg/dL

r‘hnngp)
Optional Sleep mode N Boost mode Sleep CGM = Zen mode
modes 112.5-120 +35% target = +10-40
Tpororntownuevo and Markakis and Vazeou. Insulin Pumps and Artificial Pancreas. Encyclopedia of mg/dL

Endocrine Diseases 3rd edition, in press = Aggressive

] I aValalal



Exercise — CL

Bolus reduction before
exercise

Consider a 25% bolus reduction
|
with meal before exercise

strategies

ISPAD 2022

Adolfsson et al
Pediatr Diabetes. 2022
Dec;23(8):1341

Zaharieva et al
Diabetes Spectr. 2023
May;36(2):127

|1davikd yeuua >3h 1Tpd TNG
aoknong — | IOB

Edav yeupa 1-3h 11po TG doknong
— | bolus 25-75%

CamAPS FX: emTpETTElI PEIWON
TOU bolus

Control-1Q, MiniMed 780G,
Omnipod 5: dev emmITPETTOUV
Meiwon Tou bolus

— EI0QYWYN HIKPOTEPNG
TToooTnTag CHO

[Mpoooxn: o€ ACL n autéuatn
xopnynon IvoouAivng 6a apxioel
VA QUCAveEl JE TNV aUgNOn Tou 2X

Exercise target before
exercise

Bolus reduction and
exercise target before
exercise

[

Lower |OB before exercise
onset

r

Pump suspension or
disconnect

(otherwise glucose will rise and
automated insulin delivery will
increase before exercise,
therefore insulin on board [IOB]
will be higher)

Bolus reduction will also
decrease total IOB at exercise
onset

Set 1-2 h before exercise
]
Resume at end of exercise

If increased risk of hypoglycemia,
. |

maintain higher eXerci se‘activitx
taﬁet for 1-2 h in recovery

May consider 25% bolus reduction
with meal before exercise and set
exercise target 1-2 h before
exercise

Consume main meal at least 3 h
before exercise

Avoid prolonged (>120 min) pump
suspension - risk of hyperglycemia
or increased ketones



Exercise —

CL

strategies

Planned exercise

ISPAD 2

022

Adolfsson et al

Pediatr Diabetes. 2022

Dec;23(8):1341

Zaharieva et al

Diabetes Spectr. 2023

May;36(2):127

—)

HCL technology:
gonsuming uncovered snacks 30 min before exercise — rise in sensor glucose levels

associated with the uncovered snack which will Ilkely lead to a subseguent rise in

automated insulin delivery and therefore increase the risk of hypoglycemia during the
act|V|ty

The current consensus is that gre-exercise carbobvdrate intake should be limited to
within 5—10 min before the onset of exercise or if the individual develops hypoglycemia
L

prior to the exercise session.

In situations when carbohydrate intake is necessary in the 1-2 h before exercise, an
insulin bolus reduced by approximately 25% should be given and then the HCL system
should be placed into “activity mode”.




Exercise — CL strategies Planned exercise

A single-blind, randomised, crossover study to reduce
hypoglycaemia risk during postprandial exercise with closed-loop

insulin delivery in adults with type 1 diabetes: announced (with
or without bolus reduction) vs unannounced exercise strategies

Tagougui et al Diabetologia. 2020 Nov;63(11):2282

Adults type 1 diabetes N=37, cross-over trial
Closed loop — Dexcom 4 Target 6.0 mmol/l (108mg/dL)

Exercise announcement 90 min before exercise — Target 9.0 mmol/l (162mg/dL)
Moderate intensity exercise 60min

Meal 65gr CHO 90 min before exercise

A-RB announced exercise + 33% reduction in meal bolus
A-FB announced exercise and a full meal bolus

U-FB unannounced exercise and a full meal bolus




Exercise — CL strategies Planned exercise

65 g carbohydrate breakfast Exercise Lunch

16 - and

14 exercise announcement l _h RB
=12 1 e
E ™
2 8 ——— N~
8 N - —_—
N \\\/,J U-FB
o
8 4 o 0 SN S I I
73]

2

Closed-loop period
0

0 20 40 60 80 100 120 140 160 180 200 220 240 260 280 300
Time (min)

During exercise and the following 1 h recovery period
time spent in hypoglycaemia (<3.9 mmol/l; primary outcome) was reduced with A-RB (mean = SD; 2.0 £ 6.2%)
and A-FB (7.0 £ 12.6%) vs U-FB (13.0 £19.0%; p< 0.0001 and p = 0.005, respectively)

Tagougui et al Diabetologia. 2020 Nov;63(11):2282



Exercise — CL strategies

N=10, cross-over,
Medronic 780G,
Moderate intensity exercise

Planned exercise

B

YA Y

Timeline:

McCarthy et al

Y O
iRy Exercise Exercise
pre e annoucement mode OFF
100 % bolus dose O |
0.75 g.CHO.kg & |
25% reduced bolus I % ulliiﬁc{;s;F
Tt OO |
Xercise annoucement
o I
0.75 g. CHO kg Exercise gl
annoucement
25% reduced bolus ! | OI IO modeloFF
90 min 45 min omin +45 min +60 min +105 min

Diabetes Technol Ther. 2023 Jul;25(7):476



Exercise — CL strategies Planned exercise

! 0 I

N=10, cross-over, 0.75 g CHOkg —— % "
Medronlc 7806, = m moucementb O mcdell}FF

Moderate intensity exercise

0.75 g.CHO kg

Exercise

O
AE90 25% redl;ced bolus o%i O mode OFF

Exercise annoucement |

A —0—AE90 -a-AE45 —o-SE B -0-SE -0—-AE90 -A-AE45
12,0 g 4.0
2 30
a E
é 2 2.0 +105 min
8 g 10
o o5
S g 00-
- &
g 3 -1.0 4
S
_§ =2 2.0
P o
2.01 g -3.04
i
=
RNy g —y ey =y : fina CVMOMNMOMNOINOVNOMDVNONOVND VO NO
. v v w sy v wy vy v v v U2l vy
82$$2E$9°T$§$§$3§§$$§§$§ T R *?TT?TT‘I‘I‘??‘?'I?%
- - + - -
Time (minutes) Time (minutes)

McCarthy et al Diabetes Technol Ther. 2023 Jul;25(7):476



Barbora Paldus, MBBS'%(:), Dale Morrison, PhD',
Strengths and Challenges of Closed-Loop || 4 jicca Lee, MBES!'2, Dessi P. Zaharieva, PhD(,

Insulin Delivery During Exercise in People [| Michael C. Riddell, PhD*(), and David N. O’Neal, MD"()
With Type | Diabetes: Potential Future

. . J Diabetes Sci Technol. 2023 Jul;17(4):1077
Directions

Current CL Systems and Exercise:
Limitations

A) The slower pharmacokinetics of subcutaneous insulin delivery
B) An absent glucagon response during exercise to address falling glucose levels

C) These systems lack the ability to automatically detect the onset, intensity, and duration of
exercise

J Diabetes Sci Technol. 2023 Jul;17(4):1077



Acoknon — Dual Hormone Closed-loop

Dual Hormone Closed-loop (DH) — peyAGAeC JEIWOEIC OTNV ETTITITWON
UTTOYAUKQIUIOC O€ aoKnon

Ytrepoxn evavti SAP — SAP+PLGS kai Single Hormone Closed-loop (SH)

DH closed-loop vs SAP Taleb et al Diabetologia (2016) 59:2561

DH closed-loop vs SH closed-loop Jacobs et al Diabetes Obes Metab. 2016 November ;
18(11): 1110

DH closed-loop vs SH closed-loop vs SAP+PLGS Castle et al Diabetes Care. 2018 Jul;41(7):1471

DH closed-loop vs SH closed-loop vs usual care Wu et al Diabetes Technol Ther. 2022 Oct;24(10):754

(post exercise nocturnal TIR and hypoglycaemia)



Potential Strategies to Address HCL

Limitations When Challenged by

MULTI-ANALYTE SENSORS ENHANCED

Exercise ADDITIONAL ALGORITHMS WITH Fﬂ‘;mw
PHYSIOLOGICAL SIGNALS EXERCISE DETECTION
SENSORS l l
Physiological : (culin
signals Algorithm ]
delivery
Accelerometer data
Avixveuon Heart rate
AaokKnong

p Lactale
KAl EVTAONG

GOKr]()-r]g Ketones
Glucagon delivery
Counter-reg hormones

1

BLLHORMONAL PUMPS

J Diabetes Sci Technol. 2023 Jul;17(4):1077




2UOTHHOTO CUVEXOUC £YXUONG LVOOUALVNG KAELOTOU KUKAWMOTOC

Aoknon
[MTodnAato
KuAiGuevog 1aTtTnTag
2 KI
SH-AP vs CSl| Xwpig avayyeAia aoknong

SH-AP vs SAP

S U GG Me avixveuan doknong doknong

doknong vs SH-AP Heart rate monitor
Accelerometer

SH-AP vs DH-AP
SH-AP vs DH-AP vs PLGS

MikpEG dlagopoTroinoelg utrep SH-AP

Dovc et al Diabetologia (2017) 60:2157
Breton et al Diabetes Care (2017) 40:1644

KaAUTepa atroTEAEOUATA PE QViIXVEUON AOKNONG

Breton, et al. Diabetes Technol Ther. (2014) 16:506
Jacobs et al. J Diabetes Sci Technol. (2015) 9:1175

YTtrepoxr) DH-AP

Jacobs et al Diabetes Obes Metab. (2016) 18:1110
Taleb et al Diabetologia (2016) 59:2561
Castle et al Diabetes Care (2018) 41:1471

SH-AP: single hormone artificial pancreas, DH-AP: dual hormone artificial pancreas,

SAP: sensor augmented pump, PLGS: presictive low glucose suspension



Metabolic equivalent of task (MET)

The metabolic equivalent of task (MET) is the objective measure of the ratio of the rate at which a person
expends energy

One metabolic equivalent (MET) is defined as the amount of oxygen consumed while sitting at rest and is
equal to 3.5 ml O2 per kg body weight x min

W ¢ EMERGY REQUIRED (MET:) FOR LIGHT TO MODERATE EXERCISE “/;e ENERGY REQUIRED (METS) FOR VIGOROUS AND INTENSE EXERCISE
’ Bt T OO O T AL e - from the Compendium of Physical Activities
\. Lgre paecroy 23 | G > e e acawsn 4.3 h W' X’ L o0 ‘ G 8 0 w ° * =
proviei . Uy o boem i ' Weightiifting Rock climbing
f Grenicervss o g “ 2 i e - Matialatts  10.3
! . | Setm or g derang 4 Ballet ot modern Circuit training / body g
H T | 8 ~ op ¥ ) 6.8 weight exercises o
rentn &0 . rze 5.0 o Stationary bie B J.\ Swimming 50 yd /min 8,3 st
, Rowing Rowing
“ Ay iy puiwen 2.5 | X Walng 4.0 wob’ £ 0 % oy sowe SR Backpacking 7.8 b 150w or 8.6 mph 8.5 ’b 200wor9.3mph  12.0
Mmavgitae 2.8 X Boxing,sparing 7.8 Rumingsmphor g g i% Eiking 1S E IR N 9 ()
Y, A " e &0 e rrgm e bevet e UED frematoke 10:00/mile - \g i
L L AN T !
Mg 1 T - a3 , VES, Adoaems sewces & 2559 WER ‘ R ek 8.0 ‘& Rollerblading 11 mph 9.8 7:00/mile 12.3
| Qo ~ - -
| Wb L0rene 59 Mgt satCed & €0 08 1 S Mive. ﬁ : .
' Gorkurgmetox 30 | TR Nl bt i b ond s R ghigoin 8.0 % ket 00 Rollerblading 13+ mph  12.3
purwy pu g \dud SIS, L ML g sy Competitive beach 8 0 [
R R ORI g3 [ SemSmmIRRTT phepst @ commmimesocer 100 | ST
. - compendiumofphysicalactivities/home for a more
L_ . Basketball 8.0 a Swimming 75yd/min ~ 10.0 complete list of activities. L

2011 Compendium of Physical Activities Med Sci Sports Exerc. 2011 Aug;43(8):1575



Metabolic equivalent of task (MET)

The metabolic equivalent of task (MET) is the objective measure of the ratio of the rate at which a person

expends energy

One metabolic equivalent (MET) is defined as the amount of oxygen consumed while sitting at rest and is

equal to 3.5 ml O2 per kg body weight x min

Estimating metabolic equivalents
for activities in daily life using acceleration
and heart rate in wearable devices

Nakanishi et al. BioMed Eng OnLine (2018) 17:100

LUaa LTI T ITVIVITT V) 1 Iy JIvUl J lCLI VIt T IV

\P HJA-750C

-

Fig. 2 a Subject during measurement. b Location of Health Patch MD and HJA-750C. ¢ Health Patch MD. d
Activity monitor (HJA-750C)

TV CCl DV LY /N S eV 1 VY IS (T Je ks T




Aoknon — Single Hormone Closed-loop vs Dual hormone closed-loop vs SAP+PLGS

EruBeBaiwon aoknong

w
wn
o

Avixveuon aocknong

orto tov aocBevi

w

[=3

(=3
T

EvrAikec aoBeveic pe diaprTn Tutrou 1, n=23
(atToKAEioTNKAV 00BOEvEIC ueE ooapr] UTTOYAUKAIUIO TOUG TEAEUTAIOUG 12 UrVEC
Aoknaon o€ kuhibuevo TatrnTa 45 min — moderate intensity aerobic exercise

~

wn

=
T

[

=

S
T

=)
El
&
2
=3
2
=
=

@
S

=)
S

Meipapatikd povtéAo
Omnipod — Dexcom 6

XpRyon @opntoU sensor (Zephyr BioPatch (heart rate and accelerometer)
aviXxveuon acknong otav
— aAyopIBuog doknong

Crossover design

BioPatch™ HP

Wilson et al Diabetes Care. 2020 Nov;43(11):2721 monitoring device




Aoknon — Single Hormone Closed-loop

Xwpic emPeBaiwon aoknong

AV GTEET]) TG orto tov acBevi

EvAikec aoBeveic pe diaBnTn Tutrou 1, n=27

(atToKAEioTNKAV a0BEvEIC ue ooapr] uTToyAuKaluia Toug TeAeuTaioug 12 ,,
MAVEC) Dexcom G6
ApxIK& 12 h o€ KAIvIKN €TTiBAEWN Kal 2 NUEPEC o€ eAeUBePN dlafiwon ¢ )
Crossover study

exMPC (exercise-aware model predictive control) Insulet rela)rPDM—
O aAyopiBuog uttoloyilel Ta METs — METs > 4 —

S
META TNV emPBePaiwon n xopriynon IvoouAivng diakoTrTeTal yia 30 Polar M-600

min Kal 0Tn GUVEXEID JEIWVETAI KT 50% Mtnesswatch P
AWS oud monitoning “w - ceccvccss oo os ==

and data storage

exAPD (exercise-aware adaptive proportional Derivative)

Jacobs et al Lancet Digit Health. 2023 Sep;5(9):e607



Aoknon — Single . Xwpic emiBeBaiwon acknong

Avixveuon aokno . .
Hormone Closed-loop A L Nons orto tov acOevn

A B
300+ 3004
CGM = znn—u&-—_ﬁq @%ﬁ = I, 2004 e _
= 100 = 100
3 w
a T T T T T | 0 | | | | | |
0 100 200 300 400 SO0 600 0 100 200 300 400 500 600
= 67 Activities of EHEIEIEE — 81 Activities of E:(EIEISE
E'Fa_ 4- daily living :E - daily living
O = @ = 5
nsulin | | 25 - Mﬁﬁ&@ e ﬂ\m
S o s o] A rN\\ M
EH]D E[I{l
15 15
E 10 E 10 -
METs | |~ ° A L SO W _
0 1 1 1 1 1 | 0 , , , , , ,
0 100 200 300 400 500 600 0 100 200 300 400 500 600
Time (min) Time (min)

Figure 3: CGM data, insulin, and METs during the primary in-clinic session (0700-1900 h)

Jacobs et al Lancet Digit Health. 2023 Sep;5(9):e607



Aoknon —Closed-loop systems

2YNOWH

» Activity feature (target) 1-2h 1TpIv

[ebuya = [davika >3h TTPIV +
eav yeupa » | bolus 25-75%
Mpiv TNV 1-2 TIpIv
gvapdn Tng
aokKknong
Sy <126mgldL. —=—==—=—————-=-=-= - Snack akpifwg TpIv TNV
gvapgn Tng aoknong
CGM
BEAo¢ TGoNG
Tiun 2x > CHO akpifwg 1TpIv TNV

£va TNC AOKNO
ceM P&N TNG AoKNONG

BENoC TGoNC



Aoknon —Closed-loop systems

2YNOWH

Katd tn > € yeydaAncg didpkelag aoknon (> 45min)
Ol1dpKEIa TNG » CHO kd&Be 30min — 1h
aoKnong T
CGM
BENOC TAONC

AvaAdywg Kivouvou
UTTOYAUKQIMiOG

MeTd TnVv > Activity feature (target) 1-2h petd
aokKknon i Kal TTEPICaOTEPO (BPAdU)




Aoknon —Closed-loop systems

2YNOWH

MEAAOVTIKEC TTPOOTITIKEC

2UoTANATA TTapakoAouBnong
BIOTTAPAUETPWY TTEPAV TOU 2X
(Kivnon, KapdIaKOG pUBUOG, KETOVEG KQ)

Avixveuon aocknong
— £VTa0oNG aoknong

AIOPUOVIKEG AVTAIEC
(IvoouAivn — yAukayovn)

EVEPYOTTOINON
aAyopiBuou
aoknong




Closed loop CSIl — T2DM



observational
Minimed 780G single-arm MDI +7,8%
(n=95)
prospective single-
Omnipod 5 arm most on MDI +21%
(n=305)
t:slim X2 with Control-1Q RCT most on MDI +14%
' (n=319)
CamAPS EX RCT, c_rossover standard insulin +35.3%
(n=26) treatment
DBLG1 RCT, crossover ) hius cGM +15%

(n=17)

Bhargava et al (2025) Diabetes Technology & Therapeutics [Preprint]. https://doi.orq/10.1089/dia.2024.0586
Pasquel, F.J. et al. (2025) JAMA Network Open, 8(2), p. e2459348

Kudva, Y.C. et al. (2025) New England Journal of Medicine, 392(18), pp. 1801

Daly, A.B. et al. (2023) Nature Medicine, 29(1), pp. 203

Borel, A.-L. et al. (2024) Diabetes Care, 47(10), pp. 1778

+ real
world
data



https://doi.org/10.1089/dia.2024.0586

Closed loop CSII - Inpatients



Closed-loop insulin pump - Inpatients

CamAps fully closed — T2DM, pancreatic, corticosteroid-induced, enteral feeding

T2DM, Non-critically ill (n=136) +24
T2DM — haemodialysis (n=17) +37.6
T2DM/pancreatic/steroid - On enteral or parentereal nutrition (n=43) +32
T2DM — other non type 1 DM — elective surgery (n=45) +20
Bally et al N Engl J Med. 2018 Aug 9;379(6):547 *TIR: 100-180 mg/dL

Bally et al Kidney International (2019) 96, 593
Boughton et al Lancet Diabetes Endocrinol. 2019 May;7(5):368
Herzig et al Diabetes Care. 2022 Sep 1,;45(9):2076



Closed loop CSIlI - Pregnancy



Closed-loop insulin pump o€ eykupoolvn

Closed-loop insulin pump vs Standard care

AIDAPT study - CamAPS FX

The NEW ENGLAND JOURNAL of MEDICINE

ORIGINAL ARTICLE

Multicenter RCT, UK
N=124
CamAPS FX vs Standard Care

Automated Insulin Delivery in Women with
Pregnancy Complicated by Type 1 Diabetes

Lee at al N Engl J Med. 2023 Oct 26,389(17):1566



Closed-loop insulin pump o€ eykupoolvn

Closed-loop insulin pump vs Standard care

Table 1. Baseline Characteristics of Participants.*

AIDAPT s

Characteristic
Age —yr

Mean

: Range
Multicenter White race — no. (%)

N=124
CamAPS F

Duration of diabetes — yr

Mean

Range
Body-mass indexi:

Mean

Range
Bachelor’s degree or equivalent — no. (%)
Week of gestation at recruitment

Median (IQR)

Range

Closed Loop
(N=61)

32.0+5.0
19.9-42.7
58 (95)

18+8
2-31

27.9+5.9
18.0-48.9
36 (59)

10.3 (8.0-11.7)
6.7-13.7

Standard Care
(N=63)

30.245.5
19.7-44.7
57 (90)

16+7
2-33

26.9+4.8
19.9-41.2
33 (52)

10.0 (8.4-11.3)
6.1-14.3

]
vith

etes
17):1566




Closed-loop insulin pump o€ eykupoolvn

Closed-loop insulin pump vs Standard care

Table 1. Baseline Characteristics of Participants.*

AIDAPT s Glycated hemoglobin level during early
pregnancy**
6.0 to <7.0% — no. (%) 23 (38) 13 (21)
7.0 to <8.0% — no. (%) 21 (34) 24 (38)
>8.0% — no. (%) 17 (28) 26 (41)
Multicenter Mean 7.6+1.1 7.9+1.3 ith
N=124 Range 6.0-11.6 6.5-14.0 VIt
CamAPS . _ — — otes
Continuous glucose monitor — no. (%) 59 (97) 62 (98)
Abbott FreeStyle Libre 43 (73) 47 (76) [7):1566
Dexcom 12 (20) 14 (23)
Medtronic 4 (7) 1(2)
Insulin delivery — no. (%)
Insulin pump 32 (52) 25 (40)
Multiple daily injections 27 (44) 37 (59)
Automated insulin delivery{ 2 (3) 1(2)
Total daily insulin — U /kg/day
Mean 0.7+£0.2 0.7+0.2

Range 0.3-1.3 0.3-1.4




AIDAPT study - CamAPS FX

Lee at al N Engl J Med. 2023 Oct 26,389(17):1566

Table 2. Primary and Secondary Maternal Glucose Outcomes.*

Closed-loop insulin pump o€ eykupocuvn
Closed-loop insulin pump vs Standard care

~

/Outcomes

BaselineT

Antenatal Intervention Phase::

TIR (63-140): 110.5%

\

Adjusted Treatment

|

|

Closed Loop Standard Ca Care Difference
(N=59) (N=59) N="59) N=61) (95% CI)§
Primary outcome
Percentage of time with glucose level in range 47.8+16.4 44.5+14.4 68.2+10.5 55.6+12.5 10.5 (7.0to 14.0)9
\_ 63-140 mg/d| '/
Key secondary outcomes
Percentage of time with glucose level >140 mg/dl 48.7+18.0 51.8+16.2 TAR (>1 40) l1 0.2% 2 -10.2 (-13.8 to -6.6)
Percentage of overnight time with glucose level in 47 .4+20.8 44.5+16.6 70.8+11.2 56.7+13.6 12.3 (8.3 to 16.2)
range 63-140 mg/dl (11 p.m.to 7 a.m.)7
Mean glucose level — mg/dl| 149+28 151+24 HbA1c: J«03% 5 -9.2 (-13.7to-4.7)
Glycated hemoglobin level — % 7.6+1.1 7.9+1.3 6.0+0.5 6.4+0.5 -0.3 (-0.5 to -0.1)
Glucose SD — mg/dl** 54+14 55+12 42+11 47+10 -4.5 (-7.3 to -1.6)
Glucose coefficient of variation — % 365 376 3349 34+5 -1.1 (-2.5t0 0.3)

Median percentage of time with glucose level
<63 mg/dl (IQR)

Median percentage of time with glucose level
<54 mg/dl (IQR)

Median no. of mild hypoglycemia events (IQR)§

.
.

Median no. of moderate hypoglycemia events (IQR){7

Hypoglycemia (<63): <

2.75 (0.86 to 4.87) 222 (0.72 to 6.00)

1.05 (0.07 to 2.37) 0.79 (0.18 to 2.28)

6.4 (2.2to 11.5)
2.2 (0.0t05.7)

5.5 (2.4t011.1)
2.2 (0.0t05.9)

2.26 (1.54 to 3.31) 2.02 (1.25 to 4.37)
0.71 (0.49to 1.19) 0.73 (0.36 to 1.67)

6.7 (4.6 t0 9.4)
2.3 (1.6 t0 3.8)

5.7 (3.1t0 9.4)
2.1 (1.1to 4.4)

llllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllll

~0.43 (-1.04 to 0.19)

~0.23 (~0.55 to 0.09)

0.1 (-1.1to 1.3)



AIDAPT study - CamAPS FX

Closed-loop insulin pump o€ eykupocuvn
Closed-loop insulin pump vs Standard care

A Time in Target Glucose Range According to Weeks of Gestation
100+ [ Closed loop Standard care

o 5§ E =
I I = B m 5E
- - = == - B

Percentage of Time
=
I

0 T T T T T T T T
&-11 12-15 1619 20-23 24-27 28-31 32-35 36-40

Weeks of Gestation

B Time in Target Glucose Range According to Time of Day

80 Closed loop

40— Standard care

Percentage of Time
3
|

0= | | | | | |
Midnight 4 a.m. 8am. Moon 4 p.m. 8p.m.  Midnight

Time of Day

f
l
l
l
l

\

Table 3. Maternal and Neonatal Outcomes.*

Fetal and neonatal outcomes

Pregnancy loss at <20 wk — no.1 1 3
Neonatal death — no.| 0 1
Baby alive at discharge — no./total no. (%) 59/60 (98) 59/63 (94)
Gestational age at delivery 36 wk 3 days (+2 wk) 37 wk 1 day (1 wk)
Preterm birth, at <37 wk — no./total no. (% 2760 (45) 14/63 (22)
Birth weighter domrefill - - - - TR __LL‘\
Mean — kg 3.3+0.6 3.5+0.5
Median customized percentile (IQR) 80.7 (53-97) 90.1 (71-99) I
Small for gestational age — no. (%) 3 (5) 1(2) |
Large for gestational age — no. (%) 23 (39) 30 (50) |
Extremely large for gestational age — no. (%) 13 (22) 19 (32) I
Macrosomia >4.0 kg — no. (38) 4 (7) 9 (15) y
Neonatalcomplications —~. —. —. — — = &= = ============%
Serious birth injury — no. (26) 17 1(2) 4 (7)
Respiratory distress — no. (%) 5 (8) & (13)
Hypoglycemia treated with intravenous or oral glucose 26 (44) 25 (42)
— no. (%)
Hy perbilirubinemia — no. (56) 40 (68) 37 (62)
Readmission within 7 days — no. (%) 3 (14) 3 (5)
Meonatal intensive care unit stay =1 day — no. (%) 13 (22) 15 (25)
Median length of hospital stay (IQR) — days & (3-10) 5 (3-7)

Lee at al N Engl J Med. 2023 Oct 26,389(17):1566



Closed-loop insulin pump o€ eykupocuv
Cristal study — Minimed 780G P P P YKUR n

Closed-loop insulin pump vs Standard care

Multicenter RCT, Belgium, Netherlands | Comparing advanced hybrid closed loop therapy and
n=95 standard insulin therapy in pregnant women with
Minimed 780G vs Standard Care .
type 1 diabetes (CRISTAL): a parallel-group, open-label,
randomised controlled trial

Benhalima et al Lancet Diabetes Endocrinol. 2024 Jun;12(6):390

target 100mg/dL, active insulin time 2h

» assisted techniques (fake carbs)




Cristal study — Minimed 7¢

Advanced hybrid
closed loop therapy
(n=46)

Standard
insulin therapy
(n=49)

Multicenter RCT, Belgium, Nether
n=95
Minimed 780G vs Standard Care

target 100mg/dL, active insulin tin

» assisted techniques (fake carbs

HbA,. (%)
<6-0%
6-0to <7-0%
7-0to <8-0%
=8-0%
Diabetes therapy
Continuous glucose monitor
Medtronic
Dexcom
Abbott FreeStyle Libre
Masked continuous glucose monitor**
Insulin delivery
Multiple daily injectionst+
Insulin pumpit

Continuous subcutaneous
insulin infusion with standalone
continuous glucose monitor

Sensor-augmented pump§§

Advanced hybrid closed loop
therapy

6-5% (0-6)
6/46 (13-0%)
30/46 (65-2%)
9/46 (19-6%)
1/46 (2-2%)

46/46 (100-0%)
41/46 (89-1%)
4/46 (8-7%)
1/46 (2-2%)
3/44 (6-8%)

2/46 (4-3%)
44/46 (957%)
3/44 (6-8%)

37/44 (84-1%)
4144 (91%)

6-5% (07)
9/49 (18-4%)
29/49 (59-2%)
9/49 (18-4%)
2/49 (41%)

49/49 (100-0%)

40/49 (81-6%)
G/49 (10-2%)
449 (8-2%)
9/49 (18-4%)

2/49 (4-1%)
47/49 (95-9%)
7/47 (14-9%)

38/47 (80-8%)
2/47 (4-3%)

herapy and
nen with
0, open-label,

2024 Jun;12(6):390




Closed-loop insulin pump o€ eykupocuv
Cristal study — Minimed 780G p_ ) P P YKUH n
Closed-loop insulin pump vs Standard care

Baseline Antenatal period Adjusted mean difference
(over four visits)* (95% CI)t

Advanced Standard Advanced Standard

hybrid closed  insulin hybrid closed insulin

loop therapy  therapy loop therapy  therapy

(n=46) (n=49) (n=46) (n=49)
Primary outcome
Proportion of time with glucose concentration in range 60-5% (14-2) 57-6%(13-7) | 66:5% (10-0) 63-2% (12-4) 1.88% (-0-82to 4.58)
3-5-7-8 mmol/L . )

Key secondary outcomes

Proportion of overnight time with glucose concentration in 64-8% (17-6) 60-4%(21-9) | 751% (13-1) 67-2% (14-6) 6-58% (2-311t0 10-85)§
range 3-5-7-8 mmol/L (2400 h to 0600 h)f )

4 N
Proportion of time with glucose concentration <3-5 mmol/L 5-3% (4-9) 5-1% (3-2) 2-.5% (2-8) 4-1% (3-4) -1-34% (-2-19 to -0-49)§
Proportion of overnight time with glucose concentration 5-3% (6-8) 4-0% (3-9) 1.9% (3-2) 4-2% (4-7) -1.86% (-2-90t0-0-81)§
<3-5 mmol/L (2400 h to 0600 h)# \ /

Benhalima et al Lancet Diabetes Endocrinol. 2024 Jun;12(6):390



Closed-loop insulin pump o€ eykupocuv
Cristal study — Minimed 780G P P P YKUR n

Closed-loop insulin pump vs Standard care

Baseline Antenatal period Adjusted mean difference
(over four visits)* (95% CI)t

Advanced Standard Advanced Standard

hybrid closed  insulin hybrid closed insulin

loop therapy  therapy loop therapy  therapy

100 — fe  afn £ ,‘llabj/ fom ALY fex AN
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S 80- S 10
E i E
g 7 E
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ph g 57
g 407 =
E 30- 3
j
= 20- -
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=
0 I I I | I I i E— I__________I __________ I__________I __________ I__________-I
0000 h 0400 h 0800 h 1200 h 1600 h 2000 h 2400h 0000 h 0400 h 0800 h 1200 h 1600 h 2000 h 2400 h
Time of day Time of day

Benhalima et al Lancet Diabetes Endocrinol. 2024 Jun;12(6):390



Closed-loop insulin pump o€ eykupocuvn
Closed-loop insulin pump vs Standard care

Cristal study — Minimed 780G

Beunen et al Diabetes Care. 2024
Nov 1,47(11):2002

Intrapartum Early postpartum
63 140 mg/dL 70 180 mg/dL
. N .
35 7.8 mmollL 3.9 10.0 mmol/lL
27 AHCL* 43 SoCt 37 AHCL% 34 SoC
27.3% 35.3% 8.0% 8.6%
+17.4 P=0.054 +17.5 P=0.809
I P=0.030 I P=0.124
- P=0.146 - +3. P=0.084 3

=>» Improved glycemic control with AHCL =2 Similar tight glycemic control

v This was achieved without increased time below range.
v No severe hypoglycemia or diabetic ketoacidosis was reported intrapartum
and early postpartum in either group.

v" AHCL performed well during both vaginal and cesarean deliveries.




Closed-loop insulin pump o€ eykupocuvn

" AcQaAng xenon
=  BeAtiwon yAuKaidikou eAEyYOU

»  AmmaitouvTtal HEYOAUTEPEG MEAETEG VIA TNV EKTIPNON TNG ETTIOPACNG
O€ MAIEUTIKA — VEOYVIKA oupBauara

duvaToTnTa oTOYXOoU £WS 80mg/dL
(OAeg o1 GAAEG duvaToTnTa 0TOXOU £WGS =2100mMg/dL )

. EyKplon oTnv EupwTtrn — xprjon assisted tecniques (fake carbs)

Murphy et al Diabetes Care. 2011 Dec;34(12):2527

Stewart et al N Engl J Med. 2016 Aug 18;375(7):644

Stewart et al Diabetes Care. 2018 Jul;41(7):1391

Lee at al N Engl J Med. 2023 Oct 26,389(17):1566

Benhalima et al Lancet Diabetes Endocrinol. 2024 Jun;12(6):390



Avallable CL systems

Cam APS FX
(CamDiab, UK)

Control-1Q
(Tandem, USA)

DBLG1
(Diabeloop, France)

ILet Bionics
(BetaBionics, USA)

MiniMed 780G
(Medtronic, USA)

Omnipod 5
(Insulet)

TouchCare Nano System
(Medtrum, China)

AndroidAPS

(open source)

(Tidepool) Loop - Twiist
(open source)

IAPS / Trio
(open source)

FDA - label CE - label

pending (mylife Loop)

=2 years, T2DM
pending
20 years

27 years
T2DM

22 years T2DM

=0 years

21 years
Pregnancy

22 years
=18 years

=2 years
Pregnancy, T2DM

22 years

=6 years




ETTiIAoyr) CUOTANATOG




EmiAoyr ouoTAMATOG

HAIKia, yvwaolako eTTitredo, d1dbeon déoueuonc, IDIAITEPA XOPAKTNPIOTIKA

U XapnAo etmitredo IkavoTnTag XEIPIOUOoU Kal

"Hands-off"

YWnAO €TiTred0 QUTOUATOTIOINONG

dE€opeUOoNG aTNV avTAia

O YWnAO etTitredo 1kavoTNTag XEIPIOHOU Kal
dEoNEUONG OTNV aVTAIa

ATTAOTTOINMEVN EI0AQYWYr/avakoivwon YEUUOATOG
XWPIC €I0aywyr) TTooOTNTAG UdATAVOPAKWY

"Hands-on"

AvTAia TTOU dIATNPEI TTEPIOOOTEPES
TPOTTOTIOINCIYEG ATTO TO XPNOTN TTAPAUETPOUG

O Atopa tTou BEAoUV va €Xouv TOV EAEYXO TOU
fine-tuning

(TToAAaTTAOI OTOXO! VIO OIAPOPETIKA XPOVIKA
dlaoTMara TnG NUEPAG, ISF, Tutrol bolus,
duvaroTnTa TpoTToTToinong bolus ka)

> |d1aiTepol TTapAyoVTEG TTOU KOBIOTOUV Ta IDIQITEPQ TTPOAIPETIKG Modes.XproIua YIa TOV o0V

> ETitredo TEXVIKNAC UTTOOTAPICNS ATTO TNV ETAIPEIQ




Choosing your Hybrid Closed Loop System

Choosing a Closed Loop System:

Key Considerations ‘ I
¥ U g » Size

Remote bolus from phone vs
handset vs pump

Tubed vs
tubeless

Licensed in pregnancy

Look and feel

of the system Choice of cannula

Service support
from company Familiarity with Total daily dose of insulin/
pump/sensor cartridge capacity

Ease of set
changes

DTN-UK

Collaborate * Evolve * Support

Presented by Professor Pratik Choudhary and Dr Emma Wilmot




NMapAyovTeEC TTPOCWTITIKNS TTPOTINNONG

Tubed vs Patch pump

Size of the pump - Interface

Look and feeling of the system - Ease to change set

Remote monitoring and remote bolus



= 2ulNTNON YIa Ta 0OPEAN TNG METAPBAONG o€ avTAia

* |gpdpxnon acPAAEIac — KAIVIKWV 0EQ0UEVWY — NAIKia, TUTTOC dIaRNTn, EyKupoouvn
* [lapouciaon OAwv Twv dI0BECIUWY ETTIAOY WV
= 2ulnToupE TITUXEC TNG (WG Tou aocBevoucg TTou duvNTIKA Ba eTTNPEACOUV TNV ATTOPACT) TOU

= Kdavoupue Tov aoBevr) va aicBavBei eAeuBepoc va oulnThoel OTI BEAEI OXETIKA, KOl VO OKEPTEI
TTWG N avTAia Ba TaIpIAgel oTNV KABNUEPIVOTATA TOU

* O aoBevn¢ dev TTpETTEl va aioBavBei Trieon ) aiocbnua atroTuxiag TTwg OEv UTTOPEI va
QVTATTIOKPIOEI OTIC IATPIKEGC CUOTACEIC - OTI ATTOYONTEUEI TOV VIATPO TOU

» H perdBaon o avtAia Kal n €TIAOYNR TNG AVTAIAG €ival i TTPOCWITIKA ATTOPACcH



Closed-loop insulin pump -

Algorithms

Algorithms for Automated Insulin

Delivery: An Overview

Thomas et al. J Diabetes Sci Technol. 2022. PMID: 33955251

Table |. Main Advantages and Disadvantages of the Currently Most Widely Used Algorithms of Hybrid and Experimental Full AID

Systems.

Alaorithm

Advantages

Disadvantages Applied in

MPC

= PID: Proportional Integrative Differential

= MPC: Model Predictive Control

» Fuzzy Logic
Fuzzy-Logic:
MD-Logic
{DREAMED)

Simple and straightforward,
only calculation of the individual
components P, [, D

Mo complex simulaticn

Initial input of few parameters: Carb/
Insulin facters, insulin action time
Great experience in contrelling
technical systems (eg, heating
systems)

Dynamic model of the control
process, does justice to the dynamics
of insulin delivery control

Prospective calculation of glucose
level based on current insulin dosage
(simulation by iteration)

Dynamics of the effect of different
insulin doses is taken into account

Takes into account inaccuracies in
glucose measurement and delays in
insulin absorption

Simulates glucose regulation, adapted
to physiclogical insulin delivery
{combination of “Control to Range”
and “Contrel to Goal™)

Fuzzy logic approximates the
physiclogical behavior of an individual
patient {(adaptation of control
parameters)

Algorithm is self-learning

Suitable for regulation of large
glucose rises and falls (eg, meals,
physical activity) and thus also
suitable for delivery of meal boli

Only insufficient suited for regulating - Medtrenic MiniMed
large glucose rises and falls (eg, after &T0GITTOG! TBOG
meals, during physical activity)

Ohnly input of static parameters,

such as insulin duration of action

{(information on pharmacckinetics

according to insulin manufacturer)

Does not take into account inter- and

intra-individual variability of patients

Mo predictive calculation of the effect

of insulin delivery on future glucose

levels

Only conditionally suitable for - CamAPS FX (Cambridge
regulating of large glucose rises and App)

falls (eg, after meals, physical activity

etc.)

The complex model requires initial - iAP (Collaboration

input of several parameters (eg, basal Universities Padova, Virginia,
rate under C5lI) Santa Barbara)

- Diabelcop DBLGI (self-
learning by applying methods
of artificial intelligence)

- Tandem CONTOL IQ

- Insulet Omniped 5

Requires a fuzzy logic controller, in - Ceoperation with Medtrenic

which treatment rules have to be regarding implementation in
implemented, making the development the future full AID system
of the corresponding affiliation

function is a challenge



Artificial intelligence

AAyoplBpuoL rov Bacilovtal ota VEUPWVLKA SlKkTua

"‘ﬁ AID on the Model-Data Continuum TREATMENTS FOR DIABETES:

Equation-driven

PD, PID, MPC, MD Logic Data-Driven Control

s V

Intravenous glucose
control: Neural-Network
Artificial Pancreas
(NAP)
UVA, 2023

DCCT Published in
the NEJM,
1993

Albisser et al;
Mirouze, Selam et al.
Pfeiffer et al.

The Minimal Model of Glucose
Kinetics.
Bergman & Cobelli, 1979

Metabolic Tracer Studies
Rizza, Basu, Cobelli

Large In Silico Models and
In Silico Pre-Clinical Trials

“Digital Twins” and “Data
Farming”

" —




Texvnto naykpeac Pacl{OUEVO OE VEUPWVLKA dlKTUA

Neural-Net Artificial Pancreas: A Randomized Crossover Tral of a
First-in-Class Automated Insulin Delivery Algorithm

University of Virginia Model-Predictive Control algorithm

Neural-Net Artificial Pancreas

: Conclusion: In a
240 2401 0 Median .
g ) e o7 | andomized crossover
200 a0l | -~ -percentie 25| study, a neura[l-
o T network encoding of a
_200f I complex model-
B e A B § , o predictive control
180 M 180 ] s _
= bifia Co £ oo ; algorithm
gieor il i,y A geor i '. demonstrated similar
S0l | 'i‘.'. 4 i 3140} Heooy e / AW performance, at a
B | P R e 3 o e i 0 v L fraction of the
S SROTYE VLA A T A computational
oo U W VPN RS 100 1! IR VO . | demands. Regulatory
Al 5 “|and clinical doors are
0 80 therefore open for
aul : . 60 contemporary
18:00 00:00 06:00 12:00 18:00 00:00 06:00 12:00 = =
Time (HH:mm) Time (HH:mm) machine-learning

Meural-Met Artificial Pancreas: A Randomized Crossover Trial of a First-in-Class Automated Insulin Delivery Algorithm.Kovatchev B,
Castillo A, Pryor E, Kollar LL, Barnett CL, DeBoer MD, Brown SA.Diabetes Technol Ther. 2024 Jun;26(6):375-382.

\g\i

methods to enter
the AID field

= Breakthrough TID"

s-:‘?,' Farmr XN © 2024 BreakthroughT1D. All rights reserved. 29



Newtepeg avtAiec woouAivng — O 6pOHOC TTPOC TO TEXVNTO TTAYKPEOLC

Hybrid closed loop > TKaTd MEoO Opo ~ 10% TIR
Medronic 780G

Omnipod 5 » MeyaAuTepn BeATiwon o€ TITWXN YAUKQIUIKY pUBUIoN

Control 1Q
CamAPS FX » E@IkTOC 0 0T1OXOC TIR > 70% OTNnV TTAEIOVOTNTA TWV 00OEVWV

» EkTTaideuon — otpatnyikr avaAoywcg PJE TOV TUTTO TNG AVTAIOG

Diabeloop DBLG1 System

Fully closed closed loop

¢t == e e e e e e ———— -

Bihormonal Pumps






