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e Continous Subcutanous Insulin Infusion (CSlI)

* Sensor augmentierte Pumpe (SAP)
* Advanced Hybrid Closed Loop (AHCL)
 Artificial Pancreas System (APS)
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Sensor unterstitzte Insulinpumpentherapie
ab 1963

A H Kadish (Biomed Sci Instrum 1963;1:171-6)
* "Servomechanism for blood glucose control"

E F Pfeiffer (mmw 1975 May 16;117(20):849)
Kommerzialisierung 1977: Biostator -5 WW\JF
1 N

S S Schwartz (Diabetologia 1979; 16, 157-164)

* "Use of a Glucose Controlled Insulin Infusion System (artificial beta = =%&-%
cell) to control diabetes during surgery" :

M Shichiri (Lancet 1982;2:1129-31) i T
* "Wearable Artificial Endocrine Pancreas With Needle-Type U — e T B
Glucose Sensor" T B L T T A e
TP . srome R
JDRF "Artificial Pankreas Project” 2005 .
£ == S |
. . .. o = - |
Studien unter stationaren Bedingungen HEh I 1 ‘
e 2008 - Medtronic %E ad WM "Tﬂ{}m'
e 2010/2011- Deltec Cozmo Pumpe, FreeStyle Navigator, APCam01 d L ALbLLL L RLb L Rtblale el
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STen‘pler,Emnl_EndQLﬂDQl_l&M S Weinzimmer et al. Diabetes Care 31:934-939, 2008 E"' IIM PM  AM PM  AM PM AM FPM  AM PM AM  PM
M Shichiri et al. DIABETES. VOL. 33, DECEMBER 1984 R. Hovorka etal. BIVIJ, 2011; 342: d1855 und Lancet 2010; 375:743-51 ggwm sua sbe bu ha Guo kln



https://diabetesjournals.org/diabetes/article/33/12/1200/5748/Closed-Loop-Glycemic-Control-with-a-Wearable
https://www.frontiersin.org/articles/10.3389/fendo.2022.919942/full
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC3077739/
https://www.thelancet.com/action/showPdf?pii=S0140-6736%2809%2961998-X
https://watermark.silverchair.com/zdc00508000934.pdf?token=AQECAHi208BE49Ooan9kkhW_Ercy7Dm3ZL_9Cf3qfKAc485ysgAAAz0wggM5BgkqhkiG9w0BBwagggMqMIIDJgIBADCCAx8GCSqGSIb3DQEHATAeBglghkgBZQMEAS4wEQQMK4_cqg9c25N2PEVpAgEQgIIC8Jsp4fHIogElrHADzJNo_Cq70w18o_MqqIbSsPOzEgksJZa0o0pvAEnRvuw-38SoSQQTN4nO3NKNkUiAHNnSC5cJo4twNEBBZliUEtxea2r63vca51XmN7Rrz41q0Zm-NzH3T98OW2OYKy6DMkLNq38Gp9akaZPMOURdXWE5tKBH1i3GBxPtTuYdGsd2g7pTP0M2VQ1q1u6tW5PSDmbZdDHgyauX9kI_9vOB9GbUmqCCeIIKt0eUlZQqqLF9IbPJknMkU3BC1JstD4EisNbH9ybMoq8aXZ8P29FpFBDEAOu-WQpvjz39yguEhWOuoMudY_sW8kVeW9593ees9wWN7Bir6krAaqMPb7KdUPcPySFc_s6Z5FWlG8NKhlnSVPdg4bc0ap9nHGOKyfOS0io8iG2upusszTh_W9GowXrqMxZpAeKGvQzAydR-wMELbbATzuSAbcqQVseFWMoajPOLUXYD0YQL9IoyByCHPZz5ANxzBf6fT42NcVScH2_X6qEZYUnBDe6l_c5Y24sifLc1-J0Hg1-mIPsZsLpVSw4IA4Nl-sFvBHbTs39dDkwz4VVX1GwcBDJLC7OCuC__aO1oNgdX-CftqSkio4lPHeH2knK83npfQiB9OQwjUtbMzvXQHTKpRracSNwkKm61V2kM9xpG6LCpto51vSLGEG0rwHe3zTArbXh_QulpuSh1aG6xZZB6ruOEnEU5VtDlc4HZEiKvq4rxKR_ti1iNbdnXfjVE0hIsPNdYUlhrrxVxVv7JNwntoIfpTTWGnm5-UfujC1qE8BMLDaD16jo4szs6HDIwnM9kNnaeLZVbZVVHDulTREscsAWOYSoOmjoM1cfZdz7O9YMyHD8_E6oCLPWqQvdayV9_ofXJls2XCcSmhvg9x2o2Wz2Anvpq36tiVTc5eLraCAC3jQ6OQHz7_YtD5dqPn6rWAdGSEh1uGV13FDYS88E-WG1CvGJ5PCwNr2W4PMh-z4PDifainG2KHucvjiDg

Sensor unterstitzte Insulinpumpentherapie

bis2015inder Schweiz

* MiniMed VEO (Medtronic)
« #WeAreNotWaiting — Bewegung

 Tidepool
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Sensor unterstitzte Insulinpumpentherapie
2015-2018in der Schweiz

* Marke Eigenbau: OpenAPS, Tidepool Loop
* MiniMed VEO -> 640G -> 670G (Medtronic)

First Generation Second Generation Third Generation

435

Very-Low-Glucose Hypoglycemia Hypoglycemia/ Automated Fully Automated Fully Automated
Insulin Off Pump Minimizer Hyperglycemia Basal/Hybrid Insulin Closed Multihormone
Pump shuts off Predictive hype- Minimizer Closed Loop Loop Closed Loop
when user not glycemia causes Same product as Closad loop at all Manual meal-time

responding to alarms, followed #2 but with added times with meal- bolus eliminated

low-glucose alarm

by reduction or
cessation of insulin

delivery before Mgh threshold (e.q.
blood glucose 200 mg/dL)
gets low

feature allowing in-

sulin dosing above

time manual-assist
bolusing

https://www jdrf.org/



Sensor unterstitzte Insulinpumpentherapie

2019 in der Schweiz

* Marke Eigenbau: OpenAPS, Tidepool Loop, Loop
* MiniMed VEO -> 640G -> 670G (Medtronic)
* TouchCare Patch Pump (Medtrum)



Sensor unterstitzte Insulinpumpentherapie

2020in der Schweiz

* Marke Eigenbau: OpenAPS, Tidepool Loop, Loop
* MiniMed VEO -> 640G -> 670G -> 780G (Medtronic)

* TouchCare PatehPump(iviedtrum]




Sensor unterstitzte Insulinpumpentherapie

2021 inderSchweiz

* Marke Eigenbau: OpenAPS, Tidepool Loop, Loop
* MiniMed VEO -> 640G -> 670G -> 780G (Medtronic)
e Accu-Chek Insight mit DBLG1 (Roche, Diabeloop, Dexcom)

e t:slim X2 mit Control-IQ Technologie (Tandem Diabetes Care, Dexcom)



Sensor unterstitzte Insulinpumpentherapie

2022 inder Schweiz

* Marke Eigenbau: OpenAPS, Tidepool Loop (submitted to FDA), Loop

* MiniMed 640GG -> 670 -> 780G (Medtronic)

e Accu-Chek Insight mit DBLG1 (Roche, Diabeloop, Dexcom)

e t:slim X2 mit Control-1Q Technologie (Tandem Diabetes Care, Dexcom)
* YpsoPump mit CamAPS FX (Ypsomed, CamDiab, Dexcom)

* OmniPod 5 mit SmartAdjust™ (Insulet) - FDA Zulassung 01/2022



Sensor unterstitzte Insulinpumpentherapie

2023 inder Schweiz

* Marke Eigenbau: OpenAPS, Tidepool Loop (FDA approved), Loop

* MiniMed 640G -> 670G -> 780G (Medtronic) - auf SmartWatch

e Accu-Chek Insight mit DBLG1 (Roche, Diabeloop, Dexcom)

e t:slim X2 mit Control-1Q Technologie (Tandem Diabetes Care, Dexcom)
* YpsoPump mit CamAPS FX (Ypsomed, CamDiab, Dexcom, Abbott)

* OmniPod 5 mit SmartAdjust™ (Insulet, Dexcom) - immer noch nicht

e Solo (Roche) mit ? - kommt doch



Evidenz

e Fur alle 5 Systeme + Marke Eigenbau
e Zunehmend basierend auf Real Life Daten

e Recht ahnliche Ergebnisse



Hybrid Closed Loop Systemein T1DM eSwiss [
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Erste klinische Evidenz

e n=124, TIDM, mit CSlI * n =28, mit TIDM, mind. 6/12 mit CSIl + CGM

* Minimed 670G fur 3 Monate * Open-label,randomized, cross-over (Graz, Cambridge)

* Vergleich mit 2 Wochen Run-In ohne  ACHL (Dana + Florence D2A) vs. CSll ohne Loop
«Hybrid Closed Loop System» * Je 4 Wochen, 2-4 Wochen wash-out

* "free living"
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e
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Control period Closed-loop period

Safety of a Hybrid Closed-Loop Insulin Delivery System in Patients With Type 1 Diabetes.
Richard M. Bergenstal et al. JAMA 2016;316(13):1407-1408.

L. Ballyetal. LancetDiabetes Endocrinol 2017; 5: 261-70


https://jamanetwork.com/journals/jama/fullarticle/2552454
https://boris.unibe.ch/94060/1/1-s2.0-S2213858717300013-main.pdf

% Time in Range 70-180 mg/dL

100%

80%

60%

40%

20%

0%

MiniMed™ 780G

 N=113, mit T1DM, viele mit MDI und ohne CGM
« Multinational, cross-over, je 3 Monate

* 670Gvs. 780G

* Verscharfung des Zielwertes wahrend der Studie
 Mehr Insulin (weniger Basal, mehr Bolus)

Time in Range over 24 Hours by Treatment Arm
100%

80%

60%

40%

Cumulative Distribution

20%

Median: = 670G =—e— AHCL 0%
IQR: ©670G @ AHCL =0% 220%

0:00 2:00 4:00 6:00 8:00 10:00 12:00 14:00 16:00 18:00 20:00 22:00
Hour of the Day

Bergenstaletal. Lancet. 2021 Jan 16:397(10270):208-219,

m— Baseline 670G

240% 260% =80%
% in range 70-180 mg/dL

AHCL

2100%
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> Diabetes Technol Ther. 2021 Sep 15. doi: 10.1089/dia.2021.0203. Online ahead of print.
Real-world Performance of the MiniMed™ 780G
System: First Report of Qutcomes from 4'120 Users

Julien Da Silva ', Giuseppe Lepore 2 3, Tadej Battelino 4 5, Arcelia Arrieta 8,
Javier Castafieda 7, Benyamin Grosman 8, John Shin 9, Ohad Cohen 10

MiniMed™ 780G system real-world performance

In the young =15 years and adolescents and adults >15 years

All users s15S years >15 years
Users', p 41,481
Time in AHCL, % 70.0 907
Mean SG, mg/dL (mmol/L) 150 4 1518
GMI, % 69 59
E=5EED it - | ==Ra=m

19.0 19.2 18.9
Time in Ranges, %
L R =

0.5 0.6 0.4

Medtronic

B B I L B L LI L R

comparison with pre-AHCL was possible (N=812) reduced their GMI by 0.4+0.4% (p=0.005) and
increased their TIR by 12.1+10.5% (p<0.0001), post-AHCL initiation. More users achieved the
glycemic treatment goals of GMI <7.0% (37.6% vs 75.2%, p<0.0001) and TIR >70% (34.6% vs
74.9%, p<0.0001) when compared to pre-AHCL initiation.

Conclusion: Most MiniMed™ 780G system users achieved TIR >70% and GMI <7%, while
minimizing hypoglycemia, in a real-world condition.

https://www.diabetotech.com/blog/updates-on-aid-systems-attd2023


https://www.ncbi.nlm.nih.gov/pmc/articles/PMC9194961/pdf/nihms-1672134.pdf

Accu-Chek Insight mit DBLG1

* n=25TIDM

 CSllund CGM fir Gber 1 Jahr

e 1 Woche Run-In, dann 6 Monate DBLG 1
Vergleich vor und danach

p<0.001

p<0.0001

Time in range 70-180 mg/dL (%)
P
3

20
Baseline 6 months Baseline 6 months

= ~ p<0.001

'3 T80 o

3 $

c c 60

B e

2 ® 40

3 8 40

[T Fel

o ® 2

o ]

E g

Baseline 6 months = Baseline 6 months

Diabeloop DBLG1 Closed-Loop System Enables Patients With Type 1 Diabetes to Significantly
Improve Their Glycemic Controlin Real-Life Situations Without Serious Adverse Events: 6-

Month Follow-up. Coralie Amadou. Diabetes Care 2021 Mar; 44(3): 844-846,

Median %CGM in Specified Range

100

80

60

40

20
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* n="ersten" 3700, TIDM mit Tx Beginn vor April 2022

e Retrospektivvon "DBLG-1 Cloud"

* 365 Tage

n=3661 n=3094 n=2080 n=987 n=318 n=3706
100 = - 2z T s
43% Elsox Hls3% [ls5s» s 7% B 5.0%
202%  211%  215%  21.8%  21.1% 21.1% B o
g
2
-
g
g 60 -
f=4
£
73.9% 72.3% 71.6% 70.6% 70.8% 72.1% 2 0 - 4 i -
&
g
& 201
0.8% 0.8% 0.8% 0.8% 0.9% 0.8%
B 0.1% [ 0.1% [ 0.1% S 0.1% B 0.1% L 01%
14-30 31-90 91-180 181-270 271-365 overall 0 . , , . § . .
Duration of closed-loop use (days) 14-30 31-90 91-180  181-270 271-365  overall baseline
estimated
from HbAlc
Duration of closed-loop use (days)
Pierre-YvesB. et al. Diabetes Obes Metab.2023:25:1607-1613


https://care.diabetesjournals.org/content/44/3/844
https://dom-pubs.onlinelibrary.wiley.com/doi/epdf/10.1111/dom.15008

t:slim X2 mit Control-1Q Technologie

* n=168,T1IDM
* mit CSIl oder MDI
* 8 Wochen Run-In
* 2:1 HCLP vs. Sensor augm. Pumpe
* 26 Wochen
A
2 100 O Closed loop (N=112) [ Control (N=56)
g 90
S 804
23 701
£ o
2o 504
Ex
= "I‘ 40
S 304
£ 20
g 104
= 0 T T T T T T T
Baseline 1-4 5-8  9-12 13-16 17-20 21-26
Weeks
B
g 100 Closed loop (N=112)
G_ 80
£3
2! =
£ 2 40 Control (N=56)
S5 e
™ 20
@
I
& 0 T T | R é T T 1 1 T 7T é T é | T T T é é é T T
B R R A S G CRRC RS s
Time of Day

Six-Month Randomized, Multicenter Trial of Closed-Loop Control in Type 1 Diabetes.
S.A. Brown, N Engl ) Med, 2019 October 31;381(18):1707-1717

CE

n=9451, TIDM oder T2DM
Retrospektiv

von «Tandem’s Cloud»

2 Wochen vor vs. 12
Monate nach Control 1Q
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>250mg/dl 12% 6% 6% 6% 6%
180-250 mg/dl 18% 18% 19%

Target Range
70-180mg/dI

Percent Time in Ranges

23%

75%
64%

75% 74%

I 74/0 I
1% l/a

6%

19%

74%

Jome/d 1% 1% 1% 1%
<54 mg/dl <0.2% <0.2% <0.2% <0.2% 0.2%
Baseline 14 days 1 month 3 months 6 months
Basal IQ-Technology
N = 9,010 participants who had Baseline 12-month Control- Cg’;zg::](g : e
>75% CGM data available (Basal-1Q) 1Q use " P
Difference
GMI [%] 7.2% 6.9% -0.3% <0.001
Time Below Range <70mg/dL 0.9% 1.05% +0.15% n.s.
Time Above Range >180mg/dL 33.2% 24.3% -9.0% <0.001
Mean Sensor Glucose 164 mg/dL 152 mg/dL -12 mg/dL <0.001

People At Worst Control At Baseline Improved Most (Analysis Suggeste

12-month Control-1Q | Control-IQ - Baseline
; p-value
use Difference

Select N=242 participants with Baseline

Baseline
(Basal-1Q)

d by Dr. Gregory Fotlenza, BDC)

GMI >=9 %

GMI [%] 9.5% 8.1% -1.4% <0.001
Time in Range 70-180mg/dL 19.6% 46.7% +27.1% <0.001
Time Below Range <70mg/dL 0.3% 0.5% +0.2% N/A
Time Above Range >180mg/dL 80.1% 52.8% -27.3% <0.001
Mean Sensor Glucose 258.2 mg/dL 200.9 mg/dL -57.2 mg/dL <0.001

One Year Real-World Use of the Control-1Q Advanced Hybrid Closed-Loop
Technology. Marc D B et al. Diabetes Technol Ther, 2021 Sep:23(9):601-60 8.


https://pubmed.ncbi.nlm.nih.gov/33784196/
https://pubmed.ncbi.nlm.nih.gov/31618560/
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YpsoPump mit CamAPS FX (

* Keine Studien mit "mylife Loop", aber solide Erfahrung mit CamAPS FX

* Prof. R Hovorka: "Ein Mathematiker erschafft den artifiziellen Pankreas"

R Hovorka et al.2010Feb27;375(9716):743-51 R Hovorka. BMJ. 2011; 342: d1855.

* n=133, dsAlter 13, TIDM, suboptimale DM Einstellung, mindestens 3 Monate mit CSI|
* Multicentre, multinational, parallel, randomisiert
e "Usual care with insulin pump" vs. "closed Loop", 6 Monate

Baseline 3 months 6 months Adjusted differenceat  p valuet 2.0 @ CamAPSFX
6 months (95% Cl)* O FlorenceM o 20
Closed-loop  Control Closed-loop  Control Closed-loop  Control 154 0
o} O
group group group group group group
o] [a)
i i 107 D L0 g
Primary endpoint . o ]
Number of participants 65 68 59 62 57 62 - . E 05 o o ‘?
£ ]
HbA,, mmol/mol; 66 (8); 67(8); 60 (11); 66(9); 60 (12); 64 (8); -35 (-6-5t0-0-5); 0023 é o ® ® z
HbA, % 82%(07)  83%(07)  76%(10)  82%(08)  76%(11)  81%(08)  -032pp(-059to-0.04) R O-gggmmm=mmm==r=mm=e O e o @
Day and night (key endpoints)# © O o OO ' ®
® 05 ©oo0 o o o oy
Number of participants 65 67 54 62 52 62 < 5 o o] @] ] g
Percentage of time 47% (12) 46% (13) 57% (15) 46% (12) 54% (17) 47% (12) 67pp 0.0043t £ 104 (o] o) o) 00 ® .' --10 2
with glucose level (22t0113) -5 0O o L™ &
3-9-10-0 mmol/L =) L 3
S 154 & e o 3
Mean glucose 10-3(1-8) 10-4 (2:0) 9:0(26)  104(1-8) 97(29)  101(18) -033 039% S =
(mmolfL) (-1-08 t0 0-43) 204 --20 g
Percentage of time with glucose level ' bt =
>10-0 mmol/L 46% (15) 47% (16) 33% (19) 47% (15) 38%(20)  46% (15) —7.0pp - 2.5
(-12.5to-15) .. 30
<3-9 mmol/L 6-1% 4-9% 6-2% 3-8% 6-1% 5-4% 0-53 pp - -30 T T T T
(median) (27t095) (20t094) (30to127) (21t099) (3-0to121) (20t012:0) (-1.78t02-83) 0 20 40 60 80 100

Closed-loop use (%)

J Ware etal. Lancet DigitHealth 2022; 4: 245-55


https://www.thelancet.com/action/showPdf?pii=S2589-7500%2822%2900020-6
https://jdrf.org.uk/stories/professor-roman-hovorka-how-a-mathematician-built-the-artificial-pancreas-for-type-1-diabetes/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC3077739/
https://www.thelancet.com/action/showPdf?pii=S0140-6736%2809%2961998-X

YpsoPump mit CamAPS FX

ATTD 2023 Berlin

* n=1805 Datensatze

* Retrospektivvon "CamAPS Fx Cloud"

* 95%in Auto Mode

eSwiss
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CamAPS FX: Real world analysis

22 - 64 years > 65 years

Overall <6 years 7 -14 years

15 - 21 years

95

820 43

Users (n)

1805 214 203
84 0(54.01180) 950 (610,1220) 840

(55.5,117.0) 77.0 (475 1160) 880 (X

80.124.0) 810 (595, 127.0)

414109 692+34

Observaton period (days)

Age (years)

3024193 3815 103222

173220

55.9 (434, 76.6)

4281(299,623) 42 3(304,544)

Total daily insulin (U/day)

37.3(208.52) N 2(76,160) 308 (21.7,43.3)
94.7(900,069) 956(92697.1) 03.9(89.0, 96.4)

932 (84 5, 95.0)

949(904,.969) 96.1(93 7,97 4)

Lo e - 85211 87412 8211 71.7:08
Mean glucose (mmobL) 8411 88411 L 4 o b
Glucose SD (mmoiL) 3,107 3407 33:08 356 .V .; = ce
) CV (% 302455 38,7245 38.9455 395459 351£51 30.6
:‘I:l:::)’ri <R 69 T 7 TA 69 66
M (%
p"”wm‘mp : m‘nﬁ — 71262115 66.9£11.7 705£104 689+112 742+113 B18187
.m.m”mn"ou 2474118 2974120 20 3£10.7 28521156 2334118 10 4+¢91
1’(:::::::: 52(25,94) 79(42 134) 71.1(3.9,105) 8646 137) 43(19,78) 18(08 ‘s 2)
<3.9 mmoil 23(1.3,30) 30(18,45) 29(18.49) 22(13.35) 21(1.1,3.9) 13(0.7,26)
<30 mmoll 04(02,07) 0.5 9) 0.5(0.3,09) 04(02.07) 0.3(0.1,08) 0.1(0.1,0.4)
Data are mean+SD or median (IQR). SD=standard deviation cVv rm-rlnwl“«,\u GMIzgiucose management Indicator

https://www.diabetotech.com/blog/updates-on-aid-systems-attd2023



Open Source

* n =558, TIDM, auch Kinder

* prospektiv, observational, real-life (von zu Hause)
* Baseline mit SAP vs. 1-6/12 mit AHCL ("Loop")

* Keine DKA oder schwere Hypoglykamien

* Hypoglykamie Rate etwas hoher

A% B 1%
<
s
E)
E 90%- 80%
s
8 5
g 3
‘s 80% 2 60%
) 2
g a
o« $
£ 70%- £ 40%
£ g
< 3
g 60% 20%
3
o
50% T T T T T T T T T T T o./.-.I T T T T T
" " " " 280% y
%% % % % % % % % 4% 4 % 20% 220% 240% 260% 280% 2100%
% 7 T 9w e e Yo % % %% Percent in Range 70-180 mg/dL
G . v
Time After Loop Initiation Y % %
"
ﬁ 100% 20%
[=2] - |
< 3
o
1.5%
2 80%- £ 15%
s
e 3
= v
Q
o o .
10%-4
£ 6% g % . 55
(14 = &l e 5 > @ial e »
= - . B, e 2.3 o o *
© S . 9. P BT
S os% . R
£ 40% b e .
- o oL
- o
3
o 0.0%
S 2% — T T T T T T T T T T T
g = 3 = 2 2 = 2 = = s o g 8 8 8 8 8 8 8 8 8 8 8
g8 8 8 8 8 8 8 g & 3 & ¢ &8 &§ § &8 & 8 &8 § @ & & §
5 8§ 8§ 838 2 8 ¢ 5 8 2 § S 5 2 2 & X 8
Hour of Da
Hour of Day v

Lum et al, DIABETES TECHNOLOGY & THERAPEUTICS Volume 23, Number 5,2021
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n =97, TIDM, 50% Kinder, 24 Wochen
Open-Label, randomized (1:1), controlled

SAP vs. Open Source AHCL (OpenAPS)

Keine DKA oder schwere Hypoglykamien

AEs nicht erhoht
A Children

Eoo]

£a

H

B0 301

g 20

0Michlnght Za!m. 4al.m‘ Sal.m. Bal.rn. loé.m. Nolon 2pl.m. 4pl.m. GpI.m. 8pl.m. lﬁp;.m. M\d;nght
Time of Day

B Adults

By

EE‘ 70-]

E% :g: M
5«

5 ZE;

T T T T T T T T T T T T 1
Midnight 2a.m. 4am. 6am. 8am. 10am. Noon 2Zpm. 4pm. 6pm. 8pm. 10p.m. Midnight

Time of Day

Burnsi N Engl) Med 2022:387:869-81


https://www.ncbi.nlm.nih.gov/pmc/articles/PMC8080906/pdf/dia.2020.0535.pdf
https://www.nejm.org/doi/pdf/10.1056/NEJMoa2203913?articleTools=true

: : , eSwiss
OmniPod 5 mit SmartAdjust™ eSwiss... &3

 N=251, TIDM
e 17 Diabetes Institute in den USA

e Multizentrische, einarmige Studie :
* 2 Wochen Standardtherapie Phase
* 3 Monate automatische Insulinabgabe

ATTD 2023 Berlin

* n="ersten" 31.000 Datensatze

e Retrospektivvon "OmniPod 5 Cloud"

* Jenach Zielwert (7.2-8.3, 6.7, 6.1mmol/l) TIR: 55/63/71%
* TBRunter 1.2% (auch bei ZW von 6.1 mmol/Il)
"Adolescents" TIR 65%

* Viele Boli (= oder >4x am Tag), bessere Einstellung

e Sport mit moderater Intensitat

= 3 5 & 3 8
[noww] aso3nio sosues

400 800 1200 16:00 20:00 24:00

MulticenterTrial of a Tubeless, On-Body Automated Insulin Delivery System With Customizable Glycemic Targets https://www.diabetotech.com/blog/updates-on-aid-systems-attd2023
in Pediatric and Adult Participants With Type 1 Diabetes. Sue A. Brown etal. Diabetes Care 2021:44:1-11


https://care.diabetesjournals.org/content/44/7/1630

Unsere Erfahrung

« T1IDM n =319
.+ CGM/FGM: n = 272 (85%)
. CSII: n = 252 (79%)
. AHCL: n =100 (31%)

L/ “‘E Dﬁz‘m i y: ;—"
. e = \ o L s
"Diabetes =*

Technologie =~ DTE 2022- Dlabetes Technologle Event

Zentrum" 3. Sptember 2022, St. Ga!lgn




AHCL im eSwiss - kleine Statistik (n)

* MiniMed 780G: 47
* Insight mit DBLG1: 34
e t:slim X2 mit Control-IQ Technologie: 8
* YpsoPump mit CamAPS Fx: 11
* OmniPod (immer noch nicht 5): 64 (+2 Looper)

* Verwendung in T2DM 7
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Praktischer Ablauf

weitere Beratungen:

e Probleme? Fragen?

e Basalratentest

e Temp. Basalrate

¢ Katheterauswahl

e Fehlerquellen

¢ Hyperglykdmie und
Ketoazidose

e Hypoglykamie

¢ Bolusvarianten

e Einstichstellen
anschauen

e Pumpe auslesen

e Wechsel Infusionsset

e weitere Funktionen

MPA / DBR

/ Firma

erarbeiten : \
e Anpassung bei techn.

besonderen Situationen Einfihrung

wie Sport, Erkrankungen

Krankenausaufenthalte,
Pumpenpausen

e Pumpenauswahl /
Auswahl Zubehor

e Unterschied zur ICT

e Basalrate /-profile

e Insulinwirkung

® Hypoglykdmie

e Hyperglykamie

s Ketoazidose

e Bolusarten /- rechner

¢ KE und
Korrekturfaktoren

¢ Planung der
Umstellung

Bestellung der Pumpe




eSwiss
Case 1: Frau A H’ 74 J MEDICAL & SURGICAL CENTER @

Adipositas, DM Makulopathie, reduzierte Hypoglykamieschwelle, sehr compliant, sehr
geregelte Lebensumstande

Zeitraum: 31/07,/2023 - 13/08/2023, 14 Tage | Auswahl Zeit-Intervall . [[] Einschl. manuell eingegebene Daten
ac - Messwert Messwert
HbA1c (%) il | v

[
Dat
Uhi
Sig
Nofi
AG

=

— i

]

= 00!

\

\

E Jan 2015 Jan 2016 Jan 2017 Jan 2018 Jan 2018 Janm 2020 Jan 2021 Jan 2022 Jan 2023 L

50 259 2.4 B sl FIRCS 2.1 2 21 28 2.2 2.9 3.2

Einheiten fiir Durchschnitt und Standardabweichung in mmol/l



eSwiss 23

MEDICAL & SURGICAL CENTER

Case 2: HerrRR, 35

Bauleiter, 80 h Arbeit +, Raucher, Microalbuminurie, Hintergrundretinopathie, sehr compliant

Basics Daly BGlLog Trends € Jul5,2023-Aug1,2023 3 » & Print Device settings
twme oueme I ~OMMOME -fAm| ,\BGM CGM\..-}-- >

27.06.2023 02.03.2023 15.11.2022 05.07.2022 05.04.2022 04.071.2022 23.09.2021 24.06.2021 22.03.2021
Datum 27.06.2023 02.03.2023  15.11.2022 05.07.2022  05.04.2022 04012022 23.09.2021 24.06.2021  22.03.2021
Uhrzeit 08:14 08:17 08:44 16:44 16:28 10:23 08:10 08:18 17:20
Signiert
Motizen erste 2 Woche etwas Datenve

Referenzwert  Einheit
AGP | BZM Auswertung
[=| Zeitraum = t TMonat + 1Monat * 1Monmat + 1Monat ~ 2Woche = 3Monate v 3 Monate * 3 Monate * 3 Monate «
[=| Scans/Messungen pro Tag - n 4 5 B 6
[=| Tragzeit =80 %a 96 96 83 94 a3 73 81 84 81
'—] Durchschnitt <7.8 mmol 8.6 95 8.5 8.3 CCa 27 [ | ] 126 |
[-| Standardabweichung <3.5 mmolfl 33 3.8 34 a7 4.1
[=| Variationskoeffizient <36 % 45.3 46.1 48.9 40.6
[=] Variationskoeffizient =36 %% 38 40 40 45 48
[=] GMI <6.5 % 70 74 7.0 6.9 7.0 8.8 82 8.4 8.7
=152 Sehr hoch (>13.9 mmolf <5 3 | ¢ | o | o | w | w | m» | 3 | 3% |
[=| BZ Hoch (10.1-13.9) =25 % 23 26 19 12 19 25 27 24 28
[=| BZ Zielbereich (4.0-10.0 mmol/l) =70 Ya B85 58 68 65 81 29 a3 36 N
'~ BZ Niedrig (3.0-3.9 mmol/l) <4 % 3 1 3 4 8 4 5 5 2
'=| BZ Sehr niedrig (<3.0 mmolfl) <1 % 1 0.4 1 2 | 2 [ 2 | 3 | 2 | 0
e | | | 59 J:
| cv (CcaM) @ 39« | B*::"r

281
535%

|, v Filter Devices 2 | @




Case 3:HerrAS, 60

pankreopriver DM, minimale Insulinreserve, Alkohol- und Nikotin Abusus, schwierige
psychosoziale Situation, Microalbuminurie, PAVK

_ I o —
AGP 15.05 e _

I

AVG

( mmol.)

13.9

100

3.9
3.0

Datum

Uhrzeit
Signiert
Motizen

AGP | BZM Auswertung

|=| Zeitraum

|-| Scans/Messungen pro Tag
|=| Tragzeit

|=| Durchschnitt

|-| Standardabweichung

|=| Variationskoeffizient

[=| Variationskoeffizient

(=] GMI

[=| BZ Sehr hoch (>13.9 mmol/l)
|=| BZ Hoch (10.1-13.9)

|=| BZ Zielbereich (4.0-10.0 mmolfl)
|=| BZ Niedrig (3.0-3.9 mmol/l)
E| BZ Sehr niedrig (<3.0 mmol/l)

Referenzwert

=80
<78
<3.5
=36
=36
<B.5
<b
<25
=70
=i
<1

Einheit

%
rmmaolfl
mmaolfl

%

%o

%o
Yo
Yo
Yo
%o

31.03.2023
31.03.2023
13:47

1 Monat

88
9.8
25

26

75

58
0.1

-

eSwiss
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16.12.2022 04.08.2022 | |itellingen o4
16.12.2022 04.08.2022 )
13:52 08:33

1Monat = 3Monate ¥ (05,

6 0.01
98 59 — —
07 KN
mmaol/L
36 J
99 |
“ 75
“ 28|
42 1
0 1 % |
0 0



8,5

7,5

6,5

5,5

MiniMed™ 780G Statistik

Stand November 2021

HbAlc

/}//

6l

.\.

HbAlc 640

HbAl1c 780

8,5

7,5

6,5

55

GMI

7,5

6,5

5,5

GMI 640 GMI 780

GMI

<

GMI 640

GMI 670

GMI 780

90
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eSwiss
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Unsere Erfahrung

* Patientenauswahl und - vorbereitung
* Motivation entscheidend
e Bereitschaft KHs ,,immer” und rechtzeitig einzugeben
e Unterschiedliche Ausgangslagen (De Novo — Wechsel — Nur Verbindung)
* Gute Vorschulung -> Auffrischungvon FIT Prinzipien
* Nicht zu viel Vorbereitung

* Ablehnung durch Patienten
* zu aufwendig
* keine Motivation kontinuierlich Bolus Rechner zu benutzen
e gut eingestellt und haben sich arrangiert
e abwarten was noch kommt



Herausforderungen

 Uberlastung
* Grenzwertig adaptierbar flr extremeren Sport

* Klage Gber Autonomie Verlust

* Individualisierunsmaoglichkeiten trotz Algorithmus
* Anpassbare Zielwerte
* «Hypoprotect-Funktion», «Korperliche Aktivitat»
* Mehrschichtige Algorithmen (1. kein Hypo 2. BZ Analyse, 3. Vergleich zu Vordaten)

* Anpassungder Aggressivitat
* Anpassbare Basalrate als Basis fiir Microboli



Consumer Needs

e Zuverlassig und moglichst klein

* Gegensatzlich
* Unbedingt auf dem Handy! - Um keinen Preis auf dem Handy!
e "Remote Bolusing" wichtig — Bolusabgabe unbedingt mit Pumpe
e Kein Infusionsschlauch - Unbedingt Infusionsschlauch
* Moglichst viel Einflussnahme - Moglichst wenig Einflussnahme

e Superkleber, aber ohne Hautirritation
* Moglichst lange Wechselintervalle
 Effektiver 24h Support

=> |ndividualisierung und Matching



Unteschiedliche Algorithmen?

fruhstick

Glukose & Ercignisse

Bolus & Kehlenhydrate (¢

eSwiss

MEDICAL & SURGICAL CENTER .
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Algorithmen Typen

Proportional, Integral,

Derivative Controller

Model Predictive Control

Fuzzy Logic

Method

Systems

Benefits

Drawbacks

Evaluate deviation from target
glucose and use operations on
these data to change insulin
delivery

Medtronic 670G

Easy to implement

Does not require information
about carbohydrate intake

In unaltered state usually has

worse performance vs other

Endocr Rev. 2019 Dec; 40(6): 1521-1546.

Model future glucose and
deliver insulin to bring the
predicted glucose into target
range

Tandem

OmniPod

Beta Bionics

Loop

OpenAPS

AndroidAPS

Good performance in
subcutaneous hybrid closed

loop

Can add information from
various sources to better
predict future glucose

In theory, models can be
tailored to an individual

More difficult to implement

Establish specific rules for what
to do to insulin delivery based

on available data

MD-Logic

Can add additional data sources
or perform operations on
existing data sources to add finer
levels of control

Possible optimizations with

machine learning

Often starts with generalized

“expert” opinion to establish

Input
Blood Glucose Value

<j_‘

Patient
-~

Output
Insulin Infusion Rate

Desired !

Blond Glucosel

i

Sensor iy |
(CGM) _®i
1

-

Patients :

Meal announcement

Meal
Exercise
Disturbance

Insulin
pump

Sun Joon Moon et al.

PID Controller

% Proporticnal

v
ne]

¥ —+—+ Integration

« Differentiation |

eSwiss
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Mode| Predictive Controller

Desired
Blood Glucass

eS

i
i
! Pastinputs Predicted !
Input Sensor () Past outouts § ' " outputs |
Blood Glucose Value (CGM) - i i
—~* |
Patients : Future Errors :
. _ Meal announcement 1 |
Control
Meal Algorithm
Exercise
Disturbance
Patient
Output L Insulin
Insulin Infusion Rate pump
e
Bloodez‘:mcse: Fuzzy Logic Controller
L]
Input Sensor * ®, [erTe—— i
Blood Blucose Value (CGM) A Fuzzification ] Mechaniem } -[ Dduzziﬁmﬁm]
T %
- [
Patisnls !
i

w -)
Patient
N

Meal
Exercise
Disturbance

_ Meal announcement

Qutput
Insulin Infusion Rate

Insulin
pump

Knowlegde
Base



https://www.e-dmj.org/journal/view.php?number=2602
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC6821212/

Systeme im Vergleich

Persdnlicher Eindruck, was mir so einféllt, ohne Wertung

eSwiss
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MiniMed™ 780G | Accu-Chek Insight t:slim X2 YpsoPump OmniPod 5
DBLG1 Control-IQ CamAPS Fx Open Source

Meiste Erfahrung
PID - Restriktiv
Etwas Klobig
Sensor "nur" 1/52
Gehausebriiche
Fixe Lieferungen

Eigenschaften

Nur eine Firma
7 Tage Schlauch

USPs

3 Firmen

MPC - Sehr adaptiv
Innovativ (Software)
Nur TDD und KG
Bolus Anpassung

Designiertes Handheld
Aggressivitat-Konzept

Viel Erfahrung
MPC
Basiert auf BR

Design

3 Firmen Handlich
MPC - Sehr adaptiv MPC
Handlich Nur fur Looper

Innovativ (Hardware)
Nur TDD und KG
Bolus Anpassung

Mit Libre 3 Kein Schlauch
Android steuerbar

Schweizer Produkt

Boost Funktion

Tiefster Zielwert



Datenanalyse

 Essentiell fir die Diabetologin und DBR
 Leider oft nicht genug genltzt durch die Benutzer
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e Software ausgereift, aber ...
* Bequeme Daten Zusammenfihrung
* Browser-basiert
* |T Kampf: Systeminkongruenz
* Bedenken bzgl. Datenschutz- und Nutzung

* Wichtige Funktionalitaten:
e Daten Zusammenfihrung (BZWs, Boli, KH Einnahmen)
 Ubersichten (AGP, Trends, Standardtag, Individuelle Tage, Pumpeneinstellung)
* Ereignis Visualisierung (Mahlzeiten, Aktivitaten, Infusionswechsel)
e Data Sharing



Datenanalyse

* Eigene Datensammlung fir die Analyse grosserer Zeitraume

Details

(7| [<|9]> | AGP/BZMG Daten

Q‘ Vorlagen v

|Datum

\Uhrzeit

|Signiert
Notizen

IAGP / BZM Auswertung

—| Zeitraum
i - Scans/Messungen pro Tag
- Tragzeit
| = Durchschnitt

= Standardabweichung

||~ Variationskoeffizient

-/ GMI

|-/ BZ Hoch (>10.0 mmol/l)
I= BZ Zielbereich (4.0-10.0 mmol/l)
| =/ BZ Niedrig (<3.9 mmol/l)

Tabellenansicht

Referenzwert

[+ (-]
05.07.2021 02.03.2021 02.11.2020 12.08.2020
05.07.2021 02.03.2021 02.11.2020 12.08.2020
14:19 15:01 14:44 14:42
Einheit
t 3 Monate ¥ 3 Monate ¥ 3 Monate ¥ 3 Monate -
n 9.9 10.5 16.3 74
% 100 100 100 100
mmol/| 747/ 7.3 7.3 10.5
mmol/I| 2.7 29 2.8 5.0
% 35 40 38 48
% 6.6 6.5 6.5 7.8
% 17 20 16
% 80 74 74 43
% s O 0 | 8 |

eSwiss

MEDICAL & SURGICAL CENTER

notig
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Quo Vadis ?

* Verbessern (kleiner, genauer, bequemer, individulisierter)

* Ausweitung der Anwendung
e auch ohne carb counting? (Vorgegebene MLZ Eingaben)
fur Typ 2 Diabetes Mellitus (Basal Only Pod etc.)
in der Schwangerschaft
stationar
* peri-operativ

* Closing the Loop
* Eliminating the Loop?



AHCL un

POPULATION

24 patients with type 2
diabetes, mean age 61 years,
& baseline HbA, 28%

/N

aaa A4
h b &
Basal-bolus Basal-only
insulin users insulin users
n=12 n=12

STUDY DESIGN

8-week single-arm outpatient
study of automated insulin
delivery

OUTCOMES
Primary: time with sensor
glucose 2250mg/dL and
<54mg/dL
Secondary: HbA, , time in
target range (70-180mg/dL)

d T2DM — Beispiel O

@

Sensor Glucose [mg/dL]

12 100 r , 6 .
114 100 B0 ] 54 -
o
F90
104 o —_ — 4 -
80 5 ® 604 1 &
G- - 3 E
L70 3 X ] 1 5
8~ 2 + = 24 -
- G0 ‘3“ -
7 o0 & 1+ a
6 T T 0 T T 0
Basal- AID Basal- AID Basal- AID
Bolus Bolus Bolus
396 22
3604 = Basal-Bolus 20
e AD L1a
288 |16

Hour of Day

G Davis etal. Diabetes Care 2023;46(4):742-750

[7/10ww] asoon|s) Josuag

Sensor Glucose [mg/dL]

eSwiss
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. I d 5
12 100 r r & r r
=100
114 I a0 . 54 -
o0
10 " —_ — 4 -
re0 3 ® 60 1 &
9 = @ 3 -
Y 7o 3 B ] d o
*] 0 = “ T2 i
\ I 3 20— -
I Lso 2 " i
6 T T 0 T T G__h-’_
Basal AID Basal AID Basal AID
Only Only Only
396 22
sso4 — Basal Only L 20
324 AD 18 O
g
288 16 @
=1
252 14 o
216 k12 §
o]
180 —nss == 10 §
144 ke 3
108 -6 g
O
- gy g g g -4
36 1 L T T 1 2
0:00 4:00 8:00 12:00 16:00 20:00 24:00
Hour of Day
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https://www.ncbi.nlm.nih.gov/pmc/articles/PMC10090930/pdf/dc221915.pdf

AHCL in der Schwangerschaft

« England, Wales 2019-20:
« 5085 mitT2D
e 4175 mitT2D
« CONCEPT Trial
* Neonatal Outcome besser
mit CGM

Large for gestational age Preterm birth (<37 weeks) Neonatal Intensive Care Unit
Admission

Percentage of complications
s - 8 kL 8 & & &
© © @ ©® © © © °

w
o

m Late pregnancy HbAlc <6.1% (43 mmol/mol)  m Late pregnancy HbA1lc >=6.1% (>=43 mmol/mal)

ATTD 2022 - 1S038 / #888 PARALLEL SESSION - PREGNANCY AND DIABETES
TECHNOLOGY ISTHERE AROLE FOR MORE DIABETES TECHNOLOGY USEIN
TYPE 2 DIABETES PREGNANCY, Helen Murphy

D Feig et al. Lancet. 2017 Nov 25; 390(10110): 2347-2359

Glucose (mg/dl)

250

2004

1504 --one

100+

0

n =16, TIDM in der Schwangerschaft
Open-label, randomized, crossover
SAP vs. nachtliche AHCL
Verlangerung Tag und Nacht (n=14)
Keine AE in beiden Gruppen

Closed-loop therapy

T T T T T T T T T T T 1
midnight 2a.m. 4am. 6am. 8am. 10am. noon 2pm. 4pm. 6pm. 8pm. 10p.m. midnight

Time of Day e

ZStewartetal. N Engl JMed 2016; 375:644-654

eSwiss
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https://www.ncbi.nlm.nih.gov/pmc/articles/PMC5713979/
https://www.nejm.org/doi/pdf/10.1056/NEJMoa1602494?articleTools=true

Closing the Loop

* Erkennung des "typischen" BZ Anstiegs durch KHs
* Physiologische Gegenregulation



[ |
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Al Technology in der Diabetologie

* Beispiele:
* Analyse von Retina Aufnahmen
* Analysehilfen fir Diabetologen
e Selbstmanagementvon DM
* Vorhersage von DM

* Closing the Loop
* Riesige Datenbanke
* Individualisierung durch Al

* Automatische Erkennung von
Mahlzeiten und Sport durch Al

Curr Diab Rep. 2021 Dec 13;21(12):61

Insulin dose optimization using an automated
artificial intelligence-based decision support
system in youths with type 1 diabetes

Revital Nimri et al.

e N=108, 10 bis 21 Jahre alt

* 6 Monate, randomisiert, parallel

e ,non-inferiority” Studie

* AI-DSS vs. Arzt, telemedizinische Betreuung
e TIR50vs.51%

* Hypoglykamien 1.3 vs. 1.0%

e 3 Schwere Komplikationenin ,Arzt Arm*“

Nat Med. 2020 Sep;26(9):1380-1384



https://pubmed.ncbi.nlm.nih.gov/34902070/
https://pubmed.ncbi.nlm.nih.gov/32908282/
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Bihormonaler Artifizieller Pankreas

AP (INREDA) iLet (Beta Bionics)



https://www.betabionics.com/
https://www.betabionics.com/
https://inredadiabetic.nl/en_GB/ontdek-de-ap

Beta Bionics -

174

2
&

* n=39,T1DM,

* Crossover Studie, je 11 Tage

* SAP vs. Bionic Pancreas

* Im Alltag, 30 minvom
Studienzentrum

Mean CGM ghucase concentration (mmoL)
o
2

o 1%<33mmol/L
(5% <33 mmoliL

» 10% >10 mmol/L
A 50% >10 mmol/L

1394 + Bionic pancreas, 24 h CGM glucose concentration {mmol/L)
% Comparator, 24 h CGM glucose concentration (mmol/L)

CGM glucose concentration (mmol/L)

Comparator Bionic pancreas

O 1% <3-3 mmol/L

O 5% <33 mmol/L

1399 + Bionic pancreas, night-time CGM glucose concentration (mmolfL) @ 1% <33 mmol/L

10-04

67

CGM glucose concentration (mmol /L)

x Comparator, night-time CGM glucose concentration (mmol/L)

5% <3-3 mmol/L

® ~ - ntl ——®
I — = a2

F El-Kathib et al. Lancet 2017 Jan 28:389(10067):369-380

n =326, TIDM, Alter 6 - 79
Multicenter, parallel-group,
unblinded, randomized
(MDI, Insulin Pumpe, HCL)
und CGM vs. Bionic Pancreas
Alltag, ohne Einschrankung
Keine DKA
Hypoglykamierate nicht
hoher

A Change in Glycated Hemoglobin Level

3.04
~”
= L ]
= A
S 2.0
‘3 1.0+ § =y . o®
£ ‘e o2 2 o
2 004 --.-’»"-‘4‘-’:.'!_-. ‘;",!;t.-;!»‘ .....................
< O > ;
a o 8- ~:-"l" °
g -10- s .
‘g ¢ oulpe 3
o -2.04 &
> @ Standard care
5 -3.0 (N=103)
- Bionic pancreas
5 401 (N=212)
& 50 r . T T T T T )
5.0 6.0 7.0 8.0 9.0 10.0 11.0 12.0 13.0
Baseline Glycated Hemoglobin Level (%)
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A Glucose Level over 13 Weeks

~—— Standard care Bionic pancreas

260~ =
2404\ 2 et : o
o i .

200 -

lso—w

160+

Mean Glucose Level (mg/dl)

1404~ — A S T It e ey

120 — : T T
Midnight  4am. 8am. Noon 4 p.m, 8 p.m.

1
Midnight
Hour of the Day

B Percentage of Time in Glucose Range of 70-180 mg/d| over 13 Weeks

© 100+

=

2

= e

o 30 Bionic pancreas

L

°

@

ob =

g 60 Standard care

g

& 404

©

=

= 204 ¢

3

g b e O

v 0 T T T T — i
=0 =20 =40 =60 =80 100

Percentage of Time in Range


https://www.ncbi.nlm.nih.gov/pmc/articles/PMC5358809/pdf/nihms848403.pdf
https://www.nejm.org/doi/full/10.1056/NEJMoa2205225

INEDRA

A Full study C Open Loop

* N =23, Erwachsene

’ - « Median glucose value
- - 25th/75th percentile
g we e 10th/90th percentile
1 1 _ 80 o 2270~ = “a 72 N%an o5
* Typ 1 Diabetes mellitus " @ T
,';;,/’ = )
5 60 o % of time below g 180 | s - 110 %
° J 2 W h £ [ 70 mgldL g Y e e
e ochen (cross over | | (G g || | ——_
10 o O % ggo RSiciEi=tls iNe s
. ° 1%
* Closed Loop vs. Hybrid Closed Loop .
0 4 8 12 16 20 240
o 0 0 Open Loop Closed Loop Time of day: 0000 to 2359 h
o TI R d e u tl I C h Ve r b e Sse rt ( 8 7 A) VS . 5 4 /0) B Cumulative Glucose Levels (24 Hours and Night) D Closed Loop
1 000 5 10 15 (mmol/L) 580
3 [ - « Medlan glucose value
- 25th/75th percentile
80 ] == == 10th/90th percentile
g E 270 15
g $
3 ¥ : 3
° £ 180 3
o
§ 40 8 €
@ o
§ ! CL (24h) §
o OL (24h) g 90
20 == = CL(Night) 0}
== = OL(Night)
0 0 0
0 90 180 270 360 0 4 8 12 16 20 24
Glucose concentration (mg/dL) Time of day: 0000 to 2359 h

H. Blauw et al. DiabetesCare2021:44(3): 836—838


https://diabetesjournals.org/care/article/44/3/836/138610/Fully-Closed-Loop-Glucose-Control-With-a

Eliminating the Loop?

* |Islet Transplantation
« Smart Insulin
* Hellung mit Immuntherapien

(U School of Medicine, 2021)

Insertion ofa synthetic switchintoinsulin provides metabolite-dependent regulation of
hormone-receptor activation. Yen-Shan Chen, etal. PNAS July 27,2021: 118 (30) e2103518118
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