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Agenda

• Continues Glucose Monitoring (CGM) 

• Continues Ketone Monitoring (CKM) 

• Connected insulin delivery devices: Pen/Caps/Clips

• Diabetes management application

• Automated insulin delivery systems





The Development of Diabetes Technology

Mallik, R., et al.. Diabetologia 67, 2019–2026 (2024). 



Mackenzie, S.C. et al. Diabetologia 67, 223–235 (2024).





New means of control
Continues Glucose 
Monitoring (CGM) 





More than 47 CGMs available worldwide

Available CGMs



From: 911-P: Longitudinal Trends in CGM and Pump Use: 
Real-World Data from the T1D Exchange QI Collaborative 

Diabetes. 2022;71(Supplement_1). doi:10.2337/db22-911-P DeSalvo DJ, et al. DIABETES TECHNOLOGY & THERAPEUTICS. 2022;  12:920-
24. DOI: 10.1089/dia.2022.0248

Trend in CGM Use



Global CGM devices market research (2021-2030)

Most aggressive growth forecast of 11.5% (USD Billion)



Is that a new gadget 
from MI6?!

Take a look at US 
medical device’s 

companies!

Is Donald Trump still the hot topic?



is-CGM 
without Alarms

is-CGM 
With Alarms

Intermittently Scanned CGM (isCGM)

isCGM devices should be scanned frequently, at minimum once every 8 h, to avoid 
gaps in data. 



Real Time CGMs



1st Generation (1999-2006):

Accuracy (MARD): 20–26%

Wear Time: 3-7 days

Calibration: Frequent

2nd Generation (2006-2015):

Accuracy (MARD): >10%

Wear Time: 10-14 days

Calibration: Factory / 
Frequent

3rd Generation

(2015-Present):

Accuracy (MARD): <10%

Wear Time: 10-14 and more 
days

Calibration: Factory

Integration with insulin 
pumps or closed-loop 

systems

Future Generation:

Multi analyte (CGKM)

Improved accuracy

1999 2005 2010 2015 2020 2025

Improvement

CGM History

Time



Integrated CGM (iCGM)

Bailey TS, Alva S. Diabetes technology & therapeutics. 2021 Sep 1;23(S3):S-5.

As defined by the FDA, iCGM systems “are designed to reliably and securely transmit glucose

measurement data to digitally connected devices, including automated insulin dosing systems.”



Accuracy

The mean absolute relative difference (MARD)

• Currently the most common metric used to assess the performance of CGM systems. 

• MARD is the average of the absolute error between all CGM values and matched reference values. 

International consensus on use of continuous glucose monitoring. Diabetes care. 2017;40(12):1631-40.
Continuous glucose monitoring sensors for diabetes management: A review of technologies and applications. Diabetes & metabolism journal. 2019;43(4):383-97.



Integrated CGM accuracy Criteria

Journal of Diabetes Science and Technology. 2019;13(3):575-583





CGMS

Outcomes/efficacy

Recommendations



Roussel et al. Diabetes Care 2021;44:1-9

RELIEF study, MDI, France



Martens et al. JAMA 2021;325(22):2262-72.



Feig et al. Lancet sept 2017



CGM-based targets for different diabetes populations

Clinical targets for continuous glucose monitoring data interpretation: recommendations from the international consensus on time in range. Diabetes Care. 2019;42(8):1593-603.



New metrics beyond TIR:

TITR, TING



New means of control
Continues Ketone Monitoring 

(CKM) 



Unmet need for continuous ketone monitoring in diabetes

J Diabetes Sci Technol. 2021 Jul;15(4):775-780. doi: 10.1177/19322968211009860



Measurement of ketones can be helpful to assess :

o Compliance with low carbohydrate diet

o Assessment of acidosis associated with alcohol use

o In conjunction with SGLT2 inhibitors and immune checkpoint inhibitor therapy, 

both of which can increase the risk of DKA; 

o To identify DKA due to insulin deficiency

Journal of Diabetes Science and Technology. 2023;18(3):714-726. doi:10.1177/19322968231152236

• CKM offers a paradigm shift from diabetes management focused solely on glucose 
as an analyte of interest to a multianalyte approach

Unmet need for continuous ketone monitoring in diabetes

https://doi.org/10.1177/19322968231152236


CKM: It is real!

https://www.amazon.de/-/en/KS1-Continuous-Monitoring-Ketogenic-Waterproof/dp/B0CNV96WHW

https://www.sibiosensor.com/

Not approved for diabetes! The approval is for Ketogenic diet



Diabetes Obes Metab. 2024 Dec;26 Suppl 7(Suppl 7):47-58. doi: 10.1111/dom.15921.





Connectivity in delivery 
systems in diabetes



You will not forget



Connected insulin pen development

DIABETES TECHNOLOGY & THERAPEUTICS Volume 26, Number 1, 2024 Mary Ann Liebert, Inc. DOI: 10.1089/dia.2023.0365



Current and future solid smart insulin 
pens and pen caps

www.diabetotech.com



Current and future smart insulin pen clips

www.diabetotech.com



Connectivity Solutions



Association Between Treatment Adherence and CGM Outcomes 
in PWD Using Smart Insulin Pens in a Real-World Setting

Diabetes Care 2024;47(6):995–1003 | https://doi.org/10.2337/dc23-2176



Dexcom Smart Insulin Pens









www.diabetotech.com

Automated Insulin Delivery Systems



• The first intravenous AID system was developed in

1963 by Arnold Kadish . It comprised of an intravenous

glucose monitor and two intravenous syringe pumps: a

pump delivering insulin which was activated when

glucose level rose above the higher threshold and a

pump delivering either glucose or glucagon which was

activated when glucose fell below the lower threshold.

It never made it to market due to its impracticality,
being the size of an army backpack

• Figure 2. Early automated insulin delivery systems (A)

The first insulin pump, developed by Kadish. (B) The

Biostator computer-based glucose-controlled insulin

infusion system. Reproduced with permission from

Alsaleh FM, Smith FJ, Keady S & Taylor KM, ’Insulin

pumps: from inception to the present and toward the

future’, Journal of Clinical Pharmacy and

Therapeutics, copyright 2010 John Wiley and Sons
(93).

https://www.sciencedirect.com/org/science/article/pii/S2049361423000552#bib95




https://www.jdrf.org/blog/2011/02/09/artificial-pancreas-and-fda-the-latest/

The six developmental stages of artificial pancreas device 
systems as originally described by JDRF

Diabetes Care 2015;38:1036–1043 | DOI: 10.2337/dc15-0364

https://www.jdrf.org/blog/2011/02/09/artificial-pancreas-and-fda-the-latest/


Available Commercial AID systems- Spring 2025



Future Commercial AID systems- Future



Diabetologia. 2024 Oct;67(10):2075-2084. doi:10.1007/s00125-024-06218-0.



Diabetologia. 2024 Oct;67(10):2075-2084. doi:10.1007/s00125-024-06218-0.



The need for fully closed loop:

a dream coming true!



Diabetes Care 2025;48(2):273–278 | https://doi.org/10.2337/dc24-1474



• International study including 9
population-based registries:

Austria, Czechia, Germany, Italy,
Luxembourg, New Zealand, Slovenia,
Switzerland and USA (Colorado)

Diabetes Care 2025;48(4):648–654 | https://doi.org/10.2337/dc24-2483



• Safe alleviation of carbohydrate counting without 
degradation of glucose control is the ultimate goal of next-
generation closed-loop systems

Non-inferiority of the insulin-and-pramlintide system with 
simple meal announcements relative to the insulin-and-placebo 
system with carbohydrate counting was reached (difference –
5% [95% CI –9·0 to –0·7], non-inferiority p<0·0001).

Cohen, Elisa et al. The Lancet Digital Health, Volume 6, Issue 7, e489 - e499



The place of “SMBG”?

Connected BGM



The Iranian Effort



Insights beyond the numerical glucose results

SMBG Data Quality 
Provides insights on SMBG Adherence

Point in Range
Provides insights on glycemic variability

Modal View
Provides insights intra-day variability

Hypo Risk Analysis
Provides insights on hypoglycemic events



Abstract Number: 995

Abstract Title:

Insightfully Scanned Glucose Monitoring (iSGM) In Clinical Decision Making And 
Patient-physician Communication: A Novel Modality For Resource-limited Settings



Barriers in Using

Technology in Diabetes



Barriers

• Cost

• Availability
o Sanction

• Lack of knowledge
o Public

o HCPs

• Sophisticated regulations

• Cybersecurity

• Too many alarms

• Concerns about accuracy

• Interference with sports/activities





The 3Bs associated with using diabetes 

technologies from the perspective of the PWD-T1

Speight J, et al. Diabet Med. 2023;40:e14944. doi: 10.1111/dme.14944



Any innovation has its’ pace of acceptance!











Thank you


