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Overview: Prevalence of Diabetes across the globe and Management of Type 1 Diabetes
Diabetes, a global health challenge, exerts a profound impact on individuals, families, and communities. Embracing Advanced Patient 
Support (APS) and continuous innovation paves the way for a healthier future, enriching lives and strengthening societies worldwide.

Source: Link1 | Link2 | Link3 | Link4 
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Global diabetic patients (in millions)

By 2045, IDF projections show that 1 in 8 adults, approximately

783 million, w ill be affected by diabetes.

Rise is the prevalence of diabetes is fueling  due to Enhanced adoption 

rate and  Need for innovation  in artificial pancreas systems

Countries with Highest number of diabetics, 2021

USA

~ 32.2

million
(10.7% of 

population)

India

~ 77

million
(9.6% of 

population)

China

~ 140

million
(10.6% of 

population)

Type 1 diabetes, often diagnosed in childhood or adolescence, is a chronic condition that 

demands relentless attention to blood sugar control. For individuals with Type 1 diabetes, 

maintaining optimal blood glucose levels is not just a medical task; it's a daily life challenge. 

Dosage precision can be diff icult

Repeated injections in the same area may 

affect insulin absorption.

Fixed meal and snack times are often 

required with lifestyle adjustments

Rapid-acting insulin can sometimes lead to 

unexpected low blood sugar levels.

Advanced algorithms ensure precise insulin 

dosing, minimizing errors

Integrated CGM for continuous and real-

time  glucose level tracking

Auto-adjusts insulin with CGM data, 

simplifying meal management

Prevents hypoglycemia risk by adjusting 

insulin based on real-time glucose data

Insulin Replacement Therapy
Compensate for the lack of insulin 

production, maintain blood sugar control

First-Line Approach

Artificial Pancreas Systems (APS)

Combined w ith CGM for precise, real-time 
control and management of blood sugar

Third-Line Approach

Multiple Daily Injections (MDI) or 
Insulin Pump Therapy

Implemented w hen first-line treatment 
alone can't achieve target glucose levels

Second-Line Approach

Major challenges in traditional 

Diabetes management

Why APS?

https://pubmed.ncbi.nlm.nih.gov/31518657/
https://diabetesatlas.org/data/en/world/
https://idf.org/about-diabetes/facts-figures/
https://www.visualcapitalist.com/cp/diabetes-rates-by-country/


PROPOSAL

V1.4/230615Strictly  Conf idential4 Innovation Snapshot | Diabetes Management 2.0: The Promise of Artificial Pancreas Systems

Overview of Artificial Pancreas System (APS)
Artificial pancreas is a system made of three parts working together to mimic how healthy pancreas controls blood glucose also called blood 
sugar, in the body. An artificial pancreas is mainly used to help people with type 1 diabetes.

Source: Link1  Link2 
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How does an artificial pancreas work?

A CGM tracks 

blood glucose 

lev els every few 

minutes using a 

tiny sensor that is 

inserted under the 

skin

The sensor 

wirelessly sends 

the information 

to a program 

stored on a 

smartphone or to 

an insulin infusion 

pump

The program 

calculates how 

much insulin is 

needed and 

signals the insulin 

infusion pump 

when insulin 

needs to be 

delivered

The insulin 

infusion pump

deliv ers 

calibrated doses 

of insulin 

throughout the 

day when blood 

glucose levels are 

not in the target 

range

1 2 3 4
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2
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Device Types and Essential Components

Insulin Delivery

Glucagon Delivery

Meal Detection and Insulin 

Glucose Monitoring

Predictive Algorithms

Long-Term Implantable Systems

Threshold Suspend Systems

Hybrid Closed-Loop System

Bi-hormonal Systems

Bio-artif icial Pancreas

DIY Hybrid Closed-Loop

System

Fully Closed-Loop System

Implanted Artif icial Pancreas
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Threshold Suspend Systems, Hybrid Closed-Loop System, and DIY Hybrid Closed-Loop System are 

commercialized systems, while Bi-hormonal Systems, Bio-artificial Pancreas, Fully Closed-Loop 

System and Implanted Artificial Pancreas are in the development phase.

https://www.bbc.com/news/health-60133358
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Current limitations in Artificial Pancreas System
The Artificial Pancreas System (APS) technology has evolved rapidly, providing effective management of diabetes but still there are few 
instances of unmet needs and challenges to be addressed.

No-prick or 

completely non-

invasive still 

unavailable

Highly accurate 

algorithms for 

predicting glucose 

levels in real-time

Dealing with the 

variability in 

insulin absorption 

rates

Adapting to 

changes in 

physical activity 

levels and their 

impact on glucose 

dynamics

Addressing the 

influence of 

hormonal 

fluctuations on 

glucose regulation.

High cost of 

insulin pump

Risk of 

hypoglycemia 

and 

hyperglycemia

Intuitive and user-

friendly interfaces

Integrating with 

other diabetes 

management tools 

and technologies

Consistent 

performance and 

durability over 

extended periods 

of use
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Approaches used by digital health tech companies to transform APS
Digital health tech companies are using various approaches for revolutionizing the APS by integrating blood glucose readings into the pump's 
control software, adjusting insulin on the fly, and improving the day-to-day lives of people.

Source: Link1

Artificial Pancreas Device Systems Major Manufacturers/Players

Addressing a global health challenge1

Innovative collaborations2

Patient-centric approach3

Continuous glucose monitoring (CGM) integration5

User-friendly interfaces7

Advocacy and patient empowerment8

Remote monitoring and telehealth6

Rapid prototyping and open-source sharing4

Rising prevalence of Diabetes

Increasing awareness and adoption 

Technological advancements 
including the development of 
software-based wireless systems

Introduction of advanced devices that use artificial intelligence and machine learning

Escalating demand for minimally 
invasive drug delivery systems

Reimbursement support

Growing investment and research 
by government bodies

Reason for growth in the market of artificial pancreas system: The demand for precise and 
automated glucose control, coupled with advancements in technology and clinical validations have 

fueled the robust expansion of the artificial pancreas system market.

https://www.e-dmj.org/upload/pdf/dmj-2021-0177.pdf
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Innovative Technologies – Inreda Diabetic AP
Artificial pancreas contain sensors and continuously measure the blood glucose levels and control them with two essential hormones: insulin 
and glucagon. Adjustments are done without any intervention on the part of the patient

Bi-hormonal

Integrated device

Reactive glucose control algorithm

Source: Link1 

1

3

2

Fully automated; no manual announcements4

About

This is a bihormonal AP in the form of a fully closed loop system. It supports 

the patients in making treatment decisions, carbohydrate counting, and 

adapting their behavior to achieve good glycemic control

Features and Benefits

Bi-hormonal fully closed loop system

Expected to hit market with mass production in 

2024

Obtained CE marking in 2020

https://innovationorigins.com/en/artificial-pancreas-from-dutch-inreda-diabetic-likely-to-be-on-the-market-in-2024/
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Innovative Technologies – Defymed
A medical device comprising of non-biodegradable, biocompatible membranes with selective permeability for the encapsulation of insulin-
secreting cells is under development. Glucose and insulin pass freely through the membrane while antibodies are restricted from passing in.

Immune-protective membranes

Unlimited access to insulin-

secreting cells

Autonomous and physiological 

regulation of blood glucose

Source: Link1

1

Features and Benefits

3

2

Mail Pan ®- Bioartificial Pancreas (BAP)

Possibility of replacing the cells 

without any need for surgery
4

Adaptable with other cell therapies5

About

Patented technology

https://web.archive.org/web/20230329182854/https:/defymed.com/mailpan/
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Innovative Technologies – Pancreum
Currently users are required to wear multiple devices all over their bodies. Pancreum has developed an all-in-one integrated platform that is 
managed by a single hand-held controller.

Smarter, flexible, convenient, safer and affordable

Customizable to individual needs

Source: Link1

1

Features and Benefits

3

2 Modular design and semi-disposable concept

All-in-one Integrated System

CoreMD is rechargeable and reusable thus 

eliminates costs associated with it
4

Easily adapts to incorporate newer technologies5

About

Patented technology

http://www.pancreum.com/
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Innovative Technologies – De Montfort University | MIT
This implantable insulin delivery device features a gel that responds to changes in blood glucose levels. When blood glucose levels are 
elevated, the gel enables a higher rate of insulin to be released; during lower sugar levels, the gel decreases the amount of insulin release.

Source: Link1 | Link2

Benefits

2 Totally implantable, nothing is visible from the outside.

Refillable with insulin3

Implantable Artificial Pancreas

Continuous supply of insulin that adapts with changing blood levels1

Mechanically actuated soft robotics modifying 

body’s response

▪ A two chambered device made of polyurethane and with elasticity similar 

to an extracellular matrix.

▪ One chamber acts as drug reservoir while other as an inflatable actuator.

▪ On stimulation actuator inflates and deflates, thus driving away immune 

cells and preventing formation of scar tissue.

https://www.dmu.ac.uk/research/research-faculties-and-institutes/health-and-life-sciences/pharmaceutical-technologies/research-projects/artificial-pancreas/artificial-pancreas.aspx
https://www.dmu.ac.uk/research/research-faculties-and-institutes/health-and-life-sciences/pharmaceutical-technologies/research-projects/artificial-pancreas/the-artificial-pancreas.aspx
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Innovative Technologies – Ideal Medical Technologies
FUSION works with Dexcom G6 CGM system which provides updated glucose values every 5 minutes to AI- based FUSION software. 
FUSION systems controls, adjusts the infusion rates of insulin and/or dextrose (glucose) to bring safe and effective glucose control.

Closed loop system

Source: Link1

Benefits

4

2 Decreases nursing time: Using the FUSION system will reduce this 

to about 20 mins, allowing nurses to focus on providing stellar care 

and support.

Reduces costs: By decreasing the complication rate, the FUSION 

system has the potential to decrease the hospital length of stay by at 

least 2 days, which will lead to significant cost savings.

3

Future of patient care

FUSION- Artificially intelligent, hospital 

based fully automated closed loop system

Features

Lowers Mortality Rate: Automation reduces human error and leads 

to safer and more effective glucose control, which results in better 

clinical outcomes.

1

Analyze results

Artificial Intelligence

Easy to use

https://www.idealmedtech.com/default.asp
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Role of Big Data and AI in the development of APS
Development of APS is a promising application of Big Data and AI; it automatically measures and regulates the blood glucose levels and can 
improve the quality of life and health outcomes of diabetic patients by reducing the burden of self-management and preventing complications.

How big data and AI are used in APS?

Bluetooth Machine 

Learning 

Bioinspired Reinforcement 

Learning Algorithm 

Deep 

Learning

Artif icial Neural 

Netw orks

Fully automated system 

Insulin Dosing Optimization

Real-time CGM data monitoring

Adaptive Control for Hypo- and 
Hyper-glycemia  

Data Logging and AnalysisPersonalized Treatment

▪ FDA has cleared the Beta Bionics iLet ACE 

Pump and iLet Dosing Decision Software for 

type 1 diabetes patients aged 6 and older

▪ The iLet engages ML-AI to autonomously 

control the individual’s blood-glucose 
levels, and to continuously adapt to the 

individual’s ever-changing insulin needs

▪ Developed a Machine Learning (ML) System that can be 

integrated into an APS to enhance the accuracy of the 

artif icial pancreas. 

▪ This system received $1.2 million from the NIH

▪ Developed Reinforcement Learning (RL) based AI algorithm that 

calculates the amount of insulin needed for a diabetic patient and 

injects it automatically, without the need to input the meal or 

exercise information. 

Many players leverage Big Data and Artificial Intelligence (AI) to enhance product 
design and performance. This integration allows them to create highly personalized, 
adaptive, and user-friendly systems that cater to individual patient needs.
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Future of Diabetes treatment with Artificial Pancreas Systems
Future systems are expected to show greater improvement in glycemic control, as new algorithms may include customizable glucose targets 
and optional meal announcements. 

Note: Not an exhaustive list

Integration of biometric data:

▪ Incorporating biometric data like heart rate, skin 

temperature, accelerometry, and energy expenditure 

into closed-loop systems boosts sophistication, as 

these parameters impact glucose levels.

Chemically stable glucagon:

▪ Dual hormone artif icial pancreas containing insulin 

and a chemically stable synthetic glucagon analogue.

Advanced algorithms:

▪ Advanced algorithms that can address not only 

person-to-person variability but also day-to-day 

variability in glucose regulation.

Expected Technological Advancements

Improved 

Hypoglycemia

Improved

time-in-target 

range

Automated insulin 

delivery w ithout 

requiring user input 

for mealtime boluses

Features

Postprandial 

hyperglycemia

Lack of stable 

liquid formulations 

of glucagon

Capability to adapt w ith 

complex scenarios (exercise, 

sleep disruption, variable 

mealtime and sizes)

Current Challenges

Future

Artificial Pancreas

are expected to

have the following

features

Adjunctive therapies

Researchers are investigating the 

potential of adjunctive therapies, including 

hormones like glucagon, alongside APS 

to enhance glycemic control.

Closed-Loop

for Type 2 Diabetes

Closed-loop systems could 

also be tailored for individuals 

w ith type 2 Diabetes in need 

of insulin therapy.

Less input required by patients

Aim to automate insulin delivery, reducing the 

burden of managing diabetes, may even operate 

as fully closed-loop, requiring no user inputs

Improved Automation and Algorithms

Advanced algorithms for personalized glucose 

trend predictions and insulin delivery adjustment.

Higher time in range for 

optimal glucose levels

Future systems may be able to 

achieve this goal more consistently 

and for longer periods of time.

Integration with other devices

Integrating APS w ith wearable 

devices like smartw atches and 

smartphones for convenient 

diabetes management.

Incorporation of low power IOT technology

Incorporating compact and low  pow er IOT into infusion 

pumps w ill eliminate the need for smartphones to 

deliver data securely and reliably to cloud. 

New route for insulin delivery

Intraperitoneal (IP) delivery is 

considered a viable alternative to 

conventional routes. IP insulin 

delivery has physiological 

advantages thus providing better 
insulin/glucagon balance.
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