
The Global Diabetes Challenge. Diabetes is one of the world's most pressing health crises, affecting over 

820 million people globally and claiming more than 2 million lives each year. This devastating disease occurs 

when the body cannot properly regulate blood sugar levels, primarily due to the dysfunction or loss of insulin-

producing cells called β-cells, which are found in small clusters called pancreatic islets within the pancreas. 

Currently, diabetic patients rely on insulin injections that only approximate natural blood sugar control, 

making the search for better treatments urgently needed. 

Why This Research Matters. Scientists have discovered that human stem cells can be transformed into 

insulin-producing cells similar to those lost in diabetes. However, creating these cells in the laboratory has 

proven challenging because current methods focus on growing insulin-producing cells in isolation, ignoring 

the complex neighborhood of supporting cells that naturally surround them in the human body. In real 

pancreatic development, these insulin-producing cells don't work alone – they're supported by blood vessels, 

nerves, and special supporting cells called mesenchymal cells that help them mature and function properly. 

Our Approach: The "Pancreas-on-a-Chip". Our research aims to solve this problem by creating an 

innovative "islet4-chip" platform – essentially a miniature pancreas grown on a microfluidic chip that 

recreates the natural environment where pancreatic cells develop. Think of it as building a complete 

pancreatic neighborhood rather than just isolated houses. 

What We're Doing.  

Aim 1: Mapping the Cellular Blueprint We're creating a comprehensive roadmap of how supporting 

mesenchymal cells develop and specialize during early pancreatic formation. Using advanced genetic analysis 

techniques, we'll identify the key molecular switches that control how these cells develop and what roles they 

play in supporting insulin-producing cells. 

Aim 2: Building the "Pancreas-on-a-Chip" We're engineering a groundbreaking microfluidic platform 

that brings together four essential cell types: pancreatic cells (that become insulin-producers), mesenchymal 

supporting cells, blood vessel cells, and nerve cells – all grown from human stem cells. These cells will be 

integrated on specially designed chips that allow them to grow together naturally, forming miniature 

pancreatic organs with blood vessels and nerve connections. 

Aim 3: Testing and Validation We'll thoroughly test our mini-pancreases using state-of-the-art imaging and 

molecular analysis techniques to ensure they function like real pancreatic tissue, including their ability to 

respond to sugar levels and produce insulin appropriately. 

Expected Results. This research will deliver several game-changing outcomes: 

• The first complete cellular map of human pancreatic development, revealing how different cell types 

work together 

• A revolutionary testing platform that faithfully mimics human pancreatic development, enabling 

researchers worldwide to study diabetes more effectively 

• New targets for diabetes treatments by understanding exactly how pancreatic cells mature and 

function 

• A powerful tool for drug testing that could accelerate the development of new diabetes therapies 

• Disease modeling capabilities using patients' own cells, leading to personalized treatment approaches 

The Future Impact. Unlike current laboratory methods that only partially recreate pancreatic conditions, our 

islet4-chip platform captures the entire developmental process from the very beginning. This means 

researchers can study how diabetes develops and test new treatments at multiple stages of pancreatic 

formation. 

The platform will be invaluable for pharmaceutical companies developing new diabetes drugs and for 

researchers studying regenerative cell therapies. By using patients' own stem cells, scientists could 

potentially grow personalized pancreatic tissue for transplantation, offering hope for a functional cure for 

diabetes. 

This research represents a paradigm shift in diabetes research, moving from studying isolated cells to 

understanding the complex orchestra of cellular interactions that create functional pancreatic tissue. The 

knowledge gained will accelerate the development of next-generation diabetes treatments and bring us 

closer to the ultimate goal of restoring natural insulin production in diabetic patients 
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