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Pancreatic Islets

Pancreas
Exocrine
• Digestive enzymes

Endocrine
• Hormones

Pancreatic islets
1 – 2 million islets per organ
1 – 2 % of total organ
α-, β-, δ- and PP-cells
β-cells produce insulin that regulates blood glucose levels
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Type-1 Diabetes

422 million people worldwide suffer from diabetes (WHO ‘14) 

Approx. 10% diagnosed with type 1 diabetes 
Selective auto-immune destruction of β-cells

→ Therapy: exogenous Insulin injections to attain normal glucose levels

To prevent hyperglycaemic complications
• Nephropathy, neuropathy, retinopathy

Risk of hypoglycaemia (unawareness)
• Fainting, coma, death

→ Sometimes a difficult balance……… 
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→ 2 types β-cell replacement therapies:
• Whole-organ pancreas transplantation

• Invasive procedure

• Islet transplantation
• Selective transplantation of pancreatic islets
• Minor surgical procedure

Beta cell replacement therapy
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Procedures 
Laboratory for Islet Isolation
• Allogeneic Islets
• Autologous Islets

First isolation December 15th 2006, First Transplantation October 31st, 2007
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October 31st, 2007
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Eurotransplant

region

Allogeneic islet transplantation:

Donor pancreas derived islets

→ Islets after kidney (Type1-DM) 

→ Islets alone (Type-1 DM)

→ Islets after lung (CF) 
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Pancreatic Islet production
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Pancreatic Islet production
In Class A in B cleanroom in GMP environment
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Substances of Human Origin (SoHO)
Mandatory start August 7th, 2027

LUMC Islet Isolation Quality system is based on 
JACIE D annex with a direct oversight by the head 

of the GMP cleanroom LUMC and local TRIP  
biovigilance registration.

Audited separately (IGJ), or as part of the LUMC 
cleanroom.



Islet Transplantation
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Pancreatic Islet transplantation
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Autologous Islet Transplantation

Islets derived from pancreas after pancreatectomy

Surgical Indication : severe chronic pancreatitis

“Total Pancreatectomy and Islet AutoTransplantation”

→TPIAT

“ Return the islets back to the patient from whom they came ”
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Total Pancreatectomy & Islet Auto 
Transplantation
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Total Pancreatectomy & Islet Auto 
Transplantation
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Total Pancreatectomy & Islet Auto 
Transplantation
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D=1.15 g/mL
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Total Pancreatectomy & Islet Auto Transplantation
How to deal with severe calcifications
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→ Transplantation of autologous pancreatic islets after (total) pancreatectomy

• Benign indications (chronic pancreatitis)

• Feasible

• No immunosuppression needed

• (Partial) Insulin independence

• Collaboration LUMC / AMC / Erasmus

→Islet Allo – Autotransplantation

Second chance for vascularized pancreas

Total Pancreatectomy & Islet Auto Transplantation
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Laboratory for Islet 
Isolation 2025
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LUMC: Nationwide referral for beta-cell therapy
• Previous kidney transplantation (Islets after kidney)
• Pancreas transplantation no option
• Recurrent hypoglycemia (hypoglycemia  unawareness)
• Progressive complications

→ Novelties for Leiden Islet Transplantation Center.
• Islets alone
• Islets after lung (CF)
• First islets alone of non-heartbeating type-III organ procurement
• Islet auto transplantation
• First Islet allo – auto transplantation in the world

The Leiden Islet Transplantation Center
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TRIP
Reports
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“Broken pipette tip in product.

Discovered, Reported, Discussed 

with islet team and physician, 

Not transplanted, patient 

experienced delay of 4 weeks”

TRIP melding
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Novelties 
Laboratory for Islet 
Isolation 2025
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“Transplantation of a kidney and pancreatic islet from the same donor”

• Same immunological background

• Contribution to glycemic control right after the kidney has been transplanted

Intended Recipient: a person with type-1 diabetes and end stage kidney disease 

who is in need of a kidney transplant and beta-cell replacement therapy, yet who 

is not eligible for SPK

Simultaneous Islet and Kidney Tranplantation (SIK)
Introduction
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• Per Q3 2025, the Zorg Instituut Nederland has ruled that the islet 

transplantations should be part of Dutch care that can be reimbursed by 

health insurance.

• Uptil now : “academische component” of LUMC

• This is in line with almost all national governments where an islet 

laboratory is active. Most European partner countries, US, UK, Canada, 

Australia.

Reimbursement of Islet Transplantations @ LUMC
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• Due to major and unforeseen reconstructions at LUMC main cleanroom complex estimated (Q1-Q4 

2025). 

• The laboratory for islet isolation LUMC requested IGJ for a temporary site to continue the production of 

pancreatic islets at NECSTGENLeiden

• The request was approved by IGJ, currently (OCT 2025) our only site for islet isolation, restarting up at 

LUMC main cleanroom complex soon. 

Secondary LUMC cleanroom site for islet isolations
Partnership with NECSTGENLeiden
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PRISM:PancReactic Islet Separation Method

Team MedTech LUMC 
Rutger van Rooden
Jason Doppenberg
Marten Engelse

TRIP Symposium 2025 Utrecht 10/31/2025

one



An Automatic Islet Isolation Machine 
The basic concept of PRISM

Islets

Islet Isolator
3000

Acme Islet Isolator 3000
W.E. Coyote et al

Pancreas
Preparation

Enzyme
Injection

Digestion

Dilution

Harvest of 
Digested

Tissue

Density
Separation

Islet
Culture

Cleanroom
Preparation
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An Automatic Islet Isolation Machine 
The basic concept of PRISM

Pancreas
Preparation

Enzyme
Injection

Digestion

Dilution

Harvest of 
Digested

Tissue

Density
Separation

Islet
Culture

Cleanroom
Preparation

10/31/202527 TRIP Symposium 2025 Utrecht

Islet Isolator
3000

Acme Islet Isolator 3000
W.E. Coyote et al

Islets



Why to improve the current protocol?

• Less personnel
• Closed system
• No variations
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Timeline
PRISM 

development
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PRISM timeline
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2014 2015 2016 2017 2018 2019 2020 2021 2022 2023 2025

Scientific Advice High Risk 

CE rating @ EMA

2024

First clinical PRISM 2 LUMC Islet 

isolation & Transplantation

First sale PRISM 2 Biorep 

Licence & Tech Transfer LUMC – 

Biorep, Miami

Approval MDR Clinical Use LUMC

Publication PRISM method

PRISM 2 LUMC Design Freeze

PRISM 1 Cleanroom Tests

PRISM 0 Cleanroom Tests

First Test Runs Cell Saver for Islet 

Isolations

Start Business Development 

PRISM Production

Start Assessment of Putative Islet isolation 

technologies
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PRISM 1 Prototype at cleanroom
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Publication
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33 10/31/2025

4 years later….. 
PRISM prototype 2

→ FULL MDR Workup

→ New design envelope

TRIP Symposium 2025 Utrecht



First Islet transplantation using PRISM
29-08-2023, 1 (week after approval)
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• IAK, F, 54 years, BMI 21, 
• Previous SPK with failed pancreas
• 946,000 IEQ, purity 60%, volume 3,6 ml
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BIOREP Diabetes USA Miami 

Technology Licence to produce PRISM 2
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→ Tech Transfer LUMC  → Biorep

• Integration into their production line

→ First thirdparty use of PRISM and PRISM 
disposable tubing sets 

• UK Edinburgh

• First placement 2 weeks ago

• Rest of UK : is looking at Edinburgh

• Canada : Edmonton

• Sweden : Lund (only research)

• Switzerland : Zurich
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Stem Cells:
The future?

The Future !
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Embryology, Organogenesis; What do we know?

The Fertilized Egg



How to proceed in the Lab?

31-10-2025MINOR Heart and Blood Vessels LUMC38

The Fertilized Egg

“Pluripotency” 
Factors

Induced
Pluripotency

Stemcell
- iPSC -

Cells from
 biopsy



→ Moving toward full GMP compliant stem cell derived beta cell production at 

the LUMC with the intent to transplant people with type-1 diabetes
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How to transplant (stem cell) islets without immune suppression ?
Research performed together with Maastricht University 
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→ Maybe the future is already here??
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VERTEX 
Phase ½ trial using stem cell derived beta cells
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Zimislecel product
• VX 880 safe, feasible
• Already function seen

Game changer ? !



Beta cell replacement therapy
Getting as many insulin producing cells to those who need them

De Koning E and Carlotti F, Cell Stem Cell 2021
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