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Challenges and Emerging Opportunities

DONOR

Islet TransplantIslet Transplant
RecipientRecipient

Donor Pancreas

Procurement
6,182 available organs (US)
Only 23.8 % procured

Donor Pre-Treatment
• α-inflammatory (17β-estradiol)
• α -apoptotic, α-IBMIR (atorvastatin)
• Donor immune depletion (Alemtuzumab)

Pancreas preservation
• UW/PFC
• Ductal preservation
• Ductal protease inhibitors



1.  Donor selection
Donor factors predicting isolation outcome
Key donor parameters

2.  Organ procurement
3.  Pancreas Preservation
4.  New advances and studies



Stepwise Multivariate Logistic Regression 
Analysis of Donor Related Variables Predicting 

Isolation Success

Donor Age (yrs)
Body Mass Index (kg/m2)
Procurement Team (local/distant)
Min Blood Glucose (mmol/L)
Duration of Cardiac Arrest (min)
Duration of Cold Storage (hrs)

Variable

<0.05
<0.01
<0.01
<0.01
<0.01
<0.05

p Value

0.18
0.19
0.21

-0.24
-0.17
-0.13

R Value

1.101.10
1.301.30
7.047.04
0.680.68
0.810.81
0.860.86

Odds Ratio*

* Odds ratio: >1 positive correlation with isolation success, <1 negative correlation 

77% for predicting successful isolation77% for predicting successful isolation
86% for predicting failed isolation86% for predicting failed isolation

Model Accuracy:Model Accuracy: Overall Accuracy 82%Overall Accuracy 82%





Pancreatic Donor Frequency by Year



DP
Range

No. of Donors Frequency of 
Donors (%)

No. of 
Tx

Tx Frequency (%)

0 – 49.5 22 6.8 0 0.0

50 – 59.5 44 13.5 13 29.6

60 – 69.5 79 24.2 32 40.5

70 – 79.5 100 30.7 35 35.0

80 – 89.5 66 20.3 36 54.6

90 – 100 15 4.6 15 100

Pancreatic donor and transplant frequency 
for standardization of islet donors
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“Treat like an organ - not like a lymph node”

Handle with care - keep capsule intact

Core pancreas cooling and keep pancreas cold

En bloc with liver- keep cold
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Procurement cooling affects yield and function



Yield Function (SI)

Ice: 223 ± 35 IE x103 4.4 ± 0.3

No ice: 103 ± 26 IE x103 3.0 ± 0.4

p <0.05

Cool the pancreas -> DOUBLE the yield!



• Activity of endogenous pancreatic enzyme

• Integrity of the ductal system

• Differential density between the exocrine
and endocrine components
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Perfluorodecalin (Perfluorocarbon)
Molecular weight 462
Density 1.96 g/ml
Particle <0.2um
Clear, colorless, odorless, immiscible with aqueous systems

Hyper oxygen carrier---High specific gravity (1.93 g/ml)

A simple passive process
20-25 times greater than in either water or plasma

Release O2 into surrounding tissue effectively

Primarily being developed
as an artificial blood substitute







Oxygenated Perfluorochemical (PFC)
Density 1.96 g/ml

UW Solution
Density 1.03 g/ml

Pancreas

Ice





HUG Box Cooler BioRep Inc.

Hering et al., U Minn Ricordi et al.,  DRI, Miami



• No beneficial effect of TLM on islet isolation and transplantation  outcomes was observed when pre-oxygenated 
perfluorocarbon was utilized
• Discrepancies between the present results and our previous studies may be related to  the difference in method of oxygenation 
(pre-charge versus continuous bubbling)

75 pancreata were preserved by TLM
91 pancreata were preserved in UW



Elevated ATP levels achieved with the TLM 
indicate enhanced oxygenation, but must be 
compared to some physiological standard for 
evaluation of the extent of oxygenation.

The TLM oxygenates only a small volume 
fraction (15%) of a 2.5-cm-thick pancreas.

The PO2 is zero at the core of a preserved 
canine, porcine, or human pancreas.



• Continuous Perfusion

• Intraductal delivery
• UW solution
• Glutamine/Nicotinamide

• Continuous Oxygenation



Edema

Endothelial damage

Oxygen free radicals

Expensive and Heavy



Improved yield, but not
statistically significant

P=0.27

MP (n=8) UW (n=4)
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Islet Yield after Mechanical Perfusion



n=102, 10 mM NA(−) (n = 47) or NA(+) (n = 55)





BUBBLING OF OXYGEN IN THE UNIVERSITY OF WISCONSIN 
SOLUTION DURING PANCREAS PRESERVATION IMPROVES ISLETS 

SURVIVAL.

Mirbolooki, et al., 
Department of Surgery, University of Alberta, Edmonton, AB Canada.
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Continuous bubbling of oxygen 
improves ATP production and 
Energy parameters significantly



Bubbling of oxygen reverse anaerobic to aerobic metabolism
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Lactate level of pancreatic tissue during 24 hours of rat pancreas preservation.  
* p<0.001 as compared to UW group



Continuous bubbling of oxygen prevents apoptosis
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DNA fragmentation level of pancreatic tissue during 24 hours of rat pancreas preservation. 
* p<0.01 as compared to other groups, + P<0.001 as compared to TLM and TLMO, ** p<0.01 as 
compared to UW 



Donor factors can predict islet isolation success
Pancreas procurement is a critical step in islet 
success
Pancreas preservation should be minimized
Benefits of two layer preservation need to be fully 
elucidated
Novel strategies will allow improved recovery and 
islet function 


