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MATERIALS & 

OBJECTIVES CONCLUSIONS

• Assess host response to 
alginate sheets implanted SC 
and IP in rats

• Compare response to high-M 
alginates from different 
sources

• Compare different methods 
of fabrication

INTRODUCTION: Alginate Capsules for Islet Transplantation

Lewis rat reaction to alginate 
sheets depends on the 
source of alginate.  

Fibrotic reaction was greater 
IP than SC.

Alginate re-purified from 
Keltone HVCR (Group 2) 
produced a smaller reaction 

Islet microencapsulation is a promising approach to overcome the toxicity and loss of 
graft function associated with the Edmonton Protocol. The stochastic placement of 
islets within droplets of alginate hydrogel results in some tissue exposure on the 
periphery of the capsule, triggering host immunity and loss of graft function. 

We have developed a macroscopic capsule device using the same alginate hydrogel 
chemistry which confers several safety advantages.  Coverage of islets and recovery 
after implant is complete and quantifiable.  Encapsulation is rapid and efficient.

In this study we investigated the fibrotic response in rats to a macroscopic alginate 
encapsulation device made with three types of alginate from Macrocystis pyrifera: 
NovaMatrix SLM-100 alginate (FMC biopolymers, Grp 1), a similar viscosity alginate 

RESULTS

MATERIALS & 
METHODS

DISCUSSION

Alginates (all from Macrocystis pyrifera, 
FM=0.60)
� NovaMatrix SLM-100 (FMC 

biopolymers, Philadelphia)   
(Group 1)

� Keltone HVCR (Monsanto, San 
Diego) (Group 2)

� M. pyrifera freshly harvested in 
San Diego, California (Group 3)

� Group 1 used as provided. Groups 
2 and 3 alginates re-purified by 
Cerco Medical1. 

Sheet Fabrication2

� 1.5cm square sheets 300µm thick
� Encapsulating a polyester blood 

filter (for tear resistance)
� Gelled with 1.7% CaCl2, pH 7.0

Animal Model
� Lewis or Fischer rats
� Sheets attached by single suture 

in each corner.
� Each rat received one sheet 

subcutaneously (SC) or on 
abdominal wall (IP).

� Sheets recovered 14 days after 
implant

OBSERVATIONS

The alginate formulation used in our 

produced a smaller reaction 
when implanted IP or SC. 

NovaMatrix SLM-100 alginate (FMC biopolymers, Grp 1), a similar viscosity alginate 
purified from Keltone HVCR (Monsanto, Grp 2), and a higher viscosity alginate 
purified from M. pyrifera freshly harvested in La Jolla, CA (Grp 3). 

Group 1 alginate, two weeks post SC implant

RESULTS

10X micrograph of excised Group 2 
sheet. Two weeks SC in Fischer rat.Histology
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The alginate formulation used in our 
previous experiments2 is no longer 
available. Stability of alginate gels in vivo is 
dependent on a number of known 
parameters3 including alginate purity and 
molecular weight distribution. In this 
experiment we compared alginate sheets
made with identical methods using 
different alginates from M. pyrifera, 
differing principally in their molecular 
weight . Sheets were implanted SC or IP in 
inbred Lewis or Fischer rats for two weeks.

Macroscopic encapsulation uses different 
engineering and ensures complete 
coverage of islet tissue.  While the SC site 
showed less host fibrosis and has better 
surgical access, this site is relatively 
acellular and avascular with limited oxygen 
flux.  Implantation IP offers better oxygen 
flux and insulin delivery via the portal 
system.  Improved alginate sheet 
formulations continue to be evaluated in 
both sites.
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Group 3 alginate, two weeks post SC implant.

Group 2 alginate, two weeks post SC implant

400X H&E stained frozen sections of 
explanted Group 2 alginate sheets.  
Top: IP implant in Fischer rat.  
Bottom: SC implant in Fischer rat.


