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BioencapsulationBioencapsulationBioencapsulationBioencapsulation in in in in medicinemedicinemedicinemedicine
and and and and biotechnologybiotechnologybiotechnologybiotechnology

BiotechnologyBiotechnologyBiotechnologyBiotechnologyBiotechnologyBiotechnologyBiotechnologyBiotechnology: Increase of cell density and productivity in cell 
fermentation, avoidance of washout of biological catalysts. 

MedicineMedicineMedicineMedicineMedicineMedicineMedicineMedicine: Drug protection & deliverance; bio-artificial organs.

DrawbacksDrawbacksDrawbacksDrawbacks to to to to applicationapplicationapplicationapplication of of of of 
bioencapsulationbioencapsulationbioencapsulationbioencapsulation

Why not more generally applied ?Why not more generally applied ?

•Considered low reproducibility

•Lab-to-Lab variations

Pitfall until 2008Pitfall until 2008: Lack of documentation of production 
process and capsule properties

ReviewReviewReviewReview on on on on methodsmethodsmethodsmethods forforforfor
characterisationcharacterisationcharacterisationcharacterisation of of of of capsulescapsulescapsulescapsules
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Polymers Polymers Polymers Polymers forforforfor
bioencapsulationbioencapsulationbioencapsulationbioencapsulation

Selection of adequate polymerSelection of adequate polymerSelection of adequate polymerSelection of adequate polymerSelection of adequate polymerSelection of adequate polymerSelection of adequate polymerSelection of adequate polymer
•Support functional survival of cell (intracapsular compatibility)
•Compatible with exterior (recipient, fermentation)
•Mechanical and physical-chemical adequacy in specific application

At least documentation of:

•Molecular weight average
•Chemical composition
•Substitutions with modifications

PermeabilityPermeabilityPermeabilityPermeability propertiespropertiespropertiesproperties

Permeability propertiesPermeability propertiesPermeability propertiesPermeability propertiesPermeability propertiesPermeability propertiesPermeability propertiesPermeability properties
•Determines exchange, production, efficacy of system
•Determines survival of cells

At least documentation of:

•Solutes applied (application 
dependent)

� Size exclusion 
chromotography most 
reproducible 

MechanicalMechanicalMechanicalMechanical resistanceresistanceresistanceresistance

Determination of durability

At least documentation of:

• Force required to acquire a 
fixed compression or 
implosion

SurfaceSurfaceSurfaceSurface propertiespropertiespropertiesproperties

Surface properties Surface properties Surface properties Surface properties Surface properties Surface properties Surface properties Surface properties 
•Determines functional performance in specific application
•Provides insight in actual structure of capsule

Recommendation:

• XPS, FTIR, or 
Tof-Sims before 
and after 
application



BiocompatibilityBiocompatibilityBiocompatibilityBiocompatibility

Biocompatibility Biocompatibility Biocompatibility Biocompatibility Biocompatibility Biocompatibility Biocompatibility Biocompatibility 
•Intracapsular, functional survival of cells
•Extracapsular, maintenance of functional properties in application

Recommendation: Bioluminescence, viability monitoring; monitoring 
functional properties of membrane before after and during application

ConclusionsConclusionsConclusionsConclusions

Every application requires a specific adaptationspecific adaptationspecific adaptationspecific adaptationspecific adaptationspecific adaptationspecific adaptationspecific adaptation of the 
procedure, consequently every application requires an 

unique capsule typeunique capsule typeunique capsule typeunique capsule typeunique capsule typeunique capsule typeunique capsule typeunique capsule type

General technologiesGeneral technologiesGeneral technologiesGeneral technologiesGeneral technologiesGeneral technologiesGeneral technologiesGeneral technologies to document capsule properties have 
been identified and improve reproducibilityimprove reproducibilityimprove reproducibilityimprove reproducibilityimprove reproducibilityimprove reproducibilityimprove reproducibilityimprove reproducibility

Many novel  structural insightsstructural insightsstructural insightsstructural insightsstructural insightsstructural insightsstructural insightsstructural insights have been gained by 
documentation and comparison


