
 
Bioartificial Membranes as Engineered Biointerfaces for Advanced Biomedical 

Applications 

Loredana DE BARTOLO - National Research Council of Italy, Institute on Membrane 
Technology “Enrico Drioli”, CNR-ITM 

 

Bioartificial membranes as engineered biointerfaces integrate biological components with 
synthetic materials to reproduce key structural, biochemical, and transport functions of native 
tissues. By combining cells, extracellular matrix constituents, and biomimetic membrane 
architectures with the tunable physicochemical properties of synthetic polymers, these 
systems provide controlled mass transport, selective permeability, biocompatibility, and 
dynamic regulation of cell–material interactions. Recent advances in membrane design and 
fabrication for tissue engineering, regenerative medicine, bioartificial organs, drug delivery, and 
bioseparation will be presented. Particular emphasis will be placed on membrane bioreactors 
and biomimetic membrane platforms that replicate physiological tissue barriers and provide 
spatially controlled microenvironments for cell growth, differentiation, and tissue maturation. 
Tailor-made polymeric and composite membranes functionalized with bioactive molecules 
can deliver specific biochemical and biophysical cues for the bio fabrication of complex 
tissues(e.g., liver, kidney, skin, bone, neural).Representative examples include biodegradable 
poly(ε-caprolactone) hollow-fiber membranes for the generation of hierarchical three-
dimensional hepatic tissue and advanced gas-permeable membrane platforms developed to 
overcome oxygen transport limitations in liver 3D constructs. These systems support the 
compartmentalized co-culture of hepatocytes, endothelial cells, and stellate cells, enhancing 
tissue-specific functionality and long-term phenotypic stability through improved mass-
transfer characteristics. In addition, multifunctional hybrid membranes combining polymers, 
silica nanoparticles, and bioactive molecules have demonstrated significant potential for skin 
tissue engineering by improving surface properties and promoting epidermal stratification. 
Recent developments in smart, bioinspired, and multifunctional membrane systems will be 
discussed, highlighting their potential as advanced platforms for tissue engineering, 
regenerative medicine, and predictive physiologically relevant in vitro models. 


