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Type of material

Basic concept

Typical polymer

Approach

Biomembrane—like
surface formation

Synthetic Hydrophobic surface Polytetrafluoroethylene
polymer Zero critical surface Polydimethysiloxane
tension theory Polyethylene
Hydrophilic surface Poly(2—hydroxyethyl
Zero interfacial methacrylate)
free energy concept Poly(acrylamide)
Heterogenetic surface Block—type copolymer
Microdomain concept Graft—type copolymer
Segmented polyurethane
Molecular cilia Poly(ethylene glycol)
mechanism Sulfonated polymer
Negatively charged
surface
Synthetic Pseudomembrane Expanded PTFE, Dacron
polymer formation Heparin—related polymer
+ Heparinization Heparine—immobilized
biopolymer polymer
Immobilization of
fibrinolysis enzyme Urokinase—immobilized
polymer
Synthetic Albumin—adsorbed Polyurethane with alkyl
polymer surface group
+ Phospholipid—adsorbed ~ Phospholipid polymer
biological surface
molecules

Physicochemical
approach

Interfacial chemical
approach

Biological
approach

Biological
approach
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Polymer

Main application and comments

Natural ploymers
Proteins—based polymers
Poly(amino acids)
Polysaccharides and derivatives
Vegetable sources
Human and animal sources
Microbial polysaccharides

Synthetic polymers
Aliphatic polyesters

Polyamides (mylons)
Poly(ortho esters)
Poly(cyano acrylates)
Polyphosphazenes
Polyurethanes

Poly(ethylene) (low density)
Poly(vinyl alcohol)

Poly(ethylene oxide)

Poly (hydroxyethyl methacrylate)
Poly(methyl methacrylate)
Poly(tetrafluoroethylene) (Teflon)
Polydimethylsiloxanes

Environmentally responsive,

synthetic polymers
Poly(ethyleneoxide—b—propylene oxide)
Poly (vinyl methyl ether)
Poly(N—alkylacrylamides)

Abundant, biodegradable. but, structural complexity and reproducibility
Collagen, Albumin, etc. Absorbable, biocompatible, nontoxic, naturally available.
poly(a,L—lysine), poly(a,L—goutamic acid), poly(aaspartic acid) etc. nonantigenic

Cellulose, Agarose, Alginate, Carrageenan, etc.
Hyaluronic acid, Heparin and heparin—like glycosaminoglycanes, etc.
Dextran, Chitosan, and their derivatives

More attractive owing to the potential for controlling their properties.
Poly(lactic acid), poly(glycolic acid), poly(e—caprolactone), and their copolymers.
Biodegradable, used in sutures, drug—delivery systems and in tissue engineering.

Sutures, dressing, haemofiltration membranes.

Surface—eroding polymers, sustained drug delivery, ophthhalmology.
Biodegradable, surgical adhesives and glues.

Versatile side—chain functionality, applications in drug delivery.

Good elastomeric Properties, catheters and drug delivery systems.

Used in permanently implanted medical devices (prostheses, vascular grafts),
Initial candidates for the artificial heart.

Sutures, catheters, membranes.

Gels and blended membranes used in dury helivery.

Highly “biocompatible”/ used in a bariety of biomedical application.
Hydrogels as soft eontact lenses, for drug delivery, ad skin coatings.

Dental implants and bone replacement.

Vascular grafts, clips and sutures, coatings.A silicone. Implants in plastic surgery, orthopaedics, blood bags and pacemakers.

Surfactants with amphiphilic properties; protein delivery, skin treatments.
Nontoxic, temperature—sensitive polymer; shape—memory properties.
Temperature—sensitive gels whose lower critical solution
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