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INTRODUCTION

Polymers are versatile materials that are widely used in biomedical applications due to

their unique properties such as biocompatibility, biodegradability, and ease of processing. In

this  chapter,  we  will  discuss  some  of  the  major  biomedical  applications  of  polymers,

including implantation, drug delivery, medical devices, and tissue engineering.

POLYMERS IN IMPLANTATION

Implantation is a common medical practice that involves inserting a foreign material

into  the  body  for  therapeutic  or  diagnostic  purposes.  Polymers  are  commonly  used  in

implantation due to their biocompatibility, mechanical strength, and ability to be modified for

specific  applications.  Examples of polymer-based implants  include:  Cardiovascular stents:

Stents are used to prop open narrowed or blocked blood vessels in the heart. Polymers such

as polyethylene terephthalate (PET) and polytetrafluoroethylene (PTFE) are commonly used

in cardiovascular stents due to their high strength, biocompatibility, and ability to prevent

restenosis (1).

Orthopedic  implants:  Orthopedic  implants  such as  hip  and  knee  replacements  are

commonly  made  from  polymers  such  as  ultra-high  molecular  weight  polyethylene

(UHMWPE) and polyetheretherketone (PEEK). These polymers are chosen for their  high

strength, wear resistance, and biocompatibility (2). Neural implants: Neural implants are used

to treat a variety of neurological disorders such as Parkinson's disease and epilepsy. Polymers

such  as  polyimide  and  silicone  are  commonly  used  in  neural  implants  due  to  their

biocompatibility and flexibility (3).

POLYMERS IN DRUG DELIVERY 

Drug delivery is the process of administering drugs to the body in a controlled manner

to achieve a desired therapeutic effect. Polymers are commonly used in drug delivery due to

their  ability  to  control  drug  release  and  protect  drugs  from  degradation.  Examples  of

polymer-based drug delivery systems include:
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Polymeric nanoparticles: Polymeric nanoparticles are used to deliver drugs to specific sites in

the  body  such  as  tumors.  Polymers  such  as  poly(lactic-co-glycolic  acid)  (PLGA)  and

polyethylene  glycol  (PEG)  are  commonly  used  in  polymeric  nanoparticles  due  to  their

biocompatibility  and  ability  to  control  drug release  (4).  Hydrogels:  Hydrogels  are  three-

dimensional  networks  of  polymers  that  can  absorb  and  retain  large  amounts  of  water.

Hydrogels  are  used  in  drug  delivery  to  control  drug  release  and  protect  drugs  from

degradation. Polymers such as polyvinyl alcohol (PVA) and polyethylene glycol diacrylate

(PEGDA) are commonly used in hydrogels due to their biocompatibility and ability to mimic

the natural  extracellular  matrix  (5).  Mucoadhesive  polymers:  Mucoadhesive polymers  are

used to improve the bioavailability of drugs by prolonging their residence time at the site of

administration. Polymers such as chitosan and alginate are commonly used in mucoadhesive

drug delivery systems due to their biocompatibility and ability to adhere to mucosal surfaces

(6).

POLYMERS IN MEDICAL DEVICES 

Polymers  are  widely  used  in  medical  devices  due  to  their  unique  properties  and

versatility.  Here  are  some  examples  of  how  polymers  are  utilized  in  medical  devices:

Intraocular lenses (IOLs): IOLs are used to replace the natural lens of the eye in cataract

surgery. Polymers such as silicone, acrylic, and hydrophilic materials are commonly used in

IOLs  due  to  their  biocompatibility,  optical  clarity,  and  ease  of  processing  (7).  Dental

implants: Polymers are used in dental implants to improve their mechanical and biological

properties. Polyetheretherketone (PEEK) is commonly used in dental implants due to its high

strength,  biocompatibility,  and ability  to  integrate  with  surrounding tissues  (8)  Catheters:

Catheters are used to deliver fluids or medications to different parts of the body. Polymers

such  as  silicone  and  polyurethane  are  commonly  used  in  catheters  due  to  their

biocompatibility, flexibility, and ability to resist kinking and deformation (9).

POLYMERS IN TISSUE ENGINEERING

Tissue engineering is a rapidly growing field that involves creating functional tissues

and  organs  in  the  laboratory  for  transplantation.  Polymers  are  widely  used  in  tissue

engineering due to their ability to mimic the extracellular matrix, support cell growth and
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differentiation, and promote tissue regeneration. Here are some examples of polymer-based

tissue engineering:

Scaffolds:  Scaffolds  are three-dimensional  structures  that  provide a  framework for

cells to grow and differentiate. Polymers such as poly(lactic acid) (PLA), poly(glycolic acid)

(PGA), and their copolymers (PLGA) are commonly used as scaffolds in tissue engineering

due to their biocompatibility, biodegradability, and ability to control cell behavior (10).

Hydrogels:  Hydrogels are also used as scaffolds in tissue engineering due to their

ability  to  mimic  the  extracellular  matrix  and  promote  cell  adhesion  and  proliferation.

Polymers  such  as  PEG  and  gelatin  are  commonly  used  in  hydrogels  due  to  their

biocompatibility, tunable mechanical properties, and ability to control cell behavior (11).

Tissue  adhesives:  Tissue  adhesives  are  used  to  seal  wounds  and  promote  tissue

regeneration. Polymers such as fibrin and chitosan are commonly used in tissue adhesives

due  to  their  biocompatibility,  biodegradability,  and  ability  to  promote  cell  adhesion  and

proliferation (12).

CONCLUSION

 Polymers are versatile  materials  that are widely used in biomedical  applications such as

implantation,  drug  delivery,  medical  devices,  and  tissue  engineering.  The  selection  of  a

specific  polymer  and  its  modification  depends  on  the  specific  application  and  desired

properties. With the continuous development of new polymers and modification techniques,

the future of biomedical applications of polymers is promising.
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All-natural processes tend towards the lowest possible energy state by a spontaneous

reaction. Corrosion is a perpetual deterioration of metal or material owing to its reaction with

different aggressive environments causing massive economic loss, primarily in the petroleum

industries,  and in aerospace.  Metals  can be protected against  corrosion by introducing an

inhibitor  in  an  aggressive  aqueous  environment  at  a  small  concentration.  Traditional
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