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ABSTRACT

The polymers used in pharmaceutical medication delivery of therapeutic agents are the main topic of the
current review paper. Tablets, patches, cassettes, films, semisolids, and powders are some examples of these
dosage forms. As they regulate the drug’s release from the device, polymers form the foundation of a
pharmaceutical drug delivery system. Because they can be broken down into non-toxic monomers and, more
importantly, because they can be used to build controlled release devices, biodegradable polymers are
attractive for application. Natural polymers can be utilised to transport drugs at predetermined rates, and
because they are readily available and have favourable physico-chemical properties, they can be used as a
polymer for drug delivery systems. The use of biodegradable polymers is widespread.
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INTRODUCTION

A significant problem with current medicine is the failure to utilise the potential of readily available bioactive
chemicals. Many of the currently used medication compounds are effective against tumour, bacterial, and fungal
cells. However, due to low solubility, poor biodistribution, poor stability, and quick bodily removal from the
body, their administration in a typical form is characterised by limited effectiveness [1,2]. In order to maximise
the dosage and duration of the drug’s action at the target site, smart drug delivery systems (DDS) are being
extensively researched and developed [1,3,4,5].

The use of a polymer as an inert carrier for a medicine has a number of benefits, such as improving the
pharmacokinetic and pharmacodynamic characteristics of the drug. Biopharmaceuticals boost the effectiveness
of medications in a variety of Plasma half-life, which lowers immunogenicity and increases the stability of Low
molecular weight medications’ solubility is improved by biopharmaceuticals.It offers the potential to administer
drugs to specific areas [6-7]. Is a polymer Conjugates have fought against a number of illnesses, including
rheumatoid arthritis, , diabetes, hepatitis B and C, and cancer [8].

Natural polymers: organic and inorganic

Organic polymers play a crucial role in living things, providing basic structural materials and participating in
vital life processes. For example, the solid parts of all plants are made up of polymers. These include cellulose,
lignin, and various resins. Cellulose is a polysaccharide, a polymer that is composed of sugar molecules. Lignin
consists of a complicated three-dimensional network of polymers. Wood resins are polymers of a simple
hydrocarbon, isoprene. Another familiar isoprene polymer is rubber.

Polynucleotide chain of deoxyribonucleic acid (DNA)

Other important natural polymers include the proteins, which are polymers of amino acids, and the nucleic
acids, which are polymers of nucleotides—complex molecules composed of nitrogen-containing bases, sugars,
and phosphoric acid. The nucleic acids carry genetic information in the cell. Starches, important sources of food
energy derived from plants, are natural polymers composed of glucose.
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Classification of Polymers

A polymer is made up of macromolecules, or very big molecules, which have several repeating structural
subunits. Today, polymers serve as the foundation for four distinct sectors, including those of fibres, plastics,
elastomers, and varnishes. The word “polymer” comes from the words “poly,” which means “many,” and
“mer,” which means “unit” or “part.” As was already established, macromolecules known as polymers are
created by repeatedly repeating structural components. Simple and reactive molecules called monomers make
up the repeating units. Covalent bonds connect these components. Polymerization is the process of creating

polymers from their corresponding monomers.

Due to their incredibly complex structures, diverse behaviours, and wide range of uses, polymers are
challenging to categorise under a single heading. In light of this, we categorise polymers according to:
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Classification of Polymers based on the Source of Availability

Polymers are classified as natural polymers, synthetic polymers, and semi-synthetic polymers based on the
source of availability.

Natural Polymers

Both plants and animals have these polymers, which are present in nature on a natural basis. Bipolymers, which
are biodegradable polymers, are another option. Starch, proteins, rubber, and cellulose were a few examples.

Semi-synthetic polymers

These polymers are created by chemically altering natural polymers. Cellulose acetate, cellulose nitrate, etc. Are
a few examples.

Synthetic polymers

These polymers are entirely synthetic. The synthetic polymer that we use most frequently is plastic. Some dairy
products and businesses employ synthetic polymers. Examples include nylon-6, polyether, 6, and others.

Classification of Polymers based on its Structure

Based on structure, polymers are classified as Linear polymers, Branched-Chain polymers, and Cross-Linked
polymers.
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Linear Polymers

Chains in linear polymers are long and straight due to their structural design. PVC is utilised, for instance, in
pipes and electrical lines.

Branched chain polymers

Branched-chain polymers are ones that contain linear chains. Low-density polythene is an example.

Cross linked polymers

Monomers with two or three functions are seen in cross-linked polymers. They possess a stronger covalent bond
when compared to linear polymers. Melamine and bakelite are a couple

Classification of Polymers based on Polymerization
Based on polymerization, polymers are classified as addition polymerization and condensation polymerization.
Addition Polymerization

Molecules of the same or various monomers combine in addition polymerization to produce polymers on a large
scale. Alkenes, alkadienes, and their corresponding derivatives are examples of these monomers' unsaturated
materials. For instance, addition polymerization produces Teflon, Polyvinyl chloride (PVC), Polyethane, etc.

Condensation polymerization

A condensation process between two monomeric units with bi- or tri-functional functions is repeated in
condensation polymerization. Condensation polymers include things like perylene, polyesters, Nylon-6, etc.Inn
Addition Polymerization, molecules of the same or different monomers add up together on massive scales to
form polymers. These monomers are unsaturated compounds like alkenes, alkadienes, and their respective
derivatives For example, Teflon, Polyvinyl chloride (PVC), poly ethane, etc are addition polymerization.

Classification Based on Monomers
Based on the monomers, polymers can be classified as homomers and heteropolymers.
Homomer

Only one kind of monomer unit is found in homomers. Polythene is one instance.

Heteropolymer or co-polymer

Heteropolymers, as opposed to homomers, contain various kinds of monomer units. Nylon-6, 6, is one
illustration.In homomers, only single types of monomer units are present. An example is Polythene.

Classification Based on Molecular Forces

Based on molecular forces, polymers are classified as elastomers, fibers, thermoplastics, and thermosetting
polymers.

Elastomers

Weak interaction forces characterise elastomers. Rubber and Buna-S are two examples.
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Fibers

Fibers possess extremely powerful forces of interaction as well as a tough, strong, and high tensile strength.
Nylon -6, 6, as an illustration

Thermoplastics

The forces of attraction in thermoplastics are intermediate. Polyvinyl chloride is a good illustration.

Thermosetting polymers

The mechanical characteristics of the material are considerably enhanced by thermosetting polymers. Moreover,
they offer improved heat and chemical resistance. Phenolics, epoxies, and silicones were a few examples.

Polymer Structure

The majority of the polymers that surround us have a hydrocarbon backbone. Due to the tetravalent nature of
carbon, a hydrocarbon backbone is a lengthy chain of linked carbon and hydrogen atoms.

The hydrocarbon backbone polymer types include polystyrene, polypropylene, and polybutylene. Furthermore,
polymers can be used in place of carbon.

Application

The majority of the scientific literature on the use of polymer blends in pharmaceutical products, excipients, and
drug delivery systems has concentrated on particular properties or applications of polymer blends, such as

Controlled
release
tablets

Polymer blend

Blodegradable app"cations il c;alings
systems

Oral films

Solid

dispersions

miscibility [9,10], film coating [11,12], orally disintegrating films [13], matrix tablets [14 15, 16], solid
dispersions [17,18,19], biodegradable systems [20,21], transdermal drug delivery [22], environmentally
responsive systems [23,24], and 3D printing [25,26,] and electrospinning [27,28] are two recently developed
pharmaceutical manufacturing methods that utilise polymer mixtures. The creation of polymer blends for
application in tissue engineering and wound dressings has also been accomplished using these methods [29,30]
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Conclusion:

Drug delivery benefits greatly from the use of polymers. This improves drug delivery and handles all safety
factors through superior pharmacokinetics. It is still necessary to investigate the mechanism and duration of the
drug delivery system for a certain tissue or cellular compartment. Gene delivery is just one of many questions
that must be addressed in order to build the best polymer therapy. This results in the synthesis of the intelligent
Polymer. The site of action in targeted medication delivery systems ought to be well understood. Biodegradable
plastics Give better control over sample toxicity, which improves drug administration and protects patients’
safety.
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