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Abstract- The current review article focuses on polymers in pharmaceutical drug delivery of therapeutic agents. These
dosage forms include tablets, patches, tapes, films, semisolids and powders. Polymers are the backbone of a pharmaceutical
drug delivery system as they control the release of the drug from the device. Polymers are being used extensively in drug
delivery due to their surface and bulk properties. They are being used in drug formulations and in drug delivery devices.
These drug delivery devices may be in the form of implants for controlled drug delivery. Polymers used in colloidal drug
carrier systems, consisting of small particles, show great advantage in drug delivery systems because of optimized drug
loading and releasing property. Polymeric nano particulate systems are available in wide variety and have established
chemistry. Nontoxic biodegradable and biocompatible polymers are available.
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INTRODUCTION:

Polymers have become an integral part of drug delivery systems due to their improved pharmacokinetic properties. They have better
circulation time than conventional small drug molecules thus target tissue more specifically. Tremendous use of polymers has been
witnessed in the area of polymer therapeutics and Nano medicines. Polymers in reservoir based drug delivery systems have shown
immense progress in the form of hydrogels and liposomes. Diffusion based drug delivery systems and solvent activated drug
delivery systems are the other areas being explored for utilizing the polymers. In diffusion based drug delivery systems drug is
dissolved in a non-swell able system or a fully swollen matrix which do not decompose during their activation time. Solvent
activated systems like hydrogels swell and release the drug when exposed to aqueous environment; this mechanism is depicted.
They are hydrophilic in nature. Biocompatible polymers offer a safe passage for drug delivery due to their well engineered molecular
architecture according to the transitions in the underlying mechanisms of the biological process. Extensive Biodegradable polymers
have been widely used in biomedical applications because of their known biocompatibility and biodegradability. In the biomedical
area polymers are generally used as implants and are expected to perform long term service. These improvements contribute to
make medical treatment more efficient and to minimize side effects and other types of inconveniences for patients. The
pharmaceutical applications of polymers range from their use as binders in tablets to viscosity and flow controlling agents in liquids,
suspensions and emulsions. Polymers can be used as film coatings to disguise/mask the unpleasant taste of a drug, to enhance drug
stability and to modify drug release characteristics. Pharmaceutical polymers are widely used to achieve taste masking; controlled
release (e.g. extended, pulsatile and targeted) enhanced stability and improved bioavailability. Monolithic delivery devices are
systems in which a drug is dispersed within a polymer matrix and released by diffusion. The rate of the drug release from a matrix
product depends on the initial drug concentration and relaxation of the polymer chains which overall displays a sustained release
characteristic. Simple manipulation of the water solubility of polymers, by increasing their chain length through cross-linking or by
hydrophobising or hydrophilizing them with copolymers and other groups yields a wealth of materials with a wide spectrum of
possible application. The resulting materials are capable of a variety of drug-enhancing functions.

Polymers are able to:

* Prolong drug availability if medicines are formulated ashydrogels9 or microparticles.

* Favourably alter bio distribution, if formulated intodense nanoparticles.

+ Enable hydrophobic drug administration if formulated as micelles.

* Transport a drug to its usually inaccessible site of action if formulated as gene medicines.
* Make drugs available in response to stimuli.

Over the past decades research at the level of molecular biology has unveiled the molecular basis for many diseases. New
important technologies and concepts such as recombinant DNA and gene therapy have provided tools for the creation of
pharmaceuticals and methods designed to specifically address such diseases. However progress towards the application of these
medicines outside of the laboratory has been considerably slow principally due to the lack of effective drug delivery systems that
is mechanisms that allow the release of the drug into the appropriate body compartment for the appropriate amount of time without
seriously disrupting the rest of the organism functionality. The application of the polymeric materials for medical purposes is
growing fast. Polymers have found applications in diverse biomedical fields such as drug delivering systems, developing scaffolds
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in tissue engineering, implantation of medical devices and artificial organs, prosthesis, ophthalmology, dentistry, bone repair, and
many other medical fields. Polymers have been used as a main tool to control the drug release rate from the formulations. Extensive
applications of polymers in drug delivery have been realized because polymers offer unique properties which have not been attained
by any other materials. Advances in polymer science have led to the development of several novel drug delivery systems.

ROLE OF POLYMERS IN DRUG DELIVERY:

Immediate drug release dosage form tablets:

Polymers including polyvinyl pyrrolidone and hydroxypropylmethylecellulose (HPMC) are found to be a good binder which
increases the formation of granules that improves the flow and compaction properties of tablet formulations prior to tableting.
Capsules:

Many of the polymeric excipients used to “bulk out” capsules fills are the same as those used in intermediate release tablets. For
hard and soft shell gelatin has most often used. By recent advances HPMC has been accepted as alternative material for hard and
soft capsules.

Modified drug release dosage forms:

To achieve gastro retention mucoadhesive and low density, polymers have been evaluated, with little success so far their ability to
extend gastric residence time by bonding to the mucus lining of the stomach and floating on top of the gastric contents respectively.
Extended release dosage forms:

Extended and sustained release dosage forms prolong the time that’ systemic drug levels are within the therapeutic range and thus
reduce the number of doses the patient must take to maintain a therapeutic effect there by increasing compliance. The most
commonly used water insoluble polymers for extended release applications are the ammonium ethacrylate copolymers cellulose
derivatives ethyl cellulose and cellulose acetate, and polyvinyl derivative, polyvinyl acetate.

Gastro retentive Dosage forms:

Gastro retentive dosage forms offer an alternative strategy for achieving extended release profile, in which the formulation will
remain in the stomach for prolonged periods, releasing the drug in-situ, which will then dissolve in the liquid contents and slowly
pass into the small intestine.

CLASSIFICATION OF POLYMERS:
A) Basis on interaction with water:

. Non-biodegradable hydrophobic Polymers: E.g. Polyvinyl chloride,
. Soluble Polymers: E.g. HPMC, PEG.

. Hydro gels: E.g. Polyvinyl pyrrolidine.

B) Based on polymerisation method:

. Addition Polymers: E.g. Alkane Polymers.

. Condensation polymers: E.g. Polysterene and Polyamide.

C) Based on polymerization mechanism:

. Chain Polymerization.

. Step growth Polymerization.

D) Based on chemical structure:

. Activated C-C Polymer.

. Inorganic polymers.

. Natural polymers.

E) Based on occurrence:

o Natural polymers: E.g. Proteins-collagen, keratin, albumin, cellulose.
. Synthetic polymers:- E.g. Polyesters, polyamides

F) Based on bio-stability:

. Bio-degradable.

. Non Bio-degradable.

Characteristics of an Ideal Polymer:

. It should be versatile and possess a wide range of mechanical, physical, chemical properties.
. It should be non-toxic and have good mechanical strength and should be easily administered.
. It should be inexpensive and easy to fabricate.

o It should be inert to host tissue and compatible with environment.
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Applications of Polymers:
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Uses of Polymers:
. Cling film/cellophane.
. Non-stick coating (Teflon).
. Tights and clothing (Nylon, Lycra).
. Windows and doors (UPVC).
. Bottles and food packaging.
o Waterproof coatings for fabrics (Goretex).
. Dental polymers.
. Wound dressings especially for burns.
. Hydrogels for use in nappies.
o Smart materials such as memory foam.

CONCLUSION:

Polymer-based pharmaceuticals are starting to be seen as key elements to treat many lethal diseases that affect a great
number of individuals such as cancer or hepatitis. Although excipients have traditionally been included in formulations as inert
substances to mainly make up volume and assist in the manufacturing process, they are increasingly included in dosage forms to
fulfil specialized functions for improved drug delivery because many new drugs have unfavourable physicochemical and
pharmacokinetic properties. The synthetic polymers can be designed or modified as per requirement of the formulation by altering
polymer characteristics and on the other hand natural pharmaceutical excipients are biocompatible, non-toxic, environment friendly
and economical. Several polymers have been successfully used and others are being investigated as excipients in the design of
dosage forms for effective drug delivery. The delivery of drugs in a controllable pattern is an object of intensive research, whether
it is academic or applied, due to its influence on healthcare. Drug release can be carried out via different routes with alterations in
temperature, pH or electrical potential; however, each separate route has short-comings and the most efficient route could be the
integration of all the individual routes. Continuous researches have shown that polymers, whether synthetic or natural, have a
significant and important role in delivering drugs due to:

1) Drug delivery systems based on polymers could be used locally to supply the in-demand concentration for long-term, without
repeated doses at different periods of time.

2) These systems have the ability to decrease drug toxicity and drug side effects, ensuring protection of the drugs till they reach the
specific target, and this leads to improvement in the absorption rates of the drug. Finally, it could be stated that there is no doubt
that natural and synthetic polymers may play an important role in future pharmacy, and especially in the field of drug delivery.
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