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ABSTRACT

Biopolymers are first dainty of research as excipient because of its
stability, biodegradability, and non- carcinogenic, non-thrombogenic
and renewable in nature. This review tells about the biopolymers in
drug delivery as in last 2-3 decades, in the field of research in
pharmaceutical drug delivery, the excipient development come into the
lime light. Because it effects the formulation development and drug
delivery process in many ways. Our review canvass, some of the most
familiar used biopolymers as excipient in pharmaceutical drug delivery

systems.
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INTRODUCTION

Polymers of natural occurring termed as biopolymer therefore they are also named as natural

polymers. In the plant kingdom, the most wide- ranging organic compound are

polysaccharides. They are complex carbohydrates biopolymers composed of monosaccharide

units connected together through glycosidic bonds into linear and branched chains of

different lengths. They are classified on the basis of their main building units, i.e. are as

follows.

A. Types of linkages,

B. The anomeric configuration of glycosidic linkages,

C. Monosaccharide components.
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In the life processes of all plants, polysaccharides play pivotal role. They occurs in nature
according to their functions that are reserve polysaccharide, structural polysaccharide and
protective polysaccharide. Further polysaccharides play vital roles in many biochemical and
physiochemical processes when they form glycoconjugates with lipids and proteins resulting
in biological macromolecules in the cell wall and cell wall membranes. Starch is one of the
most important polysaccharides from an industrial point of view. It is desirable as a raw
material owing to its affordability, simple chemical modification and biodegradability. Starch
and its derivatives are used in the pharmaceutical, medicinal, and food industry etc.

The natural occurring polymers are formed during the life cycles of green flora, bacteria,
animals or polymer matrix composites. These comprise the polysaccharide that is starch,
cellulose, the carbohydrate made by fungi and bacteria and animal protein based biopolymers

like gelatine, wool and silk.

Biopolymers, predominantly the carbohydrate source, have been set up very favourable
industrial use in different forms. The polysaccharide classified below gives short information

on its pharmaceutical application, biological source etc.™

Starch

Starch stored and synthesized by plants as an energy reserve. It is mainly deposited in the
shape of small granules. The approximately world manufacture of starch amounts to 58
million tonnes, produce from maize (46 million tonnes), potatoes (3.5 million tonnes), and

remaining coming from wheat and rice.

It is the richest carbohydrate accessible from plant kingdom and act as reserve food supply
for period of growth, dormancy and germination. As, it is a biodegradable polymer with
appreciable chemical properties, it act as a flexible renewable resource for various material

demand in food and non- food fields. Starch’s properties depend on their plant source.

Starch is a heterogeneous polymer of amylose, linear chains of a- 1, 4 glycosidic bonds and
amylopectin having branches which are created in amylose chains by a- 1,6 glycosidic bonds
to another amylose chains.!”! In pharmaceuticals products, starch is used enormously as an

excipient™ either after partial hydrolysis or unmodified.
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The characteristics of starch for drug delivery, has been altered in an extent of ways™ like

hydrophobic modification,® hydrophilic modification'® and cross linking.™

Hydrophobic modification attaches and stabilizes hydrophobic drugs. This biopolymer is

used in drugs such as Flufenamic acid, testosterone and caffeine.!*®
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Fig.1: Structure of starch.

Chitosan

It is a polysaccharide takes out from the shells of crustaceans such as crab, shrimp, and other
sea crustaceans as well as in cell wall of fungi. It is used as a ‘medium’ for drugs and other
therapeutic materials and as regenerative medicine in reconstructive surgery./”! Chitosan have

vital applications in different areas like in pharmaceuticals and medicals.

As in pharmaceuticals, it is used as absorbable material with release control of active
ingredients, formation of microcapsules gels with anionic polymers, excipient, drug delivery

systems and encapsulation of drug.

Chitosan’s drug delivery system is polyelectrolyte hydrogel. In this,
e Charge tuned to attach drugs,
e Stabilization of labile drugs in gastric conditions,

e Ammonium groups encourage transmucosal transport ionic cross linking.

It is used in drugs like doxorubicin which is anti-cancer drug.!®!
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Fig. 2: Structure of chitosan.
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Dextran

This is class of microbial polysaccharides that are polymerised outside the cell by enzymes
known as dextran sucrase. Dextrans are collected as fuel in yeasts and bacteria. These
polymers have a various uses in medical. It have been used in surgical sutures, as blood
volume expanders, to improve blood flow in capillaries in the diagnosis of vascular occlusion

and in the treatment of deficiency of vitamin A in both humans and animals.*

The drug which contains Dextrans are Curcumin, doxorubicin, therapeutic peptides and

proteins.*214!
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Fig. 3: Structure of dextran.
Cellulose

Cellulose is a crucial structural part of various plants made up of a linear chain of D-
glucopyranosyl units connected through B -1, 4 glycosidic bonds. This is an ample

biopolymer on earth.[*®!

In its natural form, it has restricted use in pharmaceuticals products because it requires exotic
solvents for easy solubility. Instead this biopolymer altered to rearrange its crystallinity, like
in hydroxypropyl cellulose, which is miscible in water, harmless, and biodegradable and

sanctioned for use in medicines by the food and drug administration.!!

Also in comparison to cellulose, the cellulose esters like cellulose acetate have good

solubility in organic solvents™! and become usual components in drug delivery systems.!*”

Doxorubicin drug contains this biopolymer.
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Fig. 4: Structure of cellulose.
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Hemicellulose
Hemicellulose is highly abundant and renewable resource and present accompanied with

[18] It is different from cellulose

cellulose in plant cell walls and in specific woods and grasses.

in being chemically heterogeneous and having particular forms of Hemicellulose involve:

A. Glucomannan: It is a random linear copolymer of mannose and glucose connected by 1,
4 glycosidic bonds with a little amount of branching by 1, 6 glycosidic linkages.™* This
hemicellulose has been changes to a carboxy methyl version to allow carboxylate groups
for drug delivery application.?”

B. Galactoglucomannan: It is a glucomannan chain in which the mannose residues are
partially substituted with galactose groups through 1, 6 glycosidic linkages and acetyl

groups at C2 and C3 hydroxyl groups of the mannose.

This biopolymer is used in model protein.”!
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Fig. 5: Structure of hemicellulose.

Pullulan

This polysaccharide is a harmless, has low immunogenicity and high water solubility, all
valuable characteristics for drug delivery. It is transform from starch through a fungus to
make a linear polysaccharide comprising maltotriose units linked by a- 1, 6 glycosidic

linkages.[*!

For the use of Pullulan in drug delivery, the derivatization of Pullulan through its hydroxyl
groups to impart the desired physicochemical properties.’? This involve hydrophobic
modification for drug delivery particle formation using amphiphilic self- assembly® and
polyethyleneimine modification for DNA binding and protection.*”! Pullulan is used in drugs
like model protein, IR dye 800 and siRNA.**
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Fig. 6: Structure of pullulan.

Alginates
These polysaccharides are linear, unbranched found in brown seaweed and marine algae such

as Laminaria hyperborea and Ascophyllum nodosum.

Alginates consists of two differ monomers in varying proportions, namely o-L-gulcuronic
acid and B-D-mannuronic acid connected a or p-1,4 glycosidic bonds.”?® They have extreme
molecular weight of 20 to 600KDa. These polymers have been used and considered stabilizes
in suspending agents, tablets binders and tablet disintegrants.?”? This biopolymer used in

drugs such as isoniazid, rifampicin.[?® 2
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Fig. 7: Structure of alginate.
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