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Biopolymers are the organic substances present in natural sources. The term biopolymer originates from the Greek
words bio and polymer, representing nature and living organisms. Large macromolecules made up of numerous
repeating units are known as biopolymers. As per the IUPAC definition, a macromolecule defines a single
molecule. The biopolymers are found to be biocompatible and biodegradable, making them useful in different
applications, such as edible films, emulsions, packaging materials in the food industry, and as drug transport
materials, medical implants like medical implants organs, wound healing, tissue scaffolds, and dressing materials

in pharmaceutical industries.

biopolymers medical applications

| 1. Sources of Biopolymers

Plants, animals, microorganisms, and agricultural wastes are examples of natural biological sources of
biopolymers. Plant sources, such as rice, maize [, wheat [, sorghum &I, yams 4, cassava [2!, potatoes 8, banana
[, tapioca &, corn &, cotton 19 and barley 1 biopolymers can be produced chemically from monomeric
components, such as oils, sugars, and amino acids. Cattles are the most common animal sources, while corals,
sponges, fish, lobster, and shrimp are the most common marine sources. Algae, fungus, and yeasts are the most
common microbiological sources (Figure 1). The origins and chemical structures of the main biopolymers are
shown in Table 1. Agro leftovers, paper wastes, crops, green wastes, and wood wastes are carbohydrate-rich
biomass-based sources. Triglycerides are found in vegetable oils, such as sunflower, soybean, safflower, jojoba,
rapeseed, castor, and meadowfoam oil (Figure 2) (2. VVegetable oils obtained from food producers, in particular,
are excellent alternatives for natural polymer synthesis [22l. PHAs are a kind of biopolymer, secondary metabolites
generated by microbes and plants. PHAs are stored as inclusion bodies in bacteria and are generated and
aggregated intracellularly as transparent granules 14, These biopolymers are produced naturally and degraded by
microbial metabolisms, even though these biopolymers can be melted and shaped in the same way as the

chemical and synthetic thermoplastics (121,
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Figure 1. A pictorial depiction of several natural renewable biopolymers categorised according to their source.
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Figure 2. Tryglycerides in vegetable oils are an important source of biopolymers.

Table 1. Main biopolymers with their origins and chemical structures [2€l,

. Reference
Biopolymers Sources Structure
(Ref.)
CH,OH b
Corals, horseshoe worms, lamp shells, sponges, (AN
Chitin squid, cuttlefish, and clams are examples of *ouA L (A7][18]
aquatic species NP
T
|, HOH, o NH,
"0 HO! .
Chitosan Fungi, mollusks, algae, crustaceans, and insects %o d [17][29]
HO NH; HOH,C
Agricultural trashes, such as Seaweed, rice
husk, and sugarcane bagasse. Plant sources
like wood, bamboo, sugarbeet, banana rachis,
[20]

Cellulose potato
tubers, cotton, fique, kapok, agave, jute, kenaf,
flax, hemp, vine, sisal, coconut, grass, wheat,

rice, and barley
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appyRaghes b RAFSUIMBREE IRVe 2L cogsite rgsulting in lower morbidity and death rates. The utilisation of

drug delivery methods to increase the effectiveness of bioactive molecules is an essential technique for treating

ﬁ bral, H.: Ealimunthe,_M H.; Har%)no, J.; Ef%ndi, R.P.; Asrofi, M.; Sugiarti, E.; Sapuan, S.M.; Park,
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multifunctional or multimodal qualities due to the integration of diverse topographies not generally present in each
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group has specific benefits and limits. Due to the adaptability of synthetic polymers, which enables them to be
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