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Packaging is of great importance in production and marketing. The main function of
packaging is to protect the food against temperature, pressure etc. Besides this packaging
involves the problem of environmental pollution which has led to an increasing interest in use
of natural polymers in the development of new materials which minimises the problem of
disposal. Biodegradable polymer films are not a substitute for synthetic packaging films.
However, they are highly effective in restricting moisture, aroma, and lipid migration
between food components where traditional packaging fails. Biodegradable and edible films
are versatile and can be used for a wide range of food products to reduce moisture loss,
restrict oxygen absorption, lessen lipid migration, improve mechanical handling properties,
provide physical protection, or even replace commercial packaging materials (Bourtroom and
Chinnan, 2008). The production of biodegradable and edible films from carbohydrates and
proteins is a highly effective method to add value to low-cost raw materials. It plays a crucial
role in preserving food and is an approach that should be widely adopted. In recent years,
there have been significant technological developments in the production of biodegradable
films, which have been made possible through the use of materials derived from renewable
and eco-friendly sources. These advancements have included the use of natural biopolymers,
such as cellulose, chitosan, and starch, as the primary materials for the production of
biodegradable films. Moreover, researchers have been exploring the blending of different
biopolymers to enhance the mechanical characteristics of the films while still maintaining
biodegradability.

The blending process involves combining two or more biopolymers to create a
composite material with improved properties, such as flexibility, strength, and barrier
properties. Another exciting development involves creating nanocomposite films by
incorporating nanoparticles into the biopolymer matrix. These nanoparticles can improve the
film's stability, durability, and other properties, making them ideal for use in various
applications. The resulting nanocomposite films have shown tremendous potential in the food
packaging industry, where they can be used to extend the shelf life of food products while
reducing waste (Ramesh and Muthukrishnan, 2022). Biodegradable polymers and
biopolymers can be classified into three main categories: Natural biopolymers which
include polysacchrides ( cellulose, starch, chitosan, alginate, carrageenan and pectin) and
protein (Casein, Gelatin, Zein, Soy protein, collagen) ; Synthetic biopolymers which include
polylactic acid, polybutylene succinate, polybutylene adipate terapthlate, polycaprolactone,
polyglycolide etc. and ; Microbial biopolymers which are further of two types Microbial
biopolyesters (polyhydroxy alkonates and exopolysacchrides(xanthum, dextran, pullulan,
bacterial cellulose, bacterial alginate.
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Types of Biodegradable plastic packaging: There are two main types one is bio-based
plastic and the other is petroleum- based packaging where petroleum-based polymers made
from petrochemicals whereas biopolymers based are made from plant sources like starch and
cellulose.

Preparation of Biodegradable film: Polymer blends can be created through various
methods, such as solution blending, latex blending, and melt blending. Solution blending is
the most commonly used technique, while latex blends are formed using aqueous dispersions.
When producing polymer nanocomposites, melt blending is the preferred method (Harunsyah
et al., 2017). Solvent casting is a long-standing film-making process that has been utilized for
centuries. In the pharmaceutical realm, the active pharmaceutical ingredient (API) is either
suspended or dissolved in a solution of polymers, plasticizers, and other components that are
dissolved in a volatile solvent, such as water or ethanol. In the casting method, a polymeric
matrix is initially solubilized in a relevant solvent, in conjunction with the active components,
to form a solution that is cast onto the substrate. The solvent is then evaporated under
controlled circumstances, resulting in an active film.
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Fig. Preparation of biodegradable film (Rajeshwari et al.,2020)

Properties of biodegradable films

1. Biodegradability: One of the most significant properties is their ability to degrade
naturally over time through biological processes, typically by microorganisms, into
simpler, environmentally benign compounds like water, carbon dioxide, and biomass.

2. Barrier Properties: Biodegradable films often possess barrier properties that protect the
packaged contents from external factors such as moisture, oxygen, and light. This helps
extend the shelf life of perishable goods.

3. Mechanical Strength: Biodegradable films can exhibit sufficient mechanical strength to
withstand handling during packaging, transportation, and storage. The strength properties
can be tailored based on the intended application.

4. Flexibility: These films are often flexible, making them suitable for packaging various
types of products with different shapes and sizes. Flexibility also contributes to ease of
use and minimizes material waste.

5. Transparency: In many applications, it's desirable for packaging materials to be
transparent or translucent, allowing consumers to see the product inside. Biodegradable
films can be engineered to have appropriate optical properties.

6. Heat Sealability: Biodegradable films should be capable of forming strong seals to ensure
the integrity of the packaging and prevent contamination or spoilage of the contents.

7. Temperature Stability: They should maintain their properties and integrity under various
temperature conditions, including both storage and transportation environments.
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8. Compatibility with Food: Biodegradable films used in food packaging must be safe for
food contact, ensuring that they do not impart any harmful substances to the packaged
food.

9. Printability: Many biodegradable films can be printed with product information, branding,
or decorative designs using common printing techniques.

10. Cost-effectiveness: The cost of biodegradable films should be competitive with
conventional packaging materials to encourage their adoption in the market.

11. Crystallinity: One must take into account the crystallinity of films when plasticizing
mixtures or blends, as this can have an impact on the dispersion of materials. The use of
X-Ray Diffraction (XRD) can detect the crystallinity and composition, in addition to
allowing the calculation of crystal sizes. It is important to consider these factors in order
to ensure optimal results in the plasticization process. FT-IR spectroscopy checks the
chemical structure and bonding in packaging film. It's non-destructive and identifies
functional groups and chemical bonds. This optimizes manufacturing, ensures
compliance, and enhances product quality and safety.

Uses and application are provided in table (Evyan et al., 2022)

Starch based additives (e.g. starch and cellulose), cellulose derivatives,
barrier coatings (e.g. wax)

Moist Foods Biopolymer coatings (e.g. chitosan, alginate)

Protein based coatings, oxygen scavengers, pH regulators (e.qg. citric
acid, lactic acid)

Oxygen barrier layers, pH regulators, antimicrobial agents (natural

extracts)

Beverages Oxygen scavengers, UV inhibitors, barrier coatings

Cryoprotectants (e.g. glycerol, sugars) moisture barriers, oxygen
barrier layers

Dry foods

Dairy Products

Meat and Poultry

Frozen foods
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