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Abstract
Due to their intrinsic biocompatibility and biodegradability, biopolymer-based composite materials have a wide 

range of potential applications in the biomedical, pharmaceutical, environmental, bio-catalytic, and bio-electronic 
domains. Ionic liquids can be used as solvents to construct biopolymers such proteins and polysaccharides into a 
variety of morphologies, including moulded objects, films, fibres, and beads. The procedures for creating biopolymer-
based composite materials by employing ionic liquids are outlined in this article. Ionic liquids are used to dissolve the 
biopolymer, an anti-solvent is used to regenerate the biopolymer, forms are formed, and the regenerated biopolymer 
is dried. The fabrication and use of composite materials based on biopolymer blends that contain two or more 
biopolymers are specifically discussed.
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Introduction
The phrase “liquid salts” refers to ionic liquids (ILs), which are 

made completely of ions. The majority of these substances have been 
extensively used as a potential replacement for poisonous, risky, 
volatile, and extremely flammable organic solvents since they are 
liquids at ambient or well below ambient temperature. The remarkable 
thermal and chemical stability, extremely low vapour pressure, high 
solvation interactions with inorganic and organic compounds, broad 
electrochemical window, and sharp ionic conductivity of ILs, among 
other distinctive and alluring physicochemical characteristics, make 
ILs promising candidates for the replacement of volatile organic 
compounds (VOCs) for polysaccharide dissolution and modification. 
ILs has been recognised as “designer solvents” because the right anions 
and cations may be used to modify their characteristics. The application 
of ILs as ecologically friendly dissolving medium for lignocellulose and 
diverse biopolymers for the creation of various composite products has 
been sparked by the combination of all these special qualities [1-5].

Plastics made from petroleum have become a common part of 
daily life because they have the potential to replace many traditional 
materials in a variety of applications. High-end applications like 
vehicles, aeroplanes, and medicine are increasingly using fibre-
reinforced polymer composites. In addition to this financial area, 
the majority of petroleum-based materials create an unsustainable 
environment. Using bio-based materials is a different technique to 
create environmentally friendly products. Bio-based materials are those 
whose constituent parts come from substances obtained from living 
things.  “Green composites” are biopolymers reinforced by natural 
fibres. It is a biopolymer composite that degrades under the influence 
of the environment, including air, light, heat, and microorganisms. 
Natural fibres are more appealing than synthetic fibres even if they have 
lower stiffness and strength. Natural fibres are superior since they are 
easily accessible, flammable, biodegradable, and non-toxic. However, 
natural fibres’ high moisture absorption, low processing temperature, 
and general quality fluctuation have a negative impact on how they 
are used. Numerous studies have been published on functionalizing 
natural fibres in order to produce high-performance products from 
natural fibre-reinforced biopolymer composites. In a biopolymer 
composite, the reinforcement fibre dictates the stiffness and strength 
of the composite, while the biopolymer matrix primarily controls 
its structure, environmental tolerance, and durability. Biopolymer 

composites’ potential for expansion on global markets is ensured by 
their innovative, value-added applications. Environmentally friendly 
composite product development efforts have led to some significant 
global applications and are still going strong. The manufacture, 
processing, and use of biodegradable composites made from polymers 
like cellulose, starch, polylactic acid (PLA), polyhydroxyalkanoate 
(PHA), etc.

Discussion
Due to their potential use as a dielectric material in various 

electronic devices such microchips, transformers, and circuit boards, 
there has been an increase in interest in researching the dielectric 
behaviour of biopolymer composites in recent years. Additionally, 
conducting electroactive polymer composites have been researched 
for a variety of possible uses, including biomedical, flexible electrodes, 
display technology, biosensors, and tissue engineering cells. This 
chapter describes the creation of several biopolymer composites as well 
as their dielectric behaviour. These biopolymer composites typically 
include carbon-based nanofillers such carbon nanotubes, graphene, 
and graphene oxide (GO), as well as nanoscale metal nanoparticles.

The properties of individual filaments and their interconnections 
influence the reaction at a macroscopic level, but the mechanical 
behaviour of biopolymer networks is mostly determined at a 
microstructural level. Experimentally, these networks exhibit 
phenomena like viscoelasticity and strain-hardening followed by strain-
softening, which are frequently brought on by microstructural changes 
(such filament sliding, rupture, and cross-link debonding). Additionally, 
composite structures with fundamentally differing mechanical 
characteristics from the individual networks can be created. To capture 
these effects, we provide a constitutive model in this research that is 
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presented in a continuum framework. The formulation of evolution 
laws for dissipative effects that are thermodynamically coherent is done 
with great care. This model is based on a strain energy function that 
is divided into an isochoric and a volumetric part and incorporates 
potential anisotropic network features. Numerical integration over 
the unit sphere is used to generalise to three dimensions. According to 
model predictions, the constitutive model does a good job of foretelling 
the elastic and viscoelastic response of biological networks, as well as, 
to a certain extent, composite structures [6-10].

The chemical makeup of the native bone extracellular matrix, which 
is made up of inorganic minerals and organic collagen, can be mimicked 
by combining biopolymer and bioceramic. However, the incomplete 
development of a bioceramic/biopolymer composite scaffold for 
bone regeneration application is hampered by the poor interfacial 
compatibility between organic biopolymer and inorganic bioceramic. 
Due to the two distinct functional groups in its structure, coupling 
agents have been extensively employed to create a “molecular bridge” at 
the interface between biopolymer and bioceramic. The first are specific 
functional groups that can adsorb on the surface of bioceramics to 
produce a strong binding, and the second are organophilic functional 
groups that can interact with polymer molecules. As a result, the 
mechanical properties of the composite scaffold can be improved by 
increasing the efficiency of stress transmission between biopolymer and 
bioceramic. This work focused on discussing the interfacial reaction 
mechanisms under the influence of coupling agents, specifically silane 
coupling agents, as well as the interfacial characteristics between 
bioceramic and biopolymer and approaches to optimise interface 
bonding. Additionally, a thorough summary of the bioceramic/
biopolymer composite scaffold’s mechanical characteristics, in vitro 
and in vivo biological characteristics, and coupling agent modification 
was provided.

Conclusion
Large intrinsic forces are generated by contractile muscle fibres 

during waves of contraction and relaxation. Their cytoplasmic 
organelles, such as the mitochondria, sarcoplasmic reticulum, and 
various nuclei, are directly subjected to these forces. An intricate 
network of organised microtubules (MT) mixed with Spectrin-
Repeat-Containing Proteins (SRCPs) is thought to be one of the main 

structural components that protects muscle organelles and keeps them 
in their proper positions during muscle contraction, according to data 
from our study of Drosophila larval somatic muscle fibres. The SRCPs 
Nesprin and Spectraplakin form semiflexible filamentous biopolymer 
networks, giving nuclei the elasticity necessary to withstand the 
contractile cytoplasmic stresses produced by the muscle, in contrast to 
the perinuclear MT network, which gives the myonucleus structural 
rigidity. Numerous structural proteins contain spectrin repeats, which 
can unfold under tension and are susceptible to mechanical forces 
inside the cell. In order to balance the fluctuating cellular stresses 
generated during muscular contraction/relaxation waves and safeguard 
myonuclei, this special composite scaffold combines stiffness and 
resilience. We propose that nuclear protection and appropriate function 
in muscle fibres depend on the elastic characteristics of SRCPs.
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