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Introduction

Biomaterials are critical in cartilage repair and regeneration. The host's
response after implantation determines whether a biomaterial put in the body
succeeds or fails. The host response is assumed to be influenced by a variety
of factors, including immunological components of materials, cytokines, and
inflammatory chemicals produced by implants. The presence of immune
components in both manufactured and natural materials is referred to as
immunogenicity. The innate and adaptive immune systems are triggered once
biomaterials are implanted, and various cytokines and inflammatory chemicals
are generated, further activating the host response to biomaterials. This will
assist in the positive remoulding of damaged tissue [1].

Description

As a result, the immunogenicity of biomaterials needs to be taken into
accounts more. Understanding the precise biological mechanisms behind
the host response to biomaterials, as well as the consequences of the host-
biomaterial interaction, could help cartilage repair and regeneration. In this
review, we go through the characteristics of the host response to implants as
well as the immunomodulatory properties of diverse biomaterials. This review,
we hope, will provide scientists with fresh ideas for cartilage regeneration
by regulating immunological components of biomaterials and modulating
the immune system [2]. Blood arteries, nerves, and lymphatic vessels are
absent from articular cartilage, which is transparent. It has a smooth surface
as well. Articular cartilage is a form of hyaline cartilage, a highly structured
connective tissue that bears mechanical loads and provides cushioning.
However, following an injury, its defensive effect is reduced. Osteoarthritis
develops as a result of cartilage's lack of self-healing capacity, joint injury, and
steady degeneration, and joint replacement becomes increasingly difficult to
prevent. As a result, repairing damaged articular cartilage as soon as feasible
is crucial. Non-operative treatments include oral glucosamine sulphate to
nourish cartilage and intra-articular injections of Hyaluronic acid to lubricate
the joint. Traditional surgical therapies include abrasion, subchondral drilling,
microfracture, osteochondral autograft transfer system, also known as
mosaicplasty, and autologous chondrocyte implantation. However, the effects
of these tactics have been uneven.

HA does not provide adequate protection against early cartilage injury.
Microfracture is used to treat small articular cartilage lesions that generate
fibrocartilage and are mechanically weak and prone to deterioration.
Mosaicplasty is commonly used to treat subchondral bone injuries, however
complications in the donor area and dead areas between cylindrical grafts
can increase the likelihood of failure. ACI is a cell-engineering-based surgical
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approach, but because the loss of therapeutic chondrocytes has a significant
impact on the quality of the repair, new strategies to induce cartilage regeneration
are urgently needed [3]. In recent years, tissue engineering has emerged as a
potential technique for healing injured cartilage, with the objective of restoring
or reconstructing normal body function by utilising the innate regeneration
ability of degraded human tissues and organs. Biomaterials, as part of the
tissue engineering trio, not only provide mechanical support for cells, but also
act as bioactive chemical and growth factor transporters [4].

Biomaterials used to build scaffolds include synthetic polymers like
polycaprolactone and poly L-lactic acid, as well as poly L-lactic acid. Natural
biomaterials include decellularized extracellular matrix from diverse tissues and
natural substances such as collagen, gelatine, silk fibroin, HA, alginate, and
chitosan, among others. These materials can be utilised to create a wide range
of products. When compared to synthetic polymers, natural biomaterials have
a composition similar to cartilage, high biocompatibility, and low cytotoxicity,
and they are beneficial for cell adhesion, proliferation, and differentiation. The
great promise of tissue engineering for cartilage healing has given rise to new
hope. As previously said, a variety of biomaterials have been researched and
developed in attempt to improve the results of repair and regeneration. Most
biomaterials, however, have failed to behave as anticipated when implanted in
vivo, with some potentially causing acute or chronic inflammation. We appear
to have missed a crucial link influence on the ability of tissue engineering
scaffolds to mend a favourable immune response can be induced by using
acellular extracellular matrix or native components shortly before tissue
remodelling [5]. Imnmunomodulation is commonly influenced by the scaffold's
composition and structure.

Conclusion

In order to get a positive and functional outcome, the interaction
between the implanted biomaterial and the host immune system is crucial.
Immune components, also known as biomaterial immunogenicity, cytokines,
or inflammatory chemicals produced by implants and damaged tissue, are
hypothesised to affect the host response. As a result, the immunogenicity of
biomaterials implanted must be taken into account. Furthermore, cartilage is
considered a "immune privilege" tissue that dwells in a very closed environment.
Injury to cartilage tissue, on the other hand, is accompanied by a disruption
of the balanced environment, the production of inflammatory cytokines and
chemokines, and the migration of immune/inflammatory cells, all of which help
the host immune system respond to the implanted biomaterial.
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