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Introduction
Tissue and bone engineering have emerged as transformative �elds 

within regenerative medicine, aiming to develop innovative strategies 
for repairing or replacing damaged tissues and bones. Central to the 
success of tissue engineering approaches is the continual evolution 
and advancement of biomaterials, which serve as sca�olds to support 
cellular growth, di�erentiation, and ultimately tissue regeneration 
[1]. In recent years, signi�cant progress has been made in the 
development of novel biomaterials tailored speci�cally for tissue and 
bone engineering applications, leveraging advancements in materials 
science, bioengineering, and biotechnology. Traditional biomaterials 
such as metals, ceramics, and polymers have laid the groundwork for 
tissue engineering, but limitations in biocompatibility, degradation 
rates, and mechanical properties have spurred the exploration of 
novel biomaterials [2,3]. �ese novel biomaterials encompass a diverse 
range of natural, synthetic, and hybrid materials, each o�ering unique 
advantages in terms of biocompatibility, bioactivity, and mechanical 
properties.

Description 

Natural biomaterials, derived from biological sources such 
as proteins, polysaccharides, and Extracellular Matrix (ECM) 
components, have garnered signi�cant attention for tissue engineering 
applications due to their inherent biocompatibility and ability to mimic 
the native tissue microenvironment. Materials such as collagen, gelatin, 
hyaluronic acid, and chitosan serve as excellent sca�olds, providing 
structural support and bioactive cues that promote cellular adhesion, 
proliferation, and di�erentiation. Furthermore, natural biomaterials 
can be modi�ed or functionalized to enhance their regenerative 
potential, making them highly versatile for a wide range of tissue 
engineering applications [4,5].

Synthetic biomaterials o�er complementary advantages, including 
tunable mechanical properties, controlled degradation rates, and precise 
control over chemical composition and structure. Polymers such as 
poly(lactic-co-glycolic acid) (PLGA), Polyethylene Glycol (PEG), and 
Polycaprolactone (PCL) can be engineered with tailored properties 
to meet the speci�c requirements of di�erent tissues. Additionally, 
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