
REGENERATIVE MEDICINE'S CURRENT STATE OF AFFAIRS

The basic concept behind tissue engineering is to recreate 
existing surgical or mechanical device-related procedures, 
even if those procedures greatly reduced the rate of untimely 
death. The phrase "Tissue Engineering" (TE), coined in 1933 
by Langer and Vacanti, refers to the time-on-demand of 
available organ donors and suitable complementary biologi-
cal habitats.1

TE is the multifaceted product of researchers that have 
significantly modified and recreated the in vivo biological 
niche using a combination of synthetic biomaterials, cells of 
interest, and biochemical components, which are crucial for 
tissue growth. The disciplines of regenerative medicine have 
been transformed by the new generation of biomaterials, and 
the advancement of 3D architecture may allow us to 
replicate the perfect in vivo tissue organoid.2  The porosity, 
biodegradability, biocompatibility, and excellent carrier of 
the therapeutic compounds immobilized on the matrixes are 
additional crucial characteristics of the supporting scaffolds. 
Both synthetic and natural materials have been researched to 
create the three-dimensional support structure because of 
their inherent biological qualities, but the requirements for 
microbiological resistance, genotoxicity, and mechanical 
strength are still up for debate. The well-known naturally 
occurring, biocompatible and biodegradable polymers 
collagen, gelatin, hyaluronic acid, alginate, guar gum, 
chitosan, and polyhydroxyalkanoates have been used as 
bio-mimicking matrixes in the creation of artificial three-di-
mensional structures, but their mechanical and hydrophilici-
ty properties have limited their special applications. The 
advent of biosynthetic technology greatly reduces the 
downside. Specifically, the discovery of carbon molecules 
like carbon nanotubes and nanoparticles of graphene oxide, 
Tissue engineering has undergone a revolution thanks to 
nanoparticles and other technologies.3 To create the bioimi-
tating 3D construct, other properties of these compounds are 
taken into account, including biocompatibility, antibacterial 
activity, and mechanical stability. Additionally, the creation 
of the optimal scaffold involves the use of synthetic materi-
als like poly (ethylene glycol) and poly (lactidecogly-
colide).3

Impact of naturally sourced biomaterials on cell-cell 
cross-talk

Effect of growth factors on cell-matrix interaction

a)  Collagen as base material and its derivatives
b)  Hyaluronic acid as base material and its derivative
c)  Gelatin as base material and its derivative
d)  Sodium alginate as base material and its derivatives
e)  Chitosan as base material and its derivatives
f)  Silk as base material and its derivatives

In vitro and in vivo tissue production experiments that 
showed the phenomena of adhesion, proliferation, and cell 
differentiation have undergone extensive studies on the 
interaction between cellular and bio-mimetic 3D matrices. 
However, the majority of the research falls short of the 
requirements for a successful therapeutic application 
because insufficient amounts of the protein molecules 
necessary for the cross-talk between cell-cell and cell matrix 
signaling are secreted. Growth factors are well-known tiny 
proteins that stimulate cell division, proliferation, and 
differentiation as well as control angiogenesis. Based on 
their utility in tissue engineering, the reported adaptability of 
various growth factors associated to the reported mediated 
repair of injured tissue tends to fall into several groups.3

Interleukins, EGFs, NGFs, IGFs, FGFs, PDGFs, and so on 
are the group of growth factors that are mostly known to be 
involved in the actin-cytoskeleton and cell–cell medicated 
trafficking of proliferation in the process of living tissue 
regeneration.4

The secret of cell–cell and cell–matrix interaction that 
enables healing in an artificial tissue environment, such as 
native tissue repair processes, has been revealed thanks to an 
understanding of the mechanism and fundamental criteria of 
tissue regeneration.5,6,7 In fact, in order to biologically mimic 
the signaling cascade that initiates cellular activities, the 
biocompatibility of any manufactured 3D architecture plays 
an important role in adhesion, proliferation, migration, and 
differentiation of the cells of interest.8 Several studies have 
demonstrated that porous and mechanically stable 3D 
structures made of natural and synthetic materials improved 
integrin ligand-mediated differentiation and tailored actin-cy-
toskeletal cell morphology.8,9,10 The various growth 
factor-mediated signaling pathways and the active function 
of the ECM components influenced the cells' biological and 
biochemical performances, according to the studies.11
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