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Introduction inherent structural complexity of the associated in vivo tissue, engineering
tissue for use in cardiovascular regeneration is extremely challenging and
necessitates several design considerations. The most important aspects to
Biomimetics is an exploration field that is accomplishing specific  consider are as follows:i) the component of the cardiac tissue (choosing the
noticeable quality through a blast of new disclosures in science and designing.  right cell sources and biomaterials), ii) the structural characteristics (oriented
The deVelOpment of novel technologies through the transfer of function from myoﬁber and perfusame Vascu|arizati0n)' |||) the mechanical properties and
biological systems is the focus of the field. Using network-based information i) the physiologically relevant functionalities (synchronous contractility and
analysis methods, we compiled a large database of publications to examine  electro-mechanical coupling) [3]. Despite numerous advancements in tissue
the impact of this field in engineering and related sciences. Subject areas were  culturing techniques, current methods fail to precisely control tissue structure,
judged based on popular and common terms in titles, in addition to publications particularly in a physiologically relevant manner.
by year and journal or conference. According to our findings, the number of
papers published in this field has skyrocketed from less than 100 in the 1990s
to several thousand in the first decade of this century. In addition, this study is
influencing a wide range of research areas, including bioengineering, computer
science and robotics. As a result, biomimetics is increasingly being used as a
model for the creation of new technologies that have the potential to have a
significant impact on science, society and the economy in the near future [1].

The highly mineralized crystalline lattice structure of HA (90-92 percent
by volume), organic matrix proteins (1-2 percent by volume) and water (4-
12 percent by volume) all contribute to the formation of enamel. In various
teeth, the thickness of the enamel varies in various anatomical locations;
For instance, when compared to the occlusalfincisal surface, it is thinner at
the cementoenamel junction (CEJ). At the incisal edge, the average enamel
thickness is 2 mm, between 2. 3 and 2. 5 mm at the premolar cusp and 2.5 to
P— 3 mm at the molar cusp. Due to the strategic placement of cusps opposing to
Descrlptlon grooves and fossae, it is interesting how food moves when functional cusps
occlude on enamel inclines of opposite teeth to move the bolus to the facial
Cardiovascular disease (CVD), a leading cause of morbidity and mortality and lingual surface of the teeth. A pit is the non-coalesced enamel at the fossa's
worldwide, remains a significant obstacle for clinical treatments at this time. deepest point, whereas a fissure is the deep invagination in the grooved area
Cardiovascular diseases (CVDs) like hypertension, arrhythmias, congenital on the enamel surface. Biofilm formation, demineralization and dental caries
heart disease, acute coronary syndrome and hypertension kill more than could occur in these pits and fissures [4].
17. 5 million people every year and are expected to kill 23. 6 million more
by 2030. The myocardium, heart valves and vasculature are made of fully
differentiated and load-bearing cardiovascular tissue. Due to the limited
regenerative capacity of cardiomyocytes (CMs), adult cardiovascular tissue
exhibits an inability to repair itself or self-renew after injury. Transplantation or
replacement is typically the only treatment option in advanced cardiovascular
disease. In the United States alone, it is estimated that more than 600,000
vascular implantations and more than 80,000 heart valve replacements are
performed annually, resulting in an estimated $200 billion in costs. Autografts,
allografts, xenografts and artificial prostheses are among the clinical
implantations [2]. Due to immune rejection and a lack of donors, cardiac
implantation techniques are severely restricted. Other major concerns include
blood coagulation, mechanical mismatch and limited durability. Cardiovascular
tissue engineering is being investigated as a potential alternative for restoring Case (i) depicts how proteins on the cell surface called integrins regulate
cardiac functionality and replacing abnormal or necrotic cardiovascular tissues. not only cell-to-physical matrix adhesion but also some intracellular signals,
In view of a comprehension of the pathogeneses of different CVDs, designed thereby establishing a connection between cells and ECM. Due to the presence
heart tissue builds can likewise act as in vitro miniature physiological models of two distinct subunits, these proteins bind to specific peptide domains and
for drug screening and illness location. The engineering of three-dimensional recognize specific peptide sequences: « and . Because the association of
microenvironments is better suited to replicating the substantial cell-to-cell these two subunits is necessary for the ligand to bind to this intramembranous
and cell-to-matrix interactions of native human tissues than the inconsistent protein, 0n|y one integrin can recognize and connect to specific ECM proteins_
results of two-dimensional (ZD) cell culture and animal models. Due to the A review by Shekaran examined the roles of various full proteins and pepnde
domains, as well as cellular interacting integrins, in bone tissue and repair.
Amelogenesis is the process by which ameloblast cells from the ectorderm
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Ameloblast cells from the ectorderm embryonic germ cell layer initiate the
enamel's development, which is referred to as amelogenesis. Enamel rods
(also known as enamel prisms), rod sheaths and inter-rod material make up
the microscopic structure of enamel. Between the mandibular incisors and
the maxillary molars, there are between 5 and 12 million enamel rods. The
incremental striae of Retzius, or growth rings that result from the structural and
mineral formation of enamel rods during amelogenesis are called such. Except
in the cervical region of a tooth surface, where rods are positioned in an apical
direction, enamel rods are typically aligned at a right angle (90°) at the junction
of enamel and dentin, known as the dentino-enamel junction (DEJ). Around
the cervical region, there is also prismless enamel that is 30 m thick and has a
layer of enamel that is more heavily mineralized [5].
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positioned in an apical direction, enamel rods are typically aligned at a right
angle (90°) at the junction of enamel and dentin, known as the dentino-enamel
junction (DEJ). Around the cervical region, there is also prismless enamel that
is 30 m thick and has a layer of enamel that is more heavily mineralized.
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