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Description
Over the past few decades, cardiac tissue engineering has 

advanced; However, the majority of progress in research has 
been restricted to 3D patches and Engineered Cardiac Tissues 
(ECTs) with minimal geometrical complexity at the microscale. 
Despite the fact that their high throughput and standardization 
make microscale ECTs ideal for drug screening, they have few 
translational applications in heart repair or the in vitro modeling 
of cardiac function and diseases. Engineered Cardiac Pusmps 
(ECPs) with chambered ventricles, for example, that mimic the 
native heart's geometric complexity, have been the subject of 
recent research efforts. Their translational applications would be 
significantly accelerated by switching from microscale ECTs to 
ECPs at a translatable scale; However, researchers face a number 
of significant obstacles, including functional maturation, 
vascularization, and geometrical reconstruction. As a result, the 
goal of this paper is to go over the most recent developments in 
bioengineering methods for the production of functionally 
engineered cardiac pumps. We first audit the bioengineering 
ways to deal with manufacture ECPs, and afterward underscore 
the unrivaled capability of 3D bioprinting methods. As 
researchers have begun to realize the crucial role that the cell 
density of non-proliferative cardiomyocytes plays in the cell–cell 
interaction and functional contracting performance, we highlight 
key advancements in bioprinting strategies with high cell 
densities. We present a synopsis of the current methods for 
engineering micro- and meso-scale vasculatures, which are 
essential for the survival of ECPs and thick cardiac tissues. We 
grandstand different techniques created to empower the 
practical development of cardiovascular tissues, impersonating 
the in vivo climate during heart advancement. By featuring 
cutting edge research, this survey offers individual points of view 
on future open doors and patterns that might carry us nearer to 
the commitment of practical ECPs. The world's leading cause of 
death is still Cardiovascular Disease (CVD), and the aging of the 
population in the coming decades will only make it worse. When 
an artery supplying blood to the heart is blocked, Myocardial 
Infarction (MI) is associated with ischemic injury, which results in 
scar tissues with fibrillar collagen and fibroblasts replacing dead 
cardiomyocytes (CMs) and permanently reduced pumping 

ability, ultimately leading to heart failure. Heart transplantation 
continues to be the gold standard for treating late-stage heart 
failure at this time; be that as it may, constant deficiency of 
contributor organs and resistant dismissal have forever been 
incredible difficulties. Hence, there is a convincing requirement 
for elective methodologies to address the ischemic heart 
infections.

Engineered Cardiac Tissues Complexity
Stem cell therapies have emerged as a promising strategy for 

treating heart disease by repairing and regenerating damaged 
tissue. There are a number of significant obstacles to overcome, 
including the risk of tumorigenesis, immune rejection of the 
graft cells, and graft cell death, despite numerous reported 
clinical practices over the past 15 years. On the other hand, 
specialists as of late detailed the idea of direct reinventing of 
scar-tissue following MI into a cardiomyocyte utilizing explicit 
mixed drink of record factors, which were approved in vitro and 
in vivo. Nonetheless, in spite of the essential possibility and 
engaging possibility, it ought to be noticed that such ideas are 
still in their early stages and specifically, require efficient 
preclinical approval with respect to somewhere safe and 
adequacy preceding clinical interpretation.

In contrast, the goal of cardiac tissue engineering is to 
produce functional in vitro substitutes for cardiac tissue in order 
to repair or replace damaged myocardium. Engineered cardiac 
tissues could be used for drug screening and in vitro modeling of 
cardiac function and disease, in addition to heart repair. For as 
far back as many years, there have been two particular bearings 
in the field of cardiovascular tissue designing. The creation of 
functional Engineered Cardiac Tissues (ECTs) with minimal 
geometrical complexity at the microscale, such as 3D strips and 
patches, is one direction. Microscale ECTs are fit for force age 
and unsurprising reactions to drugs, filling in as promising 
possibility for drug screening applications. It is well established 
that the study of drug efficacy, safety, and mechanism of action 
requires only a small number of cardiac physiological functions. 
Due to its high throughput and standardization, the geometrical 
simplification of ECTs is advantageous for drug screening 
applications.
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Applications of ECTs
The development of macroscale Engineered Cardiac Pumps

(ECPs), which replicate the geometrical complexity of the native
heart and include engineered human ventricles and whole heart
models, is the other direction. In order to meet the demand for
human grafts, the cardiac patches that have been shown to have
limited therapeutic effects in rodent models must currently be
scaled up. All the more critically, basically increasing of
cardiovascular patches might be lacking to completely
reestablish the capability of injury hearts went with worldwide
anatomic and physiological changes. For innate heart infections,
for example, hypoplastic left heart disorder, a designed ventricle
may be a superior transplantation decision. An engineered
whole-heart is required to replace the donated heart organ in
the future for end-stage heart failure. Contrasted and microscale
ECTs, macroscale ECPs might act as a superior model for the
investigation of cardiovascular capability and illnesses. For
instance, only sarcomere length versus twitch force can be used
to evaluate the Frank-Starling relationship, which depicts the
physiological relationship between stroke volume and end-

diastolic volume in microscale ECTs. Be that as it may, ECPs
empower the assessment of tension volume measurements and
their immediate examination with human heart execution,
consequently can possibly at last supplant the creature models.

Numerous research groups have attempted to fabricate ECPs
in various ways over the past few years. By seeding cells on the
ellipsoidal electrospun scaffolds, Parker's team created a
chamber that resembled a ventricle in 2018. However, the
engineered ventricles' wall thickness was limited to around 100
m due to their inherent low cell seeding efficiency, resulting in a
contractile strength that was only about 2% of their native
counterpart. Embedded extrusion bioprinting, a novel 3D
bioprinting technique, has emerged as the most effective
method for engineering cardiac pumps. Nonetheless, these
heart-like models neglected to accomplish the macroscale
contractile capability because of the absence of reached out in
vitro culture. Functional development of these macroscale ECPs
is still in its infancy, and individual CM maturation within ECPs
has not yet occurred.
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