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Abstract

discovery and toxicological evaluations.

By providing structures to learn about the mechanisms of disease pathogenesis that should result in new therapies
or reveal medication sensitivities, induced pluripotent stem cell (iPSC) technology is creating exciting new opportunities
for cardiovascular research. The practical relevance of iPSC-derived cardiomyocytes in drug development and toxicity
testing is explored in this study, with a focus on the advancements that have already been accomplished in this area.
Additionally, it highlights the crucial steps that must be accomplished before this research may be widely applied in drug
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Introduction

Huge hopes about the practical applications have been raised
by the nding that somatic cells may be reprogrammed to become
pluripotent stem cells (induced pluripotent stem cells, or iPSCs), which
successfully di erentiate into all cell types present in the adult body.
Disciplines like cardiovascular medicine, which deal with cell types
(such cardiomyocytes) that are di cult to get from human probands
or patients, are particularly drawn to the science. e practical utility in
medication development as well as in drug toxicity testing has already
been emphasised in the earliest evaluations on the technology of
human iPSC as one of the potential uses of iPSC in the cardiovascular
sector. is evaluation’s objectives are to describe the potential role
of iPSC-derived cardiomyocytes in this context, to highlight the
advancements that have already been made in this area, and to discuss
the critical steps that must be taken before this technology can be
widely used in drug development and toxicity testing. e discovery
of Adverse Drug Reactions (ADRs), which may prematurely stop the
torturous path of bringing a new chemical entity (NCE) to market, is
one of the primary obstacles during the incredibly expensive and long
process of drug development. Finding cardiotoxicity as one of the
main causes for stopping the process is a crucial task in medication
development. Numerous medications have been linked to a variety
of cardiovascular side e ects, including contractile dysfunction and
electrophysiological disturbances that can result in life-threatening
arrhythmias and heart failure.  ese disturbances include delayed and
early-a erdepolarizations and triggered arrhythmias. According to
reports assessing drug development failures between 2011 and 2015,
lack of safety was the second most frequent reason for failure, with
24-28% of medications being discovered to be dangerous in clinical
trials [1,2]. Cardiotoxicity ADRs may be found during the protracted
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play a key role. SNPs are DNA sequence variations that happen when
a single nucleotide, such as adenine (A), thymine (T), cytosine (C),
or guanine (G), varies across individuals or paired chromosomes in a
species. It is now clear that epigenetics also produces inter-individual
changes in phenotype, which may be signi cant with regard to ADRs
susceptibility, in addition to the inter-individual di erences generated
by polymorphisms. e study of mitotically heritable changes in gene
expression that are not due to changes in the nucleic acid sequence is
known as epigenetics. To put it another way, epigenetics outlines the
processes that give cells the ability to react fast to environmental changes
and establish a connection between genes and the environment [4-7].

rough a variety of physiological processes, including changes
to ion channels, altered intracellular Ca2+ handling, and increased
cardiomyocyte death, drugs can induce cardiotoxicity. Depressed
contractile function and an increased likelihood of ventricular
arrhythmias are the results of these alterations. Since it has been
obvious for years that ADRs, and particularly cardiotoxicity, must be
screened for during the drug development process, many methods have
been created to doso. e CiPA protocol has adopted the use of iPSC-
CMs in the screening procedure to more accurately and sensitively
detect proarrhythmic medication e ects. However, myopathic e ects
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simulate cardiac diseases were published not long a er the initial
description of human iPSC. Monogenic channelopathies, such as rare
subtypes of long-QT syndrome or catecholaminergic polymorphic
ventricular tachycardia, were the rst diseases to be studied using
this approach (CPVT). e study of disease-speci ¢ phenotypes in
single cells is permitted by the cell-autonomous pathophysiology
of these issues. As a result, single-cell methods such patch clamp
electrophysiology, single telephone RT-PCR, and uorometric calcium
imaging using calcium-sensitive dyes were employed in these research.

e majority of these studies have already looked into how medications
a ect patient-speci c, iPSC-derived cardiomyocytes. Overall, it was
demonstrated that the in vitro disorder models accurately reproduce
the main features of the illness by using medications that are previously
known to a ect the disorder phenotype in patients (for example,
beta blockers in long-QT syndrome). However, few research have
explored new pharmaceutical concepts. As an illustration, it has been
demonstrated that the medication dantrolene, which is therapeutically
used to treat malignant hyperthermia, may reverse the arrhythmogenic
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