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Introduction

Toxicology is the study of harmful e ects of substances on living
organisms, and it plays a crucial role in ensuring the safety of chemicals
[1], pharmaceuticals, and environmental agents. Traditionally,
toxicology has relied on animal models to assess the safety and toxicity
of various substances. However, in vitro toxicology, which involves
the use of cell and tissue cultures outside the organism, has gained
prominence as an alternative to animal testing due to its ethical,
scienti ¢, and economic advantages. In vitro toxicology allows for the
investigation of toxic mechanisms at the cellular and molecular levels,
and it is widely used in screening chemicals, evaluating drug safety, and
assessing environmental pollutants [2].

In vitro methods in toxicology have become essential tools for
understanding thee ects of substances on human health, and they serve
as valuable complements to traditional animal-based testing. Over the
years, the eld of in vitro toxicology has seen rapid advancements, with
the development of more sophisticated models and high-throughput
systems that enable faster and more accurate toxicity assessments [3].

Toxicol Open Access, an open access journal Volume 10 ¢ Issue 6 ¢ 1000307



Citation: Karan K (2024) In Vitro Toxicology Methods Applications and Future Directions. Toxicol Open Access 10: 307.



https://www.brainanddevelopment.com/article/S0387-7604(07)00252-5/fulltext
https://www.brainanddevelopment.com/article/S0387-7604(07)00252-5/fulltext
https://www.brainanddevelopment.com/article/S0387-7604(07)00252-5/fulltext
https://www.brainanddevelopment.com/article/S0387-7604(07)00252-5/fulltext
https://www.jahonline.org/article/S1054-139X(05)00577-X/fulltext
https://www.jahonline.org/article/S1054-139X(05)00577-X/fulltext
https://jamanetwork.com/journals/jamapediatrics/fullarticle/485781
https://jamanetwork.com/journals/jamapediatrics/fullarticle/485781
https://link.springer.com/article/10.1007/s12199-012-0270-1
https://link.springer.com/article/10.1007/s12199-012-0270-1
https://link.springer.com/article/10.1007/s12199-012-0270-1
https://www.jstage.jst.go.jp/article/tjem/194/2/194_2_121/_article
https://www.jstage.jst.go.jp/article/tjem/194/2/194_2_121/_article
https://publications.aap.org/pediatrics/article-abstract/138/3/e20161642/52688/Physical-Activity-for-Cognitive-and-Mental-Health?redirectedFrom=fulltext
https://publications.aap.org/pediatrics/article-abstract/138/3/e20161642/52688/Physical-Activity-for-Cognitive-and-Mental-Health?redirectedFrom=fulltext
https://www.jstage.jst.go.jp/article/jea/24/6/24_JE20140050/_article
https://www.jstage.jst.go.jp/article/jea/24/6/24_JE20140050/_article

	Abstract

