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Abstract

Modern drug discovery has transformed from a linear, single-
discipline process into a highly collaborative and multidisciplinary
enterprise that integrates advances in chemistry, biology,
pharmacology, computational sciences, biotechnology, and clinical
medicine. The increasing complexity of diseases such as cancer,
neurodegenerative disorders, metabolic syndromes, and
antimicrobial resistance demands a systems-level understanding of
pathophysiology and therapeutic intervention. Traditional trial-and-
error methods have largely been replaced by rational drug design,
target-based screening, and data-driven strategies supported by
technological innovations. A critical milestone in multidisciplinary
drug discovery was the completion of the Human Genome Project,
which enabled the identification of novel molecular targets through
genomics and proteomics approaches. Advances in medicinal
chemistry facilitate structure—activity relationship optimization, while
molecular biology and systems pharmacology enhance target

validation and mechanistic insights. Concurrently, computational
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tools and artificial intelligence platforms—such as those developed by
DeepMind—have revolutionized protein structure prediction, virtual
screening, molecular docking, and toxicity forecasting, significantly

reducing time and cost in early-stage discovery.

Keywords: Multidisciplinary research, drug discovery, artificial

intelligence, medicinal chemistry, pharmacology.
1. Introduction

The scientific process of finding and creating novel medicinal
chemicals to treat illnesses is known as "drug discovery." In the past,
natural product separation and random screening were the primary
methods used in drug development. But as science and technology
have advanced, the process of finding new drugs has grown more
methodical and multidisciplinary. Chemistry, biology, pharmacology,
and computer science are just a few of the scientific fields whose
knowledge is integrated into modern drug discovery. Researchers can
better understand disease mechanisms, find pharmacological
targets, and create compounds with enhanced therapeutic potential
with the aid of this multidisciplinary approach.
Multidisciplinary approaches improve the success rate of finding
viable medication candidates by fusing computational techniques,

biological data analysis, and experimental research.
1.1. Medicinal Chemistry's Contribution

The design and synthesis of therapeutic compounds depend on
medicinal chemistry. To improve therapeutic action, stability, and
selectivity, scientists alter chemical structures. Researchers can
better understand how chemical changes affect biological activity by
using structure-activity relationship (SAR) investigations. Lead

compounds can be adjusted to increase potency and decrease toxicity
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through these investigations. Therefore, medicinal chemistry is
essential to turning initial lead compounds into therapeutic

medications that work.
1.2 Function of Genomics and Molecular Biology

Genomics and molecular biology offer important insights into the
molecular and genetic causes of illnesses. Scientists can find genes
and proteins involved in the development of disease through genomic
investigations. New therapeutic targets can now be found thanks to
technologies like gene editing, DNA sequencing, and gene expression
analysis. These findings aid in the creation of focused treatments that

target particular chemicals linked to disease.
1.3 Value of Bioinformatics

To examine complicated biological data, bioinformatics integrates
biology, computer science, and statistics. It is crucial to the
interpretation of proteomic and genomic data. Potential drug targets
can be found, protein structures may be predicted, and drug-target
interactions can be simulated with the aid of bioinformatics tools.
Researchers can save time and money by evaluating thousands of
chemicals using computational methodologies through virtual

screening methods.
1.4 Drug response in body

Pharmacology is the study of how medications affect biological
systems. It assesses the potential adverse effects, modes of action,
and therapeutic outcomes of medication candidates. In
pharmacological investigations, drug action is evaluated by
laboratory trials with cells, tissues, and animal models.
Pharmacokinetic characteristics like absorption, distribution,

metabolism, and excretion are also investigated in these
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investigations. Determining the safety and efficacy of a medication

candidate requires these kinds of investigations.
1.5 Drug Design via Computation

In contemporary drug discovery, computational drug design has
emerged as a potent instrument. Quantitative structure-activity
relationship (QSAR) models, molecular docking, and molecular
dynamics simulations are examples of computer-based techniques
that are frequently employed. These methods aid in the prediction of
drug compounds' interactions with biological targets. To find viable
medication candidates and optimize chemical structures, artificial
intelligence and machine learning techniques are being utilized more
and more. The time and expense associated with drug discovery are

greatly decreased by computational methods.
2. Cutting-Edge Drug Discovery Technologies

The process of finding new drugs has been completely transformed
by technological developments. Scientists can rapidly examine
hundreds of chemical compounds for biological activity thanks to
high-throughput screening. Detailed information on protein
expression and metabolic processes implicated in illnesses is
provided by proteomics and metabolomics. These tools aid in the
discovery of biomarkers and possible therapeutic targets. Drug
discovery is becoming quicker and more effective thanks to the
application of artificial intelligence in the analysis of intricate

biological datasets and the prediction of therapeutic results.

Page | 4 %};‘ SR—R

Publicizing Research


https://www.srrbooks.in/

Frontiers in Nanopharmacy and Clinical Therapeutics (2026)

3. Drug Development

Figure 1: Drug discovery

3.1 Multidisciplinary Drug Discovery's Challenges

Drug discovery still confronts a number of obstacles, despite the
many benefits of multidisciplinary approaches. The process is costly
and time-consuming; it frequently takes years to generate a single
medication. Safety or efficacy concerns cause many promising
medication candidates to fail clinical trials. Integrating massive
datasets produced by different disciplines presents another difficulty.
To tackle these challenges, scientists from many disciplines must

effectively collaborate.
4. Conclusion

In today's drug discovery, multidisciplinary techniques are crucial.
The efficiency of drug creation has significantly increased thanks to
the cooperation of chemists, biologists, pharmacologists, and
computational scientists. The drug development process is still being
improved by cutting-edge technologies including genomics, artificial
intelligence, and high-throughput screening. Stronger
interdisciplinary cooperation will be essential in the future to create

safer and more potent medications.
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