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diagnosis and research. This thorough analysis explores the basic ideas, various
varieties, and extensive uses of immunoassays, in addition to the unique benefits
and difficulties related to them. Insights on the dependability of their work,
comparative evaluations, useful considerations, and new developments in the
industry are also provided. The review also explores the prospects for
immunoassays in the future, discussing the possibility for automation and the
growing power of multiplexing. Overall, the study emphasises how important
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1. INTRODUCTION

Immunoassays (IAs) are essential biochemical assays that quantify the amount of tiny or micromolecules present in a solution.
These assays use antibodies, usually against antigens, to identify and measure particular target molecules. An immunoassay (1A) is
a biochemical test that uses an antibody, typically an antigen, to determine the concentration of a micro-molecule or small molecule
in solution [1].

Proteins, hormones, medications, and other macromolecules in complicated biological samples can be precisely measured because
to the interaction between antibodies and target molecules. The accurate assessment of proteins, hormones, medications, and other
biomolecules in complicated biological samples is made possible by these assays, which are based on the unique interaction between
antibodies and target molecules [2].

The use of immunoassay techniques has greatly revolutionised diagnostics by enabling the reliable and quick evaluation of disease
biomarkers, the tracking of therapeutic medication levels, and the investigation of the molecular processes implicated in a variety
of pathological disorders.

The enzyme-linked immunosorbent assay (ELISA), which combines signal amplification with the high affinity and selectivity of
antibodies to produce exceptional sensitivity in detecting analytes, is one of the most widely used immunoassay formats.
Furthermore, immunofluorescence assays and western blotting offer useful resources for protein analysis and visualisation, which
broadens the range of study situations in which immunoassays can be used. Immunoassay methods' versatility has made them
essential in biomedical labs, drug research, and diagnostic environments around the globe. [3,4].

Although immunoassays have high sensitivity and specificity, there are some issues that can impair the accuracy and dependability
of the results, including cross-reactivity and assay variability [5]. In order to guarantee the reliability and consistency of
immunoassay investigations, it is imperative to tackle these issues. Furthermore, working with complex biological samples can
present difficulties with assay validation, assay interference, matrix effect, and achieving high sensitivity [6].
Immunoassays are expected to undergo substantial methodological and technological developments in the upcoming years.
Immunoassay platform automation and miniaturisation are expected to improve scalability, increase efficiency, and streamline
procedures [7]. Research and diagnostic capacities could be accelerated by multiplexing technologies that allow for the simultaneous
study of many analytes.

Moreover, it is anticipated that decision-making and result interpretation would change as a result of the integration of artificial
intelligence (Al) and machine learning algorithms into immunoassay data processing [8]. These advancements highlight the
immunoassays' continuous progress and bright future in influencing the field of personalised medicine and the biological sciences.
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2. OBSERVATION

Immunoassays have proven to be very sensitive and specific in identifying target analytes, making them indispensable instruments
for clinical diagnostics and biological research [9]. This review's practical observations and comparative studies highlight how
crucial it is to maximise test performance and guarantee accurate results. With its capacity for automation, miniaturisation, and
multiplexing, immunoassay technology is continuously improving. Together, "insights derived from immunoassay studies
underscore their pivotal role in advancing precision medicine, biomarker discovery, and therapeutic development, fueling innovation
and shaping the future of biomedical sciences [10].

3. CONCLUSION

Immunoassays are an essential tool in clinical diagnostics and biomedical research because they are very specific and sensitive in
detecting target analytes. It is essential to address issues like cross-reactivity and unpredictability through a rigorous validation
process in order to guarantee dependable outcomes. In the end, this validation method contributes to reliable and significant results
in clinical and research settings by demonstrating the immunoassay's accuracy and precision.
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