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and pathways implicated in diseases, guiding rational drug design and
personalized medicine approaches [6].

2. Single-cell ang} s;s;  Advancements in  single-cell
technologies enable the “characterization of heterogeneous cell
populations at a resolution previously unattainable. Single-cell
RNA sequencing and proteomics elucidate cellular diversity, disease
progression mechanisms, and potential therapeutic vulnerabilities,
informing precision medicine strate\gies.
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1. Dr \\g rep \rp *sing and pred;ct; e m *deling: Al algorithms
analyze vast datasets of chemical structures, biological interactions,
and clinical outcomes to identify existing drugs that could be
repurposed for new indications. Predictive modeling enhances lead
optimization, toxicity prediction, and patient strati cation in clinical
trials, accelerating decision-making processes.

2. Deep learnjng and,, ;rt \al dr \\g screen;ng: Deep learning
algorithms leverage neural networks to predict molecular interactions
and optimize drug candidates. Virtual screening platforms simulate
drug-target binding a nities and pharmacokinetic properties,
prioritizing compounds with higher likelihoods of success in preclinical
and clinical setti\ngs [7].

B, 'p jarmace \\fical jhng af; ‘ns: fr‘my b; 1'gics t* gene
t jerap;es

1. B; "1'gcs and m, *n *cl *nal ant;b *d;es: Biologics, including
monoclonal antibodies and recombinant proteins, have revolutionized
treatment options for cancer, autoimmune disorders, and infectious
diseases. Advanced manufacturing techniques and protein engineering
enable the development of bi-speci ¢ antibodies and antibody-drug
conjugates with enhanced e cacy and speci city.

2. Gene and cell t jerap;es: Gene editing technologies, such
as CRISPR-Cas9, TALENS, and zinc nger nucleases, enable precise
modi cations of genetic material to correct mutations underlying
genetic disorders. Cell therapies harness the potential of stem cells,
CAR-T cells, and engineered immune cells to treat cancers and
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