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(57) Abstract :

The present invention relates to a modular CRISPR-based gene editing toolkit (1) with an integrated real-time validation interface. The system comprises a microfluidic
chamber (4), fluorescence detection module (3), guide RNA synthesis unit (2), and Al-enabled user interface (6). Interchangeable Cas modules (8), reagent cartridges
(14), and cloud connectivity (12) enable customizable, precise, and rapid gene edits. Real-time fluorescence monitoring ensures accurate verification, while Al-driven
off-target analysis enhances editing reliability. The invention reduces time, cost, and complexity associated with conventional validation processes.
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