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Nanodesign

The emergence of multidrug-resistant Mycobacterium tuberculosis highlights the urgent need for therapeutic strategies capable of
overcoming intracellular persistence and antibiotic failure. Although antimicrobial peptides exhibit potent antibacterial activity, their
clinical translation remains limited by instability, rapid degradation, and inefficient delivery to infected macrophages. A nanotechnology-
centered strategy is presented to examine how nanocarrier architecture can modulate and enhance antimicrobial peptide performance
against tuberculosis.

Table 1. MIC values of antibiotics and NP formulations by the REMA method after 7
days of exposure.
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Materials and Methods

Results and Discussions 

Table 2. Antitubercular activity, cytotoxicity in mammalian cells, and selectivity indices for

peptides. All values are expressed in micromolar (µm).
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Table 3. Antimycobacterial activity of MSN-based

nanoplatforms.

Figure 3. Representative flow

cytometry dot plots showing

untreated cells (control) and cells

exposed to MSN-FITC or MSN-FITC-

CPP.

Figure 2. Confocal analysis of internalization of FITC-NPs in macrophages after incubation for 24 h.

Figure 1. Confocal analysis of internalization of FITC-NPs in macrophages after incubation for 24 h.

Conclusions
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By integrating peptide engineering with advanced nanomaterial design, this work establishes generalizable

principles for next-generation peptide-based therapeutics targeting intracellular pathogens and provides a

strategic foundation for precision antimicrobial interventions against resistant tuberculosis.
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