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ANTIBODY-CONJUGATED NANOPARTICLES FOR TARGETED
CANCER DRUG DELIVERY
Fazliddin Arzikulov
Tashkent State Medical University, Tashkent Uzbekistan

Conjugating monoclonal antibodies to the surface of drug-loaded nanoparticles
combines the high target specificity of antibody-antigen recognition with the
favorable pharmacokinetic and payload-carrying properties of nanoscale drug
carriers, offering a route to concentrate cytotoxic chemotherapeutics at tumor
sites while sparing healthy tissue from systemic exposure.

A range of nanoparticle platforms, including liposomes, polymeric nanoparticles,
and inorganic nanoparticles such as gold and iron oxide, have been functionalized
with antibodies or antibody fragments directed against tumor-associated surface
antigens including HER2, EGFR, and CD20, using conjugation chemistries such
as EDC-NHS coupling, maleimide-thiol linkage, and click chemistry to attach the
targeting moiety while preserving its antigen-binding activity [1].

Beyond passive accumulation through the enhanced permeability and retention
effect, antibody conjugation enables active, receptor-mediated targeting that can
improve cellular uptake through antigen-triggered endocytosis, and in some
designs the same antibody component additionally contributes therapeutic
activity of its own, such as blockade of a growth-factor receptor, creating a dual
mechanism of action that combines the nanoparticle payload with the intrinsic
pharmacology of the antibody [1].

Clinical translation of antibody-conjugated nanoparticles continues to be limited
by manufacturing complexity and batch-to-batch reproducibility of the
conjugation process, the potential for immunogenicity of the antibody component
with repeated dosing, and the need for more predictive preclinical models that
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accurately capture how tumor heterogeneity and antigen expression variability
affect targeting efficiency in human patients [1].
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