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Mesoporous silica nanoparticles (MSNs) represent a versatile nanoplatform for constructing
multifunctionalized particles for a variety of applications. This lecture will introduce the methodologies for
synthesis, functionalization and characterization of MSNs. Furthermore, procedures and characterization
methodologies for loading the mesopores of MSN with cargo molecules (dyes, drugs, imaging agents) and
their entrapment inside the mesopores by the presence of pore-blocking agents (quantum dots,
coordination compounds, large molecules and biomolecules) will be described. Designing nanosystems
for stimuli-responsive (in response analyte biomolecules, exposure to light or change of pH) through
employment of stimuli-responsive linkers between the pore-capping moieties and the MSN will be also
discussed. Finally, the examples of recent research achievements in the field of pore-loaded MSNs for
sensing and stimuli-responsive treatment and imaging of cancer will be described.
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