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Extended Abstract 
Smart nanomaterials are emerging as a promising tool for use in biomedical applications, due to their special 

properties that render them easily controllable and reactive to relevant stimuli. As nanomedicine is gaining more focus 

in medical research, the development of such smart, stimuli-sensitive nanoparticles with controllable behaviour is a 

logical development step which brings certain additional advantages above those already possessed. Thus, by ensuring 

that the cargo of the nanoparticles (be it of therapeutic nature or an investigative dye) is delivered and released at the 

target with a precision that can be focused up to the level of cell organelles, the side effects can be considerably 

averted, the necessary dose heavily reduced, and the costs lowered.  

A main object of focus in the field of smart nanomaterials is a class of so-called ‘smart polymers’, organic 

molecules with remarkable physical-chemical properties, namely reactivity to certain stimuli such as variations in 

temperature, acidity, salt concentrations, or redox potential [1], leading to changes in solubility, size, structural 

integrity, and so on. Additionally, by their association with inorganic nanoparticles such as magnetic or plasmonic 

nanoparticles, the range of unique properties is further enriched and the possibilities become endless [2].  

Herein, we focus on the development of hybrid gold-core – pH-sensitive-corona nanoparticles that can serve for 

the controlled release of Lapatinib, a Tyrosine Kinase Inhibitor (TKI) drug that acts at the level of the Epidermal 

Growth Factor Receptor (EGFR), a transmembrane protein involved in cell adhesion and proliferation and is 

responsible for multiple types of cancer such as epithelial, pulmonary or breast cancer [3]. In this regard, gold 

nanoparticles of spherical shape and 60 nm average sizes were loaded with the drug and conjugated with various 

stimuli-responsive polymers such as Pluronic, poly lactic-co-glycolic acid (PLGA) and poly-histidine (pHis). 

Physical-chemical characterization of the particles, assessment of the drug loading efficiency and subsequent stimuli-

triggered controlled release in conditions mimicking the lyzosomal microenvironment were performed by UV-Vis-

NIR extinction spectroscopy and Dynamic Light Scattering (DLS). Our results illustrate that the chemical stability and 

drug releasing capacity of the proposed nanocarrier systems depend on the polymeric coating physical-chemical 

properties. The obtained results might represent a step forward in the development of promising agents for the 

efficient delivery and release of TKIs, which would have a significant therapeutic potential and less side effects than 

the non-conjugated drugs. 
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