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The development of advanced hybrid materials based on layered silicates has garnered 
aten�on due to their unique proper�es and poten�al in various industrial, environmental, 
and biomedical applica�ons. Incorpora�ng s�muli-responsive components into the hybrid 
materials is frequently studied in pH-responsive nanocomposites designed as controlled 
delivery systems. Layered silicates are atrac�ve for such systems due to their func�onal 
surfaces that enable encapsula�on and controlled release of ac�ve molecules [1]. This work 
inves�gates the poten�al of smec�tes, in crea�ng nanocomposite with biopolymers for pH-
responsive drug delivery systems prepara�on. Four smec�tes: trioctahedral synthe�c and 
natural hectorites and dioctahedral montmorillonite were used to prepare nanocomposites 
with polyvinyl alcohol (PVA) and chitosan (in an acidic environment consis�ng two organic 
acids). Smec�te-PVA film was formed during a freeze-thaw process to serve as a substrate. 
Subsequently, the smec�te-chitosan suspension was cast onto the film through solu�on 
cas�ng to produce the layered nanocomposite. Considering the pH-responsiveness of the 
nanocomposites, samples of defined sizes were exposed to different biological buffers 
simula�ng gastrointes�nal media (pH 4.5), and blood media (pH 7.4). The observed 
transforma�on of the layered films into a rolled shape upon exposure to buffers can be 
considered as a promising step toward the further development of dual-delivery systems.  
Prepara�on procedure subject smec�tes to a highly acidic environment, making it important 
to evaluate impact of this environment to their structure. This influence was assessed using 
FTIR spectroscopy for the measurement of smec�te samples treated with organic acids. No 
significant changes were observed in the main absorp�on bands associated with stretching (ν) 
and/or bending (δ) vibra�ons of structural O-H or Si-O groups in dioctahedral smec�te, while 
all trioctahedral smec�tes showed slight shi�s in bands posi�ons and intensi�es, along with 
appearance of new bands atributed to amorphous silica forma�on (near 1070 and 800 cm⁻¹). 
The presence of these bands in hectorites highlights the higher suscep�bility of trioctahedral 
smec�tes to acidic environments. The intensity of the band near 1070 cm⁻¹ increased rela�ve 
to the νSi-O in order SHCa ≈ SWN < Lap. A similar trend was detected also from spectra 
measured in near infrared region where of trioctahedral samples showed new bands assigned 
to 2ν and ν+δ of SiOH groups (4429 and 7314 cm⁻¹), indica�ng presence of a par�ally 
protonated silica phase. The spectra of the nanocomposites exhibited strong absorp�on bands 
corresponding to all components involved in prepara�on with some differences compared to 
the spectra of individual components. Reac�on of chitosan with organic acids did not 
completely prevented structural changes in hectorites and presence of amorphous silica band 
near 800 cm⁻¹ was detected. Although using acidic environment in prepara�on of the pH 
responsive composites may evoke decomposi�on of layered structure of smec�tes, forma�on 
of amorphous phase may also posi�vely contribute to the enhancing of interac�on between 
components in the composite. 
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