Hybrid mesoporous silica nanoparticles templated with surfactant
polyion complex (SPIC) micelles for pH-triggered drug release

DA N Agnieszka Witecka!", Julien Schmitt 23, Mohamed Courtien3, Corine Gérardin3, Gaulthier Rydzek3

10!

Institut Charles Gerhardt Montpellier

1) Institute of Fundamental Technological Research, Polish Academy of Sciences, Pawirskiego 5B Street, 02-106 Warsaw, Poland,
2) LSFC — Laboratoire de Synthése et Fonctionnalisation des Céramiques, UMR 3080 CNRS/Saint-Gobain CREE, Saint-Gobain Research Provence, 550 Avenue Alphonse Jauffret, Cavaillon,

France
3) Institut Charles Gerhardt, UMR 5253, CNRS/ENSCM/UM, ENSCM, Montpellier cedex F-34295, France

*Contact: awitecka@ippt.pan.pl

Introduction Materials and Methods

Mesoporous silica particles (MS) are suitable for drug delivery systems (DDS) due to their
high specific surface area, tunable mesoporous structure, or chemical stability in aqueous
environments. The loading and release of therapeutic agents are determinated by pore

FLOW OF EXPERIMENTS

Materials:

diameter. Recent DDS advancements aim to incorporate additional release control cationic surfactant: cetyl-pyridinium chloride (CPC) [ Investigation of micelles formation}
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materials requiring post-synthesis pore grafting and further functionalization. Synthesis of hybrid MS nanoparticles templated with SPIC micelles [ Synthesis of MS particles }
To obtain such functionalized MS in one-pot synthesis under mild and eco-compatible .

conditions, thus addressing the requirements of more sustainable industrial processes, Synthesis Material g / N\
polyion complex micelles (PIC) have been developed and used as both structuring and § CPC micelles as SDA SPIC micelles as SDA 1 &
functionalizing agents. PIC micelles dynamically assemble via electrostatic complexation PH 2 : §‘[ structure control srueture control ]
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complexed with polycationic oligochitosan at pH 4.5 to 7, forming micelles with a hydrated CPC surfactant 2 1 - Nt Coted Plasma Opical | M particle\ / MS particles .

' - pH 5/TEOS . pH 5 Emission Spectromets (pH 11) (pH 5, N/JAA=1, 0.6 wt%)
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Herein, we attempted the electrostatic complexation of an antibacterial cationic surfactant, S Hedrosmtc condensation Secroscory) [Eval“atm" ‘gg’g Stllm"h'res’ponswe }%’fﬁ?ffﬁ"m’“m’”y
cetylpyridinium chloride (CPC), with a double hydrophilic block copolymer, containing a ““’S*S‘Eiﬁ release
neutral comb block of poly(oligo(ethylene glycol)methyl ether acrylate) (PEOGA) and a weak - AXY
polyacid block (poly(acrylic acid), PAA) [PEOGA,,-b-PAA,,], leading to surfactant polyion Ny — : Intrinsically hybrid MS /
complex (SPIC) mI.Ce”eS' These S.PIC micelles were subsquently emp!oyed as a .new RS T SPIC micelle_hﬁéilicics ecies pH - Stimuli Release Mechanism - release of antibacterial compound from hybrid
SDA for the ec.o-frle.ndly qnd straightforward sol-ggl synthesis of hybrid MS part.lcles MS is determine by a local drop of pH, mimicking the metabolic activity of
Intrinsically functionalised with encapsulated CPC. This surfactant can form micelles itself Surfactant-polyion complex (SPIC) micelles, formed by interaction of a acidogenic (acid-producing) and aciduric (acid-tolerating) bacteria, such as S.
and its an active against a variety of oral bacteria, including cariogenic and acidogenic cationic antibacterial surfactant with the weak polyacid block of a Mutans.
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molecules and PEOGA,,-b-PAA,, were comprehensively investigated in terms of SDA
properties, performing sol-gel synthesis at pH 5, 7 and 11 with and without copolymer.
Optimized hybrid MS particles were evaluated in terms of pH-induced release of CPC from
structure at pH of 3, 4.2 and 7.4.

Results and Discussion

formation of an ordered hybrid MS material with the copolymer neutral
block anchored in the silica walls. Simultaneously, the electrostatic
AA/CPC complex generates the mesopores.

\*pH of saliva is typically between 6.2-7.6, with a salinity of 0.12M (£0.08) NaCl /
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