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What are the benefits of using the mesoporous
silica nanoparticles (MNCs) as containers for
different substances?

Their specific features:

. 1) ordered pore system with a narrow size
distribution;

»1 2) large specific area;

3) pore size can be finely “tuned” from 2
#  to 50 nm.

Moreover:

Inner and outer surfaces of such MNCs can
be “easily” modified.

It allows:
1) to control the targeted substance loading and release;

2) to “"combine” the MNCs with different media (e.g., biological ones).



Conventional route of MNCs synthesis
and their loading with targeted substance
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Proof of concept using the micelles
of bactericidal drug Miramistin as templates
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¢ Almost all Miramistin introduced into the reaction
system 1s incorporated into formed silica particles during
their sol-gel synthesis. 601
¢ The content of the templating drug in MNC:s 1s equal L
to about 1 g per 1 g of S10,.

O.V. Dement’eva, V.M. Rudoy // RCS Adv. 2016.
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Miramistin release from MNCs into an aqueous
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I % The rate of Miramistin release

in neutral and weakly acidic media
is described by the zero order
kinetics:

MJ/M, = kt

1.e., it is limited by water penetration
into MNC:s (that is, by their swelling).

*» The rate of Miramistin release
in alkaline media 1s controlled by

. diffusion of its molecules from

MNCs and erosion (dissolution)
of the silica matrix.

Such MNCs provide the opportunities for the development of new functional
materials for medical purposes, e.g., wound dressing or dental

materials

O.V. Dement’eva, I.N. Senchikhin, M.E. Kartseva et al. /| Colloid J. 2016. V. 78. P. 586.



Protocells based on the Miramistin loaded MNCs
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¢ The lipid bilayer supported on the MNC'’s surface

makes it possible to control both the intercellular penetration of such protocells and the release

of the encapsulated drug into the surrounding medium.




Proof of concept using the vesicles of cleavable gemml
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¢ In neutral media the decamethoxin hydrolysis does not take place.
_**The content of templating surfactant in MNCs is equal to about 0.35 g per 1 g of SiO,.

Decamethoxin
hydrnlyms

_

O.V. Dement’eva, K.A. Naumova, I.N. Senchikhin et al. // Colloid J. 2017. V. 79. in press.



«Proof of concept» using the antitumoral cationic
glycerolipid as a templating agent
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+¢ Imidazolium group
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hydrolysis and
condensation of TEOS.
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O.V. Dement’eva, T.B. Roumyantseva, V.M., Rudoy // Colloid J. 2016. V. 78. P. 281. of S1()2
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Thank you for your attention

Are there
any questions?




