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Abstract–This article presents a theoretical study of the interactions of the drug Metronidazole (Mt) interca-
lated in interlaminar Montmorillonite (MMT), where the geometry optimization was done by the Forcite
module of the Materials studios 7.0 software, modifying the cations (Ca2+, Mg2+, Na+, K+, Fe3+, Li+) of MMT.
The results obtained after the geometrical optimization of Mt in MMT are differentiated according to the type
and nature of intercalation cations and the number of MMT layers. This article also shows that montmorillo-
nite is a good way to test or improve the dissolution of the drug, but taking into account the nature, such as the
type of cation used in montmorillonite and the number of layers of clay. According to our study, we can
choose the best cation of clay that meets our interests and determines our strategy of working in the field of
clays and drugs. The exothermic reactions are predicted by the interactions between the drug molecules and
each cation and by the electrostatic force created between the layers.
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Metronidazole is an antibiotic drug used to
treat different kinds of infections. It is available
in oral, rectal, vaginal and topical preparations.
Metronidazole is commonly used for vaginal
infections for which pregnant women require
treatment. It has been available in the market for
more than 40 years. Metronidazole is also known
as Flagy (Burtin, 1995). Due to its effectiveness,
Metronidazole is considered as a prime drug for
several pathologies (Lam et al., 2001). The need
for safe, therapeutically effective, and patient
compliant drug delivery systems continuously
leads researchers to design novel tools and
strategies. Clay minerals play a very crucial role
in modulating drug delivery (Joshi et al., 2009).
Clays are common ingredients in pharmaceutical

products as both excipients and active substances.
Clay minerals are naturally occurring inorganic
cationic exchangers and so they may undergo
ion exchange with basic drugs in solution.
Smectites, especially, montmorillonite (MMT)
and saponite, have been commonly studied
because of their higher cation exchange capacity
compared to other pharmaceutical silicates (such
as talc, kaolin and fibrous clay minerals) (Aguzzi
et al., 2007). Clay minerals have continuously
attracted attention for the possibility of modifying
their layered structure by intercalation, thus
creating new materials, such as adsorbents (Wu
et al., 2001), catalysts (Ji et al., 2004),
nanocomposite precursors (Maiti et al., 2002)
and materials with attractive electric or optical




