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RESUMO

O olmesartan medoxomila (OLM) ¢ um farmaco anti-hipertensivo classificado como Classe
II no Sistema de Classificacao Biofarmacéutica (SCB), devido a sua baixa solubilidade aquosa
e alta permeabilidade membranar. A citosina (CIT) ¢ uma base nitrogenada presente no DNA
e no RNA, classificada como Classe I no SCB, apresentando alta solubilidade aquosa e alta
permeabilidade membranar. O desenvolvimento de sistemas coamorfos, um tipo de dispersdes
solidas de farmacos (DSFs), tem sido benéfico para melhorar propriedades fisico-quimicas,
como a solubilidade aquosa. Esse estudo teve como objetivo obter novos sistemas coamorfos
por meio da interacdo entre o OLM e a CIT. Inicialmente, a modelagem molecular foi
realizada utilizando a Teoria do Funcional da Densidade (DFT), empregando o funcional
wB97X-D e o conjunto de fungdes de base 6-311++G(d,p). O modelo continuo polarizavel de
solvatagcdo com a variante do formalismo de equagdes integrais (IEFPCM) usando metanol
como solvente, foi aplicado para obter as energias dos orbitais moleculares de fronteira, o que
possibilitou o calculo dos principais indices de reatividade quimica dos compostos. As
amostras (misturas binarias OLM-CIT nas propor¢des molares 2,00:1,00; 1,75:1,00;
1,50:1,00; 1,25:1,00; 1,00:1,00 e 1,00:1,50) foram preparadas utilizando a técnica evaporagao
lenta do solvente (ELS). Posteriormente, as amostras foram caracterizadas por difragdo de
Raios X pelo método do pé6 (DRXP), espectroscopia de infravermelho por transformada de
Fourier (FT-IR); termogravimetria, termogravimetria derivativa e analise térmica diferencial
simultaneas (TG/DTG-DTA) e calorimetria exploratoria diferencial (DSC). Em seguida,
foram realizados ensaios de solubilidade aquosa e dissolucdo in vitro. O estudo DFT indicou
os sitios predominantes envolvidos nas interagdes intermoleculares mais intensas entre o
OLM e a CIT. As regides eletrofilicas do OLM localizadas nos atomos de hidrogénio (H) dos
grupamentos bifenila (CsH4-CeHs), propila (-CH>CH2CHj3), hidroxialquila (-CH,OH),
tetrazolil (-CHNa4) e éster (-C(=0)-O-), que podem interagir com as regides nucleofilicas da
CIT nos atomos de nitrogénios (N) dos grupamentos amina primaria (-NH>), secundaria (-
NH) e terciaria; e no atomo de oxigénio (O) da carbonila (-C=0) do grupamento cetona. Os
resultados de DRXP demonstraram a formag¢do de materiais amorfos nas propor¢des molares
de 1,75:1,00; 1,50:1,00 e 1,25:1,00, indicando a ocorréncia de interagdes intermoleculares
entre os compostos de partida e a formagdo de dispersdes solidas do tipo coamorfos. Os
espectros de FT-IR desses sistemas coamorfos confirmaram a existéncia dessas interagdes
envolvendo o C=0 do grupamento éster, a ligagdo C-N do grupamento tetrazolil, as ligagdes
C=C e C-H do grupamento bifenila no OLM e os grupamentos amina primaria e secundaria
da CIT, conforme sugerido pelos resultados do estudo DFT. Esses materiais permaneceram
estruturalmente estaveis por pelo menos 200 dias. As curvas TG/DTG dos coamorfos
indicaram boa estabilidade térmica até 150,0 °C (Tonser). As curvas DTA e DSC nao
apresentaram evento de fusdo, confirmando a natureza amorfa desses sistemas. Os ensaios de
solubilidade aquosa demonstraram o aumento da solubilidade do OLM nos coamorfos de
OLM-CIT (1,75:1,00), (1,50:1,00) e (1,25:1,00) de 33,4; 31,9 e 30,9 vezes, respectivamente.
Os ensaios de dissolugdo in vitro mostraram que a eficiéncia de dissolu¢do do OLM nos
coamorfos foi 4,6 vezes (ED3o) e 2,8 vezes (EDso) maior em comparagdao ao OLMspic.
Portanto, os sistemas coamorfos obtidos neste estudo contribuiram significativamente para o
aumento da biodisponibilidade do OLM e da sua eficacia terapéutica no tratamento
medicamentoso da hipertensdo arterial.

Palavras-chaves: Coamorfos, Olmesartan Medoxomila, Citosina, Hipertensao Arterial.



ABSTRACT

Olmesartan medoxomil (OLM) is an antihypertensive drug classified as a Class II compound
in the Biopharmaceutics Classification System (BCS), due to its low aqueous solubility and
high membrane permeability. Cytosine (CYT) is a nitrogenous base present in DNA and
RNA, and it is classified as a BCS Class I compound, exhibiting high aqueous solubility and
high membrane permeability. The development of coamorphous drug systems, a subtype of
solid dispersion (SD), has been beneficial for improving physicochemical properties such as
aqueous solubility. This study aimed to obtain novel coamorphous systems through the
interaction between OLM and CYT. Initially, molecular modeling was conducted using
Density Functional Theory (DFT), employing the ®wB97X-D functional and the 6-
311++G(d,p) basis set. The Polarizable Continuum Model with the Integral Equations
Formalism variant (IEFPCM), using methanol as solvent, was applied to obtain the energies
of frontier molecular orbitals, which enabled the calculation of the main chemical reactivity
indices of the compounds. Samples (binary OLM—CYT mixtures in molar ratios of 2.00:1.00;
1.75:1.00; 1.50:1.00; 1.25:1.00; 1.00:1.00 and 1.00:1.50) were prepared using the slow solvent
evaporation (SSE) technique. Subsequently, the samples were characterized by powder X-ray
diffraction (PXRD), Fourier-transform infrared spectroscopy (FT-IR), thermogravimetry,
derivative thermogravimetry, and simultaneous differential thermal analysis (TG/DTG-DTA),
and differential scanning calorimetry (DSC). Aqueous solubility assays and in vitro
dissolution were also performed. The DFT study indicated the predominant sites involved in
the most intense intermolecular interactions between OLM and CYT. The electrophilic
regions of OLM were mainly associated with hydrogen (H) atoms from the biphenyl group
(CeHs-CsHa4), propyl group (-CH2CH2CH3), hydroxyalkyl group (-CH2OH), tetrazolyl group
(-CHN34), and ester group (C(=0)-O), which may interact with the nucleophilic regions of
CYT located at the nitrogen (N) atoms of the primary (NH3z), secondary (NH), and tertiary
amine groups, and the oxygen (O) atom of the ketone carbonyl (C=0) group. PXRD results
demonstrated the formation of amorphous materials at molar ratios of 1.75:1.00, 1.50:1.00,
and 1.25:1.00, indicating the occurrence of intermolecular interactions between the starting
compounds and the generation of coamorphous solid dispersions. FT-IR spectra of these
coamorphous systems confirmed the presence of these interactions involving the ester C=0,
the C-N bond of the tetrazolyl group, the aromatic C=C and C-H groups of the biphenyl
structure in OLM, and the primary and secondary amine groups in CYT, as suggested by the
DFT findings. These materials remained structurally stable for at least 200 days. TG/DTG
curves of the coamorphous samples indicated good thermal stability up to 150.0 °C (Tonser).
DTA and DSC thermograms showed no melting events, confirming the amorphous nature of
these systems. Aqueous solubility assays demonstrated enhanced solubility of OLM in the
OLM-CYT coamorphous systems at ratios of 1.75:1.00, 1.50:1.00, and 1.25:1.00, with
increases of 33.4, 31.9, and 30.9 fold, respectively. In vitro dissolution studies showed that
OLM dissolution efficiency in the coamorphous systems was 4.6-fold (DE3o) and 2.8-fold
(DEso) higher compared to the crystalline OLM raw material. Therefore, the coamorphous
systems obtained in this study significantly contributed to the enhancement of OLM
bioavailability and its therapeutic effectiveness in the pharmacological treatment of arterial
hypertension.

Keywords: Coamorphous, Olmesartan Medoxomil, Cytosine, Arterial Hypertension.
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