N

N

Preparation, characterization and in vitro evaluation of
a new nucleotide analogue prodrug cyclodextrin
inclusion complexes.

Roudayna Diab, Lars P Jordheim, Ghania Degobert, Suzanne Peyrottes,

Christian Périgaud, Charles Dumontet, Hatem Fessi

» To cite this version:

Roudayna Diab, Lars P Jordheim, Ghania Degobert, Suzanne Peyrottes, Christian Périgaud, et al..
Preparation, characterization and in vitro evaluation of a new nucleotide analogue prodrug cyclodex-
trin inclusion complexes.. Journal of Nanoscience and Nanotechnology, 2009, 9 (1), pp.295-300.
10.1166/jnn.2009.j075 . hal-00555414

HAL Id: hal-00555414
https://hal.science/hal-00555414

Submitted on 13 Jan 2011

HAL is a multi-disciplinary open access L’archive ouverte pluridisciplinaire HAL, est
archive for the deposit and dissemination of sci- destinée au dépot et a la diffusion de documents
entific research documents, whether they are pub- scientifiques de niveau recherche, publiés ou non,
lished or not. The documents may come from émanant des établissements d’enseignement et de
teaching and research institutions in France or recherche francais ou étrangers, des laboratoires
abroad, or from public or private research centers. publics ou privés.


https://hal.science/hal-00555414
https://hal.archives-ouvertes.fr

Preparation, characterization and in vitro evaluation of a new nucleotide
analogue prodrug cyclodextrin inclusion complexes.

Diab R, Jordheim LP, Degobert G, Peyrottes S, Périgaud C, Dumontet C, Fessi H.

Laboratoire d'Automatique et de Génie des Procédés, LAGEFP UMR CNRS 5007, Université Lyon 1 Claude

Bernard, 43 Boulevard du 11 Novembre 1918, 69622 Villeurbanne Cedex, France.

Abstract

Bis(tbutyl-S-acyl-2-thioethyl)-cytidine monophosophate is a new cytotoxic mononucleotide prodrug which have
been developed to reverse the cellular resistance to nucleoside analogues. Unfortunately, its in vivo utilisation
was hampered by its poor water solubility, raising the need of a molecular vector capable to mask its
physicochemical characteristics although without affecting its cytotoxic activity. Hydroxypropyl-beta-cyclodextrin
was used to prepare the prodrug inclusion complexes, allowing it to be solubilized in water and hence to be used
for in vitro and in vivo experiments. A molar ratio of the cyclodextrin: prodrug of 3 was sufficient to obtain
complete solubilization of the prodrug. The inclusion complex was characterized by differential scanning
calorimetry, which revealed the disappearance of the melting peak of the prodrug suggesting the formation of
inclusion complex. Proton Nuclear Magnetic Resonance spectroscopy provided a definitive proof of the inclusion
complex formation, which was evidenced by the large chemical shift displacements observed for protons located
in the interior of the hydrophobic cyclodextrin cavity. The complex retained its cytotoxic activity as shown by in
vitro cell survival assays on murine leukemia cells. These results provided a basis for potential therapeutic

applications of co-formulation of this new nucleotide analogue with hydroxypropyl-beta-CD in cancer therapy.
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