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Oxazaphosphorines (cyclophosphamide CPA, ifosfamide IFO) are antineoplasic agents widely used to 
treat various cancers and are still the corner stone of several polychemotherapy protocols. They are 
prodrugs requiring cytochrome P450 (CYP) bioactivation. Regarding IFO, bioactivation produces the 
active nitrogen mustards displaying DNA cross-links and releases acrolein (urotoxicity) and 
chloroacetaldehyde (neuro- and nephrotoxicity). Increasing its efficacy and safety through a better 
specificity could be of major interest. 
To circumvent these toxicities we have designed preactivated IFO by chemical modifications coupling 
an isoprenoid chain to bypass the hepatic metabolismi. These analogs can self-assemble into 
nanoassemblies. These drug delivery systems (DDS) would take advantage of passive and active 
targeting to improve the response selectivity of highly active preactivated drug. The preactivated IFO 
analogs show cytotoxicity in absence of CYP on a large panel of human cancer cell lines validating the 
proof of concept. Biopharmaceutical studies including chemical and colloidal stability experiments of 
these new entities and a complete physical characterization of these NAs were fulfilled. Before 
moving to in vivo efficacy experiments, we explored the pharmacokinetic and pharmacological 
aspects of these new entitiesii. 
Moreover CPA is known for its antitumor immune-based mechanism. As CPA is an isomeric form of 
IFO, we investigated its effect on the immune response. Studies on tumor bearing mouse model 
showed a dose-dependent effect of IFO towards a modulation of the secretion of cytokines reflecting 
a Th1/Th17 polarizationiii. Furthermore, we have shown that the antitumor activity of IFO was 
abolished in mice depleted in CD4+ and CD8+ T-cells. These results display the significant effect of 
IFO on the cellular immune response against tumors. Developing new antitumor strategies using 
cytotoxicity and immunomodulatory properties of new designs from conventional treatment could 
offer synergistic effects and hereby increase specificity to the tumor and the response to the 
treatment. 
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ii Skarbek et al. to be submitted to IJP  
iii Delahousse et al. in preparation 
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