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Modulated synthesis of MOF MIL-88A: a preliminary
study for its biomedical application

Metal organic frameworks (MOFs) are porous materials possessing a modular structure of inorganic secondary
building units (metal ions or clusters) connected by organic linkers. MOFs have a wide range of applications,
thanks to their large surface area, easily tunable composition and pore size variability: catalysis, gas separa-
tion, optically active materials, biomedicine [1]. One of the potential uses of MOFs is as nanoscale carriers
for drug delivery and imaging [2]. A promising family of MOFs in this field is MIL-88, an iron carboxylate
framework, whose pore size and swelling characteristics [3] depend on the carboxylate linker used and can
be adapted to host the desired bioactive molecule.

We focused on the synthesis and characterization of MIL-88A, an iron fumarate framework obtained through
non-toxic, microwave —assisted hydrothermal synthesis, which ensures the achievement of particles with
sizes in the range of 100 nm. Small acid molecules are reported to be competitors of the fumaric acid linker in
the formation of MIL-88A [4], so they can be used as inhibitors to control the nanoparticle growth. In order
to master the modulation of the structural characteristics of MIL-88A we carried out a series of syntheses
involving different acids in gradual concentrations. In fact, formic acid in increasing concentration leads to
a decrease in DLS diameter. Also acetic acid and benzoic acid seem to have the same effect, but the obtained
particles are very prone to agglomeration. On all the samples XRD and FTIR were performed to characterize
the crystalline phase and the organic linkers. Some selected samples are going to be analysed with TEM.
Future steps of the research include the use of bioactive molecules as modulators, the characterization of the
obtained structures and a study in vitro of their applicability as targeted delivery drug carriers, in collabora-
tion with the biology department of the Southern Federal University.
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