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a b s t r a c t

Octahedral Ir(III) complexes bearing cyclometalated ligands exhibit a great stability in biological media
and are excellent therapeutical and phototherapeutical candidates for some major human ailments.
Interesting examples of the use of luminescent iridium compounds in the area of cancer diagnosis and
treatment have been recently reported, including modulators in protein–protein interactions,
membrane-disruptors or mitochondria-targeted agents. Likewise, the scope of their conjugation to tar-
geting vehicles as well as to smart nanoplatforms has been studied as a mean for an adequate delivery
to cancer cells. Furthermore, several Ir(III) compounds have recently been found to be promising photo-
dynamic therapy (PDT) agents both for cancer and Alzheimer’s disease. Additionally, their use as pho-
toactive species in photoactivated chemotherapy (PACT) has also been explored in spite of their high
photostability. Finally, new developments of Ir(III)-based drugs in infectious and inflammatory diseases,
and neurological disorders, will be also discussed, including a direct inhibitor of Staphylococcus aureus,
containing one amino group in the N^N ligand, a TACE inhibitor (an enzyme involved in the formation
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of the biologically active form of TNF-a) and a photosensitizer inducing oxidation of amyloidogenic pep-
tides and controlling their aggregation pathways under mild conditions. The mechanism of action of Ir
(III) agents together with the relationship between their structures and biomedicinal activities will be
discussed.
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1. Introduction

Iridium is a transitionmetal of the platinumgroup that possesses
interesting photophysical properties that have given rise to impor-
tant applications [1]. One of the most outstanding functions of irid-
ium compounds is its use as catalysts [2] in hydrogenation reactions
[3], water oxidation [4] or metathesis of alkanes [5], among others
[6]. Other very important industrial applications of Ir(III) complexes
are their use in electronic devices, such as photoelectronic sensors,
photochemistry and luminescent chemosensors [7]. The increase
in the number of articles related to these applications has been
growing exponentially during the last five yearswhereas in compar-
ison, the use of Ir(III) compounds in biomedicine is still in its infancy
(Fig. 1). However, there is an increasing interest in developing Ir(III)-
based compounds with biomedical purposes. This is because Ir(III)
complexes present physicochemical properties that allow themod-
ulation of their reactivity from kinetically labile species to others
practically inert [8]. Moreover, Ir(III) compounds display several
advantages with respect to platinum and ruthenium compounds
that reinforce theirmedicinal chemistry potential, such as their easy
synthesis, air and moisture stability [8].

In the 70s, the chemistry of iridium anti-cancer compounds was
centered on d8 square-planar 1,5-cyclooctadiene Ir(I) complexes
(Fig. 2), due to their similarity to those of Pt(II) [9]. More recently,
‘half-sandwich’ cyclometalated Ir(III) complexes have demon-
strated promising antiproliferative activity towards a range of can-
cer cell lines [10]. In this context, Sadler and co-workers [10–13]

have extensively investigated pseudo-octahedral Ir(III) complexes
of the type [(g5-Cpx)Ir(X^Y)L]0/+ (Fig. 2), where Cpx is pentamethyl-
cyclopentadienyl Cp⁄ or its phenyl or biphenyl derivative, X^Y is a
chelating N^N or C^N bidentate ligand and L an anionic chloride or
a neutral pyridyl ligand. The structural and electronic properties of
these species are usually governed by the ligands. Thence, metal
complexes offer enormous scope for the design of anticancer candi-
dates due to their versatile structures, potential redox features, and

Fig. 1. Published articles on iridium therapy and other applications between 2006
and 2016 (Web of Science, core collection, 2017-September).
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