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Commentary

rats, as well as they can reduce the appearance of secondary
tumors [10,14].

The use of cells with migratory properties towards different
pathological sites holds great promise in the development of
future therapeutics [1,2]. Some of these cell types can exert
some positive effect on the development of a variety of
diseases [3]. Furthermore, these effects could be improved by
also transporting some drug of interest within the migrating
cells [4]. However, the number of different drugs that can be
introduced within the vehicle cells without compromising their
viability or migratory behavior is very low. For this reason, the
introduction of drug-loaded nanoparticles appears as an
interesting strategy to increase the amount of drug that the
cells can carry, allowing us to also ensure the retention of the
active molecule inside the cell during its journey in the
bloodstream [5].

Different types of nanoparticles (made of organic, inorganic
or hybrid materials) could be included inside these DMSCs in
order to be transported towards the diseased site [15]. Among
all of these nanoparticle types, mesoporous silica
nanoparticles (MSNs) are attractive candidates as drug carriers
due to their high physicochemical stability and their textural
properties, such as a high surface area, which provide a high
drug loading capacity [16-18]. For all the reasons exposed
above, we proposed the use of DMSCs as vehicles to carry
MSNs towards diseased sites, especially in the context of
cancer (Figure 1a) [19]. In that first work, we employed
positively-charged nanoparticles to enhance particle uptake by
DMSCs. Other research groups have developed nanoparticles
modified with ligands capable of interacting specifically with
the cell membrane of MSCs to increase their association with
the cells. A couple of examples of these strategies consist in
decorating MSN surface with anti-CD90 antibodies [20], or
with hyaluronic acid, which interacts with CD44 [21], being
both of these markers expressed on the MSC membrane.

Among the proposed cell types for this application it is
worth mentioning macrophages, lymphocytes, different
bacteria and mesenchymal stem cells (MSCs) [3,6-9]. MSCs are
multipotent stem cells which present several advantages
compared to other migratory cells, such as their
immunomodulatory properties, which would allow their
therapeutic use in allogeneic settings [10,11]. MSCs can also
secrete different growth factors, hormones and other signaling
molecules, and some MSC types have been shown to hinder
tumor development. Several signaling molecules are known to
be involved in MSC migration towards tumors, in a concerted
manner in which all the signaling factors cooperate to drive
tumor homing [12,13]. Some authors have reported that,
under certain conditions, some MSC types can also favor
tumor growth and progression, so a deeper understanding of
the interactions between MSCs and solid tumors is vital to
enable their use in the clinical setting [12].
MSCs obtained from the decidua of human placenta
(DMSCs) are especially promising (for cancer therapy and
other applications), since they have been shown to migrate
towards tumors in vitro and in vivo, and they can slow down
the growth of primary mammary tumors in immunocompetent

Figure 1 Schematic representation of the use of
mesenchymal stem cells as carriers of drug-loaded
nanoparticles towards tumor tissue (a), Fluorescence
microscopy images of DMSCs before (top) and after
(bottom) the introduction of ultrasound-responsive MSNs
(b). Fluorescence labels: blue (nuclei), red (actin in the
cytoplasm), green (nanoparticles).
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Other authors have also proposed similar cell-transport
strategies employing different cell vehicles with MSNs or other
types of nanoparticles [20-23]. However, the high toxicity of
anticancer drugs might compromise the viability and migration
of the cell vehicles in all of those systems. For that reason, we
introduced inside DMSCs ultrasound-responsive MSNs which
could retain the toxic cargo within them until exposed to an
external stimulus (Figure 1b) [24]. Recently, other researchers
have developed similar approaches, employing nanoparticles
sensitive to other external stimuli, such as Near Infrared (NIR)
light [25,26]. Even though the penetration capacity of NIR light
is enhanced compared to visible or ultraviolet light, ultrasound
can still penetrate much deeper in the body in a non-invasive
manner. This provides a significant advantage over the cited
works and it could also ease the future clinical translation of
our platform.
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