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Editorial

Nanoparticles are defined as structures in nanometric range
- often smaller than 100 nm [1-4]. These particles can be made of
sundry materials, the most common being metals, metal oxides,
silicates, polymers, carbon, lipids and biomolecules. In addition, they
can assume different shapes such as spheres, cylinders, platelets, tubes,
etc. The study of these structures in living organisms, for diagnosis,
monitoring physical and pathologic processes, therapy and control of
biological systems is known as nanomedicine [1].

The study and development of these nanoparticles, mainly lipid
carriers, has gained great notoriety for many uses, especially due to
their potential as cytotoxic drugs carriers. Over the years, many lipid
nanosystems have been developed and applied for different purposes.
Liposomes are one of the most studied nanocarrier since Bangham
and colleagues [5] reported their preparation in 1965. Afterwards,
several kinds of enclosed phospholipid bilayer structures, formed by
single bilayers, were described. In this scenario, Gregory Gregoriadis
established a new concept that liposomes could entrap drugs, being
promising drug delivery systems [6]. Moreover, other researchers
showed that liposomes could change the in vivo distribution of
entrapped drugs leading to better pharmacokinetics compared to free
drugs [7-9]. Asaresult, these systems may have some advantages, such
as the improvement of physicochemical characteristics of the drugs,
the delivery to a specific site and controlled release of these molecules.
These factors lead to a positive impact on the safety profile. Currently,
there are over ten liposomal formulations approved for human use,
apart from many preparations in advanced stage of clinical study [8].

Due to the clinical importance of these nanocarriers, the study
of their relative toxicity in living organisms is essential for assuring
the safety of these systems. These studies are called nanotoxicology
[10]. Despite these nanoparticles being considered biocompatible and
biodegradable, they can promote activation of the innate immune
system [11]. Acute hypersensitivity reactions (HSRs) to liposomes and
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other lipid excipient-based therapeutic products have been reported
from time to time, ever since these formulations were introduced in
the clinics. Liposome reactions were reported as early as 1986, when
large doses of liposomes were infused in cancer patients in the first
human study [11,12].

Previous studies highlighted the anaphylactoid nature of liposome
reactions, pointing to activation of the complement (C) system as
probably the underlying cause [13]. It was also established earlier that
multilamellarity, large size, and the presence of very high amounts of
cholesterol in the bilayer membrane are likely one of the main cause
of Cactivation and anaphylactoid reactions. More recently, the causal
role in C activation of acidic phosphate groups on polyethyleneglycol
conjugated (PEGylated) phosphatidylethanolamine (PE) has been
demonstrated [14-16].

Other studies described that liposomes are predicted to activate
the immune system and then induce the release of cytokines.
This release may contribute to the inflammation-like side effects
presented in some cases of liposome administration. However, data
on determining if that release of cytokines is induced by liposome
stimulation is quite limited. One hypothesis to this stimulation take
place on the idea thatliposomes might interact with cells surface, which
leads to signal transduction and secretion of cytokines. However, the
precise mechanism is not clear. Nevertheless, it might be possible to
regulate cytokine release by changing physical or chemical properties
of liposomes, such as size and lipid composition [17].

In conclusion, although therapeutic benefits brought by
liposomes lead to many already approved formulations by clinical
use and others by clinical trials, much remains to be done, such as
long-term toxicological studies, to confirm the safety of these lipid-
based systems.
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