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In recent years, nanomedicine has provided several high-performance tools for over-
coming biomedical challenges, resulting in numerous patents. Most notably, drug delivery
nanosystems have allowed for surpassing drug stability and solubility limits, improved
routes for drug administration, reduced dose-associated toxicity, and enhanced target
specificity by exploring both active and passive delivery strategies.

Combinations of various nanomaterials have opened up possibilities for the devel-
opment of smart multifunctional drug delivery systems, such as the synergistic use of
both therapeutic and diagnostic agents (i.e., theranostic agents) in a single drug carrier.
These advancements have enabled the spatial and temporal manipulation of drug delivery
systems and, thus, on-demand drug release upon an external stimulus. This control over
drug release remains a major challenge, moving towards multimodal and multifunctional
strategies as a means to optimize efficiency and efficacy.

Hence, the Special Issue “Advances in Nanomaterials for Drug Delivery” was created
to attract academic and scientific communities within this biomedical field to contribute
their works concerning developments in drug delivery systems based on nanomaterials,
with this Editorial being dedicated to summarizing and highlighting the findings of the
published papers (three reviews and eight original research articles).

Literature reviews deepen the understanding of the pharmacokinetics and biodistri-
bution of nanomaterials, as well as strategies to improve the targeting and delivery of
drugs. Cai et al. [1] addressed in detail the physiological and pathological functions of
macrophages, the interactions between nanoparticles and the immune system, and the
recent advancements in organic and inorganic drug delivery systems, including strategies
for the passive and active targeting of macrophages and the application of macrophage-
targeting nanoparticles for the diagnosis and treatment of several diseases.

The review by Marin et al. [2] dealt with recent developments in greener routes for the
sustainable synthesis of carbon nanomaterials, which require lower temperatures or use
waste/by products as the carbon source, also addressing the progress on the application of
these materials as drug delivery agents.

The challenging delivery of drugs with poor water solubility was reviewed by Teixeira et al. [3],
emphasizing the use of liposomes and albumin-based nanosystems, two major classes of
nanocarriers with formulations already approved by the U.S. Food and Drug Administra-
tion (FDA). The authors provided a detailed review on their preparation and advancements
with both classes of materials in passive and active targeting for cancer therapy.

Among the original research articles, Cristiano et al. [4] demonstrated that the thera-
peutic activity of bergamot essential oil and ammonium glycyrrhizinate, naturally derive
compounds with good anti-inflammatory properties, could be improved through coencap-
sulation in ultradeformable nanocarriers. The authors demonstrated that the codelivery
improved the release profile kinetics of ammonium glycyrrhizinate and the deformability
properties of the resulting nanosystem. Additionally, the efficacy of the nanosystem was
confirmed through a topical cutaneous administration on human volunteers.
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In the work by Quirós-Fallas et al. [5], the encapsulation of curcumin in hybrid lipid
polymeric nanoparticles improved its antioxidant activity, compared to free curcumin, and
displayed an important in vitro cytotoxic effect on gastric adenocarcinoma cell lines.

Another piece of published research on natural compound-based nanosystems was
carried out by Khater et al. [6], reporting on the use of quercetin-loaded chitosan nanoparti-
cles for the treatment of colitis. The nanosystem was found to alleviate the inflammation
and oxidative stress using a dextran sulfate sodium (DSS)-induced colitis model.

Müller et al. [7] developed siRNA-loaded calcium phosphate nanoparticles decorated
with either RGD or IgG (whether specific or not for CD69), and found that the design and
surface decoration of the nanoparticles impacted the p65 nuclear factor-kappa B (NF-kB)
protein expression in inflamed leucocytes and endothelial cells in vitro.

Articles on novel nanosystems with antimicrobial activity were also published. Alfei et al. [8]
reported dendrimer nanoparticles loaded with 2-(4-bromo-3,5-diphenyl-pyrazol-1-yl)-
ethanol (BBB4), displaying very low minimum inhibitory concentrations against several
isolates of S. aureus and S. epidermidis. The same group also reported on the encapsulation
of a pyrazole hydrochloride salt in a cationic copolymer, which was bactericidal against
Staphylococcus aureus, Escherichia coli and Pseudomonas aeruginosa [9].

Regarding the nanosystems for cancer therapy, Cardoso et al. [10] developed multistimuli-
responsive solid magnetoliposomes for the controlled delivery of doxorubicin. The PEGy-
lation was confirmed to be an essential step in enhancing the long-term storage stability
and stealth properties of delivery systems, as well as the optimal thermosensitivity for a
controlled release under mild-hyperthermia conditions.

Finally, Villano et al. [11] proposed the use of molecularly imprinting polymers (MIPs)
for the production of smart nanoparticles that modulate enzymes of the matrix metallo-
proteinase (MMPs) family to restore the correct balance between MMPs and their tissue
inhibitors (TIMPs) to address the treatment of cardiovascular diseases.

We consider this Special Issue to bring together a wide variety of articles contribut-
ing to a fundamental understanding of the principles, fabrications, and applications of
traditional or innovative nanosystems that demonstrate an advantage over current clinical
formulations, progressing the state-of-the-art in nanomaterials for drug delivery. It has
been our pleasure to edit this Special Issue, and we hope the papers are of interest to
academic and scientific communities in the field of nanomaterials for drug delivery.
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