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Nanomedicine is a special medical field focused on the application of nanotechnology
to provide innovations for healthcare in different areas, including the treatment of a wide
variety of diseases, including cancer [1,2], infections [3,4], and auto-immune disorders.
The field emerged during the 1980s, aligning with the approval of the first regulatory-
agency-approved nanomedical oncological drugs [2,5]. Additionally, nanotechnology has
played a pivotal role in the development of mRNA vaccines utilized during the COVID-19
pandemic [6], further establishing its enduring significance in the domains of science and
biomedical innovation.

The reasons for the use of nanotechnology in biomedicine can vary but are mostly
the protection and/or delivery of bioactive molecules to target tissues. The general idea is
to create nanoscopic platforms that can interact differently with biological systems, either
through pharmacokinetic modifications or through the preferential activation of some
biological pathway [5,7].

The intricate biomolecular interactions that underlie the functioning of the biological
system take place within the nanoscale. So, nanoparticles can be designed to be similar in
size to key biological structures like large biomolecules or small organelles, enabling them
to interact with biological systems in unique ways, which can improve the effects of drugs
used in the treatment of certain diseases. In other words, highly distinct and improved
biological effects can emerge from such interactions [8,9].

For this Special Issue, we sought submissions specifically focusing on the utilization of
nanomedicine in various types of immunotherapies. In terms of quantity, a total of ten pa-
pers were published, six of them original articles and four review articles. The contributions
were made by a diverse group of sixty-nine authors hailing from eight countries: Austria,
Brazil, China, France, Italy, Japan, Korea, and the United States of America. Currently, the
published articles have been accessed by nearly twenty thousand readers.

Regarding the topics, Chen et al. (2023) [10], Sasaki et al. (2022) [11], and Lode-
serto et al. (2022) [12] applied nanotechnology to deliver different types of active molecules
to target. Chen et al. (2023) [10] reported the development of an innovative polypeptide
hydrogel to deliver immune checkpoint inhibitors and doxorubicin to improve tumor
immunotherapy. As the main results, the authors observed a significant reduction in tu-
mor recurrence by using this immunotherapy strategy. Following the delivery strategy,
Sasaki et al. (2022) [11] described the use of lipid nanoparticles to deliver mRNA for den-
dritic cells. With this strategy, the authors showed a therapeutic antitumor effect against
a pre-clinical tumor model, and, Lodeserto et al. (2022) [12] reported the preparation of a
spermidine nanocarrier to target specific cells. The authors showed that spermidine can
activate immune cells, and this feature is related to immunosuppression reversion in the
tumor environment.

Following an immune activation strategy, Punz et al. (2022) [13] proposed the uti-
lization of silica nanoparticles as platforms for delivering immune activation molecules.
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The authors demonstrated the potential of these platforms in modulating antigen uptake
and promoting the maturation of antigen-presenting cells. Following a similar immune
activation direction, Rodrigues et al. (2022) [14] proposed the use of phthalocyanine na-
noemulsions to induce immunogenic cell death and exploit these cells as a platform for
immune activation. Through this approach, the authors demonstrated that PDT-treated
cancer cells used as a vaccine hinder tumor growth in pre-clinical models.

Following the opposite direction, Lasola et al. (2021) [15] published an intriguing paper
assessing the impact of various nanoparticles’ surface chemistry on mitigating undesired
immune system activation. They aimed to observe an anti-inflammatory immune response.
This approach holds potential for employing nanomaterials in the management of severe
inflammatory diseases, such as sepsis.

Regarding the review articles included in this Special Issue, there were a total of
four publications. Dias et al. (2022) [16] reported an interesting review collating infor-
mation related to the use of iron oxide for immunotherapy for oncology applications.
Rodrigues et al. (2022) [17] and Seong and Kim (2022) [18] published two reviews report-
ing the use of cell lysates to trigger the immune system. Rodrigues focused on the aspects
related to immunogenic cell death, while Seong included more general cell lysates, in-
cluding necrotic-induced cell death protocols. Lastly, Nigam et al. (2022) [19] reported an
important review presenting an update on the use of nanotechnology in the immunotherapy
of type 1 diabetes.

In summary, this Special Issue presents a compilation of groundbreaking research pa-
pers and comprehensive reviews that delve into various dimensions of immunotherapy and
nanomedicine. The invaluable insights shared in this publication offer profound insights
into the potential of nanotechnology to enhance the efficacy of diverse immunotherapeutic
modalities. We are confident that the wealth of high-quality information disseminated in
this Issue will captivate the attention of both researchers and individuals seeking alterna-
tive cancer treatments, particularly those intrigued by the prospects of nanotechnological
approaches for immunotherapies.
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