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Editorial on the Research Topic
Translating nanomedicines for anti-cancer treatment

Nanomedicine is a rapidly emerging field that holds great promise for the treatment of
cancer. Nanomedicine has the potential to completely alter the way cancer is treated since it
can precisely target cancer cells while causing the least amount of damage to healthy organs.
But creating efficient nanomedicines for cancer therapy is a difficult challenge that
necessitates a multidisciplinary approach. The translation of preclinical discoveries to
clinical trials and, finally, to the clinic, is one of the major obstacles in the development
of effective nanomedicines for cancer therapy. Preclinical research has shown that a variety
of nanomedicines, including liposomes, exosomes, polymeric nanoparticles, and
dendrimers, have the ability to carry anticancer therapeutics directly to tumour cells,
increasing their effectiveness and lowering their toxicity. But bringing these discoveries
to the clinic has proven to be a significant challenge. (Maddinedi et al., 2015; Balaji et al.,
2017; Dasgupta et al., 2018; Kadiyala et al., 2018; Meghani et al., 2018; Ranjan et al., 2020;
Moholkar et al., 2023).

There are several reasons for this difficulty in translation. The first issue is that it is
challenging to precisely forecast how nanomedicines would behave in vivo due to their
complexity and interactions with biological systems. Second, regulatory requirements for the
development and approval of nanomedicines are not yet well-defined, leading to uncertainty
and delays in the regulatory process. Third, there is a lack of standardization in the
characterization of nanomedicines, which makes it difficult to compare findings from
various investigations.

A collaborative and multidisciplinary strategy must be established to the creation of
nanomedicines for the treatment of cancer to overcome these obstacles. This strategy must
engage specialists in a variety of domains, including clinical oncology, pharmacology,
toxicology, and nanotechnology. To guarantee that the development of nanomedicines is
in compliance with regulatory standards and can be applied in clinical practice, collaboration
between academia, industry, and regulatory bodies is also essential. Another crucial issue
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that has to be addressed is standardization in the characterisation of
nanomedicines. A consistent methodology will make it possible to
compare the findings of various investigations and make it easier to
create consensus criteria for the creation and characterisation of
nanomedicines. This will improve the regulatory approval
procedure in addition to improving the quality of preclinical and
clinical investigations.

This Research Topic focuses on new developments in cancer
treatment using nanomedicine that may find use in clinical settings.
Zhao et al. investigated numerous new developments in the
pancreatic cancer treatment using nano drug delivery systems
(NDDS) and presented in a comprehensive review article. On the
other hand, Kumar et al. reported on a variety of synthetic and
natural nanomaterials that were applied to the delivery of
chemotherapy drugs for the treatment of breast cancer.
Nanoscale core/shell structures known as polymeric micelles are
created by amphiphilic block copolymers. In recent times, several
pre-clinical investigations were conducted by employing the
polymeric micelles to deliver chemotherapeutic drugs with
solubility issues. Guo et al. showed that HT001 (clinical stage
docetaxel micelle), which aimed to increase the water solubility
and safety profile, has anti-tumour and ascites-inhibitory properties.
HT001 has antitumor efficacy against ovarian, lung, and breast solid
tumours and lessens ascites brought on by liver cancer cells.
Tumours create a unique microenvironment that can suppress
immune responses and promote tumour growth. Immune
evasion mechanisms employed by cancer cells include the
expression of immune checkpoint molecules (e.g., PD-L1),
recruitment of immunosuppressive cells (e.g., regulatory T cells,
myeloid-derived suppressor cells), and secretion of
immunosuppressive cytokines. Understanding these mechanisms
is essential for developing strategies to overcome immune evasion
and enhance anti-tumour immunity (Joyce and Fearon, 2015; Chen
and Mellman, 2017). Brown et al. presented a brief research report
on nano formulation of monoamine oxidase inhibitors (MAOIs)
that were used as immune checkpoint blockade therapy.

In recent years, more effective drug delivery to the targeted
tissues has been achieved using ultrasonic (US) waves. Heat
produced by US waves aids in the drug’s dispersion from the
nanocarriers at the desired location and initiates sonoporation of
the delivered therapeutics into the cancer cells. Wang et al.
addressed the potentiality of US waves for the delivery of
chemotherapeutics for the ovarian cancer treatment. Another
novel method used recently to treat hypervascularized tumors is
drug-eluting beads trans arterial chemoembolization (DEB-TACE).
This method involves injecting chemo drug-loaded beads into the
arteries that provide blood to tumours, which further embolizes the
artery and induces an ischemia situation in the tumour. This
technique is widely used for the treatment of hepatic tumours.

Bi et al. employed transarterial chemoembolization with oxaliplatin-
loaded drug-eluting beads in a clinical study to treat advanced lung
cancer, and they found that it was efficient and safe for all the
patients examined. Gene therapy is another therapeutic approach
that has been extensively employed to deliver therapeutic nucleic
acids to cancer cells, such as small interfering RNA (siRNA),
plasmid DNA (pDNA), and messenger RNA (mRNA), for
efficient treatment (Sridharan and Gogtay, 2016; Munagala et al.,
2021). It can be difficult to transport these therapeutic nucleic acids
to cancer cells, thus researchers are exploring for effective delivery
vectors. Wu et al. reported a nano system that can deliver CRISPR/
Cas9-3NLS/sgHMGA2 for the HMGA2 gene editing and aid in
gastric cancer treatment.

In conclusion, the development of effective nanomedicines for
cancer treatment holds great promise but requires a collaborative
and interdisciplinary approach. Standardization in the
characterization of nanomedicines is also critical for the
translation of preclinical findings to clinical trials and ultimately
to the clinic. With continued research and collaboration, we can
overcome these challenges and realize the full potential of
nanomedicines for the treatment of cancer. The use of
nanotechnology in cancer immunology holds great promise for
improving cancer treatment outcomes. However, more research
is needed to fully understand the safety and efficacy of
nanoparticle-based therapies.
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