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Commentary

We present here a short systematic commentary on the advantages,
inadequacies and the future direction of our research work published
in the 2016 study entitled “Preparation and therapeutic application
of docetaxel-loaded poly (d,l-lactide) nanofibers in preventing breast
cancer recurrence” [1].

The effective removal of solid tumors has always been an important
aspect of cancer treatment. Unfortunately, there are often high risks of
tumor recurrence after clinical operations. Electrospinning is a classical
and mature method of transforming polymeric materials in the field of
biomedicine and tissue engineering [2]. In our previous research, we
successfully developed novel docetaxel (DTX)-loaded poly (d,1-lactide)
PDLLA nanofibers, which were designed to release docetaxel in a slow
and stable manner over a long period of time. Results indicated that
DTX/PDLLA nanofibers exhibited apoptotic activity in 4T1 breast
cancer cells with substantially reduced systemic toxicity.

It has been hypothesized that a prolonged delivery of low-dose
anticancer drugs over several weeks to the resected tumor would be
much more effective in preventing tumor recurrence in vivo than a
delivery system of a polymer “burst” that rapidly exhausts [3].

Owing to their large surface area and their ability of site-specific
delivery of drugs, electrospun fibers have been identified as a local drug
delivery system. The nanofibers are also sufficiently flexible to reach the
edge of tissues. Therefore, electro spun nanofibers are promising drug
carriers in biomedicine, especially for postoperative local chemotherapy
against cancers such as breast cancer.

A large proportion of tumor recurrences result from tumor
metastasis. The DTX/ PDLLA nanofiber drug delivery system is only
effective in early breast cancer patients. Because local chemotherapy
is not sufficient to eradicate metastatic tumor cells, it is essential to
use a combination regimen, such as multiple treatment modalities or
targeted drug therapies, to treat tumor metastasis.

Thus, the local nanofiber drug delivery systems are limited to
treating cancers at the early stage.

Another inadequacy of the DTX/PDLLA delivery system is their
suboptimal biocompatibility and biodegradability. The nanofibers can
induce a mild acute inflammatory reaction at the site of implantation.
Early subcutaneous inflammation occurred with the use of DTX/
PDLLA nanofibers, along with an acidic microenvironment resulting
from the degradation of PDLLA near the site of implantation.

In our experiment on tissue responses to the PDLLA nanofibers in
vivo, acute inflammatory reaction was observed at week 2, which was
attenuated at week 4 without any unfavorable influences on the muscles.

Therefore, our future work should address the biocompatibility

issue by optimizing the properties of the materials used to design the
carriers [4] or exploring dual-biomolecule delivery systems [5,6].

In summary, our study demonstrates that DTX/PDLLA nanofibers
provide a prolonged delivery of sufficient doses of cytotoxic drugs to
the local tumor site, which effectively prevents local tumor recurrence
following surgical resection. The DTX/PDLLA nanofibers also avoid
high systemic concentrations of cytotoxic drugs, thereby minimizing
systemic toxicities. However, current applications are limited to the
early stage of cancer, with our future work directed towards improving
the biocompatibility of the nanofiber drug delivery systems and
exploring new delivery systems.
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