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Advanced drug delivery techniques have been applied in 
cancer therapy to improve treatment outcomes and reduce 
adverse effects, and already achieved promising progress.  In 
particular, nanobiotechnology plays an increased important 
role in combating cancer.  Nano drug delivery systems can 
improve the pharmacokinetics profiles and tumor biodistribu-
tion of the antitumor drugs and their intracellular delivery; in 
addition, the drug instability and water insolubility problems 
can be solved by encapsulation into the nano systems.

Ideal delivery of antitumor drugs should maximize drug 
accumulation at tumors while minimize the unwanted drug 
exposure to normal tissues, thus executing cytotoxicity specifi-
cally in cancer cells and sparing normal cells[1].  In the recent 
decades, nanotechnology-based targeting delivery has been 
generally believed as the most promising method to achieve 
this ultimate goal of pharmacotherapy.  The nano drugs make 
use of the enhanced permeability and retention (EPR) effect, 
with the tendency to accumulate more in tumors owing to 
their leaky vasculature and poor lymphatic drainage than in 
normal tissues, a so-called passive targeting phenomenon.  
The EPR effect, however, remains wide variation among dif-
ferent tumor models and different stages of the cancer pro-
gression[2].  Therefore, active targeting strategies have been 
employed to further improve the tumor delivery efficiency.  

There are three major strategies commonly applied for 
active targeting.  One is modification of the nanosystems with 
targeting ligands that can specifically bind with the over-
expressed receptors on the tumor cell membrane.  Peptide 
ligands have been widely used in tumor-targeting nano drug 
delivery due to their superiority in several aspects compared 
to the antibodies, as summarized in Ham and Shin’s article[3].  
First, the relatively small size that is favorable for retaining 
the bioactivity of the modified drugs (especially the protein 
drugs); second, availability of multivalency; third, reduced 
antigenicity.  Shin’s work was to fuse the tumor-homing F3 
peptide to the protein toxin gelonin to increase the tumor 
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uptake.  Zhang and Wu et al[4] developed a dual-targeting 
hybrid nanoparticles for codelivery of doxorubicin (DOX) and 
mitomycin C (MMC).  The polymer-lipid hybrid nanoparticles 
were modified by the αvβ3 integrin-binding RGD peptide, thus 
achieving a from-tissue-to-cell dual targeting, because both the 
angiogenic tumor vascular endothelium and invasive breast 
cancer cells overexpress αvβ3 integrin.  Sun and Huang et al[5] 
designed a from-cell-to-mitochondria dual-targeting delivery 
system by using the G13-C12 peptide targeting galectin-3 that 
is highly expressed on the PC-3 human prostate cancer cells 
and then redistributes to the mitochondria.  Kang and Huang 
et al[6] used the mannose-mediated tumor targeting liposomes 
for overcoming drug-resistant colon cancer.  They discovered 
that the drug-resistant HCT8/T cancer cells and tumor tissues 
highly expressed mannose receptors (CD206), which thereby 
could serve as a potential target for tumor drug delivery.

Another strategy is to design a tumor microenvironment-
responsive nanosystem by which drug release or activation 
is site-specific.  The tumor microenvironment is a promising 
target for drug delivery, in which the acidic pH, elevating 
redox, and upregulated proteases are the most commonly 
used stimuli for triggering cellular uptake, drug release, or 
reactivation.  MW Chen and coworkers[7] applied the redox-
responsive micelles consisting of the α-tocopheryl succinate-
based polyphosphoester copolymers with disulfide linkage 
for tumor cell-preferential release of PTX.  The dissociation of 
micelles resulted in release of α-tocopheryl succinate that is 
an inhibitor of P-glycoproteins, thereby facilitating reversal of 
PTX resistance.  Wang and Li et al[8] used the versatile disulfide 
cross-linked micelles (DCMs) platform to develop the nano-
formulations of docetaxel and bortezomib (DTX-DCMs and 
BTZ-DCMs) for combination therapy.

In addition, the tumor microenvironment-responsive 
designs can develop into a macromolecular prodrug strategy 
for improving tumor-specific action.  Cheetham and Cui et 
al[9] described a protocol for molecular design and synthesis of 
the self-assembling peptide-drug amphiphiles containing the 
redox-cleavable disulfide bonds, and revealed the significant 
influence of the number of the conjugated drug molecules and 
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the peptide sequence on the formation of the self-assembly 
nanostructure.  Sun and Li et al[10] developed a redox-respon-
sive polymeric prodrug system for programmable codeliv-
ery.  The lipophilic immune checkpoint inhibitor NLG919 
molecules were conjugated with the hydrophilic polymer via 
redox-sensitive linkage, thus forming the polymeric micelles.  
The physically encapsulated DOX was released rapidly once 
entering the tumor cells, while the covalently linked NLG919 
was cleaved from the polymeric backbone in response to the 
elevating levels of GSH at a relatively slow rate.  Lee and Kim 
et al[11] reported a facilely prepared formulation of nano self-
assembly for polymer-DOX delivery.  The pPBA-DOX nano-
complex was not only sensitive to the acidic pH, triggering 
DOX release via the low pH-hydrolyzed phenylboronic ester 
bond.  Of interest, the PBA moiety could interact with the 
sialylated epitope in cancer cells, enabling the ligand-mediated 
uptake.  Moreover, the pPBA bears strong negative charge that 
facilitates the prolonged circulation half life and thus promote 
EPR effect-associated passive targeting.

The third one is to use the physical targeting methods (eg, 
external magnetic guidance and ultrasound).  Cui and Wang et 
al[12] prepared a magnetic PLGA nanoparticles modified with 
transferrin, in which the superparamagnetic nanoparticles 
and PTX were co-encapsulated.  Dual targeting delivery can 
be achieved under the magnetic field direction and transferrin 
receptors-mediated specific uptake by the cancer cells.  Pho-
todynamic/photothermal therapy can also be considered as a 
physical targeting method because a photosensitizer or a pho-
tothermal agent is inactive unless triggering by laser.  Shim 
and Oh et al[13] used the claudin 4-binding peptide-modified 
graphene oxide nanosheets, on which the photosensitizer chlo-
rin e6 was loaded onto the nanosheets via interaction with the 
claudin 4-binding peptide.  The combination therapy can be 
carried out via the graphene-induced photothermal effect and 
chlorin e6-induced ROS production.

Moreover, the application of cancer vaccination and tumor 
imaging and diagnosis has also been included in this the-
matic issue.  A recombinant vaccine consisting of an immune-
tolerant elastin-like polypeptides, iTEPs, and the CTL peptide 
antigen was characterized by the self-adjuvant function and 
was able to induce strong antigen-specfic CTL response, as 
reported by MN Chen’s group[14].  Chen and Cai et al[15] intro-
duced an intrinsic radiolabeling technique for preparing the 
45Ti-mesoporous silica nanoparticles ([45Ti]MSN) based on the 
strong interaction between 45Ti and the deprotonated silanol 
groups (-Si-O-).  The PEGylated [45Ti]MSN showed the prom-
ise in PET imaging.

Drug resistance and metastasis are the major formidable 
hurdles against effective therapy.  Nanotechnology-based 
delivery strategy for combating drug resistance and metastasis 
has attracted great attention, and become a spotlight topic.  
There are four articles addressing the hurdles in this thematic 
issue[4, 6, 7, 16].  For example, Zhong and Zhang et al[16] reported 
that the cabazitaxel-loaded polymeric micelles were efficiently 
delivered to the tumor sites, resulting in a 71.6% inhibition of 
tumor growth and a 93.5% reduction of lung metastases.

Last but not least, in this thematic issue, we include five 
review articles to address the cutting-edging topics of cancer 
nanotechnology.  Shim and Oh et al[17] gave an up-to-date sum-
mary on a star technology — gene editing and the key issues 
of CRISPR/Cas9 delivery strategies, as well as the regulatory 
perspective for gene editing-based therapy and its transla-
tion from bench to bedside.  Luan and Sun et al[18] outlined the 
application of the engineering exosomes as delivery carriers.  
Qian, Shen and Gu et al[19] provided a comprehensive review 
on the conjugated polymer nanomaterials for in vivo imaging, 
photo-based therapy, and drug delivery.  Mangal and Zhou et 
al[20] addressed the nanotechnology-based pulmonary delivery 
for lung cancer chemotherapy, revealing the promise of local 
delivery via inhalation routes for providing high drug accu-
mulation in lung while reducing the systemic drug exposure.  
Wu and Wang et al[21] described the recent advances in peptide 
nucleic acid (PNA) biotechnology for cancer detection and 
therapy, and introduced the nanoparticulate PNA for drug 
delivery.

Researches on cancer nanotechnology have been booming in 
the past two decades.  Nanomaterials and nanosystems have 
been widely applied in a broad spectrum of oncology.  How-
ever, considering the complication of the in vivo environments 
and dynamics, it is still not much known about the nano 
delivery mechanisms and bio-interfacial interaction between 
the nano drugs and the body at either cellular or tissue level.  
Therefore, the mechanistic interpretation will promote the 
clinical translation in cancer therapy.

The traditional Chinese Dragon Boat Festival is around 
the corner. We thus select a cover with illustration of dragon 
boats, representing the drug-loaded carriers for tumor target-
ing delivery. Happy Dragon Boat Festival!
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