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Dear Editors,

We have carefully read the paper by Gao et al.! with interest.
In this paper, the authors designed and evaluated a new series of
triazole-urea hybrid compounds for anti-cancer potential. It is pro-
posed in the article that most compounds exhibited potent, con-
centration- and time-dependent, selective antiproliferative activity
against hepatocellular carcinoma Huh-7 cells, with negligible cy-
totoxicity toward normal hepatocytes L02. Further investigations
revealed that compound 3c induced apoptosis, autophagy, and
DNA damage in Huh-7 cells, thereby exerting anti-hepatocellular
carcinoma effects. /n vivo acute toxicity studies demonstrated a
high maximum tolerated dose and favorable safety profile. These
findings highlight the selective anti-liver cancer efficacy and fa-
vorable in vivo safety of these triazole-urea hybrids, particularly
compound 3c, underscoring their strong potential as promising
therapeutic candidates for hepatocellular carcinoma.

Although this study has demonstrated that novel 1,2,3-triazole-
urea hybrids exhibit significant selective toxicity toward Huh-7
hepatocellular carcinoma cells while showing no notable effects
on normal hepatocytes L02, the underlying mechanism of this
selectivity remains incompletely elucidated. To this end, we pre-
sent several perspectives on the clinical translation and highlight
key concerns of these compounds. We contend that an insufficient
understanding of the underlying selective mechanism may hinder
their clinical translation prospects. Accordingly, we propose that
this selective effect may be attributable to deficiencies in the DNA
damage response pathway, coupled with heightened sensitivity of
the apoptosis and autophagy pathways in tumor cells. Studies have
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shown that p53 mutation in hepatocellular carcinoma is associated
with the DNA damage repair pathway.> Huh-7 cells are known to
be a typical p5S3-mutant cell line, which may possess inherent de-
fects in their DNA damage repair machinery. By employing tech-
niques such as qPCR, Western blot, or immunofluorescence, it is
possible to examine the differential expression of potential drug
targets—such as key proteins involved in DNA damage repair,
apoptosis, or autophagy—between Huh-7 and LO2 cells. Such a
comparative analysis would help elucidate why these compounds
selectively target cancer cells.

In parallel with the aforementioned mechanistic studies, the clini-
cal translation of these compounds faces a key challenge—drug sol-
ubility. Currently, in vivo experiments for these compounds rely on
dimethyl sulfoxide as a solvent. However, progression toward clini-
cal application necessitates addressing the critical issue of drugga-
bility, with enhancing solubility representing the foremost challenge.
Novel 1,2,3-triazole-urea hybrids possess an extended conjugated
framework that promotes hydrophobic interactions through syner-
gistic T stacking. A nanocrystal-based solubilization strategy is
therefore proposed, wherein a combination of top-down and bottom-
up techniques can be employed to facilitate drug self-assembly into
nanocrystals. In nanomedicine drug delivery systems, nanocrystals
represent one of the key strategies to enhance the bioavailability of
poorly water-soluble drugs. For instance,? the nanocrystal-based for-
mulation of telmisartan has been reported to markedly improve its
pharmaceutical properties, resulting in a 53-fold increase in aqueous
solubility, accelerated in vitro drug release, and a 2.2-fold enhance-
ment in in vivo bioavailability. If the self-assembly driving force is
insufficient, the addition of stabilizers such as Tween 80 may be
considered to promote nanocrystal formation and ensure uniform-
ity. Importantly, several nanocrystal-based formulations, including
Rapamune®, Tricor®, and Emend®, have received Food and Drug
Administration approval and are commercially available,* under-
scoring the safety and translational viability of this approach. Thus,
the application of nanocrystal technology to novel 1,2,3-triazole-
urea hybrids holds considerable potential for eliminating dimethyl
sulfoxide dependency, optimizing drug delivery, and improving pa-
tient compliance, thereby supporting promising prospects for clini-
cal translation. Nonetheless, the clinical translation of this strategy
still faces challenges: nanocrystals are prone to precipitation during
storage or in physiological environments, leading to inconsistent
particle size and content uniformity. Furthermore, issues such as the
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scalability of the manufacturing process, batch-to-batch reproduc-
ibility, in vivo biodistribution, and potential immunogenicity require
systematic investigation.

This study analyzed the potential molecular mechanisms under-
lying the selective killing of liver cancer cells by novel compounds
and addressed their solubility and delivery challenges through the
introduction of nanocrystal technology. These considerations pro-
vide a theoretical foundation and a feasible formulation pathway
for the precision design and clinical translation of targeted antican-
cer drugs. In conclusion, we congratulate the authors on their valu-
able contribution to research on novel 1,2,3-triazole-urea hybrids.
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