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Cancerhasremained asignificantglobalhealthchallenge
wherein there is a need for an innovative therapeutic
strategy that is more effective, yet lacks side effects.
Even though therapy options have grown from surgical
procedures and chemotherapy to targeted treatments
and immunotherapy, cancer remains a priority for
global health, underscoring the need for continued
research into comprehensive strategies for prevention,
early detection, and improvement in the outcomes of
patients’ care.l! The established therapy modalities for
this disease are surgical intervention, chemotherapy,
radiotherapy, targeted therapy, and immunotherapy.™
Surgery removes the tumor and the surrounding tissue
physically; it is effective for local cancers. Among these
options, wherein fast-dividing cancer cells are killed
by applying cytotoxic chemicals throughout the body,
chemotherapy is highly promiscuous in its targets and
thus causes a set of side effects.’! Radiation therapy
uses high-energy radiation to destroy cancer cells and
shrink tumors but is impeded by both tumor resistance
and damage to surrounding healthy tissues. Targeted
therapies zero in on specific molecular abnormalities
that propel the growth of cancers and thus bring
more precise treatments with fewer side effects,! one
such example is targeted therapeutic agents, which
target molecules involved in the biology of tumor/
cancerous cells. Immunotherapy works to heighten the
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body’s immune response to recognize and dispose of
cancer cells. It has shown promising results in some
cancers, but not all. It is apparent that, even with
these advances, there still exist the problems of drug
resistance and treatment toxicity and differences in
treatment outcomes among patients; further research
remains necessary to find new therapies and strategies
for personalized treatments.?!

Unlike traditional therapies, the newly developed
chemodynamic therapy (CDT) offers the potential
for targeted eradication of tumors through in situ
generation of ‘OH. CDT explores high levels of H,O,
within the tumor microenvironments as a switch to
cytotoxic effects, therefore shielding from damage
to healthy tissues.!’ CDT has drawn wide attention
because of its noninvasiveness, negligible side effects
compared with traditional strategies such as surgery
and radiation therapy, and the potential to overcome
chemotherapy resistance and reduce systemic side
effects.”! In CDT, catalytic nanomaterials with enzyme-
like activity (nanozymes) are used to produce reactive
oxygen species (ROS) for tumor suppression.

Although the CDT field has been largely enriched
over the past couple of years, it is still in its infancy,
and many challenges still persist. Further research is
underway in perfecting nanocatalyst design, improving
biocompatibility, and exploring synergies between
treatments such as immunotherapy. As CDT moves
forward, proof from its pre-clinical studies right up to its
early clinical trials holds much promise for it to become
a viable therapeutic option in oncology.®! Some of the
strategies or nanomaterials being explored by scientist
for developing next-generation CDT are: (1) Delivering
H,O, directly or indirectly to cancer cells as for increasing
the efficacy of CDT, H,O, concentration during Fenton/
Fenton-like reactions is crucial.”’ (2) Modulating the
reaction environment in the cancer cells to produce a
more sensitive ROS level.! (3) Application of single-
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atom catalysis, which is the cutting-edge direction in
the field of catalysis, can help in highly CDT efficiency
and selectivity."! (4) Enhancing the targeting efficiency
of the nanocatalyst.®! (5) Designing highly efficient CDT
nanomaterials by computational field.
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