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1. Expert in developing novel therapeutic carbon-based nanomaterials including
carbon dots, carbonized nanogels, carbon nanoparticles, carbonized polymer
dots, and photoluminescent quantum dots from natural compounds

2. Synthesis, specific modification, and characterization of metal and metal
oxide-based nanomaterials, and photoluminescent quantum dots.

3. Expert in the design of multifunctional nanomaterials to specific bio-
applications, their chemical characterization, biochemical analysis, in vitro
and in vivo therapeutic evaluation, and toxicity analyses

4. Expert in the application of multifunctional nanomaterials for biomedical
applications  including anti-cancer, anti-viral, anti-bacterial, anti-
inflammatory, anti-oxidant, anti-coagulant, and biosensing applications.
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1.2+ % P & (Purpose):

Triple-negative breast cancer (TNBC) is a formidable subtype of breast cancer due to
its aggressive characteristics and the absence of targeted therapeutic alternatives.
Conventional therapeutic approaches, such as chemotherapy, frequently produce less-
than-ideal results, and the medications currently accessible do not specifically target
TNBC tumors and are linked to severe adverse effects. As part of the new generation
of anti-cancer therapies, neutralizing antibodies and small molecule kinase inhibitors
inhibit the uncontrolled activities of oncogenic proteins. However, they are still in the
developing stages due to the costs associated with the drug development procedure,
molecular heterogeneity of TNBC, limited targeting specificity, and limited efficacy
in advanced stages. Although nanoparticle-based treatment for TNBC has attained
great attention for both drug delivery and therapy, they are still far from producing a
practically feasible therapeutic system due to safety concerns. Therefore, targeting
metastasis as an effective way of treating TNBC has been gaining importance and
gives scope for further improvement and reducing side effects associated with anti-
cancer therapy. This proposal is aimed at developing carbon nanomaterial-based drugs
from natural compounds to target metastasis without killing the cancer cells, thereby
reducing their aggressiveness and side effects on normal cells. Compared to metal-
based nanomaterials, carbon-based drugs are biodegradable and can be eliminated
from the body easily.

2. Objectives:
a) Development of a novel carbon nanomaterial-based multifunctional
therapeutic agents from sea-weed-derived polysaccharides
b) Developing a novel approach for metastasis-targeted tumor therapy of TNBC
using carbon nanomaterials, by targeting unexplored pathways
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Our proposal

(Expected Results):

c¢) Investigate the mechanism of action of carbon nanomaterials on the inhibition
of metastasis in TNBC

d) Investigate the efficacy and biocompatibility profile of carbonized
nanomaterials in animal models and pre-clinical models of TNBC

e) Establish a foundation for translating this technology into clinical trials for
TNBC patients

involves the production of nanomaterials utilizing seaweed
polysaccharides, with a specific emphasis on alginate, fucoidan, carrageenan, and
agarose. These polysaccharides are biocompatible and have low toxicity levels. We
intend to employ environmentally friendly processing procedures for carbonization
of polysaccharides to produce therapeutic carbon nanoparticles, while maintaining
and enhancing their natural bioactivity. By the end of this project, we will be able to

a)

b)
c)

d)

e)
f)

9)

therapy

of this technology.

biology part of the projects

therapy for cancer

breast tumor

Find new targets for anti-metastasis activity
Demonstrate in vitro and in vivo efficacy in anti-metastasis or anti-tumor
effects, and biocompatibility as a pre-clinical model
Creating a framework for future clinical translation and commercialization

Publish one paper in a reputed journal
One Ph.D student and one research assistant can work on this chemistry and

Hypothesize the mechanism of action of carbon-based drugs on cancer

Apply for a patent for the therapeutic carbon nanomaterial for anti-metastasis
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