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SUMMARY

Title : Metronomic maintenance cancer therapy based on

induced phenotype

. Specific aims and significance

Preexisting anti-cancer drugs have many limitation such as toxicity, weak
immunity, and drug resistance. Targeted chemotherapy show lack of therapeutic
efficacy due to tumor heterogeneity.

The change of chemotherapy paradigm : From Maximum tolerance dose (MTD)
to Metronomic maintenance therapy (MMT) that can minimize the limitations.

Overcoming technique for tumor heterogeneity : New induced-phenotype based
cancer therapy is urgently needed which can solve this technical problem.

Overcoming technique for anti-cancer drug resistance : After primary
chemotherapy is executed, various mechanisms for drug resistance significantly
leads to deceased efficacy of secondary chemotherapy. Thus, this will require
the development of controlling technique for the resistance that can maximize
the efficacy.

. Research objective

The ultimate goal of this research is concept establishment for “metronomic
maintenance cancer therapy based on induced phenotype” and development of
related source techniques, which can overcome less targeting efficiency, high
drug toxicity, and frequent drug resistance.

Design and develop cancer targeted therapy based on induced phenotype that can
overcome tumor heterogeneity and enhance targeting ability and therapeutic
efficacy of preexisting chemotherapies

Conceptualization and apply cancer metabolism reprogramming as secondary
induced-phenotype due to autophagy and senescence. Develop follow-up
chemotherapy that can induce cellular apoptosis in resistant cancer cells.

In addition, propose intelligent MMT based on sustained oral delivery system and
mathematical framework that can solve high toxicity of the anti-cancer drugs.



IV. Research contents

1) Induced Phenotype Targeted Chemotherapy

In order to overcome tumor heterogeneity, develop conversion technique from
heterogeneity to artificial single phenotype using metabolic glycoengineering and
physical stimulation.

Furthermore, design and develop in situ activable & amplification prodrugs in
response on those induced phenotypes.

2) Metabolism Remodeling-based Induced Phenotype Chemotherapy

Recently, autophagy and senescence, in associated with drug resistance, have been
emerged, here develop resistance control technology based on cancer metabolism
remodeling using specific metabolic phenotype (secendary induced-phenotype).

In addition, design and develop in situ activable & amplification prodrugs in
response on secondary induced-phenotype.

3) Induced Phenotype Metronomic Maintenance Chemotherapy

In order to deliver low toxic anti-cancer drugs into cancer with induced phenotype,
develop oral delivery system containing in situ activable & amplification prodrug in
sustained manner and establish optimized administration schedule by using
mathematical modeling.

Design and synthesis in situ activable & amplification prodrugs in response on
induced-phenotype using high toxic anti-cancer drugs can be clinical use or not.

Maximum Tolerance Dose (MTD) leads to drug resistance, cancer regrowth, and
cancer metastasis at the time of suspension.

Thus, propose induced-phenotype metronomic maintenance chemotherapy that can
deliver low toxic prodrugs, sustain their anti-cancer efficacy, and establish
mathematical framwork that can predict resistance and toxicity of the prodrugs.

In addition, this MMT can be expected to abscopal effects such as anti-angiogenesis,
activation of immune response, and etc, as well as direct anti-cancer efficacy.

V. Expectations and application plans

Ground-Breaking : These studies suggest innovative paradigm can control unique
characteristics of cancer. ‘Metronomic maintenance cancer therapy based on
induced phenotype’ are creative and innovative anti-cancer strategies, out of not



one-dimensional approaches such single cell apoptosis and growth suppression.

Creative technology : Cancer targeting and therapeutic approaches based on induced
phenotype are very creative to address technical barrier such as heterogeneity,
resistance, and toxicity for preexisting chemotherapy.

Fusion technology : These approaches are to be a role model for fusion technology
containing medicine, pharmacy, chemistry, molecular biology, immunology, material
engineering, and etc.

Growth and sustainability : Development of their source technology have great
effect on pharmacy/health care industries and are crucial role for a growth of
national health care industry.

Global research : These source technologies may achieve preemption effect in the
next generation anti-cancer strategy. This global research that differentiation them
from the other strategy is expect to high potential of national competitiveness
globally.



