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Abstract

Anticancer drug development is facing ever-increasing challenge. A huge number of
chemicals or bio-agents should be evaluated pharmacologically and clinically. Due to
lack of funds and human resources, high-quality and robust drug evaluation needs joint-
efforts between chemists and pharmacologists. New generation of drug evaluation and
development is undertaken and renewed with high-throughput biotechnology and genomic/
molecular mechanistic exploration. This Article provides this area of anticancer drug
design, evaluation, discovery and licensing with balanced and careful efforts.
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Introduction

Cancer is a malignant and complex disease that causes
approximately 7 to 10 million deaths annually in the past decade.
The limitation of cancer therapeutics is lack of high effective
anticancer drugs for all categories of cancer subtypes and neoplasm
metastasis.!* As a result, the convention of drug evaluation, discovery,
licensing, development and manufacture needs quality chemistry and
pharmacology studies.®'? Over the past two decades, the evaluative
systems of drug developments change a lot—generating of miniature
and high-throughput techniques for cost reduction and avoidance
of repetition and variation between different testing and compound
derivatives.!3"* Correspondingly, the chemical, pharmacological and
clinical knowledge should be integrated and mutual-benefits.®

Methods

Pharmaceutical significance

To integrate chemistry and pharmacological techniques, new
chemicals and bio-agents should be reevaluated and repurposed in
the faces and cases of new diseases and pathological discoveries. It
needs the joint-efforts between chemists and pharmacologists because
past evaluative convention is outdated now. Huge financing and
uncertainty of clinical drug evaluation and validity. New ideology and
modality should be integrated and classified.

Therapeutic obstacles

Cancer drug resistance, clinical relapse, metastatic spread and
high toxicities of drugs are still modern challenge now. > In order
to achieve better drug licensing, robust evaluative strategies should
be advanced in the upcoming decades. To overcome therapeutic
obstacles and challenges, it should continue to drug or therapeutic
advancements step by step in the clinic.

Genomic projects

The funds for anticancer drug discovery and licensing increase
continually.”” Genomic data and studies by modern DNA sequencing
and sampling will include in more normal people and cancer
patients.?"*> Therapeutic difference and relation between primary
and metastasis tumors should be focused and progressed.*** It needs
time to consume and ethical safeguard.”® These kinds of techniques
and studies are fundamental issues for promoting anticancer drug
developments and therapeutic promotion in the clinic.

Results

Tumor inoculation and other evaluative factors

Different anticancer drugs are sensitive to different tumor models.
Enormous tumor models will drive high costs for every compound
evaluation (request of testing’s to more tumor molecules and models).
Controlling and balancing the ranges and sizes of research projects
and funds is constantly facing to us.?’ Of course, relevant technical
improvements, like miniature of drug sensitivity testing, genomic
sequencing and multi-omits techniques and others are these answers
that we can provide nowadays.

Tumor inoculation routes affect drug response data.?*2627
Similarly, environmental factors, surroundings and neo-vasculature
(tumor microenvironment—TME) lead to therapeutic compromises
and drug resistance.”®3! As a result, anticancer pharmacology and
pharmaceutical studies need to revolutionize.*> The advanced drug
research systems and clinical investigations are expecting great
progress of clinical cancer treatments and drug development.

Metastatic models

To discover high-effective anti-metastatic drugs, metastatic
models, especially animal models, should be improved. ¥ By large
animal studies, more therapeutic data similar and effective to human
conditions will be received. Knowledge generation and technical
advances will showcase a great progress of patient’s survival and
overall therapeutic benefits in the future.

Discussion

Phytochemical drugs

Medicinal chemistry studies provide feasibility and speediness
of new drug licensing and development. These studies generate the
broadness of evaluative systems and drug toxicity discovery, including
phytochemical agents and herbal medicine in cancer treatment.***? In
the past, chemicals discovered from nature showed higher therapeutic
index in clinical trials.>**” This phenomenon is well noticed in modern
drug development.

Drug targets

Drug development is widely divided by different disciplines
(neural, immune, cardiovascular, infection and others). This leads
to great repetition and loss of opportunity by single laboratory or
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company to finalize comprehensive disease coverage and drug
licensing. In order to overcome this low efficiency of drug evaluation
and development, breaking barriers and ground of different fields
of scientists should be aimed. Global integration of compounds,
techniques, evaluative architectures and knowledge will improve the
efficacy and reduce costs for drug development. In addition, drug
development must well cooperate between chemists, pharmacologists
and clinical doctors (Table 1).

Table | Future trends of anticancer drug developments

Current Future
Mice

Anti-proliferative

Categories

Animal models Large animals

Drug targets Anti-metastasis

Tumor origin Primary Cancer stem cells
Drug efficacy Single Drug combination
Mechanisms Tumor-oriented Immune-oriented

Artificial intelligence

Computational design, mathematics and analysis of experimental
and clinical data help drug discovery in reducing the sizes of
experiments.*“¢ It can save times and promote quality in every
stage of drug develop by utility of past and other researcher’s data.
Mathematical or physics-majored researchers with pharmacologists
can facilitate mutual knowledge exchanging in drug licensing and
marketing.*4

Palliative drugs

Among the past decade, palliative treatments for cancer are
gradually accepted in global basis. Palliative medicine treats for
patients with pain and symptom alleviation are growing popularity
in experiments and clinical trials. It is commonly less cost than
conventional targeted therapy. Therefore, it is warmly welcome
by oriental countries, such as India,*” Russia*® and China.* The
establishment of pharmacological models for palliative treatments
may be also a future trend.

Conclusion

Anticancer drug development has different pharmacological
approaches.’® Owing to the slow progresses of anticancer drug
discovery and development, pharmacological updating and clinical
modality can be made to facilitate drug development and cost
reduction. In the future, more therapeutic efforts and technology may
be implemented in drug evaluation and licensing.’!-
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