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Opinion

Biomedical Research in Cancer Therapy

CLINICAL

Abstract

Cancer remains a major global health challenge, contributing to millions of deaths annually. However, 
biomedical research has made remarkable strides in developing therapies that are improving survival 
rates and quality of life for patients. This article explores some of the most important breakthroughs 
in cancer research, including targeted therapies, immunotherapy, personalized medicine, and gene 
editing technologies. Each of these advancements holds promise for transforming cancer treatment 
from a generalized approach to a highly individualized one, with a focus on efficacy and minimizing 
side effects.
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cells. For example, HER2-positive breast cancer, 
which occurs when cancer cells have an excess of 
the HER2 protein on their surface, can be treated 
with the drug trastuzumab (Herceptin). This drug 
specifically targets the HER2 protein and inhibits 
the growth of cancer cells that overexpress  it.

Personalized medicine takes this one step further, 
tailoring treatments based on the genetic makeup 
of both the individual and the tumor. By analyzing 
a patient’s genetic profile, clinicians can select 
treatments that are most likely to be effective. This 
approach is particularly beneficial in cancers such 
as lung cancer, where drugs like erlotinib (Tarceva) 
target specific mutations in the Epidermal Growth 
Factor Receptor (EGFR) gene, improving survival 
rates in patients with EGFR mutations.

Immunotherapy: harnessing the body’s 
immune system

Immunotherapy is another breakthrough in cancer 
treatment that has gained significant attention 
in recent years. Unlike traditional therapies that 
directly target cancer cells, immunotherapy 
works by stimulating the body’s immune system 
to recognize and attack cancer cells. Checkpoint 
inhibitors, such as pembrolizumab (Keytruda) 
and nivolumab (Opdivo), are examples of 
immunotherapies that have shown remarkable 
success in treating cancers like melanoma, non-

Introduction
Cancer is a complex and multifactorial disease, with 
various types affecting different organs and tissues. The 
traditional approaches to cancer treatment, including 
surgery, chemotherapy, and radiation, have been 
effective to some extent but often come with severe side 
effects, and their success rates can be limited. However, 
biomedical research has led to the emergence of more 
specific and targeted treatment options. Advances in 
genomics, immunology, and molecular biology have 
paved the way for the development of therapies that 
specifically target the genetic mutations and molecular 
mechanisms that drive cancer, offering the hope of 
improved outcomes for patients.

The understanding of cancer biology has reached 
a new level, thanks to the Human Genome Project 
and advances in molecular research. Researchers are 
now able to sequence the DNA of tumors, uncovering 
mutations that were previously unknown. This 
information is critical in designing more effective 
treatments that not only target the cancer cells but also 
utilize the body’s immune system to fight the disease.

Targeted therapies and personalized 
medicine 

One of the most significant advancements in cancer 
therapy is the development of targeted therapies. 
These drugs are designed to interfere with specific 
molecules involved in the growth and spread of cancer 
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small cell lung cancer, and bladder cancer. These 
drugs work by blocking proteins on immune cells 
that prevent them from attacking tumor cells, 
allowing the immune system to recognize and 
destroy the cancer.

Another innovative immunotherapy approach is 
CAR-T cell therapy (chimeric antigen receptor 
T-cell therapy). In CAR-T therapy, a patient’s 
own T-cells are genetically modified in the lab to 
express a receptor that targets specific cancer cells. 
These modified cells are then infused back into the 
patient’s bloodstream, where they seek out and kill 
the cancer cells. This approach has shown success in 
treating certain blood cancers, including leukemia 
and lymphoma.

Gene editing: the promise of CRISPR-Cas9

Gene editing technologies, particularly CRISPR-
Cas9, have revolutionized biomedical research by 
allowing scientists to make precise modifications 
to the DNA of living organisms. In cancer research, 
CRISPR is being used to modify genes in cancer 
cells and explore potential therapeutic interventions. 
For example, researchers have used CRISPR to edit 
the genes of immune cells to enhance their ability 
to target and destroy cancer cells. This has shown 
promise in preclinical trials, with the potential for 
personalized cancer treatments in the future.

CRISPR is also being used to identify new drug 
targets by altering specific genes in cancer cells 
and observing the effects. This can help researchers 
discover new ways to block cancer cell growth and 
potentially develop new therapies for cancers that 

currently have limited treatment options.

Challenges and future directions

While these advances have opened new frontiers 
in cancer treatment, challenges remain. Targeted 
therapies and immunotherapies are not effective for 
all patients, and resistance to treatment can develop 
over time. The high cost of some cancer treatments, 
especially newer immunotherapies and CAR-T cell 
therapy, also remains a significant barrier to access 
for many patients.

Additionally, research is still ongoing to identify 
biomarkers that can predict which patients will 
respond best to specific treatments. The development 
of these biomarkers is essential for the success 
of personalized medicine, ensuring that patients 
receive the right therapy at the right time.

Conclusion
Biomedical research in cancer therapy has made 
extraordinary progress, with targeted therapies, 
immunotherapies, and gene editing offering new 
hope for patients with various types of cancer. 
Personalized approaches to treatment are gradually 
replacing one-size-fits-all methods, allowing for 
more effective and less toxic therapies. While 
challenges remain in terms of accessibility, 
resistance, and cost, the future of cancer treatment 
looks brighter than ever. Ongoing research and 
clinical trials will continue to uncover new therapies, 
ultimately leading to better outcomes and improved 
survival rates for cancer patients worldwide.


