
2024 NJABR Middle School Essay Contest 

2nd Place 
 
 

Enoch Y. 
Trinity Christian School 

Montville, NJ 
 
 

The Lifeblood of Medicine 
 
Biomedical Research stands as the cornerstone of modern medicine, a tireless pursuit of 

knowledge aimed at understanding, preventing, and treating diseases. Through meticulous 
experimentation and collaboration, biomedical researchers strive to unravel the complexities of 
living organisms and the underlying mechanisms of disease (MDIS, 2023). 

The biomedical research process can be broadly divided into three major categories: basic, 
clinical and applied research (Bridging). First, basic research focuses on gaining fundamental 
knowledge and building the groundwork for future advancements. Second, clinical research can 
be defined as studies which involve trials of potential drugs or therapies in cell culture and animal 
models. Third, applied research involves regulatory agencies which review the data and methods 
from the clinical research trials to ensure safety and approve the new treatment for public use 
(Duijnhoven et al., 2013). 

Animal models play a critical role in biomedical research, particularly in acting as bridges 
between the controlled environment of cell cultures and the complex ecosystems of human 
disease (Barré-Sinoussi, 2015). Potential medications and therapies can be tested on animal 
models before trials on humans, and can also be used to develop surgical techniques and 
understand human biology. 

Many animals, particularly mammals like rodents and primates, share similar organ 
systems, cellular processes, and basic biological functions with humans. Animals and humans 
share many genetic similarities as well, particularly allowing researchers to mimic human diseases 
caused by genetic mutations (The Role). Despite the similarities of human and animal models, 
there are also major differences that researchers take into account. For example, drugs that are 
safe and effective in animals can have unknown and unintended consequences on humans. Due 
to biological differences, treatments and medications that seem to show promise in animal 
models may not translate directly to humans (Problems 2024). 

In biomedical research, varieties of animal sources and species are used, each of them 
with different advantages and applications. Some species of animal models are bred in designated 
laboratory facilities, while other species are supplied by commercial enterprises (Animal Testing). 
The majority of model species are rodents, followed by zebra-fish, non-human primates and other 
mammals. Rodents are most commonly used because of their small size and ease of breeding, 
relatively short lifespans, and well understood biological information (Bryda, 2013). 

Animal research is framed by a complex set of regulations designed to ensure the ethical 
and humane treatment of animals in laboratory environments. Federal policies such as the Animal 
Welfare Act (AWA) and the Public Health Service Policy (PHS) help to govern the treatment of 
animals in biomedical research. In addition, certain legal associations such as the Institutional 
Animal Care and Use Committee (IACUC) and the US Department of Agriculture (USDA) enforce 
these regulations upon laboratories conducting biomedical research. 



As scientific understanding and technology progress, researchers are developing 
alternatives to animal models to increase accuracy and raise ethical standards. “In silico” methods 
can use sophisticated digital programming to predict how medications might interact with organ 
systems and diseases (Digisamaksh, 2023). “In vitro” tests using 3D tissue cultures and organ-chip 
technology can provide miniature, functional models of complex organs or tissues, creating a 
more human-relevant model for biomedical research (Vuksanaj, 2024). In addition to “in silico” 
and “in vitro” methods, researchers can also use technologies like MRI and PET scans to study the 
human anatomy and physiology “in vivo” with no harm to the participant (Rosenbloom, 2008). 

Epidemiological studies can be described as the detective workhouse of public health, 
(Frérot et al., 2018). These studies outline who is getting sick, what diseases are occuring, where 
diseases are happening, and when and why these diseases occur. For example, epidemiological 
research was crucial in the identification of the Covid-19 pandemic (Bayly et al., 2024). Overall, 
epidemiological studies are foundational to evidence-based public health procedures. 

The ethics of human experimentation in biomedical research encompasses an imperative 
need for the safety and well-being of its research participants. A few important principles include 
informed consent, risk-benefit ratio, justice, confidentiality and consideration of vulnerable 
populations (Office, 2022). 

Biomedical research boasts a remarkable track record, transforming the landscape of 
human health (Science 2021). A few significant triumphs include the Eradication of Smallpox, the 
Control of Infectious Diseases, and Antibiotics and Antiviral Treatments. Advancements in 
immunosuppressive medications and surgical techniques have increased transplant success rates 
and patient survival (DL, K). 

The future of biomedicine is brimming with possibilities and offers exciting avenues for 
tackling complex diseases and improving healthcare. By continuing to invest in research and 
fostering collaboration, we can unlock the doors to a healthier future for generations to come. 

  
References 

 

Barré-Sinoussi, F., & Montagutelli, X. (2015). Animal Models are Essential to Biological Research. 
Future Science OA, 1(4). https://doi.org/10.4155/fso.15.63 

 
Bayly, H., Stoddard, M., Egeren, D. V., Murray, E. J., Raifman, J., Chakravarty, A., & White, L. 
F. (2024, February 23). Looking Under The Lamp-Post. BioMed Central. Looking under 
  the lamp-post: quantifying the performance of contact tracing in the United States during 
  the SARS-CoV-2 pandemic | BMC Public Health 
 
Bridging the Divide. Albert Einstein College of Medicine. (n.d.). B ridging the "Great Divide" in 

Biomedical Research | Albert Einstein College of Medicine 
 
Bryda, E. C. (2013). The Mighty Mouse. Missouri Medicine. The Mighty Mouse: The Impact of 

Rodents on Advances in Biomedical Research - PMC 
 
Centers for Disease Control and Prevention. (2018, December 13). Describing Epidemiologic Data. 

Centers for Disease Control and Prevention. D escribing Epidemiologic Data |Epidemic 
Intelligence Service | CDC. 

 
Clinical Trials. JACC: Basic to Translational Science, 4(7), 845–854. 

https://doi.org/10.1016/j.jacbts.2019.10.008 



 
DL, K. (n.d.). Fifty Years of Organ Transplants. Issues in Law & Medicine. Fifty years of organ 

transplants: the successes and the failures. 
 
Duijnhoven, R. G., Straus, S. M. J. M., Raine, J. M., de Boer, A., Hoes, A. W., & De Bruin, M. 

L. (2013). Number of Patients Studied Prior to Approval of New Medicines. PLoS Medicine. 
Number of Patients Studied Prior to Approval of New Medicines: A Database 

  Analysis - PMC 
 
Frérot, M., Lefebvre, A., Aho, S., Callier, P., Astruc, K., & Aho Glélé, L. S. (2018). What is 

Epidemiology? Changing Definitions of Epidemiology 1978-2017. PLOS ONE, 13(12). 
  https://doi.org/10.1371/journal.pone.0208442 
 
Hickman, D. L., Johnson, J., Vemulapalli, T. H., Crisler, J. R., & Shepherd, R. (2017). Commonly Used 

Animal Models. Principles of Animal Research for Graduate and Undergraduate Students. 
Commonly Used Animal Models - PMC . 

 
Huang, W., Percie du Sert, N., Vollert, J., & Rice, A. S. C. (2020). General Principles of Preclinical 

Study Design. Handbook of Experimental Pharmacology. General Principles 
 of Preclinical Study Design - PMC 

 
MDIS. (2023, September 28). Pursue Your Passion in Biomedical Sciences & Biotechnology. MDIS 

Blog. Pursue your Passion in Biomedical Sciences & Biotechnology. 
 
National Research Council (US) Committee to Update Science, Medicine, & Animals, and (1970, 

January 1). Regulation of Animal Research. Science, Medicine, and Animals. Regulation of 
Animal Research - Science, Medicine, and Animals - NCBI Bookshelf 

 
Office for Human Research Protections (OHRP). (2022, September 27). Read the Belmont Report. 

HHS.gov. Read the Belmont Report | HHS.gov. 
 
Rosenbloom, M. J., & Pfefferbaum, A. (2008). Magnetic Resonance Imaging of the Living Brain. 

Alcohol Research & Health : The Journal of the National Institute on Alcohol 
Abuse and Alcoholism. M agnetic Resonance Imaging of the Living Brain - PMC. 

 
Team, D. E. (2023, February 27). Basic vs. Applied Research: Key Differences. Basic vs. 

Applied Research: Key Differences. 
 
The Role of Genetically Altered Animals in Research. EARA. (n.d.). The role of genetically 

altered animals in research | EARA 
 
The United States Government. (2021, June 22). Science Magazine: ARPA-H: Accelerating 

Biomedical Breakthroughs. The White House. Science Magazine: ARPA-H: Accelerating 
biomedical breakthroughs | OSTP | The White House. 

 
U.S. Department of Health and Human Services. (n.d.-a). When Are Alternatives To Animals Used 

In Research?. National Institutes of Health. When Are Alternatives to Animals 
Used in Research?. 

https://www.hhs.gov/ohrp/regulations-and-policy/belmont-report/read-the-belmont-report/index.html#%3A~%3Atext%3D3.%2Csome%20burden%20is%20imposed%20unduly
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC3860463/#%3A~%3Atext%3DMRI%20is%20a%20safe%2C%20noninvasive%2Csobriety%20(see%20figure%205)
https://dovetail.com/research/basic-vs-applied-research/#%3A~%3Atext%3DBasic%20research%20is%20used%20to%2Con%20developing%20and%20testing%20theories
https://dovetail.com/research/basic-vs-applied-research/#%3A~%3Atext%3DBasic%20research%20is%20used%20to%2Con%20developing%20and%20testing%20theories


 
U.S. Department of Health and Human Services. (n.d.-b). Why Animals are Used in Research. 

National Institutes of Health. Why Animals are Used in Research 
 
Van Norman, G. A. (2019). Limitations of Animal Studies for Predicting Toxicity in Vuksanaj, 

K. (2024, February 5). 3D Cell Culture In Vitro Modeling Explores New Depths. 
GENENG. 3D Cell Culture In Vitro Modeling Explores New Depths 

 
World Health Organization. (n.d.-b). Commemorating Smallpox Eradication. World Health 

Organization. Commemorating Smallpox Eradication – a legacy of hope, for COVID-19 
  and other diseases 
 
World Health Organization. (n.d.-c). Ensuring Ethical Standards and Procedures for Research with 

Human Beings. World Health Organization. Ensuring ethical standards and 
procedures for research with human beings 

 

 
 


