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ABSTRACT 
The future of medicine seems to be boundless, credit to the technological advancements of 

recent years. In the last few years, the medical biotechnology field has been developing at 

an exponential rate. New tools and technologies are constantly emerging to improve the 

quality of life for millions of people around the world. In this article, we will go over the most 

significant improvements in medical biotechnology in the last few years. We will also 

highlight some of the pioneers in the medical biotechnology field and explain their roles. The 

invention of recombinant DNA or genetic engineering has revolutionized biotech research 

and made it reach every aspect of our life. Biotechnology has proved a blessing for medical 

science in several ways. Be it in enhancing immunity against diseases, or in providing 

genetically improved treatment for ailments, biotechnology has become an inseparable part 

of the medical world. In fact, the development of human insulin, the first genetically 

engineered drug, has marked the beginning of an extremely successful era of genetic 

applications in medicine. 
 

 

INTRODUCTION 
 

What is Biotechnology? 
 

iotechnology is the expanded 

scientific research area of life science 

and molecular biology that involves 

manipulating microorganisms and living 

systems using biomolecular processes to 

develop products and technologies beneficial 

to human life. 

 

The invention of recombinant DNA or genetic 

engineering has revolutionised biotech 

research and made it reach every aspect of our 

life. 

The research areas of biotechnology are: 
 

Green Biotechnology: Green biotechnology, 

also known as agritech, is a branch of 

biotechnology that focuses on adopting eco- 
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friendly approaches to produce high-quality 

crops and plants. It is the process of altering 

genetic traits in plants and other 

photosynthetic organisms to make them carry 

industrially favourable features without 

causing damage to the environment. 

White Biotechnology: White biotechnology 

or industrial biotechnology deals with 

exploiting living organisms/cells, microbes 

like fungi, bacteria, or enzymes to produce 

industrially beneficial products, such as 

biofuels, biofertilizers, alcohol, etc. 

Yellow Biotechnology: It deals with utilizing 

biotech processes to produce better food. An 

example of the yellow biotech technique is 

brewing beer using the natural yeast 

fermentation method. 

Blue Biotechnology: Blue biotechnology 

focuses on developing healthcare and 

packaging or energy goods exploiting living 

aquatic resources. 

Red Biotechnology: Red/Medical 

biotechnology is a dedicated biotech discipline 

that utilises living cells and cell substances to 

analyse and develop diagnosing and 

pharmaceutical products. It is a flourishing 

sector of medical science that has helped 

scientists invent various medicines and 

therapeutic products to save millions of lives. 

Medical biotechnology, the recent trend in 

medical science, is improving our way of 

living in many ways. The studies on this 

flourishing biotech field have led genetic 

engineers to know more about different 

genetic diseases and find better ways to 

combat them. 

History 
 

Med biotech is one of the oldest biotech 

branches that has been a part of human life, in 

any way, even thousands of years ago. For 

instance, around 2500 ago, the Chinese 

developed antibiotics to cure infections. 

Louis       Pasteur: Louis       Pasteur       was 

a French chemist, microbiologist, and pioneer 

in modern antibiotics. He used saprophytic 

bacteria to     develop      the      vaccine 

against anthrax. 

Alexander Fleming: The Scottish scientist 

and microbiologist who invented the first 

highly effective antibiotic penicillin in 1928, 

the bedrock of modern medical 

biotechnology. 

Stanley Cohen and Herb Boyer: They are 

the two most important players of modern 

biotechnology who invented the technique of 

producing transgenic bacteria by inoculating 

DNA into e. coli. 

Daniel Nathans, Hamilton Smith, and 

Werner Arber: As a succession of the 

research carried out by Stanley Cohen and 

Herb Boyer, these three microbial geneticists 

invented restriction endonucleases, and as a 

recognition of their contribution in medical 

science, they received the prestigious Nobel 

Prize in 1978. 

APPLICATIONS OF MEDICAL 

BIOTECHNOLOGY 
 

Med biotech has evolved so much in the last 

few decades that identifying genetic codes by 

deconstructing human genome sequences or 

remotely operating on patients is no more a 

dream today. 

Some of the many medical biotechnology 

breakthroughs that have enabled doctors to 

improve pharmacotherapy and various 

treatment processes are: 

Genetically Engineered Insulin 
 

Synthetic insulin was the first golden 

breakthrough of medical biotechnology that 

saved millions of lives worldwide by enabling 

diabetic patients to control their blood sugar 

levels and manage insulin allergies better. The 

technology behind this invention is genetic 

engineering/recombinant DNA and hence 

termed genetically modified insulin. 
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Gene Therapy 
 

Gene therapy is a revolutionary research field 

in medical biotechnology that utilises genes 

and can help treat/prevent various genetic 

disorders if diagnosed at the early stages of 

development. It involves replacing a defective 

gene with a new gene and producing immunity 

against that genetic disease or curing it 

completely. 

This promising technology is still under 

research, and scientists are optimistic that it 

can treat diseases like cancer, AIDS, diabetes, 

and more successfully. 

Researchers are trying to put this treatment in 

use in the following three ways: 

 Replacing defective mutated genes 
 

 Correcting mutated genes 
 

 Making the immune system recognise 

defective cells. 

Stem Cell Research 
 

Stem cell research is another unprecedented 

invention of modern med biotech that studies 

the development process of different 

organisms and produces therapeutics by 

manipulating stem cells or developing stem 

cells in vitro/in a controlled lab environment. 

It is the process of replacing diseased cells that 

fail to regenerate or heal naturally. Stem cell 

research enables researchers to model 

diseases, use genome editing to provide cures 

and verify the safety level of new drugs. 

Monoclonal Antibodies for Therapy 
 

Monoclonal antibodies are genetically 

produced antibodies identical to one’s own 

antibody molecules that can create a better 

immune response against a particular infection 

or malignant cells. These artificially produced 

antibody drugs have revolutionised the 

treatment process of cancer. 

When our body is infected with pathogens like 

viruses or bacteria, our immune system 

responds (identity, damage, and eliminate the 

diseased cell) against it. In this process, an 

antibody of the human immune system gets 

attached to an antigen on the diseased cell 

periphery. It then detaches that cell through 

flagging or triggers cell membrane damage. 

But malignant cells can bypass the immune 

system, continue mutating rapidly and become 

fetal. 

Thanks to monoclonal antibody drugs that can 

act like substitute antibodies and boost the 

immune response against malignant   cells 

by flagging or triggering the cell, blocking 

abnormal cell development, or direct cancer 

cell damage. 

Monoclonal antibody therapies carry fewer 

after-effects and thus are rapidly replacing the 

traditional chemotherapies in treating cancer. 

Personalized Medicine: 
 

This is a concept of treatment with therapy and 

medicine based on each patients’ unique 

genetics make up for obtaining optimal results. 

Current medical practice is based on the 

average response across large group of people. 

Personalized Medicine is a new phenomenon 

whereby an individual patients characteristics 

like age, gender, height, weight, diet and 

genetics environment are under consideration. 

This has led to the development of genomic 

personalized medicine which translates to 

medical care based on a patient’s genotype or 

gene expression profile. 

Pharmacogenomics 
 

This process in healthcare takes into account 

the individuals’ unique genomes which 

represent their genetic make-up. These 

genomes are likely to react differently to a 

specific drug and dose quantity. The task is to 

differentiate the drug and dose in individuals 

or groups who possess similar genetics. This 

process aids the physician in selecting and 
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prescribing specific drugs, with dose levels 

that enable to combat a particular disease. 

Rapid advances in DNA technology is the 

basis for both pharmacogenomics and 

personalized medicine. It helps in the 

determination of an individual’s unique 

genetic make-up, and its difference with 

others. Variations in genomes as well as 

encoded proteins among individuals, have 

helped researchers to develop medicines 

specific to each patient. Pharmacogenomics 

and personalized medicine have made rapid 

strides in the sphere of clinical trials in drugs, 

screening technology resulting in enhanced 

healthcare and significant advances in 

preventive medicine. 

Genetic Testing 
 

The discovery of SINGLE NUCLEOTIDE 

POLYMORPHISM (SNPS) which is a 

single nucleotide change in the DNA sequence 

has revolutionized genetic testing. One of the 

common forms of genetic variation in 

individuals is called SNPs or “Snips”. When a 

SNP occurs in a gene sequence that encodes a 

specific protein, it can alter that protein 

causing disease or susceptibility to a disease. 

Using technology to detect SNPs helps to 

accurately diagnose genetic diseases and 

facilitates that treatment process. Genetic 

testing presents a clear overview of risks 

associated with a disease and its possible 

prevention. More than 10 million SNPS have 

been identified in the human genome. 

Nanotechnology 
 

Nanomedicine is the application 

of Nanotechnology for improvement of 

human health. Basically, it is the 

manipulation of molecules and structures on a 

nanometer (one billion of a meter) or atomic 

scale. 

Biotech nanomedicine harnesses living 

organism on a very limited scale. Nano shells 

selectivity target and destroy cancer cells at the 

cellular level. These shells are nanoscopic 

metallic lenses that act on specific organs, 

tissues, through the bloodstream. They have 

the capacity to capture infrared light, convert 

the same to heat, killing only the desired 

cancer cells. 

Nanoparticles possess the shape of constructed 

carbon molecules, having the potential for 

drug delivery to target molecules or cells. They 

are also referred to as buckyballs, and helps to 

deliver drugs that do not dissolve in water. 

Because they are small in size, they have the 

potential to deliver most of the drug per 

volume. Scientific research on nanoparticles 

is being carried out to assess their capability 

to unclog blocked articles. 
 

 

CONCLUSION 
 

Revolutionary advances in Biotechnology 

research and innovation has benefitted 

millions of patients in the World. The cycle of 

discovering, developing and delivering novel 

medications to combat severe disease 

conditions are an ongoing process. Companies 

continue to pursue their efforts to address 

significant unmet needs. The future will surely 

unfurl the fruits of biotechnology research in 

its quest to unveil newer remedies for 

combating the threat of disease in the World. 
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