
39 

 International Journal of Pharmacy and Pharmaceutical Science 
www.pharmacyjournal.org 

Online ISSN: 2664-7230; Print ISSN: 2664-7222; Impact Factor: RJIF 5.44 

Received: 08-04-2019; Accepted: 12-05-2019; Published: 20-05-2019 

Volume 1; Issue 1; 2019; Page No. 39-40 

 

Applications of CRISPR/Cas9 technology in pharmaceutical gene editing 

1 V Iosifides 
1 Division of Pharmacognosy and Natural Products Chemistry, Department of Pharmacy, National and Kapodistrian 

University of Athens, Panepistimiopolis Zografou, 15771 Athens, Greece 

DOI: https://doi.org/10.33545/26647222.2019.v1.i1a.92 
 

 

 

 

Abstract 

CRISPR/Cas9 technology has revolutionized the field of genetic engineering with its precision, efficiency, and versatility. In 

the pharmaceutical industry, this technology has opened new avenues for drug development, particularly in gene therapy. This 

paper reviews the applications of CRISPR/Cas9 in pharmaceutical gene editing, discussing its potential in creating targeted 

therapies for genetic disorders, enhancing drug discovery processes, and developing personalized medicine approaches. The 

challenges, ethical considerations, and future directions of CRISPR/Cas9 in pharmaceuticals are also examined to provide a 

comprehensive overview of its impact. 
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Introduction 

In the landscape of modern medicine, the ability to precisely 

edit the human genome represents a monumental leap 

forward in the quest for effective treatments and cures for 

various diseases. Among the array of genome editing tools, 

CRISPR/Cas9 stands out as a revolutionary technology, 

offering unparalleled precision, efficiency, and versatility. 

Its advent has sparked a new era in genetic engineering, 

with profound implications for pharmaceutical research and 

therapeutic development. 

CRISPR/Cas9, derived from the bacterial adaptive immune 

system, has been repurposed into a powerful molecular tool 

capable of editing DNA with unprecedented accuracy. 

Unlike previous genome editing methods, CRISPR/Cas9 

enables researchers to target specific genetic sequences with 

remarkable precision, allowing for the modification, 

addition, or deletion of genes with unprecedented ease and 

efficiency. This capability has opened up a myriad of 

opportunities in the pharmaceutical realm, from elucidating 

disease mechanisms to developing novel therapies tailored 

to individual patients. 

 

Main objective 

The main objective of this research is to explore the 

applications of CRISPR/Cas9 technology in pharmaceutical 

gene editing. 

 

Principles of CRISPR/Cas9 

At the heart of CRISPR/Cas9 technology lies a sophisticated 

molecular machinery that enables targeted genome editing. 

The system comprises two main components: the Cas9 

nuclease and a guide RNA (gRNA) molecule. The gRNA 

directs the Cas9 protein to the desired DNA sequence 

through base-pairing interactions, whereupon Cas9 induces 

a double-strand break (DSB) at the target site. Subsequent 

repair of the DSB by the cell's endogenous DNA repair 

mechanisms can lead to precise gene editing through either 

non-homologous end joining (NHEJ) or homology-directed 

repair (HDR) pathways. The simplicity and versatility of 

CRISPR/Cas9 make it an invaluable tool for various 

applications in pharmaceutical research. In drug discovery, 

CRISPR/Cas9 facilitates high-throughput screening of 

potential drug targets, accelerates target validation, and aids 

in elucidating drug resistance mechanisms. By enabling 

precise manipulation of genes associated with disease 

pathways, CRISPR/Cas9 enhances our understanding of 

disease biology and paves the way for the development of 

more effective therapeutic interventions. 

 

 
 

Fig 1: Principles of CRISPR/Cas9 

 

Applications in Drug Discovery 
One of the most impactful applications of CRISPR/Cas9 in 

pharmaceutical research is in the realm of drug discovery. 

Traditional drug discovery pipelines often rely on laborious 

and time-consuming methods for target identification and 

validation. However, CRISPR/Cas9 technology has 

revolutionized this process by enabling rapid and systematic 

screening of gene function on a genome-wide scale. Using 
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CRISPR libraries, researchers can efficiently interrogate the 

function of thousands of genes simultaneously, identifying 

potential drug targets with unprecedented speed and 

accuracy. Moreover, CRISPR/Cas9 facilitates the generation 

of cellular models that accurately recapitulate disease 

phenotypes, enabling researchers to screen candidate drugs 

in physiologically relevant contexts. By expediting target 

identification and validation, CRISPR/Cas9 accelerates the 

drug discovery process and holds the promise of delivering 

novel therapeutics for a wide range of diseases. 

 

Disease Modelling 

In addition to its applications in drug discovery, 

CRISPR/Cas9 has emerged as a powerful tool for modelling 

human diseases in vitro and in vivo. By introducing precise 

genetic modifications into cellular or animal models, 

researchers can mimic disease-associated mutations and 

study their impact on disease pathogenesis. CRISPR/Cas9 

enables the generation of genetically engineered cell lines 

and animal models that faithfully recapitulate the molecular 

and phenotypic features of human diseases, providing 

invaluable insights into disease mechanisms and facilitating 

the development of targeted therapies. Moreover, 

CRISPR/Cas9 allows for the generation of patient-specific 

disease models, enabling researchers to explore personalized 

treatment strategies tailored to individual patients' genetic 

backgrounds. Through its ability to model human diseases 

with unprecedented precision, CRISPR/Cas9 holds the 

potential to revolutionize our understanding of disease 

biology and accelerate the development of novel 

therapeutics. 

 

Therapeutic Development 
Perhaps the most promising application of CRISPR/Cas9 

technology in pharmaceutical research is in the development 

of gene-based therapies for the treatment of genetic 

disorders. CRISPR/Cas9 offers a transformative approach to 

gene therapy by enabling precise correction of disease-

causing mutations in the genome. By delivering 

CRISPR/Cas9 components directly into target cells, 

researchers can edit disease-associated genes with 

unprecedented precision, potentially offering a permanent 

cure for genetic disorders. Moreover, CRISPR/Cas9 can be 

used to enhance the efficacy and safety profiles of existing 

therapeutics by optimizing drug targets or overcoming 

mechanisms of drug resistance. While challenges such as 

off-target effects and delivery issues remain to be addressed, 

the rapid pace of advancements in CRISPR/Cas9 technology 

holds promise for the development of next-generation gene 

therapies that could revolutionize the treatment of genetic 

diseases. 

 

Conclusion 
CRISPR/Cas9 technology has emerged as a powerful tool in 

pharmaceutical gene editing, offering unprecedented 

precision and efficiency in targeted genome modifications. 

Through its versatile applications, ranging from drug target 

validation to the development of novel therapeutics, 

CRISPR/Cas9 has revolutionized the landscape of 

pharmaceutical research and development. However, 

challenges such as off-target effects and delivery methods 

remain to be addressed for its widespread clinical 

translation. Nonetheless, with ongoing advancements in the 

field, CRISPR/Cas9 holds immense promise for 

personalized medicine and the treatment of various genetic 

diseases. Continued interdisciplinary collaboration and 

investment in research are essential to harness the full 

potential of this transformative technology. 
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