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The way engineering biology is carried out in academia and industry on small and big sizes 
has evolved as a result of technological advancements mixed with novel methodologies. Before 
beginning a project, a number of questions must be answered, including which host should be 
used to create the desired product and the circumstances and scale of production that will make 
it commercially viable. In order to develop microbes more effectively and predictably for use 
in industrial bioprocesses, this article describes how these difficulties can be overcome. Though 
it is not without difficulties, engineering biology is now universally acknowledged as a very 
effective strategy for locating sustainable alternatives to constrained resources. Finding suitable 
engineered microbes and bioprocesses for effective and scalable production frequently requires 
investing a lot of time, money, and effort. However, giving these project elements significant 
thought before beginning any experimental work can help to resolve any problems before they 
arise.
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Introduction
In recent years, the pharmaceutical business has seen a 
significant digital change. Production and research are heavily 
reliant on a technical infrastructure. Artificial intelligence 
(AI), blockchain, big data analytics, and data science 
advancements have drastically altered how the pharmaceutical 
sector operates. As the pharmaceutical industry continues to 
grow, technology advancements help to improve patient and 
provider experiences while also increasing the effectiveness 
and efficiency of healthcare [1]. Several examples of 
emerging technologies that are affecting the sector are 
discussed below.

Artificial intelligence 
Synthetic intelligence Artificial intelligence is being 
used by an increasing number of businesses, including 
pharmaceutical companies. AI helps the pharmaceutical 
business by hastening the processes of drug development 
and production. Companies are still looking into how these 
technologies might be used in the pharmaceutical industry 
to solve a variety of problems, including automation, 
process optimization, creating effective post-launch plans, 
and marketing. When conducting clinical trials, patient 
identification is crucial for the discovery and development 
of new medications. As a result, the use of AI streamlines the 
process of identifying eligibility requirements, accelerates 
it and makes it less expensive [2]. 

Big data analytics
To evaluate the enormous amounts of data generated during the 
drug discovery and development process, the pharmaceutical 
sector needs high-performance computers. Data management 
is a top priority because many pharmaceutical companies rely 
on outside vendors to exchange information with partners. 
Historical and current data from pharmaceutical companies 
are becoming valuable resources for predictive, diagnostic, 
prescriptive, and descriptive analytics as a result of the 
development of analytical tools. Additionally, almost all types 
of medical data, including patient records, medical imaging, 
and hospital data, to name a few are subject to these analytics 
techniques [3].

Gene editing
Gene editing's role in drug development could be completely 
changed by CRISPR-Cas9. Combining CRISPR with effective 
high-throughput technologies creates the opportunity for 
large-scale target screening. The technique may prove to be 
the turning point in the uphill struggle to find new druggable 
targets, despite the ongoing worries [4].

The way doctors treat chronic diseases is being revolutionised 
by remedial technologies like cell and gene treatments. A 
variety of genetic illnesses like cystic fibrosis and haemophilia 
may be treated with gene therapy. The methods used in 
biological and biotechnological research have changed as 
a result of system biology. One of the most difficult issues 
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facing the pharmaceutical industry today is clinical testing. 
Human organ and tissue reproductions could be created using 
bioprinting, which employs techniques similar to those used 
in 3D printing. Blockchain is a viable tool for monitoring 
and safeguarding the pharma transaction ecosystem due 
to the digitization of transactions. Because of this, the 
pharmaceutical sector is now able to innovate and develop 
a variety of platforms to promote healthcare thanks to the 
aforementioned developing technologies [5].

Conclusion
Every sector of society, including the pharmaceutical 
business, has benefited from the pandemic's warning. Every 
aspect of the industry, including operations, research, and 
healthcare innovation, is changing and being reshaped by 
emerging technologies. In this situation, numerous businesses 
have incorporated multifaceted strategies to create cutting-
edge techniques in the areas of early disease detection 
and preventative healthcare. Additionally, the potential of 
cutting-edge technologies like artificial intelligence (AI), data 
analytics, bioprinting, system biotechnology, and many more 
is being heavily employed. As a result, the development of 

revolutionary technologies will surely provide pharmaceutical 
firms with the much-needed assistance they require to spur 
growth, introduce new ideas, and work to enhance public 
health through better services and products. 
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