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Using Al from lab to jab:
how did artificial
Intelligence help us
develop and deliver
COVID-19 vaccines?

Machine-learning algorithms and deep-learning
systems were critical in the development and rollout
of the COVID-19 vaccine, a review shows.
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Artificial intelligence is being leveraged to aid in vaccine development. Credit:
Studio Miko
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When COVID-19 first swept across the globe,
researchers rushed to develop a vaccine that could
save lives and end the pandemic as quickly as possible.
Enter artificial intelligence (Al), which accelerated the
process in a way that has never been done before in
vaccine development.

Machine-learning algorithms analysed vast amounts of
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Vaccine development broadly uses two types of
artificial intelligence (though many others exist):

Machine-learning algorithms: These algorithms
are better suited for structured data and need
more human intervention to course-correct.
Machine-learning was critical in COVID-19 vaccine
development for ‘reverse vaccinology’, which looks
through a pathogen’s genetic sequences to identify
antigens that could elicit an immune response.

Deep learning: This is a subset of machine learning
that uses multilayered neural networks to simulate
the complex decision-making power of the human
brain. Deep learning typically can analyse
unstructured data sets. Deep-learning models have
been used to generate novel proteins that may

serve as potential vaccines.

Researchers at the Islamic Azad University, Iran,

undertook a detailed review of what they call a “pivotal
role” that Al played in the global health response to the
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Speeding up vaccine development

For COVID-19 vaccines like Pfizer-BioNTech’s and
Moderna’s, Al was critical in rapidly combing through
viral genomes to identify how to trigger a strong
immune response, which is crucial for an effective
vaccine.

This led to the identification of the spike protein as the
optimal target for priming our immune systems.

“Al’'s ability to integrate computational
speed with biological complexity
redefined the boundaries of what is
possible in global health responses,
signaling a new era of Al-driven
therapeutic development for future
crises.”

- Researchers at the Islamic Azad University, Iran
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clinical trials from years to months.
Al-powered clinical trials

Clinical trials also used Al to improve the sorting of
participants based on their individual risk factors, such
as age, pre-existing health conditions, and geographical
location. This allowed researchers to recruit
participants more efficiently, focusing on high-risk
populations that were most likely to benefit from the
vaccine.

Have you read?

The Global South Needs to Own Its Al Revolution

Al model predicts dengue outbreaks two months before
they start

The researchers found that using Al improved the
accuracy of trial outcomes and ensured that trials
“reflected the diverse populations most affected by the
pandemic”.
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Tackling logistical nightmares

The researchers also mapped how artificial intelligence
helped ease challenges in producing the vaccines.
Deep-learning algorithms optimised manufacturing

processes by simulating various production scenarios.

These algorithms analysed a multitude of factors,
including raw material availability, production schedules
and cold storage capacities. They could then predict
bottlenecks and offer real-time solutions, all of which
helped to mitigate potential supply chain disruptions.

Maintaining the integrity of temperature-sensitive
vaccines also relied on Al algorithms to power real-time
monitoring systems. These tracked temperature
conditions throughout the supply chain, which meant
that logistical teams were able to help distributors
adhere to the strict cold chain requirements necessary
for mRNA vaccines like Pfizer-BioNTech and Moderna.

There is substantial data not only on the promise of Al
in vaccine development and roll-out, but solid evidence
that Al has already been fundamental in the COVID-19
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transparency and equity in Al-driven healthcare

solutions”.
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