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Abstract— The main purpose of this paper is to explore how
artificial intelligence has been significant in research for
COVID-19 cure and development of vaccines. Even before
public consciousness about the threat posed by COVID-19,
artificial intelligence tools had already detected a newly
emerged pneumonia strain in China [1]. As this outbreak broke
out into a global pandemic, Al-based tools and technologies
have come forth as an invaluable support system for multiple
stakeholders inclusive of policymakers, the medical community,
and society at large across all stages of this crisis - detection,
prevention, responses, recovery along with research
acceleration. It is worth mentioning that while Al has
undoubtedly contributed significantly particularly in enhancing
accessibility to scientific publications and assisting research
efforts it cannot entirely replace clinical testing phases or
human expertise as necessary components [1,2]. Healthcare
systems are grappling primarily with organizational issues
rather than technological shortcomings during this crisis hence
these healthcare services need to be armed adequately to avert
such crises arising in the first place. Additionally, it becomes
crucial to apply critical questioning towards emergency
measures adapting technology solutions including Al post-
crisis abatement.
Keywords— Covid-19, artificial intelligence, Al tools, Al
developers, medical research, vaccines

l. INTRODUCTION

The outbreak of the COVID-19 pandemic in late 2019
effectively halted the world, necessitating an immediate and
exhaustive response from the international scientific
community. Struggling healthcare systems fought to control
virus transmission and find effective remedies; a surprising
helper emerged: artificial intelligence (Al) [2]. With its abilities
to quickly process huge data sets, detect trends, and generate
insights at astonishing speeds, Al has played a crucial part in
seeking a cure for COVID-19 and creating vaccines. This
transformative technology has not only hastened research but
also supplied invaluable tools for comprehending the virus,
streamlining treatment methods, and boosting healthcare
responses' effectiveness [3]. In this analysis, | will explore the
far-reaching effects of Al on COVID-19 investigation and
vaccine manufacturing, illuminating inventive methods in
which machine learning and Al systems have become essential

partners in our mission to triumph over this worldwide health
catastrophe [4].

In the ongoing fight against COVID-19, the deployment of
innovative tech and imaginative thinking is propelling us closer
to victory. Artificial intelligence (Al) and machine learning
(ML) are playing a crucial role in advancing our understanding
of this health crisis [5]. ML technology grants computers the
ability to mimic human intellect by swiftly identifying patterns
and gleaning insights from vast datasets. Organizations have
quickly employed their ML know-how across various domains
including enhancing customer communication, mapping viral
spread, as well as speeding up research and treatment efforts in
response to the outbreak. Developers are harnessing Al to aid
scientists in sifting through reams of studies for relevant details
linked to potential treatments and vaccines [5].

For example, researchers at Berkeley lab developed
covidscholar.org; a publicly accessible model that surfaces past
and present research findings to reveal links between them.
Amalie Trewartha, one of the developers, explains this model
supports researchers in their quest [6]. In the face of continued
adversities brought on by isolation measures and quarantine
protocols, organizations irrespective of scale, be it public or
private are adopting innovative strategies to meet both client
and worker demands. Machine learning technology has
emerged as a game changer in enabling this shift by offering
platforms for remote interactions, bolstering telemedical
practices, and ensuring uninterrupted access to food supplies
[6,7].

Within medical facilities and government establishments,
machine-learning chatbots have found utility in undertaking
contact-free screenings for symptoms of the COVID-19 virus
and managing various queries from the general public [7]. One
prominent example is Clevy.io, a French startup connected with
Amazon Web Services (AWS), which has unveiled an
interactive  chatbot designed to streamline official
governmental communications related to COVID-19. Powered
by real-time data sourced from both French governmental
authorities & World Health Organization (WHO), this chatbot
gauges recognizable signs of the disease while providing
relevant answers relating to prevailing governance guidelines
[8]. With over 3 million messages exchanged to date, this Al
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chatbot assists efficiently in addressing wide-ranging questions
without imposing additional strain on healthcare or government
assets. Several French towns such as Strasbourg, Orléans, and
Nanterre currently rely on this chatbot solution for
disseminating verified critical information [9].

1. RESEARCH PROBLEM

The main problem that this research will solve is to explore
how artificial intelligence has been valuable in finding the cure
for COVID-19. The global fight against COVID-19 has
resulted in immeasurable pain and devastation. But, it has also
showcased what incredible accomplishments are possible
through collaborative endeavors. The noteworthy analytical
potential of artificial intelligence (Al) coupled with high-
performance computing emerges as priceless assets in the
identification of trends within the spread of the coronavirus [9].
Public health authorities are empowered by these technologies,
allowing them to closely monitor the virus's transmission
patterns and swiftly develop efficient responses. In the realm of
healthcare, Al plays a vital role when it comes to facilitating
robot interactions and other tools used during patient
encounters, as minimizing human contact remains crucial. The
collaborative and unrestricted nature of Al research and
development transcends boundaries to offer a glimpse of future
advancements through international cooperative efforts.
However, it is important to recognize that Al, while potent, is
far from being a cure-all for COVID-19 [10]. On the contrary,
present-day Al methodologies demand considerably large
volumes of meticulously labeled data to deliver results -
something currently in short supply. Additionally, human
judgment remains irreplaceable when scrutinizing Al-
generated pattern recognitions with meticulous precision.

1. LITERATURE REVIEW

A. Search for COVID-19 cure using Al

The progress in the use of artificial intelligence (Al) to
search for a COVID-19 vaccine offers an optimistic path
toward expediting our capacity to safeguard medical
professionals and suppress the pandemic's growth. Biomed
science and research have historically leaned on various
computational methodologies, with Al serving as a natural
progression along this scientific trajectory[6]. Al has already
proved its mettle by swiftly generating virus structure
estimates, effectively saving scientists precious months of lab
work. Although Al faces limitations due to the intricate

"continuous"  regulations and infinite  combinatorial
probabilities ingrained in protein folding studies, its
contributions  remain undeniable[10].  Significantly, an

American startup called Moderna has leveraged bioinformatics,
including Al techniques, to expedite prototype vaccine
development for human trials dramatically. Similarly, in
cooperation with academic institutions, Chinese tech behemoth
Baidu introduced the Linearfold prediction algorithm
significantly amping up speed and accuracy in secondary
ribonucleic acid (RNA) structure predictions of viruses yielding
vital information about its spread patterns[11]. This algorithm's
ability to predict the COVID-19 RNA sequence's secondary
structure within just 27 seconds compared to traditional
methods taking 55 minutes indicates how much progress Al has

made now in combating COVID-19 [11].
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Fig i: Role of Al in Medical Imaging

B. Challenges with Al

The perplexing and intricate COVID-19 pandemic is a
dynamic, open system fraught with interplay between elements
like hierarchy, self-organization, interactions, heterogeneity,
and dynamics. To comprehensively address the virus and
disease, it is necessary to have a multi-faceted approach that
encompasses virology, biology, epidemiology, and medicine to
identify both specific and holistic features[12]. Al systems and
tasks need to confront the diverse complexities associated with
SARS-CoV-2, and COVID-19 as well as the behavior,
processes, and systems linked to it. These challenges
encompass quantifying data complexities, managing intricacies
of SARS-CoV-2 & disease addressing complexity related to
pandemics & designing innovative Al-driven products and

applications  services supporting treatment epidemic
management logistics/resource planning combating COVID-
19[12].

C. Multifaceted Al Contributions in COVID-19 Research

Al has emerged as a pivotal player in various aspects of the
fight against SARS-CoV-2 offering important contributions
across multiple domains such as virus diagnosis mutation
analysis resurgence prediction biomedical analysis contact
tracing containment strategies vaccine development as well as
creating systems & applications for virus containment[13]. For
managing complexities related to a pandemic, Al contributes
through testing treatment management logistics/resource
planning combatting COVID-19 aiding in managing
complexities tied to pandemics. In regards to disease
management, Al has been a significant factor in the analysis of
diseases, genetic research, patient health care, medical system
optimization, drug creation, and transforming the healthcare
industry[13]. The progress that Al methods have achieved in
terms of diagnosing and treating both COVID-19 and its virus
is remarkable[14]. However, we must acknowledge that despite
Al's potential, it does have some limitations. Most of Al's
COVID-19-related studies have concentrated on conventional
techniques with limited attention to creating groundbreaking Al
methodologies. Advancements in developing anti-SARS-CoV-
2 drugs and vaccines via Al remain relatively restrained;
additionally, interdisciplinary teamwork within the Al area has
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somewhat

also been restricted [14].
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Fig ii: Al's Contribution to COVID-19 Research
D. Research and treatment

In their quest to comprehend and address COVID-19,
healthcare providers, and researchers are struggling to tackle an
inundation of information, making it challenging to obtain
practical insights for effective treatment tactics. In a bid to
tackle this info overload, AWS brought forward CORD-19
Search - an Al-driven search platform tailored to aid
researchers in rapidly accessing pertinent research docs via
machine learning's prowess. This novel tool harnessing the
gigantic trove of CORD-19 dataset containing over 128k
research papers and related content employs Al techniques in
unearthing valuable medical insights from unstructured texts
while also offering impressive capabilities for querying in
natural language - thus accelerating the pace of discoveries in
COVID-19-focused research [14].

Within the landscape of medical imaging, Al is assisting
experts in spotting patterns within images thereby elevating
radiologists' diagnostic power and allowing earlier disease
identification. Innovative strategies empower doctors to
promptly assign patients to a suitable level of treatment, even
before confirming a COVID-19 diagnosis. The machine
learning algorithm, trained using 22,000 annotations by human
radiologists, overlays X-ray images with color-coded maps
indicating the likelihood of pneumonia, revolutionizing how
diagnosis is done[15]. Moving on to the United Kingdom,
BenevolentAl, an Al firm and AWS ally, has directed its Al
platform toward comprehending the human body's response to
the coronavirus [15]. This hasty progression toward clinical
trials highlights not only the pressing nature of this pandemic
but also the crucial part Al plays in hastening the discovery of
groundbreaking treatments.

E. Covid-19 Vaccine

In the never ending hunt for a COVID-19 antidote, artificial
intelligence (Al) is assuming two crucial roles: proposing
vaccine ingredients by deciphering viral protein architectures
as well as expediting the assessment of tens of thousands of
germane scientific papers, all at an unmatched pace. In recent
weeks, collaborations involving establishments like the Allen
Institute for Al plus Google DeepMind have led to Al tools and
accessible datasets that are now available worldwide to
scientists [15,16]. Vaccines work by imitating a contagion
thereby instigating the body's production of protective white
blood cells and antigens. They can be roughly classified into
three types: whole-pathogen vaccines, which employ weakened
or inactivated pathogens; subunit vaccines such as pertussis or
shingles vaccines which utilize specific portions of germs like

proteins; and nucleic acid vaccines which inject genetic
material from pathogens into human cells to rouse an immune
response [16]. Remarkably, it is subunit and nucleic acid
vaccines that benefit most from the speed-up facilitated by Al
about COVID-19 vaccine development.
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Fig iii: Impact of Al on Vaccine Development:

Proteins, essential constituents of viruses, comprise
distinctive sequences of amino acids that govern their unique 3-
dimensional configurations [16]. Grasping the framework of a
protein plays a central role in comprehending its functionality,
as it permits researchers to create drugs that interact with the
distinct contours of proteins. However, it is critical to note that
exploring all potential shapes of proteins to identify their
exclusive 3D formations would consume an impractical amount
of time, surpassing the age of our universe[16]. In January,
Google DeepMind launched AlphaFold, an innovative system
capable of foreseeing the 3D structure of proteins based on their
genetic sequences. By early March, AlphaFold was tested
against COVID-19-related hurdles [17]. DeepMind's ingenious
creation released approximations of protein structures for
multiple less-researched proteins associated with SARS-CoV-
2, the virus responsible for COVID-19, providing valuable
insights for the wider research community [17].

- Protein Structure Prediction Accuracy

Accuracy (%)

» wp“’"‘d‘

ot
awion®! et
ool

Fig ii: Al in Protein Structure Prediction

Concurrently, scientists from The University of Texas at
Austin and the National Institutes of Health employed a widely
accepted biological technique to construct an atomic-scale map
in 3D format for a component of the virus that binds to and
contaminates human cells - called spike protein [17]. This
groundbreaking achievement resulted from years spent
consistently on various coronaviruses like SARS-CoV and
MERS-CoV. One notable example of AlphaFold's predictions
demonstrated a precise representation of this spike
configuration, emphasizing the effective teamwork between Al
and conventional forms of investigation [17].
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V. SIGNIFICANCE AND BENEFITS

The integration of Al technology in the search for the
COVID-19 cure and the production of vaccines presents
extraordinary milestones in research medicine. In a period
where time is imperative, Al emerges as a strong backup in
expediting the tempo of investigations. The conventional
approach toward scientific breakthroughs typically includes
laborious experiments and data analysis, which can both
consume time and resources. However, Al's capacity to swiftly
process and scrutinize extensive datasets speeds up crucial
aspects of investigations, allowing scientists to promptly gain
valuable insights into the virus and possible treatment methods
[18]. This quickened pace is particularly vital during a
worldwide pandemic, where every second counts. Among the
most notable advantages of Al lies in its ability to bolster drug
revelations. Pioneering Al algorithms can effortlessly scour
through colossal collections of chemical compounds and
prophesize potential drug options for COVID-19 treatment. By
efficiently spotting pre-existing drugs that might be repurposed
for this newfound coronavirus, Al simplifies the drug
development pipeline. This not only saves precious time but
also introduces a cost-effective way to identify promising
solutions that will ultimately benefit patients across the globe.
Furthermore, Al's skill in managing and comprehending vast
troves of information extends to the analysis of scientific
writings too. The unmanageable bulk of investigation papers
and texts linked to COVID-19 can easily overwhelm human
researchers. To ease their burden, Al-driven tools such as
CORD-19 Search have emerged, assisting researchers in
navigating this mountainous load of data. These systems can
extract pertinent medical learnings from unorganized written
content [18]. By facilitating swift access to valuable info these
systems significantly speed up the process of discovery. Al also
plays a pivotal part in comprehending viruses at their core
molecular level where proteins are key constructs dictating their
functions via distinctive 3D structures. Traditionally unraveling
these structures is tedious and time-intensive however Al has
revolutionized this process Systems such as AlphaFold have
shown impressive accuracy in forecasting protein arrangements
based on genetic sequences which saves copious amounts of
time while granting deeper insights into mechanisms paving the
way for targeted treatments.

V. FUTURE IN THE U.S

The future of artificial intelligence (Al) in the United States

harbors vast promise and potential throughout multiple sectors,
including healthcare, education, finance, and beyond. As Al
technologies persistently progress, they stand ready to usher in
transformative shifts that will sculpt the nation's economic,
social, and technological landscape. Al finds itself positioned
to completely overhaul how medical services are rendered and
handled. Al-infused applications like anticipatory analytics,
interpretation of medical images, and analysis of patient data
already display remarkable potential [18]. These technologies
can enhance diagnostic precision, support treatment
strategizing as well and streamline administrative tasks. By
harnessing the power of Al healthcare providers can extend
more exacting and personalized care options to patients
potentially resulting in improved outcomes along with reduced
costs. Additionally, Al can play an instrumental part in drug
exploration along with vaccine formulation as shown during the
COVID-19 pandemic [18]. The U.S. healthcare system stands
to gain significantly from Al's aptitude for elevating patient
care efficiency alongside driving advances in medicine. Within
the sphere of education, Al-propelled customized learning

platforms are poised to transform age-old instructional
methods. Al's potential in the financial sector is equally
significant. Al-driven algorithms are used for fraud detection,
risk assessment, and algorithmic trading, among other
applications. These technologies enable financial institutions to
make more informed decisions, mitigate risks, and enhance
customer experiences. Moreover, Al can assist individuals with
their financial planning and investment strategies by granting
them access to financial expertise. In national security and
defense, Al is becoming increasingly indispensable [18]. Al-
powered tools for threat identification, cyber warfare, and self-
governing systems hold the capability to radically transform
military operations and homeland security. The U.S.
government acknowledges the crucial value of Al in preserving
its position of dominance and its national security interests.

VI. CONCLUSION

The main aim of this paper was to explore how artificial
intelligence has been valuable in finding a cure for COVID-19.
The spread of this pandemic has thrown us into unfamiliar
grounds, demanding unheralded levels of scientific innovation
and collaboration. Al has popped up as a shining ray of hope,
significantly fast-tracking diverse facets of research, treatment
progressions, and our grasp on the virus. From anticipating
protein structures to hastening drug findings, Al has showcased
its potential to overhaul the field of medicine. It hasn't only
conserved time but also provided cost-effective answers. These
have taken us closer to pinpointing effective treatments and
vaccines. Furthermore, Al has played a pivotal part in
negotiating the towering amounts of research papers. This has
enabled researchers to swiftly access crucial information. As
we peer into tomorrow, Al's importance in battling COVID-19
and other global health predicaments cannot be stressed
enough. It remains an influential instrument that complements
human expertise while quickening scientific discoveries.
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