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ABSTRACT 

he study examines the extent to 

which COVID-19 pandemic made 

impact in the field of science and 

technology. Daily living has changed 

immeasurably since the world was 

introduced to COVID-19. The global 

pandemic has not spared a single 

geography around the globe. Now, nearly 

2 years later, most of us are at home, using 

tools like Zoom, and other technologies to 

stay in touch with family and colleagues. 

We are buying almost everything via e-

business and having it delivered to our 

door, including groceries and 

prescriptions sometimes. The importance 

of technology in our lives has never been 

more apparent. Although many 

technologies and platforms existed pre-

pandemic, their importance to our daily 

living increased exponentially during the 

pandemic. This is likely to continue in 

many areas post-pandemic. 
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Introduction: 
The present millennium 

has witnessed a series of 

health challenges ranging 

from the Middle East 

Respiratory Syndrome 

(MERS), first discovered in 

Saudi Arabia in 2012, the 

Western African Ebola 

virus in Guinea between 

2013 and 2016, to the 

Brazilian Zika virus in 

2015. Unexpectedly, the 

beginning of the year 2020 

saw the emergence of yet 

another deadly virus 

(COVID-19), which is a 

severe acute respiratory 

syndrome coronavirus 2 

(SARS-CoV-2) (WHO, 

2020). The first index case 

of COVID-19 surfaced as 
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nknown acute pneumonia in Wuhan hospital, a city in Eastern 

China. Consequently, WHO declared the virus a global pandemic 

on March 11, 2020, WHO (Cai etal., 2020; Wang et al., 2020) 

having been previously recognized as a “Public Health Emergency of 

International Concern (PHEIC)” on January 30, 2020. 

The sudden emergence of the novel coronavirus has affected the entire 

world in an unprecedented manner. Thus, the issue has and continues to 

gather momentum by day owing largely to the growing rate of human-to-

human transmission, causing severe respiratory disorder, and more 

damaging, is its unrestrained lethality. In fact, within the space of 6 months, 

1 over 7 million people have contacted the virus, causing the death of 

nearly 434,796 people, while about 4,272,909 recovered from the virus 

(Worldometer, 2020). The lack of available clinical vaccines to combating 

the virus prompted the global resolve for the adoption of maintaining 

personal hygiene measures. This move was commended globally and 

particularly by the World Health Organization (WHO), tagging it as 

“unprecedented in public health history” (Crossley, 2020). 

Daily living has changed immeasurably since the world was introduced to 

COVID-19. The global pandemic has not spared a single geography around 

the globe. Now, nearly 1 year later, most of us are at home, using tools like 

Zoom, and other technologies to stay in touch with family and colleagues. 

We are buying almost everything online and having it delivered to our 

door, including groceries and prescriptions sometimes. The importance of 

technology in our lives has never been more apparent. Although many 

technologies and platforms existed pre-pandemic, their importance to our 

daily living increased exponentially during the pandemic. This is likely to 

continue in many areas post-pandemic. The pandemic will have long-term 

impact on our society. An area where we are bound to see such effects is 

technology, which will inevitably be influenced by the lessons learned 

during an unprecedented and difficult period in our history. 

u 



06.30.2021  Pg.59 

   
         Vol. 16, No. 3 
 
 

BERKELEY RESEARCH & PUBLICATIONS INTERNATIONAL  
Bayero University, Kano, PMB 3011, Kano State, Nigeria. +234 (0) 802 881 6063,  

  
 
 
 

ISSN: 1211-4401 

International Journal of Medical, Biological and Pharmaceutical Science 

Impact on Basic Science 

Amid the rising number of COVID-19 cases, most countries have resorted 

to imposing nationwide lockdown measures to curb viral transmission and 

spread. These measures have included closing schools, universities, and 

research institutions, alongside borders and businesses, and have led to 

the imposition of strict restrictions on population movement. As a result, 

universities and research institutions have had to carefully define and 

allocate essential research activities, and all non-essential research 

inevitably came to a halt.  

Much of research within the basic sciences involves wet laboratory work, 

making it difficult for research scientists to transition toward working from 

home. In comparison, computational dry laboratory research can be 

performed remotely. In a survey conducted between 15th and 23rd April 

2020, 25% of life scientists reported between 1 and 6 months’ worth of lost 

work due to the closure of universities and research institutions, with the 

majority of these being from wet lab (73%) as opposed to dry lab (31%) 

researchers. Additionally, only 10% of wet lab researchers reported “at 

least 80% productivity”, in comparison to 29% of dry lab researchers. In 

another survey conducted by Research Australia in May 2020, an inability 

to perform remote research was identified as a major issue affecting over 

50% of participants. It was also highlighted that research outcomes among 

basic science researchers were more likely to be affected after the year 

2020, in comparison to clinical researchers. 

The COVID-19 crisis has impacted scientific research involving laboratory 

animals. Due to staff shortages (resulting from sickness and quarantine), 

and disruptions in the supply chain of essential goods such as bedding, 

food, and veterinary drugs, concerns regarding the care of laboratory 

animals have been raised. In a microbial immunology lab based at the 

University of Pennsylvania Perelman, School of Medicine, over three-

quarters of rodents were culled (bred to yield genotypes capable of 

facilitating study of the immune system response to bacterial invaders). 

Such scientifically valued resources could take years to re-build to pre-

COVID-19 levels. Over a thousand mice and/or rats were similarly culled 
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at The Max Delbrück Center for Molecular Medicine in Germany, and 

hundreds of transgenic fruit flies were discarded at Tsinghua University in 

China. In both cases, disruption caused by the pandemic and elapsed time 

would have led to these organisms being unusable for experimentation. 

Numerous universities  and research institutes have urged laboratories to 

reduce the number of live animals in their care. Inevitably, this has raised 

ethical questions. 

Similar disruptions have been felt by researchers involved with cell 

culture. A team of stem-cell scientists based at the Allen Institute for Cell 

Science in Seattle reported to having frozen hundreds of cell lines due to 

the closure of research laboratories. Once thawed, experiments are 

conducted to confirm the integrity of the experimental cell line. However, 

there is the possibility that issues regarding a compromise in integrity may 

arise, affecting all future and downstream applications. Post-thawing of 

samples can also be time-consuming to researchers. As a result, 

laboratories may require many months to re-build their research back to 

pre-COVID-19 levels, and perhaps even years in the event of compromised 

samples. 

Supply shortages have also affected basic scientific research. A sizeable 

proportion of researchers are required to wear personal protective 

equipment (PPE) to protect themselves from the risks of laboratory work. 

Considering marmosets, macaques, and certain strains of cats, mice, and 

ferrets have been suggested to be susceptible to coronavirus infection, 

adequate PPE is necessary to provide user protection and to avoid cross-

infection. However, the COVID-19 crisis saw severe PPE shortages 

worldwide, alongside the prioritization and allocation of available stocks 

to frontline healthcare workers. In addition, researchers faced shortages in 

other laboratory resources including cell culture media and RNA extraction 

reagents – materials utilised for the purposes of COVID-19 testing. In 

response to institution closures, many laboratories donated PPE stocks to 

hospital staff, alongside other laboratory materials to aid the COVID-19 

testing effort. 
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Inevitably, the current pandemic saw a shift in research towards those 

focused on COVID-19. For example, scientists involved in research related 

to ophthalmology at the Institute de la Vision in Paris turned to supporting 

laboratories involved in activities pertaining to COVID-19. Several cancer 

research laboratories have also switched to exploring the therapeutic 

potential of anti-neoplastic agents in COVID-19. Candidates such as 

hydroxychloroquine, lopinavir/ritonavir, and remdesivir are repurposed 

therapeutics having originally emerged from studies on malaria, HIV and 

Ebola, respectively. With new and ongoing non-COVID-19 research paused 

as well as a growing number of scientists switching to COVID-19 research, 

there is increasing concern that basic science research on other leading 

diseases including cardiometabolic diseases and cancer, which contribute 

to significant morbidity and mortality worldwide, could become 

irrevocably stifled. Should scientists embrace this change, a vast shift in the 

scientific landscape may ensue. The crisis may also have a strong influence 

on incoming students, leading to an increase in interest in infectious 

diseases and statistical modelling programmes. 

 

Impact on clinical science 

Since March 2020, the challenge of performing clinical research has been 

immense due to the suspension of many healthcare services. The impact of 

COVID-19 on clinical studies was immediate and will have long-standing 

consequences. Many clinical trials have been paused with the exception of 

those focused on COVID-19. Enrolment into new studies has also been 

suspended due to the risk of spreading COVID-19. Where possible, on-

going and future clinical trials have been revised to allow for the 

implementation of virtual monitoring systems to minimize participants' 

risk of infection. The US Food and Drug Administration (FDA) has since 

provided guidance on the conduct of clinical trials of medical products 

during the COVID-19 pandemic. This was performed to assist sponsors in 

assuring the safety of trial participants, to maintain trial integrity, and to 

ensure compliance with good clinical practice (GCP). For current trials, 

considerations have included the use of electronic data capture via 
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telemedicine, phone interview, or alternative locations for assessment, 

ensuring that participants are continually informed of any changes to the 

study protocol, decisions on whether alterations to the original statistical 

analysis plan should be made in light of potential missing data (e.g. from 

missed study visits or study discontinuation) and the potential need to stop 

ongoing recruitment. 

In addition to ongoing clinical trials, COVID-19 has affected trainees in all 

areas of research. The integrated clinical academic training pathway 

provides dedicated time to undertake clinical research, research training, 

and professional development whilst maintaining exposure to clinical 

practice. In the early phases of the pandemic, the authorities of Health 

Education England (HEE) contacted those in such placements to be 

seconded back into their clinical programme of training. Appropriate 

pauses or deadline extensions for the submission of academic work were 

granted to those returning early. The HEE has since indicated the provision 

of adequate support to guarantee a safe transition. Due to the shift in focus 

from research to patient care, the suspension of research activity has also 

been seen amongst the senior physician-scientist. Sponsors and funding 

bodies have since indicated extensions to grants to protect the careers of 

many. Evidently, the COVID-19 pandemic will have a significant and long-

lasting impact on the productivity of the scientific workforce worldwide.  

 

Impact of Covid-19 on Technology 

The COVID-19 pandemic altered our world in many ways including the 

acceleration of digital transformation. Here we discuss the five technology 

megatrends of our times and how their adoption was accelerated by the 

reality of trying to sustain business as well as live and cope in a COVID-19-

impacted world. While many were juggling at-home schooling of children 

and professional responsibilities amid stay-at-home orders because of 

COVID-19, the digital transformation accelerated. Here are five of the 

biggest technology trends of our times and how the coronavirus pandemic 

accelerated their adoption. This acceleration will change how businesses 

operate and compete as they emerge out of the pandemic.   
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Artificial Intelligence (AI) 
Even before COVID, artificial intelligence helped organizations engage with 
customers and automate and enhance business processes. We have more 
data than ever before and AI allows us to make sense of the data faster. 
During the COVID pandemic, when time was of the essence, AI helped 
public health officials predict infection rates as well as ICU demand and 
capacity. As we start to emerge from lockdown, AI is helping companies 
understand economic trends, as well as their competitors and customers. 
One of my clients is a construction company and they are using AI and 
satellite image data to better understand and analyze progress against 
their competitors. AI can read now read, write, see and speak. Summarize 
Bot, an AI and blockchain-powered bot, consolidates all types of 
information in a concise summary of the key points, keywords and most 
important parts of the content. AI can not only read, but it can now write. 
Not only do human writers produce content for some of the biggest names 
in journalism such as The New York Times, Washington Post and Forbes, 
but machines do as well. Alibaba, the world’s largest e-commerce platform, 
automatically generates product descriptions through natural language 
processing AI. We have seen AI with the sense of sight as well through facial 
recognition and machine vision capabilities. Domino’s Pizza uses machine 
vision and an AI tool to scan pizzas to ensure it passes quality-control 
standards. And, certainly, in healthcare, machine learning helps scan 
images of people’s lungs to see the affects of coronavirus and other 
diseases, evaluate other images and analyze X-rays and otherwise help out 
with automation and accessibility. Artificial intelligence helps machines 
speak as well. Chatbots are an integral part of regular customer 
communication and engagement especially as more people were 
furloughed due to COVID. Lidl supermarket has a wine bot called Margot 
that gives customers wine recommendations via Facebook Messenger that 
will complement whatever they’re eating. Many of us rely on Siri, Alexa and 
Google Home to speak directions, the forecast, our schedules and more to 
us each day and they can do this because of artificial intelligence. 
 
 Robotics, Drones and Vehicle Automation 
The next mega trend that accelerated during COVID-19 is the use of 
robotics, drones and vehicle automation. Of course, AI is a massive enabler 
to these technologies. To ensure compliance with  social distancing, China 
used drones to monitor its population, Amazon put machine learning to use 
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in its warehouses to confirm social distancing and in Singapore, a Boston 
Dynamics robot in the shape of a dog and aptly named Spot patrolled parks. 
If a violator was spotted, Spot would approach and play a recorded 
message to remind them of the mandates for social distancing and large 
groups. Another way robots, drones and vehicle automation are put to use 
is to ensure resiliency of the supply chain. During COVID, many companies 
experienced disruptions to their supply chains. In order to avoid that 
situation in the future in the event of future pandemics, they are beginning 
to explore how to minimize human involvement in the supply chain where 
possible. As a result, the use of robots for deliveries and automating trucks 
and ships throughout supply chains is being tested. 
UPS has already been delivering cargo with self-driving trucks since last 
year between Phoenix and Tucson, Arizona, in a partnership with 
TuSimple. And Daimler Trucks and its subsidiary Torc Robotics have 
deployed heavy-duty trucks on the public highways in Virginia. Amazon 
received FAA approval to use delivery drones from Wing (a subsidiary of 
Google parent company Alphabet) to make deliveries in Blacksburg, 
Virginia, and the demand more than doubled during the COVID-19 
pandemic. JD.com, the Chinese e-commerce giant had already been using 
drones for delivery since 2016. In healthcare, robots have been used to 
deliver medicine, complete patient intake and even for surgery. Mako 
robotic systems have already completed more than 300,000 hip and knee 
replacement surgeries. If you’re a Google employee or signed up for taxi 
service through Waymo, you can be driven by an autonomous vehicle to 
your destination. Although it’s still in the pilot program stage, it’s a sign of 
what to expect in the future. In Dubai, a two-seater, self-flying taxi called 
the Volocopter is being used. The reality is that nearly anything can be 
automated. In fact, a 400-year-old temple in Japan has a robotic priest and 
there’s a French nightclub with robot pole dancers.   
 
The E-Service and Cloud Revolution 
One of the ways that makes companies adaptable to market conditions is 
the ability to dial up or down their services through as-a-service platforms 
and through the cloud. We now have as-a-service solutions for artificial 
intelligence, robotics, machine learning and other technologies. This makes 
it possible for companies to partner with IBM, Microsoft, Amazon and other 
as-a-service and cloud providers to use their AI platform and pay for what 
they need when they need it. For example, during COVID, Zoom saw very 
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high demand for its service as people were working remotely but still 
needed to conduct business. Zoom was able to accommodate this huge 
spike in demand because they scaled up with their cloud provider. Cloud 
gives you the ability to scale up and down as necessary. Today it’s possible 
to lease robotic devices for a number of different uses including for 
security, warehouse picking and assembly lines through robotics-as-a-
service providers such as Google, Amazon and Honda. 
 
Faster Networks and 5G 
While we were forced to work from home during the pandemic, many 
companies realized positive outcomes and even after COVID-19 is behind 
us we’ll still need stable wireless networking. The number of devices 
needing to be connected wirelessly will continue to grow as will the varied 
streams of data. The fifth generation of the internet, 5G will transform 
things and it will be so much faster than 4G. The speed and reliability of 5G 
will enable even more technologies to be adopted be a wider variety of 
organizations and industries. In fact, there’s now facial recognition for 
salmon farms deployed at fish farming giant Cermaq. The system uses 
cameras capable of 3D scanning and can tell fish apart by the pattern of 
spots around their eyes, gills and mouth. This technology can help monitor 
the health of the fish population and contribute to increases in production. 
However, for this type of technology to be used seamlessly it requires a 
mobile network capable of handling large amounts of data. 5G allows for 
the connection that is needed on the mobile internet. The as-a-service 
trend will also be able to expand with the capabilities of 5G and can open 
the door to different use cases such as in entertainment and gaming and 
enables all the other technologies discussed here. 
 
Extended Reality (Augmented, Virtual and Mixed Reality) 
When shops weren’t open due to COVID-19, those that had virtual reality 
were able to sustain better during the pandemic than those who didn’t. 
There are many ways extended reality including augmented, virtual and 
mixed reality help enhance the customer experience. There is now a way 
to have an eye exam through a VR headset and once you get a prescription 
you can try out different styles of frames through an augmented reality 
platform. This try-before-you-buy capability through extended reality is 
offered when shopping for hats at Tenth Street, the IKEA Place app where 
you can see how a piece of furniture will look in your home as well as 
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through Dulux Visualizer to help you make the right paint color choice for 
your room. The same technology helps you see how new cosmetics or 
haircuts will look on you. In education, extended reality can make a 
powerful impact and make lessons more engaging. As an example, students 
can feel immersed in a history lesson or feel like they are walking down the 
streets of Ancient Rome or in another person’s shoes. This technology has 
plenty of marketing applications as well. Fast-food chain Burger King 
created a “burn that ad” campaign that used augmented reality to “burn” 
up competitors’ ads. After a customer burns an ad, they are rewarded with 
a free Whopper.  
 
Conclusion and Recommendations 
COVID-19 has led to the imposition of numerous scientific limitations on 
clinical and surgical trainees worldwide. Basic scientific research has been 
particularly hard hit in light of nationwide lockdown measures, whilst 
clinical scientists have witnessed similar hardships in response to the 
suspension of healthcare services and an abrupt return to full-time clinical 
duties. Although the scientific infrastructure used to promote research 
preparedness in response to worldwide crises differs across continents, 
research scientists have mobilized swiftly with an extraordinary show of 
solidarity. The resulting level of international collaboration is greatly 
anticipated to shape the future of scientific research, coinciding with the 
up rise of virtual and telecommunication modalities for data dissemination 
and communication. The long-term consequence of the COVID-19 
pandemic on research and training programs is difficult to ascertain, 
however it is anticipated that the current crises will shape working and 
teaching patterns within the scientific world for years to come. Although 
the overwhelming effects of the COVID-19 pandemic on the medical and 
surgical academic workforce have been undeniable, major global events 
often leave dramatic imprints on science, and overcoming these academic 
hurdles requires a concerted research effort. 
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