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Abstract—With the widespread infection of Covid 19,
development of rapid Covid 19 tests is essential.
Lyophilization is a drying process that allows for long
term stability. Many factors come into play when trying
to successfully Lyophilized reagents including the
ingredients of the reagent. If the proteins of the reagent
are broken down in the process, the reagent is no longer
effective in detecting Covid 19 in a patient. Once
Iypolization is successful you must look at how tests can
be distributed. While determining the best distribution
method, a Point of care testing device is required.
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Project Description

COVID-19 has spread across the globe and infected
millions of humans. Developing countries lack the
technology to detect and treat COVID-19. To prevent the
spread of disease, there is a critical need for quick, sensitive,
reliable, point-of-care and economical methods for the
laboratory diagnosis. [1] In this study, we are looking at
reagent mixtures to lyophilize and create a point (PoC) of
care device.

Figure 1:

1. Reagent

Effective reagents are critical for the detection of
Covid-19 (figure 1). Reagents contain biological
components which must be preserved during lyophilization.
Reagents include enzymes, primers, nucleotides, probes and

4 biomarkers. At high temperatures, the enzymes in the
reagent will break down and become ineffective.

A reagent is a chemical substance that is utilized to
facilitate a chemical reaction. Reagents can be composed of
many substances. We will focus on the enzymes in the
reagent that are vital in detecting the RNA strands found in

Covid-19. The multitude of mechanisms involving enzymes
that are utilized to catalyze chemical processes is extensive.
We will look at some of the common processes that can be
manipulated to generate signals in order to detect the
presences of diseases such as Covid-19. Research on the best
lyophilization reagent is continuous (figure 2)

Figure 2:

1.1. CRISPR-Cas Enzymes

Clustered regularly interspaced short palindromic
repeats are also known as CRISPR. CRISPR is a family of a
DNA sequence that was discovered in the genomes of
prokaryotic organisms. Multiple Cas proteins are used to
detect prokaryotic organisms. Cas9 is RNA guided to detect
and cleave dsDNA. Cas 12 and 14 cleave ssDNA and is
followed by collateral trans-cleavage of ssDNA molecular
beacon probes to generate fluorescence. Cas 13 ssRNA and
is also followed by collateral trans-cleavage of ssRNA
probes to generate fluorescence.

1.2. Redox Enzymes

Redox enzymes are often used due to their
expedited results and easily detectable signal. The signal is
initiated from the oxidation or reduction of substrates. The
most common oxidase enzyme is glucose oxidase. In the
process of oxidizing glucose, hydrogen peroxide is
produced. Electrochemiluminescence is used to detect redox
reactions.



1.3. Peroxidase

Peroxidase enzymes catalyze the splitting of
peroxidases into either water or alcohol in the presence of an
electron donor. The most popular and commonly employed
peroxidase is horseradish peroxidase, a metalloenzyme that
derives its redox capacity from an iron-containing heme
group.

2. Point of Care

Point of care testing (PoCT) is essential in
underdeveloped countries where technology, medical
professions, and financial stability are scarce.
PoCTtechnologies can be separated into two categories. The
first is a large table-top device that is used for analysis.
While the devices are still large, they have been reduced in
size and complexity. These include critical care analysers
and, more recently, small haematology and immunology
analysers [2]. The second category that was the focus of the
study are small smaller handheld devices that provide
qualitative and/or quantitative data.

2.1. Point of Care testing device

Point of care testing devices ( figure-3 ) must
follow guidelines set by the World Health Organization
(WHO). ASSURED guidelines were developed to ensure
that the technology can address the needs of the user in a
clinically and cost effective manner and avoid the
introduction of possibly expensive devices which fail to
deliver the required outcomes. [2] ASSURED is an acronym
meaning affordable, sensitive, specific, user-friendly, rapid
and robust, equipment-free, and deliverable to end users.
The device must be affordable to those at risk of becoming
infected. [3]

Figure 3: [3]

2.2. Affordable

In underdeveloped countries, financial resources
are limited. Affordable PoCT devices are essential for early
detection of infection. Economies in underdeveloped
countries are lacking the resources to budget a reasonable
percentage of gross domestic production that is allocated to
health care. To determine affordability, each health
programme performs an economic analysis based on the cost
data for specific countries. Cost data includes staff,
implementation, patient cost, etc. The more cost-effective
and affordable, the greater amount of accessibility for
possible infectious patients to become diagnosed.
.

2.3. Sensitive

The test should be sensitive enough to prevent a
false negative. A false negative will prevent patients from
getting the care they need and will also help to spread the
infectious agent. To help with sensitivity, we plan on adding
a control step to allow confirmation that the test was
administered properly and valad.

2.4. Specific

The test should be specific and avoid a false
positive. When a false positive occurs, this could result in a
shortage of medicine. False positives could double the cases
and medicine needed to deter the spread of the infectious
agent. The medicine administered could also harm the
patient by killing good bacteria in the stomach. The financial
impact for medicating uninfected patients could affect the
economy negatively.

2.5. User-friendly

The test should be easy to administer and diagnose.
Tests should be easy to perform in 2–3 steps and require
minimal user training with no prior knowledge of diagnostic
testing. A patient should administer and understand the
results with confidence and certainty. Patients' ability to
diagnose will allow for early treatment, quarantine and
preventative actions for close contacts.

2.6. Technology accessibility

New advancements in technology (figure 4) have
made it possible to utilize smart phones for diagnosis in
diseases. Smartphone technology is expanding exponentially
throughout the world. A handheld digital microfluidic device
with bluetooth capability has been used for detection of
diseases. [4] While technology is scarce in underdeveloped
countries, this could be an option for more advanced
countries for early detection and treatment.



Figure 4: [8]

Schematic representation of the future possible
advances in RT-LAMP based point-of-care test (PoCT) for
novel coronavirus disease (COVID-19). LAMP reagents can
be loaded in a paper-based system for easy use, which can
be heated after sample loading to get quick results. Another
advancement will be the coating of the LAMP reagent on the
walls of a reaction tube where a simple mixing of the sample
with the buffer and heating will give the results. Similarly,
an RT-LAMP test-strip, like a conventional pregnancy
detection kit, can also be developed. The researchers will
also explore the possibility of developing an RT-LAMP
master mix that can react at room temperature, which will
fully transform the current concept of RT-LAMP based
diagnosis. Most advanced development will be a lab on a
chip (or LAMP on a chip) with advanced microfluidics,
sensors, and computer integration, which can also be
connected with an electronic device like computer or mobile
phone to analyze the results. [8]
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