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Abstract. In late 2019, a new coronavirus, known as a severe acute respiratory syndrome coronavirus 2 (SARS-CoV-2),
was identified as a cause of numerous pneumonia cases in Wuhan, a city in Hubei Province, China. This virus quickly
spread and caused a global pandemic. 2020, the World Health Organisation (WTO) named the new coronavirus dis-
ease COVID-19. Most coronaviruses are non-hazardous, but the new virus that causes COVID-19 is an exception to
the rule. The purpose of this article was to evaluate the effects of different spectra of UV and HINS rays on COVID-19
and their market introduction in the context of global demand. There are three main tasks of the study. First, verifica-
tion of the latest COVID-19 virus studies in terms of accuracy and test duration, depending on whether a sample is
taken from surfaces or from an aerosol. Second, comparison of COVID-19 identification by employing viral polymer-
ase chain reaction (PCR), antigen detection and other methods. Third, economic description and justification of the
testing algorithm. The results indicate that SARS-CoV-2 is a highly contagious coronavirus that causes COVID-19 and
is transmitted through air droplets and aerosols as well as through close contacts. The high risk of SARS-CoV-2 spread
in confined spaces and through aerosol-generating medical procedures has been confirmed. SARS-CoV-2 can remain
viable in air in liquid droplets <1 um in diameter for up to 3 hours. Aerosol (<5 um) SARS-CoV-2 persists longer on
plastic and stainless steel than on copper and cardboard. SARS-CoV-2 is sensitive to ultraviolet light. The use of UV
and HINS rays in the production of COVID-19 products also has a significant impact on national economies.

Keywords: HINS, COVID-19, dentistry, virus spread prevention, virus survival, ultraviolet rays, clinical trials, national

economies.
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Introduction

First identified in 1960, coronaviruses are common
pathogens in humans and animals (e.g. birds, bats, rep-
tiles) and belong to the order Nidovirales, the family
Coronaviridae and the subgroup Coronaviridae. Based
on phylogenetic methods, this subgroup is divided into
four genera: alpha-coronaviruses, beta-coronaviruses,
gamma-coronaviruses and delta-coronaviruses (Weiss &
Leibowitz, 2011; Woo et al., 2010). The whole-genome
sequencing and comparative genetic analyses indicate
that the coronavirus causing COVID-19 is a beta-cor-
onavirus that belongs to the same group as the severe
acute respiratory syndrome (SARS) and several bat
coronaviruses (Lu et al., 2020a). The available data sug-
gest that bats are natural hosts for SARS-CoV-2, while

pangolins are intermediate hosts (Perlman, 2020; Zhou
et al., 2020; Zhai et al., 2020). Coronaviruses are the vi-
ruses spherical in shape with crown-like glycoprotein
growths (spikes) surrounding the outer envelope; they
consist of a single-stranded ribonucleic acid (RNA) ge-
nome and at least four structural proteins: envelope (E)
protein, membrane (M) protein, nucleocapsid (N) pro-
tein and spike (S) protein (Yu et al., 2020). SARS-CoV-2
is a virus between 60 and 140 nm in diameter with spikes
between 9 and 12 nm in length (Zhu et al., 2020). When
spike’s glycoprotein attaches to a receptor — angiotensin-
converting enzyme 2 (ACE2), the virus enters the epi-
thelial cells of the airways, where the synthesis of viral
proteins takes place (Zhou et al., 2020; Hoffmann et al.,
2020). The entire cycle of the viral replication, charac-
terised by frequent mutations and recombination, lasts
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up to 48 hours in the cell, and the incubation period for
the COVID-19 disease is 1 to 14 days. Based on the re-
search data, SARS-CoV-2 is highly contagious (Yu et al,,
2020; Rothe et al., 2020). The source of the COVID-19
infection is a person with a symptomatic or asympto-
matic form of the disease (Hoehl et al., 2020). It has
been proved that SARS-CoV-2 can reproduce efficiently
in the nose, throat and airways (Zou et al., 2020). The
infection can be transmitted even during the incubation
period (14). The virus is transmitted through air drop-
lets and aerosols as well as close contacts (Li et al., 2020;
Lu et al.,, 2020b; Galbadage et al., 2020; Van Doremalen
etal, 2020). SARS-CoV-2 is spread by breathing, speak-
ing or coughing through exhaled droplets, by touching
the mouth, nose or eyes, and after the contact with vi-
rus-contaminated substances (Zhou et al., 2020; Deng
et al., 2020). Previous studies revealed that the virus can
be detected in faecal samples and therefore faecal-oral
transmission cannot be ruled out (Holshue et al., 2020).
A higher risk of SARS-CoV-2 was identified in confined
spaces and during aerosol-generating medical procedures
(Wax & Christian, 2020). Studies revealed that SARS-
CoV-2 can survive in the environment for much longer
than most other viruses transmitted through air droplets.
Human coronaviruses can remain viable on a variety of
ambient surfaces at room temperature for up to 9 days.
(Kampf et al., 2020). At temperatures of 30 °C or higher,
infectivity lasts shorter (Kampf et al., 2020). The survival
duration of a viable and infectious virus in aerosols and
on surfaces depends on the dose of infection (Van Dore-
malen et al., 2020; Kampf et al., 2020; Han et al., 2020).
It has been proved that SARS-CoV-2 can remain viable
in air, in liquid droplets <1 pum in diameter, for up to
3 hours (Van Doremalen et al., 2020). Aerosol (<5 um)
SARS-CoV-2 persists longer on plastic and stainless
steel than on copper and cardboard. In an experimental
study, a viable and infectious virus was detected up to
72 hours after the contact with plastic and stainless steel
surfaces, although the viral titer decreased significantly
(Van Doremalen et al., 2020). The estimated median
half-life of SARS-CoV-2 was nearly 5.6 hours on stain-
less steel surfaces and 6.8 hours on plastic surfaces (Van
Doremalen et al., 2020; Kampf et al., 2020; Han et al.,
2020). No viable SARS-CoV-2 was detected on copper
surfaces after 4 hours and on cardboard surfaces after
24 hours (Van Doremalen et al., 2020). Previous studies
showed that SARS-CoV?2 is sensitive to ultraviolet light
(UV-C 254 nm inactivates the virus within 15 minutes)
and heat. Coronaviruses are inactivated at 56 °C within
30 minutes, and treated with ethyl ether, 75% ethanol,
chlorine disinfectant, 0.5% hydrogen peroxide and other
lipid solvents — within 1 minute (Zhao et al., 2020).

The use of HINS beams to kill the COVID-19 virus
is new on the market and has an advantage in the mar-
ket for its efficiency. Because technology solves a global
problem, market segmentation is no longer needed to
bring such a product to market.
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1. Literature background

COVID-19 is highly contagious and spreads rapidly in
society. One year after announcement of the pandemic,
according to the WHO, COVID-19 related epidemio-
logical situation in the world on 18 March 2021 was as
follows: the number of the confirmed COVID-19 cases
amounted to 120,915,219; the number of deaths record-
ed was 2,674,078, and the number of countries where
COVID-19 was identified reached 223 (World Health
Organization, 2021). COVID-19 mortality rate is 3.4
percent and increases significantly with a person’s age.
Meta-analyses show that every ten years of a person’s age,
mortality rate is increasing by 5.6 percent and amounts
to 13.9 percent (95 percent CI 6.2 — 21.5 percent) for
hospitalised patients (Khalili et al., 2020; Rodriguez-
Morales et al., 2020; Onder et al., 2020). According to
the data for 18 March 2021, the number of the confirmed
COVID-19 cases in Lithuania amounted to 207,469, and
the number of deaths — to 3,442 (Amin et al.,, 2011). The
clinical course of the COVID-19 disease can range from
asymptomatic infection to the critical and complicated
disease. A study of the asymptomatic infection rate in 16
different cohorts under consideration (urban population,
health care workers, nursing home residents, etc.) con-
cluded that the prevalence of asymptomatic COVID-19
cases can be a significant factor in the spread of SARS-
CoV-2 (Van Doremalen et al., 2020). The likelihood that
approximately 40-45 percent of SARS-CoV-2 infected
individuals will remain asymptomatic indicates that a
virus has a high potential for silent spread in human
populations (Van Doremalen et al., 2020). It is important
to understand and consider the difference between a true
“asymptomatic” person (not sick although viral replica-
tion occurs) and a “pre-symptomatic” person (the virus is
detected, clinical symptoms appear later). Some individ-
uals with minimal symptoms may remain unrecognized
patients and thus allow the virus to spread to vulnerable
“at risk” populations (e.g. nursing home residents). The
mild form of the disease is characterized by uncompli-
cated symptoms of the upper respiratory tract infection -
fever, general weakness, cough, sore throat, headache and
muscle aches (Rodriguez-Morales et al., 2020). However,
the clinical data show that only 43.8 percent of patients
have fever in the early stages of the SARS-CoV-2 infec-
tion (Rodriguez-Morales et al., 2020), and some patients
have atypical symptoms of the upper respiratory tract in-
fection - olfactory and taste loss, nausea, vomiting, diar-
rhoea (Hoffmann et al., 2020). The moderate disease is
characterised by pneumonia at normal saturation with-
out the need for oxygen therapy (Elias et al., 2021). The
disease progresses to severe forms in 7 to 32 percent of
patients (33, 34, 35, 36, 37). SARS-CoV-2 can also cause
serious illnesses with as yet unknown long-term conse-
quences in people of all ages. Some cases of the disease
can be fatal. Severe pneumonia with decreased oxygen
saturation is diagnosed in the cases of the severe disease
(Rothe et al., 2020). A critical form of the disease severity
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is diagnosed with the onset of respiratory failure, septic
shock and the development of hypercytokinemia. Hy-
percytokinemia causes increased vascular permeability,
multiple organ failure and death (Rothe et al., 2020). The
available data suggest that clinical deterioration is usually
sudden and difficult to predict. Acute respiratory failure,
especially acute respiratory distress syndrome (ARDS)
in very common in patients with severe COVID-19.
Many patients are in a stable condition for more than
a week and even a month before acute respiratory fail-
ure or ARDS which develop suddenly within 2-3 days.
Other possible complications include thromboembolic
events, acute cardiac injury, renal impairment and in-
flammatory complications (World Health Organization,
2020). Laboratory signs of the severe COVID-19 disease
include lymphopenia, elevated D-dimers, and increased
inflammatory markers. Risk factors for the severe disease
include older age (the highest risk for those over 80) and
chronic diseases such as cardiovascular disease, diabetes,
chronic lung disease, chronic kidney disease, oncological
disease, obesity, immunodeficiency (Su et al., 2016). The
symptomatic duration of the COVID-19 disease depends
on its severity. The symptoms can last up to 4 to 12 weeks
after the onset of the disease. In some cases, the recovery
period can be longer than 12 weeks or even some new
symptoms, unexplained by an alternative diagnosis, and
thus attributed to the COVID-19 disease and referred
to as post-COVID-19 syndrome can occur (Hoffmann
et al., 2020).

Various drugs available and prescribed for other dis-
eases have been tried to treat COVID-19. Some of them
were discontinued due to low eflicacy or side effects. At
present, pending antiviral drug search and clinical tri-
als, it is recommended that patients with COVID-19 be
treated with an antiviral drug belonging to the nucleotide
analogue group, remdesivir (Amin et al., 2011), the in-
terleukin-6 receptor antagonist tocilizumab (Van Dore-
malen et al., 2020), corticosteroids (51, 62-65), anticoag-
ulants (66), oxygen therapy (depending on the severity of
the disease, supplemental oxygen therapy, adaptive lung
ventilation (ALV) or extracorporeal membrane oxygena-
tion (ECMO)), antipyretics or non-steroidal anti-inflam-
matory drugs (NSAIDs) (49, 67), prophylaxis of stress
ulcers and gastrointestinal bleeding with histamine 2 re-
ceptor blockers or proton pump inhibitors. In the pres-
ence of signs of bacterial infection, antibacterial therapy
is recommended (33, 34, 68, 69). Nevertheless, effective
and safe vaccines against COVID-19 are needed to pro-
tect public health, especially for healthcare professionals
and vulnerable groups, such as the elderly or the chroni-
cally ill. Vaccine development requires time — many years
of the laboratory research, including animal testing and
tests with volunteers, before the new vaccines reach a
consumer (70). Considering the significant negative
impact of the COVID-19 pandemic on human health,
social and economic life as well the public health emer-
gency, in 2020 teams of scientists began to work inten-
sively to produce safe and effective SARS-CoV-2 vaccines
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in record time. The development and approval of the first
COVID-19 vaccines took less than a year. Currently, 82
vaccines are still under clinical trials; 22 of them have
reached the final stages of research (71). 182 vaccines are
actively being investigated in the preclinical phase (71).
COVID-19 vaccines are developed and tested in accord-
ance with the same legal requirements for quality, effi-
cacy and safety as other vaccines. Based on the recom-
mendations of the European Medicines Agency (EMA),
in March 2021 the European Union approved and now
allows vaccination of the EU population with four COV-
ID-19 vaccines: Comirnaty - COVID-19 mRNR vaccine
BNT162b2, produced by Pfizer-BioNTech (since Decem-
ber 21, 2020), mRNA 1273 COVID-19 Vaccine Moderna
(since January 6, 2021), COVID-19 Vaccine AstraZen-
eca, a vector adenovirus vaccine (since January 29, 2021),
and Johnson & Johnson vector adenovirus vaccine COV-
ID-19 Vaccine Janssen (since March 11, 2021) (72-75).
Pfizer/BioNTech and Moderna COVID-19 vaccines were
produced by using the latest RNA (iRNA and mRNA)
vaccine production technologies (72, 73, 76). According
to the data provided by the manufacturers, both vaccines
are highly effective in adults of all ages (a 95 and 94.5
percent eflicacy), safe, and require two intramuscular
doses (72, 73). The vaccines developed by the research-
ers at AstraZeneca and Johnson&Johnson are adenovirus
vector vaccines (74, 75). AstraZeneca requires two doses,
with an average effectiveness of 70.4 percent, according
to the manufacturer (74). Based on the clinical trial data,
the efficacy of Vaccine Janssen is 66.4 percent, and a sin-
gle dose of the vaccine, which protects against the severe
disease, hospitalization and death with 85 percent effi-
cacy, is sufficient to induce protective immunity (Kampf
et al., 2020). The exact duration of immunity after vac-
cination as well as the need for revaccination are not yet
known.

1.1. Comparison of functionality features of
competitive products

The review of competitive products and their manufac-
turers in the market allowed to distinguish the function-
ality of competitive products and compare them with
analogues offered on the market. A summary of com-
peting products in terms of functionality is provided in
(World Health Organization, 2021).

The vast majority of competing products reviewed are
based on the use properties of UV-C shortwave ultravio-
let radiation for surface and air disinfection with >99%.
efficiency of pathogen eradication. Only a few products
are based on other disinfection methods, e.g. the use
of hydrogen peroxide vapor (Bioquell Q-10 hydrogen
peroxide vapor (HPV) biological decontamination sys-
tem). The duration and area of pathogen eradication of
the reviewed products varies depending on the power
and number of UVC lamps used. Devices are usually de-
signed to perform a specific disinfection function and are
presented as finished products without the possibility of



V. Gaidelys, E. Naudziunaité

integration with other devices (World Health Organiza-
tion, 2021).

As an additional important advantage of competitive
products available in the market is the time spent by the
user in using the developed products and another issue
is the ease of use of the developed products.

In this case, the market segmentation process in-
volves identifying the characteristics of market segmen-
tation, identifying target segments, and determining a
positioning strategy. Market segmentation research al-
lows to identify the demographic profile of the product
user, the selection priorities, the problems faced by the
target group, how the product is evaluated, the supply
channels, how to attract the target group’s attention, how
important the brand is to the consumer, etc. (Wu et al,,
2020). Market segmentation is the division of the market
into separate groups of buyers according to their needs,
characteristics and behavioural characteristics. The at-
tractiveness of a market segment is assessed based on the
following criteria: segment size, segment growth rate, in-
tensity of competition, stability, and economies of scale.
It is usually planned that the user of the device under
development will be a business enterprise.

1.2. Methodology

A worker who will take a patient’s sample to confirm the
diagnosis of the COVID-19 infection must wear PPE
(personal protective equipment) level 5. Samples are
taken with 2-3 sterile swabs into a liquid viral transport
medium with a screw cap. Below we present the pro-
cedure for taking material for examination approved by
Lithuanian University of Health Sciences Hospital Kau-
nas Clinics and Lithuanian legal acts. The sampling site
must have: tools and measures for taking a sample from
a patients nasopharynx and pharynx (2-3 sterile swabs
per patient, special equipment with viral transport me-
dium, a tube with transport medium); sealed plastic bags
with absorbent material (secondary sample packaging);
a cardboard box for sample tubes (tertiary packaging),
a non-washable pen; disinfectants for hand and surface
disinfection, reusable gloves for cleaning and disinfec-
tion, a box of disposable gloves (at least 100 pairs); a
small easily disinfected table; a sealable container with
a waterproof bag for contaminated medical waste; two
cooler bags or refrigerators (one for tubes with clean me-
dia, and the other for tubes with samples); at least 1 spare
set of personal protective equipment for each team of
employees and at least 1 set of personal protective equip-
ment per shift; a box with disposable napkins to remove
the nasal secretion; tongue clamps; a place for a team of
professionals to sit (Rothe et al., 2020). A swab is taken
with a dominant hand, and a tongue is pressed down
with a spatula in the other hand. The most protuberant
area of the tongue is pressed with a spatula to avoid caus-
ing a nausea reflex. The first dry sterile cotton swab is
used for rubbing over the tonsils and then the soft palate,
and returned through the posterior wall of the pharynx.
Care should be taken not to touch the tongue and gums.
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The swab is immersed into the transport medium. If the
swab shaft is hard to break, then it is bent without break-
ing. If a patient has a runny nose, he/she must be asked
to blow one side and then the other side of the nose into
a disposable napkin. A patient’s head is reclined at an an-
gle of 70 degrees. The second sterile swab is inserted into
the nose and gently pushed along the bottom of the nose
to the nasopharynx at a 90-degree angle (until it rests
on the back of the pharynx). The swab is rotated for 2-3
seconds, and then the same is done in the other nostril.
The distance from the nostril to the nasopharynx is on
average about 6-7 cm (roughly corresponds to the dis-
tance from the nostril to the ear). If a patient complains
of persistent difficulty in one-side breathing through the
nose, no force should be used to take a sample from this
side. The swab is immersed into the transport medium.
If the swab shaft is hard to break, then it is bent without
breaking. The samples are packed in a category B double
packaging consisting of: the primary packaging (tubes
with viral transport medium for collecting samples), and
the secondary packaging (an impermeable, sealed plastic
bag for packing primary packagings). The primary pack-
aging is individually packed into the secondary packag-
ing with a sufficient quantity of sorbent to help maintain
the vertical position of a tube and to absorb the leaked
sample in the event of damage. The barcode generated
during registration of a sample is affixed to the bag of
the secondary packaging. It is necessary to make sure
that the transport medium cover is screwed on prop-
erly. The patient’s name and surname are written on the
tube (primary packaging) with a non-washable pen. The
hands and the tube (primary packaging) with the sam-
ple are cleaned with an alcohol wipe. The tube (primary
packaging) with the sample is placed into a sealed plas-
tic bag (secondary packaging), and the latter is cleaned
with an alcohol wipe. The sample is placed onto the pre-
pared tray. The container with the secondary packaging
is transferred to a room where the sample is stored until
it is taken to the laboratory. The secondary packaging is
placed into the tertiary packaging (a cardboard box). The
tubes with samples are delivered to the laboratory. Prior
to delivery, the samples are stored with a lid facing up
(perpendicular position) to ensure that the swabs with
the samples are immersed in the medium, at the temper-
ature of 4 °C (in a refrigerator) at the point of collection.
The samples at room temperature must be delivered to
the laboratory within 1 hour. The samples can be stored
in the refrigerator for up to 3 days. Sending samples by
air transport is strictly prohibited (Han et al., 2020).
Recently, the polymerase chain reaction (PCR) method
of nasal sampling has been introduced. This method dif-
fers from the traditional one in that the anterior nasal cav-
ity rather than nasopharynx is sampled. This procedure is
much simpler and practically does not cause any discomfort
to the subject. The samples are tested in the laboratory five
at a time, which saves time and reduces costs. By employ-
ing a pooled testing method, swabs with 5 personal nasal
samples are placed in a single tube with the medium in
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which the virus remains viable for several days (Rodriguez-
Morales et al., 2020). Sampling from the anterior nasal cav-
ity can also be employed for the rapid Ag test. For rapid
antigen testing, sampling is minimally invasive, with swabs
inserted 1.5 to 2 centimetres into the anterior nasal cavity
and rotated several times (79). The samples for detecting
COVID-19 can also be taken from bronchoalveolar lavage
and saliva, and from blood for antibodies.

Results. At present, three types of methods are pro-
posed in Lithuania: real-time PCR, antigen test and an-
tibody test. The first two are intended for detecting the
virus fragments and are used to diagnose the COVID-19
disease. The antibody test is intended for detecting the
response of the human immune system to the viral in-
fection. It is best suited to determine whether a person
has already had Covid-19, and thus has developed the
immunity specific to this virus (Onder et al., 2020). No
test is 100 percent accurate. Virus particles are invisible
even under a simple microscope. They are detected indi-
rectly through biochemical reactions. The final product
of these reactions is the resulting colour which is visible
to the eyes or devices. Test developers and manufactur-
ers make every effort to develop by far the most sensitive
and accurate tests, but we need to understand that er-
rors may occur at each stage of the test, samples can get

contaminated, virus particles can be lost (e.g. adhere to
the tube wall), and the amount of the virus taken up in a
smear may be just too small (Onder et al., 2020).

Test results are evaluated based on particular qual-
ity parameters. Sensitivity indicates which proportion
of people with the infection are correctly tested “posi-
tive”. Specificity indicates which proportion of people
without the infection under consideration are correctly
tested “negative”. Finally, the detection limit indicates the
minimum number of virus particles that must be pre-
sent in the sample to obtain the result “positive” (Table 1)
(Onder et al., 2020).

The COVID-19 agent - SARS-CoV-2 - is transmitted
via air (through droplets or particles) or by close con-
tact. In an aerosol, the virus remains stable and viable for
up to three hours (Van Doremalen et al., 2020). SARS-
CoV-2 has also been found to be distributed by asympto-
matic carriers (Perlman, 2020). Recently, faster-spreading
strains of this pathogen have been identified. Given the
rapid spread of the virus, timely and adequately imple-
mented preventive measures are of great importance.
These measures cover protection of medical facilities (in-
cluding dental ones), personal and premises protection,
protection of the society and public places (quarantine,
travel restrictions, mass testing, vaccination, etc.).

Table 1. Comparison of the major SARS-CoV-2 virus test indicators

Rapid Ag test
SARS- SARS- when sampling
Test CoV-2PCR | CoV-2 rapid PCR Ag test Ab test Pooled PCR | "4} "4 nterior
nasal cavity
Test sample | Nasopharyngeal | Nasopharynx Nasopharynx, Blood Nasopharynx | Anterior nasal
smear, saliva saliva and pharynx | cavity sample

or anterior
nasal cavity

test indicates
emerging or
already established
immunity. The
test alone is

not relevant for
diagnosing the
COVID-19 disease

sample
Sensitivity | About 73 About 73 percent |70-98 percent Varies depending | 96 percent
percent within 7 days on the method (comparing
of the onset of individual
symptoms and pooled
samples)
Specificity | >98 percent About 98 percent | Close to 100
percent
Detection | Detection 100-1000 times Not the virus, but
limit limit is only 4 more virus the response of the
particles/ml particles than for | human immune
PCR system is sought
Intended Asymptomatic | Symptomatic Symptomatic Recovered or Preventive Preventive
for and individuals individuals within |vaccinated examination |examination,
symptomatic 7 days of the onset | individuals detection of the
individuals of the symptoms | for evaluation disease in its
of immunity. early stage
A positive
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End of Table 1
Rapid Ag test
SARS- SARS- when samplin
Test CoV-2 PCR CoV-2 rapid PCR Ag test Ab test Pooled PCR the anter};or ’
nasal cavity
Test Reaction Up to an hour 15 minutes 15 minutes Several hours | 30 minutes
duration itself takes (15-45 minutes)
about 3 hours;
preparatory
work is
required, i.e.
isolating the
viral genetic
material (RNA)
from the sample
medium,
transporting it
to a specialized
laboratory and
processing the
results
Special Relatively Test can be There is no need | Simple and fast,
equipment | expensive performed on for expensive a plastic plate
reagents, site — in a medical |reagents, is used; but in
equipment, institution; there | equipment. The this case, an
trained staff are |is no need to test itself looks individual’s blood
required transport samples | like a small plastic | rather than a
to a special lab; plate on which the |smear is taken, and
there is no need sample is applied | the response of the
for special staff. human immune
Testing requires system (not the
special equipment virus) is sought
Price EUR 20-30 EUR 40 EUR 7-20 EUR 10

To reduce the spread of COVID-19, healthcare estab-
lishments, including nursing and supportive care institu-
tions, must implement several types of measures. The ba-
sis for the control of this infectious disease is undertaking
administrative measures, adherence to physical distancing,
hand hygiene and the correct use of personal protective
equipment (Galbadage et al., 2020). The administrative
measures slow the spread of the virus and at the same time
reduce the likelihood of outbreaks in healthcare establish-
ments. In the common areas of these institutions, visitors
and patients must maintain a safe distance, observe hand
hygiene and wear masks when it is impossible to maintain
a distance. Medical institutions must ensure that adequate
personal protective equipment is available and that it is
used correctly. Responsible persons or teams must be ap-
pointed to ensure (Table 2): a) infection control, supply
of personal protective equipment, accounting for it and
training on how this equipment is used; b) monitoring
the COVID-19 situation; c) SARS-CoV-2 testing, outbreak
detection and control; d) medical and psychosocial assis-
tance; e) visitor supervision.

Due to their ability to cause chemical reactions and
fluorescence of substances, ultraviolet rays are widely
used not only in the area of medicine. The use of these
rays for destruction of viruses, bacteria and fungi as well
as for disinfection has been known for a very long time
already. In dentistry, ultraviolet rays are used for tooth
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florescence with low irradiance of small areas at a dose
not exceeding 5 J/cm? (Hoehl et al., 2020). Ultraviolet
rays have a direct antimicrobial effect (Holshue et al,,
2020). They have been proved effective in killing a vari-
ety of airborne viruses (103). There are several types of
ultraviolet rays. These are ultraviolet A rays (UVA, 400-
315 nm), ultraviolet B rays (UVB, 315-280 nm) and ul-
traviolet C rays (UVC, 280-100 nm). The highest energy
UVC rays are used for killing the SARS-CoV-2 virus. The
DNA molecule absorbs 260 nm wavelengths best. When
irradiated with ultraviolet light, the DNA sequence of
microorganisms can form pyrimidine dimers, which can
affect DNA duplication. This, in its turn, causes destruc-
tion of nucleic acids and the viruses become harmless.

Market segmentation

Most of the products that are already available in the
market received maximum or average ratings in terms
of their applicability to dental services, integration of
UV-C radiation, protection against pathogens of various
origin, eradication duration and efficiency. Nevertheless,
the products under consideration generally provide only
one protection barrier in terms of COVID-19 virus pre-
vention, i.e. they disinfect the air exhaled by a patient or
dental water (e.g. “Sterisil Ac+”). In addition, none of the
products uses HINS rays. All of this justifies the unique-
ness and innovativeness of a newly developed product
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Table 2. Disinfectants and their description

Product’s name and composition Concentration Exposition Notes
Bacticid (the product contains 72% ethanol, two - 3 minutes For quick disinfection of
quaternary ammonium compounds, surfactants) surfaces not contaminated with
blood or other biological fluids
Alcohol wipes Top Off (impregnated with alcoholic | - 1 minute For quick disinfection of
propanol, ethanol solution, disinfectant) surfaces not contaminated with
blood or other biological fluids
Betaguard (didecyldimethylammonium chloride) |3% 15 minutes For all surfaces
Incidin Plus (glucoprotamine) 2% 15 minutes For medical surfaces
Anios OxyFloor (mixture of sodium carbonate 0.5% 15 minutes For medical surfaces
and hydrogen peroxide (2:3), N,N-ethylenebis
[N-acetylacetamide], Benzyl-C12-C14-
alkyldimethyl chloride, benzalkonium chloride)
Chlor-clean 1 tablet per 1 litter of | 15 minutes For medical surfaces
water
Klorsept 87 (troclosene sodium) 1 tablet per 5 litters | 60 minutes For non-medical surfaces
of water
which is going to integrate multi-level protection func-  Conclusions

tions and innovative technologies (HINS rays) in terms
of COVID-19 virus prevention (Meselson, 2020).

The market segmentation process involves identifying
the relevant segmentation characteristics and target seg-
ments, and establishing a positioning strategy. Marketing
segmentation studies allow to identify the demographic
profile of a product user, choice priorities and the prob-
lems faced by the target group. It also shows how users
evaluate the product, what channels they use to purchase
the product, how to attract attention of the target group,
how important the brand is to a user, and so forth.

Market segmentation is division of the market into
separate groups of users according to their needs, fea-
tures and behavioural characteristics.

Attractiveness of a market segment is assessed on the
basis of the following criteria: a segment size, a segment
growth rate, intensity of competition, stability and econo-
mies of scale (Kotler et al., 2003). Market segmentation for
the product under development is provided in Table 3. The
product is expected to be used by business companies.

Table 3. Market segmentation for the product under
development

Activity Ge}?gr?- Consump- Company |  Product
area phica . thIl' size application
area intensity
Den- EU Used in SMEs Specific
tistry service application in
provision dental service
on a provision
continuous
basis
Cosme- |EU Used in SMEs Specific
tology service application in
provision cosmetology
ona service
continuous provision
basis
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COVID-19 is highly contagious and spreads rapidly in
society. The epidemiological situation in Lithuania and
worldwide remains complicated. SARS-CoV-2 can cause
serious illnesses with as yet unknown long-term conse-
quences in people of all ages. A part of patients die. At
present, pending antiviral drug search and clinical tri-
als, it is recommended that patients with COVID-19 be
treated with an antiviral drug belonging to the nucleotide
analogue group, remdesivir, the interleukin-6 receptor
antagonist tocilizumab, corticosteroids, anticoagulants,
oxygen therapy, etc., depending on the severity of the
disease. To protect public health, especially healthcare
professionals and vulnerable groups such as the elderly
or the chronically ill, effective and safe vaccines against
COVID-19 are used. The exact duration of immunity af-
ter vaccination as well as the need for revaccination are
not yet known. Dental procedures are directly related to
the close contact between a patient and a dentist, and
formation of an aerosol. The greatest risk of aerosol in-
fection in dentistry is caused by particles with a diameter
of less than 50 mkm due to their ability to remain in the
air and enter the respiratory tract. Viruses in the aero-
sol can be destroyed by using chemical gas and other
air sterilization methods such as: using ozone, ionized
air, photocatalytic oxidation, hydrogen peroxide vapours,
HEPA filters, etc. Ultraviolet rays are suitable for disin-
fecting surfaces, air and liquids. They destroy viruses,
damaging not only nucleic acids, but also proteins. The
effectiveness depends on the radiation intensity, duration
and relative humidity. For viruses in the air, the lethal
dose of ultraviolet light is lower than for those on sur-
faces. Most sources of ultraviolet rays emit UVC waves
with a length of approximately 254 nm. These rays are
harmful to the skin and eyes. SARS-CoV-2 can be de-
tected not only in sick individuals or carriers, but also
in the environment. Air samples are usually taken in
patients’ treatment rooms (wards). The major source of
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aerosol is a human. There is no single device that could
serve as a “golden standard for collecting viral aerosols”.
A very convenient portable Sartorius MD8 aerosol sam-
pler with gelatine filters has been used in a number of
studies recently. After dissolution of the gelatine filter,
1 mL of virus transport medium is collected and used
for nucleic acid extraction and real-time PCR. Sampling
from surfaces is conducted by using two or three sterile
disposable swabs.

In the event of a global pandemic, all products devel-
oped for pandemic management are automatically enter-
ing or accelerating their entry into the global market.

The market segment of the newly developed product
covers the range of services provided by dentists, cosme-
tologists and ENT physicians. It will focus on small and
medium-sized enterprises and specialized units of large
enterprises.
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