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Technical Note

ABSTRACT
In the wake of the COVID-19 pandemic, maintaining hygienic dental practice environ-
ments has become imperative due to the risk of SARS-CoV-2 exposure to dentists and 
patients. A novel infection control system has been developed, combining far-UVC 
light with an infrared-based hot air blower, aimed at significantly reducing pathogen 
spread in dental settings. This groundbreaking system leverages the germicidal prop-
erties of 222 nm far-UVC light known for inactivating viruses on surfaces and within 
aerosols, while circumventing the limitations posed by droplet size and composition 
through the strategic use of a hot air chamber. The invention includes an integrated 
built-in air suction device at the dental chair’s headrest for removing contaminated air, 
a circular floor-level suction system for enhanced air circulation, and a state-of-the-art 
222 nm far-UVC lamp within established safety parameters. The hot air chamber’s pri-
mary function is to decrease droplet size via evaporation, thus augmenting 222 nm far-
UVC light penetration to effectively neutralize pathogens. A supporting blower system 
evenly distributes the hot air for consistent droplet exposure to far-UVC light, while a 
HEPA-based air purifier re-circulates purified air back into the clinic. This integrated 
system not only aims to provide a safer environment by minimizing airborne transmis-
sion of viruses but also stands as a vital evolution in infection control within the dental 
industry. Its implementation in dental practices could revolutionize standards of care 
and patient safety in the ongoing global effort to mitigate infectious healthcare risks. 
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Introduction

Providing dental care is crucial, however, dentists are constantly at 
risk of being exposed to SARS-CoV-2. The elements that impact 
the delivery of dental care include the amount of virus exposure, 

frequency of interactions, duration of exposure, proximity to an infect-
ed individual, and the use of personal protective equipment [1]. Even 
dentists with good intentions of providing proper care to their patients 
may unknowingly contribute to the rapid and widespread transmission 
of the virus [2, 3]. Notable distinctions in the effectiveness of dental 
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chair wrapping versus the use of purification 
devices for disinfecting the clinic is reported 
pre and post-COVID [4]. 

Far-UVC light (222 nm) has been inves-
tigated for its potential to inactivate various 
pathogens, including viruses, without causing 
harm to human tissues that traditional UVC 
light can [5-7]. However, its effectiveness can 
depend on factors such as the type of virus, 
the intensity and duration of exposure, and 
the medium through which the UVC light is 
transmitted. Regarding the inactivation of  
viruses in a large droplet, the effectiveness of 
222 nm far-UVC would depend on the prop-
erties of the droplet, including its size, com-
position, and the location of viruses within it. 
Many people believe that far UVC can deacti-
vate coronaviruses, but it is important to also 
consider whether far UVC can penetrate large 
droplets containing components like salivary 
proteins. Additionally, it is important to note 
that humidity has a strong impact on the effec-
tiveness of far UVC in similar environmental 
conditions, as high humidity can prevent large 
droplets from evaporating quickly into droplet 
nuclei. This means that for far UVC to be ef-
fective, it must be considered in the context 
of humidity levels, temperature, ventilation air 
flows, light intensity, and air quality [8]. Given 
this consideration, in large droplets, viruses on 
the surface or very near the surface may be in-
activated, but those deep inside might be pro-
tected due to the limited penetration of UVC 
light in a large droplet [8].

Our innovative system represents a techno-
logical breakthrough in dentistry, specifically 
tailored to address the critical need for effec-
tive infection control measures, particularly 
in the context of the COVID-19 pandemic. 
The proposed invention integrates far-UVC 
irradiation with an infrared-based hot air 
blower, forming a comprehensive system de-
signed to minimize the spread of pathogens 
in dental settings.The primary objective of 
our invention is to revolutionize infection 
control in dentistry by harnessing the proven  

efficacy of far-UVC radiation in inactivating 
viruses, including coronaviruses. Through the  
integration of a modified system that combines 
far-UVC irradiation with a hot air blower, we 
aim to offer a practical and efficient solution 
for preventing the transmission of infectious 
agents within dental clinics.

Technical Presentation
The designed system comprises several  

integral components, including:
1. Built-in Air Suction Device
Integrated into the dental chair’s headrest, 

this device facilitates the removal of poten-
tially contaminated air in close proximity to 
the patient.

2. Circular Suction System
Positioned on the floor, this system ensures 

efficient air circulation within the dental set-
ting, aiding in the removal of airborne parti-
cles.

3. Economic 222 nm Far-UVC Lamp
A crucial element emitting far-UVC irradi-

ance, carefully calibrated to remain within the 
safety guidelines of the International Com-
mission on Non-Ionizing Radiation Protection 
(ICNIRP) and the American Conference of 
Governmental Industrial Hygienists (ACGIH) 
(Figure 1).

4. Infrared-Based Hot Air Chamber
An innovative feature designed to expedite 

Figure 1: Limited penetration of 222-nm  
far-UVC in large droplets.
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Design of a Modified 222 nm Far-UVC Irradiator
the evaporation of large droplets containing 
pathogens. The elevated temperature within 
the chamber accelerates droplet evaporation, 
reducing their size and allowing for deeper 
penetration of far-UVC radiation (Figure 2).

5. Blower
Facilitates the controlled dispersion of hot 

air, ensuring uniform exposure of droplets to 
the far-UVC irradiation.

6. HEPA-based Air Purifier
Further enhances air quality by remov-

ing particulate matter and ensuring the recir-
culated air is clean and free from potential  
contaminants.

Discussion
Our novel design addresses a key challenge 

associated with the limited penetration of 222 
nm far-UVC by introducing a groundbreaking 
solution: the incorporation of a hot air cham-
ber. This innovative feature plays a pivotal 
role in overcoming the obstacle of restricted 
penetration. By accelerating the evaporation 
of large droplets within the chamber, we effec-
tively reduce their size. This reduction enhanc-
es the far-UVC radiation’s ability to penetrate 
more deeply, ensuring comprehensive cover-
age and inactivation of viral particles, includ-
ing those associated with highly contagious 
pathogens such as SARS-CoV-2. The strategic  

combination of far-UVC irradiation and the 
controlled evaporation of droplets within our 
system represents a significant advancement 
in technology, contributing to a more thorough 
and effective approach to airborne pathogen 
control in dental settings.

One standout feature of our invention is the 
hot air chamber, strategically incorporated to 
enable the rapid evaporation of large droplets 
containing pathogens. As these droplets are 
exposed to elevated temperatures within the 
chamber, they undergo swift evaporation, di-
minishing in size. This process enhances the 
effectiveness of far-UVC radiation, allowing it 
to fully penetrate and inactivate any remaining 
viral particles, including the highly transmis-
sible SARS-CoV-2.

In our innovative design, every surface with-
in the hot air labyrinth and maze UV irradiator 
channel is meticulously covered with specially 
engineered metallic antimicrobial surfaces, in-
cluding copper-based coatings. This strategic 
incorporation of antimicrobial materials serves 
as an additional layer of defense against the 
persistence of pathogens. Copper, renowned 
for its potent antimicrobial properties, actively 
works to inhibit the growth and survival of 
bacteria and viruses on contact. By envelop-
ing all surfaces with these advanced coatings, 
we establish a comprehensive and continuous 

Figure 2: Heat within the infrared-based hot air chamber accelerates droplet evaporation,  
reduces their size and allows for deeper penetration of far-UVC radiation. A calibrated far-UVC 
irradiance system exposes the partially or fully evaporated droplets to 222 nm far-UVC.
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antimicrobial shield throughout the intricate 
pathways of our system. This feature not only 
bolsters the overall efficacy of our design but 
also contributes to the long-term maintenance 
of a hygienic environment within dental set-
tings, further ensuring the safety and well-be-
ing of both healthcare providers and patients.

Conclusion
The integration of far-UVC irradiation 

with an infrared-based hot air blower in our 
designed system represents a groundbreak-
ing approach to airborne pathogen control 
in dental settings. Moreover, specially engi-
neered metallic antimicrobial surfaces serve 
as an additional layer of defense against the 
persistence of pathogens. By combining these 
technologies, we provide a holistic solution 
that not only aligns with safety guidelines but 
also introduces an innovative mechanism for 
enhanced infection control. This advancement 
has the potential to significantly contribute to 
the resilience of dental facilities in the face 
of current and future airborne virus-related  
challenges.
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