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UV DEFINITION
The ultraviolet radiation (UV or ultraviolet rays or ultraviolet light) is a form of electromagnetic
radiation, which belongs to the electromagnetic spectrum, with wavelength immediately below the
visible light by the human eye, and immediately superior to that of X-rays.
The name means "beyond violet", because violet is the latest high frequency color perceived by man
in the visible spectrum, that is, the one with the shorter wavelength. Ultraviolet light is produced by a
wide range of artificial sources (UV lamps) and natural including the main source in the earth, the
sun.
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The ultraviolet band is divided into four sub-bands:
•

UVA, sometimes also called '' black light '', it extends from 400 to 320 nm and it has important
biological effects. Such radiation can reach in large part (about 55-60%) the Earth's surface.

•

UVB, it extends from 320 to 280 nm and it is directly absorbed by proteins and the nucleic
acids of the cells. This radiation is largely absorbed, but a not negligible percentage is able
to reach the earth's surface (about 15-20%).

•

UVC, it ranges from 280 to 100 nm. All cellular elements absorb UVC, but these rays are hardly
present on the Earth's surface because they are absorbed by the ozone layer and oxygen in
the upper atmosphere.

•

VUV, ultraviolet pushed or vacuum, characterized by a wavelength ranging from 100 to 10
nm; it is so named because, being absorbed from the air gases elements (oxygen and
nitrogen), it requires an under vacuum equipment in order to detect it.
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UVC and VUV are ionizing radiations:

To ionize an atom, it means take away one or more electrons making it an ion.
In this way, it destroys the chemical structure of the material.
To remove (= turn away) electrons it needs to make work, that is, to provide energy. The minimum
ionization energy is E = 13.6 eV (ionization potential of the hydrogen atom).
With increasing energy, the extracts electrons receive kinetic energy and they can ionize "chain"
other atoms.
Ionizing radiation are: ultraviolet (only UVC), X-rays, gamma rays.

DUPLICATION FORBIDDEN

2020© COPYRIGHT MICROGLASS SRL

Microglass s.r.l. - Laboratorio accreditato MIUR
Capitale Sociale € 100.000 i.v. - Iscritta al Registro Imprese di Pordenone n. 01444310930 R.E.A. Pordenone n. 77330

IT - 33080 San Quirino (PN) Via degli Etruschi, 10 -ph. +39 0434 963211 fax +39 0434 91148
Mail us to info@microglass.biz and find us on web www.microglass.biz

4|23

UV LAMPS AGAINST BACTERIA A ND VIRUSES
Ultraviolet lamps are already used to make water potable and to sterilize tools and environments in
hospitals and biological laboratories, because they kill most viruses and bacteria. The use of these
lamps in environmental sterilization is, however, only a complement to other sterilization techniques,
because various microorganisms can be repaired in small cracks or other parts in the rooms shade,
where the UV rays can’t reach.

UVC light
The Ultraviolet germicidal irradiation (UVGI) is a sterilization method that uses ultraviolet (UV) light to
UV-C wavelengths (UV category with a shorter wavelength), altering the DNA or RNA of
microorganisms and therefore prevents them from reproducing or be harmful. It is used in a variety
of applications, for example the disinfection of food, water and air. UV light has been considered a
cellular mutagen for more than a century.La luce UV è stata considerata un mutagene a livello
cellulare già da più di un secolo.
The wavelength of the UV radiation that causes this effect is rare on Earth because its upper
atmosphere blocks it. The use of UVC rays is more effective because of their absence on Earth; UVA
or UVB, to have some effects on microorganisms, should be employed for prolonged exposure times,
this is due to the adaptation of bacteria and molds to those radiations already existing on Earth.
As mentioned, in the UVC wavelength, the UV is harmful to bacteria, viruses and other
microorganisms. At this wavelength, indeed, the UV destroys the molecular bonds of the
microorganisms’ DNA, making them harmless or preventing their growth and reproduction. It is a
process similar to the UVB radiations effect on humans, for example the solar burns or the blinding
effect of the light. The microorganisms have a poor protection from UV and they can’t survive
prolonged exposure.
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The exposure comes from germicidal lamps, that emit the UV germicidal electromagnetic radiation,
to the correct wavelength, and irradiate the setting.
The scientific article in the medical journal “Infection Control & Hospital Epidedmiology”, Vol. 37, no.
5 entitled “Efficacy of an Automated Multiple Emitter Whole-Room Ultraviolet-C Disinfection System
Against Coronaviruses MHV and Mers-Cov” published in May 2016, reports in his study the virus
reduction graph over time with the use of UV-C:
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OZONE DEFINITION
Ozone (chemical formula 03) is an allotropic form of oxygen, which is also gaseous. This is a gas with
a distinctive smell and a little intense blue color, unstable and in the liquid state it is explosive.
Ozone then dissolves in the environment naturally, and in a short time, returning oxygen and therefore
without leaving any residual.

OZONE AGAINST BACTERIA AND V IRUSES
Ozone is an energetic oxidant and thanks to this power it is used to whiten and disinfect. In fact, the
very oxidizing power makes it a really powerful disinfectant, with sanitizing characteristics far superior
to those of chemical detergents normally used. It is able to eliminate, after a very short contact,
bacteria, viruses, fungi and molds.
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It is therefore used as a disinfectant, deodorant, bactericide and sterilant; industrial uses include the
following:
•

disinfection of water in aqueducts;

•

disinfection of swimming pool water;

•

disinfection of water destined for bottling;

•

disinfection of surfaces intended for contact with food;

•

disinfection of the air from mold and yeast spores;

•

disinfection of fruit and vegetables from mold and yeast spores;

•

increase in the redox potential of water in aquariums;

•

oxidation of chemical pollutants in water (iron, arsenic, hydrogen sulphide, nitrites and organic
complexes);

•

aid to the flocculation of activated sludge in water purification;

•

cleaning and bleaching of fabrics;

•

surface abrasion of plastics and other materials to allow the contact of other substances or to
increase their biocompatibility;

•

accelerated ageing of rubbers and plastics to check their resistance over time;

•

disinfestation of food and wood.

•

ozonation of the maturing chambers and/or storage areas, provided that there is no food.

It is therefore generally used for the disinfection of water for drinking, food and pharmaceutical use.
For sanitizing the air in rooms and in air conditioning and ventilation systems.
Due to its antibacterial power, it is also used in human medicine (ozone therapy) and veterinary
medicine, for example in various therapies for the treatment of infections of bacterial and fungal
origin or to induce rapid scarring of surgical wounds.
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The Occupational Safety and Health Administration (OSHA) has set health standards for air at 0,1
ppm for 8 hours or 0,3 ppm for 15 minutes as a limit to the amount of ozone that people can be
displayed safely. Ozone-based air purifier must not generate ozone levels above public health
standards, which are far below any antimicrobial activity…
Low ozone concentrations, below the established limits, are used as air purifier but their virucidal
efficacy has been questioned by many studies (Dyas et al., 1983; Foard et al., 1997). At a high
concentration, ozone can be used to decontaminate unoccupied spaces from biological
contaminants and odors such as smoke.
The Italian Ministry of Health with protocol of 31/07/1996 n°24482, recognized the use of ozone in the
treatment of air and water, as a natural aid for sterilization of environments contaminated by bacteria,
viruses, spores, molds and mites.
The CNSA opinion 27/10/2010 of the Italian Ministry of Health indicates the necessary concentrations.
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UV + OZONE ACTION
The combination of ultraviolet rays (UVC) and ozone allows high disinfection of viruses and bacteria,
reaching even innermost parts and small cracks, which, as mentioned, are not affected by UV rays.

Ozone allows to reach the
innermost parts and small
cracks of objects with complex
shapes or porous materials

The UVC waves guasrantee a
total antiviral acion by acting
on the surfaces
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SCIENTIFIC PUBLICATIONS AND ARTICLES
REPORT ITALIAN HIGHER INSTITUTE OF HEALTH COVID-19 - N. 25/2020
May 15, 2020
“Procedure per la sanificazione
[…] Nelle linee guida per la disinfezione e sterilizzazione
delle strutture sanitarie, il CDC inserisce l’ozono tra i
metodi per la sterilizzazione dei dispositivi medici (19).
Altro sistema è rappresentato dal trattamento con raggi
UV a bassa lunghezza d’onda (220 nm) e la
vaporizzazione/aerosolizzazione del perossido di
idrogeno. “

LA REPUBBLICA - COSÌ TI SANIFICO LO STUDIO DEL MEDICO
Un progetto per cento strutture, soprattutto nelle regioni più colpite dal Coronavirus. Con l’ozono,
efficace e non tossico. Ecco come si fa.
April 14, 2020
“[…] Claudio Cricelli, presidente Simg, società italiana di
medicina generale, racconta il senso e lo scopo di Safe
Zone, il progetto di sanificazione che coinvolgerà 100
ambulatori in tutta Italia, soprattutto nelle regioni più colpite
dal Sars-Cov-2 […]

DUPLICATION FORBIDDEN

2020© COPYRIGHT MICROGLASS SRL

Microglass s.r.l. - Laboratorio accreditato MIUR
Capitale Sociale € 100.000 i.v. - Iscritta al Registro Imprese di Pordenone n. 01444310930 R.E.A. Pordenone n. 77330

IT - 33080 San Quirino (PN) Via degli Etruschi, 10 -ph. +39 0434 963211 fax +39 0434 91148
Mail us to info@microglass.biz and find us on web www.microglass.biz

11|23

Sanificando potremo ricominciare a lavorare serenamente e produrremo un impatto psicologico
positivo sulla popolazione, che ha timore nell’accedere agli studi medici, abitualmente luoghi
familiari. […]
La sanificazione dei 100 ambulatori verrà realizzata con l’ozono, un gas naturale costituito da 3
atomi di ossigeno che ha un forte potere ossidante e disinfettante e che, essendo un gas, riesce a
raggiungere facilmente tutte le superfici, anche le più recondite. ‘L’ozono è la sostanza che più di
ogni altra può garantire una sanificazione completa e ridurre i rischi di un contagio’, dice Marco
Borderi, dirigente medico dell’Unità di Malattie infettive del Policlinico Sant’Orsola Malpighi di
Bologna. ‘Gli studi pubblicati in queste settimane - aggiunge - confermano che il Coronavirus può
resistere sulle superfici per diverse ore. Gli effetti della sanificazione con ozono durano circa 20
giorni, un lasso di tempo utile a fornire buone garanzie di protezione verso chi dovesse entrare nello
studio […]’
[…] Sanificare invece ha un potere disinfettante sebbene non azzeri del tutto gli agenti patogeni
come batteri o virus eventualmente presenti in un ambiente. Si può sanificare con agenti chimici
(ossidanti o alcolici) o fisici (radiazioni Uv, calore). Si sanificano scuole, palestre, luoghi di lavoro,
condomini […]”
BBC FUTURE - CAN YOU KILL CORONAVIRUS WITH UV LIGHT?
April 24, 2020
“[…] Or that was the case, at least,
until scientists discovered that they
could harness UVC to kill
microorganisms. Since the finding in
1878, artificially produced UVC has
become a staple method of
sterilisation – one used in hospitals,
airplanes, offices, and factories every
day. Crucially, it’s also fundamental
to the process of sanitising drinking
water; some parasites are resistant to
chemical disinfectants such as chlorine, so it provides a failsafe.
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Though there hasn’t been any research looking at how UVC affects Covid-19 specifically, studies
have shown that it can be used against other coronaviruses, such as Sars. The radiation warps the
structure of their genetic material and prevents the viral particles from making more copies of
themselves.
[…] a concentrated form of UVC is now on the front line in the fight against Covid-19. In China,
whole buses are being lit up by the ghostly blue light each night, while squat, UVC-emitting robots
have been cleaning floors in hospitals. Banks have even been using the light to disinfect their
money.[…]”.
INSTITUTE OF MEDICINE OF THE NATIONAL ACADEMIES - LEARNING FROM SARS
Preparing for the Next Disease Outbreak. Workshop Summary
Editors: Stacey Knobler, Adel Mahmoud, Stanley Lemon, Alison Mack, Laura Sivitz, and Katherine
Oberholtzer.

SARS: Clearing the Air
Jerome J. Schentag, Pharm. D., Charles Akers, Ph.D., Pamela
Campagna, and Paul Chirayath

“Ultraviolet
[…] Ultraviolet radiation, in the wavelength range of 2,250 to 3,020 angstroms as used for
air/surface disinfection and sterilization, is referred to as ultraviolet germicidal irradiation or UVGI.
Ultraviolet germicidal radiation was first applied to disinfect water systems in 1909. Its use in air
purification was first evaluated in the laboratory in the 1920s, in an operating room in the 1930s to
sterilize the air in an operating room (Sharp, 1939), and in a school ventilation system to reduce
measles infection (Riley, 1972). It is also common practice to use to disinfect medical equipment.
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UVGI is currently being employed to control bacteria, fungus, and algae growth on surfaces.
European breweries have been using UVGI to control microbial growth on cooling coils since 1975.
The use of UVGI can control microbial growth on filter surfaces that are subject to moisture or high
humidity that will allow for natural fungal growth. […] This surface disinfection protects the air
stream from being recontaminated due to bacterial, fungus, or viruses that are collected by the
filter media.
Microbial Response to Ultraviolet Radiation
[…] The primary target of UV radiation is the microorganism DNA molecule with the predominant
injury of strand breakage and the formation of photo-induced byproducts such as thymine
diamers. This damaged DNA cannot be used for cell reproduction or for proper mRNA templates
that is required for the formation of all cellular toxic products. Viruses are especially susceptible to
UVGI, more so than bacteria, and are also difficult to filter because of their size. However, viruses
are more susceptible to ultraviolet radiation at wavelengths slightly above the normal UVGI
broadband wavelength of 253.7 nm. […]
Ozone
[…] Ozone (O 3), a powerful oxidant reacting with organic molecules containing double or triple
bonds, yields many complex byproducts. It is this property of ozone that has been applied as a
disinfectant and sterilant against bacteria, viruses, and fungi.
[…] The most often cited explanation for ozone’s bactericidal effects centers on disruption of
envelope integrity through peroxidation of phospholipids. There is also evidence for interaction with
proteins (Mudd et al., 1969). […]
Viruses have been studied during their interaction with ozone (Roy et al., 1981). After 30 seconds of
exposure to ozone, 99 percent of the viruses were inactivated and demonstrated damage to their
envelope proteins, which could result in failure of attachment to normal cells and breakage of the
single-stranded RNA.
The Occupational Safety and Health Administration (OSHA) has set Public Health Air Standards of
0.1 ppm for 8 hours or 0.3 ppm for 15 minutes as the limit of the amount of ozone to which people
can be safely exposed. Air cleaners based on ozone must not generate ozone levels above the
Public Health Standards, which are far below any antimicrobial activity or effective odor control.
Low ozone concentrations, below the EPA-acceptable indoor limit, have been used as air cleaners,
but their effectiveness has been questioned by many studies (Dyas et al., 1983; Foard et al., 1997).
At high ozone concentration, ozone has been used to decontaminate unoccupied spaces of
some chemical and biological contaminants and odors such as smoke.”
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SCIENCE OF THE TOTAL ENVIRONMENT (VOLUME 725)
Challenges and solutions for addressing critical shortage of supply chain for personal and
protective equipment (PPE) arising from Coronavirus disease (COVID 19) pandemic - Case study
from the Republic of Ireland.
Neil J. Rowan, John G. Laffey
July 10, 2020

“ Highlights
•
•
•
•

There is pressing need to find solutions for reprocessing of PPE
for COVID19
Reprocessing of PPE is challenging as made for one-time-use
Most sterilization technologies are not suitable for PPE reprocessing
Use of vaporised hydrogen peroxide and UV irradiation may prove effective for PPE

[…] UV-C technology is a very effective technology for disinfection andused extensively by
adjacent food and water industries. Given that coronavirus (COV) and other respiratory viruses are
significantly less resistant to that of BIs used in sterilization modalities, the use of high to moderatelevel disinfection is conceivable sufficient to meet needs for reprocessing of PPE (Fig. 3). These are
also turnkey commercial technologies for ease of operation and integration within hospitals that
also considers usage by existing decontamination staff and by the manager of
HSSD. […] Nanoclave chamber has 32 × 30Wand 16 × 25W Sylvania UVGI lamps that delivers a UVC dose of 52W/m2 for 60s. Nanoclave cabinet was shown to disinfect 3-log viral unit of Adenovirus
in 3 min at fixed wavelength of 254 nn that targets vital genetic material, such as RNA (Moore et al.,
2012). […]”
PUBMED.GOV - JOURNAL OF BIOLOGICAL REGULATORS & HOMEOSTATIC AGENTS
How to Reduce the Likelihood of Coronavirus-19 (CoV-19 or SARS-CoV-2) Infection and Lung
Inflammation Mediated by IL-1.
P. Conti, C. E. Gallenga, G. Tetè, Al. Caraffa, G. Ronconi, A. Younes, E. Toniato, R. Ross, S. K. Kritas
March 31, 2020
“[…] In addition, germicidal UV radiation "breaks down" the oxygen O2 which then aggregate into
O3 (ozone) molecules creating the ozone layer, capable of inhibiting viral replication and
improving lung respiration. All these precautions should be taken into consideration to lower the risk
of infection by CoV-19.[…] “
EUROPE PMC - BIOMEDICAL AND ENVIRONMENTAL SCIENCES (16/3: 246-255)
Stability of SARS coronavirus in human specimens and environment and its sensitivity to heating and
UV irradiation.
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Duan S.M., Zhao X.S., Wen R.F., Huang J.J., Pi G.H., Zhang S.X., Han J., Bi S.L., Ruan L., Dong X.P.,
SARS Research Team
September 01, 2003
“Abstract
A total of 10(6) TCID50 viruses were placed in each tested condition, and changes of the viral
infectivity in samples after treatments were measured by evaluating cytopathic effect (CPE) in cell
line Vero-E6 at 48 h after infection. […] Viruses stayed stable at 4 degrees C, at room temperature
(20 degrees C) and at 37 degrees C for at least 2 h without remarkable change in the infectious
ability in cells, but were converted to be non-infectious after 90-, 60- and 30-min exposure at 56
degrees C, at 67 degrees C and at 75 degrees C, respectively. Irradiation of UV for 60 min on the
virus in culture medium resulted in the destruction of viral infectivity at an undetectable level. The
survival ability of SARS coronavirus in human specimens and in environments seems to be relatively
strong. Heating and UV irradiation can efficiently eliminate the viral infectivity.”
INFECTION CONTROL & HOSPITAL EPIDEMIOLOGY (VOLUME 37, ISSUE 5, PP. 598-599)
Efficacy of an Automated Multiple Emitter Whole-Room Ultraviolet-C Disinfection System Against
Coronaviruses MHV and MERS-CoV
Kurt Bedell, Adam H. Buchaklian e Stanley Perlman
May 2016
“Abstract
Efficient and automated methods of disinfecting surfaces contaminated with the Middle Eastern
respiratory syndrome coronavirus (MERS-CoV) may prevent the spread of the virus. Here we report
the efficacy and use of an automated triple-emitter whole room UV-C disinfection system to
inactivate mouse hepatitis virus, strain A59 (MHV-A59) and MERS-CoV viruses on surfaces with a >5
log10 reduction.
[…] Discussion
The multiple-emitter continuous UV-C disinfection system was >99.999% effective against MHV-A59,
a mouse analog of MERS-CoV, and SARS-CoV in 10 minutes. Applying those same studies to
droplets of MERS-CoV resulted in undetectable levels of MERS-CoV virus after only 5 minutes of
exposure to the UV-C emitter or a percent reduction of >99.999%. Notably, UV-C disinfection is most
effective when used as an adjunct to standard terminal cleaning of hard surfaces and should not
be used to replace good cleaning practices. 8 This study is the first to document the effectiveness
of a multiple-emitter, automated, whole-room UV-C system or any whole-room disinfection system
against RNA viruses like MHV-A59, MERS-CoV, and SARS-CoV. The use of the Surfacide whole-room
UV-C disinfection system during MERS outbreaks may prevent the nosocomial spread of the virus
and protect staff in the process.”
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JOURNAL OF THE AMERICAN ACADEMY OF DERMATOLOGY (VOLUME 82, ISSUE 6, PAGES 15111512)

Ultraviolet germicidal irradiation: Possible method for respirator disinfection to facilitate reuse during
the COVID-19 pandemic
Iltefat H., Hamzavi, Alexis B. Lyons, Indermeet Kohli, Shanthi Narla, Angela Parks-Miller, Joel
M.Gelfand, Henry W.Lim, David M.Ozog
June 2000
“[…] Previous studies have shown that UVC can inactivate coronaviruses, including severe acute
respiratory syndrome coronavirus (SARS-CoV) and Middle East respiratory syndrome coronavirus
(MERS-CoV). One study of respirators contaminated with H1N1 influenza A found significant
reductions (≥3-log reduction) in viable influenza virus under substantial artificial soiling conditions
after being treated for 60 to 70 seconds at an irradiance of 17 mW/cm2, resulting in a UVGI dose of
∼1 J/cm2 measured at 254 nm. The efficacy of this dose has been verified in additional studies, and
higher doses (up to 2 J/cm2) have been shown to provide diminished benefit after 1 J/cm2. […]”
VOX SANGUINIS (VOLUME 115, ISSUE 3)
Inactivation of three emerging viruses – severe acute respiratory syndrome coronavirus, Crimean–
Congo haemorrhagic fever virus and Nipah virus – in platelet concentrates by ultraviolet C light and
in plasma by methylene blue plus visible light
Markus Eickmann, Ute Gravemann, Wiebke Handke, Frank Tolksdorf, Stefan Reichenberg, Thomas
H. Müller, Axel Seltsam
January 12, 2020
“[…] Materiala and methods
Blood products were spiked with SARS-CoV, CCHFV or NiV, and then treated with increasing doses
of UVC light (THERAFLEX UV-Platelets) or with methylene blue (MB) plus increasing doses of visible
light (MB / light; THERAFLEX MB-Plasma). Samples were taken before and after treatment with each
illumination dose and tested for residual infectivity.
Results
Treatment with half to three-fourths of the full UVC dose (0 · 2 J / cm 2 ) reduced the infectivity of
SARS ‐ CoV (≥3· 4 log), CCHFV (≥2· 2 log) and NiV (≥4· 3 log) to the limit of detection (LOD) in
platelet concentrates, and treatment with MB and a fourth of the full light dose (120 J / cm 2 )
decreased that of SARS ‐ CoV (≥3· 1 log), CCHFV ( ≥3· 2 log) and NiV (≥2· 7 log) to the LOD in
plasma.
Conclusion
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Our study demonstrates that both THERAFLEX UV-Platelets (UVC) and THERAFLEX MB-Plasma (MB /
light) effectively reduce the infectivity of SARS-CoV, CCHFV and NiV in platelet concentrates and
plasma, respectively.”
JOURNAL OF THE SCIENCE OF FOOD AND AGRICULTURE (VOLUME 80, ISSUE 6)
Existing and potential applications of ultraviolet light in the food industry - a critical review
Thomas Bintsis, Evanthia Litopoulou‐Tzanetaki, Richard K. Robinson
April 27, 2000
“Abstract
Short-wave ultraviolet light (UVC, 254 nm) can reduce dramatically the microbial load in air or on
hard surfaces free from food residues, and can eliminate pathogens from potable water filtered to
remove organic residues and ‘clumps’ of bacteria. More recently, approval of the Food and Drug
Administration (USA) has been sought for a system for the destruction of pathogenic bacteria in fruit
juices using UVC, and the same approach could perhaps be applied to remove spoilage
organisms from cider or wines. In contrast, long-wave UV light (UVA, >320 nm) has limited
microbiocidal properties […]”.
ENVIRO LABS
Ozone Disinfection of SARS-Contaminated Areas
Kenneth K. K. LAM
“[…] The most common air disinfection method is using ultraviolet (UV) radiation. UV radiation (UVC) kills bacteria and viruses by damaging the DNA/RNA of the cells of microorganisms. However,
UV radiation could only disinfect air close to the lamps as UV light has limited penetration capacity.
In case of SARS contaminated room, UV disinfection alone is not adequate to provide virus-free
environment for us.
[…] Experimental data shows that ozone is effective in reducing airborne bacteria of unoccupied
room. Over 90% of airborne bacteria could be reduced after ozonation. As viruses are generally
more susceptible to ozone than bacteria, it could assume that all viruses are killed if large
percentage of airborne bacteria are removed. Ozone is a gas that has good penetration capacity
and powerful oxidizing power, thus its disinfection efficiency is superior to UV radiation and HEPA
filter. […]”
AMERICAN SOCIETY FOR MICROBIOLOGY - APPLIED AND ENVIRONMENTAL MICROBIOLOGY
(78/6:1666-9)

Aerosol Susceptibility of Influenza Virus to UV-C Light
James J. Mcdevitt, Stephen N. Rudnick, Lewis Radonovich
March 2012
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“Abstract
[…] Air disinfection via upper-room 254-nm germicidal UV (UV-C) light in public buildings may be
able to reduce influenza transmission via the airborne route. We characterized the susceptibility of
influenza A virus (H1N1, PR-8) aerosols to UV-C light using a benchtop chamber equipped with a
UVC exposure window. We evaluated virus susceptibility to UV-C doses ranging from 4 to 12 J/m2 at
three relative humidity levels (25, 50, and 75%). Our data show that the Z values (susceptibility
factors) were higher (more susceptible) to UV-C than what has been reported previously.
Furthermore, dose-response plots showed that influenza virus susceptibility increases with
decreasing relative humidity. […]”
OZONE: SCIENCE & ENGINEERING (31:216-223)
Development of a Practical Method for Using Ozone Gas as a Virus Decontaminating Agent
James B. Hudson, Manju Sharma, and Selvarani Vimalanathan
May-June 2009
“[…] The anti-viral and anti-microbial properties of ozone have been well documented, although
the mechanisms of action are not well understood, and several macromolecular targets could be
involved (Carpendale and Freeberg, 1991; Wells et al., 1991; Khadre and Yousef, 2002; Shin and
Sobsey, 2003; Cataldo, 2006; Lin and Wu, 2006; Lin et al., 2007). Aqueous solutions of ozone are in
use as disinfectants in many commercial situations, including waste water treatment, laundries, and
food processing (Kim et al., 1999; Shin and Sobsey, 2003; Naitou and Takahara, 2006, 2008; Cardis et
al., 2007), but the use of the gas on a commercial scale as a decontamination device has not
been exploited. Ozone gas however has a number of potential advantages over other
decontaminating gases and liquid chemical applications (McDonnell and Russell, 1999; Barker et
al., 2004).
[…] As a gas it can penetrate all areas within a room, including crevices, fixtures, fabrics, and the
undersurfaces of furniture, much more efficiently than manually applied liquid sprays and aerosols
(Barker et al., 2004; Malik et al., 2006; Hudson et al., 2007).
[…] We evaluated the feasibility of using ozone gas as an effective means of decontaminating
various hard and porous surfaces containing dry or wet films of different viruses, in the presence
and absence of cell debris and biological fluids. […]”
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APPLIED AND ENVIRONMENTAL MICROBIOLOGY (VOLUME 84, ISSUE 17, PP. 598-599)
UVC LED Irradiation Effectively Inactivates Aerosolized Viruses, Bacteria, and Fungi in a ChamberType Air Disinfection System
Do-Kyun Kim, Dong-Hyun Kang
September 2018
“Abstract
In this study, the possibility of inactivating viral, bacterial, and fungal aerosols in a chamber-type air
disinfection system by using an UVC-LED array was investigated and inactivation rate constants of
each microorganism were calculated in fitting curves of surviving populations. UVC-LED array
treatment effectively inactivated viral infectivity achieving 5 log reductions within 45 mJ/cm2 for
MS2, Qβ, and ΦX 174 viruses. UVC-LED array effectiveness in inactivating Escherichia
coli O157:H7, Salmonella enterica serovar Typhimurium, Listeria monocytogenes,
and Staphylococcus aureus aerosols achieved 2.5 to 4 log reductions within 1.5 to 4.6 mJ/cm2.
Also, 4 log reductions of Aspergillus flavus and Alternaria japonica were achieved at a dosage of
23 mJ/cm2 using UVC-LED array irradiation. The highest UV susceptibility, represented by the
inactivation rate constant, was calculated for bacteria followed by fungi and viruses. […]”
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OTHER SCIENTIFIC PUBLICATIONS
AMERICAN SOCIETY FOR MICROBIOLOGY - APPLIED AND ENVIRONMENTAL MICROBIOLOGY
UV Disinfection of Adenoviruses: Molecular Indications of DNA Damage Efficiency
Anne C. Eischeid, Joel N. Meyer, Karl G. Linden
2009
WATER RESEARCH (VOLUME 40, ISSUE 1, PAGES 3-22)
Inactivation credit of UV radiation for viruses, bacteria and protozoan (oo)cyst in water: A review
W.A.M. Hijnen, E.F. Beerendonk, G.J. Medema
January 2006
WATER RESEARCH (VOLUME 21, ISSUE 6, PAGES 687-692)
Ultraviolet inactivation of selected bacteria and viruses with photoreactivation of the bacteria
George D. Harris, V.Dean Adams, Darwin L. Sorensen, Michael S. Curtis
June 1987
IUVA NEWS (VOLUME 8, NO.1)
UV Dose Required to Achieve Incremental Log Inactivation of Bacteria, Protozoa and Viruses
Gabriel Chevrefils, Eric Caron, Harold Wright, Gail Sakamoto
March 2006
APPLIED AND ENVIRONMENTAL MICROBIOLOGY (43/3: 509-513)
Ozone decontamination of bioclean rooms
T. Masaoka, Y. Kubota, S. Namiuchi, T. Takubo, T. Ueda, H. Shibata, H. Nakamura, J. Yoshitake, T.
Yamayoshi, H. Doi e T. Kamiki
March 1982
JOURNAL OF HOSPITAL INFECTION (40/1: 61-65)
Investigation of gaseous ozone for MRSA decontamination of hospital side-rooms.
Berrington A.W., Pedler S.J.
September 01, 1998
APPLIED AND ENVIRONMENTAL MICROBIOLOGY (79/8: 2721-2730)
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Kinetics of Ozone Inactivation of Infectious Prior Protein
Ning Ding, Norman F. Neumann, Luke M. Price, Shannon L. Braithwaite, Aru Balachandran, Gordon
Mitchell, Miodrag Belosevic e Mohamed Gamal El-Din
April 2013
TISSUE ENGINEERING. PART C, METHODS (22/4: 338-347)
Ozone Gas as a Benign Sterilization Treatment for PLGA Nanofiber Scaffolds
Carolina Fracalossi Rediguieri, Terezinha de Jesus Andreoli Pinto, Nadia Araci Bou-Chacra, Raquel
Galante, Gabriel Lima Barros de Araújo, Tatiana do Nascimento Pedrosa, Silvya Stuchi Maria-Engler
e Paul A. De Bank
April 01, 2016
APPLIED AND ENVIRONMENTAL MICROBIOLOGY (69/7: 3975-3978)
Reduction of Norwalk Virus, Poliovirus 1, and Bacteriophage MS2 by Ozone Disinfection of Water
Gwy-Am Shin e Mark D. Sobsey
July 2003
CRITICAL CARE (SUPPL 1: P67)
Ozone fumigation successfully controlled and eradicated multidrug-resistant Acinetobacter
baumanii from an intensive care unit
R Stümpfle, A. Castello-Cortes, F. Coogan e P.B. Nielsen
March 01, 2010
JOURNAL OF PREVENTIVE MEDICINE AND HYGIENE (58/1: E48-E52)
Water and air ozone treatment as an alternative sanitizing technology
M. Martinelli, F. Giovannangeli, S. Rotunno, C.M. Trombetta e E. Montomoli
March 2017
CLINICAL ORAL INVESTIGATIONS (21: 995-1005)
Comparison of ozone gas and sodium hypochlorite/chlorhexidine two-visit disinfection protocols in
treating apical periodontitis: a randomized controlled clinical trial
Stefan Kist, Maximilian Kollmuss, Jette Jung, Sören Schubert, Reinhard Hickel e Karin Christine Huth
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INTEGRATION OF TECHNOLOGY IN M IT SRL BIO INERTIZER
The current regulatory landscape, which provides for the obligation to use specific PPE for Covid
health management (face masks, gloves, protective goggles, disposable overalls), has implied the
responsible and precautionary management of PPE used especially within companies, but also in
highly frequented places and private environments.
Waste from PPE used in compliance with health requirements to combat the health emergency
caused by the COVID-19 infection implies special management, since the correct classification of
the waste must be guaranteed, which is responsibility of the Manufacturer and at the same time
present Administrators/Legal Representatives/Safety Managers and Environmental Managers with
disputes regarding the management of waste or of possible accidents at work caused by infection
due to COVID-19.
The Bio Inertizer produced by MIT SRL are devices for the disposal of potentially contaminated, not
or differentiable waste, including specific PPE for Covid-19 healthcare management. The BIO
INERTIZER use UVC and Ozone technology to disinfect the waste that is deposited to them.
As shown by the extensive scientific documentation previously analyzed, with exposure to UVC rays
and ozone for a certain time and concentration, we obtain:
1. an obstructing environment to viruses and bacteria proliferation;
2. an inertization of smell;
3. a disinfection of viruses and bacteria with a level of 99.999%.
In BIO INERTIZER there is an exposure to UVC and a confined concentration of ozone that exceed
those identified on a scientific level. For this reason, the use of BIO INERTIZER in the disposal of
potentially contaminated waste ensures:
1. to adopt a traceable and safe waste management practice;
2. that the waste they contain is inertizer, or rather, there is no proliferation of viruses and
bacteria;
3. that there is no cross contamination;
4. that therefore the waste they contain is no longer dangerous or contaminating.
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