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TECHNICAL  INVESTIGATION REPORT 

1. INTRODUCTION 

 
 
 

Technical evaluation of the performance and safety of Nauti-
lus sanitizer in relation to COVID-19 and as a countermeas-
ure to Bioterrorism on bacteriological attacks (BWA's). 
 
Principal Investigators: Dr. Raffaela Salzillo, physician, Università di Napoli Federico II; Professor Amalia Porta, 
microbiologist, Pharmacy Department at Università degli Studi di Salerno 
Other Investigators: Dott. Davide Tino, Analyst, Statistical and Economic Sciences, Università di Salerno. 
Sponsor of the Report: E.C.S. Italia s.r.l. – Via Terre delle Risaie, n.20 - 84131 Salerno ITALY 
 
Objectives: Technical assessment of the safety and 
performance of Nautilus in relation to COVID-19. 

Keywords: Covid-19, sanitizing UV-C environments, 
sterilization, DNA-RNA damage, droplets. 

Methods: Nautilus technical evaluation, safety perfor-
mance, UV-C power designed for deconstruction of the 
DNA / RNA of bacteria and viruses, taking into account 
the scientific studies of third parties performed on bac-
terial and viral families similar to Sars-Cov-2. 

Results: The results of the technical-scientific evalua-
tion have highlighted how all the germicidal capacities 
of the UV-C present in the Nautilus, also taking into 
consideration their own air treatment methods, are able 
to decrease the bacterial load in the treated environ-
ments; the equipment’s benefits are prominent even in 
terms of reliability and safety, because of the materials 
used and the post-installation procedures, especially in 
relation to similar solutions proposed by other compa-
nies’ devices on the market. 

Conclusions: Based on the well-known UV-C tech-
nology for sterilization, called UVGI (Ultra Violet Ger-
micidal Irradiation) and, starting from its known prob-
lems, the new Nautilus device has combined efficiency 
and safety for sanitizing environments. 

The greater effectiveness and simplicity of operation al-
low a high sanitation even in the presence of people in 
the treated areas, which makes the device, together with 
Stericlair™, Zefiro 300 and Sterilift products, particu-
larly suitable for public spaces (clubs and pubs, offices, 
medical wards, etc.) where there is an intense flow of 
people. As a matter of fact, the technology of such de-
vices - not producing ozone and not requiring chemicals 
- is safe for people in the treated areas. From the attached 
scientific studies, you may note that Nautilus’ power is 
able to inactivate Sars-Cov-2, through the damage 
mechanism of the DNA / RNA helixes of the Virus with 
UV-C technology. The use of UVGI technology (with 
the powers in use by Nautilus) is also considered a valid 
countermeasure for bacteriological attacks (BWAs).

 

 The need to find solutions to sanitize environments, due to 
the Covid-19 pandemic in 2020, pushed companies to 
commit themselves to proposing proper technical solutions 
for the treatment of indoor environments, both public and 
private. 

 
Fig 1. Il Nautilus. 
 
Through a complex process of re-industrialization, Nauti-
lus’, Stericlair™’s and Zefiro’s manufacturer has 

revisited UVC / UVGI technology, making it safer and 
more effective in order to deal with critical periods such as 
the Covid-19 pandemic. 

 
The purpose evaluation is to show how the NAUTILUS air 
sanitization and sterilization system, by optimizing the 
power of the light emission (570 Watt) by means of the 
source used (UVC) and ensuring continuity of treatment 
(24/7), can represent one of the best solutions to limit the 
aerial spread of Sars-Cov-2 in extreme safety and /cost-ef-
fectiveness, together with all the other families of bacteria 
and viruses indicated in the corresponding scientific stud-
ies, considering the technology implemented based on im-
portant construction innovations. 
Therefore, Nautilus is an environmental sanitizing device, 
which acts as an air recirculation unit with UVGI technol-
ogy to reduce the bacterial and viral load, operating auton-
omously in the environments in which it is installed with-
out the need for controlled monitoring. 
The continued use of the device would help reduce the viral 
load characterizing the droplets because such micro-drops 
of saliva can remain suspended in the air for a long time 
and spread infectious agents (called Flügge particles by the 
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scientist Carl Flügge who studied how dangerous they 
were). 
The correct use of the Nautilus would allow operators to 
reduce the problem of indirect contagion through droplets 
and increase the incidence of effectiveness of the masks, 
since the percentage of viral load within the treated envi-
ronment is reduced. 
This family of devices is widespread all over the world and 
is regulated by FDA, with the registration code 21 CFR 
880.6500 "Medical UV air purifier" FRA, subject of re-
ports by the International Commission for Lighting (CIE) 
in " Ultraviolet AIR Disinfection "(CIE 155: 2003) and in" 
UV-C Photo Carcinogenesis Risk from Germicidal Lamp 
"(CIE 187: 2010). 
Given the importance of technology, several global manu-
facturers of UVGI equipment joined an international asso-
ciation, the IUVA International Ultraviolet Association 
(IUVA.org), which is engaged in research on the techno-
logical advancement of applications based on ultraviolet 
radiation and which collects the world leading manufactur-
ers operating in the sector, including ECS LTD in Italy, 
owner of Nautilus. 
In Italy, Natilus is classified as a class I medical device ac-
cording to Annex IX (point 1.1), rule 12 (point 3.3) of the 
93/42 EEC directive (registration nr. Database n.1972140 
of the Ministry of Health). It consists of a central polymer 
body with special air intake and return vents in the envi-
ronment in which it is installed. 
The air enters the lower part of the device, passes through 
mechanical filters (G3) and enters a special treatment 
chamber for sanitizing (in which the UV-C lamps are posi-
tioned) with a total power of 570 W which emit 162 W UV-
C at length at 254 nm). After being processed in the cham-
ber, the air is reintroduced into the environment by means 
of outlet vents which determine a proper "launch" of the 
flow, in order to avoid the air recirculation. 
The device uses "optical screens" technology, patented by 
the ECS company which prevents direct exposure of UV-
C lamps to both users and operators and makes this type of 
device one of the safest on the market concerning the risks 
associated with UV-C light, also eliminating the risk of ac-
cidental scattering and preserving users and operators from 
the absorption of ultraviolet radiation, harmful to biologi-
cal tissues.  
The Device can be used whether it is fixed (with wall in-
stallation) or mobile, on a special optional wheeled support 
(for emergency situations of on-site transport or field 
tents). 
 

NAUTILUS is a compact device and easy to transport; its 
measures are: 120 x 22 x 63 cm; it weighs only 25 kg, with-
out considering the trolley. 
 

 
Ultraviolet (UV) radiation is represented by radiant 

energy with a wavelength between 100 nm and 400 nm. 
Photobiology classifies the ultraviolet spectrum ac-

cording to the CIE parameters: UV-A, 315 nm - 400 nm; 
UVB, 280 nm - 315 nm; UV-C, 100 nm - 280 nm1. All UV 
rays are composed of an emission of photons whose energy 
varies with the wavelength increasing or decreasing ac-
cording to Planck's law (the energy E in joules of a photon 
of frequency ν is: E = hν, where h = 6,624 10-34 joule-sec 
is the "Planck constant"). 

The interaction of a photon with the molecules of the 
absorbent material (in such case biological material) results 
in a photo toxicity which manifests itself through damage 
to the genome of the irradiated organism. 

This photo toxicity is the basis for the use of UV-C 
radiation in the health sector. 

Such notions represent the basic principles of ultravi-
olet germicidal irradiation (UVGI) as a disinfection 
method which uses short wavelength ultraviolet light (ul-
traviolet C or UV-C) and which effectively ensures the in-
activation of several microorganisms, inhibiting their rep-
lication due to damage to DNA / RNA helices.  The germi-
cidal region (in terms of wavelength) which is important 
for the disinfection of the air is the 200 - 300 nm range 
which is absorbed by DNA (RNA in some viruses), with a 
peak of germicidal efficacy 2 between 250 and 260nm. 

Such mechanism involves the absorption of a UV photon 
by pyrimidine bases (mainly thymine) which are located 
next to each other on the DNA chain, causing the formation 
of a cross link. The phenomenon involves damage to the 
DNA chain and consequently, the blocking of DNA 
replication during cell duplication.  

For many years the artificial sources of UV have been 
used to ensure the sterility of tools and hospital environ-
ments, for therapeutic purposes such as the treatment of 
psoriasis, vitiligo and neonatal jaundice, as well as aes-
thetic purposes (tanning lamps).  

Having established that the ultraviolet components of 
greater interest in the study of the photolysis of pathogens 
and microorganisms such as yeasts, molds, bacteria and vi-
ruses are precisely the UV-C radiation, on which Nautilus 
technology is based, the connection between phototoxic ef-
fects and the physical characteristics of the radiation must 
be taken into account. With physical characteristics of the 
radiation, reference is made to the correct parameterization 
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of quantities such as Power, Fluence and Wavelength, re-
sponsible for the effective dose to produce irreversible 
damage at the level of the DNA / RNA chains.  

In this regard, starting from the technical data of the 
product, a precise comparative analysis of the powers in-
volved and of the available scientific studies was carried 
out. The phases of applied research for the recovery of the 
necessary information have been structured as follows: 

1. View of the research relating to the effective germi-
cidal efficacy of UV-C rays. 

2. Analysis of scientific references with a parameteriza-
tion framework for the use of such rays at a given flu-
ence for a multitude of microorganisms.  

3. Focus on the effectiveness of the technology on Sars-
Cov-2 and its suitability to limit the contagion of 
Covid-19.  

Specifically, in the first phase of review only research out-
puts were selected which show how UV-C radiation is ac-
tually sufficiently energetic to allow individual photons to 
cause the breakdown of the chemical bond and the ioniza-
tion of some atoms and molecules (as asserted several 
times by scholars of electromagnetic radiation, including 
Professor George Chabot, at Lowell University in Massa-
chusetts, expert in science and protection from radiation, 
dosimetry and radiation protection). 

To obtain a parameterization framework of UV-C 
rays as a sanitization and sterilization system from DNA 
and RNA based microorganisms, reference was made to an 
important report containing an organized series of printouts 
which list the biological behavior of numerous families of 
classified microorganisms among viruses, bacteria, proto-
zoa, algae and spores3; the report has been constantly up-
dated for over 20 years with new data and research. 

The study provided a useful parameterization of the 
cytotoxic effects of UV radiation and, in particular, of in-
discriminate photo destruction associated with exposure to 
UV-C rays. Such report shows the effectiveness of UV-C 
rays on almost all of the microorganisms, which are the ob-
ject of the study. Therefore, the final objective of the anal-
ysis (considering the resources available), was to verify 
whether this efficacy could be confirmed against Sars-
CoV- 2. 

It should be clarified that members of the coronavirus 
family present RNA helices in their nucleus which are in-
jected into a host cell in order to take control of it, thus 
causing a classic "domino effect" resulting in infection. 

Studies have shown that exposure of pathogenic po-
tentials, such as Sars-Cov-2, to UV-C rays causes the pho-
tochemical fusion of two adjacent pyrimidine bases dam-
aging the coronavirus RNA.This phase of reorganization, 
resulting in a new link, is crucial in the battle for the spread 
of the infection. The new bond is characterized by an RNA 
which will not pair, which will determine the inability of 
the virus to replicate. 

UV-B radiation may also be suitable for the produc-
tion of dimers, even though it is 20 to 100 times less effec-
tive 4 than UV-C rays, as indicated in the study carried out 
at the FDA Center for Research and Biological Evaluation 
of Rockville Pike and the National Institute of Allergies 
and Infectious Diseases of Maryland (USA). 

Further research has shown that at a given UV-C flu-
ence, the Sars-Cov-2 RNA is also deconstructed; in such 
case the inhibition and inactivation of viral proliferation 
occur. A very recent study carried out jointly by the Italian 
Institute of Astrophysics and the University of Milan, 
shows the direct relationship between evolution, the 
strength of the recent SARS pandemics and the intensity of 
solar radiation (UV-B, UV)5, whose data confirm both the 
effectiveness of the UV irradiation and efficacy on Sars-
Cov-2. 

Therefore, in the hypothesis of a greater fluence of 
UV rays, the virus would be completely inhibited (reason 
why in summertime the virus is believed to lose its effec-
tiveness). Further and deeper analysis of data and modeling 
of epidemics in relation to the UV factor are already fol-
lowing this study. 
A further study carried out by the University of Milan 
shows that at a given virus density comparable to the one 
observed in SARS-CoV-2 infection, a UV-C dose of only 
3,7mJ/cm2 was sufficient to obtain a 3 log inactivation 
(equal to 99.99%) and a complete inhibition of all viral 
concentrations was observed with 16,9 mJ/cm2, 6 (which 
corresponds, in the International System (SI), at 169 J/m2). 

Note that the unit of measurement used in the devel-
opment of such relationship is the ratio between mJ (milli-
Joule) and square meters (m2). Such ratio represents the in-
cidence of energy per unit of area at the UV ray in the po-
sition of the biological material, the fluence (frequently 
called Irradiation). 

To avoid any kind of misunderstanding, it is necessary 
to underline that in the less recent research, fluence was 
expressed using the ratio between erg and area unit as the 
unit of measurement. In the analysis of third-party biblio-
graphic and scientific references, in order to obtain greater 
harmony of results, all measurements were converted into 
modern's measurement mode, following the following for-
mula: 1J/m2=10erg/mm2=103erg/cm2, 7. 

To support the validity and efficiency of the use of 
UV-C devices, the studies previously carried out by the 
company on similar products (Sterilite), on the technology 
and scientific studies on which modern Nautilus, 
Stericlair™ and Zephyr devices are based, were also taken 
into consideration. 

Previous studies on long-term indoor environmental 
monitoring 8 9 10, bacterial decontamination 11 12 13 14 15 and 
the gradual drop in the number of bacterial colonies have 
been used as a reference 16.  
2.2 Study on DIFARMA, July 2020. 

In addition to previous studies, the E.C.S. commis-
sioned a further study in June – July 2020 17, entitled “Anti-
microbiotic capacity of the Nautilus device also called 
Stericlair ™” at the University of Salerno, Department of 
Pharmacy – DIFARMA. The results confirm the scientific 
background on the effectiveness of the device. 

The tests carried out demonstrate the phototoxic effi-
ciency and the ability of the device to inhibit cell replica-
tion of various aero diffused microorganisms, irradiated at 
different times and with variable fluence. 

The study confirmed that: “In particular, as shown in 
the figure, after 3 hours of switching on the device under 
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examination, a reduction of the total environmental micro-
bial load between 54% and 67% compared to the control 
is observed, and a reduction of as much as 87% of bacteria 
grown on selective and differential medium for the isola-
tion of staphylococci. 

After 6 hours of switching on the device under consid-
eration, a reduction in the total environmental microbial 
load of between 70% and 80% compared to the control is 
observed, up to a reduction of approximately 87% after 
16h of turning on the Nautilus - Stericlair™. 

As for bacteria grown on selective and differential 
medium for the isolation of staphylococci, already after 6 
hours of ignition a total reduction of growth is observed. 
Considering that such experiments have been carried out 
in a room with a particularly high initial microbial load, 
experiments are underway to confirm the ability of the 
Nautilus-Stericlair ™ to completely reduce the 
environmental microbial load present in a previously 
cleaned environment ordinary already after a few hours 
from turning on the device. " 

 
Once the effectiveness of UV-C rays is confirmed, the 

effectiveness of the germicidal action of a UV-C device 
depends on factors such as: 

1. The exposure time of the air flow to UV-C rays 
2. Power variations of the UV source. 
3. The presence of particles which can protect mi-

croorganisms from UV (for such reason, the air 
moving inside the appliance was partially turbu-
lent, to ensure that any particle of dust which 
had passed the filter was still conveniently radi-
ated from all sides) 

4. The ability of microorganisms to resist radiation 
during exposure. 

Another important clarification concerns the degree of ef-
fectiveness, which increases proportionally to the increase 
in the repeated circulation of air: several times the micro-
organisms are irradiated by UV-C rays thanks to repeated 
circulation, the more the cytotoxic effect is marked as it is 
cumulative. 
Furthermore, UVGI technology is particularly 

advantageous as it does not need to use any chemical solu-
tion for its operation. 
The virucidal effect in such devices also depends on the 
natural decay of the effectiveness of the UV-C lamps (ex-
pressed in hours) and, once the set time has elapsed, the 
simple replacement of such components will be necessary 
to make the device effective again. 

The virucidal effect in such devices also depends on 
the natural decay of the effectiveness of the UV-C lamps 
(expressed in hours) and, once the set time has elapsed, the 
simple replacement of such components will be necessary 
to make the device effective again. 

 

 
The technical and functional evaluation carried out this 
study, regarding the effectiveness of Nautilus, has ex-
tended into several areas. Such evaluations derive from: 

 The scientific research currently available. 
 Scientific investigations carried out by the com-

pany 
 Comparisons of technologies and third-party stud-

ies with the verification of equivalence. 
 Demonstration of compliance of requirements 

with such technical scientific principles. 
Nautilus is the evolution of a technology which has already 
been consolidated and been popular for years: Sterilite. 
Starting from the effectiveness of the device from such 
technology, which has already been the subject of numer-
ous studies and reports in the health sector, Nautilus device 
was compared to the previous version. To this end, the 
main differences are highlighted: 

1. A significant increase in power, given that six 
lamps with a dominant wavelength of 254 nm2 
have been implemented in the NAUTILUS (the 
peak of germicidal efficacy should be certified at 
approximately 260nm. Note that the reference 
values are approximately equal: 254nm≃260nm), 
for a total power of 570 Watts (of which 162 W 
emitted in the UV-C band). This directly affects 
the radiation power of UV-C rays and conse-
quently the effectiveness of the device which, by 
treating up to 700 cubic meters of air per hour, en-
sures an effective reduction of the bacterial load.  

2. A greater attention to the safety of UV-C lamps, 
by also creating special patented optical screens, 
developed to not produce any type of optical emis-
sion potentially harmful to humans and to elimi-
nate the risk of contact between the user and the 
rays UV-C. 

3. Use of Zero Ozone emission lamps. 
 
The comparison of the product by equivalence also in-
volved additional products on the market, with similar 
characteristics to each other.  
The chart compares the main points of such devices, in-
cluding: effectiveness performance, volumetric capacity, 
safety level, component quality, presence of international 
quality certifications, presence of scientific tests on the 
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device and finally the price. 
 Germy 

500UV 

VK 

Medi 

Medical 

Air 
NAUTILUS  

Bacterial load reduction >99%  SI SI SI 

Air flow > 500 m3  SI  SI 

Lamp life > 8.000h SI   SI 

Triple filtering system    SI 

Ozono free    SI 

Weight < 30kg   SI SI 

Noise emitted < 35db    SI 

Scientific tests on the product SI SI  SI 

Price €€ €€€€€ €€€ €€ 

 
Using the data available to the public, it was possible 

to compare NAUTILUS even on this level. A first compar-
ison was made by examining the test carried out by the 
Chemical-Commodity Laboratory c / o Chamber of Com-
merce of Pescara (for the certification of operation of the 
Germy500UV18). The study shows that the device has 
eliminated about 96% of the total bacterial count in just one 
hour. 

The result was obtained by a device equipped with 2 
UVC lamps at 268nm. You may say that NATILUS, on the 
basis of the scientific principles highlighted so far, 
equipped with triple the lamps and therefore of greater 
power, is able to match and improve this type of result. 

The second comparison was carried out with the study 
carried out with the VK-Medi device at the Korea Compli-
ance Laboratory in Seoul, which attests an inactivation of 
the main viruses present in the air equal to approximately 
99%19 by a device with a power total UV germicide of 128 
Watt UV2020. 

In such case you may easily deduce that NAUTILUS, 
having a total UV germicidal power of 162 Watt UV-C 
(25% more powerful than the device under examination), 
is able to obtain at least the same performance, if not better.  
The comparison table also shows that not all the main 
UVGI sanitizing devices are ozone free, which makes them 
unsuitable for all purposes.  
Such studies, combined with scientific studies carried on 
product performance, have offered data suitable for the as-
sumption of the NAUTILUS’ suitability to generate a vir-
ucidal effect thanks to the technology on which it is based 
and the powers available. 
4.1 Scientific data to support technology. 
The supporting scientific data were searched in the main 
databases using to make a selection of the most suitable 
texts for the development objectives, using keywords such 
as UVGI, DNA / RNA damage, air sanitization and Covid-
19. Once the keywords were established, the main online 
databases specialized in the biomedical field (PubMed and 
National Library of Medicine) were consulted, as well as 
the collections of documentation, studies and tests offered 
by the IUVA and the CIE. 
With regard to the focus on the relationship between UV-
C irradiation, its virucidal power and Sars-CoV-2, a certain 
contribution was provided by these reports and national 
and international studies. At the forefront, IUVA expressed 
itself with the publication of a factsheet containing its state-
ment on the effectiveness of UVGI technology for the 

inactivation of the so-called Coronavirus 21.  
The IUVA, with reference to important international re-
ports carried out by experts in the study of SARS such as 
Tsunetsugu - Yokota, has declaredly confirmed the effec-
tiveness of UV-C rays on Sars-Cov-2. 
Other important conclusions in this regard derive from the 
two studies mentioned above; the first non-empirical con-
cerning the direct exposure of a given density of Sars-CoV-
2 virus (ref. 6) to predetermined levels of UV-C fluence, 
while the second concerning the direct relationship be-
tween epidemiological trends and exposure to the solar ra-
diation of the virus based on the territorial region of refer-
ence.  
4.2 Scientific data analysis (safety). 

In addition to the effectiveness of the device, the se-
curity aspect for such a powerful technology has also been 
analyzed. Indeed, it is necessary for the device not only to 
work for the purpose for which it is intended, but also it 
should not create actual or potential risks for the user. The 
fundamental points to be addressed when analyzing the 
specific risks associated with this family of devices are: 

a) Positioning of the device not suitable for correct op-
eration (efficacy) 

b) Risk of exposure to UV-C rays  
c) Risk of incorrect replacement of the lamps and 

maintenance of the device 
d) Possible ozone emissions.  

a. Correct positioning of the device. 
If you are willing to make the device perform the san-

itizing action correctly, it is essential to place it as sug-
gested in the user manual, in a point that is suitable for en-
suring the best performance also according to the guide-
lines dictated by the CIE. 

The Nautilus manual reports the criteria for correct in-
stallation as indicated by the CIE in report 187: 2010, in 
which it establishes the positioning criteria for UVGI de-
vices in the various types of environments. 

Since the aim of the device is to reduce the concentra-
tions of organisms in the air in the respiratory area and in 
the recirculated air, NAUTILUS must be placed so that it 
acts mainly on the respiratory area of individuals, in which 
a higher density of droplets occurs. 

The CIE also suggests opting for UVGI applications 
which may include wall installation in the room rather than 
other methods. In particular, devices like NAUTILUS are 
able to offer better performance for areas where the heights 
from floor to ceiling are from 2.5 to 2.8 m or more. 

In areas where there is no possibility of installation at 
that given height, the CIE confirms that the use of mobile 
installations on stands is suitable (ref. 7); in any case guide-
lines have been developed for the installation of such ultra-
violet equipment. 
b. Risk of direct exposure to UV-C rays. 

Another risk factor concerns the hypothesis of imme-
diate or prolonged exposure to UV rays, as it is capable of 
causing damage to the skin tissue and eyes. As also pointed 
out by CIE 22, overexposure to UV-C radiation (100 nm - 
280 nm) can cause transient corneal irritation (photo kera-
titis), conjunctival irritation (photo conjunctivitis) and skin 
irritation. In this regard, the EN 62471 standard defines 
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maximum exposure limits: 
Type of risk Wavelength [nm] 

Exposure dura-

tion t [sec]] 

Exposure limits [W 

/ m2] 

UV actinic skin and eyes 200-400 

<30.000 (8 

ore circa) 30/t 

UV-A eye 

315-400 <1.000 10.000/t 

 >1.000 10 

Blue light (small) 

300-700 <100 100/t 

 >100 1 

IR eye 

730-3.000 <1.000 18.000/t0.75 

 >1.000 100 

Thermal skin 380-3.000 <10 20.000/ t0.75 

t = exposure time. 

 

Type of risk Wavelength [nm] 
Exposure duration 

t [sec]] 

Exposure limits [W / 

m2] 

Blue light 300-700 <30.000  30/t 

Retinal thermal 380-1.400 
<0,25 

0,25-10 

50.000/ α x t0.75 

50.000/ α x t0.75 

Retinal thermal (weak 

visual stimulus) 
780-1.400 >10 6.000/α 

t = exposure time. 

 

In order to reduce the risks of exposure to these rays, expo-
sure threshold values have also been established in relation 
also to the power of UV-C radiation by international organ-
izations (TLVs® from ACGIH23). 
n compliance with these guidelines, NAUTILUS has got 
only lamps which comply with the Italian and European 
standard EN 62471. 
Therefore, since the potential damage refers to direct expo-
sure to UV-C, the actual absence of risk is detected with 
regard to the use of the NAUTILUS device since the user 
or the maintenance technician will never be exposed di-
rectly or indirectly to the lamps in operation and, therefore, 
the exposure time is practically nullified, both thanks to the 
implementation of optical screens (company patent) and to 
the mechanical structure and electrical device. 
 

  
The photo during the Nautilus test phase highlights how, 
even with the device open, it will never be possible (even 
for the installer) to have a direct exposure to the UV-C 
source, given that it is contained in the treatment chamber 
and protected by optical screens, letting out only a reflected 
glow. 
The NAUTILUS device also complies with the standards 
provided by ISO 15727: 2020 (EN) regarding the 

measurement of the power of a UV-C lamp, the type of 
UV-C lamp, the reactance of the lamp and any safety is-
sues. 
c. Potential risk deriving from the incorrect method of 
replacing the lamps and maintenance of the device. 
The device provides an adequate support and assistance 
guide also in the maintenance phase, following the indica-
tions provided by the CIE. 
The personnel assigned to the replacement, after training, 
will be able to operate in total safety and absence of risks 
by following the general rules of safe behavior24 also re-
ported in the user manual. 
Maintenance workers and operating personnel are warned 
against the potential risks of direct exposure to UV-C both 
with the indications in the manual and by the appropriate 
international symbol affixed to the machinery, of the Inter-
national Electro Technical Commission (IEC). 
d. Ozone emissions. 
The additional risk profile of the device to be evaluated is 
represented by ozone emissions, oxidizing and potentially 
lethal agents for humans, as stated in ISO 15727: 2020 "... 
ozone can cause lung damage in the event of prolonged or 
chronic inhalation and can also cause some types of dam-
age or degradation of materials ... ". 
As already illustrated, the lamps used do not produce 
ozone; they are transparent for radiation designed to kill 
microorganisms without letting ozone-generating radiation 
pass through25.   
In this regard, as indicated by a CIE report, only ozone-free 
germicidal lamps should be taken into consideration for air 
disinfection (ref. 7) and the NAUTILUS device, not using 
lamps that can, even only potentially, create risks to users 
due to ozone emissions, appears to comply with the recom-
mendation. 
4.3 The risk and acceptable benefit. 
From the analysis you may note a substantial respect for 
international regulations and general guidelines for the 
health and safety of the device, considering that all precau-
tions have been taken against the potential risks associated 
with UGVI technology.  
From the functional aspect of the device in operation, 
NAUTILUS has got a noise index well below the average 
of the other competing products (only 32db), and the pos-
sibility of obtaining different treatment modes thanks to the 
3-speed options, suitable for the environment and time of 
use (based on the principle of greater turnout of the areas 
in which it is installed). 
Taking into account that the main clinical benefit required 
of the device is the percentage of bacterial load reduction 
(99.99%) compared to a very low associated risk, this ratio 
is adequately satisfied. 
4.4 Performance requirement 
The performance assessments of the device were based on 
performance reports and several scientific studies. Such 
references revealed the effectiveness of the device, capable 
of sanitizing the air to 99.99% few hours after being 
switched on. 
4.5 Side effects. 
NAUTILUS does not present any known risks of side ef-
fects after its use. 
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Please note that while some devices are not suitable for 
joint operation linked to the presence of individuals in the 
room due to the emissions of ozone produced, NAUTILUS 
is suitable and has also been designed for 24/7 use (at night, 
taking into account the minimum inflow, the air recycling 
speed can be reduced to a minimum, significantly reducing 
residual noise). The implementation of patented optical 
screens reduces the risk associated with hypothetical con-
tact with the radiation of UV-C rays to almost zero.  
herefore, when correctly installed and used for the intended 
purposes, NAUTILUS does not have any type of side effect 
known at the time deriving from its use. 
 

 
Since the appearance of the coronavirus epidemic, assump-
tions have been made of a voluntary (intentional) release 
of this lethal virus. 
Many American security agencies (including the EPA - En-
vironmental Protection Agency), have been engaged in the 
prevention of such bio-terrorist attacks for years, through 
the Homeland Security Research Program (HSRP), seek-
ing solutions to deal with such attacks and to preserve pub-
lic health in accordance with Presidential guidelines. 
As part of this research, the EPA confirmed that a potential 
method of terrorism is the intentional introduction of bio-
logical warfare agents (BWA) into the heating, ventilation 
and air conditioning (HVAC) systems of the target struc-
tures in order to distribute pathogenic organisms.  
The introduction of BWA into buildings can create terrify-
ing effects with a very large population target.  

This potential threat prompted the need to identify and 
test certain devices to be used to destroy BWAs (patho-
gens) as they move through the air in a building. 

A technology identified by the EPA, which can meet 
this need, is the one using a UV-C configuration that can 
be installed in the building's air ducts or in rooms. 

Studies on UVGI technology have also been shown to 
be effective in destroying Mycobacterium tuberculosis, the 
causative agent of tuberculosis and other bacteria including 
mycoplasma, as well as viruses and fungi. 

In the testing and evaluation of national security tech-
nologies, the EPA provided a document (as an impartial 
third party) in which it compared nine different UVGI ap-
pliances based on the information stated in the supplier 
fiches. Such EPA assessments were conducted in accord-
ance with known assessment standards and with rigorous 
protocols. 

In the report "Biological Inactivation Efficiency of 
HVAC - In-Duct Ultraviolet Light Devices"26, in which 
nine devices are compared, it can be noted that Nautilus’ 
power is comparable and superior to some devices consid-
ered a valid countermeasure for the contained bacterial de-
activation in droplets.   
The studies "The Application of Ultraviolet Germicidal Ir-
radiation to Control Transmission of Airborne Disease: 
Bioterrorism Countermeasure"27 and “Improving Perfor-
mance of HVAC Systems to Reduce Exposure to Aeroso-
lized Infectious Agents in Buildings; Recommendations to 

Reduce Risks Posed by Biological Attacks” 28, further con-
firm the ability of UVGI devices as valid countermeasure 
tools for terrorist attacks by listing a series of microorgan-
isms and the power needed to inhibit the formation of these 
colonies. 
Therefore, in this regard, Nautilus and the other products 
of the line such as Zefiro, Stericlair ™ and Sterilift are also 
able to offer such additional security, bearing in mind that 
the installation is not centralized (and therefore easily to 
overcome in case of deliberate and finalized tampering), 
granting protection in the single room where the equipment 
is installed, with a greater degree of control. 

 
Disinfection by UV light is not new: IUVA.org has stated 
that it has been a useful technology for over 40 years, help-
ing to keep water and air clean, providing for people's 
health.  
Many commonly used devices use the UV light to disinfect 
objects and surfaces. 
Such technology offers important results especially in the 
field of air sterilization, being able to combine a high de-
gree of effectiveness with an almost zero biological risk. 
"Ultraviolet germicidal irradiation" technology, even for 
the disinfection of surgical tools, has been consolidated in 
hospitals where pathogens abound without side effects that 
emerged neither in the short term nor in the long term. 
 

  
Considering the high virality and mortality index of the 
new Sars-Cov-2, as well as the need to constantly reduce 
the viral load in easily contaminated environments 
(intensive care, hospitals, waiting rooms, schools, offices, 
etc.), it can be said that the benefit / risk ratio associated 
with the use of the Nautilus device is positive, not only for 
the proven effectiveness of the technology, but also in 
relation to the medical alternatives available (absence of 
vaccine, poor efficacy of the known drugs, difficulty of 
containment epidemic). 
The device offers the possibility of reducing air contami-
nation, in which the SARS-CoV-2 virus (Covid 19 agent) 
is potentially present, by over 99.99%, by means of a sys-
tem which acts by inactivating the virus and decomposition 
DNA / RNA, without altering the chemical-physical integ-
rity of the environment in which it is installed (Ozone Free, 
Low Mercury Emission, High effective air filtering). 
The product is supplied with proper information and 

6. CONCLUSIONI 5. BIOTERRORISM 



 

Page  8 of 8 

illustrative material with an adequate degree of reliability 
and comprehensibility, which illustrate the performances 
and improve safety by analyzing the various points (in 
compliance with the CIE guides), also for the maintenance 
and replacement of the optical filters.  
Theoretically Nautilus has an expectation of unlimited us-
ability if adequate maintenance is carried out, since its con-
struction materials are not subject to decay.  
Please note that the UV-C lamps, however, have an expec-
tation of use of 9,000 hours per lamp, after which the re-
placement of the UV-C lamps will be necessary. 
In order to constantly offer optimal filtering capacity, me-
chanical filters should be replaced every 15-20 days de-
pending on user. 
The product is suitable both for use in a fixed position with 
wall installation and in a support position thanks to a mo-
bile support and it is very easy to use due to the autono-
mous operation of the device, which will only require user 
input. 
What described in the technical-scientific support material 
and in the advertising-descriptive one is relevant to what 
stated by the manufacturer as well as to the actual structural 
and functional characteristics of the device; no discrepan-
cies occurred. 
In conclusion, the clinical benefit deriving from the effec-
tiveness of the device is prevalent with respect to the re-
lated risks which can be considered theoretically non-ex-
istent thanks to a series of preventive guidelines imple-
mented by the manufacturer and later suggested to the user. 
The following main aspects of the assessment can be de-
fined: 

1) Bacterial load reduction around 99.9%, 
2) User’s safety, 
3) Total absence of ozone emissions, 
4) Drastic reduction of dropltes, 
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effectiveness of the device can be confirmed. 
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