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Objective of the work

Demonstrate that the tested germicidal UV source G © SSWIJY;I; of the manufacturer Nexa, s.r.o.,
Sasinkova 9, 921 41 Piestany is a device capable of performifr'ig, by its physical action (emitted UV
radiation) when it is used specifically in the healthcare sector/(under precisely defined conditions), to
effectively disinfect the other medical device — which woqfd qualify for its recognition as a medical
device of Class Ila according to Government Regulation Nq”'582/2008 Coll., laying down details of the

technical requirements and the procedures for assessjing the conformity of medical devices, as
amended. :

N.B.: Rule 15 (4.3) of the Government Regulation prqx\é:ides that:

“All medical devices intended for disinfection, c!eg’hing, rinsing or the hydration of eye lenses are in
Class Ilb. £

All medical devices specifically intended for the_,ﬂisinfegt-ion of medical devices are in Class Ila, except
medical devices intended specifically to be us‘éd for the disinfection of invasive medical devices, in
which case they are in Class Iib. #

7

This rule shall not apply to medical devicés/’-:intended for the cleaning of medical devices other than

contact lenses by physical means.’ Y, _/

Working hypothesis ;‘/~ ;
,."/

UV germicidal lamp PROLUX G® 55V\//SP manufacturer Nexa, s.r.o., Sasinkova 9, 921 41 Piestany, the
Slovak Republic, by its physical action in its effective impact, is able to effectively kill pathogenic
micro-organisms and has the capacity to effectively kill a different medical device (under precisely
defined conditions) — thus fulfilling the presumption for its recognition as a medical device of Class
lla according to Government Regulation No 582/2008 Coll., laying down details of the technical
requirements and the proce7‘res for assessing the conformity of medical devices, as amended.

Method of proof /

In support of this worki
conditions of the healt

hypothesis, a laboratory attempt was made to simulate the environmental
institution — using:

* the above mentioned specific type of UV germicidal source, in the form of a final product
(medical technician) of the above specified manufacturer — with precisely defined physical
characterigtics (power consumption, radiant power, wavelength range of the emitted
electromagnetic radiation);

* the acoredited test method SOP OLD 41/10 of the MoE, RUVZ Banska Bystrica, with the

mo?@erratia marcescens CCM 4684 (Czech collection, Brno), in a nutrient broth.

The methodology, as a reference, followed by a statistically evaluated indicator (a trait), uses a
deflection,éf the live bacterial culture pattern applied to the simulated surface of a medical device by
exposur7/to UV radiation from that artificial source to which it is exposed.

/
/

I
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Theoretical assumptions

Ultraviolet radiation (ultra violet) represents the human eye of/the invisible part of the electro-
magnetic wave, at a wavelength range from 100 to 400 nm. Is/transmitted by the quantity of the
electromagnetic field (photos).

.";
/

According to the effects on biological processes in orga_#r'i'isms, UV radiation is embedded in 3
spectrum bands: UVA (debt) with a wavelength of a wavelength range from 400 to 315 nm, an UVB
(central), with a wavelength range of 315 to 280 nm and'a UVC (short-wave), with a wavelength of

wavelengths between 280 and 100 nm. /

J
/
/

f

/
Ultraviolet radiation is characterised mainly by its wavelength “A” (expressed in nanometres — nm)

and by the oscillation frequency “” in relation to A= where < “c” is the speed of the light. The less

/
(shorter) wavelength the wavelength, the greater the frequency of its vibration, and the more energy
itis, as the energy (“E”) of its pictures is related to the frequency and the wavelength according to
/

c / u
the relationship E = hf = h where “ 7 h is thie Planck’s constant.

The more environmentally rich (having a/shorter wavelength and higher oscillations frequency) the
electromagnetic radiation, the more dramatic (and'n’iore destructive) has an effect on bio-plasma, in
a sequence of: infrared radiation — v;tﬁiblé light — UV light radiation — gamma radiation — cosmic
radiation. 'J,.:""Y i
From the literature it is known thqt'"sun radiation, in particular its shorter wavelength components (X-
rays, gamma rays and ultraviole}’frays}, have a bacteriostatic effect on micro-organisms, However, a
large part of these cuts are shade of the earth’s magnetic field (gamma and X-ray radiation) and
absorb part of the earth’s resi&ual cover (ozone layer — in particular UVC and partly UVB radiation).
.f'f

Scientific knowledge abou}:f bacteriostatic and bactericidal effects in particular in the UVC radiation
area and parallel advanc_e/s in microbiological processes (in particular, in the area of the progressive
knowledge of micro-o/ganisms in the pathogenesis of communicable diseases in humans and
animals), have led to 9‘#0rts to create artificial ultraviolet radiation available in various areas (notably
health, pharmacy, veterinary care, laboratory operations, food, water, airmanship) in the fight
against pathogenit}/micro-organisms (especially bacteria).

/.-"
The design of a’\?ificial UV resources has been/is different, but in principle always uses the principles
of electric phenomena such as electric displacement in gases, electric arc and fluorescence. Artificial
uses the most common xenon discharge (xenon discharge lamps) and mercury
(low/high pressure mercury vapour lamps) and/or other noble gas (e.g. argon).The outer packaging
of such a YV source consists of a tube of fused silica (UV permeable) to which the relevant electrodes

Germicidal sources are produced as open or closed. The open shall have an unmatched UV discharge
(no /bonnet”), and shall use the direct effect of the appropriately channelled UV radiation pattern to
the treated target areas/objects and air to reach the required effect. The sealed sources, on the
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other hand, are accompanied by a cover, which does not have ga’ny power, to which the UV-beam
would have entered the surrounding environment: by means of & slot and pump, the recirculation of
air from the room in question, which is exposed to the expoqﬁre of UV radiation produced by the
discharge, is mounted on the inside of the equipment, which c}écontaminates them.
f

Scientific experiments have shown that the micro-organisng’s most effectively destroyed part of UVC
radiation, situated at a wavelength range from 253,7 to _ﬁ64 nm (maximum at about 260 nm); this
relatively narrow area of UVC radiation was given the I_ri"ame of germicidal (UV-) radiation (Germ =
germ, chickpeas = mushroom).For the above reasons, ';échnologicaf developments and the design of
the micro-organisms eliminating artificial UV radiatior_;r’r'sources have focused primarily on providing a
germicidal component of UVC radiation to the surrogrhding environment. In relation to the germicidal
effects of these sources on micro-organisms, it toqé the name of germicidal sources (archaologically

also “germicidal lamps”).Currently, mainly low g}essure mercury vapour lamps are used for this
purpose. /

Ultraviolet radiation with a wavelength shgfrter than 300 nm (and therefore by germicidal UV
radiation) is strongly absorbed by biologica[},ﬁaterial.
/

A classic explanation of the mechanism for applying a germicidal UV radiation is its absorption in the

prototype in which the production of a/cytotoxic hydrogen peroxide (wet) is produced (in a humid
climate).

Another explanation is the ,:\gi(‘ilﬂ'a'ti' n. of chemical bonds in the macromolecules critical for the
maintenance of the biologicél fun '_ibns of the cells (in particular the violation of chemical bonds in
the nucleic acids of the genetic m ’:fétions) — namely the impact of UV radiation on the energy of the
photoones exceeding 4-5 eV.

Professional literature, as well as Decree of the Ministry of Health No 553/2007 Coll., laying down
details of the health protection requirements for the operation of health facilities, as amended, the
effective germicidal effect of ultraviolet radiation is attributed to the aforementioned wavelengths of
its wavelengths (253,7-264 nm).When we fit these values to the Einecs in the above equation:

c
E=hf =h—
4 A

in Sl units, we receivg the energy value E in J (joules).Whereas 1 eV = 1,602.10 %), h = 6,625.10 3
Os~'and c = 2,998/10%™ —1 germicidal UV radiation with a wavelength A = 253,7 nm has an energy
of 4.8 eV and gernicidal radiation with a wavelength A = 264 nm has an energy of 4.69 eV. Thus, the
UV-radiation of the above and shorter wavelengths is sufficiently large (greater than 4-5 eV) to cause
the induction of mutations. The mutagenic effects of ultraviolet radiation were first demonstrated by
the induction ¢f mutations in bacteria and only later in somatic cells of eukaryontov.

The UV absprption in biological material takes place primarily in nucleic acids, proteins and enzymes
characteriged by a conjugated structure (carbon chains in which two double connections are
separat?d by one single bond) and also most damaging to it; as these are strategic molecules in
terms 9 cell survival, the UV radiation of the cells (after it is absorbed by the systems) is very intense.
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Damage to the genome of UV cells is mainly related to the arom,aftic nature of all nucleic acids bases
that are demonstrably better UV absorbers per unit mass than ajl"i other biological molecules.
.’"If;

The effects of radiation on the live matter are complex__,_..-i"n nature and, when interpreting the
biological effects of radiation, it is necessary to take into ag‘fount not only the physical and chemical
activities but also the biological reactions of the cells takiﬁg place in the diaspora from the primary
effects of radiation through severe damage to the b_j'Blogical function of the cells up to their
(eventual) death.

The mechanism of the radiation effect on bioenergy is generally explained on the basis of the theory
of direct and theoretical indirect effect of radiation_l_a'nd derived theory of combined effect.

The theory of direct effect of radiation presuppoﬁes that the place of primary radiation injury of the
controlled biological structure is identical to ___.t'he place of intervention (i.e. the place where the
radiation energy is absorbed) in which the re!_évant radiological chemical reactions are su bsequently
carried out. The biological effect is then dep’t_en‘c_n_‘e'nf’ﬁ'ﬁ the affected so called sensitive cell volume.
That damage is determined by the Iattetﬁ.s./f'éte'.' The sensitive cell volume is located in the core, as a
critical structure is considered to be _chror}cdosom‘e_DNA encoded by the genetic information.

™
¥

The indirect effect theory assumes tlg__ét the chemical reaction is not the primary primary energy
absorption point but that the en‘er‘g’{) is transferred within the molecule and also between the
molecules. The mutant mutation effect was found to be significantly amplified under the current
presence of water and oxygen — due to the formation of chemically highly reactive peroxybosses,
having high oxido-reducing effectxs"and nucleic acids.

The theory of the combined e é/ct of radiation assumes that both direct and indirect radiation effect
mechanisms are applied to the resulting extent of cell inju ry.

Other authors are of the view that, on the one hand, germicidal and UV-radiation are both qualitative
and quantitative.

* the qualitative ¢ffect is influenced by the levels of radiation absorbed which induce, in the
cell, the photpchemical changes, that they stimulate, restrict or damage the cell’s life
marches by accelerating them, or their reversible or irreversible status, to the generation of
mutations, gr to the death of the cells;

action is explained by the intervention theory, which assumes that the dispersal

bactericidal effect of ultraviolet radiation, because it is subject to the law of probability. Also
the smallest dose can be tackled by micro-organisms as well as some individuals can avoid
the bactericidal effect of radiation at the maximum doses. In this way, it is explained that the
rejiability of the UV effect is not 100 % and can fluctuate.

Finally, it is also important to emphasise the great importance of the temporal factor of the exposure
of radjation — considering that low intensity, short duration or intermittent radiation exposure to
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/
the cell necessarily gives rise to less biological answers such as it;/highiv incessant, continuous and
uninterrupted irradiation. /

afl

/
As stated above, it is 265,0 nm that the wavelength of the UV radiation, which is the most efficient
germicidal effect, is most effective. A serious majority of - rmicidal sources exhibits a maximum
energy output in an area that approaches a wavelength/ of 253,7 nm; it shows about 85 % of
germicide efficiency on the majority of bacteria, viruses ar;ﬂf moulds.

Identifying precisely the necessary germicidal exposure/times for single species or groups of micro-
organisms is extremely difficult as they range from sevgral seconds to 60-minute — because different
micro-organisms are inherently different from their b, ological nature to UV radiation.

This is not only the determination of the necessa { exposure time, but also the necessary radiation
dose required to achieve the required germiciddl effect, which is given by the product of radiated
energy (power or radiant power) per unit nit (in uW.cm — 2 and the radiation period (in
seconds).E.g. the radiation intensity of 15 W in a UV light at 30 cm from the irradiated objective is
approximately 400 uW.s.cm — >The conversion of units of intensity of radiation, and thus benefits, is
as follows: 10 .M =% = 1 mJ.M. =% = 1 mW,s/cm ~? = 1000'uW.s.cm —2,

The lethal dose for different, micro-organisms varies depending on the different authors. For the
vegetative forms of micro-organisms, the dose ranges from 830 to about 5500 pW.s.cm ~ 2, for
spores of Bacillus subtilis in the interyal of 10 000-50 000 MW.s.cm — 2™ microresin spores in the
range of 10 000-25 000 uW.s.cm — 2 and for “ssin the interval of 20 000-34 000 UW.s.cm — 2.Doses

of germicidal sources necessary for/the deactivation of 90 % micro-organisms as indicated by one of
their manufacturers, shall be pres¢nted in Table 1.

The effect of UV-radiation does/not only depend on the wavelength, intensity and exposure, but also
on an individual “genetically given” sensitivity of micro-organisms. According to several authors, the
most sensitive to UV radiation are pathogenic micro-organisms in the following order: haemolytic
streptococci, Corynebacterium diphtheriae, staphylococcus, less sensitive saprophytes, are most
resistant to savings micro-6rganisms.

As can be seen, our test used for our test — Serratia marcescens — 44 types of micro-organisms
compared (table 1) in/terms of their susceptibility to germicide UV radiation are ranked 9th — and
thus belongs to a group of relatively sensitive substances.

Unfortunately, typically the use of UV radiation doses according to some authors is not sufficient to
ensure the safe jhactivation of the violins. Relatively resistant: virus Hepatitis B, Hepatitis C virus and
human immungdeficiency virus in descending order. Other authors, on the other hand, provide a
good eliminatjon of the effects of this radiation on the virus and poliomyelitis.
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Table No 1
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Irradiation doses of ultraviolet radiation of type C necessary for the deacﬁvaéan of 90 % of the micro-organisms

Dose q/ Dose

Micro-organism (uW.s.cm —2) | Micr: )-organism (UW.s.cm —?)
/

Legionella pneumophila 900 Strg"’jptococcus faecalis 4400
Campylobacter jejuni 1100 Bécillus anthracis 4520
Yersinia enterocolitica 1100 J Pseudomonas aeruginosa 5500
Shigella paradysenteriae 1630 / Polio virus 5800
Staphylococcus albus 1840 /II Mycobacterium tuberculosis |6000
Streptococcus viridans 2000. / Micrococcus candidus 6050
Streptococcus hemolyticus 2160 / .' Streptococcus lactus 6150
Shigella dysenteriae ' 2_20?/? Bacillus subtilis 7100
Serratia marcescens 2320 Hepatitis A 7300
Klebsiella terrifani /2’%00 Salmonella typhimurium 8000
Staphylococcus aureus / 2600 Rotavirus 8100
Proteus vulgaris / I 2640 Micrococcus sphaeroides 10000
Escherichia coli / 3000 Bacillus suptilis spory 12 000
Shigella sonnei / 3000 Clostridium tetani 12000
Salmonella paratyphi f 3200 Penicillium expansum 13 000
Corynebacterium dipjiteriae 3370 Mucor racemosus B 17 000
Pseudomonas ﬂuc7éscens 3500 Mucor racemosus A 17 000
Vibrio chlolerae/(/.comma] 3500 Sarcina lutea 19 700
Influenza virus 3600 Penicillium digitatum 44 000
Salmonella enteritidis 4000 Aspergillus glaucus 44 000
Neisseriajétarrhalis 4400 Aspergillus flavus 60 000
Spirii!u7/rubrum 4400 Aspergillus niger 132 000

Source: Philips, 2006
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It shall be specified that the high intensity and short exposure ___d"ose (principle of “impact”) has a
higher disinfection effect than the same dose with low intensity q,ﬁd long exposure.

7/27

Although the broader germicidal area of UV radiation is gene___r-élly given in the range of 210-330 nm,
for some viruses (dengue, St Louis encephalitis, foot-and-mouth disease, poliomyelitis) this range is
extended up to 100-350 nm (for second exposures) and for____.bthers (virus partitre, herpesu, influence)
into the range 100-200 nm (for minute exposures).

The vegetative forms of the different types of micro__—,.t';rganisms differ from their resistance to UV
radiation (A in the range of 250-270 nm) only refativq}\} little. On the other hand, spores (Bacillus and
micromycéty) also appear to be more resilient in th_;é' optimal germicidal efficiency of UV radiation (A
in the range 260-280 nm) against vegetative fOI‘f)';S of micro-organisms. In addition, it is indicated
that the Gram-positive micro-organisms are mo;é resisté_ht to UV radiation than the Gram-negative
UV radiation. ;’/ )
f
Even more surprisingly, the knowledge abouft’"the germicidal effect of UV radiation at an interval with
a very different wavelength (320-370 nm) ’Has been detected in cases of gold of staphylococcus and
mycobacteria present in the aerosol, botf/l_,-'in in vitro and in vivo experiments.
According to other findings, also pigﬁent micro-organisms, in particular black (some spores), or
yellow (e.g. sartin) for them allegedly constitute a protective filter against UV radiation. In addition,
some of the substances present in ;ﬁe bacterial environment (such as antioxidants, catalyst, pyruins)
also have a protective effect on rﬁicrn-organisms (from the point of view of UV irradiation).On the
contrary, visible light can, in sqﬁ)e UV radiation of damaged micro-organisms, initiate restorative
mechanisms. UV radiation is aisﬁ detrimental to small sub-teenagers.
Finally, the germicide e'ffi‘:‘!ni:\;r of UV radiation depends on the physiological condition of the
exposed cell, especially its/age. It should also be borne in mind that the exposed radiation will be
absorbed very quickly by/the surface of the substances, so it does not penetrate into depth and
therefore de facto only fg/round (it is not penetrating, as is the case for X-ray or gamma rays).

i

In the case of UV a‘rr, it operates only in the wild, non-protected micro-organisms, for micro-
organisms adsorbed onto the surface of dust.
.’"'/

UV radiation is o;{ly applied to the cleaned surfaces that are exposed directly to the UV radiation and
any screened pﬁysical barrier (“insulating” interlayer — such as dust, grease, other mechanical dirt
and water) may affect the expected germicidal effects of radiation negatively. Therefore, germicidal
ot be used for disinfecting hollow articles (except when introduced/incorporated
their lumens — e.g. in ventilation ducts).In the aquatic environment, it shall be applied
to micro-prganisms only to a depth of 0,1 to 1 mm, according to others, entirely to clear water, up to
a distance of approximately 30 cm.

The germicidal effect of UVC radiation depends also on other in-dock factors in the particular
room/space in which they are used. The literature indicates that relative air humidity (optimal is
6065 %), temperature (optimal at 27 © C), dust (ideally dust-free), air circulation, reflectance/quality
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of the walls of the walls and equipment in the room. It is in ::ated that, with a view to killing micro-
organisms at 72 % relative humidity, half of the radiatiof is required than 36 % of the relative
humidity. It is also stated that, for a germicide efficiency of a source, the angle of the impact of the
UV-beam produced by the source beam on the irradjzted surfaces is of great importance; an
effective exposure time on surfaces with a vertical imp@{:t of a beam is 10-15 minutes when the rays
of the beam at a sharp angle weigh is longer. {f_;
/

Because the intensity of the electromagnetic radiatié(n is reduced to the square of the distance from
its source, the very large impact on the efficiency of a germicidal effect of UV radiation also has a
source distance (UV tube) from the irradiation otgféctive (e.g. medical device).According to a number
of authors in the airspace with a minimum du_s'i level and optimal humidity and temperature, the
optimum germicum effect of germicide can bq'fachieved at a distance of between 1,8 and 2.0 m; in
our experiments, 100 % of germinium effecfté of tested sources have been demonstrated for the

cultures of the chosen experimental microorgnicism (Serratia marcescens), even when placing 4.0 m

at a distance. /
/
f

It can be said that a number of factor7'finﬂuence the germicidal effects of UV radiation, that this
radiation can certainly not be seen as/a one-size-fits-all means of combating microorganisms, but
only for a major helping method for the decentamination of the environment (areas and air) or a
physical method of disinfection as elbas 5 valid hygienic prescription (Decree of the Ministry of
Health No €.553/2007 Coll., layin ;do'wn deta"i_:is of the health protection requirements for the
operation of health institutions, éﬁmended}.

i

Model microorganism — 'Serra}/au marcescens

It is a Gram-negative, facult/a/ve anaerobic rod and active, usually mobile, mostly (up to 1 subtype)
that is incontestable bacterja of the Enterobacteriaceae family. It occurs in an outer environment
(soil, water) rather than/the host organism (mammals but also other animals).In the outer
environment, its metabﬁlism is oriented to the respiration, in the anaerobic fermentation
environment. Generates/a pigment that protects it in part from the effects of sunlight in an outdoor
environment; in laboratories cultivated colonies have a typical brick red colour due to the pigment
protiigosin (there are ,gtrains, however, not forming the pigment).P. marzipan is a relatively resilient
micro-organisms — b‘bth in relation to both antibiotics and chemical disinfection. In human medicine
it is declared as ?f'fgiven pathogenic microorganism, which is one of the significant agents of
nosocomial (hosp/i'tal} diseases, in particular immunocompromised patients (sepsis, pnheumonia,
urinary tract infqétions).ln relation to germicidal UV radiation, a sensitive species is considered to be
sensitive to arf average sensitive species (Table 1).Ubikvitar is used as a model laboratory
microorganisr‘r_;v’" for the peaceful nature of its cultivation (for some agars, stock in the broth), the

relative resis;’énce and the pronounced (prima facie distinguishable) red colour of its colonies on
agara. ;;,

f;
In our experiment, the model microorganism used comes from a well-defined test culture of Serratia
marcescens with CCM 4684 (Czech collection of bacteria Brno), which is grown in a nutrient broth

number 2.

/
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Experiment /

The attempt was aimed at confirmation or rebuttal of the;évorking hypothesis, that the UV germicidal
source of PROLUX G® 55W/SP — the final product of the manufacturer Nexa, s.r.o., Sasinkova 9,
921 41 Piestany, the Slovak Republic — is capable, by itg physical action, in its effective impact, under
precisely defined conditions, that can effectively kill p)éthogenic micro-organisms and, in such a way,
ensure the disinfection of the medical device and, Hés a consequence, it could itself be a Class lla
medical device. The experiment was carried out in fuch a way as to simulate the disinfection of the
medical device (in this case, the surface area of the operating table surface area) in the germicidal
optical radiation environment produced by the ay/ove apparatus, namely:

a) repeated attempt at 09.05.2016 and 10.05:,5016 in a hospital environment — at the Septic Room
No 8 of the department of the central oplé'rating department of the Faculty of Central Operating
Hospital, F.D. Roosevelt Ndmestie L. Svol;fbdu 11, Banska Bystrica (‘experiment in 1’);

/

b) a simultaneous repeated control exp’ériment on 09.05.2016 and 10.05.2016 in a laboratory
environment — in the micmbiology_,-lxaboratory of the environment (room 109) of the Regional
Public Health Authority located |p Banska Bystrica, Cesta k nemocnici 25, Banska Bystrica
(‘experiment in 27). o

f

/

According to the manufacturer’s d7{_a, the tested germicidal source shows the following technical
parameters: /S

¢ wavelength of produced _l;/\/'-c radiation: 253.7 nm

e power supply: 230V/50 I;(é

e input:39-47 W/ 0,18-0/’20 A

®* minimum amount of t}‘ue installation of a UV-C source from the floor of the room: 2.2 m

e the efficient impact of the UVC source: 6 m

The manufacturer recommends to put into the body of the source UVC the UVC tube Philips TUV 55
LL (lifetime 18 000 hrs), /or 55 W OFR. The condition of the life of the tubes is to build them
electronics on a soft start principle.

A modified method for the testing of the performance of germicidal sources pursuant to Acta
hygienica, epidemiica’and micbiologica €.5/91, pp. 22 and 23, has been used to test the performance
of the germicidal YV emitter in a microbiological laboratory; linked to the accredited standard
procedure SOPs of/the SOP 41/10 of the MoE — Determination of microbial contamination of objects
and surfaces by thHe swab method.

, followed by a statistically evaluated indicator (character), using an overdose of live
bacterial culture by the effect of UV radiation from a given artificial source to which it is exposed.

of germicidal UV radiation, the 24-hour broth of Serratia marcescens 4684 (Brno Czech
collection) was propagated in a nutrient broth No 2, subjected to sterile physiological solution
subsegpiently converted to densita 2 according to the Mc Farland scale, thus standardised and
qualified for immediate fit for use, or storage in a refrigerator for a maximum of 4 hours.
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As a simulated surface of a medical device (designed to disinfectf_.é}ermicide UV radiation), the surface
of the bottom of the bottom of the sterile Petri dishes (48 hour;’lprior to the experiment, which is still
treated in the original plastic bags with a number of drops ofl_fhe Persteril solution — with a view to
obtaining certainty about their sterility) was used. In the sp;écified test rooms (selected for trials in
environments 1 and 2), a sterile petri dish immediately prigi to initiation of the experiment, shall be
opened on the test bench, on 09.05.2016 in both environments at 3 distances of the tested source
(1.5m, 2.0 m and 4.0 m), at each distance of the two thr?":e plates. On 10.5.2016, the experiment was
repeated at the same distances in both environments;/ only the number of dishes for each of the
trials increased to 4. The test cell was fixed above the table surface of the test surface, aiming to
ensure an angle of 45 degrees to the surface of the t?fét table produced by the germicidal UV beam.

During the duration of the experiments (from 09;"65 to 10.05.2016) in environments 1 and 2, the
persons involved were dressed in sterile workingf..élothes, hats, tubes and gloves, in order to prevent
any adverse microbiological contamination frony the environment (which could distort the results of
the trials). A .r’{
Experiments carried out on 09.05.2016 ér__\d 1,6.05.2016 in both settings (1 and 2) were conducted in a
standard (no specially untreated) envii‘éin-r‘rig'"nt at 22 °C and a relative air humidity of 80 %.

During the whole testing in both environrﬁents (1 and 2), a new (unworn) germicidal source is used in
the most advanced design. The UV emiﬁed has been measured by UV light meter UVC-254, output
No Q616512, which has been prpfpeflyr calibrated (calibration letter No CT130116002 of
16.01.2015).The UV emitted has bﬁen measured after the energy ratio has stabilised in the
germicidal emitter, i.e. after 5 minutes after starting at a wavelength of 253,7 nm. (Annex 1 — test
report, Annex 2 — photographic d?cumentation}

After having secured the exp Xrimental conditions of the experiment, 09.05.2016 and again
10.05.2016 with disposable stetile swabs (manufacturer fa MEUS, Italy), the test culture has been
progressively applied to the sterile internal surface of the bottom of the applied petri dish, followed
by a drying of the applied samples. Immediately after drying, in both runs (1 and 2) on 09.05.2016, as
well as on a repeated experiment on 10.05.2016 disposable sterile swabs (just previously soaked in
sterile isotonic saline), lightly pulled from the surface of the bottom of the Petri dishes used for
testing for the purpose of testing the continued vitality of the test sample (each time using 2 swabs
for each Petri dish) with their subsequent immediate immersion in two different liquid test culture
media, namely nutrient broth No 2 (liquid in tube) and selenomethionine (liquid in a tube) and the
subsequent prompt provision of culture in liquid soils in tubes in the microbial environmental biology
RUVZ Banska Bystr}éa (thermostate at 37 ° C £ 1 ° C for 10 days).All simulated samples taken at this
stage of the experiments (dated 09.05.2016 and dated 10.05.2016) are in the attached test reports
prepared by the Banskd Bystrica RPHA, dated 23.05.2016, by the term “prior to exposure”.

After this phase of experiments in both environments (1 and 2), the Petri dish (the contaminated test
culture) remains on the areas of the test bench — in exactly the same condition as they were at the
beginning of/the experiments in both days mentioned above. l.e. they were also kept unchanged (in
terms of bgth the distances and the irradiated angle angle) against (then disabled) tested germicide
with a U\:;/radiate.
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At the next stage (identical in the 1 and 2 environments), a zérmicidal UV source was tested on
09.05.2016 and 10.05.2016, as well as a target of 60 minutes for a covered petri dish contaminated
by the petri dish. After this period, the test sources in the te?(s performed in environments 1 and 2
should be washed, followed by a repeat of the procedure for testing the continued vitality of the test
sample (as described above), i.e. disposable sterile swabs Just previously soaked in sterile isotonic
saline), by the light of the surface of the bed of Petri dishes contaminated with the previously
irradiated test sample (each using 2 swabs for each Peﬁi dish) with their subsequent immediate
immersion in two different test culture media (nutrient broth No 2 — liquid in tubes) and (selenium
s0il — liquid in a tube) and subsequently by providing%zr the cultivation of such inoculated soils in
tubes in the microbial environmental biology RUVZ Bahska Bystrica (thermostate at a temperature of
37 °C+£1°C for 10 days).All simulated samples tgken at this stage of the experiment are in the
attached test reports prepared by RUVZ Bansk4 Bystrica on 23.05.2016 by “post-exposure”.
!

For reasons of obtaining as much and as robusf as possible results from the testing of a source,
09.05.2016 experiments in both settings (1 i Z_X were repeated in two consecutive 60 minutes of
irradiation cycles (I — first hour of radiation ;/cle and Il — second hour of radiation).Two separate
series of samples were exposed in both cycle (i.e. each individual sample was irradiated either only
in the first or the second irradiation cycle).ln a repeated experiment of 10.05.2016 petri dishes in
both environments (Nos 1 and 2) were irradiated in only one 60 minute irradiation cycle. During the
first irradiation cycle phase, during both experimental days (09.05 and 10.05).2016) in environments
No.1 i 2 exposed 42 simulated samples, and during the second irradiation cycle, on 09.05.2016, 18
simulated samples were irradiated in/environments Nos 1 and 2 (for capacity reasons of the
laboratory).At the appropriate test pldtes, the experimental Petri dishes were placed in the same
geometrical and spatial configurations in the same geometrical and spatial configurations in relation
to the tested germicide source, both in terms of their distances (1.5 m, 2.0 m and 4.0 m) and the
prescribed irradiation angle (45 °)/All simulated samples taken during the first hour cycle of the
radiation cycle (preexposure and postexposure),are in the attached test reports (prepared by RUVZ
Banska Bystrica on 23.05.2016), ide_n_’u"ciﬁt*:_di_i '.by Roman | and all the simulated samples taken

on 09.05.2016 in a second-hour. of the radiation cycle (preexposure and postexposure) are marked
with Roman II. :

All sampled, and subsequently within the thermostate of the laboratory, 10 days, cultivated
simulated samples from "xperiments in environments 1 i 2 of experimental days 09.05 and
10.05.2016 — both pre-g¢xposure and postexposure, and from both hours of radiation — were
checked on a daily basis during cultivation. According to the chosen experiment methodology, in the
case of turbidity in any/of the liquid soils (nutrient broth No 2 and selenium) of the signal to signal
growth of a test microbial strain, with a subsequent 24 hour culture of cloudy culture media (blood
agar No 2, MacConkey agar), a derived culture of cloudy culture media (agar) of fixed culture (agar)
soils at 37 ° C £1 °C is used. Subsequent cultivation on fixed (agar) soils in 100 % of cases of pre-
exposure simulated samples demonstrated the presence of the Serratia marcescens test strain. After
the period of 10 days referred to above, all visually unchanged liquid test media (with post-exposure
simulated samplgs) have been given to the two fixed (agar) test soils under the chosen methodology
and were also cultured in a thermostat for 24 hours at 37 ° C + 1 ° C for the definitive exclusion of the
presence of live Serratia marcescens in the post-exposure simulated samples; however, the presence
of the test strain was not detected in either case (both agar soils remain sterile).
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Results

As a preliminary point, it should be noted that the results of th’é experiment were even surprisingly
clear — with the wording in favour of the introduction to this elaborate hypothesis — of course,

under the given entry conditions and in that time se___ciuence of experiments performed in
environments No ‘1" and ‘2’. /

As already indicated, in some cases: I

¥

1. All 21 simulated samples resulting from an experiqv(ent in an environment “1” (Operative part of
the central operational office of FNsP F.D.Roose\;élt in Banska Bystrica), at its stage prior to the
first hourly exposure cycle of germicidal radia,_t"ion of the tested source (located at distances
1.5m, 2.0 m and 4.0 m from the irradiation ta r,véet — samples 8 to 6170 collected on 09.05.2016
and sampled on 10.05.2016 to 6233 collected’on 6162, were recorded after their application, to
the bottom of the Petri dish and their su bseg’uent swab and to the culture of nutrient broth No 2
(21 swabs) and the liquid selenide (21 sa[ﬂptes] of the growth of the culture of the above test
strain Serratia marcescens; l.e. in all 2/1 +21 cases (100 %) the bacterial strain of the test
bacterial strain in the samples marked as ‘simulated sample — prior to exposure I’) was
laboratory demonstrated for the nex}" stage of the experiment (test reports ref. CEV: 6162-
6197/2016 and ref. CEV: 6222-6245/2016 — both issued on 23.05.2016 by the medical
microbiology department of the RPHA, established in Banska Bystrica. This result has also been
verified by a subsequent confirm Ktc:m/ recovery and a 24 hour culture of all 21 + 21 cloudy
cultures on the above two fixed- (agar) soils — where also in all 21 + 21 cases (100 %) the
bacterial strain of the test bactefrial strain showed the full viability of the test bacterial strain in
the samples marked as ‘simulated sample — prior to exposure I'.

2. All 21 simulated samples rgsulting from a control experiment in an environment of ‘2’ (MZP
RUVZ Banska Bystrica Ia'oratory}, at its stage prior to the first hourly exposure cycle of
germicidal radiation of the tested source (1.5 m, 2.0 m and 4.0 m from the irradiation target —
samples 6126 to 6134 collected on 09.05.2016 and 6198 to 6209 collected on 10.06.2016 after
their application, to dry the bottom petri dish, their subsequent swab, and culture in live broth
No 2 (21 swabs) and the liquid selenide (21 samples) of the growth of the culture of the above
test strain Serratia fnarcescens; l.e. in all 21 + 21 cases (100 %) the bacterial strain of the test
bacterial strain in/the samples marked as ‘simulated sample — prior to exposure I’) was
laboratory demopstrated for the next stage of the experiment (test reports ref. CEV: 6126-
6161/2016 and/ ref. CEV: 6198-6221/2016 — both issued on 23.05.2016 by the medical
microbiology Flépartment of the RPHA, established in Banskd Bystrica).This result was also
verified by ajﬁsubsequent confirmatory recovery and a 24 hour culture of all 21 + 21 cloudy
cultures on the above two solid (agar) soils — which also showed in all 21 + 21 cases (100 %) the
bacterial svéTn of the test bacterial strain recorded in the samples labelled as “simulated sample
— priortfwf exposure |”.

3. All Zl/éimulated samples resulting from the “1” experiment (FNsP F.D. Roosevelt in Banska
Bystrica), at its stage following a first step (o) of the radiation of germicidal radiation of the
tested source (spaced at distances of 1.5m, 2.0 m and 4.0 m from the irradiated target —
samples 8 to 6179 collected on 9.5.2016 and sampled on 10.5.2016 to 6245 collected on 6171,
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did not report after their application, to the bottom of y{\e Petri dish, to their subsequent swab
and to culture in nutrient broth No 2 (21 samples), tg' the culture of the above test strain of
Serratia marcescens. In all 21 + 21 cases of soil remafining sterile (100 % of cases), laboratory
evidence of the full devitalisation of the bacterial strafn in the test samples marked as “simulated
sample — after exposure |” has been demonstrated’ to be laboratory. CEV: 6162-6197/2016 and
ref. CEV: 6222-6245/2016 — both issued on 23.05.1016 by the medical microbiology department
of the RPHA, established in Banska Bystrica].THis result was also verified by a subsequent
confirmatory recovery and a 24 hour culture of %I 21 + 21 (in this case uncloudy) cultures on the
two solid (agar) soils, which also in all 213.-""+ 21 cases (100 %) demonstrated a complete
devitalisation (soil remained sterile) of the_;-”fbacterial strain in the test samples marked as
“simulated sample — after exposure 1”. :

4. All 21 simulated samples resulting from/a control experiment under 2 (MZP RUVZ Bansk4
Bystrica laboratory), at its stage following a first test cycle (o) of the germicidal radiation of the
tested source (spaced at distances of ,&.5 m, 2.0 m and 4.0 m from the irradiation target —
samples 6135 to 6143 collected on 9]-‘5.2016 and sampled on 10.5.2016 to 6221 collected on
6210, did not report after their application, to the bottom of the Petri dish, to their subsequent
swab, and to the culture of nutrien'& broth No 2 (21 swab samples), to the culture of the above
test strain of Serratia marcescens. In all 21 + 21 cases of soil remaining sterile (100 % of cases),
laboratory evidence of the full dew{talisation of the bacterial strain in the test samples marked as
“simulated sample — after exp}a(sure I” has been demonstrated to be laboratory. CEV: 6126-
6161/2016 and ref. CEV: 6198-6221/2016 — both issued on 23.05.2016 by the medical
microbiology department of tjée RPHA, established in Banska Bystrica).This result was verified
also by a confirmatory rec?/erv and a 24 hour culture of all 21 +21 (in this case uncloudy)
cultures on the above twp solid [aéar} soils — which also in all 21 +21 cases (100 %)
demonstrated a complete devitalisation {soil-remained sterile) of the bacterial strain in the test
samples marked as “simulated sample~ after exposure |”,

5. All 9 simulated sampleg resulting from an experiment in an environment “1” (Operative part of
the central operational office of FNsP F.D. Roosevelt in Banska Bystrica), at its stage prior to the
second hourly UV radiation of the tested source (located at distances 1.5m, 2.0 m and 4.0 m
from the irradiation objective — samples 8 to 6188 collected on 9.5.2016, showed after their
application, to the bottom of the Petri dish, to their subsequent swab and to culture in live broth
No 2 (9 swabs) and to the liquid selenide (9 swab samples) of the growth of the culture of the
above test strairy Serratia marcescens; lL.e. in all 9 + 9 cases (100 %) the bacterial strain of the test
bacterial strain/was laboratory confirmed in the samples described as ‘simulated sample — prior
to exposure II7) prepared for the next stage of the experiment (test report ref. CEV: 6162 — Case
6197/2016 -+ drawn up on 23.05.2016 by the medical microbiology unit of the RUVZ, established
in Banska Bystrica).This result was also verified by a subsequent confirmatory recovery and a 24
hour culture of all 9 + 9 cloudy cultures on the above two solid (agar) soils — which also showed
in all 9 +9 cases (100 %) the bacterial strain of the test bacterial strain recorded in the samples
labelled/as “simulated sample — prior to exposure I11”.

6. All 9 simulated samples resulting from a control experiment in an environment of ‘2’ (MZP RUVZ
Bangka Bystrica laboratory), in its phase prior to the second hourly UV radiation of the tested
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source (positioned at distances of 1.5m, 2.0 m and 4.0._r"n from the irradiation objective —
samples 6144 to 6152 taken on9.5.2016, exhibited after t_;heir application, to the bottom of the
Petri dish, to their subsequent swab and to culture in nu,t'lrient broth No 2 (9 swab samples) and
to the liquid selenide (9 swabs) growth of the above te.s'"c strain Serratia marcescens; l.e. in all 9
+9 cases (100 %) the bacterial strain of the test bacterial strain in the samples marked as
‘simulated sample — prior to exposure II' was IabtJr:-Jbt":|r\.r demonstrated for the next stage of the
experiment (test report ref. CEV: 6126 — Case 6161/2016 — drawn up on 23.05.2016 by the
medical microbiology unit of the RUVZ, established in Banska Bystrica).This result was also
verified by a subsequent confirmatory recovery and a 24 hour culture of all 9 + 9 cloudy cultures
on the above two solid (agar) soils — which also'showed in all 9 + 9 cases (100 %) the bacterial
strain of the test bacterial strain recorded in the samples labelled as “simulated sample — prior
to exposure II”. /

All 9 simulated samples resulting from an experiment in the “1” environment (FNP Sec. central
operational unit of FNsP F.D. Roosevelt in Banska’ Bystrica), at its stage, following a second time
cycle (o) of the germicidal radiation of the,.."{ested source (spaced at distances of 1.5 m, 2.0 m and
4.0 m from the irradiation objective) — ;’émpies 8 to 6197 collected on 9.5.2016, did not report
after their application, to the bottom _,6f the Petri dish, to their subsequent swab, and to the
culture of nutrient broth No 2 (9 swab samples), to the culture of the above test strain of Serratia
marcescens. In all 9 + 9 cases the soii: remained sterile (100 % of cases), laboratory evidence of
the full devitalisation of the bacteri_a"i strain in the test samples marked as “simulated sample —
after exposure 1I” was demonstra_lt'ed (test report ref. CEV: 6162 — Case 6197/2016 — both
issued on 23.05.2016 by the medical microbiology unit of the RUVZ, established in Banska
Bystrica).This result was also verified by a subsequent confirmatory recovery and a 24 hour
culture of all 9 + 9 (in this case dncloudy) cultures on the two solid (agar) soils, which also in all 9
+ 9 cases (100 %) demonstrated a complete devitalisation (soil remained sterile) of the bacterial
strain in the test samples marzked as “simulated sample — after exposure I1”.

All 9 simulated samples rej’ultmg from a control experiment in an environment of ‘2’ (MZP RUVZ
Banska Bystrica Iaboratory} following a second time cycle (o) of the germicidal radiation of the
tested source (spaced a‘t distances of 1.5m, 2.0 m and 4.0 m from the irradiation target —
samples 6153 to 6161 qéller.ted on 9.5.2016, did not report after their application, to the bottom
of the Petri dish, to tpfeir subsequent swab, and to the culture of nutrient broth No 2 (9 swab
samples), to the culty"re of the above test strain of Serratia marcescens. In all 9 + 9 cases of land
remained sterile (1qb % of cases), laboratory evidence of the full devitalisation of the bacterial
strain in the test slgéi'mpies marked as ‘simulated sample — after exposure II’ was demonstrated
(test report ref, I.,fZEV: 6126 — Case 6161/2016 — drawn up on 23.05.2016 by the medical
microbiology un}t" of the RUVZ, established in Banska Bystrica). This result was also verified by a
subsequent cog-'i'firmatory recovery and a 24 hour culture of all 9 +9 (in this case uncloudy)
cultures on tb’e two solid (agar) soils, which also in all 9 +9 cases (100 %) demonstrated a
complete de}f"italisation (soil remained sterile) of the bacterial strain in the test samples marked
as ”simulateﬂ sample — after exposure II”.
/
In summq&iy: None of the 60 + 60 simulated post-exposure samples (exposed either in the first or

second xﬁours of the UV cycle of the tested germick of the tested germick of the two test
/
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environments — No.’ 1 ‘i n.” 2) did not lead to the growth qf the Serratia marcescens’ test strain,
even in the primary vaccinated liquid broth of both specie;é (cultivated in the thermostate in the
MoE RUVZ Banskd Bystrica laboratory for a period of 10 gays] or even after a confirmation of the

laboratory for a further 24 hours).

vaccination on the two rigid (agar) culture soils (culti\7’ed in the thermostate in a thermostated

/

]

/
Table n. 2 summarizes the results of the experiment briefly and transparently:

/

/Number of reported

- Experimental phase | Number of samples Total
- location/type of | showing the rise in/| growth samples on
experimental liquid soils on [iquiﬂ solid soils in turn:
environment soils: /f' a) blood agar No 2,
- distance germ. a) nutrient broth No 2 | b) MacConkey agar
source from target | b) Selenite land /
[m] ; [ABS./%] [ABS./%]
[ABS./%] /
prior to exposure — a) 21/100% / ) 21/100 %
irradiation cycle | in | b) 21/100 %/ b) 21/100 % 8 4/100 %
hospital (“1”) b
(1.5m, 2.0m, 4.0 m) 3
prior to exposure — a) '21719{).% a) 21/100%
irradiation cycle | in the | b) 21];,00-% b) 21/100% 84/100 %
Laboratory. RPHA (“2”) /
(1.5m, 2.0 m, 4.0 m) /
prior to exposure a) /4/100 % a) 9/100 %
irradiation cycle Il b) x,-”9/100 % b) 9/100 % 36/100 %
in hospital (‘1)
(L5m,2.0m,40m) |/
prior to exposure /a) 9/100 % a) 9/100 %
irradiation cycle II /| b) 9/100 % b) 9/100 % 36/100 %
in the Laboratory. RPH?H(
(2 /
(1.5m,2.0m, 4.0 m}’
after exposure  / a) 0/0% a) 0/0%
irradiation cycle | / b) 0/0% b) 0/0% 0/0 %
in hospital (‘1’)
(1.5m, 2.0 m, 4.0 m)
after exposure a) 0/0% a) 0/0%
irradiation cycle | b) 0/0% b) 0/0% 0/0%
in the Labqrfextory. RPHA
g /
(1.5m, 2/0m, 4.0 m)
after :z/posure a) 0/0% a) 0/0%
irradiation cycle Il b) 0/0% b) 0/0% 0/0 %
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in hospital (‘1')
(1.5m,2.0m, 4.0 m)

after exposure a) 0/0% a) 0/{)’%

irradiation cycle Il b) 0/0% b) 0/0% 0/0%
in the Laboratory. RPHA
(({2”}

(1.5m,2.0m,4.0m)

."’f.;
Debate: The results obtained from the trials carrieq’out are so (and not surprisingly) clear that, in the
light of their 100 % capacity, it is not necessar\g,«"'to subject them to another calculation aimed at
confirming the statistical significance of the test Ipihenomenon (x tests).

f

The aim of the work was to verify the workin}g’" hypothesis that the UV germicidal source of PROLUX
G® 55W/SP of the producer Nexa, s.r.o., Sqéinkova 9, 921 41 Piestany, the Slovak Republic, by its
physical footprint in its effective reach, is al;‘ie to effectively kill pathogenic micro-organisms and can,
when used specifically in health care (un;d;er precisely defined conditions), effectively disinfect the
other medical device — fulfilling the prer_ﬁ':quisite for its recognition as a class of class Ila according to
Government Regulation No 582/2008 _[fbil., laying down details of the technical requirements and
procedures for the assessment of the qénformity of medical devices, as amended.

From the point of view of statisticaI_I_,én_alysis"i‘_n order to confirm/rebut the abovementioned working
hypothesis on the basis of the resu!,fs obtained from the experiments carried out, it was necessary, or
sufficient, to confirm/invalidate t}}'é zero hypothesis, which reads as follows:

“The files of a specimen‘of Se'rr,_a’a.tia marcescens CCM 4684 (Czech collection, Brno), of a well-defined
test cell culture of Serratia 'm‘_a,r'fcescens (Brno) applied to the simulated surface of the medical device
before irradiation, and following the irradiation of UV germicide source G ® 55W/SP of the
manufacturer Nexa, s.r.o., $‘£asinkova 9, 921 41 Piestany, Slovak Republic, do not show a significant
difference in vitality, a prog"éss of disinfection of the other medical device has not been confirmed.”
y

As the trial results clea/tfly demonstrated that between the two sets it is a significant difference
(characterised by values of 100 % of the vital test cultures of the micro-organism in the radiation file
and 0 % of the vital samples of the assay culture of the micro-organism in the masterfile), for this
reason, we reject th;évpothesis and accept an alternative hypothesis that:

“The files of a spep/imen of Serratia marcescens CCM 4684 (Czech collection, Brno), of a well-defined
test cell culture of Serratia marcescens (Brno) applied to the simulated surface of the medical device
before irradiation, and following the irradiation of UV germicide source G ® 55W/SP of the
manufacturer .ﬁexa, s.r.o., Sasinkova 9, 92141 Piedtany, Slovak Republic, displays a significant

difference in yitality, a process of disinfection of the other medical device has been confirmed.”
/
In so doing/ we confirm the above working hypothesis that the UV germicidal source of PROLUX G®

55W/SP of the manufacturer Nexa, s.r.o., Sasinkova 9, 921 41 Pieitany, the Slovak Republic is
capable, by its physical action in its effective impact, of an effective killing of viable microorganisms
and is capable, when used specifically in the healthcare system (in precisely defined sub-headings), to
effectjvely disinfect another medical device — thus fulfilling the presumption for its recognition as a

This document is the intellectual property of Nexa, s.r.o.. Al rights reserved under copyright law. Publication, copying of the
whole as well as of its parts and dissemination shall be possible only with the consent of the author.




(an
h%‘

; 17 /27
tu._‘l'"

medical device of Class lla according to Government Regu__}"étion No 582/2008 Coll., laying down

details of the technical requirements and the procedures I,flor assessing the conformity of medical
devices, as amended. /

It can be assumed that the experimental results could be different when using a less sensitive test
culture of other types of bacteria, their spores, moulds,,-"';:iruses etc. However, in our case an attempt
has been made of the standard type of bacterium, tpé obligate used to test the effects of germics
sources even in the past — as it is a typical repres?rﬁtative of vegetative forms of micro-organisms
present in the environment. This is a type of sporat} ¢ (as conditional pathogen) even in a nonzoomia
environment, which, moreover, shows a comparable sensitivity to the germicidal, UV-radiation, as
many other vegetative forms of vegetative formsfconditiona! on pathogenic micro-organisms present

in a hospital or other environment surrounding ﬂm human being.
,l'.l. . . 2

In addition, in the case of Serratia mar;es_cénxsi'i't is a'laboratory easy to develop, well set and culture
soils that are easily recognisable and the y{(pe of culture that is, for these reasons, in laboratory
practice and which is used as a modél‘taxg forthe various research objectives.

The experiment conducted has con\iih;ingly confirmed both the correctness of the theoretical

assumptions and the non-repudiation/of the practical experience of the bactericidal effects of
i -

germicide UV radiation — if the appar;a‘tus in question is correctly used for this purpose.

/
The experiment has repeatedly derv(onstrated the justification for the specific use of germicide UV
radiation (in this case, UV germicfﬁa! radiation emitted by PROLUX G® 55W/SP manufactured by
Nexa, s.r.o., Sasinkova 9, 921 4,1( Piestany, Slovak Republic) as one of the effective methods of
physical disinfection. This meth;a/d should, however, be of primary importance, since its effects are
primarily superficial — strongly constrained by impurities, grease or humidity, on the surface of
irradiated areas or objects, i.e/it is usable as a follow up method of disinfection applied to thoroughly
mechanically cleaned and chemically disinfected target areas (including, for example, medical work
surfaces and devices).It is important to bear in mind that disinfection of germicide by UV radiation in
no way can replace sterilj sation of target areas and devices, and that in practice it is to be applied
only after normal megénical cleaning and chemical disinfection of the target surface with

disinfectant (for use in)vlealth care).

The test germicidal }/V source is exclusively for the healthcare specific use mentioned above, The
exposure of the target surfaces by a UV emitted must be targeted and coherent, operating and
adjusting devices ?if'\ly to qualified and trained persons. It is also self-evident that, in order to achieve
the required disip‘fection effect of the source, it is necessary to adhere strictly to the manufacturer’s
instructions coﬁcerning its placing and installation under realistic conditions, including safety

instructions. /
)

!

/

/
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Conclusion:

The tested UV germicidal source PROLUX G® S55wW/sp manufacturer Nexa, s.r.o., Sasinkova 9,
921 41 Piestany, the Slovak Republic is, by its physical actmn, in its effective impact, is able to
effectively kill pathogenic micro-organisms and is therefore in the environment of health
institutions (under precisely defined conditions), wh;ch is specifically usable for the effective
disinfection of the other medical devices, and is in a posmon to recognise it as a medical device of
class lla according to Government Regulation No/ 582/2008 Coll., laying down details of the
technical requirements and procedures for the assessment of the conformity of medical devices, as
amended. It should be used mainly for the needs of additional surface disinfection not only of
selected medical devices, but also for both warkrng and other indoor areas as well as indoor gir.

."Kr.’
/
MUDr. Stanislav Duba RNI;Jfr. Karol Pukanéik RNDr. Milota Fatkulinové
) ¥t

")I Illf".’lr I oy il

[ /A4 / /{ i ,/

4 ,L. o ’“‘\"-) X Py R s #

ey s 1 S o LTI ..

This document is the Intellectual property of Nexa, s.r.o.. All rights reserved under copyright law. Publication, copying of the
whole as well as of its parts and dissemination shall be possible only with the consent of the author.



Used literature:

/
e Bakoss, P. et all: Epidemioldgia. 1. vyd., Bratislava: Univerzjte Komenského 2005. 488 s. ISBN 80-

223-1989-9 ),-f'

e Bolek, S. et all: Dezinfekce, sterilizace a rezim vpreve?‘:i nosokomidlnich ndkaz. 3. prepr. vyd.
Praha: Avicenum, 1984. 392 s. /

e Fremuth, F. et all: Uginky zafeni a chemickych litek ra buriky a organismus. 1. vyd. Praha: SPN,

1981. 272 s. /

e Kestner, J. et all: Zdsady dekontamindcie prostredi /1. vyd. Martin: Osveta, 1976. 275 s.

® Melichercik, J. et all: Germicidni zéfice — moinosti jejich Uéelného vyuZiti ve zdravotnickych
zafizenich. In: Ceskoslovenské hygiena, 33, 1988/ ¢.7-8, s. 448-452

* Podstatova, H.: Hygiena provozu zdravotnickych zafizeni a nové legislativa. 1.vyd. Olomouc:
Epava, 2002. 257 5. ISBN-80-86297-10-1  /

e Pfivora, M.: Dezinfekce, dezinsekce a deratizace. 1. vyd. Praha: Avicenum, 1980. 224 s,

¢ Schultz, F. et all: Nemocnicné nakazy a ich predchéddzanie. 1. vyd. Martin: Osveta, 1969. 344 s.

* Svoboda, K. et all: Dezinfekce asterilizace v prevenci nozokomiélnich nakaz. 2. vyd. Praha:
Avicenum, 1975. 288 s, /

¢ Sajter, V. et all: Ultrafialové Ziarenie, ( inky a ochrana. In: Recipe, 1998, ¢.2. s. 44-46

e Sasek, J. et all: Problematika dezinfeycy:ﬁ vody UV zéfenim. Statni zdravotni dstav Praha. 2001

* Vrana, V. et all: Vlastnosti nékterych zdroji ultrafialového zaFeni z hlediska jejich vyufiti pro
Iécebné, pfipadné preventivni G&ely. In: Ceskoslovenska hygiena, 37, 1992, &.1, s. 51-56

e Acta hygienica, epidemiologica et microbiologica ¢€.5/91, str. 22 a 23.

¢ vyhlaska Ministerstva zdravotnictva Slovenskej republiky z 15. augusta 2007, ktorou sa ustano-
vuja podrobnosti o poZiadaykach na prevadzku zdravotnickych zariadeni z hladiska ochrany
zdravia uverejnend pod. ¢. 553/2007 Z.z. (¢iastka 231) v zneni neskor3ich predpisov

e nariadenie viady SR ¢ $82/2008 Z.z., ktorym sa ustanovuji podrobnosti o technickych
poziadavkach a postupocht posudzovania zhody zdravotnickych pomécok v zneni jeho novely

* oborova norma ON 84 84 5051 Predpisy pre asepticku pracu z 18.06.1976

This document is the intellectual property of Nexa, s.r.o.. All rights reserved under copyright law. Publication, copying of the
whole as well as of its parts and dissemination shall be possible only with the consent of the author.



20 /27

PR
Annex 1 - Test report / -

REGIONALNY URAD VEREJNEHO ZDRAVOTNICTVA

SO SIDLOM V BANSKEJ BYSTRICI ~ / \\\‘_\"_,}r
i N / - &3 -
. Costak 1,975 B .-/ Sheh " SNAS
Oddelenie lekarskej mikrobiol6gie/ m— 3 '
- Cesta k nemocnici €. 25, 975 56 Banska Bystrich ’/‘,’/—H‘F-‘\\‘\‘C‘ Reg. No.159/5-156
/ el
/ A - akreditované
® Vedci oddelenia: RNDr. Jozef Strhdrsky, PhD. I RNDr. Milota Fatkulinova
B (048) 4367 244 Fax: (048) 4112758 / & (048) 4367 288
e-mail. jozef sirharsky@vzbb sk /

/ e-mail: milota fatkulinova@vzbb sk

PROTOKOL O SKUSKACH

CEV: 6126 -6161 /2016
/
,r’f
Predmet skusgky: / Stery z prostredia
(0 diova kultivacia steroy skasobnej kultiry podra
,_ﬁ;‘"’si‘jgfweného ukazovatel'a)
Rozbor vyziadal: > Nexa,s.r.0. Sasinkova 9, Piestany,

* yyrobea testovaného Ziari¢a PROLUX G K55W/Sp
“RUVZ

Cesta k nemocnici ¢.25

Banskd Bystrica

Laborat6rium MZP, miestnost’ &.109

Miesto odberu:

Détum odberu a dorudenia vzor, y do laboratéria;  09. 05, 2016
Détum ukonéenia rozboru: 19.05. 2016
Détum vystavenia protokolu ¢ skugkach: 23.05. 2016
Protokol zhotovil: Hiivis Ivanicové

Stanoveny ukazovatel’: dokaz rastu skidobnej kultiry v simulovanej

vzorke pred expoziciou testovanym germicidnym
Ziaritom a po nej '
Skusobna kultara (simulovana vzorka): 24 hodinovd kultira zbierkového kmefia
(kultivovana v zivnom bujéne &.2)

Serratia marcescens CRM 4684 -CSM Brno,
upravend sterilnym fyziologickym roztokom
podl'a stupnice McFarlanda ¢.2

Pouzita metéd. A - SPP-OLM-41/10 MZP
|

¢isLo (%v I MATERIAL VYSLEDOK —’
7 : " —

6126 Simulovand vzorka -pred expoziciou I. 1.5 m Serratia marcescens

6127 Simulovand vzorka -pred expoziciou I. 1.5 m Serratia marcescens

6128 Simulovand vzorka -pred expoziciou L. 1.5 m Serralia marcescens

6129 Simulovana vzorka -pred expoziciou 1. 2.0 m Serratia marcescens
/6130 Simulovana vzorka -pred expoziciou I. 2.0 m Serratia marcescens |
/ 6131 Simulované vzorka -pred expoziciou I. 2.0 m Serratia marcescens j
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6132 Simulovana vzorka -pred expozicion 1/4.0 m. . Serratia marcescens
6133 Simulované vzorka -pred expoziciou I. 4,0 m | Serratia marcescens
6134 Simulovan vzorka -pred expoziciou 1. 4.0 m | Serratia marcescens
6135 Simulované vzorka -po expozicii 1/1,5 m Pédy ostali sterilné
— 6136 |Simulovani vzorka -po expozicii L15m  Pédy ostali sterilné
| - 6137 Simulované vzorka -po expozicif I, ILSm Pody ostali sterilné
L 6138 Simulovana vzorka -po expozicii . 2.0 m ______ Pady ostali sterilné '
‘7 6139 Simulovana vzorka -po expozicii I, 2.0m Pody ostali sterilné I i
| 6140  Simulovana vzorka -po expozicii I. 2.0m Pédy ostali sterilné |
| 6141 Simulovana vzorka -po expozicii I. 4,0 m | Pody ostali sterilné 1
6142 | Simulovana vzorka -po expoziciiI. 40m _Pody ostali sterilné o
6143 | Simulovana vzorka -po expozicii I. 4.0 m Pody ostali sterilné ]
6144 Simulovand vzorka - pred expoziciou II 1.5 m Serratia marcescens |
___ 6145 Simulovana vzorka - pred expoziciou 11 1.5 m Serratia marcescens
6146 Simulovana vzorka - pred expoziciou I1 1.5m Serratia marcescens ]
6147 Simulovana vzorka - pred expoziciou I1 2.0 m | Serratia marcescens :
6148 Simulované vzorka - pred expoziciou Il 2.0 m Serratia marcescens
6149 Simulovand vzorka -/pred expoziciou 11 2.0 m Serratia marcescens N
6150 Simulovani vzorka pred expoziciou I 4,0 m Serratia marcescens
6151 Simulovand vzorkd - pred expoziciou 1| 40m Serratia marcescens
6152 Simulovand vzorka - pred expoziciou Il 4.0 m Serratia marcescens
6153 Simulovand vzorka -po expozicii I 1Sm | Pédy ostal; steriing
6154 Simulovand vzgrka -po expoziciill 1.5m [Pady ostali sterilné
6155 | Simulovana vzorka -po expozicii Il 1.5 m | Pddy ostali sterilné |
6156 Simulov_ami orka -po expozicii 1] 20m Pody ostali sterilné
6157 Simulovana vzorka -po expozicii 11 2.0 m Pddy ostali sterilné
6158 Simulovang vzorka -po expozicii 11 2.0 m Pddy ostali sterilné
'; 6159 _Simulovaria vzorka -po expozicii 1l 4.0 m Pody ostali sterilné
6160 | Simulovaha vzorka -po expozicii [140m Pady ostali sterilné
6161 Simulovana vzorka - expozicii I14.0 m lPédy ostali sterilné
Visledky sa vatahuji loen na p skisky :
Protokol v skiskach sa maze kopjrova len veelku. kopirovanic Jeho asti je modné len s ihl vedieeho OLM RUVZ
Vsvellivky: | prvy hodinovy evklus Ziarenia
11— druhy hodinoyy cyklus Ziarenia
1.5m: 2.0m: 4 dialenost” 1 veorky od germici Riarica
Za spravnost” zodpoveda: RNDr. Milota Fatkul innvéf}'
L8
*_ Schvalil:
RNDr. Jozef Strharsky, PhD,
vedici oddelenia lel;:;kej mikrobioldgie
_rﬁ.l Ny e
-Koniec protokolu.....
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REGIONALNY URAD VEREJNEHO znmvomic_fvn

SO SIDLOM V BANSKEJ BYSTRICI “\--\g.m,,‘
ta k n ici &.1, 97 ka Ti I___."’

%,

"7
A

)

+ SNAS

Oddelenie lekarskej mikrobiolégie /

5% * Cesta k nemocnici &. 25, 975 56 Banska Bystrica ;f ','4‘;‘l|‘.‘l‘\‘,\~“\ Reg' No.159/8-156
/
e e e / A - akreditované
® Vedici oddelenia: RNDr. Jozef Strharsky, PhD. 7 RNDr. Milota Fatkulinova g | iR
| (048) 4367 244 Fax: (048) 4112758 / & (048) 4367 288
e-mail: jozef strharsky@vzbb sk f,’ e-mail: milota. fatkulinova@vzbb sk
PROTOKOL O SKUSKACH
CEV: 61{?2 -6197 /2016
Predmet skusgky: ,.-’ Stery z prostredia
f/' (10 diiova kultivdcia sterov skasobnej kultiry podTa

/ stanavenc¢ho ukazovatel'a)
¢

Rozbor vyziadal: A8 s Nexa, $.1/6" Sasinkova 9, Piestany,
& ‘Vyrobea testovaného Ziarita PROLUX G K5SW/SP

Miesto odberu: &1 A W FNsP F.D.Roosevelta
O Banska Bystrica
v/ OCOS - septicka sala ¢.8

Détum odberu a doruéenia vzor 3 do laboratdria: 09, 05. 2016
Déatum ukonéenia rozboru: 19. 05. 2016

Détum vystavenia protokolu ¢'skuskach: 23.05.2016
Protokol zhotovil: / Hiivis Ivanitova

Stanoveny ukazovatel”: / dokaz rastu skiSobnej kultary v simulovanej

vzorke pred expoziciou testovanym germicidnym
ZiariCom a po nej

Skusobnd kultira (simgilovana vzorka): 24 hodinova kultira zbierkového kmefia
(kultivované v Zivnom bujéne &.2)
Serratia marcescens CRM 4684 -CSM Brno.
upravend sterilnym fyziologickym roztokom
podla stupnice McFarlanda &.2

/
Pouzita metoda;/ A - $PP-OLM-41/10 M7P
/
CisLO C)liv MATERIAL i VYSLEDOK
|
| /
[ 6162 Simulovand vzorka -pred expoziciou . 1.5 m Serratia marcescens
[ 6163 Simulovana vzorka -pred expoziciou I. 1.5 m Serratia marcescens
6164 Simulovana vzorka -pred expoziciou I. 1.5 m Serratia marcescens
6165 | Simulovand vzorka -pred expoziciou I. 2.0 m | Serratia marcescens
/6166 | Simulovana vzorka -pred expoziciou L. 2.0 m | Serratia marcescens '
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/

\ 6167 _|Simulovani vzorka -pred expoziciou I. 20 m | Serratia marcescens i ||
! 6168 Simulované vzorka -pred expoziciou I 4.0 m Secrratia marcescens
6169 Simulovana vzorka -pred expoziciou I/ 4.0 m | Serratia marcescens
6170 Simulované vzorka -pred expoziciouwl. 4.0 m Serratia marcescens I
6171 Simulovana vzorka -po expozicii I,'1,5 m Pédy ostali sterilné
6172 Simulovand vzorka -po expozicii . 1.5 m Pody ostali sterilné i
6173 Simulované vzorka -po expozicii 1. 1.5 m Pody ostali sterilné !
6174 Simulovana vzorka -po expozicii I. 2.0 m | Pady ostali sterilné ;
6175 Simulovani vzorka -po expozicii I, 2.0 m Pddy ostali sterilné ,
6176 Simulovand vzorka -po expozicii 1. 2.0 m Pédy ostali sterilné E
6177 Simulovand vzorka -po expdzicii I. 4.0 m Pody ostali sterilné ;
V. 6178 Simulovana vzorka -po expozicii I. 4,0 m Pody ostali sterilné '
' 6179 Simulované vzorka -po expozicii 1. 4.0 m Pady ostali sterilné '
6180 Simulovana vzorka - pred expoziciou 11 1.5m Serratia marcescens i
| 6181 Simulovand vzorka - préd expoziciou 1l 1.5m | Serratia marcescens ]
L 6182 Simulovand vzorka - pred expoziciou I1 1.5 m | Serratia marcescens |
6183 Simulovana vzorka - pred expoziciou I 2.0 m Serratia marcescens
6184 Simulovana vzorka/ pred expoziciou Il 2,0 m | Serratia marcescens
6185 Simulovani vzorkd - pred expoziciou 11 2.0 m Serratia marcescens
6186 Simulovana vzora - pred expoziciou 11 4.0 m | Serratia marcescens
6187 Simulované vzorka - pred expoziciou 11 4.0 m Serratia marcescens
6188 Simulovana vzorka - pred expoziciou I1 4.0 m Serratia marcescens
6189 Simulovana vZorka -po expozicii 11 1.5 m Pady ostali sterilné
6190 Simulovand #zorka -po expozicii Il 1.5 m Pady ostali sterilné L
6191 Simulovangd vzorka -po expozicii 11 1.5 m Pady ostali sterilné
6192 Simulovani vzorka -po expozicii I 2.0 m Pady ostali sterilné
6193 Simulovgni vzorka -po expozicii 11 2.0 m Pody ostali sterilné
| 6194 Simuloyana vzorka -po expozicii 11 2.0 m Pody ostali sterilné
6195 Simulgvand vzorka -po expozicii Il 4.0 m Pady ostali sterilné
6196 Simulovand vzorka -po expozicii 11 4.0 m Pddy ostali sterilné
6197 Simulovand vzorka -po ex ozicii 11 4,0 m Pddy ostali sterilné
Vysledky sa vatahuji len na predmet skisky p
Protokol o skigkach sa mé kopirovat' len veelku. kopiravanie Jebo Castd je mozné ken s pisomnym sihlasom vediceho OLM RUVZ
Vysvetlivky: |- pny hodinovy evklus riarenia
Il - druhy fodinovy cyklus Farenia
- 4.0m — vadial j veorky od i ho Ziarida
Za spravnost’ zodpoveda: RNDr. Milota l"atku]inovg:,y
b Schvalil:
A% RNDr. Jozef Strhérsky. PhD,
5 0 veduci oddelenia lekérskej mikrobiologie
-a iondiny Grad
; zdravotnictva
& Banskd
Ce k 'r;fnomlnl 1
,,,,,, Koniec protokolu,
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