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1. Terms used in the report

. ¢ ) . ot e wavelength range
1. “optical radiation” is any electromagnetic radiation in th

between 100 nm and | mm, as follows:
range between 100 nm and

- “ultraviolet radiation” is optical radiation of wavelength
2 ), UVB (280-315 nm) and

400 nm. The ultraviolet region is divided into UVA (315-400 nm

UVC (100-280 nm);

- “visible radiation™ is optical radiation of wavelength range between 380 nm and 780

nm,

- “infrared radiation™ is optical radiation of wavelength range between 780 nm and 1
mm. The infrared region is divided into IRA (780-1 400 nm), IRB (1 400-3 000 nm) and IRC
(3 000 nm-1 mm);

2. “non-coherent radiation” is any optical radiation other than laser radiation;

3. “irradiance (E)” or “power density” is the radiant power incident per unit area
upon a surface expressed in watts per square meter (W m-2)

4. “level” is the combination of irradiance, radiant exposure and radiance to which a
worker is exposed. Article 3 (1) The limit values of exposure for incoherent radiation,
different from that emitted by natural sources of optical radiation.

5. “radiant exposure (H)” is the time integral of the irradiance, expressed in Jjoules per
square meter (J - m-2) or (Ws/m2);

6. “exposure limit values” is limits on exposure to optical radiation which are based
directly on established health effects and biological considerations.
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2. General data

Period in which the tests were performed: 15.05.2020, from 10 am to 2 pm.

Source data:

Germinator 1 - A device for disinfecting surfaces using UV radiation in the C
electromagnetic spectrum (UVC).

- 8 UV lamps with a power of 36 W

- UVC - the wavelength is 254 nm

- disinfection area is 0.172 square meters

Data on measuring equipment: 3 lowi
DeltaOHMHD 2402- Uncontrolled optical radiation meter according to the following

frequency measuring areas:
«  Sensor for measuring visible light (lux meter) in the spectral range of 380 —
0 - 400 nm with

«  Sensor for measuring the total UV radiation in the spectral range of 18
calculated spectral weight factor S (),

«  Sensor for measuring only UVA radiation in the spectral range of 315 - 400 nm,

« Measurement of blue light in the spectral range of 300 - 700 nm with calculated
spectral weight factor B (1),

« Measurement of infrared radiation in the spectral range of 700 - 1300nm with
calculated spectral weight factor R (1),

« Measurement of infrared radiation in the spectral range of 380 - 3000 nm

- Certificates of calibration issued by accredited laboratory no. LAT 124 -
16003702 and LAT 124 - 16003703

Temperature and humidity meter:
+ Digital thermometer and hygrometer Fisher, model THPen 8709;

« Measurement area: 0% - 99% humidity; -16°C to + 50°C temperature;
» (Calibration certificate no. N110082.

Distance Measure:
 Laser angle gauge and Leica distance, DistoD5 model;
* Measurement area: -45° to + 45% 0 m - 200 m;
+ Calibration certificate no. 310110729
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Reference values, norms and restrictions used:

isk
« Ruleb oo kfor minimum safety requirements jor health care of *-'"Z:";l’e?’; :"; T:
related to exposure to physical agents (artificial optical radiation) - adop

basis of the directive cited below

« Directive 2006/25 / EC of the European Parliament and of the Council of 5 April
d safety in relation o the

2006 on the minimum requirements for health an _ s
exposure of workers to the risks arising from physical agents (artificial op

radiation);

The table below shows the permissible restrictions on all spectral areas for incoherent
artificial optical radiation according to the first cited rulebook. Each measured value, _
depending on the type of radiation, i.c. its and the frequency range, should be compared with

the limits given in this table.

Table 1. - Excerpt from the Rulebook on the minimum requirements for safety and health at
work of employees from risks related to exposure to physical agents (artificial optical

radiation).
Wavelength | Exposure limit ; Part of the
Index (nm) viloe Units Comment Bady Hazard
photokeratitis
180400 eye comea conjunctivitis
" (UVA, H,q =30 [ m? conjunctiva cataractogencsis
) UVB and Daily value 8 hours lens erythema
UvC) skin elastosis
skin cancer
b 3'5-’400 HUVA= 10‘ [J . m,g.] l .
' (UVA) Daily value 8 hours cye lens cataractogenesis
3'00-—70‘0 Ln = ﬂ L‘B: [w 1 m—! . sr"]
c. (Blue light) U ;
e ala § fort< 10000 s : [seconds]
fora2 11 mnd
300-700 _
& | Buetigny | 2710 | W s
see note | ; 55
eye retina photoretinitis
300-700 Ep =12 Ep: [W - m?)
e. (Blue light) t (: [seconds)
see note | fort=10000s : for a < 11 mrad
300-700 see note 2
) Ey=0,01 ;
f (Blue lighty | B " (W m?)
see note |
— L. 2.8 107 Ca=17foras17 retinal burn
g (Visible and f tbl({:}u (W-m? sr') mrad eye retina
IRA) or s Ca=afor1,7<asx
100 mrad
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Ca =100 fora > 100
380-1400 | Lg=5-10 . mrad A= 380; A2= 1
(Visible and Ct™S L (W-m? -sr') | 400
[RA) fortOpsses10s | © [seconds]
380-1 400
isible and | L =8.89 - 10° g
g:; e an Ce for t <10 s (W-m?-s')
Lp=6_10°
780-1 400 e o Ca=11foras 11
cm™ - sr
@RA) fort>10s mrad
Ca=aforllsas
La= 5107 100 mrad
780-1 400 Cave Le: (W m? - sr'] Ca =100 for a > 100 | eye retina retinal burn
(TRA) for 10 pssts10s 1: [seconds] mrad
(measurement of
780-1 400 La= 8.89-10° visual field: 11 mrad)
(IRA) C, [W:m?-s'] A1=780; \2= 1 400
fort<10ps
7803000 | £ _180000°" | E:[W-m?Y
(MRAand | fore<1 000 : [seconds
IRB) ort< s t: [seconds] eye cormnea comneal bum
780-3 000 Ere = 100 lens cataractogenesis
(IRA and > [W-m?]
IRB) fort>1000s
380-3 000 :
(Visible, Hyw=20000t%* | H:[J - m”) «kin -
IRA fort<10s t: [seconds]
and IRB)

Standards and guidelines for testing:
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MKS EN ISO IEC 17025
Standard for general requirements for the competence of testing and calibration

laboratories,
Standard for general requirements for the competence of testing and calibration

laboratories.

EN 14255-1: 2005

Measurement and assessment of personal exposures to incoherent optical radiation
Part 1: Ultraviolet radiation emitted by artificial sources in the workplace.
Measurement and assessment of personal exposures to incoherent optical radiation
Part 1: Ultraviolet radiation emitted by artificial sources in the workplace.

MKC EN 50496

Determination of workers' exposure to electromagnetic fields and assessment of risk
at a broadcast site (part zoning).

Determination of workers' exposure to electromagnetic fields and risk assessment at a
broadcast site (part zoning)

Factory inslrufftions for operation and measurement with the instrument for measuring
incoherent optical radiation Delta OHM HD 2402

Optical radiation testing induced by UVC apparatus -Germinator 1
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3. Description of the measurements and the obtained results

The UVC-induced optical radiation testing of the Germinator I. device \:fas peercfl‘oizmed
in accordance with the international standard EN /4255-1: 2005, and it was perform

controlled laboratory conditions. ' : dfor
Measurements were made at 8 different measuring points around the device an

each measuring point simultaneous measurements were perfonnc_d \fvilh 6 different sensors
that detect intensities in 6 special spectral areas for all optical radiation produced by this

device. :
From the 6 sensors with their combination, again according to the requirements of this

standard, 7 different values are obtained individually for each measuring point, as follows:

Visible light (expressed in lux) in the spectral range of 380 - 780 nm,

Index a, UVA, UVB and UVC radiation in the spectral range of 180 - 400 nm
Index b, UVA radiation in the spectral range of 315 - 400 nm,

Indices ¢, d, e and f Blue light in the spectral range of 300 - 700 nm,

Indices g, h and i Visible and IRA, in the spectral range of 380 - 1400 nm,
Index j, k and 1 IRA in the spectral range of 780 - 1400 nm,

Indices m, n and o IRA and IRB in the spectral range of 300 - 700 nm,

NV AE WD -

Accordingly, the results obtained in Tables 2 (a, b) are shown in 7 different columns.

According to the international standard MKS EN 50496, when testing the radiation of this
device, all possible working positions are taken into consideration, to which the person who
will operate with this device would be exposed.

The explanation of the results of the measurements is given in detail in point 5 of this

rulebook.
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4. Display of measured value

Table 2a. - Measured radiation intensities

cde.lf. : ikl m.n.o.
8. b | 375700 | 1 E"b 0 116014 3000
Lux / Lumi 180400 315-400 Bl -l'ghl 380-1400 |780-1400 33?-
ord T. of licht | UVAB.C | UVA ue light| vis +IRA | IRA RA
' Description of the measurement point - of ligh fnedrns,  |Bieasir, |& ";“f“r' E measur. |E measur. |E measur.
& Wit [Wiml] Qe [Wm) o (wim) ([ ]
[Lux] 1N allowed 30|N allowed ]:!o?;ltow Nallowed N all;:}:wed E ,auzt;wed
2 I/ m
(J/m?) 10000 [I/m’] |ty |1V [3/m
Measurements with mattress
Measurement of passing radiation through a
. mattress with a thickness of 13cm, peak of
measurement with the UV device switched
|on for 1 minute, 1,3 0 0 0,0031 0,0974 0,083 L
A case where the appliance is placed on the
|mattress and the radiation is measured
2 laterally on the shorter side between the
mattress and the appliance at a distance of 16
cm from the joint, measuring time with the
UV device on for | minute, 63|  0,00002 o 00401] 06586 0.322 g
Case when the appliance is placed on the
mattress and the radiation is measured
3, laterally from the shorter side between the
mattress and the appliance at a distance of 30
cm from the joint, the measurement time
with the UV device on for Imin. 2,1 0 ol 00171 0,3358 0,306 0
A case where the appliance is placed on the
mattress and the radiation is measured
4. laterally from the longer side between the
mattress and the appliance at a distance of 13
cm from the joint, measurement time with
the UV device on for 1 minute. 2.3 0 0] 00176 0,336 0,300 0
Table 2b. - Measured radiation intensities
. b. cde.f ghi Jk.l. —
180400 | 313-400 | 315-700 | 5g0 ) 4o [780-1400) 354 3509
Lux / Lum UVA Blue light | +,. IRA
; UV AB,C Vis.+IRA IRA
Ord. e 2 T. of light E measur. |E measur. E measur.
Description of the measurement point E measur. 2 2 E measur. 2,  |E measur.
no. S [Wim®) (W) e wWim?) -
(W/m’] [W/m’) [W/m?)
[Lux] N allowed [N allowed N
N allowed 10 000 100/t N allowed T — N allowed
30 [J/m?] - x Py [T oV [J/m?)
[J/m"] [W/m] [J/m)
Measurement in a direct beam of radiation at certain distances from the source
Measurement in a direct beam of radiation at
5. distances of 2.07 m from the device,
measurement time with the UV device on for 1
Iimge, 220 287 0,186 04179 4,998) 1,047 0
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Measurement in a direct beam of radiation at
distances of 1 m from the device, measurement
time with the UV device on for | minute,

714

9,15

0,578

1,08

11,65

1,134 0

5. Opinion

The measured results are divided into two tables: Table 2a - Measurements with a
mattress and Table 2b - Measurement in a direct beam of radiation at certain distances from
the source.

From the measured values given in Table 2a, it can be concluded that in case the
instrument fits well on the mattress (there is no need for additional pressure on the UVC
device) there is no output radiation outside the mattress-device in any part of the optical
spectrum. Radiation is not detected in any part of the spectrum or on the back of the device.

The measured radiation values given in Table 2b are made in a direct beam in the
middle axis of the radiation field at a distance of 1m and 2m. We will compare the measured
intensities given in this table with the allowed limitations given in Table 1:

1. From the comparison it can be concluded that the measured values for the optical
spectra given in columns 1, 3, 4, 5, 6 and 7 are within the allowed limits and do not
pose a threat to the health of the operator of this device at any distance.

2. From column 2 in this table (the values shown in red) it can be concluded that if the
operator stays in the direct beam of radiation from this device at a distance of 1 m
according to the limitations of the UVC spectrum must not be exposed (face, hands ,
leather) more than 3.3s, and at a distance of 2m from the source must not be exposed
more than 10.5s within 24 hours.

Recommendations:
According to the international standard MKS EN 50496 the employer, the operators of this
device should inform (with group or individual acquaintance) about the obtained values
shown above and for the same employees to provide appropriate protective equipment. The
device has an automatic radiation switch off that is activated when the device separates from
the radiating surface. Whit this switch, the operator working with this device is additionally
protected.

Warning:
- The attached results refer exclusively to the tested source.
- Testresults only apply to the level of wear of UV lamps during measurements.

Without the written approval of ECO DETECT DOOEL Skopje, this report may not be
duplicated unless it is duplicated as a whole.

The tests were performed by:
MP Masters Degree in Medical Physics
Branko Stepanovski
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[lexa NPEBOAOT Ha OBOj AOKYMEHT KOj F0 HanpaBuB Off MaKeAOHCKM ja3nK Ha aHIMUCKK ja3uK

e BePEeH Ha OpWUrMHanoT wro mu Gewe nocTaseH, NOTBPAYBaM CO CBOj NOTNMC M NeYaT Ha
OBNCTEH CyACKkv NpeBeaysay

(Anrenuna KocroBa, co Pewenue 6poj 08 — 1299 / 2 o 13.04.2017 1.)

Bo Ckonje 08.06.2020 AHFENWHA KOCTOBA

OBNACTEH CYACKW NPEBEAYBAY

On AHINWCKKW Ja3nK Ha MakeaoHCKU
haTHO npu OcroseH cya Cronje 1 — Ckonje #
OcHoeen cya Cronje 2 — Ckonje

In witness that the translation of the above document, which | made, and which was

originally submitted to me into Macedonian, is true, | do affix my seal and signature of
Authorized Court Translator.

(Angelina Kostova, with Decision no.08-1299/2 from 13.04.2017)

In Skopje, 08.06.2020 ANGELINA KOSTOVA

. AUTHORIZED COURT TRANSLATOR
ofiEnglish and Macedonian and vice versa
at the Basic Court Skopje 1 - Skopje and
i Basic Court Skopje 2 - Skopje
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