MuHHCTEPCTBO HA 3IPABCONAIBAHETO
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KOOPTHHHUPAIIIA KOMIIETEHTHA HHCTHTYIHA
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IMPOTOKOJI
Ot m3mmurBane Ne 216/17.09.2020 .

JIABOPATOPUA 110 AE3UH®EKIN A,
CTEPUJIMBALIMA 1 BUONHINKATOPU

1. 3asBHUTE HA U3NNTBAHETO:
“I'yauma Jlaint” OO/]
oyn. “Kyknencko moce” 17
rp. [InoBaus

2. Amnaparypa 3a H3NuTBaHe:
HaumenoBanue: SANI UV-C mozen 190520 450/
190520 700

Onucanue Ha uznumeanama anapamypa /no
oannu na 3aneumens/. llopratusua LED namna c
UV-C u UV-A BuIMMH H3TOYHMIM HA CBETIHHA,
paborema ¢ mpe3apexnamia ce Oarepus upe3 USB
kaben Ha 5 V. LED nmamnara e mpemHasHadeHa 3a
ne3nH(pEeKIns Ha pabOTHU TOBBPXHOCTH U IIPEIMETH
oT OwuTa.

3. YciaoBus Ha H3NIUTBaHe:

Metonx Ha usnurBaHe: OlleHsBaHEe Ha
MHUKPOOUIIMIHUS €()EeKT Ha CTEPHJIM3AIMOHHA W/HUITU
nesuH(ekuronHa amaparypa. Kox 628 /ceriacho
3anoBenq Ne 452 ot 26.10.2012 r. 3a miaTeHUTe
ycmyru, u3bpiBanu ot HI3I1b/

Ilepuox Ha wM3NUTBaHE:
15.09.2020 1.

TemnepaTtypa Ha nsnutBane: 20-22°C

Cpena 3a nocaBku: CoeBo-kazenHos arap (CKA)

07.08.2020

r.—

4., Onucanue HA U3NMUTBAHETO:

OcHoean 1881 Established

www.ncipd.org

Ministry of health
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PROTOCOL
From Testing Ne 216/17.09.2020

LABORATORY “DISINFECTION,
STERILIZATION AND BIOLOGICAL
INDICATORS”
1. Applicant of the testing
“Gudima Light” Ltd
17 “Kuklensko Shose” blvd.
Plovdiv

2. Testing apparatus
Name: SANI UV-C model 190520 450/ 190520
700

Description of the tested apparatus /by the data
given of the Applicant/ Portative LED lamp with UV-
C and UV-A visible light source working with
rechargeable battery via USB cable at 5 V. The LED
lamp is designed for a disinfection of working surfaces
and life necessities.

3. Testing Conditions

Testing method: Evaluation of the microbicidal
effect of sterilization and/or disinfectant apparatus.
Code 628/ according to Order Ne 425 from 26" of
October 2012 for the paid services of NCIPD/

Testing period: 07.08.2020- 15.09.2020

Testing temperature: 20-22°C
Culture ambient: Triptic-soy agar-TSA

4. Description of the testing:
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Pe3romMe Ha ONIMTHATA MOCTAHOBKA

[Terpura ¢ mpeaBapUTETHO pasiisfATa XpaHUTEIIHA
cpena (CKA) ce unokymupar ¢ 0,1 ml ot pa3pexnane
10-2 Ha TecT-CycneHCHsATa HAa CHOTBETHHS IIIaM.
Ennara monoBuHa ot merpurara ce oompuBa ¢ LED
JammnaTta oT HemocpezacTtBeHa oOsmsoct (0,5 - 1 cm
pa3CTOSIHUE OT XpaHUTEIHATa CPe/a).

W3nuTBaHeTo € MPOBEICHO B TPU MOBTOPEHUS 32
BCEKH TECT-IIIaM M BpeMe Ha 00JIbYBaHe.

Bpeme na o6abuBane: 20 cexynau; 40 cexynau; 60
CEKYH/IH.

3a KOHTpOJIa CIy)KaT HMHOKYJIMUPAHH TETPUTA,
kouto He ce mnomrarar Ha UV mpuenue. Cren
00bYBAHETO, TECT-IPOOUTE U KOHTPOJIUTE C€
KYJITHBHpAT B TepMocTar 3a 48 gaca.

PesyntatuTe ca mpencraBeHH KaTto CpelneH Opoii
KU3HECTIOCOOHUTE KieTku/meTpu npeau u cienx UVC
JTHUCHUETO W PEAYKIHS, HW3pa3eHU B JECETHUYCH
noraputbM (IgR).

HN3nosa3BaHu TecT-MIamMoBe:

Bcenuky TecT-mmamMoBe, 0 OTHOIIIEHUE Ha KOWUTO €
ycraHoBeHa e¢ektuBHOocTTa Ha LED namnara, ca
pedepeHTHH 3a OIlCHSBaHe Ha OaKTepUIUIHA U
OPOXJCUIHA  aKTHBHOCT Ha  Je3WH(EKTaHTH,
U3II0JI3BAHU B MEIUIIMHCKATa 001acT ¥ OOIIECTBEHUS
CEKTOp, a UMEHHO:

Staphylococcus aureus ATCC 6538

Escherichia coli ATCC 10536

Enterococcus hirae ATCC 10541

Pseudomonas aeruginosa ATCC 15442

Candida albicans ATCC 10231
I'bcToTa HA HAYAJIHUTE CYCIIEHCHH:

1,5x108 - 5x10® xoe/ml 3a GaxTepuanHuTE

[aMOBE;

1,5x10"- 5x107 xoe/ml 3a Candida albicans.
Temneparypa Ha MHKyOUpaHe:

36°C +/-1°C 3a GakTepuaIHUTE TECT-IIIAMOBE;
30°C +/-1°C 3a Candida albicans.

Summary of the testing setting

Petri dishes with preliminary spilled nutrient
medium (TSA) are inoculated with 0,1 ml of dilution
10-2 of the test suspension of the respective strain.
One half of the petri dish is irradiated with the LED
lamp at an immediate proximity (0,5 — 1 cm distance
from the nutrient medium)

The testing is held in three repetitions for each test-
strain and time of irradiation.

Time of irradiation: 20 seconds; 40 second; 60
seconds.

For control serve inoculated petri dishes, that are
not subject to UV radiation. After irradiation, the test
samples and the controls are cultivated in a thermostat
for 48 hours.

The results are presented as an average number of
viable cells/ petri dishes before and after UVC
radiation and the reduction, expressed in decimal
logarithm (IgR).

Used test strains:

All test strains, about which the effectiveness of the
LED lamp was found, are referential for the evaluation
of the bactericidal and yeasticidal activity of
disinfectants used in the medicine and the public
sector, namely:

Staphylococcus aureus ATCC 6538
Escherichia coli ATCC 10536
Enterococcus hirae ATCC 10541
Pseudomonas aeruginosa ATCC 15442
Candida albicans ATCC 10231

Density of the initial suspensions:
1,5x108 - 5x10® cfu/ml for bacterial strains;

1,5x107- 5x107 cfu/ml for Candida albicans.
Incubation temperature
36°C +/-1°C for the bacterial test strains;
30°C +/-1°C for Candida albicans.
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S. Pe3yaraTu oT H3NIUTBAHETO:

Tect-
MHUKPOOPTaHU3MHU
i
HavaJiHa I'bCTOTA Ha
TECT-CYCIIEHCUUTE
xoe/ml

Test microorganisms

Cpenen Opoit
JKA3HECTIOCOOHH
KJIETKH/00IbUeHa
[IOJIOBMHA OT
nerpara B
HAYaJ0TO Ha
EKCIIO3HIUATA

No = N/20

Average number of
vial cells/ half of

BusyanHa oreHka
Ha 00IBYEHOTO
roje

Visual evaluation
of the field exposed

Cpenen Opoit
JKA3HECTTOCOOHHU
KJICTKU/TIETPH B

oOpueHaTa 00J1acT
B Kpas Ha
EKCIIO3HIUATA

(Ig Na)

Average number of
vial cells/ petri
dishes in the

Penyxuus (Ig R) B
Opos Ha
JKU3HECTTOCOOHUTE
KJICTKH:

IgR = IgNo - IgNa

Reduction (Ig R) in
the number of vial

KonTaktHO Bpeme
(excrio3uiys)

Contact time
(exposition)

and initial density of i dish d to radiation irradiated area in cells:
h : petri dish expose :
the test suspension to radiation in the the end of the IgR =1gNo - IgNa
cfu/ml . .
beginning of the exposition
exposition (lg Na)
No+ N/20
+++ 315 <204 20 cexynau/
seconds
S. aureus ++ 40 cexynmu/
<
2.45 x 108 6.09 >2.15 3.94 seconds
- 60 /
<115 > 4.94 CeRyRIM
seconds
+4++ > 3.15 <2.83 20 CEKYHIN
P. aeruginosa 5 08 + 5915 <383 40 CeKyZ,Z[I/I/
1.92 x 10° ' 6oseC°” > /
<115 > 4.83 CeRYRIM
seconds
+++
>3.15 <2.87 20 cexynuf
seconds
E. hirae ++ 40 cexynmu/
<
2.07 x 108 6.02 >2.15 387 seconds
+
<215 >3.87 60 cexcynuf
seconds
+++ > 3.15 < 2.96 20 cexynau
E. coli K12 611 * <215 > 3.96 4? .
5 57 x 10° . ceI;}(I)H;[I/I secor/1 S
i <1.15 > 4.96 CORYILE
seconds
+++
> 3.15 <180 20 cexynmam/
seconds
C. albicans + 40 cexynu/
1.79 x 107 4.95 <215 >2.80 seconds
- <115 > 280 60 cexyran/
seconds
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+++ 30HM Cc MacoB pactex wim > 1400 koe/ B
oOJrbYBaHaTA 30HA

++ < 140 xoe/ mox 3oHata Ha LED muoma; > 140 koe/
B 30HAaTa MKy JUOIUTE UIIH MacOB PaCTeK;

+ Jirca Ha pacTex nox 3oHata Ha LED mmopa; < 140
Koe/ B 30HaTa MEX/y JUOJUTE;

- nurca Ha pactex win < 14 koe/ B oOmbueHara
IIOJIOBMHA HA METPATa.

6. MaTepnperanus HA MOJTy4YeHUTE Pe3yaTaTH

LED nammnara SANI UV-C noka3Ba peaykiusi Ha
MUKpoopranusmure ome Ha 20-ta cexkyHpa. C
yBeJIMYaBaHE Ha BPEMETO 00iacTuTe CBOOOIHH OT
MHUKPOOPTaHW3MH C€ YBEIMYaBaT M OCBEH 10T
CHOTBETHHUS JHOJ ce OOXBallaT M 30HHUTE MEKIY
nuoauTe (B poabibkeHne Ha 60 CeKyHIu 0O ThUBaHE).

KonkoTo mo-maeiaro e BpeMeTro Ha OOJIbYBaHE,
TOJIKOBA ITO-BUCOKA PEAYKIIUS Ha MUKPOOPTaHU3MHUTE
ce HaOJIro1aBa.

EdextuBnocrra Ha LED mammnara SANI UV-C nHe
€ YCTaHOBsIBAHA TIO0 OTHOIIECHWE Ha BUPYCU. BBB
Bph3Ka C TMAHAEMUYHOTO pa3MpOCTPAaHCHUE Ha
COVID-19, xpM MOMEHTa HSIMa JOCTBIIHH JAaHHH 34
edexruBHocTTa HAa UVC npuenueto kbM SARS-CoV-
2. Beripekn ToBa, OT HAJIMYHATA MYOJIMKyBaHA HAy4YHA
nH(popManus 1o oTHoIIeHUE Ha apyru KopoHaBupycu
[1,2,3,4,5,6,7], Moxxe Jna ce NPeanooxku, 4Ye
MpeAIoKEHUTe peKuMH 3a naesuHdpeknus ¢ LED
namrata SANI UV-C me OpgaT epeKTMBHU U TIO
otHomenue Ha SARS-CoV-2.

HN3nosa3Bana aureparypa:

1. Darnell MER, Subbarao K, Feinstone SM,
Taylor DR. (2004). Inactivation of the coronavirus
that induces severe acute respiratory syndrome,
SARS-CoV. J Virol Meth 121,85-91.

2. Duan SM, Zhao XS, Wen RF, Huang JJ, Pi GH,
Zhang SX, Han J, Bi SL, Ruan L, Dong XP. (2003).
Stability of SARS Coronavirus in Human Specimens
and Environment and its Sensitivity toHeating and
Environment and UV Irradiation. Biomed Environ Sci
16,246-255

3. Liu Y, Cai Y, Zhang X. (2003). Induction of
caspase-dependent  apoptosis in cultured rat
oligodendrocytes by murine coronavirus is mediated

+++ zones with large scale growth or > 1400 cfu/ in the
irradiated zone

++ <140 cfu/ under the zone of the LED diode; > 140
cfu/ in the zone between the diodes or large scale of growth;

+ lack of growth under the zone of the LED diode; <
140 cfu/ in the zone between the diodes;

- lack of growth or < 14 cfu/ in the irradiated half of
the petri dish.

6. Interpretation of the results:

The LED lamp SANI UV_C shows a reduction in
the microorganisms even from the 20" second. With
the increase of the time, the areas free of
microorganisms increase and save under the
respective diode, the areas between the diodes are also
covered (in the course of 60 seconds of irradiation).

The longer the time of the irradiation, the higher the
reduction of the microorganisms is observed.

The effectiveness of the LED lamp SANI UV _C is
not determined in relation to viruses. In connection
with the pandemic spreading of COVID- 19, at the
present moment there are not enough data for the
effectiveness of the UVC radiation towards SARS-
CoV-2. Even though, with the available published
scientific  information in relation to other
Coronaviruses [1,2,3,4,5,6,7}, it could be presumed,
that the prepositioned regimes for disinfection with
LED lamp SANI UV-C will be effective in relation to
SARS- CoV- 2 as well.

Literature used:

1. Darnell MER, Subbarao K, Feinstone SM,
Taylor DR. (2004). Inactivation of the coronavirus
that induces severe acute respiratory syndrome,
SARS-CoV. J Virol Meth 121,85-91.

2. Duan SM, Zhao XS, Wen RF, Huang JJ, Pi GH,
Zhang SX, Han J, Bi SL, Ruan L, Dong XP. (2003).
Stability of SARS Coronavirus in Human Specimens
and Environment and its Sensitivity toHeating and
Environment and UV Irradiation. Biomed Environ
Sci 16,246-255

3. Liu Y, Cai Y, Zhang X. (2003). Induction of
caspase-dependent apoptosis in cultured rat
oligodendrocytes by murine coronavirus is mediated
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during cell entry and does not require virus replication.
J Virol 77,11952-63.

4. Kariwa H, Fujii N, Takashima 1. (2004).
Inactivation of SARS coronavirus by means of
povidone-iodine, physical conditions, and chemical
reagents. Jpn J Vet Res 52,105-112.

5. Walker CM, Ko G. (2007). Effect of ultraviolet
germicidal irradiation on viral aerosols. Environ Sci
Technol 41,5460-5465.

6.file:///C:/Users/emil/AppData/Local/Temp/COV
ID-19_UV_V20200312.pdf

7.https://www.ncbi.nlm.nih.gov/pmc/articles/PM
C3831650/

7. 3aki0ueHue:

LED namnara SANI UV-C monen 190520 450 /
190520 700 edexTBHO MOKe Ja ce mMpUJara 3a
Ae3uH(peKNsl HA TVIAKHU, ¢JIa00 KOHTAMUHUPAHU
NMOBbPXHOCTH B OUTA 4ype3 00, /bUBaHE € JaMIaTa
3a He MO-MaJIKO OT 40 cekyHIM 32 OaKTepUH U He
nmo-Majko or 60 cexkynam 3a apoxau. BaxHo
yCJIOBHE € MOPTATHBHATA JiaMMma Ja ce IbpP:KH B
patoTeH pe:xXMM B HemocpeAcTBeHAa OJM30CT 10
MOBBPXHOCTTA (10 1 CAHTUMETBHP OT Hesl) C JIEKH
OTKJIOHEHUS] B PAa3jIMYHM TOCOKH, TaKa 4e
eeKTUBHO 1a ce 00XBaHe 30HATA MEKIY AUOAUTE.

3aoenesxncka: Jlezungexyua ne moxce oa ce
nocmuzne npu 6UOUMO MPLCHU NOSBPXHOCHMU!
IIpu padora ¢ LED anammara SANI UV-C tpsioBa
JAa ce cma3BaT BCHYKH NPenopbkKH 3a 0e3omacHa
padora, BKJIOYUTEJHO Ja He ce HacouBa UV
JIbYEHHETO B MOCOKA HA 0UMTE U KOXKATA.

Wsewspumin w3nmrearero/ Testing executed by:

/t1. ac. M. Hukonosa, m.e./ Chief assistant M. Nikolova
d.e/

/C. ﬁopﬂaHOBa /'S Yordanova/

during cell entry and does not require virus
replication. J Virol 77,11952-63.

4. Kariwa H, Fujii N, Takashima 1. (2004).
Inactivation of SARS coronavirus by means of
povidone-iodine, physical conditions, and chemical
reagents. Jpn J Vet Res 52,105-112.

5. Walker CM, Ko G. (2007). Effect of ultraviolet
germicidal irradiation on viral aerosols. Environ Sci
Technol 41,5460-5465.

6.file:///C:/Users/emil/AppData/Local/ Temp/COV
ID-19_UV_V20200312.pdf

7.https://www.ncbi.nlm.nih.gov/pmc/articles/PMC
3831650/

7. Conclusion:

LED lamp SANI UV-C model 190520 450 /
190520 700 effectively can be applied for
disinfection of smooth, slightly contaminated
surfaces in daily life via irradiation with the lamp
for not less than 40 seconds for bacteria and no less
than 60 seconds for yeasts. Important condition is,
the portative lamp to be held in a working regime
in a close proximity to the surface (up to 1
centimeter from it) with slight diversions in
different directions, so that the zone between the
diodes to be effectively included.

Remark: The disinfection cannot be achieved in

case of visibly dirty surfaces.
During work with the LED lamp SANI UV-C
should be observed all recommendations for safety
work, including not the UV radiation to be pointed
towards the eyes and the skin.

3aB. ma0. "le3uHdeknus, CTepuIn3anus 1
omonnaukaropu'/ Director of Laboratory “Disinfection,
Sterilization and Biological indicators”

[ri. ac. M. Hukonosa, a.e./ Chief assistant M. Nikolova
d.e.
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