Daylight Environmental Disinfector

GUN ISIGI ORTAM

DEZENFEKKTORU

Bir gram tedbir, bir kilo antibiyotikten iyidir!




T.C. :
SAGLIK BAKANLIGI
Halk Saghg Genel Midurligu

AKTIF MADDE iCERMEYEN BiYOSIDAL URUNLER

BILDIRIM KAYIT BELGESI
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[malatg1 veya Ithalatg1 Adresi:
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rgi Dairesi:
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6131767765

TEMAS SURESI/MESAFE ~ HEDEF ORGANIZMA

Escherichia Coli

130 cm Mesafede 300 Dakika  Staphylococcus Aureus
Eneterococcus Hirae

ede 270 Dakika  Pseudomonas Aeruginosa

yayimlanarak yiiriirliige giren
| yukarida adi gegen iirlinlerin

/%




AKDENIZ UNIVERSITESI FEN FAKULTESI
AR-GE VE BIYOSIDAL URUN ANALIZ LABORATUVARI
BiYOLOJIK TEST BiRiMi

Rapor Tarihi: 30.01.2025
Numune Laboratuvar Numarasi: L-24-0055
Rapor Kayit Numarasi: FK-25-0003

Mikrobiyolojik Etkinlik Test Parametreleri

Deneme Baslangi¢ ve Bitis Tarihi: 01.01.2025-24.01.2025

Etkinlik Degerlendirme Metodu: BS 8628:2022 standard: dikkate alinarak yapilmistir.
Uriin Kullamim Alany/Dezenfektan -

Tiirii:

Bozucu Madde: -

Test Sicakhgi: 20+2°C (Nem: 30 - 60%)

Notrallestirici: -

Temas Siiresi: 300 dakikaya kadar

Inkiibasyon Sicaklig:: 37+2°C

Sonug Degerlendirme Tablosu

P. aeruginosa igin 270 dakika ve diger mikroorganizmalar i¢in 300 dakika temiz kosullar altinda test
edildiginde, 30 cm mesafede iiriin asagidaki sekilde performans géstermistir:

Sonug Degerlendirme
Log S
Mikroorganizma s
Azalma Kaynag Limit
E. coli (ATCC 10536) 513 >log5 u
S. aureus (ATCC 6538) 5.26 BS 8628:2022 >log5 0]
E. hirae (ATCC 10541) 5.08 /BS EN 17272:2020 | >log5 u
P. aeruginosa (ATTC 15442) 5.31 >log5 u
aymn ve Onay Dog. Dr. Omer KESMEZ Dog. Dr. Esin AKARSU
| Tarihi Mikrobiyolojik Etkinlik Laboratuvar Laboratuvar Sorumlusu
o A nors Sorumlusu

1. Laboratuvara gelen numuneler miisteri tarafindan alinmakta olup, olgim belirsizliginde numune almadan kaynaklanan Glgiim belirsizligi katkisi dahil edilmemektedir. Numune
alindi@ sekli ile deneye tabi tutulur. Numune ile ilgili bilgiler miisteri tarafindan beyan edilmigtir.

2. Imzasiz ve mithiirsiiz raporlar gegersizdir.

3. Bu rapor, Laboratuvann yazili izni olmadan kismen kopyalanip ¢ogaltilamaz.

4. Analiz sonuglan, yukanda belirtilen numune igin gegerlidir. Yapilan muayene ve analiz sonucunda belirtilen degerler tespit edilmigtir.

5. Raporda ifade edilen gériig ve yorumlar, deneyi gergeklegtirilen numunede clde edilen analiz sonuglanna dayanmaktadir.

6. Bu rapor, adli/idari islemlerde ve reklam amaciyla kullamlamaz.

AKDENIZ UNIVERSITES] FEN FAKULTESI AR-GE VE BivOSIDAL TRON ANALIZ LABORATUV ARI
Pinarbasi Mah. Dumlupmar Bul. Kampiis — Konyaalt / ANTALYA
Tel: 02423102314 Faks:02423102294 E-mail: bivosidal@akdeniz.edu.tr
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TURKAR| Turk Akreditasyon Kurumu

AKREDITASYON SERTIFIKASI

Deney Laboratuvari olarak faaliyet gésteren,

Akdeniz Universitesi Fen Fakiiltesi Ar-Ge ve Biyosidal Uriin Analiz Laboratuvari

Merkez Adres: PINARBASI MAH. DUMLUPINAR BLV. TIP FAKULTESI NO:444 F/1 KONYAALTI Antalya / Tirkiye

TURKAK tarafindan yapilan denetim sonucunda TS EN ISO/IEC 17025:2017 standardina gére Ek'te yer alan kapsamlarda
akredite edilmistir.

Akreditasyon No : AB-1750-T
Akreditasyon Tarihi : 06.06.2022
Revizyon Tarihi / No : 02.02.2024 / 01

Bu Sertifika, yukarida aglk adi ve adresi yazili Kurulusun TS EN ISQ/IEC 17025:2017 Standardina, ilgili Yonetmelik ve Tebliglere
uygunlugunu siirdirmesi halinde 05.06.2026 tarihine kadar gecerlidir.

Giilden Banu Miderrisoglu
Genel Sekreter

Tiirk Akreditasyon Kurumu (TURKAK) ISO/IEC 17025 alaninda Avrupa Akreditasyon Birligi (EA) ve Uluslararasi Laboratuvar Akreditasyon Birligi (ILAC) ile gok tarafli
anlasma (MLA/MRA) imzalamigtir.

Bu belge 5070 sayil elektronik imza kanununa gdre Glilden Banu Mtiderrisogiu tarafindan gilvenli elektronik imza ile imzatanmistir. E-imzall belgeyi dogrulamak icin QR kodunu kullanabifirsiniz.

F701-040 +90 312 410 82 00 - www.turkak.org.tr



KARADENIZ TEKNiK UNiIVERSITESi TIP FAKULTESI

TIBBi BiYOLOJi ANABILiM DALI

Sitotoksik Test

Test Tarihi 24.02.2025
Etkinlik Degerlendirme Metodu Standartlar dikkate alinarak yapilmigtir
Test Sicakhg 23 +- 2 derece
Temas Siiresi 15 dakika --- 30 dakika
inkiibasyon Sicakhig 37 +- 2 derece
Sitotoksite Raporu

Prof.Dr. Giirdal YILMAZ tarafindan Giin 15181 ortam dezenfektorii (DLED)
armatiirlinii karanlik ortamda ve 1sik altinda tutulan fibroblastik hiicrelerinin
canlilig1 tizerine etkisini belirlemek iizere Anabilim Dalimiz laboravatuvarina elden
getirilmistir. MTT analizlerine baslamadan 6nce hiicrelerin tizerine diisecek 151k
miktari; Ophir-Novall enerji metre sensor ile 6l¢iildii ‘j/cm2=W.t (sn) formiili ile
hesaplandi. Etiivden cikarilan fibroblastik hiicrelere; 10cm ytikseklikteki 1sik
altinda 15 ve 30 dakika tutularak sirasiyla 3,76 j/cm2 ve 7,5 j/em2 olacak sekilde
uygulandi ve MTT analiz yapildi.

Cihazin 10 cm yiikseklikten 6lgiilen 151k siddeti 4,18 m W iken ;
15 dakikada hiicrelere verilen enerji 3,76 j/cm?2
30 dakikada hiicrelere verilen enerji 7,5 j/cm2

Fibroblast hiicreleri %10 FBS ve %1 pen/strep iceren DMEM besiyeri ile
kiiltiire edilerek 37 °C ‘de ve %5 CO2 igeren etiivde inkiibe edildi (Fibroblast
hiicreler kendi stogumdan kullanilmistir) Hiicreler flaskdaki yogunluklar1 yaklasik
%80’e ulastiginda 96 kuyucuklu pleytlere boliindii. Hiicrelerin tutunmasi igin ayni
inkiibasyon sartlarinda 24 saat beklendi. Sonrasinda beyaz 11k ile muamele edilen
hiicreler 37°C ve %5 CO?2 igeren etiivde 24 saat boyunca inkiibe edildi. Ardindan
hiicrelere MTT (0,5 mg/m L) ilave edilerek tekrar 37 °C ve %5 CO2 igeren etiivde
li¢ saat inkiibe edildi. Siire sonunda MTT uzaklastirildi ve 100 u L DMSO ilave
edilip 20 dk bekletildi. Kuyucuklardaki absorbans degerleri , 570nm dalga boyunda
spektrofometre ile Olgiildii ve sirasiyla 3,76 j/em2 ve 7,5 j/cm2 enerji verilerek
canlilik degerleri elde edildi. (sekil 1) islem 3 biyolojik tekrar olacak sekilde
yapildi.



KARADENIiZ TEKNiK UNiVERSITESIi TIP FAKULTESIi

TIBBi BiYOLOJi ANABILiM DALI

Test Tarihi

24.02.2025

Etkinlik Degerlendirme Metodu

Standartlar dikkate alinarak yapilmigtir

Test Sicakhg

23 +- 2 derece

Temas Siiresi

15 dakika --- 30 dakika

inkiibasyon Sicakhig

37 +- 2 derece

Test Sonuclari

Sekill fibroblast hiicreleri {izerinde Giin Isig1 Ortam Dezenfektérii DLED
MARKA armatiiriiniin karanlik, 15 dk ve 30 dk 151tk muamelesinin (3,76 j/cm2 vr
7,5 j/cm2 ) hiicre canlilig1 iizerine etkisi.

Fibroblast | Karanlhik |15 dk 30 dk MDA-MB-231 | Karanlik |15 dk 30 dk
Rep1 1,3437667 | 1,4392333 | 1,3641667 | Rep1 1,1077667 | 1,1434667 | 1,1256167
Rep2 1,3466333 | 1,4181 1,3798667 | Rep2 1,1048667 | 1,1269667 | 1,1159167
Rep3 1,3625333 | 1,4503333 | 1,3967667 | Rep3 1,1220667 | 1,1485667 | 1,1353167
Ort. 1,3509778 | 1,4358889 | 1,3802667 | Ort. 1,1115667 | 1,1396667 | 1,1256167
Rep1 99,46623 |[106,53272 | 100,97625 | Rep1 99,65814 |102,86982 | 101,26398
Rep2 99,678422 | 104,96842 | 102,13837 | Rep2 99,397247 | 101,38543 | 100,39134
Rep3 100,85535|107,35434 | 103,38931 | Rep3 100,94461 | 103,32864 | 102,13662
Ort. 100 106,28516 | 102,16798 | Ort. 100 102,52796 | 101,26398
% Canlilik Grafigi
Karanhk | 15 dk 30 dk

0 Fibroblast 100 106,2852 | 102,168

MDA-MB-231 100 102,528 |101,264

o

o

o
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nhk
H Fibroblast

15 dk
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30 dk
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KARADENIiZ TEKNiK UNiVERSITESIi TIP FAKULTESIi

TIBBi BiYOLOJi ANABILiM DALI

Test Tarihi 24.02.2025

Etkinlik Degerlendirme Metodu Standartlar dikkate alinarak yapilmigtir
Test Sicakhg 23 +- 2 derece

Temas Siiresi 15 dakika --- 30 dakika

inkiibasyon Sicakhig 37 +- 2 derece

Sonug Degerlendirme:

Elde edilen bulgulara gére Giin Isigi Ortam dezenfektorii DLED MARKA
armatiiriiniin 10 cm yiikseklikten tutularak hem karanlik hem de 15 ve 30 dk olacak
sekilde farkl isik siddetlerinde (3,76 j/cm2 ve 7,5 j/cm2 ) fibroblast hiicrelerin canlilig
ilizerinde sitotoksik etkisi goriilmemistir.
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Prof.Dr. Figen CELEP EYUPOGLU
~ KTU TIP FAKULTESI
TIBBi BIYOLOJI ABD Ogr.Uyesi
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LABBEE AYDINLATMA LABORATUVARLARI
LABBEE LIGHTING LABORATORIES

DENEY RAPORU TEST REPORT OPTEG71

v Labbee com by ANKARA Tel 04_25

BAHAR AYDINLATMA SANAYI VE TICARET A.S. / SUSUZ MAHALLES] iSTANBUL YOLU

Musterinin Adi / Adresi: :
= L{thaies] 26.KM RAMPA GIDA BLOKLARI NO:3 YENIMAHALLE/ANKARA

Talep Numaras:: 250401001

Uriintin Adi ve tarifi: DLED 60X60 LED ARMATUR

Uriiniin Kabul Tarihi: 9.04.2025

Deney Tarihi: 10.04.2025

Aciklamalar: Numuneye TS EN 62471 standardi uyarinca testler uygulanmustir.

Deney ve/veya 6lglim sonuglari, genisletilmis 8lgiim belirsizlikleri (olmasi halinde) ve deney metotlari bu sertifikanin
tamamlayici kismi olan takip eden sayfalarda verilmistir.

Bu rapor; firmamiza ulagan numunelere deney ve/veya deneyler uygulanarak elde edilmistir.
Misteriye ait diger numuneleri kapsamaz.

* [saretli deneyler veya akreditasyon numarasinin yer almadigi sayfalar, akreditasyon kapsami dahilinde degildir.

Laboratuvar Miidiirii

Onay Tarihi Deney Sorumlusu
10.04.2025
Burakcan GUNAYDIN Burakcan GUNAYDIN
Bu rapor laboratuvarin yazili izni olmadan | veya kopyalanip ¢ogaltil I ve miit raporlar geg dir.
F-10 (Rev.05 / 18.10.2023) 1/6
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1.6 OLASI TEST VAKASI DURUMLARI »

Test Durumu test nesnesine uygulanmaz: |U

Test nesnesi gereksinimi kargilamiyor K

Test nesnesi gereksinimi karsillYOR G

2 MARUZ KALMA SINIRLARI : :

GEREKLILIK- TEST

SONUG

Bu standarttaki maruz kalma sinirlar 0,01 ms'den azve 8
saatlik periyottan fazla olmamalidir ve maruziyetin
kontroliinde kilavuz olarak kullaniimalidir.

Cilt ve g6z igin aktinik UV tehlike maruziyet siniri

Herhangi bir 8 saatlik stre iginde etkili radyant maruziyet
icin maruz kalma siniri 30 J/mA2'dir

Genis bantl bir kaynak tarafindan uretilen ultraviyole
radyasyona maruz kalmaktan kaynaklanan goz veya cilt
yaralanmalarina kargi koruma saglamak igin, 1sik
kaynaginin etkin entegre spektral isimimi, ES, asagidakiler
tarafindan tanimlanan seviyeleri asmamalidir:

400
E,t=3 > E\At-Sy,l4) At A2<30 Jom*
200 ¢

Korunmasiz goz veya cilt Uzerine diigen ultraviyole
radyasyona maruz kalmanin izin verilen siiresi agagidaki
sekilde hesaplanir:

315 nm ila 400 nm (UV-A) spektral bolgesi igin, goze
gelen toplam iginim maruziyeti, 1000 saniyeden kisa
pozlama sireleri igin 10000 J/mA2'yi asmamalidir. 1000
saniyeden uzun pozlama sireleri igin (yaklasik 16 dakika),
korumasiz g6z icin UV-A 1sinimi, EUVA, 10
asmamalidir.

F-10 (Rev.05 / 18.10.2023)

5/6




labbee

wwwlabbee.comitr

OPT8671

04-25

Korunmasiz gze gelen ultraviyole radyasyona 1000
saniyeden daha kisa bir siire maruz kalmanin izin verilen
sliresi agagidaki sekilde hesaplanir:

10 000
Eyya

fmax =

Bu nedenle, gbzdeki spektral isinim EA, mavi isik tehlike
fonksiyonu B(A)'va gére agirliklandinildiginda, asagidaki
sekilde tanimlanan seviyeleri asmayacaktir:(t <100 s

irin)
700
Eg-t=) Y Ej (A1) B(A)-A-AA<100 J-m2
300 7
700
Eg=) E, B(A) A2 <1 W.m?
300

Cildin gorinir ve kizilétesi isinlara (380 nm ila 3000 nm)
maruz kalmasi asagidakilerle sinirli olmalidir:

3000
Ey-t=Y Y E (At)M-A2£20000.9%5  J m2
380 ¢

Siniflandirma Sonucu
RG1

F-10 (Rev.05 / 18.10.2023)

-

Bu rapor laboratuvarin yazili izni olmadan kismen veya tamamen

.fimzasiz ve mihiirsiiz raporlar gegersizdir.

6/6




Karadeniz Teknik Universitesi calismasi;

Aydinlatma Yaparken Koruma Saglayan 430-680 nm Dalga Boylarina
Sahip Giin Isig1 Ortam Dezenfektor (DLED) Armatiiriiniin Mikrobiyolojik
Etkinligi

Saglik hizmetiyle iligkili enfeksiyonlar (HAI), hastalarin hastanelerden, akut bakim
kliniklerinde, toplum saglik merkezlerinde veya bakim evlerinde mevcut hastaliklari icin bakim
alirken edindikleri, yatislar1 sirasinda inkiibasyon doneminde olmayan enfeksiyonlardir (1).
Diinya Saglik Orgiitii (WHO)'niin raporuna gore, diinya capinda hastalarin %7 ila %15'inin
hastanede yatislari sirasinda en az bir HAI gelistirdigi tahmin edilmektedir (2). HAI’ye neden
olan mikroorganizmalar ortamda saatlerce, giinlerce (ve bazi durumlarda aylarca) kalabilir ve
hastalara bulasmasi dogrudan veya dolayli temas Yyoluyla saglik c¢alisanlari tarafindan
kolaylastirilir. Hastaya yakin ve cok dokunulan yiizeyler olan yatak parmakliklar1 ve bagligi,
komodin, servislerdeki musluklar ve kulplar kolayca enfekte olabilirler (3). Saglik ¢alisanlari
ellerini yikamis olsa da hastaya miidahale sirasinda hasta odalarindaki ¢evresel yiizeylerle sik
sik temas ederler ve bu sekilde ellerini ve/veya eldivenlerini kolayca kontamine edebilirler. Bu
durum HAT’lerin azaltilmasinda hastane temizligi ve dezenfeksiyonunun 6nemini daha da
vurgulamaktadir (4). Mikroorganizmalarin yayilmasmi kontrol etmek i¢in gegmis yillarda
kullanilan geleneksel dezenfeksiyon ve hijyen tekniklerinin yeni yontem ve teknolojilerle
gliclendirilmesi gereklidir. Bilim insanlar1 antibiyotik direnci, enfeksiyon kontrol stratejileri ve
yeni diren¢ olusturmadan mikroplari yok etmede etkili bir dizi yeni teknolojiler iizerinde
calismaktadirlar (5-8). Bu tiir teknolojilerden biri de fotonik dezenfeksiyondur (9). Isik
teknolojisi uzun yillardir dezenfeksiyon amaciyla kullanilmaktadir. Bu amagla ultraviyole ve
mavi 15181in Gram pozitif bakteriler, Gram negatif bakteriler, mikobakteriler, viriisler, kiifler,
mayalar ve dermatofitler dahil olmak iizere ¢ok ¢esitli mikroorganizmalara karsi genis
spektrumlu etkiye sahip oldugu, hava ve yiizeylerin 1518a maruz kalan taraflarinda terminal
dezenfeksiyon sagladigi bilinmektedir (10-13). 400 nm iizerindeki LED isiklarla ilgili
caligmalarin ¢ogunlugu belli dalga boylarinin mikrobiyolojik etkinligi ile ilgili ¢aligmalardir
(14-16). Farkli dalga boylarindaki ¢oklu 151k kombinasyonlarinin mikrobiyolojik etkinligi ile
ilgili yeterli caligma yoktur.

Caligmamizda 430-680 nm arasinda farkli dalga boylarinda LED diyotlarini igeren,
yazilim destegi ile ¢alisan ve darbeli 151k veren giinigig1 ortam dezenfektorii (DLED) armatiiri

prototipinin mikrobiyolojik etkinlik analizinin ortaya konulmas1 amaglanmastir.



Escherichia coli
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Klebsiella pneumonia

30 DAKIKA

60 DAKIKA

90 DAKIKA




Pseudomonas aeruginosa

30 DAKIKA 60 DAKIKA 90 DAKIKA




Acinetobacter baumannii

60 DAKIKA

120 DAKIKA

180 DAKIKA

240 DAKIKA




Mikroorganizmalarin DLED altindaki ge¢en zamanla degisen iireme miktarlari

Mikroorganizma Temas siiresi (dakika) Koloni sayisi Bakterisidal etki Bakterisidal etki
(Log azalma) (% azalma)

E.coli 0 5,25x108 - -

30 4,36x10° 3,08 99,9170

60 5,0x10° 6,02 99,9999

90 2,0x10* 7,42 99,99999
K.pneumonia 0 6,42x10° - -

30 4,8x10° 3,13 99,93

60 3,0x10! 5,33 99,9995

90 2,0x10! 5,51 99,9997
P.aeruginosa 0 4,6x10° - -

30 5,8x10° 1,90 98,74

60 1,4x103 5,52 99,9997

90 2,0x10* 7,36 99,99999
A.baumanni 0 8,56x108 - -

30 2,12x108 0,61 75,23

60 5,8x10’ 1,17 93,22

90 6,28x10° 2,13 99,27

120 3,64x10° 3,37 99,96

180 4,52x10* 4,28 99,99

240 3,0x10? 7,46 99,99999




Mikroorganizmalarin DLED altindaki ge¢en zamanla degisen logaritmik koloni sayisi grafigi

—@—E.coli —@— K.pneumonia
—@— P.aeruginosa A.baumanni
—
0 30 60 120 150 180 210 240

Time (?r(m)inute)
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In Vitro Bactericidal Effects of 625, 525,
and 425 nm Wavelength (Red, Green, and Blue)

Light-Emitting Diode Irradiation

SangWoo Kim, MS!* JSun Kim, PhD!* WonBong Lim, PhD! SangMi Jeon, BS!
OkSu Kim, DDS, PhD?? Jeong-Tae Koh, DDS, PhD.* Chang-Su Kim, PhD,*

Abstract

Objective: The purpose of this study was to evaluate the relationship of 625, 525, and 425 nm wavelengths,
providing average power output and effects on three common pathogenic bacteria. Background data:
Ultraviolet (UV) light kills bacteria, but the bactericidal effects of UV may not be unique, as 425nm
produces a similar effect. The bactericidal effects of light-emitting diode (LED) wavelengths such as
and 525nm have not been described. Before conducting clinical trials, the appropriate wavelength with
reasonable dose and exposure hmt \hnuld be established, Materials a'd methods: The bactlﬂndal effocts
of 625, 525, and 425 nm w. LED irradiati

Porphyromonas gingitalis and two aerobes (Staphylococaus aureus and Escherichia coli DH53). Average power

output was 6mW/cm? for 1h. The bacteria were exposed to LED irmadiation for 1, 2, 4, and Sh (216, 8.2,

864, and 172.8]/cn?’,

HongRan Choi, DDS, PhD! and OkJoon Kim, DDS, PhD'

Photomedicine and Laser Surgery
Volume 24, Number 6, 2006
© Mary Ann Liebert, Inc.

Pp. 684-638
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In Vitro Bactericidal Effects of 405-nm and
470-nm Blue Light

J. STEPHEN GUFFEY, Ed.D..' and JAY WILBORN, M.Ed.2

ABSTRACT

Objective: The aim of this study was to determine the bactericidal effect of 403- and 470-nm light on two bac-
teria, Staphylococcus aureus and Pseudomonas aeruginosa, in vitro. Background Data: 1t is well-known that
UV light Kills bacteria, but the bactericidal effects of UV may not be unique since recent studies indicate that
blue light produces a somewhat similar effect. The effects of blue light seem varied depending on wavelength,
dose and the nature of the bacteria, hence this study. Methods: Two common aerobes, Staphylococcus aureus

d in vitro for the

were

ded uj

. LED imadiation was perk

pon h, po
bactericidal effect of 425 and 525nm irradiation varied depending upon the bacterial inoculation,

unirradiated samples and samples irradiated with red light. Especially, P. gingivalis and E. wli DH5x were killed
by 425nm, and S. aurews growth was inhibited by 525nm. However, the wavelength of 625nm was not
bactericidal for P. gingivaks, E coli DH52, or S. aureus. Candusions: Irradiation at 625 nm light was not bacte-
nicidal to S. aurews, E wli, and P. gingivals, whereas wavelengths of 425 and 525nm had bactericidal effects.

S. aureus was also killed at 525nm.
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d during growth on agar and in broth
Govirol bucteria were ncubated without LED iradiation. Bacterial growth was expressed in colony-forming
um (CI\D and at an optial dmntv at 600nm in agar and broth. Results: The bacteriadal effect of LED
ower density, bacterial viable number, and bacteria species. The
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and Pseud: and bic Propionibacterium acnes were tested. Each organism was treated
with Super Luminous Diode probes with peak emission at 405 and 470 nm. Treatment was timed to yield 1, 3,
5, 10, and 15 Jem~? doses. Colony counts were performed and rumpun-d to untreated controls. Results: The
405-nm light produced a dose dependent bactericidal effect on Pseud. g and Staphyl
aureus (p < .03)), achieving as much as 95.1% and nearly 90% Kill rate for each. respectively. The 470-nm
light effecti killed Pseud il at all dose levels, but only Killed §Inpl:vlm‘nrcm aureus at 10
and 15 J em=2. With this wavelength, as much as 96.5% and 62% reduction of P: ginosa and
5mplnlococrus aureus was achieved, respectively. Neither of the two wavelengths proved bactericidal with
ib acnes. Conclusion: The results indicate that, in vitro, 405- and 470-nm blue light
produce do« dej pendent bactericidal effects on Pseudomonas aeruginosa and Staphylococcus aureus but not
Propionibacterium acnes.

www.nature.com/scientificreports
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OPEN Efficacy of violet-blue light
to inactive microbial growth

Davide Amodeo?, Valentina Lucarelli?, Isa De Palma?, Alessandro Puccio’, Nicola Nante?,
Gabriele Cevenini® & Gabriele Messina?

The increase in health i i i d has led to a growing interest
in the search for innovative to solve these p: In recent years, the interest of

the scientific community has focused on violet-blue light at 405 nm (VBL405). This study aimed to
assess the VBL40S efficiency in reducing microbial growth on wvfn:es and air. This descriptive study
run between July and October 2020. Petri di: with P. , E. coli, S.
aureus, S. typhimurium, K. pneumoniae and were placed at 2 and 3 m from a LED Ilght source having

a wavelength peak at 405 nm and an irradiance rnpcctbvuly of 967 and lo97 HW/em?, s«mulunewsly,
the air in the room was sampled for 5 days with two air pl md after th

to the VBL40S source. The highest microbial reached 2 ly under the light source:
& imurium (2.93 log,,), K. (2.30l0g,y), S. aureus (3.98 log,,), E. coli (3.83 log,y), P.
aeruginosa (3.86 l0gy,). At a distance of 3 m from the light source, the greatest reduction was observed
for S. aureus (3.49 log,,), and P. aeruginosa (3.80 log,,). An average percent microbial reduction of
about 70% was found in the sampled air after 12 h ofelpo!uu toVBL40S. VBLM'IS has proven to
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Determination of Photosensitizing Potential of Lapachol for

Photodynamic Inactivation of Bacteria

Regiane G. Lima 7, Raphael S. Flores, Gabriella Miessi, Jh H. V. Pulcherio, Lais F. A

Samuel L. Oliveira © and Anderson R. L. Caires *©

Optics and Photonics Group, Institute of Physics, Federal University of Mato Grosso do Sul, P.O. Box 549,

Leandro O. Araujo,

contrast microbial growth on the plates. ing this in the to provide
continuous disinfection and to control microbial presence, even in the presence of people, may be an
innovative solution.
HHS Public Access
\ Author manuscript
rM\D\Py N Lasers Surg Med Author manuscript; available in PMC 2016 Apnl 16.
Publizhed in inal edited form
Lasers Surg Med 2015 \am.h 47(3) 266-272. doi:10.1002/1em 22327.
Op of the Antimicrobial Effect of Blue Light on

2 Shin Pl
illi phy

aureus (MRSA) In Vitro

Violet V. Bumah, PhD', Daniela S. Masson-Meyers, PhD', Susan Cashin, PhD’, and
Chukuka S. Enwemeka, PhD'2"
College of Health Sciences, University of Wi il s321

2San Diego State University, San Diego, California 92182

79070-900 Campo Grande, MS, Brazil; m (RG. raphael. m (RSF);

gabriclla miessi@ufms br (G.M.); jhoenne_ br JH.V.P); il (LEA) Abstract

leandro oliveira22@outlook com (L.O.A.); samuel oliveira@ufms br (S LO,) )

* Correspondence: anderson.caires@ufms br Background and Objective—Iz ynsw studiez, we showed that imadiation with 405 am or
470 un light w to 92% aureus (MRSA) growth i

Ab imicrobi ivation (aPDI) offers a promising alternative to combat vitroand that the remamning bacteria re-colonize. In this study. the aim was to develop a protocol

drug-resistant bacteria. This study explores the potential of lapachol, a natural naphthoquinone
derived from Tabebuia avellanedae, as a photosensitizer (PS) for aPDL Lapachol’s photosensitizing

were using ? aureus and ia coli strains under blue LED
light (450 nm). UV-vis sp i lapachol’s ption peak at 482 nm, aligning with
effective excil gths for p py. F ivation assa igni
bacterial growth i jevi of S. aureus at 25 ug-mL ! under light
electron mi py (SEM) revealed damage in irradiated bacterial
ol confirming lapachol's bactericidal effect. This research underscores lapachol's potential as a
novel ph in icrobial photody ic therapy, addressing a critical need in combating

antibiotic resistance.

that yield: 100% MRSA growth suppreszion.

Materials and Methods—We cultured 3 » 10 and 5 x 10° CFU/ml USA300 st of MRSA
and then irvadisted each plate with varying fluences of 1-60 Jiem? of 405 nm or 470 nm light,
either once or twice 3t 6 hours intervals. Next, we plated 7 » 108 CFU/ml and uvadiated it with 45,
50, 55, or 60 Jiem? fluence. once, twice, or thrice at the same 6 howss imtervals. In a third
expenment the same culture density was iradiated with 0. 165, 180, 220, or 240 Jiem?, either
once, twice, or thrice.

Results—Imadiation with either wavelength significantly reduced the bacterial colonses
regardless of bacterial density (P< 0.05). At 3 » 10° CFU/ml density, nearly 30% and 50% growth
of MRSA were suppreszed with 3 little 23 3 Jem? of 405 nzm and 470 m wavelensths,

- Moreover, 100% of the colonies were suppressed with a single exposure to 55 or 60
Jem? of 470 nm light or double treatment with 50, 55, or 60 Jem® of 405 nm wavelength At S «
10° CFU/ml denity, iadiating twice with 50, 55, or 60 Jiem? of either wavelength zuppressed
bactenial growth completely, lower fluences did not. The denser 7  10% CFU/ml! culture required
Bigher doses to achieve 100% suppression. either one shot with 220 Jiem? of 470 nm light o two.
<hot: of the same doze using 405 nm.
Conclusion—The bactencidal effect of blue light can be optimized to yield 100% bactenal
growth suppression, but with relatively high fluences for dense bacterial cultures, such 32 7 » 108
CFU/ml.
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