Envirolyte

ECA TECHNOLOGY

Yesil Temizlik, Sanitasyon & Dezenfeksiyon Teknolojisi
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Sudaki buyuk risk Legionella...

Turkiye’de sehir sebeke sulari ile ilgili en 6nemli risklerden birisi de Legionella ve
benzeri bakteri ve virtsler!! Legionella bakterisinin tespit edildigi vakalar, tedavi
edilmezlerse %10 ile %40 arasi 6lim ile sonuclanmaktadir (TC Saglk Bakanligi
verileri). Bu ylzden Legionella bakterisi ile miicadele ¢cok dnemlidir.

2- Klor dioksit, ‘
3- Hidrojen peroksit,

4- Sentetik bakteri oldurtculer,
5- Ozon,
6- Katalize edilmis oksijenli su,

7- Filtreleme,
8- Ultraviyole isinlar (UV),
9- Isil islemler (Termal Dezenfeksiyon),

Mevcut miicadele yontemleri;

1- Klorlama,




nvirQlyte

Sudaki buyuk risk Legionella...

Lejyoner hastaligi olarak adlandirilan enfeksiyon etmeni Legionella
pneumophila otel, hastane ve gida isletmelerinde su dagitim sistemleri,
kondansor, evaporator ve sogutma kulelerinde geliserek cogalabilen ve
insanlarda Legionellozis enfeksiyonuna neden olan bir mikroorganizmadir.

Legionella’nin yayildigi en 6nemli kaynak otel ya da hastane gibi buyuk
binalarda su dagitim sistemleridir.

Gida isletmelerinde ise su tesisatinda, 6zellikle sogutma kulelerinde,
evaporatorler, kondensorlerde ve sistemde sicakhgin 20-45°C ye ciktigi
noktalarda bu bakterinin cogalarak yuksek sayilara ulastigi saptanmistir.
Bunlar arasinda ozellikle sogutma kulelerinin son yillarda yapilan
calismalarda en dnemli bulasma kaynaklardan biri oldugu bildirilmektedir.
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Legionella’nin bulundugu yerler:

2l Hastaneler ve Tibbi Malzemeler,

Al Oteller ve Kaplicalar,

2 Gemiler ve Kamp Alanlari,

A Alisveris merkezleri,

3 Dogal kaynaklar (Goller, nehirler)

A Sicak ve soguk su sistemleri (duslar)

3l Air condition — sogutma kuleleri

3 Evaporatif kondansorler — iklim aygitlar,
3 Sicak su havuzlari, kaplicalar, dus baslikla

N Dekoratif havuzlar
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Su ile gelen tehlike, Legionella

3 Su borularina yerlesen Biyofilm sayesinde cogalan bir bakteri olan Legionella
bilinen kimyasallar ile kolay kolay temizlenemedigi icin sinsi bir tehlikedir.

A Biyofilm tabakasi, 6lmiis bakteriler gibi organik ya da inorganik her tirli madde ve
kalintinin sert ylizeylerde olusturdugu tabakadir.

3 Biyofilm tabakasi, bakteri barinma ve cogalmasini besleyen miimbit bir tabakadir.

N Su borularina yuvalanabilir, yerlestiginde sékmek bilinen kimyasal ajanlarla cok
mumkun degildir.

N TEMIZLIK iLE YOK OLMAZ.
N Hastalar tedavi edilmedigi zaman moralitesi

(6lim orani) cok yiksek, %10 — 40’lar civarindadir.




Legionella Nerelerde Cogalabilir?

. : 3 Su akisinin olmadigi ya da cok az oldugu
PR ) borularda (61t bosluklar-kullanilmayan odalar),

A Tank ve boru ic yiizeylerindeki kirec (sediment)
veya biyofilm tabakalarinda yasarlar boylece

-Beslenmeleri icin gerekli nutrientleri (demir ve
tuzlari) saglarlar,

- Genelde kullanilan klora karsi direng kazanir

-Klorun biyofilm tabakasi icine girisinin ¢cok zayif
olmasi ve biyofilmi c6zmemesi nedenleriyle,
klorlu bilesikler bu bakterilerin Gremesini ve
cogalmasini engelleyemez.

A Musluk ve dus basliklarinda, 6zellikle
musluklardaki kaucuk yada dogal filtrelerde,

3 Sogutma kulelerinde .
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Sogutma Kuleleri

A Kullanimda olan sogutma kuleleri yilda en az 2
kez mekanik olarak temizlenmelidir.

A Kulede olusan tortu/sediment/¢cékelti tamamen §& ‘:;,]:s g

uzaklastirilmalidir.

2 Organizmalarin Giremesini engellemek icin uygun
biyosidal Grlinler ile diizenli olarak dezenfekte
edilmelidir.

) Eger kullaniimiyorsa, sogutma kuleleri
bosaltiilmali ve temizlenmelidir.




AB Direktifi 2119/98/EC

Al Lejyoner hastaligi riski azaltilabilir.

A Her otel ya da hastane miisterilerinin giivenligini saglamak icin
Legionella bakterisinin olusumunu ve tremesini kontrol etmek
ve onlemek amaciyla aktif bir program uygulamak zorundadir.

2l Yapilmasi gerekenler asagida aciklanmaktadir.



Suyu dezenfekte etmekte kullanilan mevcut yontemler;

Klorlama:
Klorlama, kullanim suyu dezenfeksiyonu icin kullanilan giiclu bir oksitleme

aracidir. Fakat anti Legionella islemi icin cok ylksek dozlar gerekmektedir ve
bunun olumsuz etkileri vardir, bunlardan bir kagi:

Halometan olusumu (kismen kanserojen olarak adlandirilan maddeler),

Siddetli korozyon olayi,

Zaman icerisinde konsantrasyon degiskenligi, ‘ '
Biyofilmlere yetersiz etki, .

Su durgun oldugunda yetersiz etki,

Suyun tadi ve lezzetinin degisimi,

Uygulama sirecinin oldukg¢a uzun olmasidir.



Suyu dezenfekte etmekte kullanilan mevcut yontemler;

Ozon:
Ozonun Legionella’ya ve diger bakteri ve protozlara karsi glcli etkileri vardir,

Ancak ozonla islem yaparken:

Uretim ve dozaj ekipmani icin cikacak yiksek maliyetler,
Asiri ucucu ve zehirli olmasi,

Dikkatli bir bakim gerekliligi, depolamadaki riskler,
Zaman icerisinde oldukca sinirli olacak etkisi,

Kire¢ cozlici ve korozyon onleyici islemler icin kullanilan bazi Grtnleri
cOzebilecegi ve yeni enfeksiyonlarin olusma ihtimali distnilmesi.



Suyu dezenfekte etmekte kullanilan mevcut yontemler;

Hidrojen Peroksit :

Sabilize edilmis Hidrojen Peroksit (H20:), rutin uygulamalarda su sisteminde
15-30 ppm olacak sekilde kullanilir.

Dekontaminasyon islemi sirasinda %1-3’lik konsantrasyonda (1000-3000
ppm) olacak sekilde su sebekesine verilerek en az 2 saat bekletildikten
sonra sebekedeki suyun atik su sistemine desarj edilmesi; su sebekesine
yeni su verilir.

Akut ve sistematik olarak kullanilir.

Rezidlel dozda insan sagligina herhangi bir olumsuz etkisi henliz tespit
edilmemistir.

Biyofilm tabakasina bir etkisi yoktur.
Koroziv etkisi vardir.

Maliyeti yuksektir.



%100 DOGAL COZUM HOCI Hipoklorsz Asit

Yeni ¢oziim, yerinde ¢oziim: e l- te

® ECA (Elektro Chemical Activation) teknolojisi,
® Doga dostu, yesil teknoloji kullanan,

@® Su, tuz ve elektrik enerijisi ile Uretilen
%100 dogal bir drin,

@® Bilinen en iyi sterilizasyon yonteminden
100 kat daha etkili,

® Patentli diyafragmatik membran teknolojisi
ile yerinde uretim,

® Saglik Bakanligi tarafindan onayli,
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Dezenfeksiyonun Ana Maddesi HOCI

1-Gaz Klor (CI?) kullanimi:
CI? + H?0 <---> (Aktif Klor)HOCI + HCI" (Hidroclorik Asit)

2- Sivi klor (Camasir Suyu) (NaOCI) kullanimi:
NaOCI + H?0 = (Aktif Klor) HOCI + (Kostik) NaOH (Agartici deterjan)
3- Toz Klor -Ca(OCl)? kullanimi:

Ca(OCl)? + 2H?0 = (Aktif Klor) 2HOCI + (Kalsiyum Hidroksit) Ca(OH)?
4- Klordioksit (ClO0?) kullanimi:

ClO? suda ¢ok yuksek ¢ozunir fakat ayrismaz elektron vererek iyon haline gelir, molekiil
olarak bir oksitleyici olarak davranir.



Dlunyanin en iyi dezenfektanini insan vucudu Uretiyor!

Vicudumuzda Notrofil/Akyuvar adi verilen hiicreler,
bakteri ve virtslere karsi miicadele ederken HOCL
(Hipokloriiz Asit) adi verilen bir madde Uretir. Bu
madde dogada bilinen en genis ve etkili spektrumu
olan biosittir. Zayif asidik 6zelligi sayesinde tahris edici

ozelligi ve insan sagligina zarari yoktur.

Vicut herhangi bir mikrobiyal saldiriya maruz

kaldiginda 1 Notrofilin 0,1 Um Hipoklordz Asit Uretir ve

bu miktar 1 dakika icerisinde 15 milyon kolibasili
oldurdigi bilimsel olarak ispatlanmistir.
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Strong bacteria » Weak bacteria
Bacteria : TB bacteria Glucose Yeast-like fungi
Spore Virus - Filamentous Standard
fungil Part of plate count:bacteria
non-fermentative
bacteria

Hydro-E (HOCL)

: Zwitterions detergent chlorhexidine
Benzalkonium oxide: Acrinol

dypochlorous acid (HOCL) has the longest anti-bacterial
spectrum, but is safe the human body




Envirolyte teknolojisi nedir?

ECA sadece tuz ve suyun, elektrokimyasal hticrede elektrolizi ile % 100 dogada
cOzlinebilen, FDA, EPA, TC Saglk Bakanlgi tarafindan onayl bir yerinde dezenfektan
(Hipokloroz Asit (HOCI)) Gretmeye yarayan patentli bir teknolojidir.




envirolyte’

Envirolyte cihazinda kullanilan ECA Teknolojisi nedir?

ECA, ingilizce’de ELECTRO CHEMICAL ACTIVATION’un kisaltmasidir.

ECA sadece tuzlu suyun elektrolizi ile dezenfektan ¢ozeltiler olusturan bir teknolojidir.

Uygulanan voltaja bagli olarak, su icerisindeki ¢ozilmus pozitif yakli iyonlar anota, negatif
yukld iyonlar da katota gider. Bu sirada olusan kimyasal reaksiyon ile degisik maddeler ortaya
cikar, bunlardan katot tarafinda toplanan maddelere katolit (Catholyte), anot tarafinda

toplanan maddelere anolit (Anolyte) adi verilir.

1. Katolit, yiiksek bir alkali soltisyondur, cok ylksek yag cozlicl ve emilgator 6zelligi
olan glicla bir temizlik ajani, yani deterjandir.

2. Anolit, HOCI (Hipokloroz Asit) bakteri, virts, kiif, mantar gibi bilinen tim patojen
mikroorganizmalara karsi etkili, bilinen en glicli dezenfektanlardan biridir.



PATENTLI MEMBRAN TEKNOLOJISI

Negative voltage
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Catholyt NaOH Water
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Katolit soliisyonunda olusan maddeler;

>

>
>
>

Hydrogen (H?)
Hydroxyl lon (OH7)
Az miktarda Hydrogen Peroxide (H?0?)

Sodium Hydroxide (NaOH) (Yag sokiicii ve leke ¢ikarici deterjan)

+* Olusan sollisyonun pH degeri 11.6 - 12.5 araliginda yiksek alkalidir.
+* ORP/Redox -900 to -1100 mV — yiksek negatif elektrik gerilimi
+» Katolit soliisyonu her cesit kir ve yag cozlict yiuksek alkali, likit bir temizlik ajanidir.

+* Sodium Hydroxide sabun ve deterjan Uretiminde kullanilan en temel ve etkin
cozucudur.



Anolit solisyonunda olusan maddeler;

Hypochlorous Acid (HOCI) (Dezenfektan)
Hypochlorite lon (OCI")

Hydrochloric Acid (HCl)

Chlorine (CI?)

YV V V VY V

Oxygen (0?)

+* 500 — 8.000 ppm FAC (Free Active Chlorine) degeri
< pH7.5t08.5

** ORP/Redox +700 ile + 1100 mV icerir
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SISTEM KURULUM VE CALISMASI

UNTREATED WATER —» —>+ TREATED WATER
FAC OR ORP
N PROBES
. = FAC OR ORP
CONTROLLER
DOSING PUMP
vm smmm FILTER W_".l'E
EEEE&%EH
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ANOLYTE STORAGE TANK BRINE TANK




ANOLIT SOLUSYONU

Hipokloroz Asit (HOCI) Etkinligi;

Bakteri,

Virus,

Mantar ve mantar sporlari,
Yosunlar (alg),

Aflatoksin kiif (mold) olusumlar

Biyofilm tabakalari,

REFERANS :
Adam, L.C. and Gordon, G. (1995) Direct and sequential potentiometric determination of hypochlorite, chlorite, and chlorate ions when

hypochlorite ion is present in large excess. Anal. Chem. 67, 535-540

Fabian, I., Suzuki, K. and Gordon, G. (1992) Hypochlorous acid decomposition in the pH 5-8 region. Inorg. Chem. 31, 3534-3541



HOCI Ozellikleri

Hipokloroz Asit, bilinen en genis spektruma sahip bir Biositdir. Glivenlidir, toksik degildir. Bakteri,
virs ve mantar gibi zararli mikroorganizmalari aninda yok eder.

HOCI sahip oldugu yiksek ORP (Oxidation Reduction Potential) degeri sayesinde dezenfeksiyon
etkisini, mikroorganizmalarin hilicre zarini parcalayarak gosterir, bu 6zelligi ile diger dezenfektanlara
gore cok daha genis spektrumlu ve etkilidir.

HOCI, yiz yildan fazladir kullanilan ve 6nemini ginimiize kadar korumus olan yiksek dizey
dezenfektan olan Sodyum Hipokloritten (NaOCI) 100 kat daha etkilidir (Ref 1).

Notral Anolit de denilen HOCI, %100 dogal olmasi, dogada kolaylikla ¢6ziinebilmesi, asidik olmadigi
icin tahris edici ya da toksik olmamasi sayesinde bircok otoriter kurum tarafindan dezenfeksiyon
amaciyla kullanim icin onay almistir.

Referanslar:
Effectiveness of Hypochlorous Acid to Reduce the Biofilms on Titanium Alloy Surfaces in Vitro
Chun-Ju Chen,! Chun-Cheng Chen,23" and Shinn-Jyh Ding Ihtesham ur Rehman, Academic Editor



https://www.ncbi.nlm.nih.gov/pubmed/?term=Chen CJ[Author]&cauthor=true&cauthor_uid=27447617
https://www.ncbi.nlm.nih.gov/pubmed/?term=Chen CC[Author]&cauthor=true&cauthor_uid=27447617
https://www.ncbi.nlm.nih.gov/pubmed/?term=Ding SJ[Author]&cauthor=true&cauthor_uid=27447617
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! Centers for Disease Control and Prevention
i CDC 24/7. Saving Lives, Protecting People™

Chlorine and Chlorine Compounds
Infection Control

Overview.

Hypochlorites, the most widely used of the chlorine disinfectants, are available as liquid (e.g., sodium hypochlorite) or solid
(e.g., calcium hypochlorite). The most prevalent chlorine products in the United States are aqueous solutions of 5.25%-
6.15% sodium hypochlorite (see glossary), usually called household bleach. They have a broad spectrum of antimicrobial
activity, do not leave toxic residues, are unaffected by water hardness, are inexpensive and fast acting 2%, remove dried or
fixed organisms and biofilms from surfaces<®>, and have a low incidence of serious toxicity >'>"7. Sodium hypochlorite at the
concentration used in household bleach (5.25-6.15%) can produce ocular irritation or oropharyngeal, esophageal, and
gastric burns 318518322 Other disadvantages of hypochlorites include corrosiveness to metals in high concentrations (>500
ppm), inactivation by organic matter, discoloring or “bleaching” of fabrics, release of toxic chlorine gas when mixed with

ammonia or acid (e.g., household cleaning agents) 523525, and relative stability 327, = galls gelsl = s EIR=Ta il ia el e gl (o] gla (=0 S
EluaglelNi=le RETS-L\A G NI [ [Eola E) CloMalfoleldal b1 eIV a s N (z[0]@)} The dissociation of HOCI to the less microbicidal form

(hypochlorite ion OCI) depends on pH. The disinfecting efficacy of chlorine decreases with an increase in pH that parallels
the conversion of undissociated HOCI to OCI- 322526 A potential hazard is production of the carcinogen bis(chloromethyl)
ether when hypochlorite solutions contact formaldehyde 27 and the production of the animal carcinogen trihalomethane
when hot water is hyperchlorinated 2%, After reviewing environmental fate and ecologic data, EPA has determined the
currently registered uses of hypochlorites will not result in unreasonable adverse effects to the environment 324,

Klor'un mikrobisidal etkisi, bliylik dlciide ayrismamis Hipokloroz Asit'e (HOCI)
bagldir.

https://www.cdc.gov/infectioncontrol/quidelines/disinfection/disinfection-methods/chemical.html



https://www.cdc.gov/infectioncontrol/guidelines/disinfection/disinfection-methods/chemical.html
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Infection Control

‘Superoxidized water” has been tested against bacteria, mycobacteria, viruses, fungi, and spores 33/-53% 549 Freshly generated
superoxidized water is rapidly effective (<2 minutes) in achieving a 5-IogE reduction of pathogenic microorganisms (i.e., M.
tuberculosis, M. chelonae, poliovirus, HIV, multidrug-resistant S. aureus, E. coli, Candida albicans, Enterococcus faecalis, P.
aeruginosa) in the absence of organic loading. However, the biocidal activity of this disinfectant decreased substantially in
he presence of organic material (e.g., 5% horse serum) 337-549.550_ Ng bacteria or viruses were detected on artificially
contaminated endoscopes after a 5-minute exposure to superoxidized water 2! and HBV-DNA was not detected from any

endoscope experimentally contaminated with HBV-positive mixed sera after a disinfectant exposure time of 7 minutes>22,

he microbicidal activity of a new disinfectant, “superoxidized water,” has been examined The concept of electrolyzing saline

o0 create a disinfectant or antiseptics is appealing because the basic materials of saline and electricity are inexpensive and

he end product (i.e., water) does not damage the environment. The main products of this water are hypochlorous acid (e.g.,
R aelpla=laleg=1ulo g ol i1 lo 1oy 7R g AR RETa (s Re gl o191 (58 AS with any germicide, the antimicrobial activity of superoxidized water
is strongly affected by the concentration of the active ingredient (available free chlorine) >3, One manufacturer generates
the disinfectant at the point of use by passing a saline solution over coated titanium electrodes at 9 amps. The product

Siperoksitlenmis su (HOCI) bakteri, mikobakteri, viriis, mantar,ve spor'a karsitest
edilmistir. Yeni Gretilmis HOCI patojenik mikroorganizmalara (tlberkiloz, M. Chelonea,
poliovirus, HIV, ilaca karsi direncli S. Aureus, E. Coli, Candida albicans, Enterococcus
faecalis, P aeruginosa) karsi hizlica etkilidir.

Siperokside su hem ekonomik hem de cevreye zararsizdir. Bu yeni sliperokside suyun ana
urdnd Hipoklordz Asittir.




HOCI ile ilgili ylzlerce yayin var. Bu
ornekte HOCI den 100 kat daha fazla
konsantrasyonlu NaOCl ve 10 kat daha
konsantre CHX ile yapilan karsilastirmali
galisma

a) Kontrol grubu
b) HOCI % 0,018
c) NaOCl %1,3
d) CHX % 0,2

Yesil renk canli bakteri, kirmizi renk
oldirllen bakteri grubunu gdosteriyor,

Sonu¢ HOCI, 100 kat daha fazla
konsantrasyonlu NaOCl’e ve 10 kat daha
konsantre CHX'e gdre daha iyi etki
gostermistir.

International Journal of Molecular
Sciences

Effectiveness of Hypochlorous Acid to Reduce
the Biofilms on Titanium Alloy Surfaces in Vitro
Chun-Ju Chen,! Chun-Cheng

Chen,23™ and Shinn-Jyh Ding Ihtesham ur
Rehman, Academic Editor
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(d) d
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Viability staining of (a) E. coli exposed to (b) HOCI. (¢) sodium hypochlorite (NaOCl), and (d) chlorhexidine

(F¥]

Figure

(CHX). Viable bacteria are labeled green. and dead bacteria are labeled red. Fewer viable E. coli bacteria were
5. Conclusions Go to: ¥

Within the limitations of this in vitro model, HOCI is effective for cleaning biofilm-contaminated implant
surfaces and has the potential to be an antiseptic for peri-implantitis treatment. These results suggest that
the efficacy of HOCI is equivalent to NaOCl and CHX. The concentration of HOCI (0.018%) was lower
than those for NaOCl (1.3%) and CHX (0.2%) but still showed efficacy against the four bacterial species.
Notably, HOCI was superior to the other antiseptics in the reduction of residual LPS from P. gingivalis on
implant surfaces. However, additional studies, including use of the multispecies biofilm model and screw-
shaped implants and other biocompatibility tests, are required prior to the clinical application of HOCI as
an antiseptic.


https://www.ncbi.nlm.nih.gov/pubmed/?term=Chen CJ[Author]&cauthor=true&cauthor_uid=27447617
https://www.ncbi.nlm.nih.gov/pubmed/?term=Chen CC[Author]&cauthor=true&cauthor_uid=27447617
https://www.ncbi.nlm.nih.gov/pubmed/?term=Ding SJ[Author]&cauthor=true&cauthor_uid=27447617

RESULTS

Of the 54 high-touch sites cultured
post standard terminal cleaning, residual
bacteria consisting mainly of coliforms and
skin bacteria were found in 85 percent
of the cultures (46/54 cultures yielding
2,014 bundled colony forming units or
cfu). Following the additional HOCL spray,
residual bacteria was reduced to 31 percent
(17/54 cultures yielding 107 bundled cfu).

fOI’ DEﬁﬂitive Termil'la| c TNaRI T & | 12 The r.esidual béderial load after standardl
Of Hospital Environment ‘ | .. ‘;:‘_ terminal clegmng followed by electrostatic

HOCL spraying was reduced 10fold.

Fig 1. Post standard terminal cleaning measured against post standard terminal cleaning with additional Fig 2. Summary of combined culture
Hypochlorous acid spray. sets before and after the addition of
Hypochlorous acid spray.
S 350 CFU Post Cleaning Decontamination l CFU PostAdditional Hypoclorous Spray
S 300 = [ CFU Post Cleaning
» = Decontamination
z 7] M CFU Post Additional
£ o 200 = Hypoclorous Spray
5 £ 150 190 1% g 190 4 g 2500
g & £ 2,000
g = 100 11 =
2 > o 1,500
—_ L
= = 54 > 1,000
S S =
s = . 1 13 1a 1 10 10 5 1 20 S 500 107
2 7 8 9 10 11 1
‘g" CULTURE SETS TOTAL CULTURE SETS

Referans :
1. Huang SS, Datta R, Platt R, Risk of Acquiring Antibiotic-Resistant Bacteria from Prior Room Occupants. Archives of Internal Medicine
2006; 166: p. 1945-1951.
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Electrochemically activated water as an alternative
to chlorine for disinfection

K. Ghebremichael, E. Muchelemba, B. Petrusevski and G. Amy

Department of Urban Water and Sanitation, UNESCO-IHE, Westvest 7, PO Box 3015, 2601 DA Delft,
The Netherlands

E-mail: k.ghebremichael@unesco-ihe.org

Water Desalination and Reuse Center, Kaust, Saudi Arabia

http:/ /www.iwaponline.com/jws/060/jws0600210.htm

ABSTRACT

Electrochemically activated (ECA) water(ANOLYTE) is being extensively studied and considered as an
alternative to chlorine for disinfection.

Some researchers claim that ECA (Anolyte) is by and large a chlorine solution, while others claim the
presence of reactive oxygen species such as ozone and hydroxyl radicals in addition to chlorine.

This study compares sodium hypochlorite (NaOCl) and ECA(Anolyte) in terms of disinfection efficacy,
trihalomethanes (THMs) formation, stability and composition.

The studies were carried out under different process conditions (pH 5, 7 and 9, disinfectant
concentrations of 2-5 mg/L and dissolved organic carbon {DOC) concentration of 2—4 mg/L).

The results indicated that in the presence of low DOC (<2 mg/L) ECA{Anclyte) showed better
disinfection efficacy for Escherichia coli inactivation, formed lower THM and had better stability
compared with NaOCl at both pH 5 and 7.

Stability studies of stock solutions showed that over a period of 30 days, ECA(Anolyte) decayed by
only 5% while NaOCl decayed by 37.5% at temperatures of 4 °C. In a fresh ECA of 200 mg/L chlorine,
about 5.3 mg/L ozone and 36.9 mg/L ClO; were detected.

The study demonstrates that ECA{Anclyte) could be a suitable alternative to NaOCl where
decentralized production and use are required.

ANALYTE UNESCO TAVSIYESI

UNESCO RAPORU

KISA OZET

Bu calisma su dezenfeksiyonunda
kullanilan Hipoklorit ile ANOLIT in
etkinliklerinin, kanserojen madde
olusturmasinin (THM), Grln
stabilitesinin ve kompozisyonunun
karsilastiriimasi amaci ile yapiimistir.

o ANOLIT ile yapilan su
dezenfeksiyonu Hipoklorit ile
yapilana gore E-Coli imhasinda daha
etkin bulunmus, daha az THM
olusmus, stabilitesi daha uygun
bulunmustur. (PH 5-7)

» Stabilite testinde, 30 glin stirede
(40C) aktivite kaybr ANOLIT te %5
Hipokloritte %37.5 olmustur.

Calismanin gésterdigi gibi ANOLIT,
Hipoklorite goére daha uygun bir
alternatif uygulamadir.
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Omurgalilarin immiin sisteminin bakteri ve
patojenlere karsi dogal olarak Hipokloroz Asit
(HOCI) uretir. Patentli bir teknoloji tuzlu suyun
elektrolizi ile ayni maddeyi litrede birkag mikrogram
seviyesinde Uretir. HOCI su sistemine dahil
edildiginde, dezenfeksiyon islemi basladiktan
yaklasik 8-10 hafta sire icerisinde su boru
hattindaki biofilmi yok eder, ve buiylik oranda
Legionella kolonizasyonunu azaltir. Teknoloji saglik
sektériinde hem Italya hem de diger Avrupa
ulkelerinde farkl alanlarda uygulanmistir. Bu
yayinda iki basarili calisma sunulmustur. Italya’da ve
Almanya’da farkl iki saglik kurulusunda yapilan
calismalardan elde edilen veriler sunulmustur.
Biyofilmin yok edilmesi indirek olarak sudaki organik
karbon miktari ile élgilmistir, bunun sonucu olarak
dezenfeksiyon ajaninin dozlanmasi nedeniyle gok az
miktarda pg/Lmertebesinde halometan 6lglilmustdir.
Ancak bu iki gbzlem de uygulamanin sadece
basinda gbzlemlenmistir.

https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4934573/

Abstract: The immune system of vertebrates “naturally” produces hypochlorous acid (HOCI)
to fight against bacteria and pathogens. A patented electrochemical technology mirrors the above
defense system, allowing the synthesis of HOCI solutions through the electrolysis of water
enriched 1n salts, at the level of a few grams per liter. The system allows for the careful control
of the pH of produced solutions, with consequent optimization of their activity. Once the HOCI
1s mtroduced into the water system; 1t 1s able to remove the biofilm from pipe network:
significantly decreasing the level of Legionella colonization; within 8§10 weeks from the
beginning of the disinfection approach. The technology has been applied in a variety of
healthcare facilities, both in Italy and in neighboring European countries. In the present paper,
two successful case studies are briefly presented: Data were obtained from experiences in two
different healthcare facilities. one in Italy and the other in Germany. Destruction of biofilm was
indirectly testified by an increase of total organic carbon content of water; as a consequence,
and because of the dosing of the disinfecting agent, some pg/L of total halomethanes were also
formed. However, both compositional features were only observed during the initial stages of
the disinfection treatment.


https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4934573/

lyte

Metot: Calisma Almanya Dresden Universitesi ve
Italya Cardinal Massaia Hastanesinde yapilmistir.
Dresden Universitesinde sicak su hattinin
dezenfeksiyonu igin birgok farkll yontemler
denenmistir. Elektroliz ydnteminden 6nce isil
dezenfeksiyon, UV ve Ultrasound kombinasyonu ve
filtrasyon sistemi denenmistir. Ancak yapilan
analizlerde bircok kez 10.000 koloninin Uzerinde
Legionella Pneumophila tespit edilmistir. ECA
teknolojisini denemek icin 15 yillik 45 yatakh
hastane segilmistir.

Cardinal Massaia Hastanesi glinliik 450 hastaya
bakiyorlar. Sicak su sistemi bir ¢ok alt istasyonlardan
olusmustur, her birinde 1sitma Uniteleri vardir, ve
Nozokomial enfeksiyonlar sicak su hatti 90°C'lik su
ile beslenerek dnlenmistir. 11 dikey ve 1 yatay, igleri
teflon ile kapli su tanki vardir. Sistemi herhangibir
dezenfeksiyon yontemi ile komple bakteriden
arindirmak ¢ok zordur. Bu calismada Legionellaya
kars iki farkl dezenfeksiyon sistemi, su sistemine
dozlanarak karsilastinlmistir. Her iki yontemde de,
biosit sicak su hattina stirekli dozlanarak
gergeklestirilmistir. 1. yontemde Elektroliz yontemi
ile elde edilen Hipoklordz Asit (ECA Anolit)
kullanilmig, 2 yéntemde ise Hidrojen Peroksit ve
gimus birlikte kullaniimigtir.

Hidrojen Peroksit ve HOCI karsilastirmasi

A Modern Approach to Disinfection, as Old as the Evolution
of Vertebrates

Franco Migliarina ! and Sergio Ferro **

2. Methods

The mvestigations were carried out at the University Hospital of Dresden (Germany) and at the
Cardinal Massaia Hospital, Asti (Ttaly).

University Hospital of Dresden, Dresden, Germany. Due to the positioning of the buildings in a
pavilion system, the Dresden University Hospital has used several different hot water systems
decontamination methods. Besides the electrolytic process presently under discussion, thermal
disinfection, a combination of UV with ultrasound or the filtration of drinking water at the point of use
have all been used. Despite several thermal decontaminations, colony counts of Legionella pneumophila
in the hot water system of the department of neurology were repeatedly over 10,000 colony-forming
units (CFU)/L. Isolates were determined to belong to several serogroups, mcluding serogroup 1 that 1s
associated with a higher virulence. A two-story building of 15 years with 45 beds was selected to assess
the performance of the Ecas technology.

Cardinal Massaia Hospital, Asti, Italy. The Asti hospifal 1s organized in six departments, for a total
of 471 beds for mpatient admissions and 51 places for day-hospital. In addition, a surgical unit with 11
rooms, a block of Day Surgery and an obstetric room are located on the —1, 2nd and 3rd floor,
respectively. The total area of the Asti hospital amounts to 125,000 m?; the daily average attendance is
about 450 patients, and the employment index is equal to 90%. Nosocomial infections are prevented by
using control measures against Legionella proliferation in the hot water distribution system. The plant is
divided into several sub-stations: Each one consists of a heat exchanger, fed by water at 90 °C coming
from the main heating plant, 11 vertical tanks and 1 horizontal tank in galvanized steel, nternally coated
with Teflon. The distribution plant consists of a recirculation loop, in order to keep an optimal
temperature in the vicinity of the different peripheral points. The cold water pertaining to the hot water
system network 1s softened at 4 °f In general, a complete elimination of bacteria 1s difficult to achieve
with any disinfection approach. In this study, the efficacy of two continuous dosing methods for the
eradication of Legionella from hospital water supplies has been evaluated and compared. Both
approaches require the continuous dosing of a biocide into the hot water system: Method 1 involves the
use of an electrochemically activated water (the Ecas anolyte), containing hypochlorous acid at neutral
pH, while method 2 relies upon a solution of hydrogen peroxide and silver (Cj.l].ik Allsil Super 25 Ag). It
is worth mentioning that the latter approach is not always applicable, being for example not permitted
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3. Sonuglar ve tartisma
3.1. Sicak su sistemi dekontaminasyonu —
Dresden Universitesi (Almanya)

Dresden Unv. Néroloji Bdliimii sicak su hattinda,
u¢ nokta su cikislarindan (cesmelerden) alinan
numunelerde analizler yapilmig, yapilan
analizlerde her 6lcimde 10.000 CFU/L
Legionella Pneumophia kolonizasyonu tespit
edilmistir. HOCI Greten sistemin kurulusundan
hemen sonra yapilan analizlerde Legionelle
Pneumophia sayisinda ciddi bir azalma tespit
edilmistir. Muhtemel biofilm yikimi nedeni ile
takip eden haftalarda Legionalla koloni sayisinda
hafif bir artis olmustur. Ancak Legionella
kontaminasyonu 8 hafta sonunda
tamamen ortadan kalkmistir. 6 ay sonra
yapilan testlerde de herhangibir Legionella
kolonisine rastlanmamustir. Ilk 8 hafta siiresince
su sistemindeki serbest klor miktari 0.6 mg/L yi
asmamistir.

3. Results and Discussion
3.1. Decontamination of Hot Water System — Dresden University Hospital (Germany)

At the beginning of the monitoring program (see Table 1), analyses showed a systemic colonization
of the hot water network of the department of Neurology: Colony counts of Legionella pneumophila
were repeatedly over 10,000 CFU/L. Within a week from the installation of the HOC] generating unit, a
significant reduction m colony counts of L. pneumophila at water outlets was achieved. Colony counts
increased slightly afterwards, plausibly because of the destruction of biofilm. However, the
contanunation completely disappeared after about 8 weeks. No Legionella was detected 6 months later
during the manufacturer’s recommended inspection. Technical problems such as corrosion or leaching
of the piping were not reported. During the first 8 weeks, chemical analyses have determined that the
chlorine content in tap water did not exceed 0.6 mg/L. Actually, the German regulation allows a chlormne
content in drinking water up to 1.2 mg/L at the injection point, and between 0.1 and 0.3 mg/L at the
points of use; exceptionally, the chlorine concentration can be raised up to 0.6 mg/L [21,26]. Patients
and staff tolerated the temporary slightly higher chlorine smell.
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4. Sonug:

Iki vaka calismasi, hipoklordz asitin sentezlenmesi
ve dozlanmasi icin elektrokimyasal teknolojinin, iki
biiyiik hastane su sisteminden alinan
Legionella kirliligini ortadan kaldirdigini
gostermistir. Goz 6niline alinan saglik kurumlari
mevcut tiim verileri saglamamasina ragmen,
kanitlar, dnerilen anolit temelli yaklasimin
etkinliginin tartisiimaz oldugunu
gostermistir. Dederlendirilen iki vaka
calismasinda, Legionella koloni sayimlari,
dezenfeksiyon tedavisinin baslangicindan itibaren
birkag hafta icinde dnemli 6lclide azalmistir. Aritilan
suyun toplam organik karbon icerigi biyofilmin
yikiminin makul sonucu olarak artar. Gegici bir etki
olarak, yine de THM'lerin seviyesi artmistir, yine de
yasal sinirin (orn. Italya'da 30 pg / L) oldukca
altinda kalmistir. Bu teknoloji, cesitli ortamlarda
uygulanabilirlik igin biytik bir potansiyel
gostermektedir, altyapi veya igilebilir su igin
olumsuz sonuglar dogurmaz.

4. Conclusions

The two case studies have shown that implementation of an in sifu electrochemical technology for
synthesis and dosing of hypochlorous acid eradicated Legionella contamination from two large hospaital
water systems.

Although the considered healthcare facilities did not provide us with all available data, the evidences
are unquestionably in favor of the effectiveness of the proposed anolyte-based approach. In the two
considered case studies, the Legionella colony counts decreased significantly within a few weeks from
the beginning of the disinfection treatment. The total organic carbon content of the treated water showed
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4. Sonuglar

iki vaka calismasi, hipoklordz asitin
sentezlenmesi ve dozlanmasi igin
elektrokimyasal teknolojinin, iki biiyiik
hastane su sisteminden alinan
Legionella kirliligini ortadan
kaldirdigini gostermistir. Gz 6niine
alinan saglk kurumlari mevcut tim
verileri saglamamasina ragmen, kanitlar,
onerilen anolit temelli yaklasimin
etkinliginin tartisiimaz oldugunu
gostermistir. Dederlendirilen iki vaka
calismasinda, Legionella koloni sayimlari,
dezenfeksiyon tedavisinin baslangicindan
itibaren birkag hafta icinde nemli dlglide
azalmistir. Anitilan suyun toplam organik
karbon icerigi biyofilmin yikiminin makul
sonucu olarak artar. Gegici bir etki
olarak, yine de TH'lerin seviyesi
artmistir, yine de yasal sinirin (orn.
Italya'da 30 pg / L) oldukga altinda
kalmistir. Bu teknoloji, cesitli ortamlarda
uygulanabilirlik icin blyilk bir potansiyel
gostermektedir, altyapi veya igilebilir su
icin olumsuz sonuclar dogurmaz.
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Table 1

Selection of data on Legionella detection (values expressed in colonv-forming units (CEFU)L ),

Department of Weurology, Dresden University Hospital Asterisks refer to withdrawals performed

with the electrochemaical technology implemented in the water svstem (the electrochemical

technology was put into operation on 11 08).

Sample Notes 02.11 15.11 01.12 09.02 15.06 02.08 *16.08 =23.08
before flushing 2000 1000 100,000 10,000 4] 1,000
shower in room 124
after flushing G000 2000 33,000 3000 4] 0
before flushing 1000 1000 2000 4] 3000 4] 4] 0
Shower in room 134
after flushing 2000 11,000 5000 F000 11,000 5000 4] 4
before flushing 12,000 1000 0 40 4] 4] 0
Sink in room 134
after flushing 14,000  &000 15,000 3000 2000 4] 1000
before flushing 1000 10,000 3000 F000 1000 100 2,000
Sink in rootn 61
after flushing 16,000 3000 G000 F000 2000 20 2000
Sample Notes *30.08 *06.09 *13.09 20,09 =27.09 *11.10 *18.10 =*=2510
before flushing 3000 0 20 1000 0 0
Shower in room 124
after flushing 280 0 0 4] 4000 ] 0 0
before flushing 1000 0 0 0] 0 ] 0 0
Shower in room 134
after flushing 1000 0 0 4] 1000 ] 0 0
before flushing 4000 0 0 4] 2000 ] 0 0
Sink in room 134
after flushing 40040 4] 4] 1000 4] 4] 0
before flushing 28 000 14 000 70 4] 2000 4] 4] 0
Sink in roomm 61
after flushing 15,000 1000 20 4] 4000 4] 4] 0




w Hipokloroz Asit Farkli Bakteri Tirleri Test Calismalart

Table 1. Bactericidal effect of Anolyte inocolum 1.7 x 104 cfu/mL Table 2. Bactericidal effect of Anolyte inocolum 1.7 x 106 cfu/mL
Bacteria Disinfectant 10s 60s 180s Bacteria Disinfectant 10s 60s 180s
MSSA methicillin sensitive Staphylococcus aureus Anolyte 0 0 0 MSSA methicillin sensitive Staphylococcus aureus Anolyte 0 0 0
0.02% Povidine iodine 0 0 0 0.02% Povidine iodine 8 0 0
80% Ethanol 0 0 0 80% Ethanol 0 0 0
0.1% chlorhexidine =500 =500 =500 0.1% chlorhexidine =500 =500 =500
Control: distilled water =500 =500 =500 Control: distilled water =500 =500 =500
MR SA methicillin resistant Staphylococcus aureus Anolyte 0 0 0 MRS$A methicillin resistant Staphylococcus aureus Anolyte 0 0 0
0.02% Povidine iodine 0 0 0 0.02% Povidine iodine 15 0 0
80% Ethanol 0 0 0 80% Ethanol 0 0 0
0.1% chlorhexidine =500 =500 =500 0.1% chlorhexidine =500 =500 =500
Control: distilled water =500 =500 =500 Control: distilled water =500 =500 =500
Staphylococcus epedermis Anolyte 0 0 0 Staphylococcus epedermis Anolyte 0 0 0
0.02% Povidine iodine 0 0 0 0.02% Povidine iodine 0 0 0
80% Ethanol 0 0 0 80% Ethanol 0 0 0
0.1% chlorhexidine =500 =500 0 0.1% chlorhexidine =500 =500 =500
Control: distilled water =500 =500 =500 Control: distilled water =500 =500 =500
Pseudomonas aeruginosa Anolyte 0 0 0 Pseudomonas aeruginosa Anolyte 0 0 0
0.02% Povidine iodine 0 0 0 0.02% Povidine iodine 0 0 0
80% Ethanol 0 0 0 80% Ethanol 0 0 0
0.1% chlorhexidine 41 0 0 0.1% chlorhexidine =500 =500 =500
Control: distilled water =500 =500 =500 Control: distilled water =500 =500 =500
Escheria coli Anolyte 0 0 0 Escheria coli Anolyte 0 0 0
0.02% Povidine iodine 0 0 0 0.02% Povidine iodine 71 0 0
80% Ethanol 0 0 0 80% Ethanol 0 0 0
0.1% chlorhexidine 0 0 0 0.1% chlorhexidine =500 1 0
Control: distilled water =500 =500 =500 Control: distilled water =500 =500 =500
Serratia marcencens Anolyte 0 0 0 Serratia marcencens Anolyte 0 0 0
0.02% Povidine iodine 0 0 0 0.02% Povidine iodine 0 0 0
80% Ethanol 0 0 0 80% Ethanol 0 0 0
0.1% chlorhexidine =500 27 0 0.1% chlorhexidine =500 27 0
Control: distilled water =500 =500 =500 Control: distilled water =500 =500 =500
Burkholderia cepacia Anolyte 0 0 0 Burkholderia cepacia Anolyte 3 0 0
0.02% Povidine iodine 0 0 0 0.02% Povidine iodine =500 237 0
80% Ethanol 0 0 0 80% Ethanol 0 0 0
0.1% chlorhexidine =500 =500 =500 0.1% chlorhexidine =500 =500 =500
Control: distilled water =500 =500 =500 Control: distilled water =500 =500 =500

http://www.envirolyte.com/microbiological-testing.html
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DUNYADA HOCI ONAYLARI

HOCL, insan ve hayvan saglginin yani sira dogaya da zarar vermez, bu 6zelliginden dolayi dezenfektan
kullanilan 5 farkli kategorinin hepsinde de Saglik Bakanlgi dahil uluslararasi bircok kurum tarafindan
onayhdir.

INSAN SAGLIGI,

HAYVAN SAGLIGI,

YER VE YUZEY DEZENFEKTANLARI
GIDA, TARIM VE YEM

ICME SUYU DEZENFEKSIYONU

TC Saglik Bakanligi, FDA, EPA, USDA, WHO (Diinya Saglik Orgiitii), UNESCO, ALMANYA HiJYEN

VVVVY

ENSTITUSU, CDC, ECHA, ESCMID

Institut fiir Hygiene und Umwelt =
Z E C H A Hamburger Landesinstitut fir Lebensmittelsicherheit, " N [ S E I]

EUROPEAN CHEMICALS AGENCY Gesundheitsschutz und Umweltuntersuchungen F——————

* >
) @
World Health W

TC. Saghk Bakanigi Organization

United Nations .
Educational, Scientific and -
Cultural Organization .

m EUROPEAN SOCIETY
I OF CLINICAL MICROBIOLOGY
AND INFECTIOUS DISEASES

APPROVED




‘e,[]w/ Saghk Bakanhg Onayli Aktif Madde Listesi

Degerlendiriimekte Oldugundan Biyosidal Uriinlerde Kullanimina izin Verilen Aktif Maddeler Listesi
Guncellendigi tarih/Updated on 23.07.2019

Madde Ad EC/List no. Degerlendiran Yetkili Otorite Degerlendirme Alt Statiisi Degigiklik Aday
Substance name - . Evaluating competent authority Asssssmant sub-status Candidate for substitution
(1,3,4,5,6,7-hexahydro-1,3-diowo-2H-isoindol-2-y )methyd {1R-trans -2, 2-dimethyl-3-(2-methyiprop-1-enyljcyclopropanecarbosylate (d-Tetramethrin) 214-618-0 1166-46-7 PT18- Germany Competent authority evaluation Under Assessment
Active bromine generated from sodium bromide by electrolysis - - PTO2- Netherlands Opinion development by BPC Under Assessment
Active bromine generated from sodium bromide by electrolysis - - PT11- Netherlands Opinion development by BPC Under Assessment
Active bromine generated from sodium bromide by electrolysis - - PT12- Netherlands Opinion development by BPC Under Assessmant
Active chiorine genaratad from chioride of ambiant water by elactrolysis - - PTO2- Metherlands COmpnlnnt authority evaluation Under Assessmant
Active chiorine generated from hydrechloric acid by electrolysis - - PTO2- decision ) Under Assessment
Active chiorine generated from hydrochiorie acid by slectrolysis - - PT04- c:umuum decision (partcipant withdrawal) Under Assessment
Active chiorine generated from hydrochloric acid by electrolysis - - PTO5- decision (p )] Under Assessmeni
active chlorine generated from magnesium chioride hexahydrate and potassium chioride by electrolysis - - PTO2- France Comw-nt authority Mﬂm Under Assessment
active chlorine ger from mag m chioride by - - PTO2- decision (p Under Assessment
Active chiorine genaralad from polassium chioride by slectrolysis - - PTO2- c«muuan dacision {pmwn um: Under Assessmeant
Active chiorine generated from potassium chioride by electrolysis - - PTO4- G decision (particip )] Under Assessment
Active chiorine generated from seawater (sodium chioride) hydmoryu . = PT11- France Under Assessment
active chlorine generatad from sodium chloride and pentap sphata) bis{sulphate) and sulphamic acid - - PTO2- [+ decision (particip )] Under Assessmeant
active chiorine generated from sodium chioride and pentapotassium Nﬂumwrnonu\lphdll bis{sulphate) and sulphamic acid - - PTO3- Commission decision (participant withdrawal) Under Assessment

. . Commission decision N

- - Nai

- mE = =

. . Commission decision [

E - PTOS- Siovakia Commission dacision No
Active chioringe generated from sodium dichlorolsccyanurate ditydrate and pentapotassium bis(peroxymonosulphate) bis(sulphate) . - PTO3- Commission decision (participant withdrawal) Under Assessment
Active chiorine from calcium h 231-808-7 T778-54-3 PT11- ltaly Competent authority evaluation Under Assessment
Active chioring releasad from chiorine 231-950-5 T782-50-5 PT11- ltaly Compatent authority svaluation Under Assassmant
Active chioring released from hypochlorous ackd - - PTO1- Siovakia Opinion development by BPC No
Active chiorine released from hypochlorous acid - = PTOZ- Slovakia Opinion development by BFC MNo
Activa ehloring releasad from hypochlorous ackd - - PT03- Siovakia Opinion developmaent by BPC No
Active chioring released from hypochlorous ackd - - PTO4- Siovakia Opinion development by BPC No
mm:rnﬂmmmmpummuw - = PTO5- Slovakia Opinion developmaent by BPC No
Active chioring d from sodium hypochl 231-868-3 TB81-52-0 PT11- ltaly Compatent authority avaluation Undar Assessmant
Active chlorine from sodium hypochlari 231-868-3 7681-52-0 PT12- Htaly Competent authority evaluation Under Assessment
Alkyl (C12-18) dimathylbenzyl ammenium chloride (ADBAC/BKC (C12-16)) 270-325-2 BB424-85-1 PTO1- Italy Opinion developmant by BFC Under Assessment
Alkyl (C12-18) dimathylbenzyl ammenium chloride (ADBAC/BKC (C12-18)) 270-325-2 B88424-85-1 PTO2- laly Opinion developmant by BPC Under Assessmant
Alkyl {C12-18) dimathylbenzyl ammenium chlaride (ADBAC/BKC (C12-18)) 270-325-2 68424-85-1 PTO3- ltaly Opinion development by BPC Under Assessment
Alkyl (C12-16) dimathylbenzyl ammonium chloride (ADBAC/BKC (C12-16)) 270-325-2 68424-85-1 PTO4- Italy Opinion development by BFC Under Assessmeant
Alkyl (C12-16) dimathylbanzyl ammonium chloride (ADBAC/BKC (C12-18)) 270-325-2  BB8424-85-1 PT10- Maly Compatent authority avaluation Under Assessmant
Alkyl (C12-16) dimathylbenzyl ammenium chloride (ADBAC/BKC (C12-16)) 270-325-2 68424-85-1 PT11- ltaly Competent authority evaluation Under Assessment
Alkyl (C12-168) dimathylbenzy ammonium chloride (ADBAC/BKC (C12-16)) 270-325-2  GBA24-85-1 PT12- ltaly Competent authority evaluation Under Assessment
Alkyl (C12-16) dimathylbenzyl ammeonium chlaride (ADBAC/BKC (C12-18)) 270-325-2 B8424-85-1 PT22- haly Competent authority evaluation Under Assessmant
Alkyl (C12-18) dimethylbenzyl ammenium chloride (ADBAC (C12-18)) 260-919-4  £8301-01-5 PTO1- Haly Competent authority evaluation Under Assessment
Alkyl (C12-18) dimethyibenzyl ammenium chloride (ADBAC (C12-18)) 2609-919-4 68381-01-5 PTO2- Italy Competent authority evaluation Under Assessment
Alkyl (C12-18) dimethylbenzyl ammenium chloride (ADBAC (C12-18)) 260-919-4  B8361-01-5 PTO3- Haly Competent authority evaliation Under Assessment
Alkvl (122181 dimathvibanzd ammonium chlaride ADAAT (C12-1811 IR0.010.4 RAICANAR BTOA. Hah Crmestent o dborie ausbiabion... . .. . . e .l inder Aecssemant

https://hsgm.saglik.gov.tr/depo/birimler/cevre-sagligi/4-biyo-ab-uygulama/aktif-madde-listeleri/Liste A
ECHA Under Review List - 20190723.pdf



https://hsgm.saglik.gov.tr/depo/birimler/cevre-sagligi/4-biyo-ab-uygulama/aktif-madde-listeleri/Liste_A_-_ECHA_Under_Review_List_-_20190723.pdf
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Estonia
Phone: +372 6626630
Fax: +372 6626631
E-mail: envirolyte(@envirolyte.com

Confidentiality of chemical names
In accordance with Annex I of Directive 67 /548 /EEC or
provisiional classification

This certificate of origin is your assurance that Envirolyte units you have purchased
are legally licensed from Envirolyte Industries International Ltd. >70% of the
components used in the units are produced and purchased within the European
Union and >30% within Estonia.

We declare that the biocide liquid [ANK-Anolyte] generated by Envirolyte

diaphragmic cell consists solely of the following raw materials:

. Drinking water within the demands of Directive 98/83/EC concerning the
quality of water used for human consumption.

. Table Salt [NaCL] in accordance with EN973:2002

The biocide liquid ANK-Anolyte with:
. pH 7.5+ 1.5

. ORP 780 £ 100mV

. C. active 500mg/1£50

consists of the following active substances, which are all listed in the European
EINECS inventory, as well identified and listed by the European Chemical Bureau
[ECB] and published in the Journal of the European Communities, October 2003.

Ingredient CAS-Ne | EINECS-N: | Volume % Symbols
Sodium chlonde 7647-14-5 | 231-598-3 | 0.26% NaCl
Hypochlorus Acid as Active Chlorine | 7782-50-5 | 231-959-5 | 0.05% HOCI
Hypochlorite ion (sodium hypochloritc) | 7681-52-9 | 231-668-3 | 0.05% (HCIO=0CH) | OCT”
Water 7732-18-5 | 231-791-2 | 99.69% H,0

Technical documentation and Material Safety Data Sheet are available upon
request and our research proves that the above mentioned declaration of the
chemical compounds of ANK-Anolyte is correct.

1S0 %001

BUREAU VERITAS
Certification
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Envirolyte EC Sertifikasi

envirolyte’

EC Letter of Confirmation

Manufacturer:  Envirolyte Industries International Ltd

Address: Narva str.1-330
10111 Tallinn
Estonia
Phone: +372 6626630
Fax: +372 6626631
E-mail: envirolyte@envirolyte.com
EC-Confirmation

In accordance with Directive 89/392/EC, part II A

We declare that the following mentioned units are manufactured conforming to
the Low Voltage Electrical Equipment and Electrical Safety Regulations and are
designed to comply with the following European safety and quality standard:

EC-standard: 89/392/EC

Unit types: EL, ELA and ECO types of units with different output capacities
varying from 40 to 4000 LPH

Description: Envirolyte water conditioning units

The following European standards were applied:

ENG60950 (Low Voltage Directive and Electrical Safety Requirements)
EN55022 (E.M.C Emissions Testing)

ENS50082-1 (E.M.C General Immunity Testing)

93/68/EEC (CE Marking LVD Directive)

73/23/EEC (European Low Voltage Directive)

98/37/EEC (European Machinery Directive)

89/336/EEC (Electro Magnetic Compatibility Directive)

Technical documentation is available and an instruction manual for above
mentioned units is enclosed to each supplied unit.

This letter of confirmation remains valid for an undefined period, unless the units

have been adjusted or altered without written approval of Envirolyte Industries
International Ltd.

1S0 s001

BUREAU VERITAS
Certification
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envirolyte

EC Letter of Confirmation

Manufacturer:  Envirolyte Industries International Ltd

Address: Narva str.1-330
10111 Tallinn
Estonia
Phone: +372 6626630
Fax: +372 6626631
E-mall: envirolyte@envirolyte.com
EC-Confirmation

In accordance with Directive 90/45/EC concerning the approxima-
tion of the laws, regulations and administrative provisions of the
ber states r g to the classification, packaging and labeling

of dangerous preparations.

We declare that the ANK-Anolyte produced from the following mentioned units
cannot be classified as dangerous preparation.

Unit types: EL and ELA types of units with different output capacities
varying from 40 to 4000 LPH

Description: Envirolyte water conditioning units

An assessment have been made for all the health effects corresponding to the
health effects of active substances in the “preparation” named ANK-Anolyte.
ANK-Anolyte proved NOT to have accordingly to Annex II:

Acute lethal effects

Non-lethal irreversible effects after single exposure

Severe effects after repeated or prolonged exposure

Corrosive effects, irritant effects

Sensitizing effects

Carcinogenic effects, mutagenic effects, toxic effects for reproduction.

An assessment of all the dangerous properties for the environment accordingly to
Annex III proved that ANK-Anolyte does NOT cause environmental hazards.

Technical documentation of the active substances in ANK-Anolyte and Material
Safety Data Sheet are available upon request.

1S0 9001

BUREAU VERITAS

Certification

Envirolyte EC Sertifikasi

EC Letter of Confirmation

Manufacturer:  Envirolyte Industries International Ltd

Address: Narva str.1-330

10111 Tallinn

Estonia
Phone: +372 6626630
Fax: +372 6626631
E-mail: envirolyte@envirolyte.com

EC-Confirmation

In accordance with Commission Regulation (EC) No2032/2003 of
4th N ber 2003 ning the placing of biocide products on

the market, and amending Regulation (EC) No 1896 /200

We dedare that ANK-Anolyte produced from the following mentioned units is
conform the European Biocide Products Directive.

We declare that the goods described are manufactured conform to the Low Voltage
Electrical Equipment and Electrical Safety Regulations and are designed to comply
with the following European safety and quality standards:

Unit types: EL and ELA types of units with different output capacities
varying from 40 to 4000 LPH

Description: Envirolyte water conditioning units

All active substances in ANK-Anolyte were present in biocide products prior to 14th
May 2000. All active substances are successfully identified, notified and listed as
such in the Second Review Regulation of October 2003. A list of identified active
substances is supplied by the European Chemicals Bureau (http://ecb.jrc.it) and
is published in the official Journal of the European Union [L307, volume 46, 24
Nobember 2003].

As all active substances were on the EU market prior to 14th May 2000 and have
been at least identified [Annex I, "List of active substances with requirements
agreed at community level for inclusion in biocide products®], then products can be
placed on the EU market as a biocide product without any approval, providing that
they meet the requirements of any national legislation.

More information can be obtained from the European Chemicals Bureau or from
national authorities [Annex VI, “competent authorities™].

Technical documentation of the active substances in ANK-Anolyte and Material
Safety Data Sheet are available upon request.

1S0 s00

BUREAU VERITAS

Certification
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Follow FDA | En Espaiiol
SEARCH

pIY U.S. FOOD & DRUG

ADMINISTRATION

Home | Food | Drugs | Medical Devices | Radiation-Emitting Products | Vaccines, Blood & Biologics | Animal & Veterinary | Cosmetics | Tobacco Products
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© FDAHome @ Food Ingredient and Packaging Inventories @ Indirect Additives used in Food Contact Substances
© HYPOCHLOROUS ACID

HYPOCHLOROUS ACID

Consult the regulation(s) cited below to see if your substance is authorized for your intended use.

CAS Reg. No. (or other ID): 7790-92-3
Other names: HYPOCHLOROUS ACID
Regulations in 21 CFR: 178.1010

679661

Page Last Updated: 09/06/2019
Note: If you need help accessing information in different file formats, see Instructions for Downloading Viewers and Players.
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https://www.accessdata.fda.gov/scripts/fdcc/index.cfim?set=IndirectAdditives&id=HYPOCHLOROUSACID
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envirolyte

s 1 United States
N Em Environmental Frotection
\’ Agency

Hipokloréz Asit EPA Onayi

Environmental Topics Laws & Regulations About EPA

Substance Registry Services (SRS)

Hypochlorous acid

Substance Details

Internal Tracking
Number:
Substance Type:
Systematic Name:
IUPAC Name:

CAS Number:

EPA Registry Name:

Molecular Weight:

Molecular Formula:

Additional Metadata

156364

Chemical Substance
Hypochlorous acid
Hypochlorous acid
T790-92-3
Hypochlorous acid
52.46

CIHO

For more information about the substance, you may click one of the links below to take you to the relevant section:

+ Program and regulatory information about this substance, including links to EPA applications/systems, statues/regulations, or other sources that track or regulate this substance

+ [Information about related substances
+ Health information about this substance

https://iaspub.epa.gov/sor _internet/reqistry/substreg/searchandretrieve/advancedsearch/externalSearch.do?

p_type=CASNO&p value=7790-92-3



https://iaspub.epa.gov/sor_internet/registry/substreg/searchandretrieve/advancedsearch/externalSearch.do?p_type=CASNO&p_value=7790-92-3

.e . |. te Envirolyte NSF Sertifikasi

NSF International

789 N. Dixboro Road, Ann Arbor, MI 48105 USA
RECOGNIZES

Envirolyte Industries International Ltd.
Estonia

AS COMPLYING WITH NSF/ANSI 61 AND ALL APPLICABLE REQUIREMENTS.
PRODUCTS APPEARING IN THE NSF OFFICIAL LISTING ARE
AUTHORIZED TO BEAR THE NSF MARK.

anst

et -_.:“. Py =
Certification Program Certification Program
Accredited by the Accredited by the
American National Standards Council
of Canada

Standards Institute

This certificate is the property of NSF Intemnational and must be returned upon request. For the most current and complete information, please access NSF's website (www.nsf.org)

. > L

Jcanu.a:.ry 14,2015 David Purkiss
ertificate# C0209302 - 01 General Manager, Water Systems




e l te | Hastane uygulama alanlari

Ameliyathaneler...

Yogun bakim odalari...
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envi \ te Hastane uygulama alanlari

HOCI Atik hatlarindaki Biyofilm tabakasini yok eder...

Uygulama Oncesi  HCOlu ulandiktan sonra




Hastane uygulama alanlari

1. Anolit, Armillaria, Botrytis, Cladosporium ve fusarium ve digerleri gibi 6nemli mantari

hastaliklar i¢cin etkili bir fungusit gérevi yapar.

2. Anolit kullanim: drenaj sularinin temiz kalmasin: saglar

3. Anolit su borularinda biofilm olusumunu 6nler, olusmus tabakalar ¢6zerek su sisteminin
tasiyacag: hastaliklara mani olur, bakim giderlerini azaltir.

4. Anolit ile yapilan sisleme, diger kimyasal sisleme uygulamalarinin aksine, serada bulunan
iInsanlara zarar vermeden havadaki biyolojik kirliligi ve bulagmayi énler.



’--Kl.)it_e Hastane uygulama alanlari

HOCI Su ile calisan pompalarda olusan Biyofilm tabakasini yok eder...

This treatment plant treats wastewater from 2000 houses and irrigates the treated effluent through

250,000m of subsurface irrigation pipe under a 9 hole golf course. The system includes 500,000 dripper
outlets, 50 control valves and filters.

Irrigation Valve Filter before

After 12 weeks of Anolyte Treatment



HOCI Avantaijlari

1. Yuksek oksidasyon kapasitesi ile diger Biyositlere gore cok daha yuksek etkinlige sahiptir, saniyeler
icinde etkisini gosterir, bilinen tim diger dezenfektanlardan 100 kat daha etkilidir,

2. Bakteri, mantar, virus, sporlar ve algler gibi ¢cok ¢esitli patojene karsi kesin etkilidir,

3. Bakterilerin hiicre zarini ve DNA’sini pargalar bu nedenle bakterilerin direng gelistirme imkanlari
yoktur,

Biyofilm tabaka olusmasini dnler ve olusan Biyofilm tabakasini yok eder,

En etkili oldugu sicaklik arahigi 10-30 °C, yuksek sicakliklara gerek yok,

Kullanirken 6zel eldiven, maske vs gibi koruyucu kullanmaya gerek yok,

Tasima, depolama, malzeme satin alma ya da 6zel karisim hazirlama gibi islemlere gerek yok,

O 0 N u &

Extra ambalaj ya da atik masrafi yok,
10. Toksik maddelerin kullanilamadigi yerlerde dezenfektan olarak kullanilabilir,

11. Tehlikeli atik ya da kalinti yok,



envirolyte

Yerinde Uretim HOCI Hipokloroz Asit

Uretim ve dozaj ekipmani icin ¢ikacak yiiksek maliyetler,

Envirolyte ECA teknolojisi ile dogrudan HOCl icerikli dezenfektan tretimi (8 gr/It kadar
FAC)

Suda 0,5 ppm FAC icin 1 m3 suya %15 lik 1,5 ml NaOCl yerine 0,5 ml Anolyte (HOCI),

Suda (gaz klor, NaOCl vb.) hidroliz ile olusan aktif klor yerine, direk ylksek oranda elde
edilen saf aktif klor temini,

NaOCl ile olusan butlin sakinca ve zaaflarinin (koku, tat, THM vb.) sonu,
Bltln patojenlere yuksek ve cok hizli etkinlik,

Suyun tam klorlanmasi,

Suda uzun omurlQ,

Disuk dozda bile Biyofilmi cozme ozelligi,

Canli yasamina zararsiz, nontoksik, allerjik degil.



envirglyte’

HOCl'in Ekonomik Avantaijlari

SHOCL, sadece tuz, su ve elektrikle elde edilir. Son derece diisiik maliyetlidir.

SHOCL, yerinde iretildigi icin nakliye ve depolama problemleri yoktur. Ayni zamanda personel
gereksinimi minimumdaur.

SHOCL, zararsiz bir madde oldugundan ortamda alinmasi gereken koku, zehirlenme, yangin,
patlama vb. riskler icin dnlem gerekmez.

SIHOCL, kullanim icin 6zel bilgi ve beceri gerektirmez, nitelikli personel gereksinimi cok azdir.
SHOCL, icin sadece bir ECA cihaz yatirimi yeterlidir,

Al Tek bir yatirim ile total ¢6ziim,

Nsletme maliyeti cok diisik,

Sl Personel ihtiyaci cok az,

AlBilinen biitiin dezenfeksiyon maliyetlerinin ¢ok altinda !



HOCl'in Ekonomik Avantajlari

Yer ve yluzey dezenfektani, el dezenfektani, sebze meyve dezenfektani,

verine kendi Urettiginiz ekolojik ve daha etkili tek bir drin HOC| !!

4
YER VE YUZEY

MEYVE

DEZENFEKTANI
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Gaz Klor/ HOCI Maliyet Karsilastirmasi

70.000 m3/glnlik
SU ARITMA ICIN MALIYET KARSILASTIRMASI- ($)

1.ciyil 2.ciyil 3.cl yl
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150000
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0

-50000

MW Envirolyte m GazKlor mFark



ENVIROLYTE ECA SiSTEMLERI

SAGLIKLI,
bilinen tum bakteri ve virtslere karsi etkili...

GUVENLL
artik Lejyonella ya da Biofilm ile ilgili bir sorununuz kalmayacak...

-t I EKONCOMIK,
kendisini kisa slirede amorti edip, kar etmenizi saglayacak, bakim maliyeti

ECONOMIC cok gok az, tasima ve depolama sorunu ortadan kalkacak...

& |




envirglyte”

Envirolyte ECA Sistemleri

AlSaatte 20 litreden 12 tona kadar tiretim yapan modeller.
SlKullanilacak alanlara gore projelendirilir.
AlDezenfektan malzemenin tek bir yerde iretilip kullanilma imkant.

N Tek bir biyuk kapasite yerine ara dagitim merkezi olabilecek yerlere birden fazla
sistem kurulabilme imkani.

3l Ekonomiktir, cok kisa siirede kendisini amorti eder.




Envirolyte ECA Sistemleri




envirglyte

Envirolyte icme Suyu FAC Jeneratori

6,5 gr/litre FAC
Saatte 550 litre -3,5 kg. FAC
ihtiyaca gore seri baglanma ile yiiksek kapasite



REFERANSLAR
VORONEZ CITY- RUSYA

NUFUS

[—— 1.000.000
SU TUKETiMi

'~ 500.000 m3

FAC IHTIYACI : 230 kag.
ESKI SISTEM : GAZ KLOR

)
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Saatte 2,5 m> 500 mg/It. FAC icerikli ANOLYTE {reten ELA — 24.000 cihaz kombinasyonu.



Icme Suyu Referanslari :
GURCISTAN-“Sartichala”iCME SUYU” uygulamasi:
Sehir NUfusu: 13.0000 Su Tiketimi: 3.000 m3 / glin Su Kaynagi: Yeralti Suyu

Kurulan Cihaz: 2 Adet Envirolyte ELA-2000, her iki cihaz ¢alisir halde ve
arizaya karsi birbirine yedekli sekilde ¢alismaktadir.

ERCHIEORY
RUSYA "Breitovo " kasabasi iCME SUYU |

Nufus : 5.000 Kurulan Cihaz 2 Ad. EL-10000

RUSYA "VORONEZ" SEHRi iCME SUYU

Nifus : 900.000 Su Tuketimi: 466.000 m3/glin Kurulan cihaz Ad. ELA 24000

IRAN "Hasthgerd" SEHRI IiCME SUYU

Nifus : 50.000 Su Tuketimi : 13.000 m3/gln Kurulan Cihaz ELA 20.000




BELEDIYE REFERANS : ZAHEDAN - IRAN

TURKMENISTAN

Sehir Ntfusu: ~200.000
Su tiiketimi: ~ 30.000 m3/gln
Envirolyte Sistem: 3 x ELA-10000




envirolyte’

KUCUK BIR ‘KASABA’ : VIKING LINE CRUISE

S50 ISR 1000 LIS LIS

.................. NS

VlKlNG LIN f,

Yolcu Sayisi : 2.500
Gunlidk Su Tuketimi :~ 150 m3
Kurulu Sistem : ELA 400 40 It/saat



SAGLIK REFERANSLARI :

1. Okan Universitesi Dis Hastanesi — ISTANBUL
1 Adet ELA 200 cihazi

2. Dogus Grubu D Life Saghklh Yasam Merkezi
1 Adet EL 400

3. Ozel Bahat Hastaneleri - istanbul

1 Adet EL 400

4. Avicenna Ozel Hastanesi

1 Adet AG 15 cihaz

5. Pursaklar Devlet Hastanesi

1 Adet AG15 Cihazi

5 b rebanadr.

Ozel

BATI BAHAT
HOSPITAL

OZEL

Qo Avicenna



GIDA (KANATLI VE KIRMIZI ET) SEKTORU REFERANSLAR :

\)!*/
Banvit Kesimhane — BANDIRMA B ol
anvit
1 Adet EL-3000 cihazi Q

Bolca Hindi Kesimhane — BOLU

%

"y s f 'xsx‘e- " -
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1 Adet EL-3000 cihazi

CP —Kesimhane - BOLU ' ‘ 2
1 Adet EL-6000 cihazi i ‘ TR

Panagro Entegre Et Tesisi — KONYA

Turkiye'nin en buyik entegre tesisi onqno

1 Adet ELA-6000 cihazi
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GIDA SEKTORU REFERANSLAR :

Atasancak Ciftligi - 8000 bas — DENiZLi Siit Kardesler Ciftligi — 3000 bas - iZMiR
1 Adet EL 3000 cihazi 1 Adet EL-3000 cihazi

Aksa Tarim isletmesi — 4000 bas - TEKIRDAG Cingilhoglu Ciftligi — 5000 bas - NiGDE

1 Adet EL-900 cihazi 1 Adet ELA-3000 cihazi

Yalin Tarim Giftigi- 2000 bas — LULEBURGAZ

Unallar Ciftligi — 5000 bas - KONYA 1 Adet ELA-200

1 Adet EL-3000 cihaz
N Eda Siit Ciftligi — 3000 bas- KIRKLARELI
Nigtas Ciftligi — 2500 bas - NIGDE 1 Adet EL-2000 cihazi
1 Adet EL-400 cihazi .
Yilmazlar Madencilik Sut Ciftligi — 2500 bas - KUTAHYA
CCT Tarim —1000 bas -KAYSERI 1 Adet EL-900 cihazi
1 adet ELA-1200




GIDA SEKTORU:
KOSKA Helva — iSTANBUL ’

KOSKA

1 Adet ELA-2000 cihazi

DOGUS SUT PEYNIRCILIK - KUTAHYA

1 Adet EL-400 cihazi

=RE
=
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DOGUS




SU ORUNLERI: -

Kilic Deniz — isleme Tesisi - BODRUM //’

1 Adet EL-3000 cihazi 1(' I.l(

Agromey- isleme Tesisi — AYDIN Aﬁfﬁ'm'ﬁ_'—y

1Adet EL-6000 cihaz! /"\.{’ "
MEYFISH

Mare Nostro isleme Tesisi - MiLAS - MUGLA

=i
1 Adet EL-6000 g
(0]
Alima Su Uriinleri — MALATYA
1 Adet EL-3000 cihazi AS][' mdad

Kili¢ - Bafa Su Uriinleri - KAHRAMANMARAS 7;7
//

1 Adet EL-3000 cihazi

Sahingoz Su Uriinleri —- MUGLA — FETHIYE BAFA

1 Adet EL-6000 cihazi




TARIM REFERANSLAR :

Yigit Akii Serasi — KIRSEHIR -( 150 déniim )
1 Adet EL-1200 cihazi

Agrico Fide Serasi — iZMIR - ( 25 déniim )

1 Adet ELA-400

Bagem Fide — Kar Grup — DIKiLI ( Doku Kiiltiiriinden Fide
Uretimi)

1 Adet EL-400 cihazi

Algen — Ufo Grup - SILIVRI (Doku Kiiltiiriinden Fide
Uretimi)

1 Adet EL-400 cihazi

Beta Fidan — ADANA - ( Doku Kiiltiiriinden Fide Uretimi)

1 Adet ELA-200 cihazi



envirglyte

TARIM REFERANSLAR :

Agrobay Seracilik - BERGAMA-500 déniim-(Diinyanin en
biiyiik topraksiz serasi)

AGROBAY

SERAC

1 Adet EL-400 ve 1 Adet EL-3000 cihazi
Agrocan — Can Group — CORLU ( 60 déniim) r
1 Adet EL-3000 cihazi

Smyrna Sera — Ak¢a Holding — DENIZLi (90 déniim)
1 Adet EL-400 ve 1 Adet EL-3000 cihazlari

Boss Sera - DENIZLi (30 doniim)

1 Adet EL-400 cihazi

Gokkale Sera — Ramsey Grup-_Sultanhisar-AYDIN (150
doniim)

1 Adet ELA-3000 cihazi

Dilek Grup Serasi - AYDIN (70 doniim)

1 Adet EL-3000 cihazi



1-OKAN UNV.Di$ HEKiMLiGi FAKULTESI-iISTANBUL 3-MIiNASERA ALDAN OZEL HASTANESi-ANKARA
2-PURSAKLAR DEVLET HASTANESI-ANKARA BASHEKiIM:DR.METE ALDAN (GENEL CERRAH)

(ANKARANIN TEK PALYATIF BAKIM MERKEZ HASTANESI200 0545-230 17 60 - 0532-425 31 75

YATAKLI)
4-AVICENNA OZEL HASTANESI-ESENLER-ISTANBUL

BASHEKIM; DR.DOGAN AKDOGAN (MiKROBIYOLOJ|

UZMANI) 0212-440 32 32
0533-335 54 14 HAST.KURUCU ORTAGI- DR.YASAR NURSOY
0312-509 70 90 0532-275 43 65

MAK.MUH.MEHMET BEY SORUMLU TEKNISYEN iSMAIL ERDOGAN
0507-300 12 34 0535-246 25 01

ENFEKSIYON HEMSIRE ELIF HANIM 5-BATI BAHAT OZEL HASTANESI-iISTANBUL

0542-259 4377 0212-471 33 00



Su dostunuz da olabilir, dismaniniz da, buna siz karar verin...
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