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Konular:

e Buharla yer/yuzey/alet dezenfeksiyonu

e Medikal cihazlarin yeniden islenmesi

Temizleme iglemini etkileyen kritik degiskenler

Temizleme indikatorleri icin gke test metodu
Temizlemenin kontrolU

Sterilizasyon igleminin fiziksel temelleri

Sterilizasyon isleminde potansiyel problemler

Minimal invaziv Cerrahi (MIC) aletlerinin, tiplerin ve kiigiik
lGmenlerin sterilizasyonu esnasindaki 6zel problemleri
Rutin kontrol

e Medikal Cihaz Simulatorleri (MCS) ve Kume kontrol sistemleri

(KKS)
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cleamng and Sterilization Monitaring

Gundem Saglik Ve Gida Uriinleri Sanayi Ve Ticaret A.S.
TEMIZLEME VE STERILIZASYON KONTROLUNDE UZMAN

Medikal Cihazlarin Tekrar islenmesi
Temizleme / Dezenfeksiyon / Sterilizasyon (1)

Saghk kurumlarinda buhar ile
yer/yiizey/alet dezenfeksiyonu

i O Hijyen (Tanimi ve hikayesi) |
® Saglik kurumlarinda edinilmis *
enfeksiyonlar
N © Hasta ortami hijyeni

® Buhar ile biyo-temizleme metodu
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Medikal Cihazlarin Yeniden iglenmesi
K Alet Koruma / Alet Temizleme / Kisisel Koruma / Alet Tanimlama /

Ameliyathane Yardimci Sistemleri / Paketleme
MSU’de gerekenler

Koruyucu bakim

Yeniden iglemenin Her Safhasinda Dogru Koruma
Medikal cihazlari kontrol altinda tutma

Keskin ve hassas aletlerin korunmasi

Alet uglari, aletlerin sterilizasyonunda oldukga etkilidir
K-wire ve pim yonetimi

Korumadan tanimlamaya gecis

© 2 NS RN

Medikal Cihaz Ureticisinin Sorumluluklari

E 10. Firgalar ve Diger Temizleme Uygulamalari

11. Medikal Cihaz Ureticileri icin AAMI Gerekenleri
12. Standartlarda tanimlanmayan eksik hususlar!
13. Kigisel korumanin énemi

R 14. igaretlemek yada isaretlememek

15. Msii’de paketleme cihazlan gerekenleri
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Gundem Saglik Ve Gida Uriinleri Sanayi Ve Ticaret A.S.
TEMIZLEME VE STERILIZASYON KONTROLUNDE UZMAN

Medikal Cihazlarin Tekrar islenmesi
Temizleme / Dezenfeksiyon / Sterilizasyon (2)

cleamng and Sterilization M’omtomlg

[

Reprocessing of Medical Devices
Cleaning / Disinfection / Sterilization

Basics
Legal aspects of sterilization and sterilization monitoring

Validation

Organization and documentation

EN ISO Standards and class 2 indicators according EN 1SO 1114041

Scientific basics of process technology

N 0.1-7

340 gkg Dr. U. Kaiser

0372011

oW R =

Reprocessing of Medical Devices
Cleaning / Disinfection / Sterilization

Cleaning Processes
Process Technology
Routine Monitoring

. Critical variables influencing cleaning processes
. Cleaning monitoring
. gke Test method for cleaning indicators

. Validation procedure of cleaning and disinfection processes

according to EN ISO 15883 series

. Standard EN 1SO 15883 series for cleaning

554 gkg Dr. U. Kaiser

03/2011

Reprocessing of Medical Devices
Cleaning / Disinfection / Sterilization

Steam Sterilization Processes
Process Technology
Routine Monitoring
Physical basics of the sterilization processes

Potential problems in steam sterilization process

Specific problems during sterilization of minimal invasive surgical

(MIS-) instruments and tubes with small lumens
Routine monitoring

Use of medical device simulators (MDS) and
batch monitoring systems (BMS)

101 gke Dr. U. Kaiser
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GUnderﬁ

Saglhik kurumlarinda buhar ile
yer/yiizey/alet dezenfeksiyonu

O Hijyen (Tanimi ve hikayesi)

® Saglik kurumlarinda edinilmis .
enfeksiyonlar

® Hasta ortami hijyeni
© Buhar ile biyo-temizleme metodu
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Ginde rﬁ
Saqglhik kurumlarinda buhar ile

yer/yiizey/alet dezenfeksiyonu
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GUnderﬁ

Giris

Tanimlama

@ Hijyen: Saglikta koruyucu ve gelistirici
prensipler ve bunlarin surdurtulmesi

@ Hastane Hijyeni : Saglikta koruyucu ve
gelistirici prensiplerin korunmasi ve
hastanelerde edinilmis hastane
enfeksiyonlarindan sakinilmasi

01.05.2013 Cavit Eldem / Glindem A. S.



Ginde m
Tanimlama

Ignaz Semmelweiss ,

(Dogum uzmani doktor Avusturyali Macar
(1818-1865))

4

Medikal ogrenciler tarafindan takip
edilirken olen hamile kadinlarin
sayisinin

>

Ebeler tarafindan takip edilirken olen
hamile kadinlarin sayisina orani

(>12%, karsihik 3%)
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Gindemks
Tanimlama

Oliimler laboratuvar zamaninda artmisti \

Ayni yataklarda sirali yatan bu ogrencilerin hastalarinda

Galisma dogumla ilintili atesli hastaliklar goruluyordu.

via el Hicbirinin ebelerle iligkisi yoktu
Ogrenciler otopsi ve laboratuvar odasindan direkt olarak
dogum odasina gegiyorlardi j

 Ogrenciler otopsi odasindan c¢ikinca, dogum odasina
girmeden once ellerini yikamaya basladilar

* Nisan 1847Deki olum orani: 18 %,
« Agustos 1847°’daki olum orani: 1,9 % (Sadece 4 aydal)
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Gindemks

Tanimlama

1847 den 1950’ye > Medikal kesgiflerle hastane enfeksiyonlarin tek tek
veya toplu olarak azaldi ve ¢ok daha iyi hijyen kosullari saglandi.

1945 sonunda : Antibiyotiklerin gelismesi = hijyen
kurallarinda gevseme ve antibiyotiklere coklu-direncli
bakterilerinin (1980) ortaya ¢cikmasi ( antibiyotiklerin yogun ve
kontrolsuz kullanimindan kaynaklanan
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GUnderﬁ

Hastane enteksiyonlar

< Tanimlama 8/,
< Sikhgi i
< Ciddiyeti | |
“ Sonuclari

“ Patojen Mikro-organizmalar

< Enfeksiyonun kaynagi
< Yayllma sekli
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GUnderﬁ

Hastane enteksiyonlar

Hastane enfeksiyonlari hastane bakimi
esnasinda ve hastanede elde edilmistir;

->hastaneye giriste ne varligi fark edilir
nede inkube edilirler
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GUnderﬁ

Hastane enfeksiyonlar
Sikligs

. - . ‘ | >
gliginda bir probler

Ulusal Arastirma 2006 (ENP 2006)

Fransiz
hastanelerind
ashaar;ﬁairén ° | |Q Enfekte hastalar 4, 97 % (n=17820)

enfeksiyonlari
hastalarin O Enfeksiyonlar 5, 38 % (n= 19 296)
%5’inde

goriilmekte Kaynak INVS
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Hastane enfeksiyonlar
Ciddiyeti

» Hastanin durumuna bagh olarak bulasici ajanin
gucu

» Fransa’da her yil hastane 4000 ile 9000 olum
hastane enfeksiyonlarindan kaynaklanmaktadir
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D Ginde m
® Hastane enteksiyonlar

Fiziksel ve « Bu maliyetler 1200TL (idrar yolu

manevi
il enfeksiyonunda) ile 94.000TL
etkilisine (reanimasyonda ciddi bakterisit

llaveten enfeksiyonunda) arasindadir

hastane
ﬁ:\ril’eksllyonlarl » Ayrica hastanin hastanede kalig slreside
co
uzamaktadir

onemli
Fransa’da genel maliyeti 1,72 ile 4,23

finansal yuku (
vardir MILYAR TI’dir.»

(Rapor kaynagi: OPEPS n° 421 (2005-2006) - Alain VASSELLE — SENAT)
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GUndenfi

Hastane enfeksiyonlar
Patojen Mikro-organizmalar (1)

Mantar

J
Bakteri

|
15 % 3504
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GUnderﬁ

® Hastane enfeksiyonlari

->Bakteriyel karakteristikler:

Ciplak gozle gorulmezler, mikroskop
ile mikron ol¢cegindedirler

Metabolizma ve ureme:

Sicaklik (10 ve 45°C’de maksimum
ureme)

Varligini havasiz ortamda da suirgdru
Cifte sayida artigla cogalirlar

dakikada bir) Cellule mére
Bakteriyel Sporlar = ortamda direng ﬂ
kazanirlar ++ l_(ﬂ)glef ules i"ﬂ'ﬂl_(

3 39 @
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GUnderﬁ

® Hastane enfeksiyonlari
Patojen Mikro-organizmalar (3)

—>bakteri yuvalari:

* Cevrede:
Su
Yer
Objeler
Hava (toz ve duman)

Insanda:

Deri florasi

Sindirim florasi

Solunum florasi

Genital ve mesane florasi
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GUnderﬁ

@ Hastane enfeksiyonlari
Patojen Mikro-organizmalar (4)
—> Bakteri 6rnekleri

Escherichia coli Enterococcus
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GUnderﬁ

@ Hastane enfeksiyonlari

Patojen Mikro-organizmalar (o)}

Viruslere ornekler

->Virus
karakteristikleri:

Sadece elektron
mikroskobu ile
gorulebilir (olgcek
1/1000 mikron)

Cogalmak i¢cin canli
huicreye ihtiyac vardir

He_rpes Rota virus

\WIT AN a)
vitTuUuJo
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@Hastane enteksiyon

Patojen Mikro-organizmalz

Mantar ornekleri

« Tekrar-ureme turune gore
degisiklik gosterir

Boyut > bakteriden 6 ve 10
mikron daha buyuktur (50’ye
kadar)

. L Aspergillus Candidas albicans
« 2 tiptir: mayalar ve ipliksi

(kuf)
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D Hastane enfeksiyonlar

Kolonilesme
Sonra

enfeksiyon

GUndenfi

Enfeksiyonun kaynagl

4=

Bakim personeli
Ziyaretciler
Hastanin

kontaminasyonu

4

Kontamine Hastane
Ortami

(yuzeyler, su, hava,
ekipman...)

01.05.2013
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GUnderﬁ

Hasta ortami hijyeni

Hasta ortaminin temizlenmesi ve
dezenfeksiyonu kritik ve onemlidir.

—~>Hastane ortaminin gorsel
temizliginin saglanmasi (hijyen ve
konfor) = « marka imaji »

|> Hastanin guvenliginin enfeksiyon
riskine karsi saglanmasi
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GUnderﬁ

Hasta ortami hijyeni
Tanimlama (1)

Yuzey temizligi
Sinner Dongusu

Uygulama yuzeylerin |
temizligini saglamalidir:

gorsel durum, konfor ve
hijyen.

Asagidaki maddelerin e

kombinasyonunun etkisi: P
Kimyasal etki, \\\
mekanik etki, /
sicaklik etkisi,

zamanin etkisi
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Hasta ortami hijyeni ESEREIE
Tanimlama (2) -

Biyo-temizleme
Uygulama asagidakileri sirasiyla yapilmali:

- yuzeyin temizliginin saglanmasi

- mikro-organizmalarin yuzeylerden
hedeflenen seviyede elimine edilmesi
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Hasta ortami hijyeni KRRl
Tanimlama (3) :

Yuzeylerin aritiimasi

Uygalama yuzeyinden kir uzaklastirilip
sirasiyla yuzeyin temizlenmesi islemi

Bu bircok fiziko-kimyasal faaliyetin
sonuca etkisidir

(EN 1SO 862).
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9

Hasta ortami hijyeni  ERllius
Tanimlama (4)

Yuzeylerin dezenfeksiyonu

Uygulama istenmeyen mikro-
organizmalarin yuzeylerden bir anlik

elimine veya eftkisizlestirme ile
istenen duzeyde dekontamine eder

emizleme- dezenfekte maddesi

Madde, temizleyen ve dezenfekte etme
ozelligindedir

01.05.2013
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Hasta ortami hijyeni

Yuzeylerin Biyo-temizlenmesi
3 adimda tamamlanir:

- Deterjan ile temizleme,
- Kiri ve deterjani durular

- Dezenfektan madde ile dezenfekte eder.

01.05.2013 Cavit Eldem / Giindem A. S.



Hasta ortami hijyeni KRRl
Madde Kullanimi (1) s

Deterjan — dezenfektan madde

-> Avantajlari
Iki uygulama bir arada
-> Dezavantajlari
Dezenfektan etkisinden daha az deterjan
—> yuzeylerin bozulmasi (biyofilm)

01.05.2013 Cavit Eldem / Giindem A. S.



Hasta ortami hijyeni
Madde Kullanimi (2)

Deterjanlar

->Avantajlari

lyi temizleme giicii

->Dezavantajlari
Dezenfeksiyon etkisiz
Durulama gerektirir
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Hasta ortami hijyeni
Madde Kullanimi (2)

-> Dezenfektanlar
(kullanilmadan once temizleme gerektirir)
« ancak temiz yizeyler dezenfekte olur »
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Hasta ortami hijyeni [ephrs

O

YENI METOD
BUHARLI TEMIZLEME
VE DEZENFEKSIYON

Herhangi bir yuzeye;
Deterjan ve dezenfektan - Yerler
gucuniin kuru buharla - Duvarlar, tavanlar

kullanimi: - Banyolar
Es zamanl - Pencereler

§ deterjan ve - Mobilyalar, yataklar
Temas sicakhgi: 95-100°C dezenfektan _ Medikxéll cihgzlar
etkisi - Ameliyathane
Basing: - Yenidogan kiivozleri
4 -6 bar. - Ambulanslar

—
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Buharl Biyo-Temizleme SRR &
Gecmis (13 yil)

)

Dezenfeksiyon etkisi

aslaginin sonugclarinin alinmasi
olusumu

2008- 2012

Kullanici ihtiyacglari i¢in 1ISO 9001 ve ISO 13485
ekipmanlarin ve

aksesuarlarin
gelistiriimesi 2012
Gunde 6000’den fazla

ekipmanin kullanimi

01.05.2013 Cavit Eldem / Glindem A. S.



G indemEy

Buharlh Blyo-Temizleme

AMACLAR Prensip

- Su kullanilarak 4-6 Bar basing altinda
130°C-160°C’ de buhar saglanir

Buharin gucunu | 5 Kyllanicinin kontrol ettigi bir buhar
kullanarak tabancasi sayesinde lretilen buhar

ylizeylerin etkili kullanilir. Farkh aksesuarlar, farkl

temizliginden ve yuzeyler icin tabancaya takilarak

dezenfeksiyonun kullanilabilir
- Aksesuarlar cogunlukla mikrofiber

dan emin olmak bir kumasgla sarilmistir ve bunlar
buhar gecirgen olup temizleme ve
dezenfeksiyon etkisi es zamanli
saglar




Buharlh Blyo-Temizleme

Dezenfeksiyon etkisinin validasyonunun saglanmasi

» Bugun Biyo-temizleme cihazinda kullanilan
metot Avrupa Standartlarina uygun olup
dezenfektan etkisini kanitlandigi bilimsel
dosyasi tamamlanmistir

- Dezenfektan etkisi, biyofilm eliminasyonu
vb.. ozellikleri harici bircok laboratuvar
calismalari raporlari mevcuttur

- Hergun bircok saglik calisani Buharl Biyo-
Temizleme etkisini kullanmaktadir




G indemEy

Buharlh Blyo-Temizleme

Dezenfeksiyon etkisinin validasyonunun saglanmasi

» Biyo-Temizleme metodu ile dezenfeksiyon
asagidaki Avrupa Standartlarinin
gerekenlerini saglar:

—> Bakterisidal etki > 5 logs

Pseudomonas aeruginosa / staphylococcus aureus / enterococcus hirae

->Mycobakterisidal etki > 5 logs

Mycobacterium terrae / mycobacterium avium

- Fungisidal etki : > 5 logs

Candida albican/ aspergillus niger

—>Virusidal etki : > 4 logs

orthopoxvirus/ influenza virus A h1N1




Buharl Blyo-Temizleme MRlEEIIE
Sertifikasyon

->CE MEDIKAL CIHAZ Class lIA

=21S0O 9001 ve 13485

Kalite yonetim prosedurleri
Ulusal Test Laboratuvari
tarafindan belgelendirilmistir

01.05.2013 Cavit Eldem / Giindem A. S.



Buharlh Blyo-Temizleme

Buharli Biyo-Temizlemenin guglu yanlari ve faydalari (1)

Buhar temizleme deterjan etkisi
Buhar, etkisi ¢cok guclu bir yuzey-aktif maddesidir (kiri
yuzeyden soker).

Buhar yuzeylerde olan bakteri biyofilmi etkisiz hale getirir,
kendi uretmez

®Buhar dezenfektan etkisi

Yuzeylerin dezenfeksiyonu etkisi sonuclari:

- Yuksek temas sicakligi 95°-100°C

- Isi1 soku etkisi ile buhar ylizeyde suya donustir

- Aksesuarlar ve mikrofiber bezin yardimi ile mekanik etki
= Minerallerin buharla disari cikmamasi




Buharl Blyo-Temizleme XLl

Buharl Biyo-Temizlemenin guglu yanlari ve faydalar (1)

® Kullanimi kolay- ergonomik
-> Basit ekipman ve metot
-=> Cok farkh kullanimlar i¢in gok yonlu ekipman
- Ergonomik aksesuarlar

® Uretken-verimli, deger arttirici

- Uygulamada zaman kazandirir, calismayi degerli kilar,
valorisation of cleaning works, calisanin motivasyonunu
arttinir

- Kimyasal uriin maliyeti yoktur

® Cevrenin korunmasina yardimci olur
- Kimyasal uirinler kullanmaz

@

- Kirli su atigi yoktur
- Cok az su harcar




Ameliyathaneler

Buharl Biyo-Temizleme
Uygulamalar (1) Medikal

Yenidogan
Kuvozleri

Medikal
Cihazlar

odalari

01.05.2013
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../HEALTH CARE SETTINGS VIDEO/datas/videos-EN/3-Operating-theatre.flv
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Buharli Blyo-Temizleme MEIEEIIE

Uygulamalar (2) Halk Saghg

3 : Sanayi Mutfaklari
Kresler ve Orta ve Yiiksek ve Asevleri
okullar okullar

Bakimevileri

e, R L
-‘*“\._.___ Spor tesisleri
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Medikal Cihazlarin Yeniden iglenmesi - S

Alet Koruma / Alet Temizleme / Kisisel Koruma / Alet Tanimlama /

© 0o N o ok~ w0 DR

e o
W N B O

14.

15.
5/1/2

_ Ameliyathane Yardimci Sistemleri / Paketleme
MSU’de gerekenler

Koruyucu bakim

Yeniden islemenin Her Safhasinda Dogru Koruma
Medikal cihazlarn kontrol altinda tutma

Keskin ve hassas aletlerin korunmasi

Alet uglari, aletlerin sterilizasyonunda oldukc¢a etkilidir
K-wire ve pim yonetimi

Korumadan tanimlamaya gegis

Medikal Cihaz Ureticisinin Sorumluluklari

. Firgalar ve Diger Temizleme Uygulamalari
. Medikal Cihaz Ureticileri icin AAMI Gerekenleri
. Standartlarda tanimlanmayan eksik hususlar!

. Kigisel korumanin onemi

isaretlemek yada isaretlememek

Msi’de paketleme cihazlar gerekenleri
013 Cavit Eldem / Glindem A. §.
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Hos Geldfniz -
Liitfen Cep Telefonlarl‘nlzu(apatlm‘

-Alet Koruma Uclan 130-000-Serisi:

-Alet Temizleme (Fircalar) 131-000-Serisi:

-Kisisel Koruma 133-000-Serisi:

-Alet Tanomlama Bantlan 124-000-Serisi:
-Ameliyathane Uriinleri & Diger 135; 139-000-Serisi:




Gindemks

MSU’de gerekenler

Cerrahi aletler icin koruyucu bakim

Cerrahi alet uclarini ve paketleri korurken sterilizasyon
basarisini engellememek icin gerekenler

Temizleme fircasi tip ve ebadinin secimi icin
tanimlamalar ve dogru secim icin mevcut kaynaklar

Personel koruma gerekenleri

Cerrahi aletlerin ve setlerin isaretlenmesi ve renk-desen
vb. yontemlerle tanimlanmasi

Ameliyathane yardimci trlnlerinin gerekenleri
MSU’de paketleme gerekenleri

N B BN H B Hm B BN
5/1/2013 Cavit Eldem / Gindem A. S.




Gindemks

KORUYUCU BAKIM

» Etkili alet tamir programlari
— Alet yatirimini arttirmak
— Aletlerin dogru calistigina emin olmak
— Aletlerin dmrint uzatmak

» Alet bakimi egitim programi
— Bakim ve kullanma
— Dekontaminasyon ve montaj esnasinda inceleme

5/1/2013 Cavit Eldem / Gindem A. S.



_ _ _ Gindemks
YENIDEN iSLEMENIN HER
SAFHASINDA DOGRU KORUMA

Asagidaki islemler sirasinda degerli ve hassas
cerrahl alet ve cihazlarin korunmasi:

» Dekontaminasyon

» Sterilizasyon
» Depolama
» Nakliye

5/1/2013 Cavit Eldem / Gindem A. S.



Gindemks
MEDIKAL CIHAZLARI KONTROL ALTINDA TUTMA

» Kucuk aletleri bir arada
tutma

» Sadece valide edilmig
cithazlari kullanma

— Sterilizasyon posetleri, wrap
kagitlari ile (hava tahliyesini,
sterilantin ntfuzunu ve
kurumay!i engelleyeceqi icin)
sarilmamalidir.

» Tel-0rgull sepetler

— Bu sepetler sterilantin
gecisine izin verir,

— Tum urtunlerin YDM*lerde
yikanmasi saglanir.

AORN 2012 Sterilizasyon icin Paketleme Sistemlerinin Secimi ve Kullanimi Tavsiyeleri V, No. 7
ANSI/AAMI ST79:2011 B6lum 8.3.4

* YDM: Yikama ve Dezenfeksiyon Makineleri
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GindemEy
MAFSALLI ALETLERIN KORUNMASI

Tel-0rgulu sepet kilitler tamamen acik olmali ve aletler,
aletlerin kapanmasini engelleyecek sekilde alet
dizenleyicl, raf, veya alet askilarla tutturulmalidir.

Alet duzenleyiciler

— Aletleri temizleme ve sterilizasyon esnasinda acik
tutar

— Setleri organize bir sekilde bir arada tutar.
— Hasarlanmalarini engeller

5/1/2013 Cavit Eldem / Glindem A. S.



» Alet dizenleyici tipleri
Yuvarlak & Soketli
Cek-Ac
Cek-Ac Ekstra Genis
Yayl kilit
Merkezden Kkilit
U-Sekilli
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Gindemks
KESKIN VE HASSAS ALETLERIN
KORUNMASI

» Alet ucu koruma
— Aletlerinizi korur ve 6mrund uzatir

— Wrap ve posetlerinizi yirtilmadan korur
» Yeniden islemeyi azaltir
» Hastalari korur

— Calisanlari kesicilerden korur

» AAMI - Alet uclari buhar gecirgen, bollasan, ve ureticinin
yazili kullanma talimatli olmalidir.
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Gindemks
YANLIS KORUMANIN ETKILERI

5/1/2013 Cavit Eldem / Gindem A. S.



ALET UCU KORUMALARI

» Degisken sekilli ve ebatlarda
— Deri ¢cengeli, makaslar ve skoplardan koruma

» Cok cesitli renk ve opsiyonlarda
— Kolay tanimlama icin parlak renkler
— Kolay incelemek icin Seffaf uclar
— Kolay cikarmak icin hava delikli/deliksiz
— Etkili sterilizasyon icin hava-gecirgen
» Diger degerlendirmeler
— Radyopak
— Tek kullanimlik
— Lateks-icermez
— Buharda steril olabilir

5/1/2013 Cavit Eldem / Gindem A. S.



GindemEy
DOGRU UC SECIMI
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Ostotomi uglari

Skop ve ozel uglar

MIC* uglari
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Yuvarlak uglar Deri gengeli uglarn
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GindemEy
K-WIRE VE PiM YONETIMI

» K- Tel ve dispenseri

— Tek-Yuvali

» K-Teli depola, dagit ve and sterilize et

» Tek seferde dagit

» Perforated for proper sterilization

» Clearly marked with diameter for quick identification
» Two lengths: 6.25” and 12.25”

— Coklu-Yuvali

» Store, sterilize and dispense four different sizes
» Dial allows for easy dispensing one at a time
» Chambers are clearly marked for easy identification

5/1/2013 Cavit Eldem / Gindem A. S.



Underﬁ
K-WIRE VE STEINMANN PIM
KORUYUCULARI

» On-Cerrahi koruyucular, pim ve teller icin kilif (Kin)
— 12 ebatta bulunmaktadir
— Ebat tanimlama icin farkl renklerdedir
— Steril ve non-sterilleri vardir

— Tam ebatta oldugundan kolay cikmaz ve
korumaya devam eder.

g | g .
101K

ATHH
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GindemEy
KORUMADAN TANIMLAMAYA

GECIS

» Tanimlama organizasyon, egitim, takip ve etkililik saglar

» Isaretleme ve tanimlama icin araclar

— Alet tanimlama renk bantlari
— Tanimlama etiketleri

— Kilitler D

» Arizali, Keskin vb uyarili
» Usti-yazilabilir
» Akilli etiketler

Mg o

5/1/2013
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Uclar icin Ozet

Alet uclarinin alet tGzerinden dismemesi ve
sterilizasyonu engellememesi icin dogru secim
yapiniz

Tek kullanimliktir

Son kullanim tarihinden o6nce kullaniimalidir

Depolama sartlarina (soguk ve kuru yerde)
uyunuz

Uc koruyucu ureticisinden «Sterilizasyon Test
Raporunu» isteyiniz

N B BN H B Hm B BN
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Gindemks
Medikal Cihaz Ureticisinin Sorumluluklari

“Tekrar kullanimlik cihaz Ureticisinin «Yeniden
Isleme» talimatini cihazla birlikte verme
sorumlulugu vardir.

Bu talimatta kismen temizleme ekipmani ve/veya
bir temizleme maddesi tavsiye edilmis olmalidir.

ANSI/AAMI ST79, Béliim 7.5.3.1

N B BN H B Hm B BN
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G indemEs
Fircalar ve Diger Temizleme Uygulamalari

= Fircalar ve diger temizleme uygulamalari tek kullanimlik
olmali ve her kullanimdan sonra imha edilmelidir. Eger
bunlar tekrar-kullanimlik ise en azindan her gin
dezenfekte ve steril edildikten sonra kullaniimalidir

= Lumenli (Ici-Bos) cihaz ureticileri temizleme islemi icin
kullanilacak firca ebadini ve tipini bildirmis olmalidir.

ANSI/AAMI §T79:2010 Béliim 7.5.3.2 ve 7.5.6

N B BN H B Hm B BN
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) G indemEs
Medikal Cihaz Ureticileri icin

AAMI Gerekenleri

“Lamenli veya bosluklu aletlerin icleri 6zellikle firca ile
temizlenmeli ve iclerinden enjektor yada basincli temiz
su gecirilerek yikanip temizlenmelidir

Ici bos aletlerin iclerinin fircalanmasi temizleme isleminin
onemli bir kismi olup Ureticinin aletin capina ve boyuna
gore dogru firca ebatlarini (uzunlugu ve boyu) bildirmis
olmasi gerexir.

Cihaz ureticisi 6zel uygulama veya ekipman gerekiyorsa
kullanicinin bunlari edinmesi icin bunlarin kaynagini
kullaniciya bildirmekle yuktmltdur.

AAMI TIR12:2004 Bélim 4.2.4.2

N B BN H B Hm B BN
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: Gindemks
Medikal Cihaz Ureticisinin

Firca Tavsiyeleri

= XXX Belkemigi Aletleri
— Aleti yumusak firca ile 3 dakika fircalayiniz

= XXX Ters-Iskence
— Yumusak firca ile sikismis dokuyu veya kani

yerinden cikarin

Bilgi Nancy Chobin’den alinmistir

N B BN H B Hm B BN
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Zimmer Talimati Ortopedik Cerrahi Cihazlari
Temizleme Aletleri

G. Elle Temizleme/Dezenfeksiyon Talimati

1. Cihazi (aleti) tamamen enzimatik sollisyona batirin ve 20
dakika icinde birakin. Yumusak-killi, naylon firca ile
gorunen kirler cikincaya kadar hassasca fircalayin
Yariklara, limenlere ortusen yuzeylere, baglantilara ve

diger zor-temizlenen yerlere 6zen gosterilmelidir.
Ldmenler uzun, dar ve yumusak-kill fircalar (6rn.: tip
temizleme fircasi) ile temizlenmelidir.

. Cihazi soltsyondan cikartin ve bastan basa ve icinden
ve varsa diger bosluklardan ve diger zor ulasilan
yerlerden agresif sekilde en az 3 dakika musluk suyu
gecirerek calkalayin.

97-5000-170-00 Rev.3 2.5ML Printed in USA ©1987, 2006, 2010 Zimmer, Inc., http://zimmer.com
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G indembEy
DePuy’in Implant Edilen Ortopedik Protezlerde
Kullanilan, Tekrar Kullanimlik Non-Steril Aletlerin
Yeniden Islenmesi Talimati

C. Elle Temizleme Talimati- Kanullt veya limenli
aletler (Orn.: ttpler) veya bosluklar icin

Kandul, [imen veya bosluklari temizlerken siki oturan,
yumusak, metal-olmayan temizleme fircasi veya tup
fircasi kullanin. Fircayi itin ve diger taraftan disari
cikarirken cevirerek hareket ettirin.

Ic kisimlara ulasacak sekilde sert bir sekilde
enzimatik temizleyici iceren enjektor kullanin.

DePuy IFU-0902-05-001, Rev B

N B BN H B Hm B BN
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G indemiy
Standartlarda Tanimlanmayan Eksik Hususlar!

Fircalarin ebatlar
= Uzunlugu

" Gapl

= Firca kilinin uzunlugu

RRRRRRBEBARR: iy 11 0 k1

Bakiniz Giindem A.S. CSSD (MSU) Uriin Katalogu

N B BN H B Hm B BN
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G indemEs
Lumenler icin Temizleme Fircalari

Dogru ebatta firca kullanin
— Eger firca kili capi cok kucuk ise firca limenin i¢
tarafina tam degmez ve temizlenmez

“Temizlerken, firca killarinin tlpun diger ucundan
cikmasi cok onemlidir (diyagrama bakiniz). Eger firca
boyu yeterli degilse kirler tipln icnde topaklanir. Oyleyse
fircanin tupten tamamen cikmasi gerektigi

C—n
Kanal igin firga ¢api ok kilgik Kanal igin firga ¢apt ¢ok blyik Kanal igin firga ¢apt uygun (killar

(kallar etkili degil) (killar fazla baski yapiyor) 40-45 derece agiyla temas ediyor)

Cerrahi Aletlerin Teftisi, Rich Schultz'dan Resimli rehber, IAHCSMM, 2005: sayfa 26

N B BN H B Hm B BN
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Gindemks
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G indemEs
LUmenler icin Naylon Killi Temizleme Fircasi

= Kanal fircasi
— Ucu acik cihazlar igin
— Tutmak ve asmak icin sonu halkali

= Pervane uclu
— Skop ve tupleri tahris etmemek ve bozmamak icin
— Sonu kapali cihazlar i¢in ideal
— Tutmak ve asmak i¢cin sonu halkali
= Akrilik kaplanmis uclu A —
— Skop ve tupleri tahris etmemek ve bozmamak icin
— Firca govdesinin buktlme problemi azaltiimis
— Ucu acik [imenler icin

Bakiniz Giindem A.S. CSSD (MSU) Uriin Katalogu
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G indemEs
Endoskoplar icin Naylon Killi Temizleme

Fircalari

= Ekstra-uzun naylon killi ucunda renkli plastik
taplt
— Tek tarafi fircali

— Firca capt, firca kili uzunlugu ve toplam uzunlugu
degisik boylarda olmasi seciminizi kolaylastirir
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Bakiniz Giindem A.S. CSSD (MSU) Uriin Katalogu
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G indemEs
Aletler icin Temizleme Fircalari

= Dis fircasi stilli (cok popduler)
— Naylon, pirin¢, yumusak paslanmaz celik ve
paslanmaz celik
— Firca killari tek sirali, tc sirali, cift bagl, cift tarafli

Cerrahi Aletlerin Teftisi, Rich Schultz’dan Resimli rehber, IAHCSMM, 2005: sayfa 27,
Bakiniz Giindem A.S. CSSD (MSU) Uriin Katalogu

N B BN H B Hm B BN
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G indembEy
Yuzeyler icin Naylon Temizleme Fircalari

= Naylon fircalar temizleme icin ideal
— Genel aletler (hemostatlar, igne yuvalari ve
retraktorler icin)
— Bircok temizleme uygulamasi icin guvenli ve bukilmez

Cerrahi Aletlerin Teftisi, Rich Schultz’dan Resimli rehber, IAHCSMM, 2005: sayfa 27,
Bakiniz Giindem A.S. CSSD (MSU) Uriin Katalogu
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G indemEs
Yuzeyler icin Paslanmaz Celik

Temizleme Fircalari

= Daha agresif temizleme icin Paslanmaz Celik fircalar
— Centikler, kutu kilitleri, hemostatlar, DeBakey
forsepsleri, igne yuva disleri ve diger temizligi zor
alanlar icin
— Paslanmaz celik ytzeyleri bozmaz cunkt killar

bukulmeye meyillidir

— |zoleli ve kaplanmis aletlerde (izoleli laparaskopik
aletler, bipolar forsepsler, kaplamali elektro-cerrahi
aletleri ve ebonize kaplamali lazerlenmig aletler)
kullaniimamalidir

Cerrahi Aletlerin Teftisi, Rich Schultz’dan Resimli rehber, IAHCSMM, 2005: sayfa 27,
Bakiniz Giindem A.S. CSSD (MSU) Uriin Katalogu
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Firca Ozeti

Gindemks

= LUmenler, kanuller ve tupler icin dogru ebatta
firca kullaniimahdir
= Aletlerin dis ylUzeyinde dogru tipte firca

kullantimalidir
~ircalar ve diger temizleme uygulamalari tek
kullanimlik olmali ve her kullanimdan sonra imha

edilmelidir. Eger bunlar tekrar-kullanimlik ise en
azindan her gun dezenfekte ve steril edildikten
sonra kullaniimalidir

5/1/2013
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Gindembs
KISISEL KORUMANIN ONEMI (1)

» MSU’de calisanlarin karsilastiklari riskler oldukca
onemlidir

» Hastane enfeksiyonlarina karsi korunmak icin
calisanlarin duzenli olarak saglik kontrolt
yaptirmalari ve asilarini yaptirmalari gereklidir
Ozellikle kontamine aletlerin yeniden islenmeleri
esnasinda gerek dirseklere kadar giyilebilen nitril
eldivenlerle ve gerekse «Acik Yara» olarak
bilinen gozler ile nefes yolu ylz ve agiz
maskeleri ile korunmalidir

5/1/2013 Cavit Eldem / Gindem A. S.



KISISEL KORUMANIN ONEMI (2)

= Yarim ve tam Yuz Maskeleri " .
= A§iz korumal Yiiz Maskeleri SN 0 .

» Bakteriyel Filtrasyon Etkinligi (BFE) olanlar gFe, partiiil ebadh 3ym

(mikron) olarak belirtiimis bakteriyi filtre eden (gecigini 6nleyen) materyalin etkinligi. Bu
materyalden gecemeyecek sayinin ytizde bazinda ifadesidir)

» Partikdl Filtrasyon Etkinligi (PFE) olanlar (prg, ebadi
0,1 ile 5,0um (mikron) araligindaki koku partiktllerini filtre eden (gecisini
Onleyen) materyalin etkinligi. Bu materyalden gecemeyecek sayinin
ylzde bazinda ifadesidir)

= Nitril Eldivenler:

= KlcuUk,
= Orta,

= Blyuk

= Otoklav Eldivenlerti: (S
= Bez (Kuguk, Orta ve BUyUk), ﬁ

= Siyah Silikon Eldiven (Ucu tirtikli’

5/1/2013 Cavit Eldem / Gindem A. S.
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Gindembs
ISARETLEMEK YADA ISARETLEMEMEK

Alet Tanimlama Bandi Supheyi, Karigikligi
ve Kararsizligi Yok Eder

R
¢
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_ _ GindemEy
ALET ISARETLEMENIN FARKLI METOTLARI
et g et

Maliyeti distik
Uygulamasi kolay Kalici degil
Alet Tanimlama Cok yonli Yanlis anlasiimalara agik
Kullanici uyarlamasina uygun El ile / Teknik olmayan
bandi s .
Degistirilebilir Renk gorulemezse kullanisli
GoOzle okunanabilir degil

Kalici Pahali
Dogrudan Parca Makine okuyabilir Yuzeyin parlak olmasi nedeniyle

Asit veya igne vuruslu vb.. bozuk ylizeyin fark edilememesi
metotlarla ylizeye uygulanir Bakteriler icin plrazla ylzey
olusmasi

isaretleme (DPI)

Gergcek zamanli yer takibi Parazitlere acik (riskli)
Radyo Frekansli Buyuk ve kiigtik mallara uygun  ilk kurulumu pahali
Tanimlama (RFID) standartlara uygun takip Global ¢6zimu yok

2D Data Matrix Yari-Kalici Maliyeti ylksek
Barkod Etiketleri Kullanimi kolay Ozel yazilim ve ilave aksesuar

gerektirir
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GindemES

TANIMLAMA BANDININ FAYDALARI (1)

» Dusuk Maliyet:
$0.15/ alet basi
Teknoloji veya 6zel ekipman
gerektirmez

» Uygulamasi kolay:
4 kolay adimda uygulama
Ozel egitim gerektirmez
Aletlerin doktor, prosediir, set veya departman
tarafindan gozle hizh teshis edilmesi

» Cok yonlu:
Onceden dilimlenmis A4 sayfasinda

kullanima hazir 271 gesitte: Renk, sekil ve
dizaynda

Kolay degistirilebilir BE R =
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Gindemby
TANIMLAMA BANDININ FAYDALARI (2)

» Kullanici uyarlamasina uygun:
Kullanici tanimli tanimlama sistemi

» Degistirilebilir:
Kolay ve pahali oimayan bantlarin degisimi veya duzeltilmesi
Aletin uzerinde kalici ve fiziksel degisiklik yapmaz

>) aY (J
.’l’ﬂ<
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Gindemks
BANTLARIN KULLANIMI HAKKINDA YANLIS
BILGILER

» Buhar bantta nufuz etmez bu nedenle steril olmazlar
» Bant kenarlari biyo-yuk icerir temizlenemez
» Bant kullanimi uygulamada tavsiye edilmemigtir

5/1/2013 Cavit Eldem / Gindem A. S.



TANIMLAMA BANTLARI HAKKINDA EFSANE

Efsane: Tanimlama bandi kullaniimamalidir ¢uinku steril edilemezler!
Gergek: Tanimlama bandi aletlerde kullanim i¢in guvenlidir!

Cunku:
» Tanimlamanin uzun sureli bir metotudur

» Bantlarin kullanimi agagidaki kuruluglarca genel kabul gormustur:

» Association of Surgical Technologists (AST)
» Recommended Standard of Practice Xill
» Association of Perioperative Registered Nurses (AORN)

» Ozellikle Perioperative Standartlarda ve Tavsiye Uygulamalarinda belirtilmemisse de, birgok AORN
Yayinlarinda kullanimi desteklenmisgtir.

» International Association of Healthcare Central Service Material Management (IAHCSMM)
» Central Service Technical Manual (sayfa. 191-192)

» Bant hakkinda yapilan arastirmalar (bagimsiz doktorlarin ve sterilizator
ureticilerinin yaptig Sterilizasyon Validasyonlari) bantlarin, aletlerin
sterilizasyonunu engellemedigi kanitlanmigtir. (xey surgical, Tape sterilization Report 01/2006)
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GindemES
STERILIZASYON PARAMETRELERI

Buhar Sterilizasyon Sterilizasyon
Cevrim tipi Suresi
Yercekimi - Gravite 121° C (250° F)

Yercekimi - Gravite 132° C(270° F)

On-Vakum/Dinamik Hava-  132°C (270° F)
Cikarma

On-Vakum/Dinamik Hava-  135° C (275° F)
Cikarma

Flas cevrimi * 135° C(275° F)

* Bant gecirgendir (go6zeneklidir), bu durumda bir alete yapistinidiginda gegirgen oldugundan sterilant
alete niifuz edecektir.
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Gindemks

UYGULAMA SEKLI

Uygulama 4 kolay adimda gerceklesir:

» Elinizdeki yagi ve kalintiyi alkol ile temizleyin

» Aletin uzerini, bantin yerlestirilecegi yuzeyi de alkolle silin
» Banti, aletin govdesini 1 /2 kez saracak sekilde sarin

» Bantin alete iyice tutunmasi igin aleti otoklavlayin

Hatirlanmasi gerekenler:

» Banti sikica sarin ama asla ¢ektirerek esnetmeyin
» Bant duz katlanmali ve aralik kalmamalidir

» Kenarlarinin duz kalmasi igin banti acili kesin
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GindemEy
BASTAN SONA INCELEME

Bant, aletin her yeniden isleme girmesinde incelenmelidr

Bantin;
Talaglanmadigina veya or pullanmadigina,
aletin yuzeyinden
aclimadigina veya kalkmadigina,
Rengini kaybetmedigine veya
Silinmedigine
Emin olun

Bunlardan biri gerceklesmisse banti derhal ¢ikarin ve yenisiyle degistirin

5/1/2013
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G indembs
BANTIN CIKARILMASI

Aleti, cerrahi aletler icin tasarlanmig olan yapigkan ¢ikarticiya
batirrn yada emdirin

» Banti kolay ¢ikartmak icin bantin solisyona tamamen batirildigina emin
olun

Banti ¢cikarmak i¢in bicak gibi keskin aletler

kullanmayin ve kazimayin

» Bu aletlerinizin yuzeyinin bozar ve paslanmasini,
karincalanmasini hizlandirir

5/1/2013 Cavit Eldem / Gindem A. S.




| G indembEy
Kilavuzlar Bazinda Ispat (1)

= Association of perioperative Registered Nurses (AORN)
Perioperative Standards and Recommended Practices

(2011)

Sterilizasyonda Peroperatif Uygulama Ayarlari icin
Uygulama Tavsiyeleri

Endoskop ve endoskop aksesuarlarinin temizligi ve
Islenmesi icin Uygulama Tavsiyeleri

H EH BN
5/1/2013
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| G indembEy
Kilavuzlar Bazinda Ispat (2)

= Association for the Advancement of Medical
Instrumentation (AAMI)

— Saglik kurumu tesislerinde buhar sterilizasyonu ve
sterilite guvencesi icin kapsamli rehber

ANSI/AAMI ST79:2010 & A1:2010 (Konsolide tekst)

— Saglik bakimi tesislerinde tekrar kullanilan medikal
cihazlarin yeniden islenmesi icin dizayn, test ve
etiketleme.

AAMI TIR12:2010

N B BN H B Hm B BN
5/1/2013 Cavit Eldem / Gindem A. S.




PAKETLEME CIHAZLARI GEREKENLERI
= EN ISO 11607-2YE UYGUNLUK BELGESI :

= Standart, kapatma cihazlarinin fabrika ayarlarinda
calistiginin valide edilmesi ister. Bu nedenle her
sabah cihazin ilk calistirmasinda kontrol edilmesi ve
sonucun dokiimante edilmesi gerekir. Iki yontemi

vardir:
= Seal-Check test yapragi veya likit test ile,
= Cihazin kendi Self-Validasyon programini kullanarak.

= HIZMET YETERLILIK BELGESI (TS 12426)

= SANAYI BAKANLIGI SATIS SONRASI HIZMET
YETERLILIK BELGESI

5/1/2013 Cavit Eldem / Gindem A. S.



Gindemks

PAKETLEME CIHAZLARI OZELLIKLERI

» Kapatma cihazlarinin ozelliklerr;

*= Cihazin 11 veya 14m/dak hizda »
calismasi MSU calisanlarinin isinin | '8
%40 ile %75 arasinda daha cabuk
bitirmelerini saglar,
Ozel 1sitici sistemleri sayesinde posetin cihaz |<;|nde
sikismasi halinde tek tusla posetin derhal geri
cikarilabilmesi,
Isitici sistemlerinde dokuma Teflon kullaniimamasi,
Hareketli sistemlerde cabuk kopan kaydirma
dlzenekleri yerine 6zel bir sisteme sahip olmasi,
Bir yildan daha kisa surede bakim gerektirmemesi,
Enerji tasarruf Sistemi sayesinde cihazin 15dak-
60dak arasinda otomatik olarak kapanmasi.

5/1/2013 Cavit Eldem / Gindem A. S.




Reprocessing of Medical Devices
Cleaning / Disinfection / Sterilization

Basics
1. Legal aspects of sterilization and sterilization monitoring
2. Validation
3. Organization and documentation
4. ENISO Standards and class 2 indicators according EN ISO 11140-1
5. Scientific basics of process technology
0.1-7

340 gke U. Kaiser 03/2011




(1)

(2)

)

4)

Avrupa Toplulugunun Medikal-Cihaz-Direktorliigli (MDD)

Tanitim

Medikal Cihaz Direktifi (MDD) EEC 93/42, 1993 yilinda Avrupada yururlige
konmustur.

(TGm 27 AB Uyesi Ulkelerde yerel kurallarin yerini almigtir)
Medikal cihazlarin tanitimi (MD)

insanlar iizerinde uygulanan tiim steril malzemeler medikal cihazlar olarak
tanimlanir.

Uretim gerekenleri

Pazara surilen ve Gglnci sahislara sunulan tim medikal cihazlarin gegerli
bir Uretim siirecinden gegmis olmasi gerekir.

Hastaneler dispanserler, dentistler vb.. Saglik kurumlari

Hastaneler yalnizca kendi kullanimlari igin steril madde Uretirler, piyasaya
sunmazlar.

Bunlarin da endustri gibi valide edilmigs sterilizasyon iglemlere ihtiyaci vardir
fakat islemlerin uygunlugu icin bagimsiz bir kurulusa gerek duyulmaz.

(Avrupa ve Amerikada bu durum farklidir)

7.1-19 313 gke U. Kaiser 09/2012
Validasyon ve rutin kontrol i¢in yeniden
isleme siirecine ait gecgerli standartlar
No. Siireg Gozlemler
ENISO 15883-1-5 Temizleme Yikama Makineleri Dezenfektorler (YDM)
Eger fiziksel 6lgimler yeterli degilse mikrobiyolojik
EN ISO 17665-1 oOlgtimler ve 6zel test cihazlari igin yeni validasyon
Buhar ve sicak su standardi gereklidir
EN ISO 17665-2 TS Rehber bélim no 1
EN ISO 11135-1 Gerekenler, EN 550'nin yerini alir
Etilen oksit
ENISO 11135-2 TR Rehber bélim no 1
EN ISO 11137-1 Gerekenler, EN 552'nin yerini alir
EN ISO 11137-2 Radyasyon (Isinlama) Farkl drtnler i¢in dozlama
EN ISO 11137-3 Rehber bolim no 1 ve 2
EN 15424 = |SO 25424 Formaldehit Gerekenler
EN ISO 14937 Tuma, 6ze||ik.|e Ozel bir Si.jreg hakkinda gereken bilgiler, mikrobun Slimu ve
standart yok ise kritik islem parametrelerinin kontrolu
Tamd, tekrar Temizleme, dezenfeksiyon paketleme ve
EN ISO 17664 kuIIanlllabllen al_e_tlgrln stenllzgsyonun iligkisi.
tekrar iglenmesi igin Tekrar isleme tanimlamasinin kullanici tarafindan
validasyon tamamlanmasi.
7.2-19 220 gke U. Kaiser 05/2012




Neden temizleme ve sterilizasyon islemleri validasyon gerektirir?

» Birgok steril olmayan materyal 6zellikli bir iiriin, kullanmadan énce
test edilebilir.

(6rnegin: boyu, ¢api vb..)

« Steril Uirtinler ise paketlidir. Onlarin sterilitesi, sadece mikrobiyoloji
laboratuvarlarinda aseptik sartlarda paketi agildiktan sonra test
edilebilir.

Testten sonra yeniden isleme sokulmadan kullanilamazlar

+ Medikal cihazlarin sterilitesi liretimden sonra ve kullanmadan 6nce
test edilemezler.

+ lglemin validasyonu, sadece steril iiriinlerin iiretildiginden ve sonra
da insan viicuduna uygulandigindan %100 olasilikla emin olmak
zorundadir

7.3-19 221 gke U. Kaiser 09/2012

Merkezi Sterilizasyon Unitelerinde (MSU) islemin
tekrarlanabilirliginin validasyonu

«Validasyon» nun tanimi:

1. Validasyon, tim drinlerin Uretimi veya tekrar islenmesi prosediiri ile en
zor Uretim ortami sartlarinda steril edilmeleri kavraminin kanitidir.

2. islemin tim periyotlarinda gerekli olan islem parametrelerinin basariimasi
ve yeniden uretilebilirlik gerekenlerinin garanti edilmesi igin bir test
prosedidur. Sterilizasyon isleminin yeniden Uretilebilirligi otomatik ve
uzun-suireli kalici degildir ¢linkl, buhar kalitesinin zaman iginde azalmasi
gibi bazi parametreler degisebilir.

3. Bir sterilizasyon igleminin uzun-sureli yeniden Uretilebilirlik garantisi igin
zorunlu iglem parametrelerinin rutin kontroll gerekir.

4. Orijinal islem parametrelerinin halen gecerli oldugundan emin olmak igin
tanimlanmis suire iginde (belki yilda bir) validasyon kontroli gerekir.

5. Her iki validasyon kontrolli arasinda belirtilen degiskenler nedeniyle
yeniden Uretilebilirlik otomatik olarak garanti edilemez.

7.4-19 222 gke U. Kaiser 09/2012




Gegerlilik (validasyon) nedir?

Kirli

+
steril
olmayan
triin

Amag: EN 556 (SAL = 10-°CFU/adet)’ya uygun sterilizenin garanti edilmesi.

7.5-19 223 gke Dr. U. Kaiser 01/2011

Aletlerin EN ISO 17664’e gore validasyonu
Yeniden igleme bilgisi liretici tarafindan verilmelidir.

- Temizleme ve sterilizasyon aletin dizaynina baghdir

- Pazara sunulan hatali dizayn edilmis aletler steril edilemezler
(6rnegin: demonte edilemeyen veya sokiilemeyen contali parcgalar)

- Yeniden isleme sokulan tiim aletler pazara sunulmadan énce EN ISO
17664’ye uygun olarak valide edilmelidir.

- Validasyon raporunun dokiimantasyonu ve yeniden islemeyi tanimlayan iki
ayri metodu iceren kullanma talimati Uretici tarafindan saglanmalidir.

- Uygunluk Raporu ve test raporu ureticisi yada temsilcisinden istenmelidir.

7.6-19 216 gke U. Kaiser 01/2012




Yeniden igslemenin ilgili bilegenleri

1. Yikama/Dezenfektorler (cevre donanimlarn dahil)
2. Sterilizator (cevre donanimlari dahil)

3. Programlar

4. Uriinler / Yiik

5. Paketleme

6.

Yikiin YDM’de + Sterilizatordeki konfigrasyonu

Eger bir 6ge biraz degistirilirse farkh bir sterilizasyon iglemi olusur.
Yeni bir validasyon gereklidir.

Saglik kurumlarinda problem: : Asla ayni yiik steril edilmez !!!
Cozum: Bir “Kotu Kosul” yiik konfigrasyonu tanimlamak

7.7-19 224 gke U. Kaiser 09/2012

Bir sterilizasyon igleminin validasyonu asagidakileri igerir:

+ Temizleme ve dezenfeksiyon islemi asagidakileri igerir:
— YDM (gevre donanimlari ile birlikte)
— Kullanilan program
— Temizleme ve dezenfeksiyon deterjani
— Uriinler / Yiik
+ lIslevsel kontrol
« Sterilizasyon iglemi asagidakileri igerir:
— Sterilizator (cevre donanimlani ile birlikte)
— Kullanilan programlar
— Sterilize edilmis materyaller
— Paketleme ve paketleme malzemeleri
+ Depolama
+ Son kullaniciya ulastiriimasi
+ Kalite yonetim sistemi

7.8-19 225 Dr. U. Kaiser 03/2011
gKe




Sonug (SAL = 10-%) garantisi icin gegerligin gergeklestiriimesi ve
sterilizasyon igslemlerinin uretilebilirligi

islem gelisimi (sadece endiistride — saglik bakim . o
1. tesislerinde olmamakla beraber-) Dizayn Kalifikasyonu DQ
E 2. Satin alma sureC|[1de spesifik parametrelerle Kurulum Kalifikasyonu 1Q
= kargilagmanin dogrulamasi
> .
% 1 3. | Spesifik parametlerin karsilagsmasinin dogrulamasi Operasyonngllflkasyonu
a
a. Kotg kosul” yiik konfigrasyonunun tanimlanmasi (irin Test edicinin isi
ailesi-Grubu)
Performans degerlendirilmesi
Uygun fiziksel metodlar ve/ veya kimyasal veya biyolojik
5 indikatorler ve uygun islem- canlandirma- aygitlari Performans Kalifikasyonu
" | (PCD) ‘i kullanarak, kullanilan programlarin PQ
malzemelerinin giivenlice sterilize edilmesi durumunun
gerceklestiriimesi.
6. I§Iemler|n_ uzun omgrlu g_uvenlllrllglnl temin etmek igin Test edicinin isi
uygun rutin gézlemin belirlenmesi
Gegerlilik bildirimi Test edicinin isi
Yeni Performans Kalifikasyonu Tekrar Kalifikasyon RQ
7.9-19 226 gke Dr.U. Kaiser  09/2009




Legal aspects for the implementation of the European Medical Device
Directive (MDD) in connection with validation, monitoring and
documentation of sterilization processes

In all countries of the European
Community and in the associated
member countries the Medical Device
Directive (MDD) is finally implemented
since 1998. All sterile products being
used at a human being are defined as
medical devices according to the MDD.
To produce sterile products the
validation of a sterilization process is
required. It is not sufficient to
commission the sterilizer - often
misinterpreted as  “validation”. A
sterilization process consists of the
following components:

(1) sterilizer with all accessories
and supply ingredients

(2) sterilization program selected

(3) type of goods sterilized

(4) packaging material

(5) load configuration

If one of those components is modified
(especially other types of goods) a new
validation of the process is required.

The validation of a sterilization process
is a procedure (see point 1 below)
generating a test report which
guarantees that all goods being
sterilized have achieved a sterility
assurance level (SAL) of 10° CFU per
part.

If those goods are sold to a third party
(brought to the market) according to the
MDD the validation must be checked by
a Notified Body. This process is called
“conformity process”. According to the
second modification of the MDD health
care facilities that re-process their sterile
goods do not bring products to the
markets. The re-processing is classified
as a “maintenance process”. Therefore
an individual conformity process by a
notified body is not required in this case.

However, for the application of those
goods used at the patient, health care
facilities require the same validation,
monitoring and documentation
procedures which have to be carried out
under the responsibility of the health
care facility:

(1) validation
The validation has to be carried out as
follows with the steps below:

1. Installation and operation
gualification (IQ and OQ) called
commissioning of the sterilizer
with a type test according to the
specification of the manufacturer

2. Performance qualification (PQ)
checking the sterilization
process including all goods,
packaging etc. by parameter
testing, the wuse of process
challenge devices (PCDs) with
chemical and/ or biological
indicators to proof the
sterilization in all worst case
areas of the load

Under certain sterilization
conditions for complex goods,
parametric release may not be
sufficient and biological indicator
suspensions have to be used at
worst case places for monitoring
and validation.

3. Validation report of the

commissioning and PQ
according to the technical state
of the art.

Sterilization as part of an industrial
production process, i.e. production of
sterile disposables, can be easily
validated because the sterile goods are

Version 14.02.2011
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and therefore the whole sterilization
process is always identical.

Sterilization processes in health care,
l.e. in hospitals, are more complex
because the goods to be sterilized and
the load configuration always differ. The
validation of this process therefore is
much more difficult. In order to prove the
success of the sterilization process the
validation has to refer to the so-called
worst-case load configuration.
Concerning steam sterilization the
validation standard EN ISO 17665-1
contains the requirement to define the
worst-case load (that means the
configuration that is most difficult to
sterilize) before any measurement
starts. Under the condition all other load
configurations are easier to sterilize, the
worst-case load can be wused for
validation in health care units.

(2) Routine monitoring

Routine monitoring has to be carried out
during every cycle to proof that each
cycle is running according to the
validated process. Typically temperature
and pressure-time-diagrams and also
the penetration of the sterilant have to
be monitored with a representative
process challenge device (PCD).

(3) Documentation

Most parameters of a process can be
monitored by measuring the physical
data. Any manual part of a process has
to be standardized in order to ensure
that it always is identical and therefore
comparable.

A wide-spread means of standardization
is provided by the European standard
EN ISO 9001. Instaling a quality
management system can be used to
organize the standardized processes,
i.e. in so-called SOPs (Standard
Operation Procedures).

All relevant data collected during the
monitoring process have to be
documented at a documentation chart
i.e. the batch number for each cycle, the
production date, the responsible person,
and — if applicable — the expiry date. The
same data but at least the batch number
has to be documented on each pack.

In case a patient gets a secondary
infection, legal proceedings may be
raised and the health care facility has to
provide data to proof that the
re-processing of sterile goods has been
carried out according to the latest
technology standard.

This standard is reflected in local laws
and in European and international
standards like:

EN-1SO 14937
Validation and routine monitoring for
sterilization processes

EN ISO 11137-1
Validation  of
processes

radiation  sterilization

EN 15424
Validation of Low-Temperature Steam
Formaldehyde (LTSF) sterilization
processes

EN ISO 11135-1
Validation of ETO sterilization processes

EN ISO 17665-1
Validation of steam sterilization processes

EN 556-1 + -2
Definition of sterility assurance level

The gke application laboratory may
provide more detailed information about
validation, monitoring and
documentation of your individual
sterilization process.

Version 14.02.2011
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Processing Cycle of reusable sterile Goods

Processing area (CSSD)

Cleaning/ Functional Sterility

D et . —" Assembling Packaging Sterilization R Storage

Trans- Trans-
portation portation

Operation theatre

Opening of the primary Sterility release check
pack Operation theatre
theatre usage preparation Opening of the secondary pack

Provisional : Operation
’ Pre cleaning
packaging

9.1-4 259 gke U. Kaiser 07/2005

Requirements for a Quality Management System
in the CSSD-Department
(Extract of 1ISO 9000:2000 and ISO 13485)

e Written standard operation procedure for all relevant jobs (SOPs)

« Assignment of all SOPs to the responsible person in charge
(job description)

e Substitution plan
(Also the substitute person requires a job description.)

« Training of all responsible people in charge
(also the substitute persons)

* Monitoring of all relevant process parameters
e Batch related documentation of relevant process
- Patient related documentation based on the batch produced

9.2-4 260 gke U. Kaiser 07/2005




General information about National, European
and International standards

National Standards
DIN
BS
European Standards

are mandatory for all EU member countries including the associative countries Norway, Iceland and Switzerland.
EU member countries are: Austria, Belgium, Bulgaria, Czech Republic, Cyprus, Denmark, Estonia, Finland,
France, Germany, Greece, Hungary, Ireland, Italia, Latvia, Lithuania, Luxembourg, Malta, Netherlands, Poland,

- Deutsche Industrie Norm

- British Standard etc.

Portugal, Romania, Slovakia, Slovenia, Spain, Sweden, and the United Kingdom.

CEN
EN XXX
prEN XXX

- Comité Européen de Normalisation

- European Norm

- Preliminary European Norm (Draft, no final Standard)

In case a European standard is published, national
automatically become obsolete within the EC member

standards with the same content

countries.

World Wide Standards

ISO
ISO XXX
ISO/DIS XXX

- International Standard Organization
- International Standard
- Draft International Standard (no final version)

ISO members are the national standard organizations of all European countries, USA, Japan and many other

countries.

In 2005 many ISO- and EN standards merged to one identical EN-

ISO standard.

Standards for biological and chemical indicators as well as standards for validation are currently merging.

EN-ISO XXX - International Standard, taken over as European Norm as well
10.1-29 263 gke U. Kaiser 03/2008
AT,
Standards for Reprocessing Processes (1)
- - Washing Chemical Biological .
| VAR | | SISl | | Disinfection Indicators Indicators RECLERI,
ENISO 14937 EN 285 ENISO 15883-1 EN 867-5 ENISO 11138-1 ENISO 11607-1
qf s for i for large General Requirements Chemical indicator General requirements Packaging of medical
y o (over 541) for. = systems for steam and classifications on devices
and routine monitoring of sterilizers (Test standard el 1)
all sterilization processes EN 13060 for hollow load test) ENISO 11607-2

ENISO 11135-1 -2
EO processes

ENISO 11137-1-3
Radiation processes
ISO/PDTS 13004

Requirements for small
sterilizers (below 54 )

EN ISO 15883-2

W/D requirements for

surgical i

EN 14180
Requirements for
LTSF sterilizers

EN SO 11140-1

ENISO 11138-2
Bl for EO sterilization

Validation requirements
for forming p

General req b
ifications and test

EN SO 17665-1 -3
Steam processes

EN 1422
Requirements for
EO sterilizers

ENISO 15883-3
W/D requirements for

procedure for chemical

ENI1SO 11138-3
Bl for steam sterilization

)

containers for human

waste

ENISO 11140-3
i for the

q
original BD-test page

ENISO 11138-4
Bl for dry heat ilizati

prEN ISO/PTS 16775

Guidance for the
application of

ENISO 11607-1+2

ENISO 11138-5
Bl for LTSF ilizati

ENISO 15883-4
/D i

EN 868 Series 2-10
Packaging of sterile
goods

EN 15424 = Wi q for
EN ISO 25424 i EN ISO 11140-4 1SO 11138-6
LTSF processes EN ISO 18472 — qu nts for BD- BI for H,0, sterilization
qui for test EN ISO/TS 15883-5 SIEEESS (under development,
ENSO 14937 sterilizers W/Ds - test soils and no draft available)
also for HZOZ/‘F'Iasma (resistometers) methods 1SO 11140-5
processes, since no qui for the EN SO 14161
special standard available DIN 58951 EN ISO 15883-6 US BD-test Guidance for the
prEN ISO 20857 Requirements for W/Ds — Requi - SEI?C:'.OH' 'ﬁ‘; and o
Dry heat processes steam sterilizers in and tests for general _PrENISO 11140-6 interpretation of the results
i purpose W/Ds with will substitute EN 867-5 for biological indicators
EN ISO 17664 thermal disi i Requirements for
i = Hollow load test
Inlorrqatlt)or;about " DIN 58946 Zor prEN 1SO 158837
v 5 3 o . W/Ds - Requirements
medical devices installation and ENISO 15882
ion of steam and tests for gen_eral Guidance for the
DIN 58921 sterilizers purpose W/Ds with selection, use and
Validation of medical chiem ca) tionfor |~ |interpretation of the resuits
device simulators (MDS) DIN 58948-7 bedframes, containers, o chemicalindicators
(English version available) red ! anf;r etc.
of European Medical
ENrSfG'Jj low temperature Device Directive
Sterility St Level Sterllizers (D) €Rr2
10.2-29 264-1 gke U. Kaiser 02/20 13
AT




Standards for Reprocessing Processes (2)

Requirements on

and antiseptics

Sterilizationin place

Pharmaceutical Sterilizing Dlsu_'lff-.\ctants Aseptlc_al PerTiteE SEREGE
Procedures agents and disinfectors Production
DIN 58950-1 EN ISO 14160 EN 1499 EN ISO 13408-1 ENO80 ENISO 11139
Definitions Liquid chemical Hygienic cleaning General Requirements Symbolsfor labeling | |Terms and definitionsin
sterilizing agents for of hands of medical devices sterilization standards
medical devices
EN 1500 EN ISO 13408-2 EN 1041 ENISO
Hygienic hand Filtration Information supplied by 11737-1-2
Lo the R,
dical devi thod:
DIN 12353 EN ISOl3408-3 medical aevice methods
Preservation of test Lyophilization EN 15224 ENISO 14971
organisms ; services Risk management of
EN ISO 13408-4 medical devices
EN 14476 Clean-in-place ENISO 13485 EN 15986
Virucidal quantitative technologies Medical device quality
jon test for system Symbolsto mark
DIN 58950-7 chemical disinfectants. EN ISO 13408-5 medical devices
) EN15223-1

services and local
environment

Symbols for labeling
of medical devices

DIN 58949
Steam disinfection Elg)llfmor 51351:23-56 EN ISO 10993-1 -17
apparatus 4 Classificati

of

| Surgical drapes |

RKI* list of tested
disinfectants and
disinfection

p

EN 13795
Surgical drapes, gowns
and clean air suits
General requirements

1 RKI = Robert Koch Institute, Germany
2 VAH = Association for applied hygiene, Germany

2 list of
ectants

medical devices

10.3-29

264-2

gke_

U. Kaiser

02/2013

Merged European CEN- and international ISO-standards
for non-biological (chemical) indicators

£ Standards EN 867, parts 1 - 5 ISO-Standards 11140:1994
Non-LlJ)Ii'gloe?cnal sagtea;ss(chemical iidiscat;rs) parts1-2. EN) ISO 111402005, parts 1 - 6
for t?estin iterilization rocesses, Non-biological systems New standards combining old
g S " p . (chemical indicators), EN and ISO standards
(will be withdrawn) R
(old version is withdrawn)
Part1 | General requirements Part1 Clas_5|f|cat|0n and general pPart1 Clas_5|f|cat|on and general
witarawn | requirements class 1-6 requirements class 1-6
Requirement on test Part2 .
Part2 | Process indicators (class A) for use in part 2 | equipment for steam, EO, | does E.NI-ISQ %8422 IESI gqtjllprggnttfor
windaon | Steam, EO, FO and dry heat winaawn | FO and dry heat not lological and chemical indicators
o N (separate Standard)
sterilization processes exist
Part3 — . This Euro norm is transferred to .
wiraram | C125S B indicators-sheets foruse inthe | -\« siandard and is withdrawn | part3 | 'ndicators of class 27f0rtest sheets for
Bowie-Dick-Test steam penetration (= EN 867-3)
as EN Standard
. . Indicators of class 2 for test packs for
- This Euro norm is transferred to )
Part 4 | Class B indicators for use as EN-ISO Standard and is withdrawn | Part 4 steam penetration; reference BD-test
windraon | alternative to the BD-Test 25 EN Standard pack according to the European
standard EN 285 (= EN 867-4)
Indicators of class 2 for test sheets
New, no EN- or ISO Standard existing until now. Part5s and test packs for the air removal;
The new standard is no EN but only an ISO standard test reference BD-test-pack according
to AAMI — USA
Class B indicator system for use in This Euro norm is currently Class 2 indicator for use in large
Part5 | large sterilizers according to modified into an EN-ISO Standard, | Part6 | sterilizers acc. to EN 285 and table-
wmee | EN 285 and small sterilizers according | after that EN 867-1 and -5 are (Draft) | top sterilizers acc. to EN 13060
to EN 13060 withdrawn completely (= EN 867-5)
EN ISO 15882 Chemical indicators
Will be revised and adopted to the new EN-ISO 11140 series Guidance for selection, use and
interpretation of results
10.5-29 266 gke U. Kaiser 07/2009
AT,




European Norms (EN) and/or International Standards (ISO) for
sterilizers, packaging material, sterilization moni toring and validation

7. Technical requirements for sterilizers

EN 285:2008 Healthcare steam sterilizers > 54 |
To the BD type test the hollow load type test according EN 867-5 had been added to
assure that hollow devices and MIS instruments can be sterilized

EN 13060 Small steam sterilizers < 54 |

EN 13060 divides small steam sterilizers into the fo  llowing types:

Steam sterilization process Application Type
) all types of packaged, hollow, solid and porous goods

Fractionated vacuum have to be tested with the hollow load PCD B
- non-packaged, solid goods to be used immediately

Gravity displacement or after sterilization or for goods to be sterilized to N

single vacuum X B )
9 prevent cross-infections (no hollow devices)

Depending on the

manufacturer's specification goods, specified by the manufacturer S

Type B sterilizers require fractionated vacuum and must pass the hollow load test (EN 867-5).

EN 14180 Low temperature steam-formaldehyde sterilizers
Requirements and testing methods
EN 1422 Ethylene oxide sterilizers — Requirements and testing methods

EN ISO 18472 Resistometer (Test sterilizer) for biological and chemical indicators

DIN 58951 Steam sterilizers for laboratories - Part Il: Requirements

All sterilizers (re-)sterilizing medical products are medical devices (MDs) and classified as 2b in
the Medical-Device-Directive (MDD).

10.12-29 271 gk U. Kaiser 07/2009

Differences between
small and big steam sterilizers for the health care market

Usable volume Sterilizer Requirement of the standard /
30x30x60 cm =1 STU standard type test

Successful air-removal

small sterilizers . .
hollow load helix test according
<b54lor>54]| EN 13060 to EN 867-5

1 STU does not fit into type- B

the chamber -
N According to the specifications

.S —
of the manufacturer
Edition 1994
5541 BD-Test 7 kg (European)
- " big sterilizers Since 01/2008:
1 STU or more fits into EN 285 m

the chamber .
hollow load test according to

EN 867-5

10.13-29 272 U. Kaiser 07/2009
gKe




Classification of chemical indicators for different sterilization
processes according to the International standard E N-1ISO 11140-1

Class Description

| Process indicators

Il Indicators for specific use
(Details are found in other Standards)

1l Single parameter indicators

\Y Multi-parameter indicators
\% Integrating indicators
(emulating biological indicators)
\i Emulating indicators
10.15-29 274 gke U. Kaiser 06/2005

Robert Koch Institute (RKI) Recommendation
Requirements to the Hygiene during
Reprocessing of Medical Devices, 10/2012

Quote in attachment of annex 4
~Special information for the use of chemical indica
(page 1273-1274)

tors*

Page 1 of EN ISO 11140 differentiates several classes of chem ical

indicators with different challenges. However this classi

hierarchical graduation (,better* or ,worse*).

[..]

fication is no

Indicator systems of class 2 are required for special tests, which are
required in the standards about sterilizers, they consist o f a Process
Challenge Device (PCD) and an indicator inside.

02/2013

10.16-29 369 gke J. Metzing




Definition and construction of
Indicators according EN ISO 11140-1

Indicators of the classes 1, 3, 4, 5 and 6:

Consist of indicator substance on a carrier materia |
(eventually self-adhesive indicator strip)

All Specifications are determined in EN ISO 11140-1  for the different indicator
classes and sterilization processes

10.17-29 275 J. Metzing 04/2008
gKe

Definition and construction of
Indicators according EN ISO 11140-1

Indicators of class 2 according EN ISO 11140-1:

Consist of a specific test load (PCD = Process Chal  lenge Device)
and indicator system (indicator strip) or another d etector

The specifications of class 2 Indicators are not___ described in
EN ISO 11140-1, but in other standards, i.e.:

EN 285 (Bowie-Dick-Test),

EN ISO 11140-3 (Indicator system / test sheet for B owie-Dick-Test in EN 285,
EN ISO 11140-4 (test method to validate BD-Simulati  on Tests),

1ISO 11140-5 (USA BD-Simulation Test)

EN 867-5 (hollow load helix test) - standard current  ly modfied to become
Draft EN ISO 11140-6

DIN 58921 (Medical Device Simulator)

etc.

A class 2 indicator is a combination of test device (PCD) and indicator system.
The single components cannot be used separately wit hout revalidation and are
not defined in a class (see picture).

The question: ,Which class of indicator is inside t he PCD?"

is an invalid question.

10.18-29 276 gke J. Metzing 11/2010




Definition and construction of the indiator accordi

O +

Indicator substance/
Indicator reagent

[©) -

Indicator system

-

Carrier material

Specific test load,

ng EN-ISO 11140-1

8

Indicator ,

i.e. used as process or
package indicator with
one of the classes 1, 3,
4,50r6

Indicator
class 2, consisting of

(if used inside a PCD) i.e. Process
has no defined Challenge Device PCD and detector
standard class (PCD) (i-e. indicator strip)
10.19-29 277 gke J. Metzing 03/2008
Difference between habitual language use and defini  tions

according EN-ISO 11140-1 class 2 indicators

Habitual language
use

Picture

Name according
EN-ISO 11140-1

Indicator strip to be used
in PCD

Indicator system

(0]

Process Challenge Devic
(PCD)
(without indicator strip)

Specific test load

Indicator system
(PCD with
indicator strip inside)

Indicator

(class 2 Indicator)
in the form it is used

10.20-29 278

J. Metzing

07/2007




PTFE-Helix-PCD design according
EN 867-5 and EN ISO/DIS 11140-6

I 77777
2

? “/(J”/I/Iﬂmﬂlllml
: 30,00:0,10
' 6.50

[ 7‘

g.fo j : Vitonring

»‘L 1.50
10.23-29 333 gke U. Kaiser 12/2010

AT,

Specification and handling of
class 2 indicators according EN 1SO 11140-1

¢) Requirements on the leak tightness

Seal test according EN 867-5, paragraph 5.1.6.1
Seal of demountable cap on process challenge device

The seal test describes as test setup a PCD which b uilds up pressure inside using a
syringe and an adapter. The closed PCD is put into a water bath
(according 5.1.6.1) and into an oil bath (accordin g 5.1.6.2) with maximum
sterilization temperature, i.e. 140°C. When pressur ized with a syringe, no bubbles
must be visible.

10.26- J. Metzing 4
0.26-29 283 k i 04/2008




Pathogenic micro-organisms causing disease

1. Micro-organisms (with DNA) and Exotoxins

Bacteria (micro-organisms)

Protozoa (animals)

Fungi (plants)

Viruses (obligate cell parasites of bacteria, animals, plants)
Exotoxins toxic substances that are released from bacteria

(e.g. enterotoxins, diphtheria toxins, botulinus toxins)

These substances can be inactivated in standard ste  rilization processes.

2. Chemical substances (without DNA)

Prions Proteins
responsible for BSE, CJD (Creutzfeld Jacob disease)
Pyrogens Endotoxins toxic substances inside of bacteria which are released during

decomposition of mainly Gram-negative bacteria
(e.g. Lipopolysaccharides LPS)

Chemical substances, that cause an immune defense reaction

Those substances cannot be securely inactivated in standard sterilization processes.

2.1-17 108 gk U. Kaiser 07/2005

Resistance of important micro-organism-groups
depending on temperature and time

Temperature of water 80°C 100°C 121°C 134°C

Plasmodia
Flagellats
Viruses

la 1-5min -- - --
Bacteria without spores
Yeasts

Moulds

Ib Spores of yeasts and moulds 5—10 min 1 min - --

I Sp(_)res of germs with low _ 1— 60 min 1 min ~
resistance

1] Spores of germs with higher .
: 60 min ) ;
Reference | resistance - —60 hrs 8 min 1 min
indicator (G. stearothermophilus) ’

I\ Thermo-resistant spores - -- - up to 6 hrs.

Priones .
v (Kreutzfeld-Jacob-disease) 30— 60 min

2.2-17 109 gke U. Kaiser 07/2005




Standardized Biological Organisms for Sterilization monitoring
Sterilization process Incubation
Bacteria type P ATCC-No.: * temperature
to be checked C]
Dry heat,
Ethylene oxide,
1. B.atrophaeus o
(formerly : B. subtilis) Formaldehyde } disimf:cr:tion 9372 35°C
Steam
only
Steam,
2. G. stearothermophilus Formaldehyde 7953 55°C
Hydrogen peroxide
- y-and o
3. B.pumilus cobalt radiation 27142 35°C
* American-Type-Culture-Collection
2.3-17 110 gke U. Kaiser 07/2005
The survival curve of microorganisms per part for t he steam
sterilization process at different temperatures
1100000
__ 1000000 o 013 mi
= (134°C) =0, r_nln
g 900000 - Duzrrey =13 min
D 800000 - (110°C) =13 min
[T =10°C
©, 700000 -
£ 600000 -
c
S 500000
(o2}
E 400000 -
5 300000 110°C
o 121 °C
g 200000 - 134 °C
o
0 ; ; : ‘ ‘ ‘
0 4 6 8 10 12 14 16
time [min]
2.4-17 111 U. Kaiser 07/2005
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G. Stearothermophilus
Temperature - Time - Dependent - Kill - Kinetics

Number of microbiological Number of microbiological
survivors [CRUI] survivors [CFU]
1000000 108
100 °C no spore kill
100000 10°
10000 == =pgmmmmmmmmmmmm—mm o o= 110°C 10%
1 1
1000 £ ____1' _______ : 10°
1 | 1
FLUCH S PR [ \ ! 102
! H ] 1
O R Rk - Fo---3 > ! 10t
N L N : 109
! i ] | !
01 : i ] i ] 101 Valuesbelow 1
! ' ] i ! (=10°) =
! ! H g contamination
oot 13}1 °C H H ! : 107 probability for
1 i ] ' 1 ,  sterile production
0,001 ! ! ! 1 1 107 (sterility Assurance
i ! ' ! . Level— SAL)
0,0001 | \ . 1 1 10*
! \ ] 1 1
0,00001 H H H | H 10°
1 i H H 1
0,000001 : L 1 1 10°
? 4 6 8 10 : 12 14 16 18 20 22
v v Fg-Value ¥ Fo-Value
Dizs-c D121 oc Diio-c
Time [min]
2.5-17 112 U. Kaiser 09/2007
gke
Sterility Assurance Level (SAL)
1 - Number of contaminated packs =0,1=10"[CFUlpar(] \
10 Number of total packs
10 - Number of contaminated packs =0,1=10"[CFUlpar(]
100 Number of total packs
_1 _ Number of contaminated packs _ 0,01=10[CFUlpar] S | terility
100 Number of total packs
A | ssurance
L |evel
1 _ Number of contaminated packs _ 0,000001 = 10" *[CFU/part]
1.000.000 Number of total packs

J

EN 556-1: products sterilized in packs: SAL=10 ¢ [CFU/part]
EN 556-2: sterile filling of liquids: SAL 2 1023[CFU/part]

2.6-17 113 gke U. Kaiser 06/2008




Total resistance of biological indicators

is depending on: (1) logarithm of the population (IgPop)
(2) resistance of the germs (D-value)

Total resistance of a Bl = F go-value [min] = IgPop x D-value [min]

The Fgo-value is the time to reduce the population
to the mean value of 1 CFU (66% growth)

o S
% Growth Sterilization time Population D-value
100 (IgPop-2) x D-value = survival [CFU] [min] F g0 [min]
90 (IgPop-1) x D-value 106 15 9
66 IlgPop  x D-value 105 2.0 10
10 (IgPop+1) x D-value
1 (IgPop+2) x D-value The indicator with the lower population has a
higher total resistance but is less expensive.
0.1 (IgPop+3) x D-value

0.01 (IgPop+4) x D-value = kill

2.7-17 114 w U. Kaiser 06/2011

Determination of the z-value

100
™ Experimentally measured D-values at
different temperatures
= Regression line
= 10 F == === ==========2=====aa=
£
Q
=
L T T
! z-value [°C '
a rel
'
0 L + T
117
100 105 110 115 120 125 130 135

Temperature [°C]

The z-value (expressed in °C) is the temperature dif  ference which is
necessary to change the D-value by factor 10.

In the above example: z-value = 8°C.

2.14-17 120 w U. Kaiser 09/2007




PO Db =

Medikal Cihazlarin Yeniden igslenmesi
Temizleme / Dezenfeksiyon / Sterilizasyon

Temizleme islemleri
islem Teknolojisi
Rutin Kontrol

Kritik degiskenlerin temizleme islemine etkisi

Temizleme kontrolu

Temizleme indikatorleri i¢in gke Test metodu

Temizleme ve dezenfeksiyon igslemlerinin EN ISO 15883 serisine
uygun validasyon proseduru

Temizleme igin EN ISO 15883 serisi Standardi

0.2-7

554 gke U. Kaiser

02/2012




Yikama-Dezenfektdér Makinelerinde (YDM)
Temizleme i slemleri hakkinda teknik bilgi
I. Temizleme i glemlerini etkileyen kritik de  giskenler

"Temiz" ve "Dezenfekte" Tanimi

Temizleme prosedirinin aciklamasi

Alet tasarimi

Aletlerin tzerindeki kontaminantlar

Temizlik maddelerinin (ajanlarin) mekanizmasi

Temizleme éncesinde aletler lizerindeki yapilan 6n  -iglemler

Paslanma

Su kalitesi

© ©®© NGOk wDdPR

Temizleme Cihazlar (Yikama yontemleri)
10. Tipik YDM temizleme proseddrleri

11. YDM iginde termal dezenfeksiyon siirecindeki A ,-degerinin tanimi
Temizleme siirecinde, sireci olduk¢a komplike hale getiren 20'den fazla
bagimsiz degisken olmasi sonucu, yukarida listelenen kritik parametreler
alt gruplara ayrilmistir. Hali hazirda sadece ¢ok az sayida bilimsel siire¢
parametresi mevcuttur.

1.1-30 500 gke U. Kaiser 07/2012

1. "Temiz" ve "Dezenfekte“Tanimi

Temiz

Lumenli aletlerin tim i¢ ve dis ylizeylerindeki her turli kir, temizleme-,
sterilizasyon- ve/veya yaglama- maddelerinin daha sonraki kullanimlar igin
kabul edilebilir bir diizeye kadar arindiriimasi.

Dezenfekte

Bir aletin Uzerindeki (patojenik) mikroplarin normal kullanim sirasinda (deri
altt miidahale hari¢) enfeksiyon olusturamayacak diizeye kadar arindiriimasi.
Dezenfektanlar bakteri, mantar ve virisleri yok edici 6zellikte olmak

zorundadir.
En etkili dezenfektan kaynar sudur.

1.2-30 500 gke U. Kaiser 07/2012




2. Temizleme prosediriiniin agiklamasi
Sinner Dongusu

Herbert Sinner* temizlemeyi birbiri ile etkilesen
ve birbirini  tamamlayan 4  degiskenle
tanimlamistir. Temizleme etkisinin korunmasi
icin eger bir deger artarsa digerinin dusmesi
gerekmektedir.

| Mekanikler |“ Sicaklik
Kimyasallar Zaman

1. Mekanik itme ile maddenin bir ylizeyden ayrilmasi.

2. Ayirma iglemi siirecinin bagarisi, maddelerin katilagmasi ve bu katiliga
uygulanan kuvvete baghdir.

3. YDM'nin kuvvet etkisi bir piskuirttici tarafindan olugturulur ve belirli bir
bolgeye dogru yapilan darbe miktarina baglidir.

4. Eger kuvvet etkisi yapigskan maddenin uzaklastiriimasi icin yeterli degilse,
kuvvet etkisi artirilabilir ya da katilagsma temizlik malzemeleri kullanilarak

zayiflatilabilir
*1900 in Chemnitz, T 1988 in Hilden, Almanya, Henkel'in énceki temizleme maddeleri uygulama teknolojisi miduirii
1.3-30 599 gke J. Metzing 01/2013

3. Alet Tasarimi (1)

- Geometrik tasarim
- dig sekil
- lumen
- ylzey
- ekoseli
- ¢tkintil (delgi, trepan)
- ekli gergin teller (gelik tel)
- valfler
- contalar

- Malzeme

- plastik ya da metalin yiizey polarizasyonu

- yuizey porozitesi (plastik malzemeler)

- kimyasal 6zelligi
- ylzeyin pH degeri (aliminyum)
- pasif tabaka (paslanmaz ¢elik + altiminyum)
- korozyon 6zellikleri (temizlik maddeleri icin 6nemli)
- Termal stabilite

- Yapisal detaylar
- sokulebilirlik
- yikama kanallari
- endoskoplar icindeki akim-ydnu karakteristigi (backmixing)
- sonu kapali alanlar
- hareket eden contali alanlar

1.4-30 501 gke U. Kaiser 12/2011




Yapisal dzelliklerine gore tibbi alet gruplari

Grup |Alet Tipi Ornekler
Temizleme sonuglarinin gorsel
denetimine/dogrulamasina izin veren Yara retraktorleri, speculum
1 aletler

. Makaslar, kutu Kilitli aletler, cift kademeli
Eklemli aletler
2 forsepsler ve klempler

Kayar-milli yapidaki aletler

3 (sokulebilen/sckulemeyen) Punclar, ronjsrier

Borusal —milli yapidaki aletler MIC*-aletleri, emme cihazlari, lumenli
4 (sokulebilen/sckulemeyen) aletler, artroskopik trag makineleri

Mikro cerrahi aletleri (grup 2-4 benzeri
5 ancak daha filigran)

Karmasik yapidaki aletler (degisik
yapisal 6zelliklerin birlesimi) > yeniden | implantat ekleme aletleri / sistemleri,

islem surecinde 6zel igslem gereksinimi motor sistemleri
6 duyar.
intramediiler raybalar, gigli testereler,
Esnek/bukulebilen Aletler esnek biyopsi forsepsleri, esnek yabanci
7 cisim forsepsleri

* MIC-Aletleri: Mikro invaziv Cerrahi aletleri

1.5-30 555 gke U. Kaiser 10/2011

3. Alet Tasarimi (2)

EN ISO 17664’e gore aletlerin validasyonu
Uretici tarafindan sa §lanmasi gereken yeniden i glem siireci bilgileri

- Alet tasarimina bagli temizleme ve sterilizasyon

- Yanlis tasarim sonucu sterilize edilemeyen, piyasadaki aletler
(Orn, sokillemeyen ya da contalari hareket eden)

- Yeniden iglem gorebilen tiim aletlerin, piyasaya sirtlmeden 6nce EN ISO
17664’e gore onaylanmasi gereklidir

- Uretici tarafindan, validasyon raporunun dokiimantasyonu ve iki ayri
yeniden isleme yontemi hakkindaki kullanim talimatlari saglanmalidir.

- Uygunluk sertifikasinin ve test raporunun tedarikciden alinmasi tavsiye edilir.

1.6-30 216-2 gke U. Kaiser 01/2012




4. Aletler Gizerindeki kontaminantlar

Kontaminat tipleri
- Kemik tozu
- Dis ve kemik macunu
- Yaglayici ve koruyucu maddeler, merhemler, yaglar (kati/sivi)
- Vucut sivilari (kan, idrar, salya, digki) ve hiicre malzemesi igerigi:
- Proteinler (kan) (%70 - 80 soguk suda ¢dziinen proteinler)
(Karmasik hiicre yapilarr) (%20 - 30 suda ¢dzunmeyen proteinler)
- Lipidler, yaglar
- Karbonhidratlar

- Mukopolisakkaridler (mukus, salya)
- Yuksek Frekansli (HF) aletlerinde kabuklanma
- llag kalintilari
- Kontrast medya
- Dezenfektan-denature olmus proteinler
- Lifler ve parcgaciklar
- Kontaminatlarin fiziksel + kimyasal 6zellikleri

- Kir kalinhgi

- Bolum, vida ve limenlerin i¢ kismi (celik teller)

- Gozenekli yapilarin i¢ kismi

- Suda ¢ozunebilirlik, evet/hayir

- Malzeme ylzeyi ve kir arasindaki kimyasal etkilesim

Biyofilmler

Bakteri + su yuzeyde koloni sebekeleri olugturur.

1.7-30 503 gke U. Kaiser 02/2012
Kir Turleri
. Alet Tipi
Kir Ornekler
Kemik tozu Kemik tozu suda ¢6zinmez ve kimyasal olarak klasik islem kimyasallari ile

¢ozilmez.

HF aletlerinde
kabuklanma

HF cerrahi aletler, ve bazi durumlarda ultrasonik makaslar, denatire olmus kan ve
dokudan olusan kire¢ barindirir ve bu kire¢ pek ¢ok otomatik standart islemle
temizlenemez.

Mukopolisakkaridl
er (mukus, salya)

Kurumus mukus temel olarak "donmus" karbonhidratlardan olusur ve sadece
maserasyon sonrasindan ayristirilarak ¢ozilebilir.

Lipidler, Merhemler, kati ve sivi yaglar suda ¢ézinmez; sadece emidilsifiye edilebilir ve
merhemler, ya glar | bunun ardindan temizlenebilir. Kati merhem bazlar ve yaglar kaynama noktasini
(kati/sivi) gegmelidir; 6rnegin, emulsifiye edilmelerinden énce sivi halinde getiriimis olmalidir.
ilag kalintilari Bunl_ar kontrast me(_iyal_an, boyalar, fibrin ve diger yapistiricilar, tuzlu su ¢ézeltisi,
kemik macunu, vb. igerir.
Dezenfektan- Proteinler, dezenfektanlar ile denatire edilmis ve boylece ¢6zinmez halde iglem
denatiire olmu g goérmusse, 6zel temizlik islemi gerektirir
proteinler

Lifler ve partik dller

Lifler ve parcaciklar deterjanlar ile ¢ézilup pargalanamaz ve YDM'ler igerisindeki
yeniden islem streglerini surdiren sistemler ya da alet lumenlerinin tikanmasina yol
acabilir.

1.8-30

556 U. Kaiser 10/2011
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5. Temizleme maddelerinin mekanizmasi

- Siviiginde kirin ¢ézinmesi:

- Suda-¢ozlinen bilesenlerin hidrolizler ile karmasik organik bilesenlerin
¢6zunmesi. pH degerinin arttirilmasi ile hidroliz hizlandiriimistir

- Farkli enzimler kullanilarak organik kirlerin Enzimatik ¢6zinmesi

- Deterjan ve tenside (sabunlar) kullanimi:

- Suda-¢6zuinmeyen- kirler tarafindan emilen deterjanlar stabil bir siispansiyon
olarak sivi Ustiinde yuzen kir partikulleri olusturur.

Deterjanlar (sabunlar) bipolar molekdllerden olusur ve su ile karigarak polar bir bilegim
olustururlar ve yaglar gibi non-polar bilesenler non-polar bilesenlerle karisir. Her iki sivi
kismen sabunla ama deterjan olmadan birbirleriyle karigamazlar.

1.9-30 582 gke U. Kaiser 01/2012

Yizey Aktif Maddeler / Deterjanlar

Yuzey aktif maddeler polar ve non-polar kisimlardan olusan maddelerdir ve
bunlar iki tipte karisabilir ve karigamaz sivilardan olusur. Ornegin su polar, yag
ise non-polardir. Yuzey aktif maddeler temizleme iglemini kolaylastirmak igin
aktif maddelerle (deterjanlarla) yikanir.

Yizey-aktif — yag su iginde

C—
Seker Benzin "
Cila, mum

Kaynak: www.wikipedia.de

1.10-30 588 gke U. Kaiser 02/2012




pH-Value

Su H,O molekiilleri icerir. Molekdillerin kiigiik bir kismi H* ve OH-iyonlarina ¢ézunur
(aynisir):

H,0O —= H%, + OH T4
20°C’deki konsantrasyon H* ve OH-iyonu 107 mol/l dir. Uriiniin her iki konsantrasyonu
asagidaki gibidir:

c(H") Oc(OH) = 1§8Yxd [ mol = nr:glz
Eger Ustel ekleme yapiimigsa
pH

p negatif logaritmadir: + pOH = 14

Buna suyun iyonik Griinii  denir. Ustiine asit veya baz eklense bile bu spesifik karakteristik
degismez. Eger H* iyon konsantrasyonu artarsa, OH- iyon konsantrasyonu azalir fakat triin
her zaman degismez olarak kalir.

neutral

increasingly basic

14 13 12 11 10 9 8 7 6 5 4 3 2 1 DpOH-vaIue pH pOH
Hidroklorik asit (0,5 mol/l) 1,3 12,7
Su 7,0 7,0
pH-vaIueO 1 2 3 4 5 6 7 8 9 10 11 12 13 14
increasingly acidic Sodyum hidroksit (0,5 mol/l) 12,7 13
neutral
1.11-30 583 gke U. Kaiser 07/2012
AT,

Enzimler

Enzimler suda-¢6zilebilen parcaciklardaki suda-¢6ziilmeyen organik
bilesenleri ayristirir.

Farkli enzimler: farkli seyleri ayristirir:
- Lipaz - Lipidler
- Proteaz - Proteinler
- Amilaz - Mukopolisakaridler
- Selulaz - Seliiloz

Enzimler yalnizca zayif asitler ve zayif alkalin ¢oziicllerde kararhdir. Yiksek
alkalinli temizleyicilerde enzimatik bilesenler 2-bilesenli sistemler olarak
sunulur ve kullaniimadan énce karigtirilir.

1-12-30 584 gke U. Kaiser 06/2012




Temizleme ajanlarinin kompozisyonu ve reaksiyonu

En dnemli etken parametreler pH-degeri ve enzim faaliyetidir.

pH-arali g1 pH-degeri | Enzzimler
Asidik 5-6
NGtr 68 2 bilegenli sistem
- olarak enzimli ve
Zayif alkalin 9-10 enzimsiz olarak
Alkalin 10-11 | aynlr
Yiksek alkalin 13-14 Yok

llave olarak, temizleme ajanlarinin icerisinde deterjanlar, yiizey-aktif maddeler, fosfatlar,
dezenfektanlar, pas dnleyiciler ve koruyucular yer almaktadir.
Suda-¢dzulmeyen biittn kirler, temizleme prosediri s irasinda cikartilabilmeleri igin

¢ozdurtlmelidir

Kdpuklenmeyi 6nlemek icin 40°C’nin tzerinde sicakliklarda deterjan enjekte edilmeli.

Alkalin deterjanlar yuksek sicakliklarda daha etikilidir ancak enzimleri yok eder.

Yiksek alkalin deterjanlar, asitler veya asidik tuzlarla yikandiktan sonra nétralizasyon gerektirir.

Yuksek pH RKI* / Almanya tarafindan Prionlari yok etmek ve uzaklastirmak icin tavsiye edilir.

- Yuksek pH'ta ve 75°C’de prionlar daha iyi hidroliz olur.

- Enzimler yiksek pH'ta ve 55°C’den ylksek sicaklikta deger kaybedebilir hatta etkisizlesebilir.

- Yuksek sicaklik ve pH, dusuk ve uzun sire depolanmis deterjan ve enzimlerden sakiniimali.

Enzimlerin depolanma sirelerini arttirmak igin yiksek pH’li deterjanlarla enzimlerin farkli
bidonlarda depolanmasi tavsiye edilir.

* RKI:_Robert Koch Enstitusi

1.13-30 585 gke _ U. Kaiser 01/2013

Temizleme i gslem yapisinin sinirlari

- Ultrasonik temizleme banyolari aletleri bozabilir

- Yanlis firca secimi ile alet ylzeyleri gizilebilir

- Yiiksek pH-degerinde paslanma riski (Ornek: Aliiminyum-magnezyum alagimlar)
- Sicakliga dayaniksiz materyaller

Asagidaki 5 degiskenin kombinasyonu temizleme sonucunu etkiler:

Aletin yapisi

Kirin tipi

Kullandiktan sonra ve temizlemeden énce aletin hazirlanmasi
Temizleme maddeleri

Mekanik temizleme proseduri

g

1.14-30 602 gke U. Kaiser 07/2012




Temizleme adimlari sirasi

- Yuzeyin nemlendirilmesi ve nemin kir tabakasina penetrasyonu, deterjanin yiizey
gerginligini dusurmesi ve nemliligin arttiriimasi.

- Suda ¢6zinebilir hale getirmek icin suda-¢6ziinmeyen altsistemlerin kimyasal
reaksiyonu.

- Kirlerin sprey ile veya firgalarla mekanik kuvvet uygulanarak ¢ikariimasi
- Dagilan kirlerin su degisimi ve defalarca su figkirtma gevrimi ile ¢ikarilmasi.

- YDM'indeki firgkirtilan suyun tamamen degistirilmesi ile kirlerin transferinin
engellenmesi

1.15-30 506 gke U. Kaiser 01/2012

Yiuksek alkali temizleme maddelerinin nétralizasyonu

Yuksek alkali temizleme maddeleri defalarca yikanmasina ragmen
noétralizasyonu yapiimazsa ¢ikarilamazlar. Bu nedenle alkali solventleri
noétralize etmek i¢in sitrik asit gibi zayif asitler veya sodyum di-hidrojen fosfat
(NH,PO,) gibi tuzlar kullanilir.

Asetik asit, sitrik asit, hidroklorik asit veya onlarin tuzlar paslanmaz celik
aletlerin Ustuindeki korozyon koruma pasif kaplamalarini ¢cbzer eger bu

kaplamalar yenilenmezse sonradan paslanmaya neden olur.

1.16-30 586 gke U. Kaiser 01/2012




6. Temizleme 6ncesinde aletler Gizerindeki yapillan 6  n-aritma

- Kullanim sonrasi temizlik éncesinde, zaman
Vicut sivilarl kururken yiizey lzerinde sabitlenir.

- Temizleme dncesinde dezenfeksiyon
MSU'de insanlari korumak igin tarihsel olarak biitiin aletler 6ncelikle dezenfekte edilirdi
Dezenfekte edici maddeler kirleri ¢esitli maddeler tizerinde sabitler (suda ¢ozunur
proteinleri polimerize ederler) érnegin:
Aldehitler (Glutaraldehit), perasetik asit
Alkoller, kuarterner amonyum tuzlari

- ideal 6n-mudahale prosediiri
- Aletleri kullanim sonrasinda islak tutma
- Karmasik aletlerin sékulmesi
- Temizlemeden 6nce her hangi bir dezenfeksiyon islemine gerek yoktur.
- Soguk su ile yilkamak suda ¢6ziinen proteinlerin %70-80'ini temizleyecektir.
(Kirlerin sabitlenmesinin de énune gecilmis olacaktir)

Temizleme prosedurtnin baslamasi (Elle yikama veya YDM programi)

1.17-30 504 gke U. Kaiser 07/2012

7. Aletler ve YDM'ler tzerindeki korozyonun
muhtemel nedenleri (1)

1. Temel bilgi

Paslanmaz celikler % 50'den fazla oranda saf demir igerir; demir, su ve oksijenle temas sonucu
asinmakta ve korunmadigi takdirde paslanmaktadir. Fe, Ni, Mo, Cr alagimlari bir oksit
tabakasi (pasiflestirme katmani olarak adlandirilir) olustur ve paslanmaz geligin yuzeyini
oksijen veya oksidanlarin korozyonundan korur.

2. Korozyonun Nedenleri

- Bu pasiflestirme katmaninin mekanik ya da kimyasal bir kuvvet araciligi bozulmasi halinde,
paslanmaz celik ylizey tzerinde korozyon olusur. Paslanmaz celiklerin bilegsimi oldukca
farklilik gosterir, bu nedenle korozyon riski paslanmaz celik turtine de baghdir.

- Buhar uretimi igin asidik RO-suyu (bknz, alt bélim) kullaniimasi halinde demir buhar borular
icinde paslanma olusur; “flash pas” buhar sterilizatérleri igine girer ve aletler Uizerine yerlesir.
Bu “flash pas”, ilk anda sadece yizeyseldir. Uzaklastiriimadigi takdirde, kimyasal etkiler
sonucu pas pargaciklarinin etrafinda fazladan korozyon olusumu meydana gelir.

- Buhar borularinda “flash pas” filtreleri kullanmak uygun degildir, bunu yapmakla korozyonun
nedeni ortadan kaldiriimis olmayacak sadece belirtisi olan pasin alikonulmasi saglanmis
olacaktir. Buna ek olarak, buharin su/buhar damitilmasi yoluyla aletler Gizerine asidik
bilesenleri aktarmasi sorunu da s6z konusudur; ve bu sayede buhar sterilizasyon sirecinde
de pasiflestirme tabakanin ¢6ziinmesi durumu olugabilir. Borulardaki ve aletlerin ylizeyindeki
korozyonu engellemek icin, RO-mudahalesi sonrasinda karma-yatakli bir iyon-dénustiriict
araciligiyla karbonik asidin uzaklastiriimasi ve bdylece besleme suyunun nétralize edilmesi
tavsiye edilir.

1.18-30 524 gke U. Kaiser 07/2012




7. Aletler ve YDM'’ler Uzerindeki korozyonun
muhtemel nedenleri (2)

3. Paslanmaz ¢elik pasifle stirme katmanlarin ¢éziinmesinin nedenleri

- Suyumusatma mudahalesi sirasinda, Ca2 + Mg2 nin Na+ ya donusturilmesini saglamasi i¢in
kullanilan katyon-dénusturicusuni yeniden olusturmak adina sodyum klordr kullanilir. Eger
kartuglar diizgun bir sekilde yikanmazsa, sodyum klorur ¢ozeltisi YDM odalarina girer ve
icindeki klorur anyonlar tim paslanmaz celik yuzeylerdeki pasiflestirme katmanlarini ¢ozer.

- Tuzdan arindirma islemi genellikle Ters Osmoz (RO) ile yapilir. Zarlar ¢6zinms tuzlari tutar,
ancak suda ¢dzunmus hava ve CO2 zar boyunca ilerler, su ile tepkimeye girerek karbonik asit
olusturur ve demineralize suyun dusuk kapasiteli tampon ylziinden PH degerinin 5,5 - 6,5
seviyelerine dusurlr. Suda bulunan dusuk pH orani da pasiflestirme katmanlarini ¢cdzebilme
potansiyeline sahiptir.

- Alkali deterjanlarin kullaniimasi durumunda, temizleme igleminin sonrasinda, genellikle sitrik
asit ile gerceklestirilen bir notrlestirme islemi geregi ortaya cikar. Sitrik asit silikat filmlerin
¢Ozucusu olarak bilinmektedir; silikati asindirmaz ancak silikat filmlerin altindaki pasiflestirme
katmanini ¢ozer, ¢unki selat kompleks yapici etkin maddeleri olarak bilinen sitrat anyonlari
ayni zamanda pasiflestirme katmanini da ¢6zer. Bu nedenle nétralizasyon icin fosforik asidik
ya da asidik sodyum fosfat kullaniimasi tavsiye edilir.

Eger pasiflestirme katmanlari bozulursa 6zel okside edici pasiflestirme solusyonlari
kullanilarak tekrar diizeltiimesi saglanabilir.

1.19-30 525 gke U. Kaiser 07/2012

8. Su kalitesi

Eger temizleme maddeleri kullanilirsa, su kalitesinin temizleme sonucu tzerinde buyuk bir
etkisi s6z konusudur.

Farkli su kaliteleri:

1. Musluk suyu:
Bolgeye bagl olarak farkl miktarlarda tuz icerir:
(Na*, Mg?*, Ca?*, Fe?*’3*, Mn?*, HCOy", CI-, vb.)

2. Yumu satiimi g su:
Musluk suyunda, Ca?* ve Mg?* bir katyon degistirici kullanilarak Na* ya dénustiraldr,
bununla birlikte, tuz konsantrasyonunun tamami yine de mevcut kalir.

3. Demineralize su:
Su damitma, ters-osmoz veya mixed-bed iyon doénusturiicusu ile de-mineralize edilir.
Su hala ¢6zilmus hava ve muhtemelen CO, icerir ve bu nedenle hafif asidik
reaksiyon gosterir.

4. Gazi alinmi g su:
Yukarida s6zii edilen sularda hava ve CO, icerir ve bunlar buhar sterilizasyon
isleminde KEG'lar olusturur. Bu nedenle buhar jeneratériine gonderilmeden dnce
mutlaka gazi alinmalidir.

Konteyner ve tliplerdeki korozyonu énlemek igin, yukarida bahsedilen kalitelerdeki sulara
bazen korozyon inhibitorleri eklenir. Bu korozyon inhibitori, kullanilan temizlik maddeleri
ile tepkime gosterebilir ve temizlik isleminin sonucunu olumsuz yénde etkileyebilir.

1.20-30 570 gke U. Kaiser 07/2012




YDM'’ler ve buhar jeneratorleri icin On-Aritma (1)

1. Su yumu satma
recine toplu katyon doénusturicu rezervuar

Ca**, 2 Na* 'ya donusur

1.21-30 331-1 gke U. Kaiser 07/2012

YDM'’ler ve buhar jeneratorleri icin On-Aritma (2)

2. Ters Ozmoz
Plastik membranli (filtreli)
Membran suyu, hava ve CO,'i gegirirken tuza izin vermez

Pompa ozmotik basinci

kompanse eder

once sonra
—>H,0
Su seviye
>0 degisikliginin
2 ozmotik
Maden basinci
tuzlu —— N,
su A =~ =~
—5CO, Tuzll su Distile su Tuzlu su Distile su

membran

Suyun basindaki basing suyun akisini durduruncaya kadar

tuzlu su membrandan gecerek seyrelmek ister.
demineralize su +

Cozinmiis hava + CO,

Konsantre olmus
madeni tuz soltisyonu

1.22-30 331-2 gke U. Kaiser 09/2012




YDM'ler ve buhar jeneratérleri icin On-Aritma (3)
3. Iyon donii stiriici
recine toplu katyon ve anyon donustiriicu rezervuar
Tum iyonik tuzlan buhar jeneratérine verilen sudan temizler

I

a**(HCOy),

Tuz iyonlari halen kartusta kalir
ve bu nedenle H* ve OH-
iyonlari serbest kalir.

1.23-30 332-1 gke U. Kaiser 07/2012

YDM'ler ve buhar jeneratérleri icin On-Aritma (4)

4. Gaz alma
Eriyik havanin gikarilmasi

buhar

Su besleme
Gaz alici

90 -98°C

Isi enerjisi kaybolmaz

1.24-30 332-2 gke U. Kaiser 07/2012




iletkenli ginin dlcuimii

« Eger suda tuz (pozitif ve negatif iyonlar) varsa su elektirk tasir.
Tuz fazla ise iletkenlik artar. Bu nedenle iletkenlik suda ¢6zinmis tuzun miktari igin

Unite ile dlculdr.

« Unitedeki iletkenlik her cm’deki Siemenstir.
1 S/cm =1.000 mS/cm = 1.000.000 pS/cm

Sudaki iletkenlik icin drnek:
e Gergek saf su:
¢ Musluk suyu:
¢ Deniz suyu:
* De-mineralize su igin
»  buhar kaynagi:
» sonylkama:

0,05 uS/cm bis 0,1 pS/cm

300 pS/cm bis 1.000 uS/cm =1 mS/cm

yaklasik 50.000 pS/cm = 50 mS/cm

<5 uS/cm (EN 285’e uygun)
< 15 uS/cm (DGKH, DGSV, AKI rehberlerine uygun)

1.25-30 587 gke U. Kaiser 07/2012
Farkli su sertli gi cevrim tablosu
Sertlik unite °dH °e °fH ppm mval/l  |mmol/l
Alman 1°dH = 1 1,253 1,78 17,8 0,357 0,1783
ingiliz l°e= 0,798 1 1,43 14,3 0,285 0,142
Fransiz 1°fH= 0,560 0,702 1 10 0,2 0,1
Kalsiyum
karbonat 1 ppm= 0,056 0,07 0,1 1 0,02 0,01
CaCoO, (USA)
1 mvalll = 2,8 3,51 5 50 1 0,50
Dunya alkali iyon
konsantrasyonu
1 mmol/l = 5,6 7,02 10,00 100,0 2,00 1
Kaynak: www.wikipedia.de
1.26-30 604 gke U. Kaiser 12/2012




9. Yikama yontemi ttrleri

Bagimsiz Yikama/Dezenfeksiyon Makineleri (YDM)

Bir oda icinde yurutulen tum siregler,

- CSSD igindeki yikama ve paketleme alani arasina monte edilmis bagimsiz tek
kap! ya da cift kapi- Seffaf kapilar

- Farkli yik yapilari icin farkh strguler

- Farkli yikler icin farkh programlar

- Surgulerin otomatik olarak yuklenmesi/bosaltiimasi

Tlnel yikayici

- Surgulerin ilerledigi yol boyunca her bir islem strreci igin 4-5 ayri dolap
kullanihr,

Manuel yikama

- Yikama havzasi

- Farkli ultrasonik havzalarinin kullanimi

- Su puskirtme tabancalari

- Hava piskirtme tabancalari

- Kurutma dolabi

Endoskoplarin temizlenmesiicin 6zel YDM’ler (YDM-  E)

(genellikle CSSD’de de gil fakat endoskopi Unitesinde gercekle  stirilir.)

- Tum yikama kanallarinin baglantisi

- AKIm-yonu testi

- YDM benzeri, farkli ardisik programlar

1.27-30 507 gke U. Kaiser 07/2012

Karma sik aletlerin otomasyonuna ilave aktiviteler

. Daldirma metotlu elle 6n-temizleme, H,0, ile 6n-muamele, fircalama, su
tabancalari, Ultrasonik banyolar, buharl temizleme, vb...

. Cok-adimli otomatiklestirilmis temizleme islemleri, 6rnegin, entegre edilmis
ultrason ve/veya arttirilmis temizleme basingli tinel yikayicilar.

. Cok-bilesenli deterjanlar.
. Ozel endoskop iglemleri.

. Siirgii-Ordek yikayicilar.

1.28-30 557 gke U. Kaiser 12/2012




°C

100

10. Tipi YDM Temizleme Prosedirt

1.

Kurutma
Tiim suda |- Yumusatiimis soguk suiile baslama [ Eger alkalin | deminera- | 1. Isiya dayanikli aletler igin: Yikama odasina
coziinen |- Eger temizleme maddesi 20 °C'de | kullanildiysa | lize su ile (A, = 3000 - 6000 sec) kurutma icin sicak hava
kirler igin 1- !“?"g?g“"dakg,pci{:jmel"'gsa asit iki kez 2. lsiva hassas aletler icin: doldurma
2xkez | Lol esosose | Wedma | ykama | S0 S imyasal
Soguk su | 5’10 gax uygulama deterjanlar, sonra de-
fiskitma | o, 760 de yiksek pHl hidroliz mineralize su ile yikama
protein uygulama
il Yumusatiimig su De-mineralize su hava
suyu
1.29-30 508 gke U. Kaiser 04/2013
11. YDM iginde termal dezenfeksiyon strecindeki A, degerinin
tanimi EN ISO 15883-1'e gore
Ag-birimi = 80°C sicaklikta 1 saniye
z-degeri = 10°C: + 10°C 2 gereken zamanin 1/10'u
Ornek Siirgil yikayicilar Ornek: YDM'ler
\ TSE EN ISO 15883-1 / CenEyNe
Tavsiyesi
. Vo A,=600 A,=3.000 ¥ A, = 6.000
Diisuk Seviye Yiksek Seviye
Dezenfeksiyonu Dezenfeksiyonu
saniye dak. saniye dak. saniye dak.
70 6.000 100 30.000 500 60.000 1.000
80 600 10 3.000 50 6.000 100
90 60 1 300 5 600 10
93 30 0,5 150 2,5 300 5
1.30-30 509 gke U. Kaiser 11/2012




Yikama Makinelerinde-Dezenfektorlerde (YDM)
Temizleme Iglemi Hakkinda Teknik Bilgi
Il Temizleme Kontroli

Kontroliin karma  sikh gi

Yiizeylerde kontaminasyon ve kanallarin yikanmasi
Standartlardaki mevcut durum

Protein test metodlar

Temizleme indikatorleri ile testler

gke Temizleme indikatorleri

N o gk~ w Db

Ultrasonik temizleme banyolarinin testi

2.1-50 510 gke U. Kaiser

08/2011

1. Kontrolin yapildi g1 durumun karma skl gi

Farkliliklar:

- kontaminasyonlar
- aletlerin 6n-muamelesi
- temizleyiciler
- kullanilan suyun kalitesi (musluk, yumusatiimis, demineralize su)
- mekanik temizlik
-elle
- ultrasonik
- otomatik
- YDM igindeki yeri/yerlesimi (konum)
- Sprey golgeleri
- YDM igindeki sprey(lerin) farkli mekanik glcu
- Farkli arabalar
- Coklu aletler iceren degisken sepetler

- aletlerin karmasikhig
- Daginiklilik
- Vidalar
- Limenler
- Yikama kanallari

2.2-50 512 gke U. Kaiser

08/2011




3. Temizlik kontroliinlin mevcut durumu

- 1SO 15883 standardi serilerde
- Bolum 5 farkli Ulkeden toplanan 19 kir tirinu listelemektedir
- Higbir kir bir referans olarak tanimlanmamistir
- Kirleri birbirleri karsilastirmak icin her hangi bir test ydontemi tanimlanmamistir

- Piyasada bulunan test sistemleri farkli test yontemleri kullanmaktadir
- Cesitli organik kirler ya da yapay gostergeler
- Cesitli yapilar ile tanimlanmamis PCD kullanimi

- CSSD’lerde temel olarak gorsel kontrol ya da buyutec¢ kullanilir

- Geride kalan protein konsantrasyonunun dlgtlmesi (3 yontem)

- PCD’li mevcut temizlik gostergelerinin asagida belirtilenler agisindan her hangi bir
referans olusturmaz.

- Pisligi temizleme zorlugu
- Bélme ve kapali alanlar benzeri PCD kullanimi

2.3-50 515 g,,lggz, U. Kaiser 01/2013
Kullanilan 6rnek kirler (secilmi  g) ISO 15883-5'e gore
Ek
1) Ek A - Protamin silfatl koyun kani
2) Ek B - Un ve yumurtali nigrosine
3) Ek C - Un, yumurta ve patates nigastall nigrosine
4)  EkKG - irmik puding
5) Ek G - Koyun kani
6) Ek G - Yumurta sarisi
7) Ek H - Mucine ve agir albiimin
8) Ek H - Misir nisastasi
9) Ek N - Yumurta sarisi ve mucineli koyun kani
10) Ek P —Yumurtali un, duvar kagidi hamuru ve mirekkep
11) Ek Q — Yumurtah koyun kani, duvar kagidi hamuru ve miirekkep
2.4-50 532 g,,lggz, Danja Kaiser 05/2012




4. Protein testi yontemleri

Hepsi de proteinlerle kimyasal renk reaksiyonunu test eden 3 farkli yontem kullanihr.

Bu 3 yontem de kiguk miktarlarda saglanabilir (0,05 - 0,5 mg / ml):
1. Ninhidrin testi

Dezavantaji: Kimyasali zehirlidir.

2. Biuret-Yéntemi

(NaOH CuS04 pH <11) 37°C'de 30 dakika

3. Orto-Phthaldialdehyde (OPA-Yo6ntemi)

Olasi 6rnekleme

1. Bir pamuk pargasi ile ylizeyin silin.

(sorun, hangi oranda miktar uzaklastiriliyor hangi oranda miktar geride kaliyor?)
2. Yizeyleri/kanallar Na-Dodecylsulfate (SDS) ile silin/yikayin.

3. Malzemeyi bir polietilen torba icinde SDS-soliisyonu ile birlikte karistirin.

* SDS, soliisyonlara proteinler sadlayan bir deterjandir.

Tespit

1. Yuzeyde cesitli renk degisimleri seklinde gorsel farklilasma (kalitatif degil)
2. Farkli kalibrasyonlardaki ¢ozeltilerin karsilastiriimasi

3. Cozeltilerde emilimi 6lgmek icin spektrofotometre kullanimi

Problemler

Bosluklu cihazlarda protein konsantrasyonu miktarinin élgtimu zordur.

(yuzeyler Gizerinde hangi sinir degerdeki protein konsantrasyonu tolere edilebilir?)
Mevecut diger kirlerin sinir miktari hakkinda her hangi bir bilgi bulunmamaktadir.

2.6-50 575 gke U. Kaiser

2.5-50 516 gke U. Kaiser 11/2011
5. Temizleme indikatorleri ile Testler
Optimal temizlik indikatérinde  sunlar gereklidir:
- Farkl temizleme 6zellikleri ile gercek temizleme zorluklarini simile
etmek igin:
e Su/deterjan icinde ¢oziinme
» Temizlik maddelerinin enzimlerle reaksiyonu
» Temizlik maddelerinin pH degerine tzerindeki reaksiyonu
» Sicaklik tzerindeki reaksiyon
» Puskurtme golgelerini simile etmek igin tasiyici ylizeyin
sabitlenmesi
- Uzun vadeli tekrarlanabilirlik
- Patojenik olmama 6zelligi
- Her seferde kullanim icin adil fiyat
- Kolay kullanim ve dokiimantasyon,
- Hizhihk
01/2013




Temizlik indikatorlerinin Tasarimi

- Temizleme gdstergeleri henuiz standardize edilmemistir
- Test etmek i¢in kullanilabilir bir test yontemi mevcut degildir.
- Mevcutta referans teskil eden test drnegi kir turleri yoktur.
(EN ISO 15883-5 icinde listelenen yak. 20 adet kir turdi, temizleme 6zellikleri
acisindan oldukga farklidir ve testler icin onaylanmamistir.)
- Piyasada oldukga farkh temizlik gostergeleri mevcuttur.
- Farkli malzemeler
- Kan tabanl
- Kimyasal sistemler
- Farkli tastyicilar
- Paslanmaz celik
- Plastik folyo
- Farkli PCD’ler
- kapagi olan/olmayan, degisik kapakli
- b6lumla olan/olmayan, degisik bolumli
- Degisik akim-ydnlu PCD’ler
- Gostergelerin degisik yikama 6zellikleri sunlara dayanmaktadir:
- enzimler
-pH temizleme maddesi
- deterjan
- sicakhk
- mekanik kuvvet
- su kalitesi

2.7-50 517 gke U. Kaiser 01/2012

Temizleme indikatoriini konumlandirma

Bu iglem asagida belirtilen mekanik etmenler dikkate alinarak yapiimalidir:

a) Bir yilkama/dezenfeksiyon makinesinin (YDM) odasinda
« YUkin yapisi - puskirtme golgeleri
* Alet tasarimi - ulasilmasi zor olan bélumler, alanlar
e Sepet tasarimi > puskirtme kollari, hortum uglari

- indikat6ri temizlenmesi en zor olan yerde konumlandirma

b) akim-ydni baglantili limenlerde

* Degisik PCD’ler ile akis karakteristigini simule etme

* Gergek kir sabitlenmesini simule etmek icin indikatorin kullanimi
- bosluk akigi PCD’sinin endoskopa paralel ya da seri olarak baglanmasi

2.8-50 576 gke U. Kaiser 05/2012




gke puskirtme testi takimi

gke farkli kirler ve indikatorler icin bir test metodu gelistirmigtir.
~ -

2.9-50 527 gke Danja Kaiser 03/2013

gke Sprey Test donaniminin yapisi

1 V1.03

: P v3.03
“-. — - .. o L \W i "-' 7/“"@:\

Behdlter 1 I Behdilter 2 Behlter 3

2.10-50 528 gke Danja Kaiser 03/2013




gke Sprey Test donaniminin yapisi

2.11-50 529 gke Danja Kaiser 03/2013

gke Sprey Test donaniminin yapisi

Piskirtme takimi, ¢6ziinme ve mekanik kuvvetin bir 6zeti olarak
temizleme/uzaklastirma bilgisi saglar. Temizlemenin etkinligini sunlardan
etkilenir:

- temizleyici tipi
- sicaklik
- puskirtme stresi
- pH
- lletkenlik
- mekanik kuvvet
- fiziksel akig kosullar
- puskirtme baslig! yapisi
- akis hizi
- basing
- puskirtme bashgi ile alet arasindaki mesafe
- aletlere temas noktasinda puskirticinun dagitimi

2.12-50 530 gke Danja Kaiser 12/2012




Video: Koyun kaniyla yapilan deney

2.13-50 531 gke Danja Kaiser 01/2011

gke Clean Record ® Temizleme indikatorleri
Yikama & Dezenfektorler (YDM'ler) igin

Level 1
Level 2

Level 3

Level 4

Multi-Level (MLC)
Level 2, 3, 4

_yA'e Grbl, Gerrme G177 WWww. /fn, eu

2.14-50 533 gke U. Kaiser 11/2012




gke Clean Record ® Surgi yilkama makineleri
icin temizleme indikatorleri

U. Kaiser 04/2013

Puskurtme takimi test sonugclari
De-minarilize su ile ve su aki s hiz orani 1,0Lt/dak 55°C’'de

Farkli spreyleme zamani ile kalan test kiri %

EN ISO/TS 15883-5'e uygun test kirleri

10sn. |20sn. (30sn. |ldak |3dak [5dak 10dak
Almanya, Ek H, Mucine, agir albiimin & 1 0
Almanya, Ek G, Koyun kani 30 1 0
Avusturya, Ek A, Koyun kani, protamin silfat 5 2 1 0
Avusturya, Ek B, Nigrosin, un, yumurta 95 80 60 15 0
Avusturya, Ek C, Nigrosin, un, yumurta, patates nisastasi 95 45 15 1 0
|r}1g|lterelZ Ek P, Un, suda ¢ozunur duvar kagidi hamuru, yumurta, 65 35 10 3 0
siyah mirekkep
W-WA-L1  Level 1 30 20 10 5 1 0
Almanya, Ek G, irmik pudingi 65 40 25 5 1 0
ingiltere, Ek Q, Koyun kani, suda ¢6ziiniir duvar kagidi hamuru,
N = & 1 1 1 1 1 1
yumurta, siyah murekkep
ingiltere, Ek N, Yumurta sarisi, Koyun kani, mucin 98 95 90 75 50 35 10
Almanya, Ek H, Misir nisastasi 30 30 30 30 25 25 20
Almanya, Ek G, Yumurta sarisi 100 100 100 k) 95 60 25

2.16-50 534 gke Danja Kaiser 03/2012




Puskirtme takimi test sonuclari
De-minarilize su ve %0,3 alkalin deterjan (Uretici 2
su akis hiz orani 1,0Lt/dak 55°C’'de

)ile

DIN EN ISO 15883-5'e
uygun test kirleri

Farkli spreyleme zamani ile kalan test kiri %

10sn. | 20sn. [ 30sn. |1dak |3dak |5dak [10dak
Almanya, Ek H, Mucin, agir albiimin 3 1 0
Almanya, Ek G, Koyun kani 5 1 0
Avusturya, Ek A, Koyun kani, protamin siilfat 10 3 1 0
Avusturya, Ek C, Nigrosin, un, yumurta, patates 75 55 10 1 0
nisastasi
W-WA-L1  Levell 30 20 10 3 0
ingiltere, Ek P, Un, suda ¢6ziiniir duvar kagidi hamuru,
yumurta, siyah marekkep ® e ® ® o
Almanya, Ek G, yumurta sarisi 90 50 20 5 0
Avusturya, Ek B, Nigrosin, un, yumurta 95 75 25 5 0
Almanya, Ek G, irmik pudding 30 20 10 3 1
ingiltere, Ek N, yumurta sarisi, Koyun kani, Mucin 97 85 70 20 10
ingiltere, Ek Q, Koyun kani, suda ¢éziinir duvar kagidi
. . 2 1 1 1 1 1 1
hamuru, yumurta, siyah mirekkep
Almanya, Ek H, Misir nisastasi 20 20 20 15 15 15 10

2.17-50 535

gke

Danja Kaiser

02/2013

Puskirtme takimi test
ydnteminin avantajlari

Bu test yontemi ve standardize edilmi

s test proseduirleri ile:

1. Temizleme indikatorleri standart referans kirlere karsi dogrulanabilir.

2. Piyasadaki farkli temizleme indikatérleri ayni kosullar altinda

karsilastirlabilir.

3. Piyasadaki farkli temizleyiciler ayni kosullar altinda karsilastirilabilir.

4. Standart EN ISO/TS 15883-5 kir drnekleri test edilebilir ve farkli zorluk

seviyelerine gore ayrilabilir.

5.  Yikama Makineleri ve Dezenfektorlerin (YDM'lerin) etkinlidi,

tanimlanmis test kosullari altinda 6l¢ulebilir.

2.18-50 537

gke

Danja Kaiser

01/2011




gke Clean Record ® Temizleme indikat6r yuvasi

Kime Yk kontrolu igin indikator yuvasi
YDM indikatorleri (yeniden uretilebilirlik icin) her zaman ayni yere konulmaldir

2.19-50 559 gke U. Kaiser 01/2013

gke temizleme indikatorleri ile Yikama —Dezenfeksiyon
Makinelerinin (YDM’lerin) testi
Bir YDM igin uygulama

gketemizleme indikatorleri YDM'nin yikama odasinin her tarafina dagitilarak konulabilir
bdylece farkl bolgelerdeki sprey sartlari gézlemlenir.

YDM'lerde sprey puskurtme hizinin mekanik etkisi farklihk gosterebilir:

= Spreyleme test noktasina direkt veya dolayli (en-direkt) olabilir
= Sprey puskirtmesi yansiyabilir

= Yuk vel/veya cart spreyleme golgelerine sebep olabilir

= Sprey uglar (memeleri) tam veya kismen tikanabilir

= Sprey kollarinin hizi azalabilir yada durabilir

= Kopuklenme nedeniyle sprey etkisi azalabilir.

2.20-50 589 gke J. Metzing 05/2012




Temizleme indikatorleri ile neden Kiime/Yuk kontrolt gerekir?

Operasyon sirasinda kritik parametrelerin degisikligi halinde rutin kontrol guvenli
olmalidir. Her zaman yetersiz yikama gesitli sebeplerle olusabilir

Bir YDM'de asagidaki parametreler vardir:

YDM tarafindan izlenenler

YDM tarafindan izlenemeyenler

* Program
(sicaklik ve zaman)

« Deterjanin dozaj miktari
* Basing

e Sprey kolunun doénis hizi
(kismen)

e yuk icin yanlis program secimi
(ieger araba kod icermiyorsa)

 Su kalitesi degisikligi
« Yanls temizleyici secimi

(Orn.:. Temizleyici ile nétralizatoriin karigmasi)
« hatali yikleme konfigrasyonu

Temizleme indikatorlerii glemde fark edilmeyen bir hatanin tespiti igin
her Kiime/Y Ukte kullaniimalidir.

2.21-50 590

J. Metzing 05/2012

Colour Reference Chart

Actions for troubleshooting
Worse test results, compared to earlier batches, can occur in different cases:

for all gke Clean-Record® Cleaning indicators

Possible causes

Action

Wrong program

Check documentation! Check if the correct program for
the load has been used?

Modified

Check, if the load configuration complies with the speci-

load

fications in the quality system
and the validation report.

Place of cleaning indi-

Check, if the cleaning indicator has been placed at the

cator right location.
Other Check cleaning detergent can. Did you use the right
cleaning detergent detergent and is it expired?

Check dosage mark Mark liquid level in cleaning deter-
Wrong dosage gent can, run the program and check the liquid level or

weight differencel

Incorrect
temperature curve

Compare temperature curve from current batch with
previous ones.

Spray arm not moving

Check, f the spray arm can be tumed without resis-
tance.

Machine with glass door. Check spray arm during clean-
ing process.

Other machines: Stop program during process and
check if spray arm is able to move.

Dirt strainer is clogged

Check dirt strainer, clean if required

Modified water quality

If tap water is used
Check hardness and salt content.
Check if values have changed

If softened or demineralized water is used,
Check water softening or demineralization system, pH-
value and conductivity.

ko GmbH « Auf der Lind 10 + ‘e

k@ GmbH + Auf der Lind 10 +

After checking the above mentioned actions, repeat cleaning process.
Modification of spray and flush dynamics, e.g. clogged nozzles, leakages etc. may not
be detected by yourself. To detect these possible causes, call technical service.

2.22-50
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Spreyin gucline ve zamanina ba gl olarak tglu kirin silinme karakteristi ~ gi
Time
Sprey gucd [Lt/dak] 0sn. 10 sn. 30sn. 1 dak. 3 dak 5 dak 10 dak
o5 F ‘ 7N :
b | A s
1 == é - | |
Ea TEnN
- |
2 e (- — ‘
- -y
25 ’ 7 o \

Uglii indikator rengi YDM'de, zaman iginde farkli giiglii kirlerin farkli sprey giiciinde ve
farkli yerlerdeki silinme karakteristigini gdstermektedir.

2.24-50

603

gke

I

U. Kaiser

02/2013

4 farkh gke temizleme indikatériiniin
temizleme maddesi 1 ile (pH 6,5 + enzimler ) e sit sartlarda kar silastiriimasi

Akig zamani
Temizleme indikatori
Osn. 10 sn. 30 sn. 1 dak. 3 dak. 5 dak. 10 dak.
Level 1 ‘
Level 2
Level 3
Level 4
2.25-50 561 U. Kaiser 02/2013




4 farkh gke temizleme indikatériniin
temizleme maddesi 2 ile (pH 10,5 + enzimler ) e sit sartlarda kar silastiriimasi

Sprey takim test
parametresi

De-mineralized su, 55 °C, akig hizi 1 Lt/dak., tam meme, sprey agisi 30 °

Akis zamani
Temizleme indikatori

Osn. 10 sn. 30 sn. 1 dak. 3 dak. 5 dak. 10 dak.

Level 1
Level 2 ‘ ‘ \T ‘(/ \\W‘

Level 3 @
Level 4 ‘\ ‘
(8 o |-

2.26-50 562 gke U. Kaiser 02/2013
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Temizleme indikatoriintin fonksiyonu ve secimi (1)

YDM'nin kontrol edemedigi parametrelerin givenligi

gketemizleme indikatériiniin segimi ve kullanimi:

1. Temizleme islemi test edilmeli (validasyon), ki yukin temizligi dogru
gerceklesebilsin.

2. Dogru islem icin kazanin farkh yerlerini MLC indikat6rlerle test edin

3. En uzun stirede silinen indikatorin yerini tespit edin.
(Islem devam ederken indikatori defalarca kontrol edin)

4. Secilen gke indikatori her ¢cevrimde rutin kontrol igin kullaniimali

5. Eger indikator rutin kontrolde higbir zaman silinmiyorsa islem degismistir. (bu
durumun sebebi icin YDM kontrol edilmelidir).

indikatoriin temizleme karakteristi ~ gi _Dogu
indikator secimi

I | | | | |
I I 1 1 1

kolay orta zor hi¢

2.35-50 592 gke J. Metzing 05/2012
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Temizleme indikatoriiniin fonksiyonu ve secimi (2)

Piyasada test kiri kolay silinen bu yiizden direkt
spreylemeden korumak amaciyla bir PCD'ye
yerlestirilerek, silinmenin daha glcla
spreylemeyle gerceklesmesini (gercek kir gibi)
zorlayan temizleme indikatorleri bulunmaktadir.

Bu islemin bir problemi vardir:
1. PCD, aleti 1:1 oranda canlandiramaz
2. PCD’ler her zaman asimetrik degildir.
Test sonuglari pozisyonlarina baglh degisir.

gke temizleme indikatérleri PCD olmadan
kullanilir ve spreylemeden korumaya gerek
kalmaz ve bdylece iglemin gerektirdigi kadar
temizleme giicu segilir.

=

[T

Ayriimis alet %

=

Alet yuzeyi

Kir
Kir

BN

2.36-50 593 gke

J. Metzing 05/2012

Temizleme indikatoriintin fonksiyonu ve secimi (3)

YDM kazani i¢inde farkli yerlerde farkli spreyleme giicti olusur.
llave olarak temizleme etkisine spreyleme zamanina bagldir.

Spreyleme guici

10

Sprey zamani [dak.]

2.37-50 594 gke

J. Metzing 12/2012




gke Clean Record © ici bo g Akig PCD’si
YDM igindeki yikama konnektorleri igin

-

Farkli akis karakteristiklerini simile etmek i¢in sirasiyla yarik
geniglikleri (2, 3 ve 4 mm) farkh olan 3 adaptdr bulunmaktadir.

2.38-50 563 gke U. Kaiser 03/2013

Limenli aletlerin temizli  §i

YDM kazanlarinin temizlenmesi ici bos olan aletler igin yeterli olmaz bu nedenle
bir tip baglantisi ile iclerinin yilkanmasi gerekir.

2.39-50 595 gke J. Metzing 12/2012




gke ici bo s-Akis-PCDsi ile igi bo s aletlerin ba glanti érnekleri

Q‘ Seri baglanti ‘ Paralel ba glanti |ﬁ
!
il
“k
:1.3‘:'
-'.'1;
i » "k
ity il}.
5 : o . | Bu baglanti sekli, baglanti tiptndeki
Bu baglanti sekli ici bos aletin basinci kontrol eder ama aletin igindeki
icindeki akigin kontroluni saglar. akisi kontrol edemez.
2.40-50 598 gke U. Kaiser 12/2012

ici-Bo s PCD (HF-PCD)'ye ba glanan adaptériin yarik
genigliginin temizleme i glemine iki farkli aki § oraninda (1-3 Lt/dak.) etkisi (1)

Cleaning Agent Alkaline detergent, 0,5 %, pH = 7,7, with enzymes
Water quality Demineralized water
Flow rate 1,0 I/min 3,0 l/min
Split width HF-PCD 2 mm 3 mm 4 mm 2 mm 3 mm 4 mm
Flow time

o= DA DA DE|DC|DE DG

= (@ BHODEC D DC (DA

o MM DG DL
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ici-Bo s PCD (HF-PCD)'ye ba glanan adaptériin yarik
genigliginin temizleme i glemine iki farkli aki § oraninda (1-3 Lt/dak.) etkisi (2)

Akis hizi 1,0 Lt/dak. 3,0 Lt/dak.
HF-PCD yarigi 2mm 3 mm 4 mm 2 mm 3 mm 4 mm
Akis zamani
= @O OOE® (A
o (OB =22 OO
5 sll & c 8 £ ¢ % = s |8 £
F 33 a0 3z S 35 g
on eEe
§ B 2s o & 3| & R (]
- o
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2.42-50
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gke temizleme indikatorlerinin test sonuclarinin dokiima

indikatérler dokiimantasyon
icin kendinden yapiskanlidir
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7. Ultrasonik temizleme banyolarinin testi (1)

Ultrasonik temizleme havzalari temizleme kivetini etkisi sivi hacmi icerisinde oldukg¢a yuksek
olan ultrasonik dalgalar ile harekete gegirir. Dalgalarin dongulerinde en yiiksek diizeyde
mekanik temizleme kuvveti olusurken digimlerde ise her ¢ hacim yoniine dogru olarak

daha az diizeyde mekanik performans olusur.
Temizleme performansinin diizensiz olan sterik hareketini iyilestirmek icin, frekanslarini
degistirebilen ultrasonik havzalar mevcuttur; bu sayede diigiim ve dongulerin zamanla
degisimi sonucu temizleme performansinda kayda deger bir iyilesme elde edilir.
Performans, havzaya tutturulan ince aliminyum folyolar ya da ylzey gostergeleri ile test
edilebilir.

Alternatif olarak, temizlenmesi gereken aletler havza igine tasinabilir.

2.44-50 522 gke U. Kaiser 08/2011

gke Clean Record ® Ultrasonik Temizleme indikatérleri
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7. Ultrasonik temizleme banyolarinin testi (2)

2.46-50 597 gke J. Metzing 05/2012

7. Ultrasonik temizleme banyolarinin testi (3)

gke banyoya bir klipsle tutturulup bir kismi disarda kalacak sekilde daldirilarak
kullanilan, degisik yerlerdeki temizleme yeterliligini test etmek icin ultrasonik temizleme
indikatorleri 6nerir.

2.47-50 523 gke U. Kaiser 08/2011




Temizleme suresi

5 dak.

10 dak.

2.48-50

568

gke_

U. Kaiser 02/2013

Cleaning time

5 min

10 min

2.49-50

U. Kaiser 02/2013




gke Clean Record ® Temizleme Indikatorleri

1. YDM'lerin validasyon ve kontroli

2. Surglerin kontroli

3. Ultrasonik banyolarin testi

4. Endustriyel yikama makinelerinde, oteller ve kantin alanlarinda

ayni indikatorlerin kullaniimasi,

5. Farkh YDM'lerin etkinliklerinin kiyaslanmasi

2.50-50 521 gke U. Kaiser 01/2011




Temizleme ve dezenfeksiyon
Islemlerinin
EN ISO 15883 serisine gore

validasyon prosedurt

5.20-27 538 gke U. Kaiser 01/2011

“Kabul gérmi s teknolojik kilavuzlar”

YDM’lerin test prosedirleri ve sartlar

« Cerrahi aletler, anestezi cihazlari, kutular, mutfak
EN ISO 15883 (1-4 arasi) esyalari, cam aletler vb. icin termal dezenfeksiyon
(2009) « Siirgiiler igin termal dezenfeksiyon

« Termolabil endoskoplar i¢in kimyasal dezenfeksiyon

ilaveler: Tibbi aletlerin temizleme ve dezenfeksiyonlarina
Almanya icin DGKH, DGSV | yoénelik onaylama ve izlememe kontrolleri icin Aiman
ve AKI Kilavuzlari (2008) onerileri ve makine segimi énerileri

5.21-27 540 gke U. Kaiser 01/2011




EN ISO 15883-1'e gore YDM'’lerin test prosedurleri (1)

1. Uretim sirasindaki test tipi/test

2. Kurulum sirasindaki onaylama yontemleri:

1. Kurulum kalifikasyonu (1Q)

2. Operasyonel kalifikasyon (OQ)

3. Perfomans kalifikasyonu (PQ)

3. Rutin izleme (ROUT) ve her yil yapilan yenileme kalifikasyonu

(RQ)
5.22-27 541 gke U. Kaiser 01/2011
EN ISO 15883-1'e gore YDM’lerin test prosedurleri ( 2)
Test oQ PQ Rout.. Ko sul Olgiim
EN ISO 15883-5’e ve iilke
; - X tavsiyelerine gére yiikiin ya EN ISO 15883-5’e gére
Temizleme testi fipi 1 X X ginlik | datest 6rnegiile PCD'nin (¢ogunlukla gérsel test)
temizlik testi
Gorsel test ve kalan
i L Gergekten kontamine olmus protein testleri
Temizleme testi tipi 2 X yiikiin temizlik testi (3 élcim!) | ¢ Ninhydrin-Yéntemi
« Biuret/BCA-Yontemi
* OPA-Yontemi
Bkn, Temizleme
Bkn, Temizleme lyi: ilave olarak
Puskiirtme sistemi X X X (test tipi 1) puskartme basincinin

élgulmesi

5.23-27

542

gke
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EN ISO 15883-1'e gore YDM'’lerin test prosedurleri ( 3)

Test OQ | PQ | Rout.. Ko sul Olgiim
Makine ayarlarinin Sicaklik senséra/
dogrulanmasi ve yuk tagtyicisi, oda
toleranslarin korunmasi, duvari ve yuk
Sicaklik profili X X X érnegin: tzerinde veri
Temizleme: +/- 5°C kaydedicisi
Dezenfeksiyon: 0/+5°C
Sicakligi genigligi: < 4°C
Makine ayarlarinin Sicaklik
dogrulanmasi ve igme sensori/veri
Termal dezenfeksiyon X suyu kalitesinin elde kaydedici/mikro
haznesi edilmesi biyolojik test
Makine ayarlarinin Sicaklik
Sadece kimvasal dogrulanmasi (Sicakhk sensori/veri
dezenfeksi zn icin X X profili ve dozaji) kaydedici/élgtim
yon i¢ dozaji (bkn, alt
balim)
5.24-27 543 gke U. Kaiser 01/2011
EN ISO 15883-1'e gore YDM’lerin test prosedurleri ( 4)
Test 0oQ PQ | Rout.. Ko sul Olgtim
Ureticinin yénergelerine V:’;“_“%Zt{:_';l(?} d":q
Temizlik maddesi dozaji X X uygun olarak, dozajin gravir Ik olcu
< o (Hacimsel ya da
dogrulugu N
agirliksal)
- . Hata géstergesi, eger
Temizlik maddesi geri kalan miktar Bos hazneye yonelik
yoklugundaki hata X X program déngiisii igin hata gostergesi testi
géstergesi yeterli degilse
Genellikle, pH
Kimyasallarin ureticileri degerinin ve son
Islem artiklar X tarafindan tanimlanir puskurtmenin
iletkenliginin
olgulmesiile
Piiskirtme suyunun X Lﬁm;sﬁ;:'ﬂgun lletkenlik, pH, tuzlar,
kalitesi olmalidir biyolojik yuk
Krep kagidi
kullanarak gorsel test
Yikin kurulugu X Hig¢ su kalmamalidir ya da iglem éncesi ve

sonrasinda agirlik
karsilastirmasi

5.25-27
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EN ISO 15883-1'e gore YDM'’lerin test prosedurleri ( 5)

Rout.

Test 0oQ | PQ Kosul Olgtim

Odanin timande

Oda sizdirmazhgi X higbir sizinti Gorsel test
olmamal
izin verilmez:
« islem kapi
aclkken baglar (k;(a;lr:frrglaslgsmda

Kapi Kilidi X X « islem sirasinda €9

kosullar tam olarak

kapinin alismasi 3
saglaniyorsa

« her iki kapinin da

acllmasi
YDM'nin
Son 3-4 test sogutulmasi,
déngusiinde profil ardindan profil
Tekrarlanabilirlik X sicakhigr hep ayni sicakliginin
2,5°C iginde sensérler/veri
olmalidir kaydediciler ile 4x
kaydedilmesi

Hata géstergesi

Hata uyarisi, eger Sensérler ayri ayr
bir sensériin

X kapatiimali ve hata

kullanim digi K
kalmigsa kontrolu yapilmalidir

5.26-27 545

gke U. Kaiser 01/2011

EN I1SO 15883-1'e gore YDM’lerin test prosedurleri ( 6)

ilaveler

Kaynak

Kosul

EN ISO 15883-2

¢ Kimyasallarin dozaj hassasiyetinin min. 5% olarak tanimlanmasi

Almanya i¢in DGKH,
DGSV ve AKI
Kilavuzlari

¢ Standartlara uymayan test cihazlarin tayini

* PCD referansinin tanimi (eklemde kan kontaminasyonu ile crile-
klampr)

¢ Test yukanin tanimi

« Protein sinir degeri ve test ysnteminin tanimi

 Rutin izlemenin belirlenmesi

EN ISO 15883-4

« Kimyasallarin dozaj hassasiyetinin min. 5% olarak tanimlanmasi

« Endoskop YDM'leri (YDM-E) igeriginin kapsamin genisligi ve
uzmanligi; érnegin:

« Endoskoplarin sizdirmazlik kosullari

« Blokaj hata géstergesi ya da kanallardaki eksik baglantilara ysnelik
sartlar

(termolabil .
L « Kanallarin temizlenme ve yikanmasi

endoskoplar igin . .

YDMler) ¢ Ortalama sicakliktaki kimyasal dezenfgkswon
« Dezenfektanlar veya termal dezenfeksiyon kullanarak endoskoplar
olmadan WD-E Self-dezenfeksiyon
¢ YDM-E’lerin, endoskoplar olmaksizin, dezenfektan kullanimi ya da
termal dezenfeksiyon ile kendini dezenfekte etmesi

5.27-27 546

gke U. Kaiser 01/2011




Temizleme i¢in standart EN ISO 15883 serisi

Bolum 1  Genel sartlar, kavramlar ve tanimlamalar ve testler

Bolim 2  Cerrahi aletler, anestezi ekipmanlari, kaseler, tabaklar, alicilar,
mutfak egyalari, cam, vb. i¢in termal dezenfeksiyon uygulayan
YDM'lere yonelik sartlar ve testler

Bolim 3  Insan ati§i konteynerleri icin termal dezenfeksiyon uygulayan
YDM'lere yonelik sartlar ve testler

Bolim 4  Termolabil endoskoplar igin kimyasal dezenfeksiyon uygulayan
YDM'lere yonelik sartlar ve testler

Bolim 5  Temizleme etkinligini gbsteren test drnekleri ve yontemler

Bolim 6  Invaziv, kritik olmayan tibbi cihazlar ve saglik ekipmanlar igin

termal dezenfeksiyon uygulayan genel kullanim amacli YDM'lere
yonelik sartlar ve testler

6.1-7 547 gke U. Kaiser 01/2011

EN ISO 15883-1 iceri gi
Genel sartlar, kavramlar, tanimlamalar ve testler

Temizleme, dezenfeksiyon, puskirtme, kurutma ve islem kimyasallari i¢in  performans
gereksinimleri

Malzeme, tasarim, yapi, glvenlik, isitma ve tanklar, yiiklemek ve bosaltma kapilari,
puskurtme sistemleri, dozajlama sistemleri, sicaklik korumasi ve sinir degerleri, 6lgme
ve kontrol cihazlari, sicaklik, basing ve zaman 6lgme cihazlari, kayit, kontrol, hata
gostergesi, su temini, havalandirma ve drenaj sistemlerine yonelik mekanik ve islem
teknik gereksinimleri

Kapi sizdirmazlik, su kalitesi ve su hacmi, élgme cihazlari, yik tasiyici, sicaklik

testi, dozajlama ekipmanlari, temizleme etkinligi, hava kalitesi, yukin kurutulmasi ve
otomatik kontrollere yonelik testler

Dokiimantasyon

Ureticiye, kurulum talimatlarina, etiketlemeye dair gerekli bilgiler

Dezenfeksiyon: AO-konsept

Protein iceren diger kontaminasyonun testi, suyun bakteriyel kontaminasyonun
testi

6.2-7 548 gke U. Kaiser 01/2011




EN ISO 15883-2 iceri gi
Cerrahi aletler, anestezi ekipmanlari, kaseler, tab  aklar, alicilar, mutfak
esyalari, cam, vb. i¢in termal dezenfeksiyon uygulaya n YDM’lere ydnelik
sartlar ve testler.

1. Temizleme, dezenfeksiyon, cerrahi aletlerin sicaklik gradyani, motorlar, kaseler,
MIS aletleri, bosluklu cihazlar ve tlpler, endoskoplar, anestezi aksesuarlari, cam
ve tagima kaplarina yonelik performans gereksinimleri

2. Mekanik ve kontrol gereksinimleri

6.3-7 549 U. Kaiser 01/2011
gKe

EN ISO 15883-3 iceri gi
insan ati §1 konteynerleri icin termal dezenfeksiyon uygulayan YDM’lere
yonelik sartlar ve testler.

1. Performans gereksinimleri: kimyasal maddeler i¢cin dozlama sistemleri,
bosaltma, temizleme, yikama, dezenfeksiyon, durulama, kurutma.

2. Mekanik ve kontrol gereksinimleri: alet ekipman ve kontrold, prosedir,
havalandirma, drenaj ve piskiirtme, su kalitesi.

3. Drenaj contasl, emici ve emici olmayan malzemelerin durulanmasi,
konteynerlerin manuel ve otomatik yikleme ve bosaltim islemleri,
makine, taslyici ve yukin temizligine yonelik testler

4.  Uretici bilgileri

5.  Testte kullanilan tuvalet kagidi 6zellikleri ve su emme kapasitesi
absorption

6.4-7 550 gke U. Kaiser 01/2011




EN ISO 15883-4 iceri gi

Termolabil endoskoplar i¢in kimyasal dezenfeksiyon uygulayan YDM’lere

N o o s

yonelik gereksinimler ve testler.

. Temizleme, dezenfeksiyon, puskdurtilen suyun arindirma kuvveti,

kurutma, suyla 6n-midahale i¢in performans gereksinimleri

Mekanizmalar ve islemler, yapi, kanal yikama sistemi, tizerinde
Gereksinimi havalandirma ve drenaj sistemleri, sicaklik kontrol, iglem
kimyasallari, islem testleri, dozaj sistemlerine yénelik gereksinimler

Uygunluk, test cihazlari, puskirtulen suyun kalitesi, sizdirmazlik testi,
kanallarin testi, kurutma, termal test, dozaj, temizlik ve dezenfeksiyon
etkinligine yonelik testler

Dokiimantasyon ve denetim
Gerekli Uretici bilgileri
isaretleme, etiketleme

Dezenfeksiyon sonrasi puskirtilen suyun mikrobiyel kontaminasyon
orani testi; ayrica kimyasal dezenfeksiyon islemlerinin mikrobiyolojik
testine dair ilave bilgi

8. Boru vana ve baglantilarinin 6zellikleri
6.5-7 551 gke U. Kaiser 01/2011

EN ISO 15883-5 Teknik Ozellikler igeri  §i
Temizleme etkinli gini gosteren test drnekleri ve yontemler

Hangi test 6rneginin test icin kullanilacagi ve test érneklerinin nasil test edilmesi gerektigi
bilgileri olmaksizin, farkli uygulamalar icin farkli tilkelere ait 19 farkli test 6rnegi listelenmistir.

Ekte, sadece test 6rneklerinin nasil olusturuldugu bilgisi veriimektedir.

Hali hazirda, standartlar komitesi test 6rneklerinin test yontemleri izerinde calismaktadir. Iki
yontem Uzerinde tartigiimaktadir:

1.

Test 6rnegi ile birlikte PCD tanimlanan sicakliktaki bir su banyosuna konulur, temizleme
deterjani eklenir ve manyetik bir karistirici ile hareket ettirilir (mekanik kuvvet olmadan,
toplam temizleme etkinligini degil, sadece ¢6ziinme kinetigini test etmek igin)
Tanimlanan hortum agdzi, basing, su akis hizi, sicaklik ve kullanilan deterjan ile
puskirtme ekipmani. Bu test sistemi YDM'nin gercek islem prosediriine benzemektedir
ve 1.'ye ek olarak mekanik temizleme kuvveti kullanir.

Test yonteminin belirlenmesinin ardindan asagidaki parametreler test edilebilecektir:
1. Test drnekleri

2. Deterjanlar (tanimlanan temizleme kosullarinda)

3. Temizleme gdstergeleri

4. YDM'lerin etkinligi mukayese edilebilecektir

6.6-7
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EN ISO 15883-6 iceri gi
invaziv, kritik olmayan tibbi cihazlar ve sa  glik ekipmanlari igin
termal dezenfeksiyon uygulayan genel kullanim amagl I YDM’lere yonelik
gereksinimler ve testler

1. Temizleme, dezenfeksiyon igin performans gereksinimleri
2. Mekanik ve kontrol gereksinimleri

3. Uygunluk testi: Kirlerin kaldiriimasini, termometrik 6lgiim
4. Uretici bilgileri

5. Test programlarina genel bakig

6.7-7 553 gke U. Kaiser 01/2011




Reprocessing of Medical Devices
Cleaning / Disinfection / Sterilization

Steam Sterilization Processes
Process Technology
Routine Monitoring
1. Physical basics of the sterilization processes
2. Potential problems in steam sterilization process

3. Specific problems during sterilization of minimal invasive surgical
(MIS-) instruments and tubes with small lumens

4. Routine monitoring

5. Use of medical device simulators (MDS) and
batch monitoring systems (BMS)

0.3-7 101 gke U. Kaiser 03/2011




Overview of common used sterilization processes

Thermal

Chemical

Physical

Process

Temperature
[°Cl

Process

Temperature
[°Cl

Process

Temperature
[°Cl

Dry heat

160 - 180

Ethylene oxide

30-70

« yradiation
sterilization

20

Steam with
air removal:

* gravity
displacement

« single vacuum

* vacuum-
steam-injection

« high-vac

« fractionated
vacuum

110 - 135

Formaldehyde

40-70

« 3 radiation
sterilization

20

Hydrogen peroxide (Plasma)

30-50

Microwave

110-135

11.2-10

288

gke
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Definition “Sterile”:

Complete inactivation of viable germs on a product
The number of alive germs can be reduced continuous ly with increasing
sterilization time but SAL cannot reach zero.
(Theory of kill kinetics)

According EN 556-1 in the EU a product can be label  ed sterile,
if the sterility assurance level (SAL) is < 10°.

EN 556-2 accepts SAL < 103 when sterile liquid filling is done.

In the USA the required SAL is depending on the app lication risk
(SAL £103-107).

3.1-55 334 U. Kaiser 01/2011
gKe

Thermal Sterilization — Dry Heat Sterilizer

Blower
Coolegi rdown Hot Air -‘

(<180°C) \ / (180°C)
Hot Air
releases energy
(decreasing
temperature)
Cooled air
falls down

% Heated ar

3.2-55 124 g ‘ J. Metzing 12/2006




Principles of the gravity displacement sterilizatio n cycle (1)

Steam

Air

3.3-55 125 gke U. Kaiser 07/2005

Principles of the gravity displacement sterilizatio n cycle (2)

Container with
filter on top

Steam

Light
permeable
textile
packaging

Container with
filter on top and
at the bottom

Tight packaging

3.4-55 126 gke U. Kaiser 07/2010




Sub-atmospheric Fractionated Vacuum Sterilization P

Over-

rocess

pressure Pressure temperature
[bar] [bar] [°C]
3 L [T temperature [ TN —134)
—— pressure i
DS-Test 3,5 min
2 - 3 '
170
I 2 fractionated vacuum ;
N S
0 1= ‘, 780 T T i T T —r—120
AR : 25
: time [min]
warming-up- | sterilization : cooling drying
1 - 0 air-removal H time ‘
3.11-55 129 gke U. Kaiser 07/2005
AT,
Super-atmospheric Fractionated Vacuum Sterilization Process
Over-
pressure  Pressure temperature
[bar] [bar] °C]
3 7 4 - temperature /":’ """"""" H —134
— pressure i
BDS-Test 3,5 mi
2 — 3 1
!
i 70
fractionated i
1 2 i
|
0 I :'.‘\‘ :"\‘ 'ﬂ“ i ------------------
] 1 1 ‘\‘I :" LY Il’l v :“ v | T T T 20
- - 775 i 25
| time [min]
air-removal warming- i sterilization
1 o ‘up-time !
3.13-55 131 U. Kaiser 07/2011




Trans-atmospheric Fractionated Vacuum Sterilization Process
Over-
pressure pressure temperature
[bar] [bar] During  sterilization  (plateau [°C]
phase) all surfaces are wet and
in the packages physical nearly
no steam or heat transport, no
3 s temperature pressure change, kondensation —134
or vaporization takes place.
—— pressure
2 - 3 -
70
14 2 -
I [ e IERRRRREEEEETEE
0~ 17T T T\ S —r——1 20
W ~ (S B 25
time [min]
warming-up-}
; '
-1 0 air-removal i time
3.15-55 133 gke U. Kaiser 11/2005
AT,
Difficulty
No.| Goods to be sterilized Racking of Air-
+ successful sterilization process Removal
1 Instruments without without eas
- unsuccessful sterilization process holes v
Instruments without
2 with
holes
Type of . »
. Process- Air- Porous goods with or
No.| ~ Steriizaton Process sTaII Characteristic removal < (Cotton etc.) without
sterilizers
Hollow instruments
1| Gravity-Cycle (Gravity- N Dljﬂacemer‘:l ! like MIS*instru-ments, | With or h
B poor - 1= 4 N difficult
Displacement) | endoscopes, catheters | without
ofc
Single Vacuum Cycle
2| 00 moar Tl ()
Vacuum-Injection- se Sterilization-Process-
3 c S / \ + |+
ycle .
—— - Quality-Dependence
Super-Atmospheric from the Steam_
4| Pressure Cycle (Over S + [+

Pressure Cycle)

panal

Vacuum-Over-Pressure-
Cycle

3
n

pana 1\

Vacuum-Over-Pressure-
Cycle (stairs)

=
n

i

Sub- or trans- atmo-

Sterilization-Process
and the Goods
sterilized

7| spheric Pressure Cycle B gzyod + |+ - ) X
(Fractionated Vacuum) *MIS = Minimal-Invasive-Surgical
3.19-55 137 U. Kaiser 01/2006
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Which are the necessary sterilization parameters
in steam sterilization processes? (1)

1 - Steam
2 - Condensation of Steam to Water
3 - Pressure
4 - Temperature-Time-Window H
3.20-55 138 gke U. Kaiser 01/2011

Dry Cellulose Packs (Cotton or Paper) create superh  eated
non-condensing steam by hydroscopic condensation

Biological indicator

AT=6°C

Biological indicators are not inactivated under superheated steam conditions.

3.21-55 139 gke U. Kaiser
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Which are the necessary sterilization parameters
in steam sterilization processes? (2)

1 - Steam?

Steam is water in the gaseous phase. Germs and biol  ogical indicators are not
killed at the same speed in steam superheated steam using the same
temperature-time-window (i.e. 121°C - 15 min; 134°C -3 min) in comparison to
the speed in steam sterilization processes.

The kill velocity in non-condensed steam is similar to dry heat or in
anhydrous liquids and requires similar temperature- time-windows

(i.e. 160°C - 2 h; 180°C - 0.5 h).

- NO -

3.22-55 140 gke U. Kaiser 01/2011
Steam Sterilization of infusion solution condensing steam at

the outside glass walls

(no condensation inside the bottle)

2 - Condensation of Steam to Water? U

Alternatively microwaves, infrared
radiation, heating plates can be
used to heat up the water

biological indicator

3.23-55 141 w U. Kaiser 08/2009




Which are the necessary sterilization parameters
in steam sterilization processes? (3)

2 - Condensation of Steam to Water?

Condensing steam creates an excellent heat transfer to all areas where steam
can condense to water. However, liquid sterilizatio  n in water demonstrates
that the kill velocity of germs is identical in wat er without any condensation
under the same temperature-time-window like in stea  m sterilization
processes.

During the plateau period in steam sterilization pr ~ ocesses there is no
condensation, however the same kill velocity occurs like in water.

- NO -

3.24-55 142 w U. Kaiser 01/2011

Which are the necessary sterilization parameters
in steam sterilization processes? (4)

3 - Pressure?

Pressure in the scale region of 1 — 10 bar or 1.000  kPa does not influence the
kill velocity of germs in any sterilization process

Pressure in steam sterilization processes is requir  ed to achieve the
necessary temperature. The boiling point of water d epends on the pressure
(see table below).

Pressure [bar] Temperature [°C]
1 100
2 121 _ NO _
3 134

3.25-55 143 w U. Kaiser 01/2011




Which are the necessary sterilization parameters

in steam sterilization processes? (5)

4 - Temperature-Time-Window?

If the temperature-time-window used in steam steril
15 min; 134°C - 3 min) is also used in dry heat or an
velocity of germs or biological indicators is much
sterilization processes under the same temperature-

ization processes (121°C -

hydrous liquids, the Kkill
lower than in steam

time-window.

- NO -

3.26-55 144 gke U. Kaiser 01/2011
Temperature and time parameters to achieve overkill for the
steam sterilization process according to EN ISO 176  65-1

4 - Temperature-Time-Window?
Temperature | Sterilization Equilibration Fo 121°¢
°C] time [min* | time [min]** [min] Remarks
121 15 <0,5 15 Those conditions are only
valid in presence of water
134 3 <0,5 ca. 60 (wet surfaces).

Dry heat and superheated steam sterilization proces s
(incl. non-polar solvents and oils)

Temperature | Sterilization Equilibration Remarks

[°C] time [min]* time [min]

160 120 10-50 The temperature-come-up-time
changes depending on the heat
capacity of the goods and the

180 30 10-30 insulation of the pack.

*  Sterilization time after reaching the temperature

in hollows

**  |f complete air removal is achieved

of the goods on the surface and

3.27-55
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Which are the necessary sterilization parameters
in steam sterilization processes? (6)

In liquid sterilization with pure water the kill ve locity of germs or biological
indicators is identical like in steam sterilization processes using the same
temperature-time-window. The resistance testing of biological indicators for
stea:jm_sterilization processes is carried out in wat er to prevent super heat
conditions.

The sterilization agent in steam sterilization proc esses is:

-Water, having a defined temperature-time-window applied  to the
surface of the instruments (e.g. 121°C — 15 min; 134°C ~ — 3 min = F 4-value)
- All surfaces which should become sterile, have to be wet

This information is written already since 10 years
in the indicator standard EN 1SO 11140-1in 5.2:

For the different sterilization processes, the following variables are defined as being critical:

Steam Time, temperature and water (as delivered by saturated steam)

Dry Heat Time and temperature

EtO Time, temperature, relative humidity and ethylene oxide (EO) concentration
Steam-FO Time, temperature, water (as delivered by saturated steam) and

formaldehyde concentration
Vaporized H ,0, Time, temperature, hydrogen peroxide concentration, and, if applicable, plasma

3.28-55 146 w U. Kaiser 01/2011

Reasons for superheated steam

Superheated steam does not contain any condensate in the gas phase and is
present in a steam sterilizer under the following conditions:

1. Pressure reduction in the steam pipe without sufficient cooling before
entering the sterilizer

2. Sterilizer walls heated up to a higher temperature than the saturated
steam temperature inside the sterilizer

3. Hygroscopic condensation inside non-conditioned cellulose materials
(like cotton balls, packaging material, cotton and linen)

Steam in the gasphase does not sterilize at a tempe  rature up to 134°C,
only water can sterilize under those temperature an  d time conditions.

3.29-55 359 gke U. Kaiser 09/2012




Steam consumption and contraction during condensati on

about 350 — 400 I/10 kg load

Steam\ 1000 ml steam - approx. 1 ml condensate (water)

Significant volume contraction of steam due to cond ensation

\ condensate

—_— =

\3 Y/

» The heat transfer occurs directly at the condensation location on the instruments

» During condensation the steam volume diminishes (converted to water),
consequently additional steam is forced into the generated vacuum

3.30-55 147 U. Kaiser 01/2011

Volume contraction of water during Condensation
Non-condensable gases (NCG) do not reduce their volume

Steam

3.31-55 148 M J. Metzing 01/2011




3.32-55 150 g ‘ J. Metzing 06/2007

gke Steri-Record® Bowie-Dick Test Sheet for Steam-Sterilization
according EN 1SO 11140-3

GKE - SerifBapzr™  Bowie-Dick-Testbogen fir die Damptsierilisation

far mit frali Vak 134°C und einer Haltexsit won 3 - 3.5 min
Testbedingungen
Steri-Nr. ] |
Test-Datum | |
GKE - Sminarr” GKE - Swrishac” GKE - Swrsinae” Uhezeit: ] ]

Anzehl der zuvor durchgefihrian

Lewrchargen hizs |
s GHE - Storinme™ GHE - Sridnr™ Testersuche: |1 12 13 |
Fregabe | s 1nein]
[ GKE - o™ GKE - Mitarbeiter-Kiirzel : | |
Untarschiif: | |
GKE - Swminer GHE- Swmdne” GKE- Smrans” GKE- Swridaac”
GKE-  Swridmr™ GKE- Swridnasr™ GKE - Storiaser™

3.33-55 149 g | U. Kaiser 01/2011




Vergleich
original Bowie-Dick-Testpaket mit Testbiatt
gegen
GKE-Steri-Record Teststreifen

im gleichen Sterllisationsprozon

|

-
GKE-Steri-Record Teststreifen
mit Messingprafkorper und
unterschiediicher Schiauchiange

Schiauchlange

Innenvolumen 1m3 u =
‘Bowie-Dick-Testprogramm " .
3,5 Min,, 134°C i
mvn 3-fachem Vorvakuum
Leck: LufteinlaB 2 Sek. nach dem
letzien Vorvakuumzyklus
durch das BelGftungsventil
3.34-55 151 gke U. Kaiser 07/2005
Temperature and time parameters to achieve overkill for the
steam sterilization process according to EN ISO 176  65-1
Temperature | Sterilization Equilibration Fo 121°¢
[°C] time [min* | time [min]** [min] Remarks
121 15 <0,5 15 Those conditions are only
valid in presence of water
134 3 <0,5 ca. 60 (wet surfaces).

Dry heat and superheated steam sterilization proces s
(incl. non-polar solvents and oils)

Temperature | Sterilization Equilibration Remarks

[°C] time [min]* time [min]

160 120 10-50 The temperature-come-up-time
changes depending on the heat
capacity of the goods and the

180 30 10-30 insulation of the pack.

*  Sterilization time after reaching the temperature

in hollows

** |f complete air removal is achieved

of the goods on the surface and

3.35-55
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Comparison of separations of nhon-condensable gases
in porous loads and hollow instruments

Ratio of the critical NCG amounts:
porous : hollow =1.000:1

Steam
NCG
Condensate

(NCG)

200 - 300 ml critical

0,2 - 0,3 ml critical

3.36-55 153 gke U. Kaiser

07/2005

~Internal volume in tubes and
minimal invasive surgical (MIS-) instruments
Thermo-sensor testing inside of metal tubes

A 4

1m
(Tube Volume = r21 x | = 3,14 ml)

Quick heat transfer

Metal wall

volume
0,314 ml

Thermo-sensor @

(1) Non-condensable gases (NCG) < 1 ml become already critical in minimal invasive

surgical (MIS-) instruments.

(2) Thermo-sensor-tests in stainless steel tubes may create false positive results. Small
volumes of NCG heat up very quickly through the metal walls which have a 100-times

higher heat transfer velocity in comparison to plastic or textiles.

3.37-55 154 gke U. Kaiser
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Required steam quality for sterilizers

Maximum amount of NCG [ml] Refers to a maximum volume %
Standard at 20°C at 1 bar allowed in the steam volume at
in 1 kg condensate 121°C and 134°C
EN 285 35ml (3,5%) 0,000027%  (0,00027%o)

Calculation reference:

Gas 20°C 100 °C 121°C 134°C
1 bar 1 bar 2 bar 3 bar
1 kg steam [liter] 12441 1700 | 898 | 6181
NCG [ml] 35 ml 48 ml 24 ml 17 ml
3.39-55 156 gke U. Kaiser 08/2009

Potential risks during a fractionated vacuum
steam sterilization process

1. Unsatisfactory air removal during the fractionate d vacuum cycle
(remaining air in the sterilization chamber)

2. Leakages on door seals, valves and other devices
(air returns into the chamber after the last vacuum cycle)

3. Air transfer through the door seal, if the sealin g is pneumatically
actuated
(if steam is used to pressurize, the sealing proble  m does not occur)

4. Non-condensable gases are introduced together wit ~ h steam
(malfunction which is usually undetected during the sterilization cycle)
After sterilizer and eventually steam generator are switched off, non-
condensable gases develop in the pipes between stea  m generator and
sterilizer and in the steam generator, and get into the sterilizer after
starting again.

3.40-55 157 w U. Kaiser 11/2005




Non-condensable gases (NCG) in steam

Effect

Elimination

The produced amount of air depends on
the supply of injected water in the steam
vessel. (air peaks after water injection)

Degasing of the injected water by
heating up to 90 - 95°C before
injecting into the steam vessel

Type of gas Origin
. dissolved air
ar in water
0,
caz.(;i?/(o)Nz (ca. 25 ml air
b per 1 | water)
air In steam boilers
ca. 80% N, and steam pipes
20% O, before start-up

When not in operation steam boilers and
steam pipes fill up with air

During start-up steam pipes need to
be purged by a warm-up cycle to
remove the air.

L water containin
carbon dioxide 9

During the heating process,
CO, and carbonate salt
(white covering) are formed

Degasing or de-mineralization
by lon-exchange or possibly together
with Reversed Osmosis (RO)

co, :;ifﬁ;g’s Ca(HCO;), > CaCO, |+ CO, 1 + H,0
(Invisible for NCG detectors, because RO alone is not sufficient !

CO, dissolves in condensate) - '
hvdrogen corrosion permanent small amounts Adjust pH-value > 7 in buffer solutions
e of metals of NCG and of flying rust in iron pipes | Remove chloride and other chelate

2 (seldom) complexing agents from feeding water
pressure reduction Install cooling line after
in steam pipes The superheated steam is pressure reduction.
Superheated Hydratization unable to condensate until Don't dry porous goods with dry heat
steam of porous goods itis reaching its before the sterilization. Conditioning in
(heat generation by condensation point. normal humidity is required or
taking up water) moisten the goods before sterilization
3.41-55 158 U. Kaiser 07/2011
gke
Recording of non-condensable gases (NCG) concentrat  ion in steam
% NCG
A
4 4 » Time
Injection of feeding water
3.42-55 159 U. Kaiser 07/2011
gke




Central Steam Supply

branch pipe
(e.g. kitchen)

steam pipe

Branch pipe
(e.g. laundry)

steam chamber

feeding water

Prpgst

source of heating

feeding water

At the beginning of the sterilization process steam generator, steam pipe and sterilizer
have to be flushed with steam to remove the air. This can be tested successfully with
the Bowie-Dick-Test (function test for the sterilizer, no sterility test).

3.43-55 160 gke U. Kaiser 07/2007

Influence of time if non-condensable gases (NCG) en  tering
the steam sterilization process cause a risk

NCG are taken out with following vacuum cycles
and are not critical for sterilization performance.

Pressure
[bar]

Temperature
[°Cl

NCG being introduced during the warm-up-phase travel

almost quantitatively into the packs of the loads and
may harm the efficacy of sterilization processes
44 depending on the type of load and the amount of NCG. 134
/7 NCG enter the chamber during the
3 . sterilization plateau period and are also
| BDS-Test i not critical for the sterilization efficacy
E 3,5min '\ | since the packs do not absorb steam | [-70
! i \| anymore and therefore also no NCG.
2 | fractionated vacuum E E
! i
i !
/\ [ \ | |
1 T T T T T T T T E T T T i T T T T T T T T T T T T 20
5 . 10 ! 15 20 25
\/ \ : i Time
' [min]
0+ air-removal : lr:f';rrnne E sterilization I cooling drying
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Water pre-treatment for steam generation (1)

1. Softening process using a cation exchanger
- Exchanges Mg?* and Ca?* against Na*
- Regeneration by common salt (NaCl)

2. Reversed Osmosis
- retains salts but lets all gases, e.g. air, CO,, pass through the membrane

3. Mixed bed ion exchanger
- Exchanges all cations and anions against H* + OH- (results in H,0)

The water quality shall be measured with a conductivity meter, should not
exceed 5 — 10 pS/cm and should be monitored continuously in the CSSD.
This treated feeding water still contains dissolved air.

4. Degassing before steam generator feeding
- heats up the water to 90 — 95°C
- degasses the water
- no loss of energy because heat up in the steam generator is
anyway necessary later on

3.45-55 329 w U. Kaiser 11/2010

Different steam generators

1. Steam generation in the sterilizer
- directly in the chamber (small sterilizers)
- steam generator outside of the chamber, but short pipe to the chamber by
electric heating

2. Decentral steam generation
- steam generator heating with oil, gas or electricity only for the sterilizer

3. Central steam generation
- central (expensive water preparation)

4. Secondary steam generation
- The primary steam is used as heating source
(The feeding water must be treated for the steam sterilizer)

3.46-55 330 w U. Kaiser 11/2010




Water pre-treatment for WDs and steam generation (1 )

1. Water softening
in a reservoir with cation exchanger resin balls

-
z
@
S

Na* |

Ca**is exchanged against 2 Na*

AT- - . Kaiser
3.47-55 331-1 gKe U. Kai 07/2012

Water pre-treatment for WDs and steam generation (2 )

2. Reversed Osmosis
with plastic membrane (filter)

Pump to compensate

the osmotic pressure

before after

—> H,0
water Osmotic
with —+> O, pressure of the
mineral water level

difference "
salt
> N2
|
[N C02

membrane

demineralized water +
dissolvedair + CO,

concentrated

'
'
'
'
'
T
'
'
'
I
'
'
0
'
'
'
I
'
i
'
I
'
I
T
'
'
I
'
'
'
'
I
'
I
'
'
'
'

mineral salt Solution ‘
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Water pre-treatment for WDs and steam generation (3

3. lon exchanger
in a reservoir with cation and anion exchanger resin balls,
removes all inioc salts from the feeding water for steam generation

I A

a**(HCOy),

The salt ions are kept in the
cartridge and therefore H* and
OH- ions are released

2H,0
3.49-55 332-1 gke U. Kaiser 07/2012
Water pre-treatment for WDs and steam generation (4
4. Degasser
removes the dissolved air
steam
feeding
water Degasser
é \l/ | )
90 -98°C
no heat energy is lost

3.50-55 332-2 gke U. Kaiser 07/2012




Measuring the conductivity

« Electrical conductivity is the ability of a material to conduct electricity

« Water conducts electricity, if salts (positive and negative ions) are dissolved in it.

* The more salt is dissolved, the higher is the conductivity. This is a measuring unit for
the amount of dissolved salt in the water.

* The unit of conductivity is Siemens per meter (S/m) or mS/cm or pS/cm.

¢ 1S/m=10 mS/cm = 10.000 pS/cm

Example for the conductivity of water:
* Absolute pure water : 0,05 pS/cm bis 0,1 uS/cm
e Tap water: 300 puS/cm bis 1.000 pS/cm =1 mS/cm
¢ Seawater: ca. 50.000 pS/cm =50 mS/cm
* Demineralized water for
»  steam supply: <5 uS/cm (acc. EN 285)

» end flushing: < 15 puS/cm (acc. Guidelines of DGKH, DGSV, AKI)
3.51-55 587 gke U. Kaiser 06/2012

Requirements for a successful sterilization process

1. Achievement of the kill kinetics, e.g.:
F121.c=15 min overkill in a steam sterilization process

2. Penetration of the sterilizing agent to all inner and outer surfaces

PENETRATION

L] >

Test of the:

1. Kill kinetics by parametric release and/or biological and/or chemical indicators

2. Use of a process challenge device (PCD) to test the worst case penetration conditions
using biological or chemical indicators or themo-sensors inside the PCD.

3.52-55 162 gke U. Kaiser 07/2005




Pressure Dependence of Water Boiling Temperature;

Temperature Dependence of Heat Capacity and Steam V. olume
Boiling Pressure Over- Heat Capacity Steam Volume
Temperature pressure [kcall kg steam] [V kg steam] Remarks
[°C] [kpa] | [bar] [bar]
46 10 | o1 09 14560 Typical vacuum in a
sterilizer
Pressure on a
92 75 0,75 -0,25 2200 mountain at a height
of 2.500 m
100 100 1,0 0,0 1673 Standard pressure
Standard sterilization
121 200 2,0 1,0 647 885 procedure at 121°C
Standard sterilization
134 300 3,0 2,0 659 606 procedure at 134°C
145 400 40 3,0 446
3.53-55 163 gke U. Kaiser 07/2005

Reasons for wet goods
at the end of steam sterilization processes

Reason

Remedy

Goods have been wet before packaging

Dry all goods to be sterilized before packaging

Condensate from the above goods is
dropping down into the packages

Use completely covered metal container or cover
each level of the sterilizer rack with a plate to let
the condensate run outward

Wet steam, condensate aerosols enter
the packages together with the steam

Use a pressure reducing valve before sterilizer
and condensate traps to dry the steam

Condensate at the package/ container is
separated from the goods and
accumulates to a condensate “puddle” at
the bottom of the container or soaks the
bottom part of the packaging

Wrap the goods with a water-absorbing material
(absovlies; cloth) to keep the condensate in the
near of the goods and to use the heat of the
goods to evaporate the condensate

At the end of the sterilization process
steam remains in the package and
condensates with gradual cooling

Use pressure-difference-process and flushing
with air to remove steam at the end of the
sterilization process

3.55-55 165

gke_

U. Kaiser 07/2005




Porosity of packaging materi

Woven packaging

Paper

Paper s

- has large and small pores -
- when getting wet, paper looses

its plain surface structure

- cellulose fibers expand
- after drying the paper does not

get plain again

als

Non-woven packaging

tabilized with plastic fibers

plastic fibers stabilize the

pore size distribution

-> the pore size structure has changed

13.1-2 309

gke_

U. Kaiser

10/2010

Quality of packaging materials

Germs have a diameter of
approx. 1 pm,
pores > 1 pm may let germs pass

® 1um

pore distribution

ack:
el P

aging material

acceptable

Germs may be transferred
through the packaging material

(non-acceptable
packaging material)

! j pore size
;" Packaging material 05 : tum 2]
13.2-2 310 gke U. Kaiser 10/2010




128.000 infections after surgeries each year

Quality survey in German CSSDs

Essen/ Munster, Germany. Alerting news in the Central Sterilization Service Department
(CSSD) of hospitals: Due to insufficient sterilized surgical instruments the transfer of
Creutzfeldt-Jakob disease (CJD) has been reported from England and Australia. For
operations with a high risk of prions transfer, the usage of disposable instruments is
mandatory.

In Germany on average experts assume the risk of 128000 post-operative infections. The
affected patients stay for an additional 2 weeks in hospital causing additional costs in form of
medications, medical personnel resources, loss of wages etc.

On invitation from the Centre for Hospital Management (CKM) of the Westfalische-
Wilhelms-University in Minster, Germany 100 hospital managers, scientists, industrial
government representatives discussed the risk of sterilization supply — in the area of conflict
between legal requirements and cost efficiency.

The symposium director, Prof. Dr. Dr. Wilfried von Eiff, Director of CKM, outlined the
different perspectives under which the CSSD in German hospitals has to be seen. ,,Zero fault
quality* is basically attributed to the controlled organizational process and the risk conscious
behaviour of the hospital staff. Therefore the smallest faults have to be detected and
eliminated.

From an economic point of view, the CSSD should be seen as an investment to avoid patient
risks, rather than an expense factor. “In this area of conflict, an intelligent way between
quality, risk and expenses has to be found”, mentioned von Eiff.

The government supervision of Nordrhein-Westfalen and Niedersachsen (2 Northern counties
in Germany) analysed the sterilization equipment in hospitals and the quality of cleaning of
endoscope units, e.g. at practising doctors. The preliminary survey results show that the
requirements are not always met. More than 40% of hospitals which reprocess their
instruments do not yet meet the legal requirements. 75% of these institutions can only reach
the legal technical requirements by purchasing new sterilizers.

In many hospitals the CSSD is ,,the unpopular child in the basement*. Obviously the decision
makers do not know what financial values exist in the CSSD: in a 400-bed hospital the value
of instruments adds up to almost 5 Mio. €, added by 3 Mio € for service supply.

Also the risks of incorrect work in the CSSD are not considered: incorrect trays and non-
availability of instruments increase the costs by 200000 € per 10000 surgeries.

As a result of the CKM-Symposium a 16 point program has been developed, to support
hospitals establishing a requirement oriented and efficient sterilization department.

Further information:

www.krankenhaus-management.de

Prof. Dr. Dr. Wilfried von Eiff,

University of Minster, Germany, Tel.: +49 (0) 2 51/83-3 14 40




PRACTICAL TIPS FROM THE DGKH

STERILISATION

Water Provision for Steam Generation in
Steam Sterilisation

D/G

K Extract from Annex 1 of the Recommendations by the German Society for Hospital Hygiene (DGKH)
for validation of steam sterilisation processes revised by R. Fleischhack, H. Hahmann, P Kober * U. Kaiser, E. Dennhdfer

he quality of the water used as feed

water is of special importance for the
steam quality and hence for the sterilisa-
tion process. It is determined essentially
by the method used to process the water.
Water processing is intended as a means
of fully or partially removing the non-con-
densable gases, hydrogen carbonates and
any other dissolved mineral salts from the
water. DIN EN 285 specifies corresponding
limit values for the chemical and gaseous
components permitted.

Information must be obtained from
the regional water supply service on the
composition of the drinking water (results
of analyses) and on the processing meth-
ods employed.

How oxygen is supplied to remove
iron and manganese may be of special in-
terest in the context of steam generation
for sterilisation. Compressed air and oxy-
gen dosages are examples of the meth-
ods employed.

The former method, especially, trans-
ports a large guantity of dissolved gases
(in particular oxygen and nitrogen) to the
consumer. Special attention must be paid
to this water when subjecting it to further
processing to obtain feed water for steam
generation.

The customary method of processing
water for Central Medical Devices Pro-
cessing (CMDP, CSSD) in the hospital is
as follows:

—~ Water softening
~ Reverse osmosis
~ lon exchangers/mixed-bed exchangers

— Storage containers for demineralised
water

-~ Conveyance to the consumers in
CMDP, CSSD

Water softening removes the hydrogen
carbonates present in the water as they
are broken down by heat to CO, and car-
bonates {limescale).

[ CENTRAL SERVICE | Volume 11 2003 |

The reverse osmosis system is able to
remove around 90% of the salts from raw
water but not the CO,, oxygen and nitro-
gen dissolved in the water.
Postconnected ion exchangers (series
connection of 2 recommended) can re-
move any remaining salts as well as the
CO,. Silicates, however, pass through ion
exchangers before onset of a change in
conductance. This is counteracted by, as
proposed, connecting the ion exchangers
in series. Large quantities of dissolved ni-
trogen are not trapped by any of the
aforementioned processing aids. Hence
special measures must be taken here.

Impeccable functioning of the ster-
iiser can be assumed for conductance
values that are continually below 5 mS/cm
in the feed water used for the steam gen-
erator. In line with recent findings, this
value deviates from that specified hither-
to in DIN EN 285, Annex B.

Processed water has a very high affin-
ity for all gases present in its immediate
environment and thus quickly dissolves
them back. This occurs especially if the
water surface in the storage container is
greatly enlarged due to the collision re-
sulting from the addition of water. This
tendency to dissolve back gases must
therefore be counteracted by observing
what is known as “subsurface filing”. This
ensures that the surface of the water in
the storage container is kept relatively
calm and that not too much air, or espe-
cially carbon dioxide, is dissolved back.

When the water, which has been
processed and stored in a storage con-
tainer, is supplied to the consumer it con-
tains dissolved oxygen and nitrogen (ap-
prox. 256 — 30 ml gas/l water). This pro-
portion has no adverse effect on using
demineralised water in washerdisinfec-
tors.

To generate the sterilant "saturated
steam”, the presence of such gaseous

200

additions in the form of non-condensable
gases (NCGs) can have important impli-
cations. Hence the latter should be re-
moved by as far as possible resorting to
thermal degassing. Otherwise this quan-
tity of dissolved gas would be conveyed
into the chamber together with the steam
on each subsequent occasion that water
is supplied.

The conductance value of the first ion
exchanger should be measured and doc-
umented daily as a proof of the conduc-
tance of the feed water mediated by car-
bon dioxide. A limit-value signalling de-
vice should be used to round off conduc-
tance measurement.

Conductance mediated by carbon diox-
ide will be eliminated if processing is prop-
erly effected using postconnected ion ex-
changers and thermal degassing of the
feed water at a boiling point temperature
for water under standard conditions. In
this respect, the conductance value meas-
ured is an indicator of the steam quality.

lon exchangers have a finite capacity
and must be replenished from time to
time. The silicate problems mentioned
can be overcome by connecting the ion
exchangers in series as recommended.

If there are noticeable signs of adverse
effects on the sterile supplies and cham-
ber {e.g. discolorations, deposits) follow-
ing sterilisation, carrying out water analy-
sis as per DIN EN 285 is advisable, in par-
ticular before the initial validation, regard-
less of the type of steam supply. If this wa-
ter analysis is unable to identify this prob-
lem, other troubleshooting measures must
be taken (e.g. contamination of the feed
water storage container, use of inhibitors,
rustproof pipes, etc.). %




Sterilization of minimal invasive surgical (MIS-)
instruments with splits, screw threads and sealing
gaskets using different maintenance, protection and
lubricating agents in steam sterilization processes

4.1-13 166 U. Kaiser
gke

07/2005

Necessary conditions for a successful
steam sterilization processes

. All surfaces to be sterilized have to be wet.

. Temperature-time-integral of water
minimum 121°C, 15 min (F ;2= 15 min)
at all surfaces to be sterilized is required.

The sterilizing agent is water
which has achieved a temperature-time-integral.

The condensation of steam is no requirement.
However, it allows a very quick heat transfer.

4.2-13 167 U. Kaiser
gke

07/2005




There is no sterilization in steam sterilization
processes possible, if:

« steam cannot condensate to water due to overheating

(e.g. hygroscopic condensation in cellulose fibres,
« the surfaces to be sterilized are sealed and thus t

the surfaces of the instruments, e.g. because of:

bio-films

maintenance and protection agents
lubricants

sealing gaskets

accumulation of non-condensable gases (NCG) in
partially closed spaces

overheated steam etc.)
he water cannot get to

4.3-13

168 w U. Kaiser

09/2009

Complex instruments:

« have tight fitted surfaces

¢ have screw threads

« have elastic sealing gaskets

« have sliding sealing gaskets
(e.g. valves at trocars)

e are surface covered with maintenance and protection

lubricants

« have narrow lumina [*]

These versions have been tested in a research proje

agents and/or

[*] see publication : Kaiser U, Gémann J: Investigation of Air Removal from Hollow Devices in Steam Sterilization Processes.
ZentrSteril 1998; 6 (6): 401-413

4.4-13

169 w U. Kaiser

07/2005




Two stainless steel plates are contaminated with G. stearothermophilus
suspension, wrapped and sterilized in a steam steri lization process (134°C, 5 min)

Germinal film G. stearothermophilus 107 CFU in the gap

4.6-13 171 gke U. Kaiser 01/2006

Test in a split of inoculated stainless steel plate s

In the middle the plates have
been inoculated in a circle of
5 cm diameter with:

100 ul suspension
G. stearothermophilus

Population:
1.4 x 108 CFU/ ml

D,,;-value = 2.1 min
z-value =10°C

Fgio-value = 15 min

4.7-13 172 gke U. Kaiser 07/2005




Test with pressed stainless steel plates
with an inserted elastic silicone sealing gasket

5 mm

4.8-13 173 gke U. Kaiser 07/2005

Test with a M8 screw thread of 20 mm length

4.9-13 174 gke U. Kaiser 07/2005




Different maintenance and protection agents and lub ricants

- Validation according EN ISO 17664 required by the manufacturer.
- The manufacturer has to provide directions for use and a validation test report
according EN ISO 17664 on request.

4.11-13 176 gke U. Kaiser 09/2009

Incubation of a stainless steel plate in culture me  dia

+ growth = NON-STERILE - No growth = STERILE

4.12-13 177 gke U. Kaiser 09/2009




Results of the microbiological tests in steam steri lization processes

Sterilization procedure Gravity cycle ) Process with
fractionated vacuum [*¥]

Inoculated with G. Stainless steel plates Screw Stainless steel plates Screw
Stearothermophilus and screwed up thread screwed up thread
- sterilized + - - -
- sealed with silicone plates and

sterilized + n.a. + n.a.
- treated with maintenance

and protection spray based on + - - -

aqueous suspension and sterilized

- treated with maintenance

and protection oil [*] and sterilized + - - -
- treated with lubricating
Grease and sterilized + + + +
- No growth = STERILE + Growth = UNSTERILE

Those maintenance and protection oils containing detergents can absorb water. Lubricating grease without
detergents does not contain water.
** Bl-cycle according to EN ISO 11140-4

Results
1. Narrow splits which are not sealed, can be steril  ized in fractionated vacuum cycles but not in gravit y cycles.
2. Sealed surfaces cannot be sterilized in any steam  sterilization process.

3. Maintenance and protection sprays which consist o f aqueous suspensions or non polar protection oils, which
contain detergents and can absorb water, do not hin  der sterilization.

4.13-13 178 gke U. Kaiser 05/2012




Air removal from hollow goods
(for example: catheters, MIS-Instruments etc.)

Tube system both sides open,
for example 3 m length

\

Indicator strips to monitor steam
penetration

— 0 |

Tube system half length one side closed,
for example 1,5 m length

In steam-sterilization processes both systems have the same difficulty of air removal.

5.1-13 179 U. Kaiser 07/2005
gKe

Examination of air removal and steam penetration in tubes
depending on the tube dimensions and the air removal process

Colour change of the chemical Construction of the process-challenge device (PCD)
Tube Tube — . L N
; indicator at the following number of Test device: gke-brass test device
diameter length L
(mm (m] vacuum cycles from 100 to 950 mB (batch monitoring system)
1] 3 4 5 Tube: PTFE-tube, various lengths and
0.5 0 diameters
1 0 Al |
1 2 0 | %0 e
3 0 %0 minima and maxima
of vacuum cycles: 100 to 950 mB
45 0 75
05 0 75 Number of
1 0 75 vacuum cycles: various (1 to 10)
2 2 0 30 . .
3 0 10 Rate of pressure rise: 1000 mB + 200 mB/ min
45 0 20 (Sterilization at 134°C for 3:30 min)
0,5 0 80
: Results
1 0 30 Increasing length and diameter of the tube causes more
3 2 0 25 difficult air removal of the PCD.
3 0| o 100 |
45 0 0 m8
0,5 0 50 3000
L o lo N
4 2 0 0 | 100 | 100 | 2500 ’ \
3 0 0 2000
45 0 | o I \
0,5 0 20 560 [ \
1 0 0 1000
5 2 0 0
3 0 0 300
4,5 0 0 o

1 2 3 4 5 6 7 8 9 10 Vacuumcycles

5.5-13 183 U. Kaiser 05/2012
gKe




Examination of air removal and steam penetration in tubes
depending on the tube dimensions and the air removal process

Tub Colour change of the chemical indicator at
E:z di;rlisjer Ie::g'?h the following number of vacuum cycles Table of measured values according
[cm?] [mm] m] from 100 to 950 mB to the increasing HPR
1 2
5 1 05 0 90 Construction
10 1 1 0 90 of the process-challenge-device (PCD)
10 2 05 0 75 Test device: gke brass test device
15 3 0,5 0 50 (batch monitoring system)
20 1 2 0 50 Tube: PTFE-tube, various lengths
20 2 1 0 50 and diameters
20 4 0,5 0 40
25 5 0,5 0 20 Air removal
30 1 3 0 30 minima and maxima
30 3 1 0 25 of vacuum cycles: 100 to 950 mB
- 2 2 s = Number of
40 4 1 0 10 - -
45 1 45 0 20 vacuum cycles: various (1 to 10)
Zg 2 ; g 8 Rate of pressure rise: 1000 mB + 200 mB/ min
50 3 2 0 0 (Sterilization at 134°C for 3:30 min)
gg g 425 g g Results
90 3 3 o o The same HPR-value of different PCD’s shows
100 5 > 0 0 approx. the same result, for example:
1x4=40
120 4 3 0 0 4x1=40
135 3 4,5 0 0 22240
150 5 3 0 0
180 4 4,5 0 0
225 5 4,5 0 0
5.6-13 184 U. Kaiser 07/2005
Dependence of the inner tube surface and the tube volume
on the diameter of the tube
Parameter
[Dimension]
Diameter
2 4
[mm]
Length
g 1 1
[m]
Inner volume
3,1 12,6
[mi]
Inner surface
. 62 126
[cm?]
Ratio
Volume : Surface 1:20 1:10
[ml/cm? =cm]

5.12-13 190

U. Kaiser 07/2005




Requirements for sterilization monitoring
in steam sterilizers with fractionated vacuum

1. Validation / revalidation (annually)

Test of the sterilizer at the manufacturer, after installation and substantial
repairs = operation and installation qualification (OQ & I1Q) = Commissioning

Performance qualification of all processes / programs using worst-case load
configurations = performance qualification (PQ)

2. Function test of the sterilizer (during each start-up)

Function test at start-up of the sterilizer to prove air removal and
steam penetration using a BD- and vacuum test.

3. Routine monitoring of each batch (in each cycle)

Recording the basic technical parameters (for steam sterilizers: pressure and
temperature versus time and monitoring of successful steam penetration)
4. Documentation using a quality management system (QMS)

Sterilized goods must be released by trained personnel
according to defined standard operation procedures (SOP).

6.1-32 192 M U. Kaiser 09/2010

Robert Koch Institute (RKI) Recommendation
Requirements to the Hygiene during
Reprocessing of Medical Devices, 10/2012

Quote of chapter 1.4

~Securing the quality of the reprocessing processes to be used"
(page 1251)

The quality of the reprocessing is secured in dependence of t he individual
cleaning, disinfection and sterilization procedures by

a) validation (consisting of installation [IQ], operatio n [OQ] and
performance qualification [PQ)]),

b) regular routine monitoring (e.g. daily),

c) batch-related routine monitoring,

d) monitoring and checking of the process parameters,

e) maintenance, calibration, if necessary adjusting, s ervicing and
f)  regular process validations (revalidation)

g) event-related validation (performance qualification b ecause of special
reasons)

6.2-32 362 gke J. Metzing 02/2013




RKI-Empfehlung

Anforderungen an die Hygiene bei der Aufbereitungv ~ on

.Besondere Hinweise zum Einsatz von biologischen In

Die Vorgabe Sterilisatoren mittels Bioindikatoren halbja
400 Chargen zu Uberprifen,
Jnspektion* der mittlerweile ganzlich zurtickgezogenen D
Betrieb von Dampf-GrofR3sterilisatoren. Die gultige Nachfo
ISO 17665-1, die einen breiteren Anwendungsbereich einsch

Kleinsterilisatoren beinhaltet, enthalt diese spezifisc

mehr.

Medizinprodukten, 10/2012

Zitat aus Anhang zu Anlage 4
dikatoren*”

(Seite 1273)

hrlich bzw. alle
stammt aus einem dlteren Kapitel

IN 58946-6 zum
Igenorm DIN EN
lieRlich

he Anforderung nicht

6.3-32

368

J. Metzing 02/2013

gke_

1. Validation

INTERNATIONAL ISO
STANDARD

Sterilization of health care products —
Moist heat —

Part 1

Requirements for the development,
validation and routine control of a

—
IS0
N

EN ISO 17665-1 describes the validation and
routine  monitoring of steam  sterilization
processes. It is valid for all processes used in
industry, laboratories and health care institutions,
up to disinfection of liquids and waste. Therefore
the requirements of the standard are very
general, since depending on the sterilization
process (e.g. with or without fractionated
vacuum) and the load configuration (e.qg.
instruments, liquids, waste) different monitoring
methods have to be used.

17665-1

al devices

Therefore the general description of the
validation and monitoring procedure in the
standard always has to be adapted to process
and load configuration.

6.4-32

324 J. Metzing 09/2010
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2. Function test of the sterilizer

Function test of the sterilizer at start-up

Clause 12 of the validation standard EN 1SO 17665-1
(Maintenance process effectiveness) quotes:

12.1.6: ,If the sterilization process relies on the removal of air from the
sterilizer chamber in order to achieve rapid and ev  en penetration of steam
into the sterilizer load, a steam penetration test shall be carried out each
day before the sterilizer is used.”

The standard does not prescribe a special test for routine monitoring,
therefore usually two type tests described in the sterilizer standard EN 285 are
used:

— Bowie-Dick-Test according to EN 285 Part 17
— Hollow Load Test according to EN 867-5 and EN 285

gke offers a test device for the BD- and the hollow load test simultaneously.

6.5-32 325 w J. Metzing 09/2010

3. Routine monitoring of each batch

Routine monitoring of each batch

In the validation standard EN 1SO 17665-1 the following text is quoted:

10.1. ,Routine monitoring and control shall be performed on each
operating cycle.* (each cycle = each batch)

Steam penetration”

Clause 11: Pro release from sterilization

11.1. ,Procedures for the roduct realease from the steri lization

process shall be specified.”
This specification must define the conditio t the steri lization process
is conforming to specification (see 9.5.2, (@ 5 and 10 .6). If one

condition is not fulfilled, the product must be marke@ as fau Ity.

6.6-32 326 w J. Metzing 08/2010




3. Routine monitoring of each batch
Therefore the standard EN ISO 17665-1 requests for routine m  onitoring:

e All critical parameters of each batch must be monitored and tested
for sterility.

e The parameter ,steam penetration* according 10.3 is depending on the
complexity of the load, one of the most critical parameters and must be
tested in each batch.

gke offers for this monitoring special load-related PCD systems. These
PCD systems must be adapted to the requirements of steam penetration in
the load.

« Monitoring of steam penetration with air detectors is in instruments neither
qualitatively nor quantitatively possible. The amount of non-condensable
gases in steam is only a part of the steam penetration problem, the correct
air removal of individually different complex instruments cannot be
measured with air detectors.

6.7-32 327 g J. Metzing 08/2010

4. Documentation using a quality management system (QMS)

Information and documents, which must be available for release:

Batch printout of the sterilizer with pressure and temperature over time

Process indicators — provide only information that the package has passed the
sterilization process. No information about sterility.

Prove of sufficient steam penetration (depending on the load)

a. Use of biological or chemical indicators in packs to prove,
if solid instruments are sterilized

b.  Use of Indicator systems in PCDs (Medical Device Simulator = MDS
or Batch Monitoring System = BMS),
if hollow instruments, complex loads or waste are sterilized

c. Use of biological indicator suspension and/or temperature sensors if
liquids are sterilized

Compliance with release conditions must be batch-related documented.

6.8-32 193 g U. Kaiser 09/2010




Central Steam Supply

branch pipe
(e.g. kitchen)

steam pipe

Branch pipe
(e.g. laundry)

steam chamber

feeding water

Prpgst

source of heating

feeding water

At the beginning of the sterilization process steam generator, steam pipe and sterilizer
have to be flushed with steam to remove the air. This can be tested successfully with
the Bowie-Dick-Test (function test for the sterilizer, no sterility test).

6.9-32 160 gke U. Kaiser 07/2007

Different types of the Bowie-Dick-Test
Comparison Europe - USA

. BD-Test- Required method of simulation test
. Weight .
Country Standard Size [cm] k] program inside Standard
the sterilizer andar name Test method
for test
- Air removal
EN 285 134°C,35min | EN 8_67'4 Steam - Leaks
Europe ! 25x 35x 20 7 kg = 10% or B penetration - Non-
part17 121°C, 15 min EN-ISO | ot condensable
! 11140-4
gases
AAMI/ANSI ca. 4 kg +200g o ) 1ISO Air removal Y
USA ST 79 24% 35 29 (£5%) 132°C, 3 min 11140-5 | test Air removal

The American test package has approximately 1/2 of the weight of the European
test package and is therefore less sensitive in testing the air removal and steam
penetration.

6.10-32 194 gke U. Kaiser 06/2010




Air removal of porous and hollow goods using differ ent steam sterilization processes

BD-Test package | Hollow load test N = penetration successful
according to according to _ ;
EN 285 EN 867-5 - = penetration not successful
Sub-atmospheric cycle according to EN 867-4, B.1
+ —+ Pressure j:z
[mbar] . I\
oo [\
w0 [\
NN l’ \\ |
ass ass w0
p p BVAAR u— Time [mir]
Trans-atmospheric cycle according to EN 867-4, B.3
with a sterilization temperature of 134 °C
+ _ Pressure
[mbar] A A A A AN AT\
J AN AN AN AN AN AN AN A
pass fail { \N—
N
L N— | Time [min]
o 10 2 0 © o
Trans-atmospheric cycle according to EN 867-4, B.3
+ with a sterilization temperature of 121  °C
- Pressure ;::
[mbar] 250
T LAANAANAANAAT \
pass fail ,OW\IVVVVV‘N‘JVVV \
502 Time [min]
o 5t 15 o s % s w4

From the publication Gomann/ Menzel/ Kaiser — Central Sterilization 3/2001

During the modification of the European Standard EN 285 for b ig sterilizers the hollow load PCD according
to EN 867-5 was included as standard-test additionally to th e BD-Test pack.

6.11-32 195 ge U. Kaiser 07/2009

Compact-PCD ®
- sectioned -

Cap

Chemical Indicator

Teflon holder for indicators
Metal capsule

Stainless steel tube

Outside case

6.12-32 196 gke U. Kaiser 07/2005




Technical principle of the  gke Compact-PCD O

This part is integrated into the
inner part of the plastic case

90 ml steam

00000k

Volume

Detector Stainless steel tube 1m Plastic housing

0.2ml 3ml 100 ml

O0000K

6.13-32 197 gke U. Kaiser 10/2010

Why Batch Monitoring?
Why using Batch Monitoring Systems? (1)

« After validation batch monitoring is not necessary, if the process
remains stable.

« Avalidated process must be 100% reproducible over a longer period.

» Not all critical parameters of the cleaning and sterilization process are 100%
reproducible (different soils, load, different steam quality, potential leaks, etc.).

» Therefore 100% reproducibility is not guaranteed.

» This process risk has to be compensated checking all the critical
non-reproducible parameters which are not controlled by the equipment with a
suitable monitoring system.

6.16-32 358 gke U. Kaiser 05/2012




Why Batch Monitoring?
Why using Batch Monitoring Systems? (2)

Batch monitoring systems are used, if a device, i.e. sterilizer or washer/disinfector, does
not monitor and document all critical variables.

A batch monitoring system can monitor one, several or all critical variables, so that the
result of a batch monitoring system allows the release of a load (i.e. in a steam
sterilization process monitoring of air removal, temperature-time-integral (F,-value) and
the condensation of steam to water) is sufficient.

It is a necessary requirement that the batch monitoring system is adjusted according to
the load. Therefore the batch monitoring system has to be validated with suitable
methods, i.e. using the method described in DIN 58921 which is a new work item in the
ISO/TC 198 technical committee to become an I1SO standard.

If the load consists of different products, the validation of the batch monitoring system
must relate to the most difficult load configuration for a cleaning or sterilization process.

6.17-32 344 gke U. Kaiser 05/2012

Limitations of biological and chemical indicators a t different
positions in steam sterilization cycles

Biological and chemical indicators can only test the
kill ability of steam (temperature vs. time), test of non-
condensable gases in the chamber is not possible.

‘ -——— Steam

Inside of the
pack Process
indicators can indicator,
test if there is provides
steam pene- only logistic
tration to the information,
surface of the that the
instrument. pack has
passed the
process, no
The indicator sterility
can check the monitoring.
surface of a

hollow device
but cannot
check steam
penetration
inside of the
instrument.

6.18-32 199 gke U. Kaiser 03/2013




Process Challenge Devices (PCDs) for different appl ications

Reference is simulated by

Process Challenge Device

Medical Device

—

Using the
simulation
test procedure

Batch of the
standard
DIN 58921

—

Defined Load Configuration

Medical Device Simulator

MDS

Batch Monitoring System

6.19-32 200 gke

J. Metzing 12/2010

Class 2 indicators for type tests, MDS 1 and BMS?

MDS or BMS test-system are used to monitor sterilit  y of
a medical instrument or load in sterilization proc esses:

P |rocess

D |evice

hallenge + Indicator system =  Indicator

An indicator is an object in its final form in whic

(Definition in EN-ISO 11140-1 for class 2 indicator  s)

h it is intended to be used.

1 MDS = Medical Device Simulator

2 BMS = Batch Monitoring System

6.20-32 201 gke

U. Kaiser 03/2007




Robert Koch Institute (RKI) Recommendation
Requirements to the Hygiene during
Reprocessing of Medical Devices, 10/2012

Quote in attachment to annex 4
~Special requirements for the use of chemical indic ators*

(page 1274)
PCDs have been developed to simulate a special difficulty of steam
penetration in a sterilization process [...] There is no unive rsal PCD to be

used for all processes and applications.

6.21-32 363 J. Metzing 02/2013
gKe

Test method to check if a Medical Device Simulator (MDS)
or Batch Monitoring System (BMS)
is equivalent to a Medical Device (MD) or defined |  oad
according DIN 58921

Process

Upgrade
process

Downgrade

sterilization process

successful

JFail”
sterilization not
successful mB

3000

[
[
[
Pass" 1000 ] \

no Bl growth =
o . 500
sterilization successful

1 2 3 1 5 & 7 8 9 10 Vacuumcycles
MDS or BMS acceptable

Inoculated
thstrument (for MD

JFail
Bl growth =
sterilization not
successful

6.22-32 202 gke J. Metzing 05/2012




Conceptual approaches for routine monitoring
with a batch monitoring system (BMS)

Sterilizer

Conformity test with the
standard type test to
check the sterilizer
specification
(Commissioning)

Validation of the
defined load with
the sterilizer

Sterility

proof Type test,

i.e. BD-Test or hollow
load test

Defined load Monitoring
Validated batch
monitoring system

(BMS)

Validation of a batct
monitoring system
(BMS) to a defined
load for routine
monitoring

Commissioning + Performance Qualification = Validation of a process.
€ After validation the process is secured using a type test for routine monitoring to check the sterilizer.

¢ Routine monitoring with a batch monitoring system (BMS) that is validated against a defined load, without a
performance test of the sterilizer.

6.24-32 204 gke U. Kaiser 07/2009

Use of a batch monitoring system (BMS)

The result of ‘ - Steam
the sterilization
procedure
has to be
documented
on each pack A package
with a label on indicator is
top to inform not required
the OR nurse anymore
opening the using a BMS
pack validated to a
load.
Process
indicator,
provides only
logistic
information,
that the pack
has passed
the process,
no sterility
monitoring.

The process challenge device (PCD) is
designed to simulate a full load (BMS)
and can monitor penetration into hollow
devices as long as it is more difficult to
penetrate than instruments in packs.

6.25-32 205 gke U. Kaiser 02/2011




Different types of monitoring systems

testing the efficacy of steam sterilization process

es

Type of test

Monitoring potential

Limitations

Parametric release:
recording the temperature-
pressure-time window

No ability to test the chamber
for non-condensable gases in
steam coming from various

Temperature-time- sources
Biological indicators windows
—— checking the kill of
Non-biological all parameter germs Test only at the place where

integrating indicator
(emulates biological indicators
according to EN 867-1 class D)

indicators are located

Bowie-Dick-Test

Steam penetration test
for porous loads and
solid instruments

No steam penetration test for
complex hollow devices

Specific process challenge
device (PCD) simulating
complex hollow devices

according to EN 867-5

Steam penetration test
of solid instruments,
porous loads and
hollow devices and
kill kinetics

Comparison is necessary
between the penetration
characteristics of the hollow
devices to be tested and the
PCD used

6.26-32

206

gke_

U. Kaiser 07/2005

Robert Koch Institute (RKI) Recommendation
Requirements to the Hygiene during
Reprocessing of Medical Devices, 10/2012

Quote in attachment of annex 4

Lnformation for the use of biological and chemical

(page 1273)

A successful validation does not secure that the sterilizat

indicators"

ion conditions

are always kept during routine operation. [...]

Therefore suitable routine  monitoring must be carried out
(see EN I1SO 14937, clause 10), to secure that the validated pr ocess is
always carried out.

6.27-32 364 gke J. Metzing 02/2013




Robert Koch Institute (RKI) Recommendation
Requirements to the Hygiene during
Reprocessing of Medical Devices, 10/2012

Quote of checklist
~Implementation and operation of small sterilizers
to reprocess medical devices"

Heading ,Batch-related tests”
(page 1272)

Test of the complete and correct process run
- Test and documentation of the result of the process indicat ors (class 1)
- Test and documentation of the process parameters
- Test and documentation of the result of the indicator
e Critical A instruments: without PCD (class 5)
e Critical B instruments: with PCD, e.g. helix test (class 2)

6.28-32 365 gke J. Metzing 02/2013

Robert Koch Institute (RKI) Recommendation
Requirements to the Hygiene during
Reprocessing of Medical Devices, 10/2012

Quote in attachment of annex 4
» Special requirements for the use of chemical indi cators”

(page 1274)
The level of difficulty of class 2 indicators is depending on the
combination of the chemical indicator and the PCD component s. Each
variation, e.g. the use of another indicator, can cause that malfunctions
are not detected. Therefore only components defined from th e
manufacturer can be combined. This applies also for systems with a
reusable PCD.

6.29-32 366 gke J. Metzing 02/2013




Principles of non condensable Gas (NCG) Detectors

NCG-detectors are offered with the argument, that the necessary test for steam
penetration of each batch according to EN ISO 17665-1 clause 11.1 is fulfilled by
these detectors. This information is:

—technically incorrect and
- not in line with the content of the standards.

The use of NCG-detectors requires the knowledge of the different technical
solutions and requirements of the standards.

8.1-15 315 g J. Metzing 08/2010

Principles of non condensable Gas (NCG) Detectors

(1) Integral Method according EN 285
steam pipe or chamber

—_—) T — drain of the sterilizer (1) steam is split and
condensed in a heat

needle valve max. 35 ml exchanger

cooling <— (2) water is acidified with
water < H3PO,, that no CO,

dissolves and can be
detected

condensate

and NCG 1 (3) Condensate and NCG
are collected in a

transparent cylinder

[T

(4) The condensate
amount is measured
with a balance

ttttt +1kg steam V)

balance
Advantages | Disadvantages
- NCG are collected - the method integrates NCG over time, therefore no NCG maxima are detectable
over time and the - correct results are only possible, if a homogenous steam/NCG current is in the steam pipe
volume integrates - no information available when NCG are entering the process, NCG during the air removal

-ifacid is added, CO, | and/or plateau phase are not critical for the process (but may show fail results in a
is detectable pass cycle)

1) EN 285 requires from a sterilizer still to operate with a maximum concentration of 35 ml NCG/1 kg condensate.

8.2-15 255 U. Kaiser 08/2010

gxe




Principles of non condensable Gas (NCG) Detectors

(2) Differential Method

steam pipe or chamber

— mmmmp  drain of the sterilizer
X magnetic valve

cooling <=

water light source

condensate
and NCG

) o B 1

Advantages

i drain

photo sensor

Disadvantages

@

@

®

@

steam is split and
condensed in a heat
exchanger

condensate and possibly
NCG pass a cuvette with a
light beam

light beam is deflected
differently in condensate
and NCG

Condensate amount is
online measured

- NCG-peaks can be
detected over the

- gas detector (GD) may only be validated above a precision of 5%. Quite often the GD is
only validated against a PCD system, without information about the precision

time - CO,-gas is undetectable because it gets dissolved again in the condensate

- correct results are only possible, if a homogenous steam/NCG current is in the steam pipe.
- no information available when NCG are entering the process, NCG during the air removal
and/or plateau phase are not critical for the process (but may show fail results in a
pass cycle)

8.3-15 256

gke

U. Kaiser

08/2010

Principles of non condensable Gas (NCG) Detectors
(3) Integral Method similar to EN 285

steam pipe or chamber

—_—) | — drain of the sterilizer
X magnetic valve
. <« -
cooling = [ —
water 4 -
light - photo
gzzdﬁgéate l sources o —» Sensors
& -

Advantages

P9

light sources

drain

Disadvantages

=
-—| photo
‘= sensors

@

@

®

@

= .
*IZI magnetic valve

steam is split and
condensed in a heat
exchanger

condensate and NCG are
collected in a transparent
cylinder

light beam is deflected
differently in condensate
and NCG and the amount
of NCG is detectable in the
cylinder

Condensate amount is
online measured

- over the time NCG-
peaks can be
detected

- gas detector (GD) may only be validated above a precision of 5%. Quite often the GD is
only validated against a PCD system, without information about the precision

- CO,-gas is undetectable because it gets dissolved in the condensate
- correct results are only possible, if a homogenous steam/NCG current is in the steam pipe

- no information available at what time NCG are entering the process, NCG during the air
removal and/or plateau phase are not critical for the process (but may show fail results in a
pass cycle)

8.4-15 257

gke

U. Kaiser

08/2010




Principles of non condensable Gas (NCG) Detectors
(4) Integral Method with pressure difference method

steam pipe or chamber (1) steamis split and
—-_—) | —— drain of the sterilizer condensed in a heat
X magnetic exchanger
| . .
Eyave I — (2) Condensate is collected in
cooling <= v tube of 75 cm length
drain
water M test tube (3) Pressure is measured in
the filled tube containing a
75cm condensate / NCG mix

and NCG

condensate 1

(4) NCG is measured by
pressure depression
compared to a tube filled
with water

Advantages

i’ pressure

sensor
Disadvantages

- over the time NCG-
peaks can be
detected

- gas detector (GD) may only be validated above a precision of 5%. Quite often the GD is
only validated against a PCD system, without information about the precision

- CO,-gas is undetectable because it gets dissolved in the condensate
- correct results are only possible, if a homogenous steam/NCG current is in the steam pipe

- no information available at what time NCG are entering the process, NCG during the air
removal and/or plateau phase are not critical for the process (but may show fail results in a
pass cycle)

8.5-15

328 U. Kaiser 08/2010

gke

Principles of non condensable Gas (NCG) Detectors
(5) Tests by Temperature Gradients

(1) non-condensable gases may
accumulate at cold places

i @

between the non-condensable-
gas-nest and the chamber a
temperature difference may built
up which can be recorded over
time

AT

(3) the temperature difference allows
a qualitative evaluation of non-
condensable gases

Advantages

Disadvantages

- simple electrical
recording of the
temperature
difference vs. time

- not expensive

- no quantitative method to test non-condensable gases (There are only indirect
assumptions about the amount of non-condensable gases possible.)

- regarding the security of a sterilization process the interpretation of the results is not
possible without additional parameters.

- no validation of the non-condensable-gas-test is possible.
- no relation to the load to be sterilized

- no information available when NCG are entering the process, NCG during the air removal
and/or plateau phase are not critical for the process (but may show fail results in a

8.6-15

258 U. Kaiser 08/2010

pass cycle)
gke




Principles of non condensable Gas (NCG) Detectors

NCG-Detectors:
— cannot be validated.
— do not detect CO, as NCG, because this gas dissolves in water.

— monitor the steam quality in one location but not the steam penetration into
hollow instruments.

— take steam samples from the steam pipes or from the sterilizer chamber but
not from inside the package in which NCG are accumulated by steam
consumption and condensation.

— are not calibrated in their sensitivity to the requirements of the each load.

— do not only measure during the critical heat-up time but during the whole
program and can show fail results of a pass cycle.

8.7-15 316 g J. Metzing 08/2010

Principles of non condensable Gas (NCG) Detectors

1. NCG-Detectors cannot be validated

Test systems must be validated against a reference. There is no known method
for the validation of an NCG-Detector for the NCG-concentration.

The sensitivity of NCG detectors does not record absolute concentrations of NCG
but is calibrated using other test methods. If the detector signals a fail
(depending on the fail-condition, see point 6), such a test is from a
technological point of view incorrect.

Many NCG detectors use an integral measurement — a summary of NCG over a
time interval.

Only few NCG detectors use a differential measurement. The value recorded is
not synchronized with the sterilization parameters.

8.8-15 317 g J. Metzing 08/2010




Principles of non condensable Gas (NCG) Detectors

2. NCG-Detectors do not detect CO, as an NCG, because dissolving in
water

All detectors based on the assumption that steam condenses but NCG do not
condense, can only measure those NCG not dissolving in water.

Gases like CO, dissolving in water (condensate) are not detected.

Therefore NCG-Detectors do not detect CO, and small amounts of O,.

Risk of a false-positive test result!

8.9-15 318 J. Metzing 07/2010

gxe

Principles of non condensable Gas (NCG) Detectors

3. NCG-Detectors monitor the steam quality but not the steam penetration

The validation standard EN ISO 17665-1 requires successful monitoring of steam
penetration into each load also into hollow instruments. Successful steam
penetration is assured using a batch monitoring system consisting of PCD and
indicator system.

An NCG detector measures the steam quality, e.g. coming from a steam pipe or
sterilizer chamber. The conclusion that acceptable steam penetration into a
hollow load is automatically assured, is wrong.

If air removal is insufficient, air remains in the load (i.e. MIC-instruments). Even if
the steam quality is acceptable, steam penetration into hollow devices is
blocked.

Risk of false-positive test results!

8.10-15 319 J. Metzing 08/2010
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Principles of non condensable Gas (NCG) Detectors

4. NCG-Detectors take out steam samples from the steam pipes or from the
sterilizer chamber but not from the package

Monitoring of steam penetration must be done inside of the load or rather inside
of hollow instruments.

If NCG come into a chamber through leaks and the NCG detector takes samples
out of a steam pipe, the failure cannot be detected.

Therefore many reasons for unsuccessful sterilization are not detected by an
NCG-detector.

Risk of false-positive test results!

8.11-15 320 g J. Metzing 08/2010

Principles of non condensable Gas (NCG) Detectors

5. NCG-Detectors are not adapted in their sensitivity to the requirements of
a load configuration

A BMS has to be adapted to the specifications of a worst-case load configuration.
This requirement is guaranteed by the selection of a suitable PCD validated
according DIN 58921.

An NCG-detector cannot be adapted to different loads. It is a device that monitors
the function of a sterilizer but does not provide any release criterion for
successful sterilization of a load.

8.12-15 321 g J. Metzing 08/2010




Principles of non condensable Gas (NCG) Detectors

6. NCG-Detectors do not only measure during the critical heat-up time but
during the whole program

The most frequent reason for failures in steam sterilization processes is the
introduction of NCG with steam. The NCG concentration in steam is not
constant but may change heavily during the day.

The introduction of NCG is only critical during the heat-up time. During other
times, e.g. during the fractionating or plateau phase, NCG do not jeopardize
the process, because during this time there is no steam consumption in the
load.

Risk of false-negative test results!

If these connections are unknown, there is the risk that NCG-detectors are
considered higher than other test systems.

8.13-15 322 g J. Metzing 08/2010

Principles of non condensable Gas (NCG) Detectors

pressure NCG injection

/ Y

time

To demonstrate the superior function of an NCG-detector NCG (air) is injected in
the sterilizer during an uncritical time. This test should demonstrate the high
sensitivity of the NCG-detector.

The detector, measuring steam in the chamber during the whole time, indicates this
air injection. However the success of the sterilization is not jeopardized by this
injection because the largest part of steam consumption in the load has been
already consumed. MDS and BMS do not show any failure because the heat-up
phase of the good is already nearly reached and NCG don’t have a negative
influence anymore.

During that comparison the NCG-detector will show a fail, the MDS or BMS will
show a pass.

8.15-15 323 g J. Metzing 08/2010




Differences between the usage of
biological and chemical indicators (1/4)

In USA biological indicators (Bls) are the ,Golden" Standard for sterilization monitoring.
The reason is that alive germs (Bls) similar like pathogenic germs are used to monitor the
efficacy of sterilization procedures.

In most of the sterilization processes (except H,0,) it is very well-known which physical
parameters are relevant to inactivate pathogenic germs and biological indicators.

If the parameters inactivating alive bacteria (i.e. in steam: temperature, time, water) are
absolutely known, a biological indicator to prove kill is not anymore necessary, since those
critical parameters can be controlled by other methods more accurately.

In steam sterilization temperature and time can be monitored by recording those physical
parameters by the sterilizer, the existence of water at all surface to achieve sterility, must be
checked, however at the most difficult penetration location in the load, independent if a
biological indicator or any other test method for water is used.

In steam sterilization processes today chemical indicators are available which only react to
the pass conditions, if the critical parameters temperature, time and water are achieved.

Therefore from a risk management point of view there is conceptually no difference using
biological or chemical indicators.

14.1-6 335 gke U. Kaiser 01/2011

Differences between the usage of
biological and chemical indicators (2/4)

Advantages of biological indicators (BIs):

-Direct inoculation inside of complex instruments possible

-Required in many low temperature sterilization processes, since adequate chemical
indicators are not available

Disadvantages of Bls in steam sterilization processes:

-The indicator has to be removed from the package to be incubated, there is no data

available after opening the pack

-Incubation time required, no immediate information about the process available, delay in

time until information is available

-Rapid development of Bls has the deficiency in probability:

longer incubation time is increasing the probability to get correct results but also

longer time is necessary

-In processes at 132 — 134°C Bls do not provide any data how long the process was
running, since Bls are inactivated in less than 1 minute

-Cost including inoculation is 3 — 5 times more expensive than chemical indicators

14.2-6 336 gke U. Kaiser 01/2011




Differences between the usage of
biological and chemical indicators (3/4)

Advantages of chemical indicators (Cls) as long as they conform with the requirements
according EN ISO 11140-1 testing all critical parameters (class 5 + 6):

-Equivalent or better in pass/fail results in comparison to Bis
-Immediate response to all critical parameters

-Data is available at the end of the process

-Cost-effective in comparison to Bls

-Indicator can be stored for documentation

-No incubation necessary

-Stated values can be adapted according to the sterilization process used, which is not
possible for biological indicators at 132 - 134°C

Disadvantages of Cls:

-No direct inoculation at worst-case locations possible
(but only needed for validation, not for routine monitoring)

-Alot of Cls are on the market without required specifications discrediting Cls,
(i.e. several Cls for steam sterilization pass in a dry heat process as well which should
not happen)

14.3-6 337 gke U. Kaiser 01/2011

Pass/fail conditions of biological and chemical indicators

Example of pass/fail conditions of steam sterilization indicators with a stated value (SV)

at 121°C
Indicator Type Standard Fail-Time [min] | Pass-Time [min]
Biological indicators ENISO 11138-1 + 3 4,5 13,5
Chemical indicators class 5 10,5 16,5
Chemical indicators class 6 EN1SO11140-1 15,5 16,5

Biological indicators

0 4,5 13,5 min

Chemical indicators class 5

10,5 16,5 min
Chemical indicators class 6
f . )
0 155 16,5 min

m— fail

= pass

== uncertain (pass or falil)

14.4-6 115 gke U. Kaiser 11/2010




Pass/fail conditions of biological and chemical indicators

Example of pass/fail conditions of steam sterilization indicators with a stated value (SV)

at 134°C
Indicator Type Standard Fail-Time [min] | Pass-Time [min]
Biological indicators ENISO 11138-1 + 3 0,33 1
Chemical indicators class 5 2,25 3
Chemical indicators class 6 EN SO 11140-1 2,7 3
Biological indicators
[
0 0,33 1 min
Chemical indicators class 5
I _— .
0 2,25 3 min
Chemical indicators class 6
f . »min
0 27 3
m— fail
== DAss
BN  uncertain (pass or fail)
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Differences between the usage of
biological and chemical indicators (4/4)

History and current situation of biological indicators (Bls) in different countries

Bls were the first test method to prove sterility. Most hygienists and microbiologists are not
updated and therefore still believe that only the biological indicator is a proof for sterility
(reason for the “Golden” Standard).

In most countries world-wide including USA biological indicators are not only recommended
but are mandatory to be used due to missing local education.

In the West European countries (Scandinavia, United Kingdom, Germany, Austria and
Switzerland) biological indicators are only rarely used for routine monitoring in steam
sterilization processes, only used for validation and in low temperature sterilization
processes.

Update in know-how is necessary to opinion leaders world-wide, the current problem is, that
in universities world-wide there is no research and education, therefore historical status is
remaining.
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