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LEGIONELLEN

27. Juli 1976 Ray Brannon

1977 Meldepflicht USA

2001 Meldepflicht in Deutschland

Zwischen 2016 und 2025 stieg die Zahl der
gemeldeten Erkrankungen um 126%

Legionellose-Félle in Deutschland 2016-2025

202] RKI SChOTZT d|e Dunke|ZIffel’ OUf b|$ 7U Jahrlich gemeldete Erkrankungen nach RKI-Referenzdefinition. 2025 vorlaufig.
97% 2.400
._____,___.-.——.
Mortalitat 5% bis 17% je hach Immunstatus. 500 /
/'/.\ /._—-—.—b.

75.000 Erkrankungen D, 7.500 Tote D DI )

600

¢ 2016 2017 2018 2019 2020 2021 2022 2023 2024 2025*

Quelle: Robert Koch-Institut; 2025 noch nicht als finales RKI-Jahrbuch verdffentlicht.
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WASSERQUALITAT UND GRENZWERTE

un-
status

Legionella spp. < 1/100 ml '
e P-aeruginosa < 1/100 ml '
* Coliforme < 1/100 ml!
*NTM

MY (ol (=Xe)l « E-Coli< 1/100 ml
Art e KBE 22° und 36° < 100/m

. * Legionellen 100/100ml als AY (o] (=X M - Acinetobacter
(Tnnka, technischer - * Burkholderi
Science [l
DVGW) MaBnahmenwert «Ralstonia
e Stenofrophomonas
* MRGN
*VRE

+  Empfehlung der Deutschen Gesellschaft fur Krankenhaushygiene 2016
i3 Membrane GmbH CONFIDENTIAL 2024




ANTEIL DER
GEBAUDE MIT
MINDESTENS 1
UBERSCHREITUNG
DES GRENZWERTES
ZWISCHEN 2003 UND
2009

110.000 Messergebnisse, ca.
30.000 Probenahmen, 20.000
Zapfstellen und 4.600
Gebaude

Anteil der Gebidude mit einer Uberschreitung des Grenz-/MaBnahmewertes

50 @ Coliforme BE.Coli

45 OKBE20/22°C OKBE36°C
£ 432 W Pseudomonaden M Legionellen
§ 30 - - Uberschreitungen gesamt
w0
g 25 | ‘

20
815
M i
-— 5 : - =
5 w0 ‘wmf -l ﬁ

Krankenhaus  Alten-/  Kindergarten  Schule Gaststatte Hotel Sportstatte
Pflegeheim
(n=90) (n=438) (n=928) (n=703) (n=308) (n=254) (n=358)

Gebaudenutzung

* Kistemann T., Schreiber C., Volker S. (2010): ,Vorkommen mikrobieller
Trinkwasserkontaminationen in Hausinstallationen®. In: Flemming H.-C. (Hrsg.), Vermeidung
und Sanierung von Trinkwasser-Kontaminationen durch hygienisch relevante
Mikroorganismen aus Biofilmen der Hausinstallation, IWW-Schriftenreihe, S. 31-100. BMBF-
Forderkennzeichen 02WT0832.




MULTI-RESISTANT PATHOGENS

Epidemiology, surveillance and significance

MRGN-Raten (MRGN pro 100 getestete Isolate)

14

—_ 1,9
® 12 Lt 113 112
P 10.6 107 ”
n
E 10 9.6 9,5
o 8,1
g s
Y
g‘ 5.9
o & 51
=
e 4
(=N
5
S 2
=

0

2008 2009 2010 2011 2012 2013 2014

BE. coli mKIl Pneumoniae P. aeruginosa

[Geffers C et al., AINS 2016; 51: 104]
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Resistenzen

Kinder infizieren
sich mit

Case report [ Open access \ Published: 28 April 2021

Carriage of two carbapenem-resistance genes in

Carba penem Pseudomonas aeruginosa isolated from hospital-
. acquired infections in children from Costa Rica: the
resistenten importance of local epidemiology
P S e U dO m O n OS Cristian Pérez-Corrales &9, Valeria Peralta-Barquero & Christopher Mairena-Acufia
G e r U g i n O S O Antimicrobial Resistance & Infection Control 10, Article number: 71 (2021) | Cite this article

1648 Accesses | 2 Citations | 1 Altmetric | Metrics

(2021)
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Resistant Pseudomonas aeruginosa in the EU

SURVEILLANCE REPORT
Figure 6. Pseudomonas aeruginosa. Percentage of invasive isolates with resistance to carbapenems

Antimicrobial resistance in the (imipenem/meropenem), by country, EU/EEA, 2024

EU/EEA (EARS-Net)

Annual Epidemiological Report for 2024 @ C '

Bl e
o v
=TS

<1%
B 1% to <5%
I 5% to <10%
I 10% to <25%
I 25% to <50%
 =50%

< 20 isolates
@G No data

. ‘ /r%'
< e,
https://www.ecd [sites/default/files/d g "o ESTT . [
ps: w.ecdc.europa.eu/sites/default/files/docu ‘ . /;'\MJ,-»M\A—T/‘V. 2 J :
ments/anfimicrobial-resistance-eu-annual- k. ¢ 3 t
o8 The and names shown on this map 60 not imply official endorsement or acceptande by the Europesn Union. Map produced by ECOC on 20 August 2028

epidemiological-report-2024.pdf
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Case studies

Common RAPD pattern of Pseudomonas aeruginosa from patients and
tap water in a medical intensive care unit

Matthias Trautmann®, Cindy Bauer?, Christian Schumann®, Philipp Hahn®,
Martin Hoher®, Mathias Haller?, Philipp M. Lepper®®*

The epidemiology of Pseudomonas aeruginosa infections and colonizations was studied prospectively on a 12-bed
medical intensive care unit. Patients were monitored for P. aeruginosa colonization by performing throat swabs or
tracheal aspirates on admission and weekly thereafter over a period of 6 months. Cultures of possibly infected sites
were taken as clinically indicated. Water samples from all patient care-related tap water outlets were collected in 2-
weekly intervals and examined for the presence of P. aeruginosa. Strains isolated from patients and water samples were
analysed by serotyping and random amplified polymorphic DNA polymerase chain reaction (RAPD-PCR) typing.
During the 6-month period, 60 of 143 (42%) water samples contained P. aeruginosa at various levels ranging from 1 to
> 100 colony-forming units per 100 ml sample. Genotypically, water samples contained 8 different clonotypes. Nine
patients had infections due to P. aeruginosa and 7 patients were colonized. Isolates from patients showed a similar
distribution of genotypes as did tap water isolates, and strains of identical genotype as patient strains had been isolated
previously from tap water outlets in 8 out of 16 (50%) infection or colonization episodes. However, patients also
harboured strains not previously isolated from tap water. Thus, in addition to tap water, other environmental or
unknown reservoirs appeared to play a role for the epidemiology of P. aeruginosa infections on this ward. However,
because tap water played a significant role for strain transmissions, we conclude that intensified water site care is
Jjustified.

DNA typing:

8 von 16(50%)
Infektionen/Kolonisationen
vom Wassernahn




Kontaminationsquellen von Siphons und Wasserhahnen

Biological waste disposal

Sub inhibitory cleaning
chemicals

Source water
contamination

Cleaning cross

X ntamination
hands

Diverse biofilm community

Aus ,,Handwashing basins and healthcare associated infections: Bacterial diversity in biofiims on faucet
and drains” Hyward et al Science of the Total Environment 949 (2024)
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waman  Applied and Environmental

J SOCIETY FOR : « ® .o
JE] 22505 Microbiology Scherkrafte des Wassers aus dem

PUBLIC AND ENVIRONMENTAL HEALTH MICROBIOLOGY

R e Wasserhahn, das direkt auf den
Abfluss des Waschbeckens
Droplet- Rather than Aerosol-Mediated Dispersion Is the » und / oder die O berfldche der

Primary Mechanism of Bacterial Transmission from . . . .
Contaminated Hand-Washing Sink Traps Schussel flieBt, fUhren zu einer

Dispersion der Bakterien.

Shireen M. Kotay?, Rodney M. Donlan", Christine Ganim®, Katie Barry?, Bryan E. Chrlstensenb, Amy
J. Mathers () &¢

Antimicrobial Resistance & Infection Control Dle von Pa 'I'I enten und dem Syp hon | N

ot i) i s et dem befroffenen Zimmer isolierten
s 5 9 | STomme waren hochgrodig verwond’r

Research | Open access | Published: 16 February 2017 » o . .o

The sink as a potential source of transmission of und wiesen auf eine U berira g.U ngvon

carbapenemase-producing Enterobacteriaceae in the Waschbecken zu Patienten hin. 7 von

DS UL 8 Waschbecken in den Isolierzimmern

Deborah De Geyter &, Lieve Blommaert, Nicole Verbraeken, Mark Sevenois, Luc Huyghens, Helena . .

Martini, Lieve Covens, Denis Piérard & Ingrid Wybo d e r I n Te n S | VSTO Tl O n O |S C P E_

Antimicrobial Resistance & Infection Control 6, Article number: 24 (2017) | Cite this article k O n .I. o m i n i e r.I. b er n d e n .

12k Accesses | 54 Altmetric | Metrics
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Articles I

) o . . 9.324 Sources
Global burden of bacterial antimicrobial resistance in2019:  E@®\ ® 204 Countries
a systematic analysis - 174 AUThOTS

Antimicrobial Resistance Collaborators* m

www.thelancet.com Vol 399 February 12,2022

« 5 M Deaths caused in relation to resistant germs in 2019 (1,27 M direct)

« Estimation until 2050: 10 M Deaths worldwide (Number 1 ahead of Cancer)

» 4,000 active ingredients in development to fight cancer (Nature)

» 40 active ingredients being researched as possible new antibiotics

« CDC: 55 Billion US$ yearly cost ($20 Billion direct freatment, $35 Billion loss of productivity)

+ 70% of the infections are caused by only 6 Pathogens, Pseudomonas aeruginosa is part of

+ Number of deaths caused by resistant Ps. aer. are comparable with Deaths caused by Legionella

« 60% increase of use of antibiotics between 2000 and 2015
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MULTI-BARRIER SYSTEM  °

Hande Hygiene mit modernen Monitoring
Systemen

FlGchendesinfektion
Monitoring von Gram-negativen Bakterien
Endstandige Filtration?




CASE STUDIES

Infectious Disorders ® Brief Report

Resolution of a Pseudomonas aeruginosa outbreak :
in a hematology unit with the use of disposable 2002: 61 Blood
sterile water filters Culture positive

2003: 7
Blood Culture
positive

Infection control by point-of-use water filtration in an
intensive care unit - a Hungarian case study 2008: 0.0

Zsofia Barna, Katalin Antmann, Judit Paszti, Renata Banfi, Mihaly Kadar, 2008: 2.7 Cases Ps. Cases Ps. aer

Anita Szax, Melinda Németh, Eszter Szeg6 and Marta Vargha aer 100 Patient days ]OOdPOﬁem
ays

Removal of waterborne pathogens from liver transplant unit water taps in
prevention of healthcare-associated infections: a proposal for a 1.7 Cases
cost-effective, proactive infection control strategy 3.2 Cases per
: per 1,000
1,000 Patient days :
Z. Y. Zhou', B. J. Hu?, L. Qin’, Y. E. Lin%, H. Watanabe®, Q. Zhou” and X. D. Gao® P Clh e nT DCIyS
1) Microbiology Laboratory, Zhongshan Hospital of Fudan Ui y, 2) Dep of Inf Control, Zhongshan Hespital of Fudan University, Shanghai,
China, 3) Division of Infectious Diseases, Department of Infectious Medicine, Kurume University School of Medicine, Kurume, Fukuoka, Japan and
4) National Kaohsiung Normal University, Kaohsiung, Taiwan
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Case studies

Point-of-use water filtration reduces
endemic Pseudomonas aeruginosa
infections on a surgical intensive care
unit

Matthias Trautmann, MD,*" Simone Halder, MD,*® Josef Hoegel, PhD,® Hilde Royer, RN, and Mathias Haller, MD®

- Stuttgart, Ulm, and Kempten, Germany S-I-Udie |C U > 24 Mono.l.e

Background: Endemic infections because of Pseudomonas aeruginosa were observed on a surgical intensive care unit (ICU) for a
period of >24 months. Tap water probing revealed persistent colonization of all ICU water taps with a single P aeruginosa
clonotype.

Results: (1) The mean monthly rate (:'SD) of P aeruginosa infect{onlcolonizaﬁon episodes was 3.9 = 2.4 in the prefilter and 85% We n I g e r KO | O n ISI e rU n g e n

0.8 = 0.8 in the postfilter period. P aeruginosa colonizations were reduced by 85% (P < .0001) and invasive infections by
56% (P < .0003) in the postfilter period. (2) Microbiologic examinations of tap water revealed growth of P aeruginosa in 113

56% weniger Infektionen

Conclusion: Taking into account various patient-related and general ward variables, point-of-use water filtration was associated
with a significant reduction of chronically endemic P aeruginosa colonizations/infections on a surgical ICU. (Am | Infect Control
2008;36:421-9.)
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Case studies

Contribution of tap water to patient colonisation
with Pseudomonas aeruginosa in a medical
intensive care unit

A.-M. Rogues *P*, H. Boulestreau ®°, A. Lashéras':, A. Boyer €,
D. Gruson <, C. Merle®, Y. Castaing ¢, C.M. Bébear 9, J.-P. Gachie P

Summary This study examined tap water as a source of Pseudomonas aer- D N A fypl N g
uginosa in a medical intensive care setting. We prospectively screened

specimens of patients, tap water and hands of healthcare workers (HCWs)
over a six-month period in a 16-bed medical intensive care unit. Molecular
relatedness of P. aeruginosa strains was investigated by pulsed-field gel
electrophoresis. A total of 657 tap water samples were collected from
39 faucets and 127 hands of HCWs were sampled. P. aeruginosa was found

ir}1:‘§4% zf 484 tap water sa:‘npl? ta})kgn fr.gm patients’ rooms alndei:;?.S% 52,4% PS_Qer, Von den PC]ﬂenTen
of 189 other tap water samples (P < 0.01). P. aeruginosa was isolated from
38 patients. Typing of 73 non-replicate isolates (water samples, hands of Zum WOSSGrhO h N

HCWs and patients) revealed 32 major DNA patterns. Eleven (52.4%) of
the 21 faucets were contaminated with a patient strain, found before iso-
lation from tap water in the corresponding room in nine cases, or from
the neighbouring room in two cases. Among seven P. aeruginosa strains iso-
lated from HCW hands, the genotype obtained was the same as that from
the last patient they had touched in six cases, and in the seventh with
the last tap water sample used. More than half of P. aeruginosa carriage
in patients was acquired via tap water or cross-transmission. Carriage of

i3 Membrane GmbH CONFIDENTIAL 2024

/7 Strains an Handen des Personals
von Patienten




CONTAMINATION PATHWAYS

1. Pseudomonas
aeruginosa ist kein

Wasserhahn

/Dusche/ typischer Keim am
Syphon Menschen.
l . 3. Endstandige Filter .
Persondl Patient un’rerbrechgen die 2. Kontaminations-

wege sind

PR multidirektional

pfade
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ISO 22196 ANTIBAKTERIELLE EIGENSCHAFTEN
Ohne Bakterizides Additiv Mit Bakterizidem Additiv

300000 Nach 24 Stunden 80000
Day 43 Day 56
<10 <10

3

70000
250000

60000

200000
50000
150000 40000
30000

100000
20000

50000
I I 10000
0

1 2 3

m Datenreinenl  mDatenreihen?2 mDatenreinenl  mDatenreihen2 mDatenreinen3

KBE per cm?

o
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DATEN ENDSTANDIGER FILTER

CFU 22° (Water

Kalty KBE 22°C Ab28
infektion
Nr. R Entnah lart  [Filtertyp [Tag0 [Tag7 [Tag21 [rag2s 50 [Tag 56 B
1 we EMB kw i3 3 E"u 0 on' oa' 0 0 BOCT@”O)
1[patienten-Nasszelle Dusche ™8 lkw iz 0 0 0| of 0 0
Il ws EMB kw3 0 1 0| of 0 0
2|Patienten-Nasszelle Dusche ™8 kw3 0 0 0| o of 14 ° 60 S am p I es
we EMB kw i 0 0 0 of 0 0
Dusche T™B kw iz 0 0 o of 0 0
4 wu: EMB [Kw I:3 0 1 Retrograd Biofilm Armatur o 4 C O n T . > ] (7%)
Dusche T™B W |3 0 0 0| of 0 0
v\:ssc EMB %Kw %:3 0 0 0| o] 0 0 [ ] Con‘l' > ] OO (2%)
atiel Dusche T™B kw3 0 0 0| o 0 0 .
Ergebnisse K: KBE 36°C Ab28
Wi s
Nr. |Raumbezeichnung Entnahmeort] [art  TFiltertyfTag 0 [Tag7 [Tag 21 [Tag28 [Tag50 [Tag56
1|Patienten-Nasszelle WB [ems [kw i 0 0 0 of 25 0 .
1 Dusche |TvB kw13 o] 48 2| 0 0 CFU 360 (PO'“en'I'S
2 w8 [eme [kw i3 1 2 23 .
2[p Dusche [Tme [kw i3 o o 0 of 27] 40 )
3|Pati Nasszell. wB |ems lkw i3 0 0 0 of :; 0 BOCTerlO
3|Patienten-Nasszelle Dusche |TMB |KW |i3 0 of 22
4/pati Il ws [ems [kw i i s 2 0| °
4[pati Nasszell, Dusche |E lkw i3 i o 0 of 0| 60 ngples
5 Patienten-Nasszelle WB [emB lkw i3 of o 0 56 4 ( )
5[Pati Dusche [Tme ew iz o o of ¢ v 23 COHT. > 1 38%
*11 Cont.> 100 (18%)
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DATEN ENDSTANDIGER FILTER

Filterstudie Ergebnisse Kaltwasser-Paramter E.coli

[ ]
Nr. Raumbezeichnung Entnahmeort |Armatur |Art Filtertyp |Tag0 |[Tag7 |1.NK [Tag2l |Tag28 |Tag50 |Tag56 E C O |I

1|Patienten-Nasszelle WB EMB [kw |3 0 0 0 0 0 0

1|Patienten-Nasszelle Dusche TMB |KW i3 0 0 0] 0 0 0

2|Patienten-Nasszelle | WB EMB kw [ oSN o 0 0 0

2|Patienten-Nasszelle Dusche TMB |KW i3 0 0 0 0 0 0 . 6 O S

3|Patienten-Nasszelle W8 EMB |KW i3 0 0 0 0 0 0 G I I l p es
3|Patienten-Nasszelle Dusche TMB |KW i3 0 0 0] 0 0 0

4|Patienten-Nasszelle WB EMB |KW i3 0 0 0 0 0 0

4[Patienten-Nasszelle Dusche T™B [kw i3 0 0 0 0 0 0 ® ] < : -|- > ]
5|Patienten-Nasszelle WB EMB |KW i3 0 0 0 0 0 0 O n °
5|Patienten-Nasszelle Dusche TMB |KW i3 0 0 0] 0 0 0

*chemische Desinfektion des Filters | ( : 2 7

i3 Membrane GmbH CONFIDENTIAL




studie Ergebnisse Warmwasser-Paramter Legionellen

- nicht auswertbar

| Zweck B Zweck c

Raumbezeichnung Entnahmeort Armatur Art Filterty Tag0 Tag7 Tag2l | Tag28 | Tag50 Tag 56
1 Patienten-Nasszelle WB 2 200
1|Patienten-Nasszelle 0 0 0 0 0 0
1 1000
1 400 0 0 0 0 0
2 ° 100
g Legionello TR CH S S S
2 2
2 oo 100 0 0 0 0 0
| e /0% pOS|T|Ve > 300
3 6 0 0 0 0 0
: 100/100ml =
: Rohwasser c00 o 1 o l ol o L O
patien * | Kontfamination 100 S S S B |

atienten-

A|Patienten-N2 < 100 ( 2%) 100 0 0 0 0 0
5| Patienten-Nass. 4 /
5[Patienten-Nasszell® 6 0 0 0 0 0
5[Patienten-Nasszelle 400
5|Patienten-Nasszelle 300 0 0 0 A 0
' -




RESISTANT BACTERIA

amid + Meropenemblittchen, VRE-Platte, ESBL-Platte

Ab 28
Wischdesinfektion der Filter

Filtertyp Armatur Tag7 | Tag21 | Tag 28 | Tag 50 | Tag 56
i3 EMB 0 0 0 0 0
i3 T™MB
i3 EMB
i3 TMB
i3 EMB
After 5 L
60 Samples S Desinfection L i3 B
Contaminatfion rUles Contamination i3 T™B
i3 EMB
i3 T™MB
Nasszelle

oacae-Komplex
nsible PSAE



Risiken bei der Verwendung von Filtern bei langer Anwendung?

Failure of a hollow-fibre shower filter device to prevent

exposure of patients to Pseudomonas aeruginosa 26 75 (6/23) der Fll’rerelnhgl’fen vor
5. Yetic™*. S. AP e dem Verfallsdatum kolonisiert
. Yetis®*, S. Ali®, K. Karia®, P. Wilson

2 Division of Infection and Immunity, University College London, London, UK W U rd e n .

b University College London Hospitals NHS Foundation Trust, London, UK . . .
. Man sollte sich nicht auf die
able
Presence of Pseudomonas aeruginosa in the effluent of hospital shower water fitted with a point-of-use (POU) filter unit at various N
oo Verwendung von Hohlfaserfiltern

POU shower filter details Effluent water quality (presence of P. . .

phipsh verlassen, um Patienten vor einer
Shower ref. Ward ref. Ward specialty Location of Age of filter Without POU With POU
number corresponding  (days in use)” filter filter in place

shower (bay/SIR) (cfu/100 mL) (cfu/100 mL) EXpOSiTion gegenober P.

1 Ward E  Haematology SIR 15 >300 >300 . .o
2 WardE  Haematology SIR 15 =300 0 h 1—
3 Ward E Haematology SIR 15 >300 0 Oeruglnoso ZU SC U Zen-
4 Ward E  Haematology SIR 15 >300 0
5 Ward E  Haematology SIR 15 >300 0
6 Ward E  Haematology SIR 15 >300 0
7 Ward E  Haematology SIR 15 >300 0
8 Ward E  Haematology SIR 15 >300 0
9 Ward F Haematology SIR 15 >300 [1]
10 Ward F Haematology SIR 15 >300 0 P S E U D O M O N A S
1 Ward F Haematology SIR 15 >300 0
12 Ward F Haematology SIR 15 >300 0
13 Ward F Haematology SIR 15 >300 0
14 Ward F Haematology SIR 15 >300 0 A E R U G I N O s A
15 Ward F Haematology SIR 15 >300 0
16 Ward F Haematology SIR 15 >300 8
17 Ward F Haematology SIR 15 >300 100
18 Ward B Elderly care Bay 45 >300 >300 u DO YS u C F U / m|
19 Ward C haematology/ Bay 45 >300 »300
20 Ward C  Adolescent haematology/oncology Bay 47 >300 0
21 Ward D Oncology (adult) Bay 47 >300 o
22 Ward A Infectious diseases Bay 47 >300 o
23 Ward F Haematology SIR 52 >300 300
24 Ward € Adolescent haematology/oncology Bay 150 =300 >300
25 Wward C  Adolescent haematology/oncology SIR 150 >300 300
SIR, single isolation room; cfu, colony-forming units. — | [ | [ | I
# Expiry date of POU filter units is 92 days from date of installation (manufacturer specifications). Numbers of P. aeruginosa present in shower
water with and without a POU filter unit were determined by membrane concentration assay. DURATION DURATION DURATION DURATION DURATION

i3 Membrane GmbH



Sind 92 bis 120 Tage sinnvoll fur den klinischen Einsatz?
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ZWECKBESTIMMUNGEN VON ENDSTANDIGEN FILTERN@

Infektionspravention von
Allgemeine Patienten

BeV6|kerung * Medizinprodukt

- : e RUckverfolgbarkeit
e RUckhalt von Legionella -

e BakterienrGckhalt gemaB ASTM F838
e Kein Medizinprodukt

* DIN EN ISO 13485

e Flexible

* Eindeutige Anwendungsdauer
Anwendungsdauer

e Klinische Evidenz

« TWIN 12 (KTW, W270)

e Biokompatibilitdt DIN ISO 10993
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WASSERFILTER FUR DIE ALLGEMEINE BEVOLKERUNG

Stand: Version vom 7. Miirz 2022 unter Beriicksichtigung der 3. Anderung

~

e e Sinn dieser
BEWERTUNGSGRUNDLAGE : { Vorschrift ist
Bewertungsgrundlage fiir F'”e'f mussen die
Kunststoffe und andere organische kurzfrisig einen .
Materialien im Kontakt mit B[Ofllm : Vermeidu Nng
Trinkwasser'2 (KTW-BWGL) OUfwecljen damit von Chemie

: : sie die KTW .
Allgemeiner Teil - im Wassernetz
5.6 Anforderungen hinsichtlich der Férderung der mikrobiellen Vermehrung erf Ullen /

5.6.3 Anforderungen bei der Priifung nach dem volumetrischen Verfahren (Verfahren 2)
Folgende Anforderungen sind einzuhalten:
a)  Die Oberfldche der Produkte darf keine biozide Wirkung auf das Trinkwasser haben.
Deshalb erfiillen Produkte ohne eine Oberflichenbesiedlung (Vergleich der

Kontaktkultur/des Abstrichs des Priifkdrpers mit der/dem der Negativkontrolle) nicht
diese Anforderung.

i3 Membrane GmbH CONFIDENTIAL 2024



WASSERFILTER IM KLINISCHEN UMFELD

27.6.2012 Amisblatt der Europiischen Union L 167]1

1
(Gesetzgebungsakte)

VERORDNUNGEN

VERORDNUNG (EU) Nr. 528/2012 DES EUROPAISCHEN PARLAMENTS UND DES RATES
vom 22. Mai 2012

o e sl dem ekt i b Vv o o Medizinprodukte
durfen biozide

(Text von Bedeutung fiir den EWR)

(2)  Sofern in dieser Verordnung oder in anderen Unionsvor- o
schriften nicht ausdriicklich anders geregelt, gilt diese Verord- EI g S1AN @ h a fTe N
nung nicht fiir Biozidprodukte oder behandelte Waren, die in a UfW e| sen

den Geltungsbereich der folgenden Rechtsakte fallen:

a) Richtlinie 90/167[EWG des Rates vom 26. Marz 1990 zur
Festlegung der Bedingungen fiir die Herstellung, das Inver-
kehrbringen und die Verwendung von Fiitterungsarzneimit-
teln in der Gemeinschaft (*);

b) Richtlinie 90/385/EWG, Richtlinie 93/42[EWG und Richt-
linie 98/79/EG;

i3 Membrane GmbH CONFIDENTIAL 2024



WASSERFILTER IM KLINISCHEN UMFELD

Biokompatibilitdt 10993

FUr die Biokompatibilitat gibt es die
Normenreihe EN ISO 10993-XX

Ausgehend von der EN ISO 10993-1 wird auf
die anderen Normen verwiesen

Ausgehend von einer Evaluation durch einen
Experten, warden die weiteren Prifungen,
Tests und Bewertungen bestimmt

7 Interpretation of biological evaluation data and overall biological risk
assessment

Expert assessors who have the necessary knowledge and experience shall determine and document:
a) the strategy and planned content for the biological evaluation of the medical device;

b) the criteria for determining the acceptability of the material for the intended purpose, in line with
the risk management plan;

c) the adequacy of the material characterization;

d) the rationale for selection and/or waiving of tests;

€) theinterpretation of existing data and results of testing;

f) the need for any additional data to complete the biological evaluation;

i3 Membrane GmbH



BIOFILM

From "Health Significance, Prevention and Control of Water-Associated Pseudomonas aeruginosa Infections' -
Recommendation of the DE Society for Hospital Hygiene 2016
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BIOFILM

Different stages in a biofilm life
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RESISTANCE OF BIOFILM

] . Journal of
= Laoower | Bacteriology”®

J Bacteriol. 2003 Mar; 185(5): 1485-1491. PMCID: PMC148055
doi: 10.1128/JB.185.5.1485-1491.2003 PMID: 12591863

Diffusion in Biofilms

Philip S. Stewart’

» Author information » Copyright and License information Disclaimer

This article has been cited by other articles in PMC.

jousjoeg

Much of what makes life in a microbial biofilm different from life in a free aqueous suspension can be
explained by invoking the phenomenon of diffusion. This article discusses the profound influence of the
physics of the diffusion process on the chemistry and biology of the biofilm mode of growth. I have framed
the discussion in the form of answers to five important questions.

can easily represent an increase in the diffusion distance, compared to a single cell, of 2 orders of
magnitude. As is explained in the next section, diffusive equilibration time scales as the square of the
diffusion distance. In other words, a biofilm that is 10 cells thick will exhibit a diffusion time 100 times
longer than that of a lone cell.
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RESISTANCE OF BIOFILM

Biofilms: Survival Mechanisms of Clinically Relevant Microorganisms

Rodney M. Donlan'* and J. William Costerton®

Centers for Disease Control and Prevention, Atlanta, Georgia 30333,' and Center for Biofilm Engineering,
Montana State University, Bozeman, Montana 59717°

TABLE 4. Susceptibility of planktonic and biofilm bacteria to selected antibiotics

. e . MIC or MBC of Concn cffective against
Refecence Organism Antiblotic planktonic phenotype (jug/ml) biofilm phenotype f::/uu)
215 S. aureus NCTC 8325-4 Vancomycin 2 (MBC) 20¢
26 Pseudomonas aeruginosa ATCC 27853 Imipenem 1 (MIC) >1,024*
26 E. coli ATCC 25922 Ampicillin 2 (MIC) 512°
208 P. pseudomallei Ceftazidime 8 (MBC) 800¢
114 Streptococcus sanguis 804 Doxycycline 0.063 (MIC) 3.15¢

“ Concentration required for 99% reduction.

® Minimal biofilm cradication concentration.

¢ Concentration required for ~99% reduction.
4 Concentration required for >99.9% reduction.
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MULTI-BARRIER SYSTEM (®)

Honde Hygiene mit modernen Monitoring
Systemen

FlGchendesinfektion
Monitoring von Gram-negativen Bakterien

Eigenschaften Endstandiger Sterilfilter
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Kontaminationsquellen von Siphons und Wasserhahnen

Biological waste disposal

Sub inhibitory cleaning
chemicals

Source water
contamination

Cleaning cross

X ntamination
hands

Diverse biofilm community

Aus ,,Handwashing basins and healthcare associated infections: Bacterial diversity in biofiims on faucet
and drains” Hyward et al Science of the Total Environment 949 (2024)
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STERILFILTER ALS TEIL DES BARRIERE-SYSTEMS

Effekfiver
klinischer
Einsatz von
endstandigen
Sterilfiltern

i3 Membrane GmbH

Bei einem klinischen Einsatz > 4 Tage fur die Infektionsprdvention braucht es biozide
Eigenschaften

Ein direkter Kontakt des Wasserstrahls mit dem Siphon fUhrt zu Kontaminationen
Anwendungsdauern von mehreren Monaten sind kritisch zu betrachten

Biozide Eigenschaften sollten mindestens 3 Log-Stufen/cm?in 24h betragen

Eine KTW Zulassung ist damit nicht moglich

Klinische Untersuchungen sollten ein Standard sein

Biokompatibilitdt gemaB ISO 10993 muss hachgewiesen werden, wenn das Produkt ein
Medizinprodukt ist.
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MEDIC AL CERTIFICATION / VERIFICATIONS
Medical Product 510k class

Quality Management System acc. to ISO 13485:2016

Biocompatibility test acc. to DIN EN ISO 10993

:{3{. Lﬂua 1ty Measurement of antibacterial activity on plastic
L3S e surfaces acc. to ISO 22196

ASTM F838-20 ® Determining Bacterial Refention of Membrane Filters
acc. fo ASTM F838-20

CL‘JD Suitability of non-metallic materials and products for use
el in contact with water intended for human consumption
o with regard to their effect on the quality of the water
according to BS6920
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Vielen Dank fur lhre Aufmerksamkeit.
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