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Microfiltrated Microfiltrated water water 
from hospital showersfrom hospital showers : : 

disposabledisposable versus versus resterilisable microfiltersresterilisable microfilters



WaterborneWaterborne nosocomial infection : nosocomial infection : Legionella PneumophiliaLegionella Pneumophilia



*   *   Chemical disinfectionChemical disinfection
*   *   Thermic disinfection Thermic disinfection 

Solutions :Solutions :

How to How to preventprevent thethe riskrisk of of Legionellosis Legionellosis ??

ProblemProblem :: ColonizationColonization by by Legionella Legionella 
of of sanitarysanitary hot water networkshot water networks

*   Microfiltration *   Microfiltration 

** Clean the water networkClean the water network



2 types of 0,2 2 types of 0,2 µµm microfiltration m microfiltration 
are are now availablenow available

*   *   Resterilisable Resterilisable microfiltermicrofilter

*   Single use microfilter *   Single use microfilter 

ResterilisableResterilisable / / Single useSingle use
-- is it safer is it safer ??

-- is it cheaper is it cheaper ??



2000 2000 microfilters microfilters / / yearyear

387 387 showers equipped with showers equipped with 
0,2 0,2 µµm m resterilisable microfiltersresterilisable microfilters

University hospitals University hospitals of Marseille : 3800 of Marseille : 3800 BedsBeds

Steam sterilisationSteam sterilisation
90 cycles 90 cycles atat 125125°°C C –– 20 minutes20 minutes

SterilisationSterilisation of 2 mof 2 m33//day day of of microfiltersmicrofilters



How to How to guarantee guarantee 
thatthat the the drying drying andand sterilisation process sterilisation process 

respect the respect the integrity integrity 
of the 0,2 of the 0,2 µµm microfilter membrane ?m microfilter membrane ?

How to How to certify certify the absence of LPthe absence of LP
from from the the showers showers ??



«« AfterAfter somesome sterilisationssterilisations, micro, micro--organisms organisms 
cancan go go through through the microfilter membranethe microfilter membrane »»

«« The hospital The hospital must must guarantee guarantee 
the permanentthe permanent qualityquality of the of the microfiltersmicrofilters

with integrity with integrity tests tests 
like bubble like bubble point or diffusion testpoint or diffusion test »»

TechnicalTechnical Guide for water in Guide for water in hospitalshospitals
Ministry Ministry of of HealthHealth -- March 2005March 2005

** ResterilisableResterilisable 0,2 0,2 µµm m microfiltermicrofilter



PhysicalPhysical tests : tests : Bubble Bubble point + Diffusion testpoint + Diffusion test

InterestsInterests

-- control of control of integrity integrity 
0,2 0,2 µµm membranem membrane

-- rapid rapid testtest

-- no destructionno destruction
-- no contaminationno contamination
-- no no researchresearch of of bacteria bacteria 



< 0,2 < 0,2 µµmm > 0,2 > 0,2 µµmm

P P < BP< BP P = BPP = BP P P < BP< BP

P: Air Pressure                                   BP : P: Air Pressure                                   BP : Bubble Bubble PointPoint



PressurePressure

TimeTime

Bubble Bubble Point Point 

< 0,2< 0,2µµmm

> 0,2> 0,2µµmm

Pressure BP = f (1/D)Pressure BP = f (1/D)
(D =      pore size)(D =      pore size)

Relation Pressure and pore sizeRelation Pressure and pore size



PrefiltrationPrefiltration
+ 2+ 2

0,2 0,2 µµmm
membranesmembranes

0,2 0,2 µµm m microfiltredmicrofiltred waterwater

FILTRANIOS PV 1000 FILTRANIOS PV 1000 
0,2 0,2 µµm microfilterm microfilter

Up to 90 Up to 90 resterilisations at resterilisations at 125 125 °°C C –– 20 min20 min



PhysicalPhysical teststests
Up to standardUp to standard

BubbleBubble point + Diffusion testpoint + Diffusion test
> 6000 tests> 6000 tests

Resterilisation every Resterilisation every 24h24h
125125°°C C –– 20 min20 min

Up to 90 Up to 90 resterilisationsresterilisations

0,2 0,2 µµm microfilterm microfilter
24h utilisation24h utilisation

YESYES

Non Non conformityconformity
certificatecertificate

45 uses 45 uses 90 uses90 uses
or or foulingfouling

YESYES

ConformityConformity
certificatecertificate

NONO



NumberNumber of testsof tests % of% of conformityconformity

ConformConform
NonNon conformconform

Physical integrityPhysical integrity teststests afterafter 4545 sterilisationssterilisations
BubbleBubble test and Diffusion testtest and Diffusion test

25 %25 %
* *

*
* *3%3%



Physical integrity Physical integrity tests tests after after 90 90 sterilisationssterilisations
Bubble Bubble test and Diffusion testtest and Diffusion test

Number Number of testsof tests % of % of conformityconformity

ConformConform
Non Non conformconform

20 %20 %
* * * * * *1,8%1,8%



Conclusion 1Conclusion 1

Assurance Assurance quality quality systemsystem ::
It improves It improves the the bacteriological security bacteriological security 

of of microfiltrated microfiltrated water for water for showersshowers

Resterilisable microfilters Resterilisable microfilters for for showersshowers

Bubble Bubble point and Diffusion testpoint and Diffusion test : : 
Good toolsGood tools to to guarantee guarantee the the integrity integrity 

of the 0,2 of the 0,2 µµmembranemembrane



Origins Origins of the of the deterioration deterioration 
of of resterilisableresterilisable 0,2 0,2 µµ membrane ?membrane ?

-- HandlingHandling

-- DryingDrying

-- SterilisationSterilisation

Single use microfilter : Single use microfilter : is itis it the solution ?the solution ?



Single use Single use microfilters microfilters for for showersshowers

-- What is What is a real single use microfilter ?a real single use microfilter ?

-- IsIs a single use microfilter a single use microfilter 
safersafer // resterilisableresterilisable microfilter microfilter 
to to prevent legionellaprevent legionella ??



10,0

11 19 DaysDays

Without prefiltrationWithout prefiltration

Single use Single use «« Water lineWater line »»
0,1 0,1 µµm m hollowhollow fibersfibers microfiltermicrofilter

With prefiltration
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Single use PALL Single use PALL Aquasafe Aquasafe LL
14 14 daysdays

Legionella Pneumophilia  Legionella Pneumophilia  : 0 CFU/ L: 0 CFU/ L

Bubble Bubble tests : 2/10 no tests : 2/10 no conformityconformity
Diffusion tests : 10/10 Diffusion tests : 10/10 conformityconformity

10 10 microfilters testedmicrofilters tested



PALL  AQL3PALL  AQL3
0,2 0,2 µµmm MicrofilterMicrofilter

LLéégionella pneumophilagionella pneumophila
Single use 30 Single use 30 daysdays



Validation ofValidation of MicrofilterMicrofilter PALL AQL3PALL AQL3

30 30 microfiltersmicrofilters : 10 : 10 showers during showers during 3 3 monthsmonths

Legionella Legionella PneumophilaPneumophila

BeforeBefore microfiltrationmicrofiltration : 10: 1033 –– 101055 CFU/ LCFU/ L
AfterAfter microfiltrationmicrofiltration : 0 CFU/L (80 : 0 CFU/L (80 researchresearch))

((every week every week on on every showerevery shower))

Prefiltrated showers Prefiltrated showers --FoulingFouling index : 1 to 4 index : 1 to 4 



FLOW RATE AQL3 18/02/04 - 18/03/04 LA TIMONE SERVICE PR FAVRE
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1 month single use - PALL   AQL3 
FLOW RATE AQL3 18/03/04 - 15/04/04 LA TIMONE SERVICE PR FAVRE
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ResterilisableResterilisable filterfilter
ANIOS PV 1000ANIOS PV 1000

Single use Single use filterfilter
PALL AQL3PALL AQL3

UsefulUseful lifetimelifetime 69 69 days                     days                     30 30 daysdays

NumberNumber//showershower//yearyear 5,3/5,3/year                    year                    12/12/yearyear

CostCost: : resterilisationresterilisation//day           day           1,56 1,56 €€ 0 0 €€

CostCost:: resterilisationresterilisation/an/an 570 570 €€ 0 0 €€

Cost study resterilisableCost study resterilisable/single use microfilter/single use microfilter

CostCost /microfilter                       /microfilter                       106,4 106,4 €€ 82,5 82,5 €€

CostCost: : filterfilter//showershower//year            year            564 564 €€ 990 990 €€

Total Total costcost//showershower//yearyear 12291229 €€ 990990 €€

Legionella Legionella Pneumophila              Pneumophila              95 95 €€ 0 0 €€



Conclusion 2Conclusion 2

Single use Single use microfiltersmicrofilters for for showersshowers seemsseems to to bebe::

-- safersafer to to preventprevent LegionellaLegionella Pneumophila infectionsPneumophila infections

-- cheapercheaper / / resterilisableresterilisable microfiltermicrofilter

-- more more convenientconvenient to use to use 


