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On 28 May 2025, ANSES received a formal request from the Minister for Labour, Health,
Solidarity and Families and the Minister responsible for Health and Access to Healthcare to
respond to the following: Request for scientific and technical support (STS) on the provisions
relating to the microfiltration (MF) of natural mineral water (NMW) and spring water (SW).

1. BACKGROUND AND PURPOSE OF THE REQUEST

European Directive 2009/54/EC, transposed into French law by Articles R. 1321-84 to R. 1321-
90 (concerning bottled SW) and Articles R. 1322-1 to R. 1322-67 (concerning NMW) of the
French Public Health Code (CSP), sets out the objective that bottled NMW and SW must have
an "underground origin [...] which has been protected from all risk of pollution", as well as
"original purity" free from any chemical or bacteriological contamination. Moreover, NMW must
maintain a stable mineral composition over time, despite natural fluctuations.

In support of this objective, Article 4 of European Directive 2009/54/EC states that "Any
disinfection treatment by whatever means [...], the addition of bacteriostatic elements or any
other treatment likely to change the viable colony count’ of the natural mineral water, shall be
prohibited". Article 9 mentioning SW refers to this same Article 4. Article 5 of the Ministerial
Order of 14 March 2007, as amended, which contributed to the transposition of this Directive,

1 "Within the meaning of Article 5(1), the normal viable colony count of natural mineral water means the
reasonably constant total colony count at source before any treatment, the qualitative and quantitative
composition of which, as taken into account in the recognition of that water, is checked by periodic
analysis" (Directive 2009/54/EC of the European Parliament and of the Council of 18 June 2009 on the
exploitation and marketing of natural mineral waters (Recast) 2009).
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sets out the authorised treatments for NMW and SW, specifying that "such treatments or
additions must not alter the composition of the natural mineral water in its essential constituents
nor be intended to alter the microbiological characteristics of the water". In particular, the
Directive and the Order authorise "the separation of its unstable elements, such as iron and
sulphur compounds, by filtration or decanting”. "Filtration" is a general term; the authorised
technical processes associated with it and their limitations are not specified. On the other hand,
the grounds for using filtration are explicit and limited.

The diversity of interpretations of the requirements for filtration processes, as described,
moreover, in the report? of the French Senate’s Commission of Inquiry, therefore prompted the
request made by France in Note No. 2025-0238114 from the French authorities (NAF) to the
European Commission (EC) on 5 June 2025 to rule on MF3,

While granular media filtration was for a long time the only separation technique in use,
membrane microfiltration — employed in certain bottling plants for specific technological
purposes — has become a widely used technique, as evidenced by investigations carried out
in NMW and SW bottling plants located in France. Indeed, an inspection was carried out by
the General Inspectorate of Social Affairs (IGAS), whose July 2022 report* was made public
on 23 February 2024 and updated on 16 September 2025. The European Commission (EC)
undertook an urgent audit in March 2024 to analyse the situation and the measures taken by
the French authorities, and assess the official monitoring system for NMW and SW. This audit
was concluded on 3 December 2025, as the measures implemented in response to the EC’s
recommendations were deemed satisfactory®. The French Senate also decided to address the
matter of NMW?® and carried out work through a Commission of Inquiry, which culminated in
the publication of a report in May 2025. In particular, this report's Recommendation 16 stated:
"Promptly issue an instruction prohibiting microfiltration with cut-off thresholds below 0.45
microns and making microfiltration with thresholds between 0.45 and 0.8 microns conditional
on demonstrating no impact on the natural viable colony count of the water, based on an

2 Report No. 628 (2024-2025), Volume |, submitted on 14 May 2025, drawn up on behalf of the Senate
Commission of Inquiry, into the practices of bottled water manufacturers and the responsibilities of the
public authorities regarding failures in monitoring their activities and management of the associated
economic, heritage, fiscal, environmental and health risks (Burgoa and Ouizille 2024).

3 Note No. 2025-0238114 from the French authorities (NAF) to the European Commission (EC) dated 5
June 2025 requesting the European Commission’s position on the subject of the use of microfiltration
within the framework of Directive 2009/54/EC on the exploitation and marketing of natural mineral waters
(France 2025).

4 IGAS Report No. 2021-108R of July 2022: "Les eaux minérales naturelles et eaux de source :
autorisation, traitement et contréle” ["Natural mineral water and spring water: authorisation, treatment
and monitoring"] (de Batz de Trenquelléon and Simon-Delavelle 2022).

5 Letter of 3 December 2025, Ref. Ares(2025)10653853, addressed to the Director General for Health
(DGS) regarding the assessment audit of the French system of official controls on natural mineral water
and spring water, carried out from 11 to 22 March 2024: "The audit team is satisfied with the measures
taken to act on the recommendations and with their implementation. This letter therefore marks the
official conclusion of the audit."

6 Fact-finding mission on "Public policies regarding monitoring of the treatment of natural mineral water
and spring water".

Page 2/120



ANSES Scientific & Technical Support
Request No 2025-SA-0049

opinion from ANSES. Amend the Ministerial Order of 14 March 2007 on quality criteria for
bottled water to include the same threshold levels".

Following on from this and pending harmonised rules at European level, the DGS therefore
issued Instruction DGS-EA4-2025-727 to Prefects and Directors General of Regional Health
Agencies (ARSs), setting out French policy based on ANSES's expert appraisals (AFSSA
2001; ANSES 2022), "for the bottling of NMW and SW:

- Any MF treatment must be duly justified. It must not affect the natural viable colony count
of the water as found at source. It must not have any disinfectant properties. As such,
the use of MF devices with cut-off thresholds of 0.2 um is not permitted;

- Any NMW/SW bottling company wishing to use MF devices with cut-off thresholds below
0.8 um must notify the Prefect and duly demonstrate, through enhanced monitoring
before (at source) and after treatment (prior to bottling), that this has no impact on the
natural viable colony count of the water from the authorised NMW or SW spring and is
not intended to have disinfectant properties;

- The prefectoral order authorising exploitation of the NMW/SW spring and bottling of the
water sets out the conditions for the use of these MF devices (authorised treatments)
and their purpose."

This same instruction specifies how to verify the microbiological quality of NMW and SW, in
order to guarantee the "original purity" of the resource and maintain the natural viable colony
count of the water. "Monitoring at source before exploitation, and then routinely, is based on
two types of microbiological parameters:

- indicators of human-induced contamination with a possible impact on health: Escherichia
coli, coliform bacteria, intestinal enterococci, spores of sulphite-reducing anaerobes,
Pseudomonas aeruginosa. These parameters must not be found in NMW or SW, and no
disinfection treatment can be authorised to compensate for non-compliance with these
parameters;

- Indicators of the natural viable colony count of the water, i.e. bacteria naturally found in
water: culturable aerobic bacteria measured at 22°C and 36°C. These bacteria are
tolerated up to an indicative value that reflects effective protection of the resource against
any contamination. [...] At source, these values should normally not exceed 20 CFU/mL
at 20/22°C within 72 hours and 5 CFU/mL at 37°C within 24 hours, it being understood
that these are regarded as guideline values and not maximum concentrations."

Moreover, where there are signs of deterioration or instability in the indicators of the
microbiological quality of the water, this instruction specifies that enhanced monitoring may be
required. "This monitoring may be based on ANSES's STS note of 16 October 2023%, which
recommends the use of additional microbiological indicators of a virological nature".

7 Instruction No. DGS/EA4/2025/72 of 22 May 2025 on the management of bottled water (natural mineral
water, spring water and water made drinkable through treatment).

8 Technical note published in 2025 (ANSES 2025b).
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While noting that the current regulations governing authorised treatments for NMW and SW
originated from a European decision, following an examination by the European Food Safety
Authority (EFSA), and not having identified any action taken by the Commission to revise
Directive 2009/54/EC, ANSES endeavoured to respond to the following questions from the
formal request:

— Question 1: "carry out a benchmarking survey of the practices identified in other
Member States (MSs), in particular those cited in Annex 2 of the Committee’s report as
having regulated microfiltration, with regard to the microfiltration of bottled water, and
possibly other standards and values classifying the level of microfiltration (e.g. the ISO
standard on culturable micro-organisms)";

— Question 2: "conduct a review of the microfiltration devices on the European market
and their effectiveness, in order to provide the Regional Health Agencies (ARSs) with
insights for assessing operators’ applications";

— Question 3: "assess the measures taken in Spain and Belgium for filtration at 0.40 um
and 0.45 um, respectively, in light of the objectives of the aforementioned Directive".

Therefore, in addition to providing support to the competent authorities in relation to enquiries
they may receive from economic operators, the findings of this expert appraisal are intended
to provide input for the European debate called for in Note No. 2025-0238114 of 5 June 2025
from the French authorities (NAF) to the European Commission.

2. ORGANISATION OF THE WORK

The expert appraisal was carried out in accordance with French standard NF X 50-110 "Quality
in Expert Appraisals — General requirements of Competence for Expert Appraisals (May
2003)".

ANSES would like to begin by stressing that the responses to the questions addressed do not
constitute an expert appraisal of the health risks. Nor do they appear to constitute a health-
related expert appraisal falling within the scope of the corresponding regulatory framework
(including Decree No 2013-413 approving the charter on health-related expert appraisals).
Nevertheless, ANSES applied its usual working procedures to the response to this formal
request, which incorporate the relevant requirements.

The issues being appraised lie within the scope of the Expert Committee on Water (CES
Water). ANSES entrusted the expert appraisal to four expert rapporteurs. The methodological
and scientific aspects of the work were presented to the CES Water on 7 October, 7 November
and 11 December 2025, and on 3 February, 3 and 6 March 2026. The work was validated by
the CES Water at the meeting on 6 March 2026.

ANSES analyses interests declared by experts before they are appointed and throughout their
work, in order to prevent risks of conflicts of interest in relation to the points addressed in expert
appraisals.
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The experts’ declarations of interests are made public via the following website:
https://dpi.sante.gouv.fr/.

To conduct its expert appraisal, the Agency based its work on:

previous ANSES expert appraisals mentioning MF or relating to bottled water;
a literature search;

hearings with various stakeholders and the written responses to the questionnaires
sent out prior to the hearings;

the documents submitted by certain stakeholders;

the responses to the survey conducted among the ENDWARE® group and EFSA’s focall
points.

2.1. Literature search

In order to identify relevant articles for responding to the formal request, a literature search
was conducted in two scientific publication databases, Scopus and PubMed, on the use of MF
devices in NMW and SW, and on the impact of this filtration on the microbiological
characteristics of NMW and SW. Table 1 summarises the number of references obtained from
the queries.

Table 1: Queries launched in the literature search on MF of bottled water

Scopus 02/07/2025 | TITLE-ABS- 0 0
KEY (microfiltration pore size "natural
mineral water")

Scopus 02/07/2025 | TITLE-ABS- 17 17
and KEY (microfiltration AND pore size AND
21/07/2025 | natural mineral water)
Scopus 02/07/2025 | TITLE-ABS-KEY ("natural mineral water" | 7 7
membrane filtration)
Scopus 09/07/2025 | TITLE-ABS-KEY ("natural mineral water" | 13 6
filtration)
Scopus 16/07/2025 | TITLE-ABS- 37 37

KEY (cartridge filtration microbial water)

Scopus 18/07/2025 | TITLE-ABS- 0 0

KEY (cartridge filtration microbial natural
mineral water)

Scopus 18/07/2025 | TITLE-ABS- 3 3

KEY (cartridge filtration natural mineral
water)

9 European Network of Drinking Water Regulators — an informal group of representatives (ministries
responsible for drinking water regulations and health agencies) from European Union Member States
and other countries that implement the provisions of the Drinking Water Directive.
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Scopus 18/07/2025 | TITLE-ABS- 12 0
KEY (cartridge filtration microbial drinkin
g water)

Scopus 22/07/2025 | TITLE-ABS- 19 14
KEY (cartridge microfiltration drinking wa
ter)

Scopus 01/08/2025 | TITLE-ABS-KEY ("“membrane filtration" | 44 40

and OR "membrane filter" OR "cartridge
29/09/2025 | filtration" AND "bottled water")

PubMed | 23/10/2025 | TITLE-ABS 0 0
(microfiltration pore size "natural mineral
water") / all field

PubMed | 23/10/2025 | TITLE- 0 0
ABS (microfiltration AND pore size AND
natural mineral water)

PubMed 23/10/2025 | TITLE-ABS ("natural  mineral  water" | 2 0
membrane filtration) / all field

PubMed 23/10/2025 | TITLE-ABS ("natural  mineral  water" | 3 0
filtration)

PubMed | 23/10/2025 | TITLE- 1 1
ABS (cartridge filtration microbial water)

PubMed | 23/10/2025 | TITLE- 0 0
ABS (cartridge filtration microbial natural
mineral water) / all field

PubMed | 23/10/2025 | TITLE- 0 0
ABS (cartridge filtration natural mineral
water)

PubMed | 23/10/2025 | TITLE- 0 0
ABS (cartridge filtration microbial drinkin
g water)

PubMed | 23/10/2025 | TITLE- 0 0
ABS (cartridge microfiltration drinking wa
ter) / all field

PubMed 23/10/2025 | TITLE-ABS ("membrane filtration" OR | O 0
"membrane filter" OR "cartridge filtration”
AND "bottled water")

PubMed | 23/10/2025 | all 2 1
field (microfiltration AND pore size AND
natural mineral water)

PubMed | 23/10/2025 | all field ("natural mineral water" filtration) | 5 1

PubMed | 23/10/2025 | all 17 2
field (cartridge filtration microbial water)

PubMed | 23/10/2025 | all 1 1
field (cartridge filtration natural mineral w
ater)

PubMed | 23/10/2025 | all 3 0

field (cartridge filtration microbial drinkin
g water)
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PubMed 23/10/2025 | all field ("membrane filtration" OR | 16 2
"membrane filter" OR "cartridge filtration”
AND "bottled water")

The search was conducted without any date restrictions. The results obtained from this
literature search were supplemented by the publications mentioned in the Agency’s response
to the 2022 formal request, those provided by the Belgian health authorities responsible for
regulating bottled water, and lastly by publications and articles identified using a search engine
(Google), in order to determine the origin of the choice of the average pore size of membrane
filters used for direct enumeration of micro-organisms by culture methods, which is 0.45 pm.
This last search was carried out after no results were found in the Scopus and PubMed
databases using the following keywords: "0.2" OR "0.45" AND "origin" AND "sterilizing
filtration".

The literature search, conducted between 2 July and 23 October 2025, yielded a total of 142
references after removal of duplicates, as shown in the PRISMA diagram below (Figure 1).
Then 24 references were selected after reading the abstracts, while 18 references required a
review of the full text to assess their relevance. Of these 18 references, five were selected on
the basis of the full text. Ultimately, 29 references were therefore deemed eligible on the basis
of their content and included in the summary. The exclusion criteria for the search were:
filtration types other than MF; languages other than French or a European language; studies
not concerning the microbiological aspects of water; water types other than NMW or SW;
studies concerning water outside Europe; unavailability of the full text. Articles were given
particular consideration when the terms "cutoff threshold or pore size of 0.2 or 0.22 or 0.4 or
0.45" appeared in the content of the articles.
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Scopus

PubMed

Other resources

Identified references (n = 150)

Identified references (n = 50)

Identified references (n = 14)

A 4

References identified after
removal of duplicates (n = 142)

A\ 4

Duplicates excluded (n = 72)

A 4

Y

References excluded on the
basis of title and abstract (n =
100)

References selected on the basis
of title and abstract (n = 42)

\ 4

A 4

References excluded on the
basis of the full text (filter type,
language, off-topic studies, water
type, studies outside Europe, full
text unavailable) (n = 13)

References selected and eligible
on the basis of the full text
(n=29)

Figure 1: PRISMA diagram of the literature search on MF of bottled water
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2.2. Hearings

The following stakeholders were interviewed:

- the two authorised laboratories'® responsible for issuing health compliance certificates
(ACSs), as part of the identification of MF devices authorised in France and the
conditions for issuing ACSs for filter cartridges and membrane filtration modules;

— the French Institute of Filtration and Separation Techniques (IFTS) with regard to the
press reference kit it shared with various media outlets as part of discussions relating
to the Senate hearings in March 2025 (Peinador Davila, Petillon, and Edery 2025);

— the main manufacturers of MF devices used in natural mineral water and spring water
bottling plants and/or in the pharmaceutical industry (sterilising filtration) and/or in
laboratories (microbiological analysis): Merck — Millipore, Pall, Sartorius;

— representatives of NMW and SW bottling companies that use MF devices: Maison des
Eaux Minérales Naturelles (MEMN), Syndicat des Eaux de Sources et des Eaux
Minérales Naturelles (SESEMN), Nestlé Waters.

The questionnaires sent to stakeholders prior to the hearings are presented in ANNEX 4,
ANNEX 5, ANNEX 6 and ANNEX 7.

2.3. Survey of ENDWARE and EFSA's focal points

To respond to questions 1 and 3, a 14-point questionnaire was sent to ENDWARE and EFSA's
focal points (see ANNEX 8).

10 Ministerial Order of 18 August 2009 on the conditions for authorisation of laboratories in application
of Article R.* 1321-52 of the Public Health Code.
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3. ANALYSIS AND CONCLUSIONS

Before responding to the three questions raised in the formal request (Sections 3.3 to 3.5),
ANSES would like to reiterate the main technical terms and the main methods for
characterising MF membranes'" and devices'? (Section 3.1), as well as to point out its previous
expert appraisals that have addressed MF (Section 3.2).

To help quickly identify the organisation and main sections of this STS note, a table of contents
is provided at the end of the document.

3.1. Main technical terms and main methods for characterising MF membranes and
assessing their performance

MF membrane filters are thin, porous physical barriers that, under the influence of a driving
force — such as a difference in pressure (transmembrane pressure, or TMP) — separate a
suspension (comprising a dispersed and a continuous phase, respectively, particles and a
solvent) into a retentate (retained fraction: the particles) and a permeate (clarified fraction: the
solvent) (Peinador Davila, Petillon, and Edery 2025).

The structural properties of MF membranes vary greatly due to the wide range of materials
and processes used in their manufacture.

MF membranes can be inorganic (e.g. ceramic or metal materials) or organic (polymer
materials). They may be: (i) homogeneous (made up of a single material) and symmetrical
(with the same porous structure throughout their thickness); (ii) homogeneous and
asymmetrical (with varying pore sizes); or (iii) composite (made up of several layers of different
materials). Composite membranes consist of a thick, macroporous substrate layer that
provides mechanical strength and an active layer that provides the membrane’s separation
capability.

MF membranes can be used in filtration modules or filter cartridges and can be implemented
in dead-end (frontal) or cross-flow (tangential) mode, under constant pressure or at a constant
flow rate. They generally have pore sizes ranging from around 0.1 um to 10 um, although the
definition varies depending on the document:

— IFTS: "the average pore diameter is typically between 0.1 and 1 um";

— NF X45-104 Standard: "the average pore size is between 0.1 and 1 um";

— US EPA Membrane Filtration Guidance (US EPA 2005): "MF membranes are generally
considered to have a pore size range of 0.1 — 0.2 um, although there are
exceptions, as MF membranes with pores sizes of up to 10 um are available".

" Membrane: a filter medium used in a filtration device.

12 Device (membrane filtration module or filter cartridge): a filtration unit comprising the membrane itself,
all the parts making up the module or cartridge (housing), as well as the connections (seals, adhesive).

Page 10 /120



ANSES Scientific & Technical Support
Request No 2025-SA-0049

To ensure a clear understanding of this document, the definitions of the main technical terms
applicable to MF, together with the standards used to determine them, are set out in Table 2.
This table is partly based on the press reference kit produced by the IFTS.

Table 2: Main technical terms relating to MF

Statistical distribution of membrane pore | ISO 15901-113
diameters. It lies between the minimum and ISO 15901-214
maximum pore sizes.
ASTM F3161"°
This corresponds to the bubble point'® or | ASTM F316
first bubble point (see ANNEX 3. Point 2). NE 1SO 294217
ISO 15901-1
ISO 15901-2
This corresponds to the pore size at which | ASTM F316
the intrusion pressure (porosimetry method) | |50 15901-1
or the fluid permeation rate (porometry SO 1 1
method) in the wet material is equal to that ! 5901-2
in the dry material.
The point where the intrusion line for the | ASTM F316
semi-dry material (slope of the line divided | |50 15901-1
by 2) intersects with the intrusion curve for
the wet material. The average pore size 1SO 15901-2
corresponds to the weighted average of the
differential intrusion volume.
The most common pore size, which | ISO 15901-1
contributes most to the permeability value. ISO 15901-2
ASTM F316

Diameter of latex beads for which the
measured filtration efficiency is 99.8% or
higher.

NF X45-10418

Retention of at least 107 cells of the selected
model micro-organism per square
centimetre of filtration area (determination of
the log reduction value or LRV™) under
standard pressure and flow rate conditions.
Depending on the model micro-organism,
filtration is described as sterilising or non-
sterilising.

ASTM F83820
NF EN ISO 13408-22"

The model micro-organism is
selected on the basis of its size
(smallest dimension) in order to
rule on the retention efficiency for
micro-organisms of equal or
greater size.

Page 11 /120




ANSES Scientific & Technical Support
Request No 2025-SA-0049

As can be seen from Table 2, numerous parameters and methods (see ANNEX 3) are
applicable to the characterisation and classification of MF membranes. The various
parameters characterising the properties of MF membranes will be selected and prioritised by
manufacturers or users depending on the planned application. The precise determination of
pore size and pore size distribution (PSD) is therefore essential, as it dictates the fundamental
properties of the porous materials, such as permeability (hydraulic capacity) and selectivity
(retention capacity). In addition, physico-chemical interactions (adsorption capacity,
electrostatic repulsion) linked to the properties of the material(s) from which the membrane is
made may influence its retention capacity. The size of the pores therefore determines the type
of particles retained by or passing through the porous membrane. A thorough understanding
of PSD is therefore essential for correctly selecting the membranes, optimising operating
parameters and anticipating fouling phenomena. However, characterising these structures
remains a complex task, as the pores generally have irregular or branched shapes that differ
considerably from ideal models. Most methods for the intrinsic characterisation of membranes
rely on simplifying assumptions, based on a pore architecture that can be likened to bundles
of aligned cylindrical capillaries. Each characterisation method tends to provide information on
a specific aspect of the porous structure: for example, the narrowest diameter of the through-
pores or the volumetric distribution of pore size.

The CES Water therefore believes that a rigorous assessment of membranes and their
porosity requires the cross-referencing of data obtained from intrinsic (structural)
methods with those from functional tests such as filtration performance tests (retention
efficiency with respect to calibrated particles or specific model bacteria):

— Intrinsic_characterisation _methods: determination of pore size and pore size
distribution;
o Direct methods (image analysis);
o Indirect methods (porosimetry or porometry):

13 Standard 1ISO 15901-1. Evaluation of pore size distribution and porosity of solid materials by mercury
porosimetry and gas adsorption - Part 1: Mercury porosimetry.

14 Standard ISO 15901-2. Pore size distribution and porosity of solid materials by mercury porosimetry
and gas adsorption - Part 2: Analysis of nanopores by gas adsorption.

15 Standard ASTM F316. Standard Test Methods for Pore Size Characteristics of Membrane Filters by
Bubble Point and Mean Flow Pore Test.

16 Definition, see ANNEX 2: GLOSSARY.

17 Standard NF I1SO 2942. Hydraulic fluid power - Filter elements - Verification of fabrication integrity and
determination of the first bubble point.

18 Standard NF X45-104. Filtering membranes - Test methods - Evaluation of particle filtering efficiency
of microfiltration membranes.

19 Definition, see ANNEX 2: GLOSSARY.

20 Standard ASTM F838. Standard Test Method for Determining Bacterial Retention of Membrane Filters
Utilized for Liquid Filtration.

21 Standard NF EN I1SO 13408-2. Aseptic processing of health care products - Part 2: Sterilizing filtration.
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» Porosimetry (ISO 15901-1 and [ISO 15901-2): mercury intrusion
porosimetry (HgP) and gas adsorption-desorption porosimetry (GAD);

» Porometry: measurement of the pressure difference needed to move a fluid
(liquid, gas or both). Liquid-liquid displacement porometry (LLDP — method
currently being standardised) or gas-liquid displacement porometry (GLDP
— ASTM F316);

— Filtration performance tests: retention efficiency with respect to calibrated particles
(e.g. latex beads, NF X45-104) or specific model bacteria (e.g.
Brevundimonas diminuta (B. diminuta) for "sterilising" filtration in accordance with
ASTM F838; membranes used for direct enumeration of micro-organisms by culture
methods, in accordance with ISO 7704).

3.1.1.Intrinsic characteristics

The pores of a porous membrane are permanent voids formed within a dense solid matrix.
When exposed to a fluid, the solid matrix undergoes minor changes in its structure, and mass
transfer takes place through the pores. This feature distinguishes porous membranes (MF,
ultrafiltration, nanofiltration) from materials considered to be dense (reverse osmosis
membranes) (Aimar, Bacchin, and Maurel 2023). Porosity is therefore defined as the
proportion of empty space that is completely filled with a fluid when the membrane is saturated
(or fully wetted). The porosity value can be calculated from the weight of the fully wetted
material (W.,) and that of the dry material (W,) according to Equation 1:

Porosity = Equation 1

where W,: weight of the wet membrane (g); W.: weight of the dry membrane (g); p: density of
the wetting fluid (g.cm?); V: volume of the wet membrane (cm3) (i.e. the structural polymer of
the membrane and the pores filled with wetting fluid).

It is important to note that this porosity value depends on the method used (porometry or
porosimetry).

This concept of porosity takes account of all the pores accessible to the wetting fluid, because
pores are rarely uniform and are distinguished based on their connectivity (Figure 2):

— through-pores refer to pores that pass completely through the membrane and are
actually used for fluid flow during filtration;

— dead-end pores have only an exit or an entrance. Dead-end pores are taken into
account when determining overall porosity but do not play any role in fluid transport
during the filtration process;

— closed or "dead" pores are not taken into account when determining porosity and do
not play any role in the filtration process. They correspond to a closed area of empty
space.

When considering transport through a pore, pore size refers to the smallest pore opening, also
known as the pore throat or bottleneck.
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Dead-end "Dead" pores

pores

Figure 2: Cross-sectional diagram showing the different types of pores and porosity

Pore characterisation methods (described in detail in ANNEX 3) can be classified into direct
methods (based on microscopic imaging) and indirect methods (based on physical principles).
Indirect methods are based primarily on the Young-Laplace, Washburn, Kelvin or Gibbs-
Thomson equations, depending on the technique used. These methods, generally termed
porosimetry and porometry, differ in how they establish the relationship between pressure and
pore size (see ANNEX 3). Table 3 summarises the various methods (direct and indirect) for

characterising MF membranes.
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Table 3: Summary table of methods for characterising MF membranes

Direct, localised Indirect, Indirect, destructive

destructive (HgP)
Surface pores relative | Through-pores (active | Through-pores and
to the observed portion, | pores) dead-end pores
regardless of their (inactive pores)
connectivity
Apparent diameter in | Smallest diameter | Distribution of pore
2D (throat), which | diameters and volumes
determines filtration
performance
Limited by resolution (a | Up to 2 nm for LLDP - Upto 3 nm for HgP
few nm) - Mesopores and
macropores22

The porous structure of a membrane is determined primarily using indirect methods such as
porosimetry or porometry. This determination is complex and involves numerous parameters
that can influence the results. Given the inherent limitations and principles of the
characterisation methods used to determine PSD, estimates of the average pore size can
potentially vary for the same membrane.

Porometry (GLDP/LLDP) enables the hydraulic capacities of a membrane to be represented
by measuring the pore opening size (the narrowest pore) of through-pores only (those
connected to both sides of the filter throughout its thickness). Mercury porosimetry enables all
possible pathways within the membrane to be characterised (through-pores and dead-end
pores).

Microscopic imaging, on the other hand, only shows the pores on the surface of the membrane.
It is therefore used primarily as a supplementary tool to illustrate morphology and corroborate
data obtained from indirect methods, rather than to characterise the pore distribution.

Thus, the PSD determined using a porosimetry method will not be the same as that determined
using a porometry method. Only PSD values obtained using porometry methods — which
solely take account of the through-pore structure, i.e. pores that are actually active in
fluid transport — will be directly usable for assessing the performance of an MF
membrane.

The theoretical curves in Figure 3, obtained using a porometry method (normalised
permeability percentage and cumulative permeation flux), illustrate the different characteristics
used to classify an MF membrane: average pore size (dayg), peak pore size (dpeak), and
maximum pore size (dmax). The pore diameter corresponding to a total permeability percentage
290% can be approximated by the cut-off threshold, which should be confirmed by the particle
retention method (see Peinador Davila, Petillon, and Edery (2025) and Section 3.1.2.1).

22 Definitions, see ANNEX 2: GLOSSARY.
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Figure 3: Theoretical representation of a pore size distribution as a function of the cumulative permeation
flux (left-hand axis) and the normalised permeability percentage (right-hand axis)

Figure 4 and Figure 5 illustrate, respectively, narrow and wide PSD curves showing the main
characteristics measured by porometry for polymer and ceramic membranes. They
demonstrate the importance of knowing the standard deviation (or PSD range) when
characterising a membrane, and the possible differences between ceramic and polymer
membranes with the same "nominal threshold"?® as specified by the membrane supplier.

For example, the ceramic membrane with a "nominal threshold" of 0.8 um (Figure 5) has a
maximum pore diameter (dmax) of 1.80 um, and a PSD with a mean p of 0.96 ym and a standard
deviation o of 0.35 um?*. Thus, the average pore diameter (davg), Which equates to y, has a
value in the range [0.61; 1.31] um.

23 This is a commercial description used by certain suppliers or manufacturers, without any systematic
specification of the characterisation method.

24y and o are calculated respectively using Equation 6 and Equation 7 in ANNEX 3.
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[l Membrane with a "nominal threshold" of 0.45
um (manufacturer's description)

©- Membrane with a "nominal threshold" of 0.8 pm
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Figure 4: Comparison of the curves for the differential (a) and cumulative (b) pore size distribution, which is narrow for polymer membranes with a "nominal threshold"?5
of 0.45 and 0.8 pm according to the supplier (anonymised raw experimental data from the IFTS)

25 "nominal threshold" as specified by the membrane supplier.
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Figure 5: Comparison of the curves for the differential (a) and cumulative (b) pore size distribution, which is wide for ceramic membranes with a "nominal threshold"?% of
0.45 and 0.8 um according to the supplier (anonymised raw experimental data from the IFTS)

26 "nominal threshold" as specified by the membrane supplier.
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3.1.2.Retention efficiency

The retention efficiency of membranes can be determined by standardised filtration tests using
calibrated particles (particle retention) or specific model bacteria (in the context of "sterilising"
filtration, this is typically B. diminuta - ATCC 19146) (bacterial retention). The aim of this section
is therefore to describe the two main types of tests used to characterise the performance of
MF membranes in terms of retention efficiency.

The retention efficiency of MF depends mainly on the characteristics of the membrane (type
of material, format (e.g. membrane filtration module or cartridge, syringe)), the TMP applied
and the physico-chemical properties of the filtered fluid (temperature, pH, ionic strength). When
considering the effectiveness of bacterial retention, the deformability of bacteria should also
be taken into account (Lebleu et al. 2009; Gaveau et al. 2017; Helling et al. 2017). Although
not discussed in detail in the following sections, it is important to note that, in addition to steric
retention (size exclusion), other factors influence a membrane’s retention efficiency, such as
electrostatic interactions or adsorption phenomena.

3.1.21. Particle retention efficiency (cut-off threshold)

Particle retention measurement is a method used to assess the efficiency of an MF
membrane, not by directly measuring pore size, but by observing the particles that are actually
retained. The NF X45-104 standard outlines this method for membranes with average pore
sizes of 0.1 to 1 ym, using suspensions of calibrated latex or polystyrene beads. To assess
the particle retention efficiency curve, monodisperse suspensions of particles of different sizes
are filtered. Retention is then calculated according to Equation 2:

Retention (%) = (1 — NgP*™e2®/Ng*e?) x 100 Equation 2

Where NgPe™e2 and Ng®®? denote the number of particles downstream and upstream of the
filter, respectively. The diameter of the particles tested is indicated by di.

Particle retention measurement yields the filtration efficiency curve shown in Figure 6. From
this curve, it is possible to determine the filtration rating or cut-off threshold corresponding
to the particle diameter above which the membrane ensures almost total retention (Peinador
Davila, Petillon, and Edery 2025). The NF X45-104 standard defines the reference filtration
rating as the diameter of latex beads for which the measured retention is greater than or equal
to 99.8% (see Figure 6).
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Figure 6: Particle retention efficiency curve, with a close-up on retention rates above 90%
These efficiency curves make it easy to compare membranes with one another. By examining
the retention slope as a function of particle size, it is possible to distinguish between
membranes with different pore size distributions. A curve showing a very abrupt transition from
0 to 100% over a narrow range of diameters indicates a condensed pore distribution, which is
characteristic of a virtually isoporous membrane. Conversely, a more gradual transition reveals
a more spread-out distribution, indicating heterogeneity in pore sizes (Peinador Davila,

Petillon, and Edery 2025).

Other methods are used by MF device suppliers to classify the particle retention performance
of membranes, for example those described in the NF X45-3032" ("stated filtration rating
between 1 micron and 80 microns") and NF EN 13443-2+A1% (“filtration rating from 1 um to
80 um") standards, and in-house methods developed by certain membrane manufacturers

(e.g. the "modified OSU-F2" test).
3.1.2.2. Bacterial retention efficiency

The effectiveness of MF in retaining bacteria relies on the principle of excluding bacteria from
the filtrate on the basis of their size, which depends on their shape (e.g. spherical or rod-
shaped), their smallest dimension (diameter versus length) and their deformability. Although
this can apply to all microbial agents, phenomena of adsorption of micro-organisms onto the
material of filter substrates only play a significant role in the retention of the smallest biological

27 Standard NF X45-303. Filter cartridges - Test methods - Measurement of filtration efficiency and

retention capacity.
28 Standard NF EN 13443-2+A1. Water conditioning equipment inside buildings - Mechanical filters -
Part 2: particle rating 1 um to less than 80 um - Requirements for performance, safety and testing.
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agents, such as viruses (Shirasaki et al. 2017). Retention efficiency characterises the
performance of microfiltration devices (membranes, cartridges), but also applies to membrane
filters used in laboratories for microbiological enumeration in water samples. Although these
filters are not directly involved in the microfiltration processes applied to bottled water, studying
their performance could provide useful insights for analysing the performance of MF devices
with more complex designs. In this context, it should be noted that different standards are used
to rule on the respective retention efficiency of membrane filters used for microbiological
enumeration in laboratories, and for industrial MF devices. These points are discussed below.

e Case of membrane filters used for microbiological enumeration in water samples

Laboratories use 0.45 pm membrane filters for the enumeration of indicator or pathogenic
bacteria screened for during monitoring of the microbiological quality of bottled water. These
include coliform bacteria such as Escherichia coli (E. coli), Pseudomonas aeruginosa (P.
aeruginosa), intestinal enterococci and Legionella spp. Characterisation of the 0.45 ym "pore
size" of membrane filters, referred to in analytical and general standards, is imprecise because
it relies on various criteria that are not entirely comparable with one another (see Table 4).

Table 4: Characterisation of the "pore size" of laboratory membrane filters used for direct enumeration of
micro-organisms by culture methods

E. coli and coliform | NF EN ISO 9308-1* (index | "Membrane filters, composed of cellulose
bacteria T90-414) or NF EN ISO | esters or other suitable material, usually about
9308-2* 47 mm or 50 mm in diameter, with filtration
characteristics equivalent to a rated nominal
pore diameter of 0.45 um"

Intestinal enterococci | NF EN ISO 7899-2* The enumeration of intestinal enterococci is
based on filtration of a specified volume of
water sample through a membrane filter with a
pore size (0.45 um) sufficient to retain the
bacteria

P. aeruginosa NF EN ISO 16266* "Filter volumes of the water sample or portions
of the dilution through a sterile cellulose ester
membrane filter with a rated pore diameter
equivalent to 0.45 ym"

Spores of sulphite- | NF EN 26461-2 Filtration of the water sample through a
reducing anaerobes membrane filter having a pore size such that
bacterial spores are retained in or on the

The analysis is carried out :
membrane filter.

after the sample has been

pasteurised Sterile membrane filters, of nominal pore

size 0.2 pm
Legionella spp and L. | NF T90-431 Dark-coloured cellulose nitrate or cellulose
pneumophila ester membrane filters with an average pore
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diameter of 0.45 ym, approximately 47 mm in

diameter

NF EN ISO 8199 Water quality: General | "Membrane filters with a mean pore size of
requirements and guidance | 0.45 um are commonly used in water
for microbiological | microbiology”

examinations by culture

NF EN ISO 7704 Water quality: | "Porous hydrophilic filtration matrix, composed
Requirements  for  the | of different  polymers  with filtration
performance testing of | characteristics equivalent to its/their_rated
membrane filters used for | nominal pore size ..."

direct  enumeration  of
microorganisms by culture
methods

NB: Analytical standards take precedence over general standards.

The performance of membrane filters is not however assessed on the basis of criteria designed
to determine the "pore size" of the membranes, but rather on retention efficiency tests that
draw on several complementary standards. The NF EN ISO 7704 standard?® is used to validate
the performance of laboratory membrane filters, particularly in terms of productivity (Pr), i.e.
by measuring the "level of recovery of a target micro-organism from the culture medium with
the membrane filter under defined conditions". Productivity is determined using "a quantified
bacterial suspension (which can be a quantitative reference material) with an appropriate
colony count of a target strain". The analytical procedures used to determine productivity are
described in the NF EN ISO 8199 standard®’, as well as in the standards specific to the analysis
of the various target bacteria. Membrane filter performance is validated if the productivity ratio
(PRr) reaches a minimum threshold as defined in the NF EN ISO 11133 standard?', typically Pr
> 0.7 (i.e. 70% efficiency). This assumes that the retention efficiency for the tested indicator
bacteria and/or pathogens is at least equal to this level and, in principle, higher, given the loss
of culturability of some of the bacteria retained on the membrane surface, due to the presence
of the membrane itself and the selective nature of the culture media used. Based on their use
and the associated performance checks carried out by manufacturers and/or users, it appears

29 Standard NF EN ISO 7704. Water quality - Requirements for the performance testing of membrane
filters used for direct enumeration of microorganisms by culture methods.

30 Standard NF EN 1SO 8199. Water quality - General guidance on the enumeration of micro-organisms
by culture.

31 Standard NF EN ISO 11133. Microbiology of food, animal feed and water - Preparation, production,
storage and performance testing of culture media.
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that laboratory membrane filters with a "pore size" of 0.45 um are capable of retaining the
majority of the bacteria of interest used to monitor the microbiological quality of water.

The possibility of extrapolating the retention efficiency of these laboratory membranes to
industrial MF devices could be investigated. The hearings conducted during this expert
appraisal revealed a consensus among MF device manufacturers that the retention capacity
of membrane filters used in laboratories for the microbiological analysis of water should not be
directly compared with MF devices with a similar "pore size" (0.45 ym). The manufacturers
stressed that more complex and varied processes are involved in the design of filtration
devices, and that the methods used to implement them in an industrial setting also differ greatly
from those applied to membrane filters used in laboratories. They did not believe that the ability
of laboratory membrane filters to retain the main micro-organisms used as indicators of the
microbiological quality of water could be extrapolated unreservedly to filtration devices with a
similar "pore size".

e Case of filtration devices

Module- or cartridge-type filtration devices are used in industrial settings for the production of
microfiltered water. These devices differ from one another mainly in terms of their retention
capacity, which increases in line with the device's ability to retain small micro-organisms. By
default, the "pore size" specified for MF devices is based on information provided by the device
manufacturer or supplier ("manufacturer's pore size rating"). The term "sterilising filtration" is
used to distinguish the filtration devices with the highest bacterial retention capacity.

Initially, 0.45 um pore size filtration devices were considered to be capable of "sterilising"
filtration, based on the retention of suspensions of Serratia marcescens (S. marcescens), but
feedback has shown that certain small bacteria, including B. diminuta®?, are capable of passing
through them, and consequently there is a need to use filtration media with a pore size of
0.22 ym (Bowman, Calhoun, and White 1967). The latter are currently used primarily for
"sterilising" filtration; however, when the presence of very small micro-organisms (e.g.
mycoplasmas) is suspected, the use of filtration devices with a pore size of 0.1 ym is then
necessary (see Table 2 and Table 5). The ASTM F838 and NF EN ISO 13408-2 standards are
used to verify the ability of an MF device to carry out sterilising filtration3. They do not specify
the characteristics to be assessed, nor the methods for defining the "pore size" of MF devices
subjected to retention tests, but describe test procedures that use suspensions of model micro-
organisms selected on the basis of their size (see Table 2 and Table 5), in order to draw
conclusions about the retention efficiency of the devices tested.

The ASTM F838 standard aims to characterise the sterilising potential of an MF membrane
device by verifying that it ensures complete retention of a challenge of 107 cells of B. diminuta

%2 Name originally chosen: Pseudomonas diminuta. ATCC 19146 is the strain historically used in
performance tests for sterilising membranes. This strain is listed in the protocol for the ASTM F838
standard.

33 The CES Water reiterates that this "sterilising" filtration does not eliminate all micro-organisms,
particularly viruses.

Page 23 /120



ANSES Scientific & Technical Support
Request No 2025-SA-0049

per square centimetre of filtration area*. The MF device is subjected to a bacterial suspension
under pressure (<200 kPa) at a controlled flow rate, and the absence of B. diminuta in the
filtrate is verified. The titre reduction (Tr), a filter performance indicator, is calculated as the
ratio of the micro-organism concentration upstream (Cypstream) t0 that downstream (Caqownstream),
where Tr = Cypstream / Cdownstream. The result, expressed as an LRV, quantifies the bacterial
retention efficiency. The higher the Tr value, the greater the filter's retention capacity. A Tr
value greater than 107 or a retention capacity (LRV.cm?2) greater than 7.cm? guarantees
"virtually total" elimination of the tested micro-organisms and validates the sterilising potential
of the filter medium being tested. If the Tr is less than 107 or the retention capacity is less than
7 cm?, the performance test can only conclude that there is potential for "reduction of bio-
contamination", which reflects an ability to reduce the microbial load in the filtrate according to
the LRV obtained.

The NF EN ISO 13408-2 standard also covers sterilising filtration in the more specific context
of healthcare products. Like the ASTM F838 standard, it recommends the use of B. diminuta
(ATCC 19146) as the test micro-organism for 0.22 um filters and introduces the use of the
mycoplasma Acholeplasma laidlawii (A. laidlawii - ATCC 23206) as the test micro-organism
for 0.1 um filters.

B. diminuta and A. laidlawii are the only two model micro-organisms mentioned in the available
standards for characterising the retention efficiency of MF devices, specifically the ability of
these devices to achieve "sterilising" filtration. In applications specific to the food industry,
which do not want sterilising filtration but nevertheless require retention of certain micro-
organisms, the retention efficiency of MF devices is assessed by adapting the test procedure
set out in ASTM F838. The methods set out in the standard are retained, but model micro-
organisms larger than A. laidlawii and B. diminuta are used. The model micro-organism is
selected based on its size, which depends on the retention efficiency objectives. According to
the hearings with manufacturers/suppliers and users of filtration devices, S. marcescens
(ATCC 14756) is used to assess 0.45 ym MF devices and Saccharomyces cerevisiae (or E.
coli) is used for those of 0.65 ym. Some MF device users also mentioned the possibility of
carrying out further tests with other micro-organisms depending on market needs, in particular
with P. aeruginosa in the context of bottled water, without however specifying the "pore size"
of the filtration devices in question (see hearings and/or documents provided by MF device
manufacturers). Retention efficiency tests in accordance with the ASTM F838 standard are not
carried out for pore sizes above 0.65 um.

In light of these findings, it can be concluded that the tests carried out to characterise
the retention efficiency of MF devices rely on the use of model micro-organisms and
therefore do not specifically provide information on the potential impact of these
devices on the viable colony count of microfiltered water. E. coli is sometimes used as
a model micro-organism, thereby enabling conclusions to be drawn regarding the
ability of the tested MF devices (0.65 pm) to retain this indicator of the microbiological

34 The value 107 represents the minimum number of reference bacteria needed to completely cover one
square centimetre of membrane.
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quality of water. The same applies to P. aeruginosa, which can also be used as a model
micro-organism, particularly in the context of bottled water.

3.1.3.Monitoring of the integrity of MF membranes

In practice, leaks or breakages can occur in water treatment plants. The performance of a
membrane treatment system must therefore also be assessed in terms of the system’s ability
to detect any failure in its physical integrity, particularly with regard to the tightness of peripheral
components (O-rings, sealants or other sealing products).

The ASTM D6908 standard®® sets out several methods for testing membrane integrity:

— The pressure decay test (PDT) involves pressurising one side of the membrane with
air and measuring the pressure drop within an isolated volume. A rapid drop indicates
a leak or a defect;

— The vacuum decay test (VDT) applies a vacuum to one side of the membrane and
measures the increase in pressure.

These tests can detect integrity defects (e.g. breaks, cracks, ageing) of around 1 to 2 um.
Indirect methods are also suggested:

— The soluble dye test (SDT) uses dyes such as FD&C Red 40 or Rhodamine WT. An
increase in the dye concentration in the permeate indicates a loss of integrity;

— TOC monitoring is based on the measurement of total organic carbon (TOC) in the
permeate. An increase in TOC may indicate a leak;

— Laser turbidimetry and particle counting enable continuous monitoring of permeate
quality by detecting particles larger than 1 pm.

The NF ISO 2942 standard specifies a test method for determining the first bubble point
applicable to filter elements for hydraulic transmission systems. It is used solely to verify that
a filter element has been manufactured in compliance with specifications.

3.1.4.Summary of the main standards applicable to the characterisation of MF devices

The main standards applicable to MF and mentioned above are summarised in Table 5.

Table 5: Summary of standards for the characterisation of MF devices

Non-fibrous membrane
filters

Pore size
distribution

Bubble point*

Porometry (GLDP)

Maximum pore size
between 0.1 and 15 um

35 Standard ASTM D6908-25. Standard Practice for Integrity Testing of Water Filtration Membrane
Systems.
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Porous solid materials

Pores with an approximate
diameter of between 0.004
and 400 ym

Pore size
distribution

Mercury porosimetry
(HgP)

Destructive method

Porous materials

Determination of the pore
size distribution, pores
ranging from 0.4 nm to
around 100 nm

Specific surface
area, pore

volume, pore size

distribution

Physical adsorption of
gases (physisorption)
Non-destructive

method used for thin
porous films

Membrane filters

Average pore size between
0.1and 1 ym

Filtration rating

Differential particle
filtration

Use of latex beads

Filter elements (cartridges,
bags, capsules, etc.)

Average pore size ranging
from 1 to 80 ym

Filtration rating

Use of silica powder

Mechanical filters used to
remove suspended
particles

Filtration rating from 1 pm
to 80 um

Retention
capacity*

Reference
filtration rating™

Cumulative
overall mean
filtration
efficiency™

First bubble point

Determination of filter
performance by
measuring hydraulic
and separation
properties, in particular
through the use of
automatic particle
counting

Retention of particles or
contaminants

Example of particle sizes
tested (1 to 40 um)

Retention (see
Equation 2)

Beta ratio*

Test derived from the
withdrawn standards
ISO 4572 and ANSI
B.93.31 1973

Assessment of a
filter's effectiveness by
counting particles
upstream and
downstream of the
filter
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Retention of micro-
organisms in different types
of water by membrane
filters

Nominal pore size between
0.1 and 1.2 ym

Productivity* (Pr)
Selectivity*
Specificity*

Assessment of the
suitability of the
membrane filter and
culture medium used
for microbiological
enumeration: tests of
productivity, selectivity
and specificity

Enumeration of micro-
organisms in different types
of water retained by
membrane filters

Membrane filters with an
average pore size of 0.45
pum are frequently used in
water microbiology. For
certain micro-organisms,
the relevant standard may
require filtration using a
membrane with an average
pore size of 0.2 ym. ISO
7704 describes the
assessment of the
suitability of different types
and batches of membrane
filters prior to use.

Counting of total
colonies or target
colonies

General requirements
and guidelines for
microbiological testing
on culture media,
including quantitative
enumeration methods,
in particular by
membrane filtration

Microbiological analysis of
all types of water intended
for consumption or used in
food production

The quality of the
membrane filters used must
be assessed in advance to
demonstrate their suitability
for use; refer to ISO 7704

Productivity (Pr)
Selectivity
Specificity

Performance of culture
media: tests of
productivity, selectivity
and specificity
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Retention capacity
with regard to B.
diminuta (ATCC
Sterilising filtration LRV 19146) (a rod-shaped
bacterium around 0.3
to 0.4 ym wide and 0.6
to 1.0 pym long)

Aseptic processing of
health care products —
Sterilising filtration

Retention capacity
with regard to B.
Sterilising effect diminuta (ATCC
against the micro- | 19146)

organism used in
the challenge test
(no passage into
the filtrate)

Sterilising filter with a pore
size rating®® of < 0.22 ym

Aseptic processing of
health care products — Retention capacity
Sterilising filtration with regard to A.

Sterilising filter with a pore laidlawii (ATCC 23206)
size rating of 0.1 pm

Typically, retention
capacity with regard to
S. marcescens

Non-sterilising filtration
using a 0.45 ym medium

LRV For example, retention
Non-sterilising filtration capacity with regard to
using a 0.65 yum medium Saccharomyces

cerevisiae or E. coli

Physical and indirect
Integrity of membrane methods described in
filtration systems 3.1.3 Monitoring of the

Bubble point ) i
Applicable to membranes e integrity,
with a nominal pore size of Monitoring and
<1um verification of defects =

1-2 um

36 |n this standard, pore size rating is defined as the "nominal pore size of a filter, as claimed and stated
in the labelling. Note 1 to entry: The pore size rating is determined by retention performance with a
model particle. The pore size rating is not necessarily the physical diameter of the pores but is a rating
based on the size of particles which might not pass through the filter."
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Filter elements for hydraulic
transmission systems

Bubble point?®” Porometry (GLDP)

Diameter of the largest
through-pore

* Definitions, see ANNEX 2: GLOSSARY.
3.1.5.Summary and recommendations

Although the concept of "pore size" is used to refer to a membrane's filtration capabilities, it is
simplistic and empirical, and does not fully characterise a membrane's performance, which can
be better assessed through tests of particle or bacterial retention performance. Moreover, in
the absence of a standardised, mandatory method for determining the intrinsic characteristics
of a membrane, the meaning of "pore size" can vary from one membrane manufacturer to
another, making comparisons difficult. Lastly, "nominal pore size" or "nominal retention
threshold" are arbitrary commercial descriptions assigned by the manufacturer. They should
not automatically be equated with average pore size, cut-off threshold or bacterial retention
efficiency. They are only meaningful if they are linked to a test method.

In the field of water treatment, the cut-off threshold/filtration rating is the key concept used to
characterise the particle filtration efficiency of MF membranes with average pore sizes ranging
from 0.1 to 1 um, in accordance with the procedure described in the NF X45-104 standard. It
determines the minimum particle size that the membrane can retain with high efficiency (2
99.8%). This threshold provides direct information on the membrane’s ability to act as a barrier
against microbiological, chemical or physical contaminants. It is therefore essential for
assessing the safety of the treatment, particularly in applications such as water purification or
clarification. However, in this case too, results can vary depending on hydraulic conditions or
the measuring devices used. Moreover, performance measured in the laboratory may differ
from that observed under real-life conditions (ANSES 2025a).

In the pharmaceutical and food industries, bacterial retention efficiency is the most commonly
used concept.

However, in the case of NMW and SW, even though the aim is to retain particles, the natural
composition of the water must be preserved as far as possible. In this context, in addition to
the cut-off threshold, it is important to know the PSD and the minimum, average and maximum
pore sizes, as these enable an estimate of which particles will be retained and which will pass
through the membrane. These characteristics are necessary for assessing the filtration
process's impact on the initial composition of the water.

87 This standard states: "The first bubble point is established through continuation of the fabrication
integrity test. It is under no circumstances a functional characteristic of a filter element; in particular, it
cannot be used to estimate filtration rating, efficiency or retention capacity and is intended to be used
for information only."
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The characteristic(s) (average pore size, maximum pore size, cut-off threshold, bacterial
retention or nominal pore size) used to classify an MF membrane vary considerably
depending on the type of device (ceramic filtration module, hollow-fibre filtration module,
filter cartridge, pleated, wound or bag filter) and the intended application (pharmaceutical
industry, food industry, DW treatment). More specifically, the "pore size" as stated by
membrane suppliers or manufacturers does not always refer to the same measured
parameter; thus, commercial membranes with the same "pore size" do not all ultimately
have the same performance. It should be noted that "nominal pore size" or "nominal
retention threshold” are commercial descriptions assigned by certain suppliers or
manufacturers, often without specifying the characterisation method used, which makes
it impossible to compare MF devices with each other.

In view of the objectives of the regulations governing NMW and SW, MF devices must be
able to retain unstable elements or undesirable constituents3®, but must not, or only
minimally, change the viable colony count or remove parameters indicating
microbiological contamination of the resource or fouling of the network. The CES Water
therefore considers that the key characteristics of a membrane, which ensure that the
stated performance matches the expected specifications, are as follows:
— the pore size distribution curve obtained using a porometry method to determine
the dispersion of these pore sizes;
— the minimum and maximum pore sizes, as well as the average pore size and its
standard deviation;
— the cut-off threshold and the bacterial retention efficiency (where available), as
determined by a performance test.

The CES Water recommends that membrane filtration professionals use standardised
methods or reference methods to determine these key characteristics.

Lastly, the CES Water emphasises that all this information should be included in the
technical data sheets for membranes submitted to the health authorities, in connection
with applications for prefectoral authorisation to exploit the spring and bottle the water.

38 Within the meaning of Article 4 of the Directive applicable to NMW and SW.
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3.2. History of ANSES's work mentioning MF

3.2.1.AFSSA (2001) — Opinion on an application for approval of a treatment process for spring
water and natural mineral water (Request No 2000-SA-0266)

Under the regulations in place prior to the adoption of the European directives currently in force
for NMW and SW, and having received a formal request in connection with an industrial
application (the "IMECA System" treatment process, submitted by DELLA TOFFOLA France),
the Agency had considered that the cross-flow filtration device (ceramic membrane) with a cut-
off threshold of 0.8 ym could be used for the treatment of NMW or SW, in order to retain
particles naturally present in the water at the abstraction point (clay, for example) or those
resulting from the oxidation treatment of dissolved iron or manganese (Fe hydroxides and Mn
oxides), but that it should not be used to bring the microbiological characteristics of the water
into compliance with regulatory requirements.

Where such a device is installed in a bottling plant, the Agency had therefore requested that
the microbiological quality of the water be monitored not only at the abstraction point but also
before and after filtration.

It should be noted that the treatment process covered by the application was installed at a
single point in the production line, between the regulating feed tank located downstream of the
chemical treatment stage and the buffer tank located upstream of the bottle filling machine.

The "IMECA System" process used Kerasep mineral membranes supplied by Orelis that had
been approved by the French High Council for Public Health (CSHPF) for the treatment of
drinking water on 15 July 1993.

3.2.2.AFSSA (2008) — Guidelines for assessing natural mineral water with regard to health and
safety

The Agency had noted that "all bottling facilities are equipped with filters designed to protect
sensitive components such as pumps, electric valves and the spouts of bottle filling machines
from fine particles originating either from the abstraction point (e.g. clay) or from iron removal
treatment (iron or manganese hydroxide). These filters are often sand filters (known as quartz
filters), but are sometimes porous cartridge filters (porcelain) or membrane filters. In the latter
case, cross-flow filtration may also be involved".

It had emphasised that "the use of such membrane filters poses a problem because,
depending on the cut-off threshold, they can have a water-disinfection effect, which is not
permitted for natural mineral water" and that "filtration with a cut-off threshold below 0.8 um
retains microbial flora and therefore changes the natural viable colony count of the water".

3.2.3.ANSES (2022) — Reply dated 16 December 2022 to the request for an assessment of the
impact of microfiltration with a cut-off threshold below 0.8 ym on the natural viable colony
count of natural mineral water or spring water (Request No 2022-SA-0224)

ANSES had stated that "MF is characterised by the use of membranes with a pore size in the
range of 0.1 to 10 um. It can have an impact on the microbiological quality of the water,
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particularly on the retention of bacteria (ranging in size from 0.5 um to a few um) and protozoa
(between 5 um and 10 um approximately). However, it will be ineffective at retaining viruses."

3.2.4.ANSES (2025a). Opinion of 16 May 2025 on conditions for placing on the market and
implementing membrane filtration modules used for the treatment of drinking water
pursuant to Article R. 1321-50 (I and Il) of the French Public Health Code.

In this opinion, outside the context of NMW and SW filtration, there was no further discussion
of the fact that MF (pore sizes between 0.05 and 0.5 um)® is recognised as effective at
retaining bacteria, and it was reiterated that "comparing the pore size/cut-off threshold of
filtration devices with the size of the target compounds/microbiological parameters does not
constitute sufficient proof of the effectiveness of the membrane filtration module, as other
parameters influence their retention, such as implementation conditions (water quality, pH,
pre-treatment, conversion rate, pressure, etc.)".

However, it was pointed out that "membranes (regardless of type) are not considered to be
disinfection systems for the treatment of DW (see the Ministerial Order of 22 June 2012)."

3.2.5.Summary

These opinions were used to develop the DGS’s policy on MF of NMW and SW, as set
out in Instruction DGS-EA4-2025-72, which uses the cut-off threshold as the key
characteristic for defining the type of MF membrane permitted, without specifying the
method to be used to determine it.

39 Indicative data.
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3.3. Question 1: "carry out a benchmarking survey of the practices identified in other
Member States, in particular those cited in Annex 2 of the report [by the Senate
Committee of Inquiry] as having regulated microfiltration, with regard to the
microfiltration of bottled water, and possibly other standards and values
classifying the level of microfiltration (e.g. the ISO standard on culturable micro-
organisms)";

The responses to the questionnaire sent to ENDWARE and EFSA's focal points (see ANNEX
8) were analysed.

As Belgium did not respond to ANSES's questionnaire, the response from the Belgian Federal
Public Service (FPS) responsible for health, food chain safety and the environment, dated 22
July 2025, to the DGS's request dated 13 May 2025, which refers to a communication note
dated 16 May 2024, was taken into account (SCOPAFF BIO meeting follow-up — NMW —
microfiltration treatments — point of view of Be).

According to this feedback, MF is not authorised for the treatment of NMW and SW in
Germany, Austria, Norway, the Netherlands, Portugal, the Slovak Republic and Sweden.

In Cyprus, MF is not authorised, but "both treatments (filtration modules & filtration cartridges)
are authorised for use so far as such treatments do not alter the composition of the water as
regards the essential constituents which give it its properties, and provided that they are not
likely to change the viable colony count. The treatment has to be notified to the Health Services
and officially inspected by the Officers, in order to confirm that it does not alter the composition
of the water as mentioned above."

In Italy, "Natural Mineral Waters (and, similarly, spring waters marketed as such) must be
microbiologically wholesome at source and, as a rule, no treatment can be authorized with the
purpose of reducing or eliminating microbiological contamination.

The only treatments that may be considered admissible are those aimed at the
reduction/removal of specific chemical parameters (typically naturally occurring constituents,
such as, for example, arsenic, iron and manganese) and only under strict conditions. In
particular, any such treatment must be explicitly requested by the concession holder and must
be supported by a detailed technical dossier (including, inter alia, treatment description,
process control, validation data, and assurance that the intrinsic characteristics of the water
are not altered). The authorization is issued on a case-by-case basis, following evaluation and
specific approval by the lItalian Consiglio Superiore della Sanita (ltalian National Board of
Health), taking into account the assessment provided by my Institute.

Concerning membrane microfiltration, this technology may be assessed and potentially
authorized only when proposed for the removal of specific chemical micro-contaminants (i.e.,
as a physico-chemical treatment addressing chemical quality), and not as a “disinfection”
measure intended to manage microbial non-compliance. Even if microfiltration can physically
retain microorganisms, the key point is that the water to be treated must already comply
microbiologically, independently of the treatment applied.

Therefore, if industrial operators report the presence of microfiltration units in Italian bottling
plants, this would need to be interpreted in light of the above: microfiltration cannot be
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authorized as a corrective measure for microbiological contamination, whereas it may be
considered (subject to dossier and approval) for specific chemical objectives, within the Italian
authorization framework".

In Polish legislation, there are no regulations governing the process of filtration, as defined in
Directive 2009/54/EC.

Ultimately, only six countries other than France have specific provisions regarding the tolerated
"pore size" of MF; these are summarised below.

3.3.1.Belgium

In an email dated 22 July 2025, the Belgian Health FPS stated that "Microfiltration with a
disinfectant effect, such as the use of membrane filters with a nominal pore size of < 0.45 um,
is prohibited". Therefore, "commercial filters with a nominal pore size of 0.45 um (which is
equivalent to an absolute pore size of +/- 1.2 um) and above may be considered satisfactory".

This email states that MF "is not explicitly included in the positive list of treatments authorised
by current legislation", however, MF "membrane treatment intended to remove substances or
particles that appear or are found in solid suspension in the water is tolerated provided that it
does not significantly alter the content of the native microflora of the natural mineral water".
Indeed, the communication note of 16 May 2024 from the Belgian Health FPS stated that
authorised treatments "may not be used to correct a reduction in the water quality as found at
source, which may be due to contamination in the facilities at the various stages of the process
from the abstraction point to bottling (Annex, Chapter V, point 1 of the aforementioned Royal
Order of 8 February 1999). This means, for example, that microfiltration cannot be used to
reduce the natural microflora below the guideline values set at source (20 CFU/mL at 20-22°C
and 5 CFU/mL at 37°C), or to eliminate contamination by coliforms or other bacteria covered
by the aforementioned legislation, or to prevent the formation of bacterial biofilms in pipes and
other installations, or to reduce the presence of micro-organisms in the water prior to
bottling.[...] the operator must make documented evidence demonstrating the aforementioned
condition available to the competent authorities. Filters validated as sterilising-grade filter
elements in accordance with ASTM F838 are prohibited."

Moreover, the Belgian Health FPS states in its email that the "membrane permeability limit was
established following an analysis of various information, in particular:

— Scientific publications, including:
o Diversion and phylogenetic relatedness of filterable bacteria from Norwegian
tap and bottled waters, Journal of Water and Health, 2019
o The impact of industrial-scale cartridge filtration on the native microbial
communities from groundwater, Water Research, 2008
o Bacteria transfer by deformation through microfiltration membrane, Journal of
Membrane Science, 2017
— Technical specifications and retention characteristics of several commercially available
microfilters (not specified in the response)
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— Sizes of the various species of bacteria that may be found in natural mineral water
sources, either naturally (native flora) or as a result of contamination

- ASTM F838-20 Standard Test Method for Determining Bacterial Retention of
Membrane Filters Used for Liquid Filtration — Microbiological analyses at various stages
of the production process (not specified in the response)

— Studies by Nestlé Waters on microfiltration using flow cytometry and genomic analysis
(confidential)".

With regard to the scientific publications mentioned previously, the email states that they "show
that filters with a nominal pore size of 0.22 um or 0.2 um are unable to completely sterilise
groundwater due to the specific characteristics of the microbial communities found in such
water. However, they retain more than 90% of the native microflora and fundamentally alter
microbial populations."

Regarding filters covered by the ASTM F838 standard, the email states that "Certain 0.2 um
microfilters have been validated as sterilising filter elements in accordance with the current
ASTM F838 guidelines. The test uses the model organism Brevundimonas diminuta, which is
widely regarded as a small bacterium and is recognised as an industry standard for the
qualification of sterilising filters. [...] Filters validated as sterilising-grade filter elements in
accordance with ASTM F838 are prohibited."

3.3.2.Croatia

MF is permitted only for "removing coarse impurities [...] after pumping". The use of "filters with
a minimum nominal pore size* of 1 um is permitted provided that the total number of viable
micro-organisms does not change. [...] This can be done by comparing the total number of
viable micro-organisms in the water sample at the source (i.e. before filtration) with the total
number of viable micro-organisms in the water sample after filtration".

Moreover, "the food business operator shall regularly monitor the total number of viable micro-
organisms in natural mineral water at the source and after filtration, as part of self-control
procedures, and keep records thereof. The operator shall determine the frequency of
microbiological analyses based on a risk assessment".

It should be noted that a document ("Guidance for placing natural mineral, spring and table
water on the market") is in preparation.

3.3.3.Spain

In its response to the questionnaire sent to EFSA’s focal points, Spain stated that, in
accordance with the note from the Spanish Agency for Food Safety and Nutrition (AESAN)
dated 26 May 2009, "MF is authorised, but only if it is not applied with the purpose of
disinfection or to alter the natural microbial composition of mineral water. Operators must be
able to demonstrate that MF is not being used to change the natural characteristics". In an
email dated 14 January 2026, AESAN supplemented its response by stating that "Spain does

40 Nominal pore size provided by the manufacturer.
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not set a legal pore-size limit for microfiltration of natural mineral waters. The 0.4 um value
cited by AESAN is a reference, not a limit, used to flag that, if using < 0.4 um, the operator
must prove the filtration is not intended for disinfection and does not alter the water’s natural
microbiological characteristics, in line with Directive 2009/54/EC. Accordingly, when declaring
pore size we specify an absolute (maximum) pore size determined by the bubble -point method
per ASTM F316, and we complement it with challenge tests (particles and/or microorganisms
of defined size) to document the functional cut-off and, critically, evidence of non-disinfection
(no adverse change in microbiological indicators before/after), with sampling per UNE-EN 1SO
19458:2007".

The note of 26 May 2009 pointed out that a consultation held with the European Commission
(meeting of the European Commission’s expert group on natural mineral water held in Brussels
on 6 March 2009) had concluded that "if microfiltration is carried out for disinfection purposes
it is not permitted, but if it is demonstrated to have another purpose, it would be acceptable.
To this end, it would be necessary to verify that the microbiological characteristics remain
unchanged when microfiltration is applied. [...] For all these reasons, and to ensure consistent
application across all the autonomous communities, the following was proposed to the
technical consensus group:

— not to set a limit on pore size for filtration, but to use a maximum pore size of 0.4 um
as a reference,

— where a maximum pore size of < 0.4 um is used, the operator must demonstrate that
they are not using MF for disinfection purposes."

3.3.4.Ireland

According to the response to the questionnaire submitted via EFSA’s focal points, Ireland
stated that "a pore size of 0.8 um was selected because it was not considered small enough
to significantly impact the microbiological quality of the water, yet it was still effective at filtering
out iron and manganese. This agreement was established in 2016/17 by the bottled water
working group who worked on updating GN25 [Guidance Note 25] during this time".

Moreover, "food business operators [FBOs] must demonstrate that MF [...] does not alter the
essential chemical composition or microbiological composition of the water. This can be
demonstrated by comparison of water composition before and after MF [...]. MF could take
place at any point between the wellhead and bottling. [...] The NSAI (responsible authority for
the recognition of NMW in Ireland) accepted this practice, which is reviewed during audits
pertaining to the FBOs' conditions of exploitation. [...] The MF membranes used by FBOs in
Ireland are usually single-use filtration cartridges. Filtration modules are sometimes used in
addition to cartridges."

3.3.5.Czech Republic

In its response to the EFSA’s focal points questionnaire, the Czech Republic stated that "MF
is authorised for NMW under the condition that it is safe and does not alter the basic
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composition of the mineral water or its colony count. Bacteriostatic or any other treatment that
affects the colony count is not permitted.

The Czech Republic has not established a specific pore size for MF. Therefore, it may be used
with a pore size that does not affect the colony count. The use of MF is assessed on a case-
by-case basis. [...] A pore size greater than 15 um could be acceptable. In each case, it must
be discussed with the food business operator, who is required to justify the pore size used."

The CES Water states that the average pore size of an MF membrane is typically between 0.1
and 1 ym and that above 10 um, the filtration process cannot be classified as MF (see Section
3.1).

3.3.6.Switzerland*

According to Information Letter 2025/3 of April 2025 from the Federal Food Safety and
Veterinary Office (FSVO), "The use of microfiltration is permitted solely for the removal of
particles and solely in a manner that does not alter the viable colony count." According to this
letter, Switzerland considers that "Pores with a size smaller than 0.8 um considerably alter
the viable colony count."

The following principle was published: " The pores of filters used for MF should, in principle, be
as fine as necessary to effectively separate particles and as large as possible to minimise their
influence on microbiology".

Moreover, "the filters used to remove particles originating from the source must be installed as
close as possible to the source abstraction point. Installing filters in the immediate vicinity of
storage tanks or the bofttling area is not permitted."

When asked further about the meaning of the tolerated "pore size", Switzerland stated that the
Swiss have "deliberately chosen not to specify an approach regarding the meaning of pore
size, because an information letter must primarily (and succinctly) present [their] interpretation
of the law. Technical matters [...] are left to the discretion of the cantonal authorities responsible
for enforcing the law."

3.3.7.Summary of the benchmarking survey and recommendations

The main responses received are summarised in Table 6. To put them into context, the number
of NMW sources recognised by the Member States has been provided. In this table, countries
that authorise MF are shown in green; those shown in orange do not permit it but tolerate
exceptions; and those in red do not permit it.

41 Switzerland is not an EU Member State, but NMW sources based in Switzerland are recognised by
certain EU Member States.
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Table 6: Summary of countries’ responses regarding the use of MF for the treatment of NMW and SW

Country Authorisation of MF Reference document (useful Number of NMW
(Date of links) sources in the
publication of the country?
provisions)
Belgium Yes Public Health Communication of | 17
(May 2024) Commercial filters with a | 16052024

nominal pore size of = 0.45 | (https://www.health.belgium.be/sit

pum (equivalent to an absolute | es/default/files/media/files/2025-

pore size of approximately | 11/traitements emn et es fr fina

1.2 ym) | 160524 0.pdf)
Croatia Yes / 9
(Guidance "Pore size" 2 1 ym
documerlwt N | Removal of particles after
preparation) pumping
Spain Yes AESAN Note 164
(May 2009) Maximum pore size > 0.4 um | (https://www.aesan.gob.es/AECO

(This is a reference size, not SAN/docs/documentos/seguridad

a limit: below this value. it | —@limentaria/interpretaciones/qui

must be demonstrated that | Micas/Microfiltracion_aguas mine

the MF is not used for | fales final.pdf)

disinfection purposes)
Ireland Yes Guidance for the assessment of | 3
(2016/2017) "Pore size" = 0.8 ym compliance of legislation

applicable to natural mineral

Can be installed anywhere
between the wellhead and
bottling

waters, spring waters and other
water (Revision 4) (2025) (GN25)
(https://www.fsai.ie/enforcement-
and-legislation/legislation/food-
legislation/water/bottled-waters)

https://www.fsai.ie/getmedia/1cdfc
2f7-3076-49d9-8a21-
612709e32b23/guidance-note-
25 rev-4 -2025 1.pdf?ext=.pdf

42 According to the list updated on 30 December 2025 of NMW recognised by Member States, the United

Kingdom

(Northern

Ireland) and

European Economic

https://food.ec.europa.eu/document/download/ec4fbcc0-7185-4dce-820a-

27f7e2653dad en?filename=labelling-nutrition mineral-water list eu-recognised.pdf

By way of comparison, France has 83 NMW sources.

Area

countries.
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https://www.health.belgium.be/sites/default/files/media/files/2025-11/traitements_emn_et_es_fr_final_160524_0.pdf
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https://www.aesan.gob.es/AECOSAN/docs/documentos/seguridad_alimentaria/interpretaciones/quimicas/Microfiltracion_aguas_minerales_final.pdf
https://www.fsai.ie/enforcement-and-legislation/legislation/food-legislation/water/bottled-waters
https://www.fsai.ie/enforcement-and-legislation/legislation/food-legislation/water/bottled-waters
https://www.fsai.ie/enforcement-and-legislation/legislation/food-legislation/water/bottled-waters
https://www.fsai.ie/getmedia/1cdfc2f7-3076-49d9-8a21-612709e32b23/guidance-note-25_rev-4_-2025_1.pdf?ext=.pdf
https://www.fsai.ie/getmedia/1cdfc2f7-3076-49d9-8a21-612709e32b23/guidance-note-25_rev-4_-2025_1.pdf?ext=.pdf
https://www.fsai.ie/getmedia/1cdfc2f7-3076-49d9-8a21-612709e32b23/guidance-note-25_rev-4_-2025_1.pdf?ext=.pdf
https://www.fsai.ie/getmedia/1cdfc2f7-3076-49d9-8a21-612709e32b23/guidance-note-25_rev-4_-2025_1.pdf?ext=.pdf
https://food.ec.europa.eu/document/download/ec4fbcc0-7185-4dce-820a-27f7e2653dad_en?filename=labelling-nutrition_mineral-water_list_eu-recognised.pdf
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Country Authorisation of MF Reference document (useful Number of NMW
(Date of links) sources in the
publication of the country*?
provisions)
Czech Republic Yes / 12
Use assessed on a case-by-
case basis
"Pore size" > 15 ym could be
acceptable
Switzerland Yes FSVO Information Letter dated 07- | 2 that are
(April 2025) "Pore size" = 0.8 ym 04-2025 recognised and for
; which an import
The pores of filters should, in DFI Ordinance of 16 December oot Fr"
rinciole. be as fine as | 2016 on beverages 2025/3 authonisation - nas
P pe, ) ; ; been granted in
necessary to effectively | (https:/www.fedlex.admin.ch/eli/c France
separate particles and as | ¢/2017/220/fr#tit 2) '
large as possible to minimise 18 for Germany
their influence on
microbiology
Install as close to the source
as possible
Italy Authorisation on a case-by- | / 327
case basis
No "pore size" specified
Poland No specific provisions | / 115
governing filtration
Cyprus No, but the response is | KDP 264/2002 & KDP 477/2004 22

ambiguous
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Country Authorisation of MF Reference document (useful Number of NMW
(Date of links) sources in the
publication of the country#?
provisions)

Sweden No / 10

Several countries do not authorise MF. A number of other countries tolerate it, without
always specifying an authorised "pore size", with the aim of removing particles that may
be present in the resource or generated during authorised treatment processes,
provided that it is not used to correct contamination of the water at source, particularly
microbiological contamination.

The terms "pore size" and "nominal pore size"**used by some countries are
ambiguous, as they do not refer to a precise characteristic of the membrane and the
method used to determine them is not always specified. The CES Water states that any
"regulatory” requirement or reccommendation specifying an "MF pore size" should refer
to a precise characteristic and be explicitly linked to a standardised or reference test
method.

43 "Nominal pore size" should not automatically be equated with average pore size, as this is not always
the case depending on the membrane manufacturer. It should be defined with reference to a specific
test method.
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3.4. Question 2: "conduct a review of the microfiltration devices on the European
market and their effectiveness, in order to provide the Regional Health Agencies
(ARSs) with insights for assessing operators’ applications"

In order to avoid conducting a time-consuming survey (which would have been incompatible
with the STS deadline) and duplicating the work of IGAS, the following was proposed, in
addition to the benchmarking survey planned in response to question 1:

— an analysis of the survey conducted by IGAS through the responses to the
questionnaire sent to operators by the ARSs, despite their limitations (self-reported
data);

— an analysis of the responses to the questionnaire in the benchmarking survey of MF
practices in NMW and SW, submitted in response to question 1 (Section 3.2);

— identification of the MF devices authorised in France for the treatment of DW, i.e. those
granted an "accessory" ACS for cartridges and a "membrane" ACS for MF membrane
modules, along with their pore sizes or cut-off thresholds.

3.4.1.Reminder of the French regulatory provisions applicable to MF devices used in NMW and
SW bottling plants

An MF device may only be used if it complies with the primary objectives of Directive
2009/54/EC. Under the current regulations in Europe and France, Instruction DGS-EA4-2025-
72 sets out the conditions under which MF may be used in NMW and SW bottling plants.

In light of the following articles of the CSP:
— Article R. 1322-31 (materials in contact with water), which refers to the provisions of
paragraph | of Article R. 1321-49, which in turn refers to Article R. 1321-48;
— Article R. 1322-32 (water treatment products and processes), which refers to the
Interministerial Order of 14 March 2007, as amended;
— Article R. 1322-33 (products used for cleaning and disinfecting of facilities), which
refers to Article R. 1321-54;
MF devices must be authorised under the amended Interministerial Order of 14 March 2007,
and evidence of their safety must be available.

In accordance with Ministerial Order of 22 June 2012 on membrane filtration modules and
circular DGS/SD 7 A No. 2002-571 of 25 Novembre 2002 on materials used in accessories,
any organic or inorganic membrane filtration module and any filter cartridge used in an NMW
or SW bottling plant must have an ACS issued by an authorised laboratory, as is the case for
DW production plants.

Membrane filtration modules must have a "membrane" ACS, whereas filter cartridges with a
cut-off threshold of between 0.2 and 50 um, known as "single-use" cartridges and whose
implementation does not involve chemical treatments, must have an "accessory" ACS.

It should be noted that the Ministerial Order of 22 June 2012 does not apply to bottled NMW
and SW, since Article R. 1322-32 of the CSP does not refer to Article R. 1321-50 applicable to
DW, in respect of which the Order is implemented. However, in practice it is applied to bottled
NMW and SW, which are subject to the condition of consistency with the requirement to have
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an "accessory" ACS for cartridges, as Article R.1322-31 of the CSP refers to Articles
R.1321-48 and -49 on materials in contact with DW. As a reminder, the ceramic membrane
that was the subject of AFSSA's 2001 opinion had previously been authorised by the CSHPF
for the treatment of DW, attesting to its safety.

With regard to filter cartridges, an internal memo dated 26 February 2007, from the DGS to
authorised laboratories, lowered the cut-off threshold for devices covered by the 2002 Circular
(2 50 um)* to 2 0.2 um. The aim of this change was to group together in a single category
filters with cut-off thresholds ranging from 0.2 to > 100 um and those ranging from 1 to > 100
pum. In fact, in the table in ANNEX 11, which lists MF devices with an ACS, some cartridges
with a retention threshold of 0.1 um were identified as having an "accessory" ACS.

It should be noted that the DGS guide of January 2025% entitled "Matériaux au contact de
l'eau destinée a la consommation humaine et attestation de conformité sanitaire" ["Materials
in contact with drinking water and health compliance certification"] states that "The "Accessory”
ACS does not cover: [...] Pre-filters with a cut-off threshold below 1 um". The CES Water
therefore emphasises that the cut-off threshold determining whether a filtration device
should be classified as either an accessory or a membrane should be precisely defined.

As a reminder, membranes undergo dynamic migration testing (NF EN 12873-4%¢) and are
tested under the actual conditions of their use, i.e. with the conditioning, preservation, cleaning
and disinfectant products advocated by the manufacturer, whereas cartridges undergo static
migration testing (XP P41-280%") without the use of chemical treatment.

In view of (i) the practices identified during the hearings (regular cleaning and
disinfection of single-use cartridges), (ii) the technical data sheets for certain filter
cartridges with an "accessory" ACS, which state that the cartridge is resistant to all
common cleaning chemicals and numerous sterilisation cycles, and (iii) the lowering of
the cut-off threshold enabling them to be tested as accessories, the CES Water
recommends examining the relevance of considering filter cartridges as water
treatment processes — in the same way as membrane filtration modules - rather than as
materials. This issue is all the more significant given that, from 31 December 2026,
materials in contact with DW — but not filter media — will be subject to regulatory
provisions (see recital (1) of Commission Implementing Decision (EU) 2024/367).

44 "Accessory" ACS when the cut-off threshold is 2 50 um and "membrane" ACS when the cut-off
threshold is < 50 pm.

45 Good practice guide "Matériaux au contact de I'eau destinée a la consommation humaine et
attestation de conformité sanitaire" | January 2025 edition (French version)

46 Standard NF EN 12873-4. Influence of materials on water intended for human consumption - Influence
due to migration - Part 4: Test method for water treatment membranes.

47 Standard XP P41-280. Effect of materials on the quality of water intended for human consumption -
Objects constituted by several components among which at least organic one entering the contact of
the water - Obtaining and analysis of the water of migration.

48 Commission Implementing Decision (EU) 2024/367 of 23 January 2024 laying down rules for the
application of Directive (EU) 2020/2184 of the European Parliament and of the Council by establishing
the European positive lists of starting substances, compositions and constituents authorised for use in
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3.4.2.Analysis of the list of MF devices produced by the General Inspectorate of Social Affairs
(IGAS)

The DGS sent ANSES the "strictly confidential" table referred to in point [87] on page 24 of the
IGAS report No. 2021-108R. This table summarises the responses to a questionnaire sent out
by the ARSs to all bottled water operators in France. The CES Water analysed the responses
to the section of the questionnaire on the treatment processes (particularly filtration) installed
at the plants on one or more of the sources (see ANNEX 9), despite the limitations of the self-
reported information.

At the time of its survey, IGAS noted that "85% of bottling facilities have a filtration system
(whether authorised by Ministerial Order, reported in the questionnaire or observed during
inspections)". The majority of filtration devices used in NMW or SW bottling plants (membrane
filtration modules and filter cartridges) do not appear to have an ACS, contrary to what is
advocated by current regulations. According to the producers' claims, some of the filter
cartridges used in NMW and SW bottling plants have a broader range of uses within the
beverage industry and comply with regulations on food contact materials (Regulation (EC) No
1935/2004 and Regulation (EU) No 10/2011 on plastic materials and articles intended to come
into contact with food; Title 21 - Food and Drugs of the Code of Federal Regulations (CFR) of
the US Food & Drug Administration (FDA) regulations). The CES Water points out that written
declarations issued by manufacturers attesting to the regulatory compliance of materials in
contact with DW are not equivalent to the certificates for materials in contact with DW issued
by authorised independent laboratories.

The filtration devices (and their "pore sizes") most commonly identified by IGAS were:

— bag filters of 25 ym, 20 ym or 10 ym, then 5 pm for "pre-filtration" and even 1 um for
filtration;

— bag filters followed by filter cartridges of 5 ym ("pre-filtration"), 1.2 ym and 1 ym, as
well as 0.65 ym and even 0.2 ym;

— bag filters followed by cross-flow filtration ceramic membranes of 5 ym and (or then)
0.8 uym;

— combinations of bag filters followed by ceramic membranes and then filter cartridges.

However, the CES Water notes that there are no further details on the terminology used for
the reported "pore size" values. Without any clarification on how these values were determined,
it is not possible to know what they refer to (average pore size, maximum pore size, pore size
corresponding to a cut-off threshold or bacterial retention, or the manufacturer’'s commercial
description). Moreover, there is no information on the type of filter cartridges used (i.e. pleated
or wound).

the manufacture of materials or products that come into contact with water intended for human
consumption.
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IGAS pointed out that, according to AFSSA’s 2001 opinion“*®, MF devices "should be positioned
at the start of the treatment process. In practice, they are also found at the storage and pre-
bottling stages".

According to IGAS, therefore, based on the investigations carried out to date, 30% of
the trade names of water bottled in France have undergone treatment that does not
comply with the regulations, due to the use of certain MF devices. This estimate of a
30% non-compliance rate among these facilities is probably underestimated (point [22]
on page 5 of the IGAS report No. 2021-108R). Moreover, in some facilities, MF devices
are used in sequence (cascade filtration).

However, the CES Water notes that the situation observed in IGAS's 2021-2022 report
has likely changed since then, due to measures taken by the French authorities to
improve the monitoring of bottled water.

3.4.3.Analysis of the responses to the questionnaire in the benchmarking survey of MF practices
in NMW and SW, submitted in response to question 1

Only two countries (Cyprus and Ireland) responded to question 11, stating that devices must
comply with the regulations on food contact materials (Regulation (EC) No 1935/2004 and
Regulation (EU) No 10/2011 on plastic materials and articles intended to come into contact
with food; Title 21 of the CFR of the FDA regulations).

None of the countries answered question 12 of the questionnaire or provided a precise and
explicit list of authorised devices (authorised trade names).

3.4.4.List of MF devices granted an "accessory" ACS for cartridges and a "membrane" ACS for
MF membrane modules, along with their pore sizes or cut-off thresholds.

The tables in ANNEX 10 and ANNEX 11 list the MF devices that have an ACS. These lists
were verified by the two authorised French laboratories (CARSO and Eurofins). This
verification proved necessary due to the difficulties encountered when viewing the lists of ACSs
available on their websites®®, because it is not possible to determine from these lists whether
a filtration device with an "accessory" ACS is a filter cartridge suitable for use in a water
treatment plant or NMW/SW bottling plant, or a cartridge for additional convenience treatment
in the home on water that is already drinkable (e.g. tap filter, under-sink filter, filter upstream
of the water meter).

To ensure that this list was both comprehensive and accurate, it would have been necessary
to gain access to all the technical data sheets and ACSs for the devices in question. However,
this was not possible within the time available for the expert appraisal, given the huge number
of accessories with ACSs, the lack of standardised names, and the need to request these
ACSs from all the manufacturers concerned.

49 Which, for the record, referred to a specific device and did not constitute a general opinion.
50 https://groupecarso.com/eau-environnement-2/analyses-des-materiaux-et-objet-au-contact-de-leau/

https://www.eurofins.fr/fenvironnement/analyses/sp%C3%A9cialit%C3%A9s/dispositifs-au-contact-de-l-eau/.
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It should be noted that the list of membrane filtration modules with a "membrane" ACS did not
present any particular difficulties, given the small number of such devices and the information
contained in the published lists, which is far more comprehensive than that drawn up for
"accessory" ACSs.

It is important to note that ACSs are granted following verification of a device’s safety, but not
its efficacy. Therefore, if the chemical composition of the materials making up the device
remains unchanged and only the "pore size" is modified, the authorised laboratories will not
be informed of this.

The list of MF devices with an ACS and suitable for use in bottling plants was not
exhaustive (see ANNEXES 10 and 11). The data on the "pore size/filtration threshold"
mentioned in the trade name(s), which appear in the ACS and/or are taken from
manufacturers' websites, are not sufficiently clear to demonstrate the actual
performance of MF devices.

3.4.5.Summary and recommendations

The CES Water recommends:

— clarifying the distinction between a "membrane” ACS and "accessory"” ACS, and
revising the general regulatory framework;

— conducting a study to assess the feasibility of authorised laboratories having a
pilot device enabling them to test the filter cartridges used in bottling plants, in
accordance with the NF EN 12873-4 standard. This is because although these
cartridges are designed for single use, experience shows that in practice, they
are cleaned and disinfected on a regular basis;

Moreover, the information to be included in the summary tables of MF devices with an
ACS should be revised (referencing of devices covered by the ACS and addition of a
minimum of information on MF performance, in line with what should appear in the
manufacturers’ technical data sheets).
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3.5. Question 3: "assess the measures taken in Spain and Belgium for filtration at
0.40 um and 0.45 um respectively, in light of the objectives of the Directive"

The measures taken by Spain and Belgium were assessed in light of:
— the need, in certain cases, to use MF for:
o removing particles naturally present in the resource or resulting from authorised
treatments;
o other reasons put forward by the industry;
— the impact of MF on:
o the natural viable colony count of the water;
o the retention of parameters used for water quality monitoring (parameters indicating
microbiological contamination of the resource or fouling of the network).

3.5.1. Use of MF for particle retention

As a reminder, Articles 5 to 7 of the amended Ministerial Order of 14 March 2007 transpose
Articles 4 and 9 of European Directive 2009/54/EC concerning authorised treatments for NMW
and SW. The removal of unstable elements and certain naturally occurring constituents that
are harmful to health (Fe, As, Mn) is therefore permitted, provided that the treatment does not
alter the composition of the water and is approved by the Commission following a favourable
opinion from EFSA.

Article 5 of the amended Ministerial Order of 14 March 2007 specifies that (i) the elements
present in the resource that may require the use of a treatment are unstable elements, carbon
dioxide, iron, manganese, sulphur, arsenic and undesirable constituents, and (ii) the
separation of unstable elements may be carried out "by decanting or filtration, possibly
preceded by oxygenation". According to Article 7, "the separation of iron, manganese and
sulphur compounds, as well as arsenic, by treatment with ozone-enriched air' must not result
in "the formation of residues that could pose a risk to public health or be present in water in
concentrations exceeding the maximum limits set out in Annex II".

Consequently, filtration is authorised for the treatment of NMW and SW solely to remove
particles naturally present in the resource, such as colloids, or resulting from the authorised
oxidation treatment of dissolved iron or manganese (iron hydroxides and manganese oxides).
The size of the particles to be removed should therefore be determined, in order to select a
filtration device with pores that are "as fine as necessary to effectively separate particles and
as large as possible to minimise their influence on microbiology", as stated in the Swiss FSVO
Information Letter of 07-04-2025 (see 3.3.6 and Table 6).

3.5.1.1. Need to remove particles naturally present in the resource or resulting
from authorised treatments

The size of particles that may be present in the resource (mainly colloids) or generated during
authorised treatment processes (e.g. iron and manganese removal) can range from a few
nanometres to around ten micrometres (see ANNEX 12). Based on the information in the
literature and the hearings conducted during the expert appraisal, the majority of particles
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authorised for removal are between 0.1 and 8 ym in size (resulting from the treatment of iron
or manganese, which are the most common natural constituents to be removed from NMW
and SW). Logically, most iron- and manganese-bound particles should be separated by sand
filters and manganese filters. To retain calcium carbonate colloids and detached biofilm
particles (see Section 3.5.1.2), filters with a cut-off threshold of = 0.8 um will generally suffice.
However, these will be ineffective at retaining certain other colloids and certain manganese
oxides.

Moreover, although standardised methods are available for measuring the size of any particles
present in the water (see ANNEX 12) and for sampling suspended solids or sediment in
watercourses (ISO 5667-12%', 1ISO 5667-17%, ISO/TS 5667-25% and ISO 5667-27%*), the
applicability of sampling to the specific case of NMW and SW has not been investigated,
particularly with regard to the sample volume needed for the analysis. An analysis of the size
of the particles to be removed should determine the choice of MF device to be installed;
however, the feasibility of its implementation should be examined, given the absence
of standards for sampling these types of water.

3.5.1.2. Arguments put forward by the bottled water industry to justify the
installation of MF treatments and their position in the bottling plant

Apart from reasons relating to the characteristics of the water (removal of particles naturally
present in the resource or resulting from authorised treatments to remove iron, manganese,
arsenic and fluoride), the other justifications for the installation of an MF device given by the
water bottling companies interviewed were:
— protection of production and packaging equipment, which would otherwise quickly
become clogged by fine particles;
— safeguarding an industrial process to minimise the risk of potential contamination of
bottled water and avoid costly product withdrawals or recalls.

One of the reasons cited was, in particular, to control the risk associated with the detachment
of mineral deposits and biofilm particles inside pipes and/or storage tanks, or fragments of
seals.

In these contexts, therefore, MF devices are not only installed immediately after resource
extraction by pumping, or immediately after the treatment stage, but also just before and/or
after the buffer storage tanks and/or before the filling machine, i.e. as close as possible to the
bottling process (see hearings, IGAS report No. 2021-108R and certain prefectoral orders
authorising exploitation of the spring and bottling of the water). It should be noted that, in order

51 Standard ISO 5667-12. Water quality - Sampling - Part 12: Guidance on sampling of bottom sediments
from rivers, lakes and estuarine areas.

52 Standard ISO 5667-17. Water quality - Sampling - Part 17 : Guidance on sampling of bulk suspended
solids.

53 Standard ISO/TS 5667-25. Water quality - Sampling - Part 25: Guideline on the validation of the
storage time of water samples.

54 Standard ISO 5667-27. Water quality - Sampling - Part 27: Guidance on sampling for microplastics in
water.
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to limit clogging of filters with the smallest particle retention sizes, filters with larger pore sizes
are often used upstream.

Moreover, the bottling companies reported that the particle size to be retained is rarely
analysed, and the choice of MF device is based on the nominal size specified by the device
supplier and stated in its technical data sheet.

It should be noted that the companies generally use the analysis of the culturable aerobic flora
at 22°C and 36°C, in accordance with the standardised method NF EN 1SO 62225 advocated
by the regulations®®, to argue that MF does not affect the natural viable colony count of the
water.

Regarding management of the risk of biofilm formation, in view of the analysis time required
for Pseudomonas screening (48 hours to 5 days) according to the analysis method advocated
by the regulations (NF EN ISO 16266)%7, the water would have been bottled before the analysis
results were known, hence the argument put forward by certain manufacturers about
safeguarding production through MF.

3.5.2.Impact of MF on the natural viable colony count of the water and on parameters indicating
microbiological contamination of the resource or fouling of the network

3.5.21. Theoretical bacterial retention capacity of MF devices

Pore sizes of 0.40 to 0.45 um, as proposed by the Spanish and Belgian authorities, are found
in MF devices for industrial use. However, this is also the normal pore size for cellulose ester
membrane filters used in laboratories for the enumeration of most of the indicator and
pathogenic bacteria relevant to monitoring of the microbiological quality of water. Information
on the applicable procedures for determining the retention efficiency of filtration devices based
on pore size is provided in Section 3.1.2.2. This analysis showed that:

- inlaboratory analyses of water samples, performance tests applicable to cellulose ester
laboratory membrane filters with a pore size of 0.45 pm demonstrated their ability to
retain most indicators of microbiological contamination potentially present in the water;

- the ability of laboratory membrane filters to retain the main micro-organisms used as
indicators of the microbiological quality of water cannot be extrapolated to MF devices
with a similar "pore size" (i.e. 0.45 um);

- performance tests applicable to MF devices used in bottling plants, which have pore
sizes similar to those of the membrane filters used for microbiological enumeration in
laboratories (i.e. 0.45 um), rely overwhelmingly on the retention of S. marcescens and

% Standard NF EN ISO 6222. Water quality - Enumeration of culturable micro-organisms - Colony count
by inoculation in a nutrient agar culture medium.

56 Ministerial Order of 19 October 2017 on the analytical methods that can be used in water quality
monitoring, which refers to the technical requirements set out in the reference standard for analysis
methods used in water quality monitoring, drawn up by ANSES (ANSES - Nancy Laboratory for
Hydrology 2025).

57 Standard NF EN ISO 16266. Water quality - Detection and enumeration of Pseudomonas aeruginosa
- Method by membrane filtration.
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do not enable conclusions to be drawn about the impact of their use on maintaining the
viable colony count, or their ability to retain indicators of microbiological contamination;

- the bacterium E. coli is sometimes used as a model micro-organism for assessing the
retention efficiency of MF devices, but only those with a pore size of 0.65 um,
suggesting that devices with a value below 0.65 um are capable of retaining this
bacterium, which is an indicator of microbiological contamination of water.

3.5.2.2. Impact of MF on the viable colony count: literature data

European Directive 2009/54/EC states that "the revivable total colony count of a natural
mineral water at source shall conform to its normal viable colony count" and that it "may only
be that resulting from the normal increase in the bacterial count which it had at source". To
assess changes in viable colony count, the Directive requires determination of revivable total
colony count per millilitre of water following 72 hours of incubation at 20-22°C and 24 hours of
incubation at 37°C (see Annex |, Part Il, point 1.3.3 of the Directive). For water quality
monitoring, the NF EN ISO 6222 method is used to carry out this enumeration on plate count
agar (PCA).

Revivable (i.e. culturable) aerobic flora comprises a diverse range of micro-organisms of
varying shapes and sizes, for which it is difficult to assess the impact of MF in terms of bacterial
abundance and diversity of bacterial communities. The studies presented below provide
information on the impact of MF on the culturable aerobic flora.

Based on a comparative study involving the enumeration of culturable aerobic flora in
groundwater, bacterial abundance after filtration through membranes with a pore size of 0.22
pum was observed to be lower than that observed in the same water filtered through membranes
with a pore size of 0.45 pm (Lillis and Bissonnette 2001). Depending on the water samples
analysed, the heterotrophic flora counted on Reasoner’s 2A agar (R2A — 7 days at 28°C) after
filtration through a 0.45 um filter was 10 to 250 times higher than that observed after 0.22 ym
filtration. The study also revealed considerable differences in bacterial culturability depending
on the analytical conditions: choice of culture medium, temperature and incubation time.

The differences observed in this study depending on the culture media used are confirmed by
other studies (Bischofberger et al. 1990; Casanovas-Massana and Blanch 2012). They
underline the fact that only a very small proportion of the metabolically active micro-organisms
in water can be cultured, and that the microbial counts depend on the choice of agar media
and the incubation conditions (time and temperature).

Culture-independent methods, such as epifluorescence microscopy or flow cytometry, are
more suitable for the enumeration of all micro-organisms present in water and avoid
underestimation by limiting the count to cultivable flora alone. For example, the work by Wang
et al. (2007; 2008), based on the use of flow cytometry, showed that with filtration of bottled
water using syringe filters with pore sizes of 0.1, 0.22 and 0.45 um, the reduction rates
measured by flow cytometry were greater than 99.9%, greater than 99% and less than 90%
(approximately 83%), respectively. These data were supplemented by a broader study
designed to assess the impact of MF cartridges with a pore size of 0.22 ym on two boreholes
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with groundwater intended for bottling: a comparison of micro-organism concentrations
measured by flow cytometry over a one-year period concluded that there was a 90-99%
reduction in the flora initially measured in the various water samples tested (Wang, Hammes,
and Egli 2008). The authors pointed out that the reduction rates observed in filter cartridges
with a pore size of 0.22 ym varied depending on the borehole, remaining stable and close to
90% for the first borehole and reaching up to 99% for the second. They therefore found that
the reduction rates measured with these filter cartridges were considerably lower than those
observed with syringe filters of similar pore size used in their initial laboratory study (Wang et
al., 2007). According to the authors, this variation could be due to the use of a much higher
flow rate with the filter cartridges, but also to the nature of the filter medium and the
implementation conditions (industrial versus laboratory).

This study therefore shows that the use of culture-based methods, such as those
required by Directive 2009/54/EC, bases the assessment of viable colony count solely
on the cultivable fraction of bacteria, which is not representative of the entire bacterial
community in the water. Moreover, characterisation of this fraction is significantly
influenced by the culture methods used (media, temperature and incubation time).
Consequently, the NF EN ISO 6222 method advocated by the regulations is not used in
published studies aiming to assess the impact of MF on viable colony count in terms of
abundance; these studies favour other culture media and much longer incubation times
in order to improve access to the cultivable fraction. Other work has moved beyond
traditional culture methods and highlights the benefits of techniques such as flow
cytometry, which enables a far more exhaustive and sensitive analysis of bacterial
abundance. When using MF devices with a "pore size" of 0.22 ym, the reduction rates
measured using culture-based methods other than the NF EN ISO 6222 standard (R2A
medium) or using flow cytometry in groundwater exceed 90% and can reach up to 99%
for some filtered water. The use of filtration devices with a "pore size" of 0.45 pm results
in lower reduction rates. The level of reduction may vary depending on the type of water
and the filtration methods used.

3.5.2.3. Impact of MF on the parameters used for water quality monitoring
(parameters indicating microbiological contamination of the resource or
fouling of the network)

Under potentially very varied environmental conditions, bacteria can exhibit a wide range of
sizes, shapes and deformability properties (Gaveau et al. 2017). The size and shape of
environmental bacteria can be influenced by the conditions of the environmental medium in
which they live, and in particular by the availability of nutrients. Most groundwater is relatively
poor in nutrients (oligotrophic), which generally results in a reduction in bacterial size (Wang
et al. 2008). Table 7 shows the characteristics relating to size, shape and biovolume of bacteria
of interest in performance testing (NF EN ISO 13408-2 and ASTM F838) or quality monitoring
of bottled water. Some measurements were obtained from cultures grown in the presence of
low nutrient concentrations.
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Table 7: Characteristics relating to size, shape and biovolume of micro-organisms of interest in performance testing (NF EN ISO 13408-2 and ASTM F838) or quality
monitoring of bottled water

K12 (MG1655) / 0.60 0.47 Gl Bt ot e Electron microscopy Wang et al. (2008)
concentrations
1.84 i 0.15 / 151 Culture with low nutrient
0.89 +0.07 ' concentrations Image analysis coupled with
NR754 1' o1 ; 0' 05 inverted phase-contrast Yao et al. (2012)
« 416 microscopy

2.81+0.24

Rod CIP 54124 0.911£0.10 / Normal laboratory Atomic force microscope Gaveau et al. (2017)
E. coli* conditions
Gramt.- ATCC 23501 0.89 x 2.47 / 1.16 Electron microscopy Yamada et al. (2017)
negative
i Cavicchioli and
0.80 0.90 Not specified Ostrowski (2003)
/ Theoretical measurement for a
1.30 Not applicable diameter of 1 ym and a length Young (2006)
/
of 2 uym
/

1.1t0 1.5x . Holt et al. ([1994]

201060 / Not specified 2000)
Spherical to

. ovoid
Intestinal 0.6t02x o Holt et al. ([1994]
. / / / Not specified
enterococci Gram- 0.6t025 2000)

positive
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ML2
(env_lronmental 15x22 / Culture with Iovx( nutrient Imagg analys_ls comblneq with Becker et al. (2003)
strain from an / concentrations microscopic observation
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) CIP 103467 / 0.79 £ 0.09 Atomic force microscope Gaveau et al., 2017
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. aeruginosa
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/ / / / /
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Spherical ATCC 23206 0.61 to / conditions Electron microscopy and McAlister (2010)
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09+1.10
X
Rod 1.6+1.23 0.30+£0.43 Atomic force microscope
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séagtive cell) / conditions Harp et al. (2015)
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X 0.15+0.42 Electron microscopy
1+0.53
0.52 to
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S. marcescens | Gram- 0.80 £ 0.05 / / . .
. Lin, Huang, and Lai
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1.99 £ 0.07
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Saccharomyces | Spherical to CEN.PK113-7D / 7.9£0.09 / conditions Flow cytometry Reuss (2018)
cerevisiae | ovoid / 55x7.5 / / / Chavez et al. (2024)

* For NMW, enumeration of coliform bacteria and E. coli must be carried out systematically at 36 + 2°C and 44 + 1°C.
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As shown by the measurements taken to determine the smallest dimension and the
biovolumes, the size characteristics of E. coli, intestinal enterococci and P. aeruginosa are:

- greater than those of the reference strain of B. diminuta typically used to verify the
performance of 0.2 um MF devices intended for sterilising filtration, even when these
size and biovolume measurements were carried out on strains cultured in the presence
of low nutrient concentrations. These findings confirm the potential retention of these
bacteria by 0.2 ym MF;

- for the smallest dimension of these bacteria, it is considerably greater than 0.45 um.

These two observations therefore support the retention of E. coli, intestinal enterococci
and P. aeruginosa by MF devices with bacterial retention efficiency at 0.45 pym.

As a reminder, comparing the pore size/cut-off threshold of MF devices with the size of the
target microbiological parameters does not, in itself, constitute sufficient proof of the retention
capacity of the membrane filtration module or filter cartridge, as retention is influenced by other
parameters such as implementation conditions (e.g. water quality, pH, pre-treatment,
pressure) (ANSES 2025a). In particular, it should be noted that due to their thinner cell
membranes, which contain fewer peptidoglycans, Gram-negative bacteria are more
deformable than Gram-positive bacteria. As an example, Helling et al. (2017) confirmed the
retention of Gram-positive bacteria and the passage of certain Gram-negative bacteria in line
with an increase in the pressure exerted on the membrane filters. Lastly, the size of the bacteria
is also influenced by the nutrient content of the culture medium. The largest sizes are observed
under laboratory conditions and the smallest in natural environments, which are generally
poorer in nutrients.

These findings reflect variability in retention efficiency between MF devices, with regard
to the main bacterial indicators used in water quality monitoring. Retention efficiency
will depend on a number of factors, in particular the pore size distribution, the
implementation conditions, the nature of the micro-organisms and the environmental
conditions affecting their size. Moreover, the efficiency of the MF devices used in
bottling plants is not directly comparable to that of the membrane filters used for the
enumeration of bacterial indicators in the laboratory. To assess the bacterial retention
efficiency of 0.45 pm devices (LRV > 7 for the test organism in accordance with the
ASTM F838 or NF EN ISO 13408-2 standards or their adaptations), testing is based on
retention of S. marcescens. No supplier assesses the bacterial retention efficiency of
0.45 ym MF devices using the normal microbiological contamination indicators (E. coli,
intestinal enterococci, P. aeruginosa). Only E. coli is used for this purpose, but solely
for MF devices with pore sizes greater than 0.65 pm, suggesting that smaller pore sizes
are capable of retaining this bacterium, which is an indicator of microbiological
contamination of water.
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3.5.3.Summary and recommendations

On the basis of the information provided following the benchmarking survey, Spain
uses maximum pore size, while Belgium uses nominal and absolute pore sizes
(commercial terms that are difficult to interpret). The recommendations of these two
countries are therefore not comparable, particularly given the lack of details on the
methods used to determine the characteristics adopted by Belgium. Depending on the
pore size distribution of the MF membranes, a device with a maximum pore size of 0.4
or 0.45 ym may have a varying impact on the viable colony count or on the retention of
indicator bacteria used to detect microbiological contamination of the resource or
fouling of the network (which are screened for as part of quality monitoring of NMW and
SW). Moreover, the conditions under which the MF device is implemented in the bottling
plant (e.g. position, number of units, cascade filtration) are equally important for
assessing the impact of MF.

This assessment should be carried out in light of the claimed need to use MF to remove
particles that may be present in the resource or generated during authorised treatment
processes.

The CES Water emphasises that the potential impact of MF is difficult to assess on the
basis of a single membrane characteristic (i.e. cut-off threshold, maximum pore size,
bacterial retention efficiency, average pore size), and it therefore proposes a method for
assessing the potential impact of MF that combines an "efficiency threshold" (cut-off
threshold or bacterial retention) or the maximum pore size with the average pore size
(see Section 3.6.2).
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3.6. Conclusions and recommendations

3.6.1.Documents to be provided by manufacturers of MF devices (technical data sheet &
ACS)

The detailed technical data sheet and the ACS are essential for enabling the ARSs to process
applications for prefectoral authorisation to exploit the spring and bottle the water, and to carry
out verifications.

This technical data sheet from manufacturers of membrane filtration modules or filter cartridges
should include at least the following information, specifying the standards used to determine
the values:

- the pore size distribution curve obtained using a porometry method to determine the
dispersion of these pore sizes;

- the minimum and maximum pore sizes, as well as the average pore size and its
standard deviation;

- the cut-off threshold and the bacterial retention efficiency (where available), as
determined by a performance test.

Moreover, the CES Water reiterates the importance of providing the ACS in addition to the
technical data sheet, to ensure that the model the company intends to acquire is indeed
covered by the ACS and to verify that the model matches those on the published list of ACSs.

3.6.2. Impact of MF in relation to the objectives and requirements of European Directive
2009/54/EC

Given the combination of the two criteria to be met for NMW and SW (particle retention, original
purity and maintenance of the viable colony count), the use of membrane filters that may
completely retain indicator bacteria used to detect microbiological contamination of the
resource or fouling of the network — which are screened for as part of quality monitoring of
treated water (surveillance by the operator and/or quality monitoring) — is not in line with the
objectives of European Directive 2009/54/EC.

As such, the use of MF devices with cut-off thresholds of < 0.2/ 0.22 um is not permitted under
Instruction DGS-EA4-2025-72, since the impact is recognised as proven (disinfectant
properties).

Figure 7 shows the criteria adopted for membranes in terms of "pore size" in various European
countries, in relation to the size ranges of the indicator micro-organisms used to detect
microbiological contamination of the resource or fouling of the network, which are screened for
as part of quality monitoring of treated water. The bacteria comprising the culturable aerobic
flora, used as indicators of the viable colony count of the water under the regulations governing
NMW and SW (NF EN ISO 6222 standard), have not been included in the figure due to the
fact that their sizes and shapes vary widely.
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CRITERION SELECTED
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* The average pore size of an MF membrane is typically between 0.1 and 1 um. Above 10 pm, filtration cannot be classified as MF.

Figure 7: Summary of the "pore size" scales used in MF, alongside those of the parameters indicating microbiological contamination of the resource or fouling of the
network, which are screened for as part of quality monitoring of NMW and SW

Page 57 /120



ANSES Scientific & Technical Support
Request No 2025-SA-0049

Assessing the impact of MF cannot be based on a single membrane characteristic; it should
combine the assessment of an "efficiency threshold" (cut-off threshold or bacterial retention)
or the maximum pore size with that of the average pore size and, ideally, the pore size
distribution curve (see Table 8).

Although Directive 2009/54/EC requires the resource to meet microbiological quality criteria
and the exploitation conditions to maintain this quality throughout the bottling process,
accidental or more persistent contamination may occur. It is therefore essential to maintain the
ability to detect regulatory indicator parameters in the bottling plant, in order to ensure that
analytical monitoring fully reflects the microbiological quality of the water. Therefore, the
proposed strategy for classifying the impact of MF devices is firstly based on their impact in
terms of the retention of parameters indicating microbiological contamination of the resource
or fouling of the network, and secondly, by extrapolation, includes the retention of culturable
aerobic flora (see Section 3.5.2.2).

The "efficiency threshold" values adopted for classifying the impact are the normal values for
bacterial retention efficiency (0.2/0.22, 0.45 and 0.65 um) and the cut-off threshold specified
in French regulations (0.8 um). This impact is therefore classified into five levels (proven, very
likely to certain, likely, unlikely, very unlikely) based on the effect on the indicator parameters.
For a detailed assessment of the likely and unlikely levels, the impact should be classified on
a case-by-case basis, with regard to the impact on culturable aerobic flora.

Therefore, filters identified as having a very likely to certain impact on the retention of
parameters indicating microbiological contamination of the resource or fouling of the network,
which are screened for as part of quality monitoring of bottled water, are those with:

— a maximum pore size < 0.45 ym (Bubble point by porometry: ASTM F316 standard
(GLDP) or LLDP (currently being standardised));

— a cut-off threshold < 0.45 pm (retention = 99.8% in accordance with the NF X 45-104
standard);

— bacterial retention® < 0.45 pm (LRV > 7 for the test organism in accordance with the
ASTM F838 or NF EN ISO 13408-2 standards or their adaptations).

MF devices for which any of these characteristics exceed 0.45 uym will have a lower impact on
the indicator parameters and the culturable aerobic flora; this impact may be classified as
likely, unlikely or very unlikely (see Table 8).

The impact is classified in terms of the maximum pore size/cut-off threshold/bacterial retention
and the average pore size determined from the pore size distribution curve obtained by
porometry (ASTM F316 or LLDP, currently being standardised). The average pore size should
be considered in view of the lower limit of the associated standard deviation, particularly when
the pore sizes are widely dispersed.

For devices with a likely or unlikely impact:

— as MF device performance determined in the laboratory may differ from that observed
under actual implementation conditions (e.g. water quality, pH, pre-treatment,

58 NB: Bacterial retention is not strictly equivalent to the cut-off threshold or the maximum pore size.
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pressure), operators will need to estimate the impact of MF on the abundance of
culturable aerobic flora;

the acceptability of this impact should be assessed by the ARS on a case-by-case
basis, particularly with regard to the need to remove particles present in the resource
or resulting from authorised treatment processes. The CES Water reiterates the Swiss
recommendation, which illustrates the complexity of this issue, as set out in the FSVO
Information Letter of 07-04-2025: "The pores of membranes should be as fine as
necessary to effectively separate particles and as large as possible to minimise their
influence on the viable colony count of the water";

appropriate monitoring (surveillance and/or quality monitoring) of water quality — an
increase in the frequency and/or number of monitoring points and/or parameters —
should be put in place. This monitoring is provided for in the amended Ministerial Order
of 22 October 2013, Information Note DGS/EA4 No. 2014-300 and Instruction DGS-
EA4-2025-72.

To use Table 8 illustrating this method for assessing the potential impact of the MF:

18t step: select the column corresponding to the cut-off threshold/bacterial
retention/maximum pore size;

2" step: select the line corresponding to the lower limit of the average pore size (after
taking the standard deviation into account);

3" step: the corresponding box indicates the associated impact.
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Table 8: Method for assessing the potential impact of MF on the retention of parameters indicating
microbiological contamination and culturable aerobic flora (resource or network)

ut-off threshold <0.2/0.22 <0.45 <0.65 <0.8* > 0.8
or bacterial
retention

or

maximum

pore

size

(um)

"Sterilising"
filtration

Average
pore size

(pm)™

<0.22
[0.22; 0.45[
[0.45; 0.65[

[0.65; 0.8[

* Bacterial retention: model organism not documented.

** The average pore size should be considered in view of the associated standard deviation. As shown in Figure 5
for ceramic membranes, a membrane whose pore size distribution has a mean of 0.96 ym and a standard deviation
of 0.35 um will have an average pore size ranging from 0.61 to 1.31 ym. The value of 0.61 um should be taken into
account.

MF is defined by two key characteristics: cut-off threshold/bacterial retention/maximum pore size versus average
pore size.

Parameters indicating microbiological contamination of the resource or fouling of the network are screened for as
part of quality monitoring of NMW and SW.
Proven impact

Very likely to certain impact

Likely impact to be assessed on a case-by-case basis + appropriate monitoring of the microbiological quality
of the water

Unlikely impact to be assessed on a case-by-case basis + appropriate monitoring of the microbiological
quality of the water

Very unlikely impact
Configuration impossible or highly unlikely (except for isoporous membranes).
The examples below assess the impact of the MF devices shown in Figure 4 and Figure 5 (see
Section 3.1.1):
— polymer membrane with a "nominal threshold" of 0.45 pm:
dmax = 0.62 pm; dayg = 0.54 + 0.05 ym = [0.49; 0.59] = impact likely
— polymer membrane with a "nominal threshold" of 0.8 um:
dmax = 0.72 pm; davg = 0.64 + 0.04 ym = [0.60; 0.68] = impact unlikely
— ceramic membrane with a "nominal threshold" of 0.45 pym:
dmax = 0.70 pm; dayg = 0.36 £ 0.13 ym = [0.23; 0.49] = impact likely
— ceramic membrane with a "nominal threshold" of 0.8 pm:
dmax = 1.80 um; davg = 0.96 £ 0.35 ym =[0.61; 1.31] = impact unlikely
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Given that the choice of MF membrane should be guided by an analysis of the size of the
particles that need to be retained, the CES Water recommends that a method for sampling
clean water be developed and standardised (see Section 3.5.1.1).

3.6.3.Position of MF within the bottling system

The conditions under which the MF device is implemented in the bottling plant (e.g. position,
number of units, cascade filtration) are equally important to consider when assessing the
impact of MF.

The CES Water points out that, under the regulations, MF is tolerated solely for the
purpose of removing particles present in the resource or resulting from authorised
treatment processes. Consequently, it should only be installed immediately after
resource extraction by pumping (if no treatment is carried out) or immediately after the
treatment stage, and therefore before any storage and/or bottling. MF must not be used
to compensate for any malfunctions or poor maintenance of the facilities.

Moreover, the CES Water considers that the need for MF steps should be justified and
that there should be as few such steps as possible. Their acceptability should be
assessed on a case-by-case basis, as specified in Section 3.6.2, in applications for
authorisation to exploit the NMW/SW spring and bottle the water. Appropriate
monitoring of the microbiological quality of the water should be carried out before and
after each installed MF device.
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4. AGENCY'S CONCLUSION

Natural mineral water (NMW) and spring water (SW) are goods intended primarily for human
consumption and placed on the European market. These products are governed by EU
provisions that relate partly to their safety and partly to their marketing. Indeed, their economic
value enables the companies marketing them to differentiate these two designations,
compared with tap water intended for human consumption and bottled water made drinkable
through treatment. The labelling provisions must therefore ensure that consumers are given a
guarantee of the claimed quality that is consistent across the European market. Consequently,
given the stated objective for NMW and SW of "original purity", it is important that any actions
likely to influence the achievement of this objective are set out, regulated and implemented
explicitly and consistently.

This expert appraisal was entrusted to ANSES in the context described at the beginning of this
note. It examined the microfiltration (MF) methods used in different countries and contexts,
from a technical and scientific perspective and in light of current regulatory provisions. The
authorised treatment processes, which include filtration, are described in Article 4 of Directive
2009/54/EC on NMW and SW, and the associated criteria are set out in its Annex I.

In France, this EU text has mainly been transposed through the amended Ministerial Order of
14 March 2007 on the quality criteria for bottled water, on specific treatments and labelling
statements for bottled natural mineral water and spring water, and natural mineral water
distributed in public refreshment bars. This Order states that authorised treatments for NMW
and SW "must not alter the composition of the natural mineral water in its essential constituents
nor be intended to alter the microbiological characteristics of the water". In particular, it permits
"the separation of its unstable elements [...] by decantation or filtration", without specifying the
authorised technical processes associated with "filtration".

While granular media filtration was for a long time the only separation technique in use,
membrane MF, used in certain bottling plants for specific technological purposes, has become
a widely used technique (see the findings of the IGAS report No. 2021-108R). The reasons
given for using this technique are to control the characteristics of the water (namely the removal
of particles naturally present in the resource or resulting from authorised treatments to remove
iron, manganese, arsenic and fluoride, or the removal of biofilms), as well as to protect
production and bottling equipment and safeguard the industrial process.

In view of the questions raised, namely a benchmarking survey of the provisions implemented
across Europe, an analysis of the MF devices suitable for use in bottling plants and an analysis
of certain MF thresholds, ANSES emphasises that the work carried out does not
constitute a health-related expert appraisal insofar as the safeguarding guarantees
provided for by the legislation (particularly for NMW and SW) are not intended to rely primarily
on these MF devices, but on the quality of the resource and the sanitary control of the bottling
processes.

The French Agency for Food, Environmental and Occupational Health & Safety adopts the
conclusions and recommendations of the CES Water on the provisions relating to MF of NMW
and SW.
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In light of the experts’ findings, ANSES highlights two aspects that it believes are important:

a. The wide variety of methods and parameters for characterising filters used for MF,
including intrinsic characterisation methods and retention testing methods. The Agency
draws attention to the fact that the different characteristics used (often expressed with
micrometric dimensions) are not directly equivalent to each other and may not accurately
reflect the filtration capabilities of the devices, in view of the parameters indicating
microbiological contamination of the resource or fouling of the network, and the viable
colony count of the water.

b. In the Directive, the objective of "original purity" is mainly reflected in the prohibition of
treatments of a bacteriostatic nature or with an impact on the viable colony count (see
Article 4, point 3). Annex | of the Directive provides a definition of viable colony count (Part
[, point 3, second paragraph) and the method for determining it (Part Il, point 1.3.3). The
Agency notes that the expert appraisal highlighted scientific methods for characterising
viable colony count that are more sensitive and exhaustive than those in the provisions of
the Directive. In the area of health and safety, methods need to be updated in line with
advances in scientific and technical knowledge. As this is a criterion used to determine
whether a commercial quality objective has been met, ANSES considers that it is up to
the legislator to decide to update the criterion in France at the same time as it is changed
at European level.

ANSES therefore proposes that the results of this expert appraisal provide input for a
European discussion aimed at establishing the European Commission’s position on the
role of MF within the array of authorised treatments, pursuant to Article 4 of Directive
2009/54/EC.

Pending such developments, the experts have proposed a method for qualitatively assessing
the impact (ranging from "very unlikely" to "proven") of various MF technologies on the
retention of parameters indicating microbiological contamination and culturable aerobic flora.

In addition to these general considerations, and given the grounds for the formal request,
ANSES is issuing methodological guidance at national level for the assessment of MF devices
with a view to regulating their use. These guidelines address the nature of the potential impact
of MF on the retention of parameters indicating microbiological contamination and culturable
aerobic flora, depending on the key characteristics of the MF. In addition to the information
contained in the detailed technical data sheet and the health compliance certificate (ACS®°) for
a proposed MF device, these recommendations may assist regional health agencies in
examining applications for prefectoral authorisation to exploit the spring and bottle the water.
The technical data sheets from manufacturers of membrane filtration modules or filter
cartridges should therefore include the following information, specifying the standards used to
determine the values:

- the pore size distribution curve obtained using a porometry method to determine the
dispersion of these pore sizes;

%9 ACS: certificate issued by a laboratory authorised by the Minister of Health pursuant to Article R*. 1321-52 of the
French Public Health Code.
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- the minimum and maximum pore sizes, as well as the average pore size and its
standard deviation;

- the cut-off threshold and, where available, the bacterial retention efficiency as
determined by a performance test.

ANSES emphasises that it is the operator’s responsibility to justify the use of MF steps, as well
as their number, which should be kept to a minimum. Based on the findings of the
benchmarking survey, ANSES notes that similar expectations regarding justification are also
set out in the national reference standards of several other countries.

In terms of practical implementation, and subject to decisions taken by the competent
authorities, the Agency recommends monitoring the microbiological quality of the water
upstream and downstream of each MF device, in cases where the impact on microbiological
retention cannot be regarded as limited. Lastly, again relating to implementation in the field,
ANSES reiterates that in addition to questions about authorised filtration processes for the
claimed designations, in accordance with health requirements, microbiological monitoring tests
must provide guarantees that there are no parasites and pathogenic micro-organisms at the
source.

Gilles Salvat
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« 1SO 21501-2:2019. Détermination de la distribution granulométrique - Méthodes d’interaction
lumineuse de particules uniques - Partie 2: Compteur de particules en suspension dans
un liquide en lumiere dispersée ». En vigueur. AFNOR.
https://www.boutique.afnor.org/fr-fr/norme/iso-2150122019/determination-de-la-
distribution-granulometrique-methodes-dinteraction-lumi/xs133804/131109.

« ISO/TS 5667-25:2022. Qualité de I'eau - Echantillonnage - Partie 25: Lignes directrices pour
la validation de la durée de conservation des échantillons d’eau ». En vigueur. AFNOR.
https://www.boutique.afnor.org/fr-fr/normeliso-ts-5667252022/qualite-de-leau-
echantillonnage-partie-25-lignes-directrices-pour-la-valida/xs 140945/320692.

« NF EN 12873-4. Influence des matériaux sur I'eau destinée a la consommation humaine -
Influence due a la migration - Partie 4 : méthode d’essai des membranes des systémes
de traitement d'eau». En vigueur. AFNOR. https://www.boutique.afnor.org/fr-
fr/norme/nf-en-128734/influence-des-materiaux-sur-leau-destinee-a-la-
consommation-humaine-influen/fa194704/319489.

« NF EN 12904. Produits utilisés pour le traitement de I'eau destinée a la consommation
humaine - Sable et gravier de quartz». En vigueur. AFNOR.
https://www.boutigue.afnor.org/fr-fr/norme/nf-en-12904/produits-utilises-pour-le-
traitement-de-leau-destinee-a-la-consommation-hum/fa125714/25300.

« NF EN 12911. Produits utilisés pour le traitement de I'eau destinée a la consommation
humaine - Sable vert manganisé ». En vigueur. AFNOR.
https://www.boutique.afnor.org/fr-fr/norme/nf-en-12911/produits-utilises-pour-le-
traitement-de-leau-destinee-a-la-consommation-hum/fa174978/41540.

« NF EN 13443-2+A1. Appareils de traitement d’eau a l'intérieur des batiments - Filtres
mécaniques - Partie 2 : particules de taille 1 um et 80 um - Exigences de performances,
de sécurité et essais». En vigueur. AFNOR. Consulté le 10 mars 2026.
https://www.boutique.afnor.org/fr-fr/norme/nf-en-134432-a1/appareils-de-traitement-
deau-a-linterieur-des-batiments-filtres-mecaniques-/fa155449/29715.

« NF EN 13753. Produits utilisés pour le traitement de I'eau destinée a la consommation
humaine - Alumine active en grains ». En  vigueur. AFNOR.
https://www.boutigue.afnor.org/fr-fr/norme/nf-en-13753/produits-utilises-pour-le-
traitement-de-leau-destinee-a-la-consommation-hum/fa158501/33097.

« NF EN 26461-2. Qualité de I'eau - Recherche et dénombrement des spores de micro-
organismes anaérobies sulfito-réducteurs (clostridia) - Partie 2 : méthode par filtration
sur membrane ». En vigueur. AFNOR. https://www.boutique.afnor.org/fr-fr/norme/nf-
en-264612/qualite-de-leau-recherche-et-denombrement-des-spores-de-
microorganismes-ana/fa024116/13579.

« NF EN ISO 6222. Qualité de I'eau - Dénombrement des micro-organismes revivifiables -
Comptage des colonies par ensemencement dans un milieu de culture nutritif gélosé ».
En vigueur. https://www.boutique.afnor.org/fr-fr/norme/nf-en-iso-6222/qualite-de-leau-
denombrement-des-microorganismes-revivifiables-comptage-des/fa046024/16471.
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« NF EN ISO 7704. Qualité de I'eau - Exigences relatives aux essais de performance des
membranes filtrantes utilisées pour le dénombrement direct des micro-organismes par
des méthodes de culture ». En vigueur. AFNOR. https://www.boutique.afnor.org/fr-
fr/norme/nf-en-iso-7704/qualite-de-leau-exigences-relatives-aux-essais-de-
performance-des-membranes/fa203881/343665.

« NF EN ISO 7899-2. Qualité de I'eau - Recherche et dénombrement des entérocoques
intestinaux - Partie 2: méthode par filtration sur membrane ». En vigueur. AFNOR.
https://www.boutique.afnor.org/fr-fr/norme/nf-en-iso-78992/qualite-de-leau-recherche-
et-denombrement-des-enterocoques-intestinaux-part/fa049015/17422.

« NF EN I1SO 8199. Qualité de I'eau - Exigences et lignes directrices générales pour les
examens microbiologiques sur milieu de culture ». En vigueur. AFNOR.
https://www.boutique.afnor.org/fr-fr/norme/nf-en-iso-8199/qualite-de-leau-exigences-
et-lignes-directrices-generales-pour-les-examens-/fa183338/82004.

« NF EN ISO 9308-1/A1. Qualité de l'eau - Dénombrement des Escherichia coli et des
bactéries coliformes - Partie 1: méthode par filtration sur membrane pour les eaux a
faible teneur en bactéries ». En vigueur. AFNOR. https://www.boutique.afnor.org/fr-
fr/norme/nf-en-is0-93081-a1/qualite-de-leau-denombrement-des-escherichia-coli-et-
des-bacteries-coliform/fa188929/85146.

« NF EN ISO 9308-2. Qualité de I'eau - Dénombrement des Escherichia coli et des bactéries
coliformes - Partie 2: méthode du nombre le plus probable ». En vigueur. AFNOR.
https://www.boutigue.afnor.org/fr-fr/norme/nf-en-is0-93082/qualite-de-leau-
denombrement-des-escherichia-coli-et-des-bacteries-coliform/fa101483/43296.

« NF EN ISO 11133. Microbiologie des aliments, des aliments pour animaux et de l'eau -
Préparation, production, stockage et essais de performance des milieux de culture ».
En vigueur. AFNOR. https://www.boutigue.afnor.org/fr-fr/norme/nf-en-iso-
11133/microbiologie-des-aliments-des-aliments-pour-animaux-et-de-leau-
preparation/fa163734/43549.

« NF EN ISO 13408-2:2018. Traitement aseptique des produits de santé - Partie 2 : Filtration
stérilisante ». En vigueur. AFNOR. https://www.boutique.afnor.org/fr-fr/norme/nf-en-
is0-134082/traitement-aseptique-des-produits-de-sante-partie-2-filtration-
sterilisante/fa187231/80888.

« NF EN ISO 16266. Qualité de I'eau - Détection et dénombrement de Pseudomonas
aeruginosa - Méthode par filtration sur membrane ». En vigueur. AFNOR.
https://www.boutique.afnor.org/fr-fr/norme/nf-en-iso-16266/qualite-de-leau-detection-
et-denombrement-de-pseudomonas-aeruginosa-methode/fa154764/31638.

« NF ISO 565. Tamis de controle - Tissus métalliques, téles métalliques perforées et feuilles
électroformées - Dimensions nominales des ouvertures ». En vigueur. AFNOR.
https://www.boutique.afnor.org/fr-fr/norme/nf-iso-565/tamis-de-controle-tissus-
metalligues-toles-metalliques-perforees-et-feuille/fa021172/14358.

« NF ISO 2942. Transmissions hydrauliques - Eléments filtrants - Vérification de la conformité
de fabrication et détermination du point de premiére bulle ». En vigueur. AFNOR.
https://www.boutique.afnor.org/fr-fr/norme/nf-iso-2942/transmissions-hydrauliques-
elements-filtrants-verification-de-la-conformite/fa189883/82547.

« NF ISO 3310-1. Tamis de contrdle - Exigences techniques et vérifications - Partie 1 : tamis
de contréle en tissus métalliques ». En vigueur. https://www.boutique.afnor.org/fr-
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fr/norme/nf-iso0-33101/tamis-de-controle-exigences-techniques-et-verifications-partie-
1-tamis-de-c/fa196237/82966.

« NF T90-431. Qualité de l'eau - Recherche et dénombrement de Legionella spp et de
Legionella pneumophila - Méthode par ensemencement direct et aprés concentration
par filtration sur membrane ou centrifugation ». En vigueur. AFNOR.
https://www.boutique.afnor.org/fr-fr/norme/nf-t90431/qualite-de-leau-recherche-et-
denombrement-de-legionella-spp-et-de-legionell/fa061106/1676.

« NF X45-104. Membranes filtrantes - Méthodes d’essais - Evaluation de lefficacité de
filtration particulaire des membranes de microfiltration ». En vigueur. AFNOR.
https://www.boutique.afnor.org/fr-fr/norme/nf-x45104/membranes-filtrantes-
methodes-dessais-evaluation-de-lefficacite-de-filtrati/fa202639/33664 3.

« NF X45-303. Cartouches filtrantes - Méthodes d’essais - Détermination de l'efficacité de
filtration et de la capacit¢é de rétention». En vigueur. AFNOR.
https://www.boutique.afnor.org/fr-fr/norme/nf-x45303/cartouches-filtrantes-methodes-
dessais-determination-de-lefficacite-de-filt/fa202683/337231.

« XP P41-280. Effets des matériaux et objets sur la qualité des eaux destinées a la
consommation humaine - Objets constitués de plusieurs composants dont au moins
un organique entrant au contact de I'eau - Obtention et analyse de I'eau de migration ».
En vigueur. AFNOR. https://www.boutique.afnor.org/fr-fr/norme/xp-p41280/effets-des-
materiaux-et-objets-sur-la-qualite-des-eaux-destinees-a-la-conso/fa156147/30811.
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Legislation and Regulations

Arrété du 14 mars 2007 relatif aux criteres de qualité des eaux conditionnées, aux traitements
et mentions d’étiquetage particuliers des eaux minérales naturelles et de source
conditionnées ainsi que de l'eau minérale naturelle distribuée en buvette publique -
Légifrance. https://www.legifrance.gouv.fr/loda/id/LEGITEXT000006055869.

Arrété du 18 aodt 2009 relatif aux conditions d’habilitation des laboratoires en application de
l'article R.* 1321-52 du code de Ila santé publique - Légifrance.
https://www.legifrance.gouv.fr/loda/id/JORFTEXT000021077355.

Arrété du 19 octobre 2017 relatif aux méthodes d’analyse utilisées dans le cadre du contréle
sanitaire des eaux Légifrance.
https://www.legifrance.gouv. fr/Ioda/ld/JORFTEXT000035879856

Arrété du 22 juin 2012 relatif aux conditions de mise sur le marché et de mise en ceuvre des
modules de filtration membranaire utilisés pour le traitement d’eau destinée a la
consommation humaine pris en application de l'article R. 1321-50 (I et Il) du code de
la santé publique Légifrance.
https://www.legifrance.gouv. fr/Ioda/ld/JORFTEXT000026087753/

Chapitre Il: Eaux minérales naturelles (Articles R. 1322-1 a R. 1322-67) - Légifrance.
https://www.leqgifrance.gouv.fr/codes/section Ic/LEGITEXT000006072665/LEGISCTA
000006178503/#LEGISCTA000006178503.

Circulaire DGS/SD 7 A n° 2002-571 du 25 novembre 2002 relative aux modalités de
Vvérification de la conformité sanitaire des matériaux constitutifs d’accessoires ou de
sous-ensembles d’accessoires, constitués d’éléments organiques entrant au contact
d’eau destinée a la consommation humaine. https://sante.gouv.fr/fichiers/bo/2002/02-
52/a0524134.htm.

Décision d’exécution (UE) 2024/367 de la Commission du 23 janvier 2024 portant modalités
d’application de la directive (UE) 2020/2184 du Parlement européen et du Conseil en
établissant les listes positives européennes des substances de départ, des
compositions et des constituants dont l'utilisation est autorisée pour la fabrication de
matériaux ou de produits entrant en contact avec 'eau destinée a la consommation
humaine. http://data.europa.eu/eli/dec_impl/2024/367/0j.

Directive 2009/54/CE du Parlement européen et du Conseil du 18 juin 2009 relative a
I'exploitation et a la mise dans le commerce des eaux minérales naturelles (Refonte)
(Texte présentant de l'intérét pour 'EEE). http://data.europa.eu/eli/dir/2009/54/0j.

France. 2025. « Note des autorités francaises (NAF) n° 2025-0238114 a la Commission
européenne (CE) du 5 juin 2025 de demande de position de la Commission
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ANNEX 1: REQUEST LETTER

MINISTERE i
DU TRAVAIL, DE LA SANTE,
DES SOLIDARITES

ET DES FAMILLES

Liberté
Egalité
Fraternité

Les Ministres Paris, le 7 8 MA| 2075

Nos Réf, : D.25-010549

Monsieur le Directeur général,

La directive 2009/54/CE du Parlement européen et du Conseil du 18 juin 2009 relative a |'exploitation et & la mise
dans le commerce des eaux minérales naturelle (EMN) définit ces eaux comme microbiologiquement saines et se
distinguant par leur pureté originelle. Ces eaux ne doivent étre soumises a aucun traitement ayant pour finalité la
désinfection de I'eau ou une modification du microbisme de I'eau. Les seuls traitements autorisés, dont la filtration,
ont vocation & supprimer les éléments instables ou indésirables naturellement présents dans I'eau et pouvant
avoir un effet sur la santé des consommateurs. Ces traitements sont listés a l'article 4 de la directive précitée et
traduits en droit frangais par 'arrété du 14 mars 2007 relatif aux critéres de qualité des eaux conditionnées, aux
traitements et mentions d'étiquetage particuliers des eaux minérales naturelles et de source conditionnées ainsi
que de I'eau minérale naturelle distribuée en buvette publique (article 5).

S'agissant spécifiquement du recours a un traitement de microfiltration, un avis de I'Afssa du 29 novembre 2001
met en évidence que le dispositif de microfiltration qu'elle avait examiné, présentant un seuil de coupure & 0,8 um
ou plus, permettait de retenir les particules présentes naturellement dans I'eau sans pouvoir de désinfection ou
de modification du microbisme naturel de I'eau.

Compte tenu des changements de pratiques observés chez les exploitants d'eaux minérales naturelles, en
particulier pour la sécurisation des chaines de production, la direction générale de la santé (DGS) a de nouveau
saisi 'Anses de ce sujet en novembre 2022 afin de l'interroger sur le seuil en dessous duquel la microfiltration
peut avoir un impact sur le microbisme de I'eau et sur le pouvoir désinfectant d'une microfiltration & un seuil de
coupure de 0,2 ym. En réponse et en I'absence de nouvelles données, '’Anses a confirmé son avis de 2001 et
réaffirmeé que ces dispositifs ne pouvaient étre mis en ceuvre pour modifier les caractéristiques microbiologiques
des eaux afin de se conformer aux exigences de la directive 2009/54/CE. Par ailleurs, c’est a I'exploitant d'apporter
la preuve que le recours a ces dispositifs n'a pas pour objectif de désinfecter I'eau et ne modifie pas le microbisme
de 'eau.

Les travaux récemment conduits par le Sénat dans le cadre de la Commission d'enquéte sur les eaux minérales
naturelles mettent en évidence la nécessité d'une approche plus opérationnelle et pragmatique afin de faciliter
l'instruction, par les Préfets et les Agences régionales de santé (ARS), des dossiers de demande d’autorisation
d'exploitation lorsque les exploitants sollicitent le recours a un dispositif de microfiltration & un seuil inférieur a 0,8
um. La Commission d’enquéte tire la conclusion d'une nécessaire clarification de cette doctrine de microfiltration,
afin qu'elle puisse étre appliquée de fagon homogene et lisible sur I'ensemble du territoire national
(recommandation 16). '

Monsieur Benoit VALLET

Directeur général de ' Agence

de sécurité sanitaire de I'alimentation,
de I'environnement et du travail

14 rue Pierre et Marie Curie

94701 MAISONS-ALFORT CEDEX

14 avenue Cuqguesne
75350 PARIS 07 $P

Le traitement des données est nécessaire & la gestion de la demande et entre dans le cadre des missions confiées aux ministéres sociaux.

Conformément au réglement général sur la pratection des données (RGPD), Iintervenant peut exercer ses droits 3 'adresse ddc-rgpd-cab@ddc.social.gouv.fr cu par voie
postale.
Pour en savoir plus : https://travail-emploi.gouv.fr/mini: /article, or t. kies, htt gouv.fr/ministere/article/d £ elles-et-
cookies, https: idarites gouv fr/donn: lles-gt- ki
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En premiére réponse a cette recommandation, et bien qu'il s'agisse avant tout d'un sujet de sécurisation des
process technologiques de conditionnement des eaux et non de sécurité sanitaire pour le consommateur, la DGS
a diffusé une instruction aux Préfets et Directeurs généraux des ARS visant & rappeler notre doctrine a date. Cette
instruction rappelle que le recours a des dispositifs de microfiltration avec des seuil de coupure inférieurs ou égaux
a 0,2 um n'est pas autorise et que les industriels souhaitant utiliser des dispositifs de microfiltration avec seuils de
coupure inférieurs a 0,8 pm doivent les déclarer a I'autorité préfectorale et démontrer que ceux-ci n‘ont pas
d'impact sur le microbisme de l'eau.

En complément, et afin de préciser les modalités pratiques d'application de cette instruction, nous vous serions
reconnaissants de bien vouloir expertiser, dans les meilleurs délais, les questions suivantes :

—  réaliser un parangonnage des pratiques identifiées dans d'autres Etats membres, en particulier ceux cités
dans l'annexe 2 du rapport de la Commission comme ayant encadré la microfiltration, s'agissant de la
microfiltration des eaux conditionnées, et éventuellement d'autres référentiels et valeurs qualifiant le niveau
de microfiltration (par exemple norme I1SO sur les revivifiables) ;

— réaliser un état des lieux des dispositifs de microfiltration sur le marché européen et de leur efficacité afin
d’éclairer les ARS dans I'étude des dossiers des exploitants ;

—  évaluer les dispositions prises en Espagne et en Belgique pour une filtration respectivement a 0,40 ym et
0,45 pm, au regard des objectifs de la directive susmentionnée.

Par ailleurs, conscients qu'il peut demeurer un vide législatif et réglementaire sur les seuils de microfiltration
applicables et consentis a I'échelon communautaire, et qu'il peut en résulter des pratiques hétérogénes au sein
des Etats membres, nous vous informons avoir décidé de saisir la Commission européenne afin de partager la
position frangaise et connaitre celle des autres Etats membres, ainsi que pour l'interroger sur ses intentions quant
aune possible révision de la directive 2009/54/CE concernant |a définition de la pureté originelle, sa caractérisation
et le statut de la microfiltration.

Nous vous demandons enfin de nous faire part des éléments qui vous paraitraient utiles de faire figurer dans une
saisine de I'Efsa (Autorité européenne de la sécurite des aliments) qui est désignée par la directive comme
I'autorité d'évaluation communautaire. Dans la mesure ol des représentants de 'Anses siégent dans les instances
de ['Efsa (Conseil d'administration et Forum consultatif) comme représentants de la France, nous vous invitons a
y partager l'importance que soit lancée une action communautaire dans ce domaine.

Nous vous prions d'agréer, Monsieur le Directeur général, I'expression de notre considération distinguée.

La Ministre du Travail, de la Santeé, des Solidarités et Le Ministre chargé de la Santé et de I'Accés aux
des Familles ; soins

Catt;erine%JTRIN Yanpick NEUDER
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ANNEX 2: GLOSSARY

* Retention capacity: mass of ISO MTD or ISO CTD effectively retained by the filter element
when the final standard differential pressure of 250 kPa is reached (Cr2s0) or a specific one
of x kPa (Crx), calculated by subtraction of the mass of contaminant in the filtrate from the
injected mass (NF EN 13443-2+A1).

* Device (membrane filtration module or filter cartridge): a filtration unit comprising the
membrane itself, all the parts making up the module or cartridge (housing), as well as the
connections (seals, adhesive).

+ Cumulative overall mean filtration efficiency: cumulative efficiency calculated from the
total number of particles greater than size d counted upstream and downstream of a filter
during the whole test (NF EN 13443-2+A1).

* Isoporous (membrane): membrane with a uniform pore size within the porous material.

* Log reduction value (LRV): defined by the following equation: LRV = log (C{/C,), where Cs
and C, are, respectively, the concentrations of micro-organisms in the feed and in the
permeate, expressed in CFU.mL™" (Gaveau et al. 2017)

» Macropore: pore of internal width greater than 50 nm (ISO 15901-1).
* Membrane: filter medium used in a filtration device.
» Mesopore: pore of internal width between 2 nm and 50 nm (ISO 15901-1).

* Viable colony count: Within the meaning of Article 5(1), the normal viable colony count of
natural mineral water means the reasonably constant total colony count at source before
any treatment, the qualitative and quantitative composition of which, as taken into account
in the recognition of that water, is checked by periodic analysis (Directive 2009/54/EC of the
European Parliament and of the Council of 18 June 2009 on the exploitation and marketing
of natural mineral waters (Recast) 2009).

» Micropore: pore of internal width less than 2 nm (ISO 15901-1).

» Nanopore: pore of internal width equal to or less than 100 nm. "Nanopores [...] are divided
into several subgroups dependant on their pore width [...]:
- macropores;
- mesopores;
- micropores" (ISO 15901-2).

» Permeability: ability of a membrane barrier to allow the passage or diffusion of a substance
(e.g. a gas, a liquid or a solute) (ANSES 2009).

» Bubble point: amount of air pressure required to clear the largest pores of a fully wetted
porous membrane (ANSES 2009).

* ISO coarse test dust (ISO CTD): siliceous test powder having a particle size distribution
by convention between 0 ym and 200 pym, in accordance with ISO 12103-1 (NF EN 13443-
2+A1).
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ISO medium test dust (ISO MTD): siliceous test powder having a particle size distribution
by convention between 0 yum and 80 pm, in accordance with ISO 12103-1 (NF EN 13443-
2+A1).

Productivity: level of recovery of a target micro-organism from the culture medium with the
membrane filter under defined conditions (NF EN ISO 7704).

Beta ratio: when a filter is exposed to a certain number of particles of a given size, this
refers to the relationship between the number of particles upstream of the filter and the
number of particles downstream of the filter (Pall 2016).

Selectivity (relating to performance tests of membrane filters used for retention
followed by direct enumeration of micro-organisms by culture methods): degree of
inhibition of a non-target micro-organism on or in a selective culture medium with the
membrane filter under defined conditions (NF EN ISO 7704).

Selectivity (of a membrane): ability of a membrane to retain a target compound or allow it
to pass through (ANSES 2020).

Reference filtration rating: dimension, in ym, of the ISO MTD or ISO CTD particles at
which the overall mean cumulative filtration efficiency of a filtering cartridge tested in
accordance with the procedure described in the standard is greater than or equal to 99.8%
(NF EN 13443-2+A1).

Specificity: demonstration, under defined conditions, that non-target micro-organisms, if
able to grow on the medium, do not show the same visual characteristics as the target
micro-organisms on the culture medium with a membrane filter under defined conditions
(NF EN ISO 7704).
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ANNEX 3: MF MEMBRANE CHARACTERISATION USING DIRECT AND INDIRECT
METHODS

1. Membrane characterisation using direct methods (image analysis)

This characterisation is most commonly carried out using scanning electron microscopy
(SEM). Other techniques such as FESEM, AFM and TEM®® are also found in the scientific
literature (Bernstein, Kaufman, and Freger 2013). Electron microscopy measurements are
used for characterising pores (e.g. size, number, morphology), most often on the surface but
also inside the materials (when measurements are taken on a cross-section of the
membranes) (Tanis-Kanbur et al. 2021). Static analysis of microscopy images enables the
morphological details of the membrane to be observed and is used for a quantitative
assessment of the microstructure (Bernstein, Kaufman, and Freger 2013). Feret diameters®'
of pores measured using SEM images can be converted into histograms to obtain size
distributions. There is a relationship between retention efficiency and average pore size
determined by imaging techniques; its interpretation requires assumptions to be applied to
mass transport models (Nakao 1994).

An example of how imaging results are used is shown in Figure 8 (Wyart et al. 2008). In brief,
the SEM image (Figure 8a) of an active layer of a Kerasep ceramic membrane supplied by
Novasep, with a cut-off threshold of 0.45 um as stated by the supplier, was processed using
the threshold effect (Figure 8b), thus determining the cumulative percentage of the number of
pores as a function of pore size (Figure 8c). The number of pores was calculated from the ratio
between the total image area and the area of the pores (shown in black in Figure 8b). The pore
size distribution corresponds to the statistical distribution of pore diameters across the
membrane. Using this approach, Wyart et al. (2008) indicated that for the analysed sample,
90% of the pores had a diameter of less than 0.43 uym (average calculated from four images
observed at two magnifications: x5000 and x15000). Given that the standard deviation was
less than 10%, they considered the results to be reproducible. Figure 8c was based on an
analysis of three images in which 90% of the pores had a diameter of less than 0.45 pym.

60 FESEM: Field-emission scanning electron microscopy; AFM: Atomic force microscopy; TEM:
Transmission electron microscopy.

61 The greatest distance between two parallel lines tangential to the pore structure.
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Figure 8: (a) SEM image of the active layer of the Kerasep ceramic membrane supplied by Novasep, with a
cut-off threshold of 0.45 ym as stated by the supplier (magnification x5000), (b) SEM image converted to
black and white, (c) Cumulative percentage of the number of pores (calculation based on analysis of the
black-and-white image using ImageJ image processing software). Figure adapted from Wyart et al. (2008)

with the author’s express consent.

Microscopic imaging provides a direct view of pore morphology, revealing their shape,
uniformity and surface density, as well as variations in size between the active layer and the
substrate. However, this approach has its limitations: it remains costly and complex, examines
areas that are too small to be representative, and provides no information on flow properties
or the internal structure in depth. It is therefore used primarily as a supplementary tool to
illustrate morphology and corroborate data obtained from indirect methods, rather than to
characterise pore distribution (Peinador Davila, Petillon, and Edery 2025).

2. Membrane characterisation using indirect methods

The numerous indirect techniques for characterising membranes can be classified according
to the models used to convert experimental data into pore size distributions (i.e. Young-
Laplace, Washburn, Kelvin, Gibbs-Thomson). These techniques are based on measuring the
pressure difference needed to move a fluid (liquid, gas or both), or the adsorption/desorption
of a gas within the porous structure. These methods are the most widely used because they
can characterise a large membrane surface area and are generally less expensive than direct
microscopy techniques. Moreover, techniques based on fluid displacement also yield
information on the hydraulic properties of the membranes.

In accordance with the Young-Laplace equation (Equation 3), it is possible to calculate the
diameter of a cylindrical capillary (pore throat) based on the pressure applied to the fluid, if the
contact angle and the surface tension between the fluid(s) and the membrane are known.

d= — 4ycos(0)

where d is the pore opening (i.e. the throat corresponding to the diameter of a cylindrical
capillary of the same diameter), y is the surface tension of the fluid (N-m™), 6 is the contact
angle between the fluid and the membrane, and P is the applied pressure (Pa).

Equation 3

The uncertainty in the pore size distribution will therefore depend on the uncertainty in the
measurements of the applied pressure (+ 0.1 mbar), measured flow rate (+ 1 mL-min™') and
surface tension of the fluid (which is often overlooked). For example, Peinador et al. (2020)
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reported variability of between 2% and 5% in the average diameter of the distribution, obtained
from two measurements.

The two most common techniques using this modelling are porosimetry (HgP for pores with
diameters ranging from 3 to 1100 nm, or GAD for mesopores and macropores) and porometry
(liquid displacement porometry or LDP, LLDP and GLDP).

In the case of mercury porosimetry (HgP), throat size is determined by measuring the volume
of mercury introduced as a function of the pressure applied.

In porometry, the measurement is carried out on a fully wetted membrane sample, and the
displacement of this fluid is measured as a function of the pressure applied (either to the gas,
in the case of GLDP, or to one of the liquids in the case of LLDP).

Figure 9a shows the variation in the volume of mercury introduced or in the fluid displacement
flow as a function of the pressure. The volume of mercury introduced as a function of the
pressure is a sigmoid curve, stabilising at a maximum volume that corresponds to the filling of
all the pores at high pressure (also filling the smallest pores). When mercury is extruded from
the sample, hysteresis may occur due to the complexity of the porous network and a potential
difference in the contact angle between the mercury and the solid during extrusion.

In the case of porometry, the sample is first wetted with a fluid that is then displaced by another
fluid under increasing pressure. According to the Young-Laplace equation, at high pressure
the pores in the material are completely filled by the pressurised fluid (gas or liquid). As the
pressure increases, the variation is not linear and only begins at the bubble point (the largest
pores will be emptied at a lower pressure). The bubble point measured by porometry
corresponds to the breakthrough point®? measured by mercury porosimetry. Thus, the
porometry curve covers only those pores whose diameter is smaller than that of the bubble
point, and its classical interpretation tends to overestimate the proportion of small pores
relative to the actual pore distribution (Gribble et al. 2011). The curve for a dry material is
primarily obtained using GLDP. Once the wetting liquid has been completely displaced by the
gas at high pressure, the variation in the curve of the dry material is therefore linear as a
function of the applied pressure, as the through-pores do not then contain any liquid. At high
pressures, the flow approaches the line for the dry material, corresponding to the filling of the
smallest pores by the gas. The average pore size corresponds to the point where the line for
the semi-dry material (calculated by dividing the slope of the line for the dry material by 2)
intersects with the curve for the wet material (see Figure 9b).

In the case of techniques involving the adsorption/desorption of gases (nitrogen, argon), the
volume of gas adsorbed per gram of sample is monitored as a function of the differential
pressure applied (ratio between the applied pressure and the saturated vapour pressure)
(Figure 9c) (ISO 15901-1). The gas is first adsorbed onto the surface of the micropores®?; the
thickness of the monolayer increases with the gas pressure, and the surface of the mesopores
is gradually covered by a monolayer and then a multilayer of adsorbate. This results in capillary

62 Mercury breakthrough to the other side of the material is generally associated with 50% of the total
volume of mercury that can be introduced.

63 Definition, see ANNEX 2: GLOSSARY.
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condensation that is dependent on the applied pressure and the pore diameter (d). When all
the pores are filled, the pressure reaches the saturated vapour pressure. At this point, the
pressure is then reduced to monitor desorption (Figure 9¢) (Zeng et al. 2016). Kelvin's equation
(Equation 4) allows this phenomenon to be modelled by likening the pore to a cylindrical
capillary.

_ 4yVcos(0)

= Equation 4
RT.In (ﬁ)

where d: pore diameter; y: surface tension (N-m™); V: molar volume of the liquid adsorbate
(L-mol™); ©: contact angle between the liquid adsorbate and the solid; R: ideal gas constant
(8.31 J'mol"-K™); T: temperature (K); P: pressure; and Ps.t. saturated vapour pressure.

As described above, mercury porosimetry techniques can be used to obtain information on a
material’s pore network (i.e. through-pores, dead-end pores and dead-end pores connected to
through-pores; see Figure 2). Conversely, fluid displacement techniques only provide
information on through-pores. Fluid displacement techniques will therefore yield the same
result for the various structures shown in Figure 10, whereas HgP and GAD methods, which
take dead-end pores into account, will produce different results.

Moreover, the pressures used in HgP or GLDP can be very high (around 10 MPa, depending
on the pore size investigated by HgP), which is not compatible with organic membranes
(Gribble et al. 2011).

Pore size distribution
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Figure 9: Representation of the results of (a) HgP porosimetry, (b) GLDP porometry (Agarwal et al. (2012)
with the author’s express consent, (c) GAD porosimetry
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Figure 10: Representation of different pore architectures. HgP porosimetry is applied in the direction of
the two arrows (black and grey), while extrusion is in the direction of the grey arrow only. GLDP
porometry is in the direction of the black arrow only. Figure adapted from Gribble et al. (2011) with the
author’s express consent.

Regardless of the technique used, the experimental data shown in Figure 9 were reprocessed
to present the pore size distribution in terms of cumulative pore volume (or cumulative
permeability corresponding to the flow of the intrusion liquid divided by the pressure) or by the
normalised first derivative of the cumulative curve, or the differential intrusion volume by the
pore diameter (Figure 11, Equation 5, Zydney et al. (1994)). This distribution involves the
simplifying assumptions of the Young-Laplace/Washburn and Kelvin models, which relate the
applied pressures to the pore size. Equation 5 can be equated to the probability density of the

pores in the membrane.
(55p),

Am
Z(m)k
where F(d,): probability density function of the pore size distribution; Am: mass variation in g;
Adp: variation in pore diameter, k € N.

x100 Equation 5

F(d,) = (AA—;‘;)k (%) =

The mean and variance of a probability density function can be calculated using Equation 6
and Equation 7, respectively.

= fooo dp' F(dp) . d(dp) Equation 6
o’ = fooo(dp - u)z' F(dp)- d(dp) Equation 7

where p and o2 are the mean and variance of the probability density, respectively (d denotes
the derivative with respect to the pore diameter dp).

These distributions can be used to identify:

— the average pore size (da.g), which corresponds to the weighted average of the
distribution in question (pore volume or contribution to permeability). As a first
approximation, day can be equated to y calculated using Equation 6.

— the peak pore size (or mode dyeak), Which corresponds to the maximum contribution in
the permeability distribution determined by a porometry method (Peinador Davila,
Petillon, and Edery 2025). It can be equated to the most likely pore size in the
membrane, i.e. the maximum of the probability density function.
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Figure 11: Theoretical representation of a pore size distribution as a function of the cumulative intrusion
volume or cumulative permeation flux (left-hand axis) or the differential intrusion volume or normalised
permeability percentage (right-hand axis). It should be noted that in the case of porometry, the curves for
intrusion volume or cumulative permeability only begin at the bubble point.

As an example, Naseer et al. (2022) used HgP porosimetry in the laboratory to analyse two
ceramic membranes manufactured using different processes (Figure 12a). As can be seen in
Figure 12a, both membranes have a multimodal PSD comprising contributions from the
support layer, which has pore sizes centred around 0.8 um, and from the active layer, whose
distribution is centred around 0.07 ym and 0.09 um depending on the manufacturing process.
These results also suggest that the overlap between the two distributions decreases as the
thickness of the active layer increases. (Agarwal et al. 2012) analysed a polycarbonate
membrane using SEM, AFM and porometry. The results obtained on an isoporous membrane,
shown in Figure 12b, indicate that the PSD determined by porometry is more limited than that
observed by SEM. The average pore size determined by porometry and observed by SEM is
similar (approximately equal to 125 nm). The cut-off threshold, however, is equal to 150 and
300 nm, respectively, for porometry and SEM. Moreover, as expected for an isoporous
membrane, the average pore size and cut-off threshold obtained by AFM were very close to
the manufacturer’s specifications (0.1 ym). These results show that even with a simple pore
geometry, methods for determining PSD can lead to very different conclusions.
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Figure 12: Pore size distribution of (a) ceramic membranes (HgP method — inset: SEM image of the cross-
section); figure adapted from Naseer et al. (2022) with the author’s express consent; and (b) an organic
membrane (polycarbonate — average pore diameter specified by the supplier = 0.1 pym), figure reproduced
from Agarwal et al. (2012) with the author’s express consent.

3. Limitations of direct and indirect membrane characterisation methods

MF devices are generally characterised by their average pore size or their cut-off threshold,
although the methods used to determine these are not necessarily specified. If the filter
medium has a uniform pore size (isoporous membrane), this cut-off threshold can then be
described as absolute (absolute rating) (Sutherland 2008). In this specific case, the absolute
rating of the filters can be equated to the diameter of the largest spherical, non-deformable
particle that can pass through the filter under test conditions. It is important to note that finer
particles may be retained by other mechanisms, such as adsorption or electrostatic repulsion.
Membranes rarely have a well defined porous structure; consequently, the absolute rating
principle is rarely applicable. As a reminder, porosity (pore volume/total volume) includes all
pores and provides no information on pore size or connectivity. There is no single,
straightforward relationship with the cut-off threshold, to which it cannot be equated.

In conclusion, characterising the porous structure of a membrane is a complex process
involving numerous parameters that can influence the results. Moreover, given the inherent
limitations and principles of the characterisation methods used to determine the PSD, average
pore sizes can potentially vary for the same membrane.
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ANNEX 4: QUESTIONNAIRE SENT TO THE AUTHORISED LABORATORIES

. Are the cartridges always "single-use" devices whose implementation does not involve the use

of chemical treatments? This recommendation comes from the 2007 internal memo from the
DGS to authorised laboratories, whereas the technical data sheets for Sartorius cartridges with
an "accessory" ACS contain statements such as "the cartridge is resistant to all common
cleaning chemicals and numerous sterilisation cycles".

How are cartridges tested (with or without the membrane)?

. When a "membrane/accessory" ACS is issued for a product range comprising several pore
sizes, what determines the choice of the device to be tested? If the pore size is not explicitly
stated in the ACS, is the ACS considered valid? For example, a mineral water operator using
the Jumbo Star Sartopure 0.45 ym membrane refers to ACS 22 ACC NY 268, in which three
pore sizes are mentioned: Jumbo Star Sartopure PP2 filter cartridge (1.2 ym — 0.65 ym — 3
pum); the 1.2 um device was tested. Is this acceptable?

Is it appropriate to have both systems (the "membrane" ACS for the modules and the
"accessory" ACS for the filter cartridges) in parallel?

. Could cartridges (all of them or certain ones) be tested in the same way as membranes (NF
EN 12873-4)?

. Could the tables listing the ACSs be made more precise (with the exact models covered by
the ACS for "accessory" ACSs of filtration systems, as well as for "membrane" ACSs, with their
cut-off thresholds in both cases)? Would a specific list for filtration devices with "accessory"
ACSs, organised by device type (filter cartridges, tap filters, etc.), be relevant or feasible (in
principle not subject to the European regulation on materials in contact with DW)?

ANNEX 5: QUESTIONNAIRE SENT TO THE IFTS

1. What is nominal pore size (a term often used by membrane manufacturers) and where
does this name come from? Is it the same as average pore size? What is average diameter
(as used on page 6/19)? What is average pore (as defined on page 8/19)?

2. Is there any benefit in knowing the peak pore size, given that most membranes are
characterised by the average pore size and/or their cut-off threshold? Which standard
determines this parameter?

3. What s the relationship between absolute pore size, cut-off threshold and the size of pores
corresponding to 90% and 99.8% cumulative permeability in the intrinsic characterisation
of a membrane (fluid displacement)?

4. What are the minimum membrane characteristics that need to be known to ensure that the
stated performance matches the expected specifications and to be able to compare
membranes with each another (pore size distribution + average pore size (and/or peak
pore size) + cut-off threshold, others)?
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Many reference documents, from European health authorities outside France that have set
an acceptable "threshold" for MF, refer to "pore size". Can this be considered the
average/nominal pore size? How might this threshold be interpreted, given that the
measurement method is not specified?

. At what scale are characterisation and efficacy tests carried out (test specimen or

module/cartridge)?
What is the reproducibility/uncertainty in determining the characteristics of a membrane?

Have you conducted any studies on the repeatability of membrane performance, firstly over
time (wear and tear), and secondly on identical production batches (for example, different
specimens taken from the same membrane sheet)?

Can the results obtained from porosimetry measurements using liquid displacement and
gas adsorption be compared? Are certain methods more suitable depending on the type of
membrane (polymer versus ceramic versus metal)?

To what extent do the pores in the substrate layer (asymmetric membrane) influence the
porometry results?

Are you familiar with the "OSU-F2" test (https://www.technofilter.eu/en/beta-ratio-5000/;
https://dialyse.asso.fr/wp-content/uploads/2020/07/N%C2%B057-Juin-2016-B.pdf)? Is
this a recognised test?

Is it necessary to recommend the standards to be used for characterising a membrane:
ASTM F316-03 (or another standard such as ISO 15901) to determine the pore size
distribution and average pore size, and the NF X45-104 standard (or ASTM F316-03) to
determine the cut-off threshold?

Do membrane manufacturers systematically call on the IFTS (or another independent
body) to assess the characteristics and/or performance of the membranes they market? If
so, what are the most commonly measured parameters, and which method is used?

Can the performance of microfiltration membranes used specifically for microbiological
analysis (average pore size of 0.45 um) be compared with that of microfiltration membrane
modules or filter cartridges used to treat water in water purification and/or bottling plants?

Have you conducted any studies on the retention of biofilm particles by MF membranes?

Do some microfiltration devices on the market contain bacteriostatic or bactericidal
substances (such as silver oxide nanoparticles or others) in order to reduce biofilm
formation on the filter surface?

If you have not already done so, would it be possible to make your document publicly
available on your website and send us the link so that everyone can view it easily?

Page 88 /120


https://www.technofilter.eu/en/beta-ratio-5000/
https://dialyse.asso.fr/wp-content/uploads/2020/07/N%C2%B057-Juin-2016-B.pdf

ANSES Scientific & Technical Support
Request No 2025-SA-0049

ANNEX 6: QUESTIONNAIRE SENT TO THE MF DEVICE MANUFACTURERS

What microfiltration devices (membrane filtration modules and/or filter cartridges) are
commonly used in industrial processes (pharmaceutical, agri-food, water bottling)? What
are the most commonly used pore sizes and/or performance targets (cut-off threshold,
micro-organisms retained, reduction percentage or LRV, flow rate, others)?

Intrinsic characterisation/efficacy of microfiltration membranes

2.

How do you characterise your membranes (intrinsic characteristics: pore size distribution,
average, nominal or absolute pore size, and/or behavioural characteristics: cut-off
threshold, bacterial retention)? What standards do you use for this determination? What is
the uncertainty in this determination? Are the levels of uncertainty similar across the
different devices (depending on the material used, pore size and end use of the membrane
— industrial versus laboratory)?

At what scale are intrinsic characterisation and/or efficacy tests carried out (test specimen
or module/cartridge)?

If you determine the pore size distribution in the membranes you design, do you aim for
the most uniform distribution possible or does it depend on the membrane’s application?

What properties are used to characterise "sterilising" filters (average pore size, cut-off
threshold, or other)? How do you assess the retention performance of filters (especially
for sterilising filtration and the reduction of microbial or biological load)? Have you received
any feedback on how microfiltration devices perform with regard to viral particles (for
example, adsorption phenomena)?

Regarding bacterial retention tests, which bacteria do you use in your tests?
(Brevundimonas diminuta? Acholeplasma laidlawii? Serratia marcescens?) and for which
applications?

Regarding the "OSU-F2" test, which appears to be an in-house test developed by a
manufacturer of MF devices, has a detailed description of it been published (if so, please
provide the link)? How does it differ from the NF X45-303 standard? The retention of which
particles and/or other pollutants is measured? (https://www.technofilter.eu/en/beta-ratio-
5000/, https://dialyse.asso.fr/wp-content/uploads/2020/07/N%C2%B057-Juin-2016-B.pdf)

According to the note entitled "Effect of Membrane Filter Pore Size on Microbial Recovery
and Colony Morphology", test membranes with an average pore size of 0.45 ym exhibited
retention capabilities similar to those of test membranes with an average pore size of 0.22
pum for Brevundimonas diminuta (source: ATCC® 19146TM). Could you confirm this for
us?
(https://www.sigmaaldrich.com/deepweb/assets/sigmaaldrich/marketing/global/document
s/774/745/membrane-filter-pore-size-tn6309en-mk.pdf)

What tests are carried out or what measures have been taken to ensure the repeatability
of the manufacturing processes for MF membranes and devices, and therefore the
uniformity of the devices produced within a single batch and across different production
batches (pore size and performance)? What are the repeatability rates?
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10. Have you conducted any studies into the repeatability of membrane performance over time
(wear and tear)?

Industrial devices (sterilising filtration in the pharmaceutical industry and/or filtration in
natural mineral water and spring water bottling plants)

11. What are the structural characteristics of the filters used in devices designed to filter large
volumes (pleated, wound, bag, others)? What materials are these filters made of (ceramic,
stainless steel, PES, PVDF, PTFE, others)?

12. Do you sell microfiltration devices that are reusable/that can be cleaned periodically (as
opposed to single-use filters)? If so, are compatibility tests carried out between these and
the filters? How is the lifetime of the filters determined (number of cycles, filtered volume,
other)? How is any loss of performance or integrity monitored (pressure gauges, other),
or what measures are taken to ensure that the expected performance is maintained over
time?

13. Have you received any feedback on how microfiltration devices perform with regard to
viral particles (for example, adsorption phenomena)?

14. Have you conducted any studies on the retention of biofilm particles by MF membranes?

15. Do sterilising filtration devices have an impact on the physico-chemical composition of
water? What is the "cut-off threshold" of the associated devices at which physico-chemical
changes become possible?

16. What documentation do you provide to your customers with the filters (technical data
sheet, ACS, test report (performance validation and/or expected performance, other)? Are
any cleaning and/or disinfectant products specified in the technical data sheet?

17. What are the minimum characteristics for a membrane contained in your technical data
sheets that enable customers to verify that the stated performance meets the
specifications and thus enable them to select their device?

18. Do you offer any after-sales service (on-site installation, post-installation integrity testing,
maintenance, replacement, other)? Do you offer customers equipment to carry out filter
maintenance (to check integrity, for example)?

Laboratory filtration devices (microbiological analysis)

19. Can the performance of microfiltration membranes used specifically for microbiological
analysis be compared with that of microfiltration membrane modules or filter cartridges
used in industrial processes?

ANNEX 7: QUESTIONNAIRE SENT TO BOTTLING COMPANIES

1. What microfiltration devices do you use in your plants (filter cartridges, filtration
modules, others)? What are their characteristics (average pore size, cut-off threshold,
or other)? Do they each have a health compliance certificate (ACS)?

2. How do you choose the filtration devices you use (average pore size of the membranes,
cut-off threshold, or other)? Do you ask your suppliers for any data in addition to their
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technical data sheet? Do you systematically carry out checks (characterisation/efficacy
tests) or field testing?

3. Do you use microfiltration devices that are reusable/that can be cleaned periodically
(as opposed to single-use filters)? If so, how is the lifetime of the filters determined
(number of cycles, filtered volume, other)? How is any loss of performance or integrity
monitored (pressure gauges, other), or what measures are taken to ensure that the
expected performance is maintained over time (types of cleaning or sterilisation carried
out)?

4. Apart from cases related to water characteristics (removal of particles naturally present
in the resource or resulting from authorised iron and manganese removal treatments),
for what other reasons are MF devices used?

5. How do you ensure that these devices do not change the viable colony count of the
water or remove indicators of faecal contamination or fouling of the network?

6. Where are the MF devices positioned (at the start of the system, after the authorised
treatment stage)?

7. What other management methods, apart from filtration, do you use to control the risk
of detachment of mineral deposits and biofilm particles?

8. Does the nature of the bottled water (high mineral content, for example) influence the
management measures applied?

9. What feedback have you obtained on the use of devices with different average pore
sizes/cut-off thresholds? What are the respective difficulties encountered when using
different membranes?

ANNEX 8: QUESTIONNAIRE SENT TO EFSA'S FOCAL POINTS AND ENDWARE

—

Is membrane microfiltration (MF) authorised for natural mineral water?

Is membrane MF authorised for spring water?

If so, what is the minimum authorised filter pore size distribution or average pore size (D50
or acceptable cut-off threshold, please specify which one)? Why and how was it chosen?
Since when MF is authorised?

At which stage in the treatment process and for what purpose? Before or after pumping?
Before or after separation of unstable elements? or other steps (e.g. bottling) Please
provide the flowsheet if possible.

What evidence is required to prove whether or not the MF step has altered the microbial
content of the water?

Are there any obligations to evaluate the microbiological quality of water before (resources)
and after microfiltration? If so, which parameters are monitored (regulated or others), which
methods? Do you have any data, analyses, experimental results, studies, peer-reviewed
articles or technical reports on the effects of microfiltration on cultivable colony count or on
other parameters (e.g. ATP)?
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Do you know which types of membrane are authorised or used? For example, filtration
modules, which are generally used for conditioning, preserving, cleaning and disinfecting
products, and/or filtration cartridges, which are generally single-use devices used without
chemicals.

Concerning filtration modules, which geometry is used (e.g. hollow fibre, monolith, tubular
or flat sheet) and what materials are used (e.g. inorganic, such as silicon carbide, alumina
or stainless steel, or organic such as polymeric membranes)?

Concerning cartridges, which geometry is employed (pleated cartridge, wounded cartridge,
filter bag or other) and what materials are used (e.g. inorganic or organic)?

Do these devices have specific authorisation or certification (e.g. health certification)?

Is there a precise and explicit list of authorised devices (authorised commercial
references)? If so, could you please send it to us?

Could you please provide us with the complete internet links to the regulatory texts and
standards to which you refer and which you mentioned in your answers?

Please provide the name of a contact person whom we can contact if necessary.
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ANNEX 9: EXTRACT FROM THE IGAS QUESTIONNAIRE

N =

2

S © o XN

11.

12.
13.
14.

15.
16.

17.
18.
19.
20.
21.

22.
23.

24.
25.

26.

Do you use activated carbon filters on-site: yes/no
If so, for what uses and which resources:
If so, please specify the exact technical reference for the filters used:

Do you use UV lamps on site: yes/no
If so, for what uses and which resources:
If so, please specify the exact technical reference:

Do you use ozonation on-site: yes/no
If so, for which resources:
If so, is there a treatment available to reduce residual ozone: yes/no

. If so, please describe the treatment and the resources involved:

Does treatment involve one or more filtration stages: yes/no
If so (multiple answers possible):

Is it a granular media filtration system: yes/no
If so, for what uses and which resources:
If so, please specify the exact technical reference:

Is it a membrane filtration system: yes/no

If so, please specify the type of membranes (module or cartridge, metal, ceramic or

organic):

If so, for what uses and which resources:

If so, please specify the exact technical reference:
Do all the filters used have an ACS: yes/no

Please specify the exact technical reference for each filter used, and in particular, the

cut-off threshold:

If a filter with a threshold of < 0.8 um is used, do you monitor the microbiological quality
of the water at the abstraction point, before and after water filtration (AFSSA opinion of

29/11/2001): yes/no
If so, what are the results:
Otherwise, why not:

Do you use ferrous sulphate to treat As: yes/no
If so, for which resources:

Do you use activated alumina to treat fluoride: yes/no
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If so, for which resources:
If so, does the label on the bottles state "water subjected to an authorised adsorption
technique": yes/no

Do you use ferric chloride: yes/no
If so, for treating which compounds:
If so, for which resources:

Do you use akaganeite: yes/no

If so, for which resources:

If so, for removing which component(s):

If so, please specify the reference for the product used:

Do you use manganese oxide-coated sand: yes/no

If so, for which resources:

If so, for removing which component(s):

If so, please specify the reference for the product used:

Do you use synthetic apatite: yes/no

If so, for removing which component(s):
If so, please specify the reference for the product used:

Do you use sand or other media coated with metal oxides or hydroxides: yes/no
If so, for which resources:

If so, for removing which component(s):

If so, please specify the reference for the product used:
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ANNEX 10: LIST OF MF DEVICES GRANTED A "MEMBRANE" ACS FOR MF MEMBRANE MODULES

M Membrane Company Place of | Countr | Trade names of | Identifier Issue date | Expiry date List of | List of | List of | Laboratory Pore size | Cut-off Information
embrane N e . . + .
type nature manufactur |y modules in the conditionin | preservatio cl_efinlngl that issued threshold Iwebsite
e range g products n products | disinfectant | the ACS
products
UF/MF Polysulphon | POLYMEM | Castanet France |+ UF/MF 80 |23 MEM NY | 27/07/2023 02/02/2028 | Solution  of | Solution  of | « hydrochloric | Eurofins 0.015 um |/ UF/MF 100
e Tolosan « UF/MF 100L glycerine glycerine acid — pH = 1 see Pore diameter:
« UF/MF 120 (50%) and | (50%) and | ¢ nitric acid — technical 0.01 1]
* UF/MF 2555 sodium sodium pH 2 1 data Other versions
* UF/MF 2555 bisulphite bisulphite e sulphuric sheets Several options
LE (1%) (1%) acid —pH = 1 available  on
« UF/MF 3065 » phosphoric request:
XLE acid—pH =1 - MF 100: pore
* UF/MF 100LL « acetic acid — size 0.10 um
pH 2 1 Pore size:
« citric acid — microfiltration
pH 2 1 (MF 0.10 pm),
. sodium ultrafiltration
hypochlorite (UF 0.01 pm)
< 2000 ppm https://www.pol
. sodium ymem.fr/en/pro
hydroxide — ducts/modules-
pH =< 12 2/gigamem-
* mixture of range/
sodium
hypochlorite
< 200 ppm
and sodium
hydroxide <
12
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M Membrane Company Place of | Countr | Trade names of | Identifier Issue date | Expiry date List of | List of | List of | Laboratory Pore size | Cut-off Information
embrane 0 Y] " 0 i i
nature manufactur |y modules in the conditionin | preservatio | cleaning/ that issued threshold Iwebsite
type e range g products n products disinfectant | the ACS
products
UF/MF PVDF POLYMEM | Castanet France |+ UF/MF 80 |23 MEM NY | 27/07/2023 02/02/2028 | Solution  of | Solution  of | « hydrochloric | Eurofins 0.015 um |/ https://www.pol
Tolosan PVDF NEOPHIL | 002 glycerine glycerine acid —pH =21 See ymem.fr/en/pro
« UF/MF 100L (50%) and | (50%) and | ¢ nitric acid — technical duits/modules/
PVDF NEOPHIL sodium sodium pH 2 1 data gamme-
« UF/MF 120 bisulphite bisulphite *  sulphuric sheets + ultramem/
PVDF NEOPHIL (1%) (1%) acid — pH =1 https://ww
* UF/MF 2555 » phosphoric w.polyme
PVDF NEOPHIL acid —pH 21 m.fr/en/pr
+ UF/MF 2555 « acetic acid — oducts/me
LE PVDF pH 2 1 mbranes-
NEOPHIL « citric acid — 2/neophil/:
« UF/MF 3065 pH 2 1 Average
XLE PVDF . sodium pore
NEOPHIL hypochlorite diameter:
« UF/MF 100LL < 2000 ppm 15 nm
PVDF NEOPHIL . sodium
hydroxide -
pH < 12
* mixture of
sodium
hypochlorite
< 200 ppm
and sodium
hydroxide <
13

Microfiltratio | Polypropylen | PALL Cortland, NY | USA PALL® 21 MEM LY | 13/04/2022 13/04/2027 | / / Ultrasil 20 + | Carso ? ?

n e France SAS SEPTRA 005 1% citric acid https://www.pal
URSN2559Y06 at 40°C l.com/content/d
oYJ am/pall/oil-

gasl/literature-
library/non-
gated/SEP-
100b.pdf (page
4)
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Membrane

type

Membrane
nature

Company

Place of
manufactur
e

Countr
y

Trade names of
modules in the
range

Identifier

Issue date

Expiry date

List of
conditionin
g products

List of
preservatio
n products

List of
cleaning/
disinfectant
products

Laboratory
that issued
the ACS

Pore size

Cut-off
threshold

Information
Iwebsite

Tubular

Ceramic

ORELIS
ENVIRONN
EMENT
SAS

Salindres

France

KLEANSEP™
K01, K03, K07,
K19, K37, K67,
K99 and K138

24 MEM LY
002

03/06/2024

04/10/2027

—

/

1% NaOH +
300 mg/L
NaOCI Cl, +
0.5% HNO;

Carso

Membran
e pore
size and
cut-off
Microfiltrat
ion: 1.0
um 0.8 um
0.45 pum
0.2 um 0.1
um HR
Ultrafiltrati
on: 300
kD HF,
150 kD,
50 kD, 15
kD, 8 kD

Membrane
pore size and
cut-off
Microfiltration
: 1.0 um 0.8
um 0.45 pm
0.2 ym 041
um HR
Ultrafiltration:
300 kD HF,
150 kD, 50
kD, 15 kD, 8
kD

Microfiltration:
1.0 um 0.8 pym
0.45um 0.2 ym
0.1 pm HR
Ultrafiltration:
300 kD HF, 150
kD, 50 kD, 15
kD, 8 kD
https://www.the
mbrsite.com/up
loads/documen
ts/pdf-
products cera
mem_Kleanse
p.pdf
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https://www.thembrsite.com/uploads/documents/pdf-products_ceramem_Kleansep.pdf
https://www.thembrsite.com/uploads/documents/pdf-products_ceramem_Kleansep.pdf
https://www.thembrsite.com/uploads/documents/pdf-products_ceramem_Kleansep.pdf
https://www.thembrsite.com/uploads/documents/pdf-products_ceramem_Kleansep.pdf
https://www.thembrsite.com/uploads/documents/pdf-products_ceramem_Kleansep.pdf
https://www.thembrsite.com/uploads/documents/pdf-products_ceramem_Kleansep.pdf
https://www.thembrsite.com/uploads/documents/pdf-products_ceramem_Kleansep.pdf
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ANNEX 11: LIST OF MF DEVICES GRANTED AN "ACCESSORY" ACS FOR CARTRIDGES

N | Cartridge Filter Company Country Reference for [ Number of | Other Identifier Issue date Expiry date | Laboratory Pore size Cut-off Other Website Comment
o. | type material the models models that issued the threshold
representative | covered covered ACS
ory
1 Pleated PP SARTORIUS | Germany IND cartridge | 2 SARTOPUR | 20 ACC NY | 17/08/2020 17/08/2025 Eurofins ? ? Retention rate: | https://shop.sartorius.com/fr/p/s
STEDIM 0.65 pm E IND | 165 0.65 and 3.0 um | artopure-ind-cartridge-065-m-
Biotech cartridge 3.0 10/5502505P 1 ----—- C
um https://shop.sartorius.com/fr/se
arch?search=cartridge+IND+0.
65+%C2%B5m
2 Pleated PP SARTORIUS | Germany | SARTOPURE 1 / 21 ACC NY | 04/06/2021 04/06/2026 Eurofins ? ? Retention rate: | https://shop.sartorius.com/fr/p/s
STEDIM IND cartridge 075 1.2 ym artopure-ind-cartridge-12-m-
Biotech 1.2 ym 10/5502503P1 ------ C
https://shop.sartorius.com/fr/se
arch?search=cartridge+IND+1.
2+%C2%B5m
3 | Pleated PP PALL France | France PALL® 30 20" filter [ 21 ACC NY | 09/08/2021 09/08/2026 Eurofins ? ? Retention https://shop.pall.com/us/en/prod | Removal rating:
CORELESS combinations | housing 083 threshold: 5 ym | ucts/zidE604Y050?CategoryNa | Profile Coreless
filter — 20" filter combined Removal rating: | me=profile- filter cartridge liquid
housing - with filter 5 um coreless&CataloglD=products retention ratings are
EKS12G63J4 element Rated at https://www.pall.com/content/da | based on a modified
combined with 40" filter 09.98% m/pall/food-beveragelliterature- | OSU-F2 single pass
filter element — housing o070 library/non- test in an aqueous
E602Y050MW combined efficiency (B | oated/FBCOREEND.pdf medium.
with filter 5000): 6 ym https://www.pall.com/content/da
element m/pall/chemicals-
polymers/literature-library/non-
gated/PICOREFR.pdf
4 Pleated PP SARTORIUS | Germany | Jumbo Star | 3 Jumbo Star | 22 ACC NY | 19/08/2022 19/08/2027 Eurofins ? ? Retention rate: | https://shop.sartorius.com/fr/p/j
STEDIM Sartopure PP2 Sartopure 268 0.65; 1.2; 3.0 | umbo-star-sartopure-pp2-
Biotech 1.2 pm filter PP2 0.65 pm um cartridge-12-m-10/5594003J1
cartridge [5594005J_]
[5597003J_] Jumbo  Star
Sartopure
PP2 3 pm
[5594002J_]
5 Pleated PES PALL France | France Filter cartridge— | 110 MEMBRAcar | 22 ACC NY | 22/11/2022 22/11/2027 Eurofins ? ? Retention https://shop.pall.com/us/en/food | Removal rating: 0.2
MEMBRAcart t XL 1| 379 threshold: 0.2 — | -beverage/beer-craft-micro- um
XL I - cartridges: 0.45-0.65 ym | breweries/final- Test Organism
419A020W071 62  models filtration/zidari78mc3?Category | Brevundimonas
SP (0.2 - 045 - Name=&CataloglD=&tracking= | diminuta Titre
0.65 um) searchterm:MEMBRAcart+XL+| | reduction 210
Fuente I+Filter+Cartridges
Colloids filter https://www.pall.com/content/da
cartridges: m/pall/food-beveragelliterature-
16  models library/non-
MEMBRAcar
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https://shop.sartorius.com/fr/p/sartopure-ind-cartridge-065-m-10/5502505P1------C
https://shop.sartorius.com/fr/p/sartopure-ind-cartridge-065-m-10/5502505P1------C
https://shop.sartorius.com/fr/p/sartopure-ind-cartridge-065-m-10/5502505P1------C
https://shop.sartorius.com/fr/search?search=cartridge+IND+0.65+%C2%B5m
https://shop.sartorius.com/fr/search?search=cartridge+IND+0.65+%C2%B5m
https://shop.sartorius.com/fr/search?search=cartridge+IND+0.65+%C2%B5m
https://shop.sartorius.com/fr/p/sartopure-ind-cartridge-12-m-10/5502503P1------C
https://shop.sartorius.com/fr/p/sartopure-ind-cartridge-12-m-10/5502503P1------C
https://shop.sartorius.com/fr/p/sartopure-ind-cartridge-12-m-10/5502503P1------C
https://shop.sartorius.com/fr/search?search=cartridge+IND+1.2+%C2%B5m
https://shop.sartorius.com/fr/search?search=cartridge+IND+1.2+%C2%B5m
https://shop.sartorius.com/fr/search?search=cartridge+IND+1.2+%C2%B5m
https://shop.pall.com/us/en/products/zidE604Y050?CategoryName=profile-coreless&CatalogID=products
https://shop.pall.com/us/en/products/zidE604Y050?CategoryName=profile-coreless&CatalogID=products
https://shop.pall.com/us/en/products/zidE604Y050?CategoryName=profile-coreless&CatalogID=products
https://shop.pall.com/us/en/products/zidE604Y050?CategoryName=profile-coreless&CatalogID=products
https://www.pall.com/content/dam/pall/food-beverage/literature-library/non-gated/FBCOREENb.pdf
https://www.pall.com/content/dam/pall/food-beverage/literature-library/non-gated/FBCOREENb.pdf
https://www.pall.com/content/dam/pall/food-beverage/literature-library/non-gated/FBCOREENb.pdf
https://www.pall.com/content/dam/pall/food-beverage/literature-library/non-gated/FBCOREENb.pdf
https://www.pall.com/content/dam/pall/chemicals-polymers/literature-library/non-gated/PICOREFR.pdf
https://www.pall.com/content/dam/pall/chemicals-polymers/literature-library/non-gated/PICOREFR.pdf
https://www.pall.com/content/dam/pall/chemicals-polymers/literature-library/non-gated/PICOREFR.pdf
https://www.pall.com/content/dam/pall/chemicals-polymers/literature-library/non-gated/PICOREFR.pdf
https://shop.sartorius.com/fr/p/jumbo-star-sartopure-pp2-cartridge-12-m-10/5594003J1
https://shop.sartorius.com/fr/p/jumbo-star-sartopure-pp2-cartridge-12-m-10/5594003J1
https://shop.sartorius.com/fr/p/jumbo-star-sartopure-pp2-cartridge-12-m-10/5594003J1
https://shop.pall.com/us/en/food-beverage/beer-craft-micro-breweries/final-filtration/zidgri78mc3?CategoryName=&CatalogID=&tracking=searchterm:MEMBRAcart+XL+II+Filter+Cartridges
https://shop.pall.com/us/en/food-beverage/beer-craft-micro-breweries/final-filtration/zidgri78mc3?CategoryName=&CatalogID=&tracking=searchterm:MEMBRAcart+XL+II+Filter+Cartridges
https://shop.pall.com/us/en/food-beverage/beer-craft-micro-breweries/final-filtration/zidgri78mc3?CategoryName=&CatalogID=&tracking=searchterm:MEMBRAcart+XL+II+Filter+Cartridges
https://shop.pall.com/us/en/food-beverage/beer-craft-micro-breweries/final-filtration/zidgri78mc3?CategoryName=&CatalogID=&tracking=searchterm:MEMBRAcart+XL+II+Filter+Cartridges
https://shop.pall.com/us/en/food-beverage/beer-craft-micro-breweries/final-filtration/zidgri78mc3?CategoryName=&CatalogID=&tracking=searchterm:MEMBRAcart+XL+II+Filter+Cartridges
https://shop.pall.com/us/en/food-beverage/beer-craft-micro-breweries/final-filtration/zidgri78mc3?CategoryName=&CatalogID=&tracking=searchterm:MEMBRAcart+XL+II+Filter+Cartridges
https://shop.pall.com/us/en/food-beverage/beer-craft-micro-breweries/final-filtration/zidgri78mc3?CategoryName=&CatalogID=&tracking=searchterm:MEMBRAcart+XL+II+Filter+Cartridges
https://www.pall.com/content/dam/pall/food-beverage/literature-library/non-gated/datasheet/membracart-xl-ii-filter-cartridges-fr.pdf
https://www.pall.com/content/dam/pall/food-beverage/literature-library/non-gated/datasheet/membracart-xl-ii-filter-cartridges-fr.pdf
https://www.pall.com/content/dam/pall/food-beverage/literature-library/non-gated/datasheet/membracart-xl-ii-filter-cartridges-fr.pdf
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N | Cartridge Filter Company Country Reference for | Number of | Other Identifier Issue date Expiry date | Laboratory Pore size Cut-off Other Website Comment
o. | type material the models models that issued the threshold
representative | covered covered ACS
accessory
t XP 045 gated/datasheet/membracart-xI-
cartridges: ii-filter-cartridges-fr.pdf
30 models
6 | Pleated PES SARTORIUS | Germany | Sartopore 2|1 / 22 ACC NY | 14/11/2022 14/11/2027 Eurofins ? ? Final filter | https://shop.sartorius.com/fr/p/s
STEDIM filter cartridge — 432 retention artopore-2-045-m-
Biotech 0.45 um threshold: 0.45 | cartridge/Sartopore 2 0.45 Ca
[544_06_G_] um rtridge
Pre-filter
retention
threshold: 0.8
um
7 | Pleated PP SARTORIUS | Germany | Jumbo Star | 1 / 23 ACC NY [ 04/05/2023 04/05/2028 Eurofins ? ? Retention rate: | https://shop.sartorius.com/fr/p/j
STEDIM Sartopure PP2 133 5pum umbo-star-sartopure-pp2-
Biotech 5.0 um filter cartridge-5-m-10/5594042J1
[5594042J_]
8 | Pleated PVDF BEA Italy BIODENE DS- | 2 BIODENE 23 ACC NY | 18/08/2023 18/08/2028 Eurofins ? ? Absolute https://www.bea-italy.com/wp-
TECHNOLO BDP519 0.2 ym DS-BDP 519 | 203 filtration rating | content/uploads/2025/06/DS-
GIES S.p.A. filter filters: 0.2 — in liquids /| BDP-519-EN.pdf
0.45-0.65 - Filtration rating
1 um 02 - 045 -
STERYDEN 0.65—1um
E DS-SDP
569 filters:
0.2 — 045 -
0.65 pm
9 | Pleated PES SARTORIUS | Germany | AQUASART PS | 2 AQUASART | 23 ACC NY | 11/07/2023 11/07/2028 Eurofins ? ? Retention https://shop.sartorius.com/fr/p/a
STEDIM 1.0 pm filter PS 0.2 um | 217 threshold: 0.2—1 | quasart-ps/M_Aquasart
Biotech cartridge filter um
[5412_24A_] cartridge
[5412 07A ]
10 | Pleated PP DANMIL A/S | Denmark | Absolute PP |3 Absolute PP | 23 ACC NY | 08/01/2024 08/01/2029 Eurofins ? ? 0.6 to 20 um | https://www.danmil.com/en/pro | Exact  references
filter cartridge filter 537 depending on | ducts/micro-membrane- not found
cartridge 0.6 the model; see | filters/filter-cartridges but information for
-1-3-5- the "Other other models:
10 — 20 ym models "Micron ratings
Absolute covered" available: 0.1 to 5.0
PES filter column um (absolute and
cartridge 0.2 nominal options)"
- 08 - 1.2
um
Absolute
PES Plus
filter
cartridge
045 — 0.65
Um

Page 99 /120



https://www.pall.com/content/dam/pall/food-beverage/literature-library/non-gated/datasheet/membracart-xl-ii-filter-cartridges-fr.pdf
https://www.pall.com/content/dam/pall/food-beverage/literature-library/non-gated/datasheet/membracart-xl-ii-filter-cartridges-fr.pdf
https://shop.sartorius.com/fr/p/sartopore-2-045-m-cartridge/Sartopore_2_0.45_Cartridge
https://shop.sartorius.com/fr/p/sartopore-2-045-m-cartridge/Sartopore_2_0.45_Cartridge
https://shop.sartorius.com/fr/p/sartopore-2-045-m-cartridge/Sartopore_2_0.45_Cartridge
https://shop.sartorius.com/fr/p/sartopore-2-045-m-cartridge/Sartopore_2_0.45_Cartridge
https://shop.sartorius.com/fr/p/jumbo-star-sartopure-pp2-cartridge-5-m-10/5594042J1
https://shop.sartorius.com/fr/p/jumbo-star-sartopure-pp2-cartridge-5-m-10/5594042J1
https://shop.sartorius.com/fr/p/jumbo-star-sartopure-pp2-cartridge-5-m-10/5594042J1
https://www.bea-italy.com/wp-content/uploads/2025/06/DS-BDP-519-EN.pdf
https://www.bea-italy.com/wp-content/uploads/2025/06/DS-BDP-519-EN.pdf
https://www.bea-italy.com/wp-content/uploads/2025/06/DS-BDP-519-EN.pdf
https://shop.sartorius.com/fr/p/aquasart-ps/M_Aquasart
https://shop.sartorius.com/fr/p/aquasart-ps/M_Aquasart
https://www.danmil.com/en/products/micro-membrane-filters/filter-cartridges
https://www.danmil.com/en/products/micro-membrane-filters/filter-cartridges
https://www.danmil.com/en/products/micro-membrane-filters/filter-cartridges
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Cartridge
type

Filter
material

Company

Country

Reference for
the
representative
accessory

Number
models
covered

of

Other
models
covered

Identifier

Issue date

Expiry date

Laboratory
that issued the
ACS

Pore size

Cut-off
threshold

Other

Website

Comment

Pleated

PP

HANGZHOU
COBETTER
FILTRATION
EQUIPMEN
T

China

Filter cartridges
- BPP-4522
10", BPPBB-
0045 10" and
BPXLBUW-
0100 10"

BPP-4522 —
5", 10", 20",
30" and 40"
(0.2 pum)
BPPBB-0045
-5",10", 20",
30" and 40"
(0.45 pum)
BPXLBUW-
0100 - 5",
10", 20", 30"
and 40" (1
um)

23 ACC NY
543

06/03/2024

06/03/2029

Eurofins

Removal
ratings: 0.2 to 1
um depending
on the model;
see the "Other
models
covered"
column

https://cobetter.com/industrial/li
quid-filters/bevpure-plus-filter-
cartridges.html
https://cobetter.com/industrial/li
quid-filters/bevpure-xl-filter-
cartridges.html

BPPBB-0045  10:
Reference not found

Pleated

PP

PALL SAS

France

Ultipleat  High
Flow filter
cartridge -
HFU620UY045
JUwW

HFU620UY0
20JUW;
HFU620UY0
45JUwW;
HFUG620UY1
00JUW;
HFU620UY2
00JUW;
HFU620UY4
00JUW;
HFU620UY7
00JUW;
HFUG40UY0
20JUW;
HFU640UY0
45JUwW;
HFUG40UY1
00JUW;
HFU640UY2
00JUW;
HFUG40UY4
00JUW;
HFU640UY7
00JUW;
HFUG60UYO
20JUW;
HFU660UY0
45JUwW;
HFUG60UY1
00JUW;
HFU660UY2
00JUW;
HFUG60UY4
00JUW;
HFU660UY7
00Juw

24 ACC NY
137

14/04/2025

10/09/2029

Eurofins

Removal rating:
4.5 ym

https://shop.pall.com/us/en/prod
ucts/zidHFU620UY045JU?Cate

goryName=products&Category
DomainName=PALL-

products&CataloglD=products

The reference
contains the
filtration rating: 20
corresponds to 2
pm, 700 to 70 pm
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https://cobetter.com/industrial/liquid-filters/bevpure-plus-filter-cartridges.html
https://cobetter.com/industrial/liquid-filters/bevpure-plus-filter-cartridges.html
https://cobetter.com/industrial/liquid-filters/bevpure-plus-filter-cartridges.html
https://cobetter.com/industrial/liquid-filters/bevpure-xl-filter-cartridges.html
https://cobetter.com/industrial/liquid-filters/bevpure-xl-filter-cartridges.html
https://cobetter.com/industrial/liquid-filters/bevpure-xl-filter-cartridges.html
https://shop.pall.com/us/en/products/zidHFU620UY045JU?CategoryName=products&CategoryDomainName=PALL-products&CatalogID=products
https://shop.pall.com/us/en/products/zidHFU620UY045JU?CategoryName=products&CategoryDomainName=PALL-products&CatalogID=products
https://shop.pall.com/us/en/products/zidHFU620UY045JU?CategoryName=products&CategoryDomainName=PALL-products&CatalogID=products
https://shop.pall.com/us/en/products/zidHFU620UY045JU?CategoryName=products&CategoryDomainName=PALL-products&CatalogID=products
https://shop.pall.com/us/en/products/zidHFU620UY045JU?CategoryName=products&CategoryDomainName=PALL-products&CatalogID=products
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Cartridge
type

Filter
material

Company

Country

Reference for
the
representative
accessory

Number
models
covered

of

Other
models
covered

Identifier

Issue date

Expiry date

Laboratory
that issued the
ACS

Pore size

Cut-off
threshold

Other

Website

Comment

Wound

PP

APIC SAS

France

Wound filter
cartridge

6

Wound filter
cartridges 5 —
10 — 25 pm:
APIC:
215220 -
215231
Fluid'O:
71150 -
71187 -
215215
Leaderphos:
180130
71030 -
71033 -
71049 -
71051 -
71053 -
71055 -
71147 -
71152 -
71169 -
71199

24 ACC NY
138

02/05/2024

02/05/2029

Eurofins

No term
specified: 5-10
— 25 pm (25 pm
filter cartridge, 5
um ultrafine
cartridge)

https://www.apicsas.fr/produit/c
ombine-1er-prix/
https://www.apicsas.fr/produit/d
ualofiltre-2/

Pleated

PES

SARTORIUS
STEDIM
Biotech

Germany

Sartocool  PS
filter cartridge,
0.45 pm, 10"

SARTORIUS
filter
cartridges:
Aquasart
Plus:
538C2558K3

538C2858K3
(0.1 pm);
538C2507H2
538C2507H3
538C2807H3
538C2507H4
(0.2 pum)
Sartobev PS:
531C2505A3
531C2805A3
(0.65 pm);
531C2524A2
531C2524A3

531C2824A3

24 ACC NY
149

06/09/2024

06/03/2029

Eurofins

Retention
threshold: 0.1 to
1 um depending
on the model;
see the "Other
models
covered"
column

https://shop.sartorius.com/fr/p/s
artocool-ps-cartridge-045-m-
10/5302506A1
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https://www.apicsas.fr/produit/combine-1er-prix/
https://www.apicsas.fr/produit/combine-1er-prix/
https://www.apicsas.fr/produit/dualofiltre-2/
https://www.apicsas.fr/produit/dualofiltre-2/
https://shop.sartorius.com/fr/p/sartocool-ps-cartridge-045-m-10/5302506A1
https://shop.sartorius.com/fr/p/sartocool-ps-cartridge-045-m-10/5302506A1
https://shop.sartorius.com/fr/p/sartocool-ps-cartridge-045-m-10/5302506A1
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N | Cartridge Filter Company Country Reference for | Number of | Other Identifier Issue date Expiry date | Laboratory Pore size Cut-off Other Website Comment
o. | type material the models models that issued the threshold
representative | covered covered ACS
accessory
531C2524A4
(1.0 um)
Sartocool
PS:
530C2506A1
530C2506A2
530C2706A3
530C2806A3
530C2506A3
530C2506A4
530C2806A4
(0.45 ym)
15 | Pleated PES SARTORIUS | Germany | Sartopore 2|4 Filter 24 ACC NY | 25/04/2024 25/04/2029 Eurofins ? ? Final filter | https://shop.sartorius.com/fr/p/s | Biological
STEDIM Mini filter cartridges: 162 retention artopore-2-mini-cartridge-02m- | information /
Biotech cartridge Aquasart threshold: 0.2 | size-7-5pc/5441507H7---—-- B Bacterial retention:
5441507H Plus 0.2 um um Quantitative
538__07H Pre-filter retention of 1 x 107
Sartopore 2 retention CFU/cm? of
0.2 um threshold: 0.45 Brevundimonas
544 07H um diminuta according
Sartopore 2 to the ATCC®
Mini 19146 ASTM
5441507H method
BRITA X3 Physico-chemical
0.2 um information / Non-
5441507H7-- fibre releasing: This
--10B filter product
complies with the
requirements of Title
21 of the Code of
Federal Regulations
(CFR), sections
210.3(b)(6) and
211.72.
16 | Pleated PS FUJIFILM Japan AstroPore PSF | 3 AstroPore 24 ACC NY [ 09/01/2025 09/01/2030 Eurofins 0.2to1.2pum |/ / https://www fujifilm.com/ch/fr/bu
H filter cartridge filter 669 depending siness/manufacturing-
0.2/0.45 pm cartridges: on the model; process/microfilter/cartridge/spe
PSF H see the cifications
0.2/0.45 pm; "Other
PSK models
0.45/0.65 covered"
um; column
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https://shop.sartorius.com/fr/p/sartopore-2-mini-cartridge-02m-size-7-5pc/5441507H7------B
https://shop.sartorius.com/fr/p/sartopore-2-mini-cartridge-02m-size-7-5pc/5441507H7------B
https://shop.sartorius.com/fr/p/sartopore-2-mini-cartridge-02m-size-7-5pc/5441507H7------B
https://www.fujifilm.com/ch/fr/business/manufacturing-process/microfilter/cartridge/specifications
https://www.fujifilm.com/ch/fr/business/manufacturing-process/microfilter/cartridge/specifications
https://www.fujifilm.com/ch/fr/business/manufacturing-process/microfilter/cartridge/specifications
https://www.fujifilm.com/ch/fr/business/manufacturing-process/microfilter/cartridge/specifications
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Cartridge
type

Filter
material

Company

Country

Reference for
the
representative
accessory

Number
models
covered

of
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models
covered

Identifier Issue date

Expiry date

Laboratory
that issued the
ACS

Pore size

Cut-off
threshold

Other

Website

Comment

PSSA140
(1.2 ym)

Wound

PP

AYOR
WATER
CARE

France

Metalya
cartridge

5-20 um
anti-
sediment
wound
cartridge -
Filter
cartridge
comprising a
polypropylen
e sleeve
covered with
polypropylen
e thread
Metalya
cartridge -
Wound
cartridge in
which the
polypropylen
e thread is
covered by a
pink fibre

24 ACC NY | 30/12/2024
729

30/12/2029

Eurofins

No term
specified: 5 to
20 pm

https://www.ayor.fr/upload/docu
ments/catalogue/AYOR MERK
UR-2021.pdf

Pleated

PP

PALL SAS

France

PREcart PP Il
cartridge — 10"
- 1 um -
499110W07SP
PREcart PP Il
cartridge — 10"
- 1 m -
499110WO7EP

48

PREcart PP
Il cartridges:
499110W07
1SP;
499110W07
1EP;
499110W07
2SP;
499110W07
2EP;
499110W07
3SP;
499110W07
3EP;
499110W07
4SP;
499110W07
4EP (1 pm);
499120W07
1SP;
499120W07
1EP;
499120W07
2SP;
499120W07

25 ACC NY [ 24/03/2025
059

24/03/2030

Eurofins

Removal rating:
1 to 20 pm
depending on
the model; see
the "Other
models
covered"
column

https://www.pall.com/content/da
m/pall/food-beveragelliterature-
library/non-
gated/kosher/FBPREWEN.pdf
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https://www.ayor.fr/upload/documents/catalogue/AYOR_MERKUR-2021.pdf
https://www.ayor.fr/upload/documents/catalogue/AYOR_MERKUR-2021.pdf
https://www.ayor.fr/upload/documents/catalogue/AYOR_MERKUR-2021.pdf
https://www.pall.com/content/dam/pall/food-beverage/literature-library/non-gated/kosher/FBPREWEN.pdf
https://www.pall.com/content/dam/pall/food-beverage/literature-library/non-gated/kosher/FBPREWEN.pdf
https://www.pall.com/content/dam/pall/food-beverage/literature-library/non-gated/kosher/FBPREWEN.pdf
https://www.pall.com/content/dam/pall/food-beverage/literature-library/non-gated/kosher/FBPREWEN.pdf

ANSES Scientific & Technical Support
Request No 2025-SA-0049

Cartridge Filter Company Country Reference for | Number of | Other Identifier Issue date Expiry date | Laboratory Pore size Cut-off Other Website Comment
type material the models models that issued the threshold
representative | covered covered ACS
accessory

2EP;
499120W07
3SP;
499120W07
3EP;
499120W07
4SP;
499120W07
4EP (2 pm);
499130W07
1SP;
499130W07
1EP;
499130W07
2SP;
499130W07
2EP;
499130W07
3SP;
499130W07
3EP;
499130W07
4SP;
499130W07
4EP (3 pm);
499150W07
1SP;
499150W07
1EP;
499150W07
2SP;
499150W07
2EP;
499150W07
3SP;
499150W07
3EP;
499150W07
4SP;
499150W07
4EP (5 pm);
499210W07
1SP;
499210W07
1EP;
499210W07
2SP;
499210W07
2EP;
499210W07
3SP;
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N | Cartridge Filter Company Country Reference for | Number of | Other Identifier Issue date Expiry date | Laboratory Pore size Cut-off Other Website Comment
o. | type material the models models that issued the threshold
representative | covered covered ACS
accessory
499210W07
3EP;
499210W07
4SP;
499210W07
4EP (10 pm);
499220W07
1SP;
499220W07
1EP;
499220W07
2SP;
499220W07
2EP;
499220W07
3SP;
499220W07
3EP;
499220W07
4SP;
499220W07
4EP (20 pm)
19 | Pleated PES/PET | BEA Italy Bioklaris BCM | 3 BIOKLARIS |20 ACC LY | 08/07/2020 08/07/2025 Carso ? ? Absolute https://www.bea-italy.com/wp-
or PP Technologie cartridge BCM — AAA | 236 filtration rating | content/uploads/2025/06/DS-
s SpA (ltaly) B-CCDD - in  liquids /| BCM-520-WATER-EN.pdf
SB Filtration rating | https://www.bea-italy.com/wp-
AAA = 200, BIOKLARIS: content/uploads/2025/06/DS-
203, 207, 0.2 - 045 - | BCM-521-BEER-EN.pdf
208 or 212 0.65 um | https://www.bea-italy.com/wp-
B=1,230r VINOKLEAR: content/uploads/2025/06/DS-
4 0.45 — 0.65 — | VCK-642-EN.pdf
CC = BC, 0.8 — 1.2 um | https://www.bea-italy.com/wp-
BD, BG or STERYKLEAR: | content/uploads/2025/06/DS-
BM 0.1 - 0.2 - 0.45 | STERYKLEAR-KSP-UK-1.pdf
DD = BG or —0.65 um
BQ
VINOKLEAR
VCK-AAAB
- CC-DD-
EE
AAA = 203,
207, 208 or
212
B=1,230r
4
CC = AT,
AQ, AN or
AC
DD = GG or
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https://www.bea-italy.com/wp-content/uploads/2025/06/DS-BCM-520-WATER-EN.pdf
https://www.bea-italy.com/wp-content/uploads/2025/06/DS-BCM-520-WATER-EN.pdf
https://www.bea-italy.com/wp-content/uploads/2025/06/DS-BCM-520-WATER-EN.pdf
https://www.bea-italy.com/wp-content/uploads/2025/06/DS-BCM-521-BEER-EN.pdf
https://www.bea-italy.com/wp-content/uploads/2025/06/DS-BCM-521-BEER-EN.pdf
https://www.bea-italy.com/wp-content/uploads/2025/06/DS-BCM-521-BEER-EN.pdf
https://www.bea-italy.com/wp-content/uploads/2025/06/DS-VCK-642-EN.pdf
https://www.bea-italy.com/wp-content/uploads/2025/06/DS-VCK-642-EN.pdf
https://www.bea-italy.com/wp-content/uploads/2025/06/DS-VCK-642-EN.pdf
https://www.bea-italy.com/wp-content/uploads/2025/06/DS-STERYKLEAR-KSP-UK-1.pdf
https://www.bea-italy.com/wp-content/uploads/2025/06/DS-STERYKLEAR-KSP-UK-1.pdf
https://www.bea-italy.com/wp-content/uploads/2025/06/DS-STERYKLEAR-KSP-UK-1.pdf
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N | Cartridge Filter Company Country Reference for | Number of | Other Identifier Issue date Expiry date | Laboratory Pore size Cut-off Other Website Comment
o. | type material the models models that issued the threshold
representative | covered covered ACS
accessory
BQ
EE = SB or
MB
STERYKLEA
R KS P -
AAA B - CC
- DD - EE
AAA = 203,
207, 208 or
212
B=1,2,30r
4
CC=FX FY,
FT or FK
DD =BG, BQ
or PH
EE = SB or
MB
20 | Pleated Fibreglass | BEA Italy Cleartrak KTR | 1 CLEARTRA | 20 ACC LY | 08/07/2020 08/07/2025 Carso ? ? Filtration rating: | https://www.bea-italy.com/wp-
/PP Technologie cartridge KKTR-AAA | 237 0.2-0.3-0.5— | content/uploads/2025/06/DS-
s SpA (ltaly) B-CC-DD 1-3-5um CLEARTRAK-UK.pdf
- EE
AAA = 680,
682, 683,
687, 688 or
612
B=1,2,30r
4
CC = NA%,
NB*,  NC*,
ND*, NF or
NL
DD = BQ,
GG or PH
EE = SB or
MB
21 | Pleated Fibreglass | BEA Italy Nanotrak NTK | 1 NANOTRAK | 20 ACC LY | 08/07/2020 08/07/2025 Carso ? ? Filtration rating: | https://www.bea-italy.com/wp-
/PP Technologie cartridge NTKAAAB- | 238 0.5-1.0 ym content/uploads/2025/06/DS-
s SpA (ltaly) CCC - GC - NTK-530-EN.pdf
DD - S
AAA = 200,
207, 208 or
212
B=1,2,30r
4
CCC = NTC
or NTD
GC = GG,
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https://www.bea-italy.com/wp-content/uploads/2025/06/DS-CLEARTRAK-UK.pdf
https://www.bea-italy.com/wp-content/uploads/2025/06/DS-CLEARTRAK-UK.pdf
https://www.bea-italy.com/wp-content/uploads/2025/06/DS-CLEARTRAK-UK.pdf
https://www.bea-italy.com/wp-content/uploads/2025/06/DS-NTK-530-EN.pdf
https://www.bea-italy.com/wp-content/uploads/2025/06/DS-NTK-530-EN.pdf
https://www.bea-italy.com/wp-content/uploads/2025/06/DS-NTK-530-EN.pdf
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N | Cartridge Filter Company Country Reference for | Number of | Other Identifier Issue date Expiry date | Laboratory Pore size Cut-off Other Website Comment
o. | type material the models models that issued the threshold
representative | covered covered ACS
accessory
PH or CQ
DD = SB or
MB
22 | Pleated PP BEA Italy Polyverse LPS | 1 POLYVERS |20 ACC LY | 08/07/2020 08/07/2025 Carso ? ? Filtration rating: | https://www.bea-italy.com/wp-
Technologie cartridge E LPS — AAA | 239 0.5—-1-3-5— | content/uploads/2025/06/DS-
s SpA (ltaly) B-CC-DD 10 — 20 — 40 — | LPS-550-EN.pdf
- SB 80 ym
AAA = 680,
683, 687,
688 or 612
B=1,2,30r
4
CC=VA, VB,
VC, VD, VF,
VL, VM or VN
DD = GG,
CQor PH
23 | Pleated PP BEA Italy Polysan PKP | 1 POLYSAN 20 ACC LY | 08/07/2020 08/07/2025 Carso ? ? Filtration rating: | https://www.bea-italy.com/wp-
Technologie cartridge PKP - AAAB | 240 0.6 — 1.2 - 2.5 | content/uploads/2025/06/DS-
s SpA (ltaly) - cc 4.5-6.5-10 - | PKP-540-EN.pdf
AAA = 200, 20 — 40 - 60 —
202, 203, 120 pm
207, 208,
209 or 212
B=1,234
or 5
CC =KD, KF,
KG, KL, KR,
KS, KT, KV,
KZ or KW
24 | Pleated Nylon 66 BEA Italy Micronyl MLE | 3 MICRONYL | 20 ACC LY | 08/07/2020 08/07/2025 Carso ? ? Absolute https://www.bea-italy.com/wp-
Technologie cartridge MLE -AAAB | 241 filtration rating: | content/uploads/2025/06/DS-
s SpA (ltaly) -CC-DD- 0.2 - 045 - | MLE-750-EN.pdf
SB 0.65 pm
AAA = 200,
203, 207,
208 or 212
B=1,230r
4
CC = DY or
DT
DD = BQ or
PS
VINOKLARI
SVCP -AAA
B-CC-WN
- DD
AAA = 203,
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https://www.bea-italy.com/wp-content/uploads/2025/06/DS-LPS-550-EN.pdf
https://www.bea-italy.com/wp-content/uploads/2025/06/DS-LPS-550-EN.pdf
https://www.bea-italy.com/wp-content/uploads/2025/06/DS-LPS-550-EN.pdf
https://www.bea-italy.com/wp-content/uploads/2025/06/DS-PKP-540-EN.pdf
https://www.bea-italy.com/wp-content/uploads/2025/06/DS-PKP-540-EN.pdf
https://www.bea-italy.com/wp-content/uploads/2025/06/DS-PKP-540-EN.pdf
https://www.bea-italy.com/wp-content/uploads/2025/06/DS-MLE-750-EN.pdf
https://www.bea-italy.com/wp-content/uploads/2025/06/DS-MLE-750-EN.pdf
https://www.bea-italy.com/wp-content/uploads/2025/06/DS-MLE-750-EN.pdf
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N | Cartridge Filter Company Country Reference for | Number of | Other Identifier Issue date Expiry date | Laboratory Pore size Cut-off Other Website Comment
o. | type material the models models that issued the threshold
representative | covered covered ACS
accessory
207, 208 or
212
B=1,230r
4
CC =AY, AL,
AP, AS or AZ
DD = SB or
MB
STERYAQU
A QSP -
AAA B - CC
- DD - SB
AAA = 200,
2083, 207,
208 or 212
B=1,2,30r
4
CC = ZA
ZAA, ZB,
ZBB, ZC,
ZCC or ZD
DD = GG or
cQ
25 | Pleated ED AFIMO (98) MONACO | PUROPLEAT 1 PUROPLEA | 20 ACC LY | 03/11/2020 03/11/2025 Carso ? ? Micronage: 1 | https:/afimo-
pleated T 506 um, 5 pm, 20 | filter.com/produit/puropleat-st-
cartridge pm, 30 pm, 50 | hd/
um
26 | Successive PP 3M France Betapure 2 NT(10- 21 ACC LY | 26/02/2021 26/02/2026 Carso ? ? Filtration rating: | https://www.solventum.com/fr- Reference not found
layers Purification NT10T100S0B 40)T(005- 314 1 pm, 3 ym, 0.5 | fr/home/f/b40066743/
A cartridge 700)SOBA pm, 10 um, 20
NT(10- um, 2 pm, 40
40)T(005- um, 50
700)S2BA absolute, @
95%; retention
threshold:
between 0.5
and 70 pm;
micron  rating:
40 ym, 10 pm,
0.5 ym, 3 ym
27 | Bag PP 3M France 740B30PP001 1 740BXXPPY | 21 ACC LY | 01/09/2021 01/09/2026 Carso ? Threshold in | / https://www.solventum.com/fr-
Purification D1 cartridge YYD1 683 microns fr/home/v/v000190113/
where: XX = (absolute): 1
height: 30, 40 absolute, @
in 99.9%
YYY = grade:
1, 2, 5, 10,
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https://afimo-filter.com/produit/puropleat-st-hd/
https://afimo-filter.com/produit/puropleat-st-hd/
https://afimo-filter.com/produit/puropleat-st-hd/
https://www.solventum.com/fr-fr/home/f/b40066743/
https://www.solventum.com/fr-fr/home/f/b40066743/
https://www.solventum.com/fr-fr/home/v/v000190113/
https://www.solventum.com/fr-fr/home/v/v000190113/
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N | Cartridge Filter Company Country Reference for | Number of | Other Identifier Issue date Expiry date | Laboratory Pore size Cut-off Other Website Comment
o. | type material the models models that issued the threshold
representative | covered covered ACS
accessory
15, 25,40, 70
um
28 | Pleated Nylon 66 3M France LifeAssure 8 BA045A01B | 21 ACC LY | 16/11/2021 16/11/2026 Carso ? Threshold in | / https://www.solventum.com/fr-
Purification BA045A03BA A; 691 microns be/home/v/v000074976/
filter cartridge BA045A02B (absolute): 0.
2 45 and 0.65
BA045A03B absolute, @
g 99.9%
BA045A04B
A
BA065A01B
A
BA065A02B
A
BA065A03B
A
BA065A04B
A
29 | Pleated PES 3M France LifeAssure 8 BNA045F01 | 21 ACC LY | 16/11/2021 16/11/2026 Carso ? Threshold in | / https://www.solventum.com/fr-
Purification BNA045F03BA BA2; 692 microns fr/home/v/v000215549/
2 filter cartridge BNA045F02 (absolute): 0.
BA2; 45 and 0.65
BNAO045F03 absolute, @
BA2; 99.9%
BNA045F04
BA2
BNAO65F01
BA2;
BNA065F02
BNA065F03
BA2;
BNA065F04
BA2
30 | Bag PP 3M France HFM10PPA05 12 HFM10PPAO | 21 ACC LY | 24/09/2021 24/09/2026 Carso ? Threshold in | / https://www.solventum.com/fr-
Purification D cartridge 5D; 750 microns fr/home/v/v000271521/
HFM10PPA1 (absolute): 5,
0D; 10, 20
HFM10PPA2 absolute, @
0D; 99.9%
HFM10PPNO
5D;
HFM40PPAO
5D;
HFM40PPA1
0D;
HFM40PPA2
0D;
HFM40PPNO
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https://www.solventum.com/fr-be/home/v/v000074976/
https://www.solventum.com/fr-be/home/v/v000074976/
https://www.solventum.com/fr-fr/home/v/v000215549/
https://www.solventum.com/fr-fr/home/v/v000215549/
https://www.solventum.com/fr-fr/home/v/v000271521/
https://www.solventum.com/fr-fr/home/v/v000271521/
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Cartridge
type

Filter
material

Company

Country Reference for | Number of | Other Identifier Issue date Expiry date | Laboratory Pore size
the models models that issued the
representative | covered covered ACS

accessory

Cut-off
threshold

Other

Website

Comment

5D;
HFM6B0PPAO
5D;
HFM60PPA1
0D;
HFMB0PPA2

HFM60PPNO
5D

3

=

Pleated

PP

3M
Purification

France Betafine 1 BETAFINE 22 ACC LY | 09/05/2022 09/05/2027 Carso ?
XL10PP010B1 Type XL | 295
A cartridge Length 10 /
20 / 30 / 40
Material PP
Grade 002 /
005 / 010 /
025 / 050 /
100 / 200 /
400 / 700
End caps BO
/B1/B2/CO
/C1/C2/F1
/ F2
Seals A/C

Threshold in
microns
(absolute): 0.
2-05-1-
25-5-10-
20 - 40 - 70
absolute, @
99.9%

https://www.solventum.com/fr-
be/home/v/v000075009/

Reference  found:
XL10PP010B0A

32

Pleated

PES

Sartorius
Stedim
Biotech
GmbH

Germany | Aquasart PS |9 Aquasart PS | 22 ACC LY | 27/09/2022 23/06/2027 Carso ?
filter cartridge 0.2 pym, 10" | 643
0.2 um, 10" 541C2507A1
541C2507A1 Aquasart PS
0.2 ym, 20"
541C2707A2
Aquasart PS
0.2 ym, 20"
541C2507A2
Aquasart PS
0.2 pm, 20"
541C2807A2
Aquasart PS
0.2 pm, 30"
541C2707A3
Aquasart PS
0.2 pm, 30"
541C2507A3
Aquasart PS
0.2 um, 30"
541C2807A3
Aquasart PS
1.0 pm, 30"
541C2524A3
Aquasart PS

Retention
threshold:
and 1.0 ym

0.2

https://shop.sartorius.com/fr/p/a
quasart-ps-cartridge-02-m-
10/5412507A1

Biological
information /
Bacterial retention:
Quantitative
retention of 1 x 107
CFU/cm? of
Brevundimonas
diminuta according
to the ATCC®
19146 ASTM
method
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https://www.solventum.com/fr-be/home/v/v000075009/
https://www.solventum.com/fr-be/home/v/v000075009/
https://shop.sartorius.com/fr/p/aquasart-ps-cartridge-02-m-10/5412507A1
https://shop.sartorius.com/fr/p/aquasart-ps-cartridge-02-m-10/5412507A1
https://shop.sartorius.com/fr/p/aquasart-ps-cartridge-02-m-10/5412507A1
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Cartridge
type

Filter
material

Company

Country

Reference for
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representative
accessory

Number
models
covered

of

Other
models
covered

Identifier

Issue date

Expiry date

Laboratory
that issued the
ACS

Pore size

Cut-off
threshold

Other

Website

Comment

0.2 pm, 40"
541C2507A4

33

Pleated

PP/PES

3M
Purification

France

HF10PP002D0
1 cartridge

24

HF10PP001
DO1;
HF10PP002
DO1;
HF10PP005
DO1;
HF10PP010
DO1;
HF10PP015
DO1;
HF10PP025
DO1;
HF10PP040
D01
HF10PP070
DO1;
HF40PP001
DO1;
HF40PP002
DO1;
HF40PP005
DO1;
HF40PP010
DO1;
HF40PP015
DO1;
HF40PP025
DO1;
HF40PP040
DO1;
HF40PP070
DO1;
HF60PP001
DO1;
HF60PP002
DO1;
HF60PP005
DO1;
HF60PP010
DO1;
HF60PP015
DO1;
HF60PP025
DO1;
HF60PP040
DO1;
HF60PP070
D01

22 ACC LY
793

01/12/2022

01/12/2027

Carso

Threshold in
microns
(absolute): 1
-2-5-10-
15 - 25 - 40
- 70
absolute, @
99.9%

-

https://www.solventum.com/fr-
fr/home/v/iv000169259/
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Company Country Expiry date | Laboratory

that issued the
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Cut-off
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Other

Website

Comment

34

Pleated

PES

DONALDSO | USA LifeTec PES- |3
N Company, WN filter
Inc. element 0.2 pm

LifeTec PES- | 23 ACC LY
WN 0.2 MIC | 394

LifeTec PES-
WN 0.4 MIC
LifeTec PES-
WN 0.6 MIC

22/11/2023 22/11/2028 Carso ?

Sterile  grade
membrane
filters with
ratings of 0.2
um, 0.45 pm &
0.6 um
Filter Grade 0.2
pm, 0.45 pm,
0.6 um
(Retention rates
LRV 27 cm?)

https://shop.donaldson.com/stor
elfr-fr/product/1C230101-
82/prod490007?_requestid=18
930689#
https://www.donaldson.com/con
tent/dam/donaldson/compresse
d-air-and-
processl/literature/emea/liquids/f
ilter-elements/pes-
wn/f11933/eng/PES-WN-
LifeTec-Liquid-Filter-
Elements.pdf

35

Pleated

PES

DONALDSO | USA LifeTec PES-
N Company, BN filter BN 0.45 MIC | 395
Inc. element 0.45 LifeTec PES-
um BN 0.8 MIC

2 models LifeTec PES- | 23 ACC LY | 22/11/2023 22/11/2028 Carso ?

Absolute grade
of 0.45 or 0.65
microns
Absolute grade
rating of 0.45
um

Filter grade:
0.45 pm or 0.65
um

0.45and 0.8 ym
in the ACS

https://www.donaldson.com/fr-
fr/compressed-air-
process/products/liquids/filter-
elements/pes-bn-a/
https://www.donaldson.com/con
tent/dam/donaldson/compresse
d-air-and-
processl/literature/emea/liquids/f
ilter-elements/pes-bn-
a/f119118/eng/PES-BN-A-
LifeTec-Liquid-Filter-
Elements.pdf
https://www.donaldson.com/con
tent/dam/donaldson/compresse
d-air-and-
processl/literature/emea/liquids/f
ilter-elements/pes-bn-
a/f119118/eng/PES-BN-A-0.65-
Lifetec-Liquid-Filter-
Elements.pdf

Reference 0.8 pm
not found online

36

Pleated

PP

DONALDSO | USA
N Company, filter
Inc. 0.4 MIC

LifeTec PP N | 6 LifeTec PPN | 23 ACC LY
element 0.45 MIC | 636

LifeTec PP N
1 MIC
LifeTec PP N
3 MIC
LifeTec PP N
5] MIC
LifeTec PP N
10 MIC
LifeTec PP N
30 MIC

22/11/2023 22/11/2028 Carso ?

Nominal
Retention
Rates: 0.4 or
0.45 ym, 1 pm,
3 pm, 5 ym, 10
pm, 30 um

https://www.donaldson.com/con
tent/dam/donaldson/compresse
d-air-and-
processl/literature/emea/liquids/f
ilter-elements/pp-
n/f119037/eng/PP-N-LifeTec-
Liquid-Filter-Elements.pdf

Retention Rate: 0.4;
1; 3; 5; 10; 30 pm
Percent Removal 98
%: 0.5; 1; 3; 5; 10;
30 um
Percent Removal 90
%: 1;0.5; 2; 3; 5; 20-
30 um
Percent Removal 80
%: 1;1;1; 2; 3; 10-20
um

37

Pleated

PP

DONALDSO LifeTec PP 100 | 6 LifeTec PP |23 ACC LY
N Company, N filter element 100 N 0.6 | 637
Inc. 0.6 MIC MIC
LifeTec PP

USA 22/11/2023 22/11/2028 Carso ?

Absolute
Retention
Rates 0.6 pm,
0.8 ym, 1 pm,

https://www.donaldson.com/con
tent/dam/donaldson/compresse
d-air-and-

processl/literature/emea/liquids/f

Retention Rate: 0.6;
0.8;1;2.4;5; 10 ym
Percent  Removal
99.98 %: 0.6; 0.8; 1;
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https://shop.donaldson.com/store/fr-fr/product/1C230101-82/prod490007?_requestid=18930689
https://shop.donaldson.com/store/fr-fr/product/1C230101-82/prod490007?_requestid=18930689
https://shop.donaldson.com/store/fr-fr/product/1C230101-82/prod490007?_requestid=18930689
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N | Cartridge Filter Company Country Reference for | Number of | Other Identifier Issue date Expiry date | Laboratory Pore size Cut-off Other Website Comment
o. | type material the models models that issued the threshold
representative | covered covered ACS
accessory
100 N 0.8 2.4 ym, 5 pm, | ilter-elements/pp100- 24; 5 10 pm
MIC 10 uym n/f119039/eng/PP100-N- Percent Removal 99
LifeTec PP LifeTec-Liquid-Filter- %: 1; 1; <0.5; 2; >1;
100 N 1.0 Elements.pdf <6 um
MIC Percent  Removal
LifeTec PP 90%: /; I; [; >0.5;
100 N 24 <0.5; >2 ym
MIC
LifeTec PP
100 N 5 MIC
LifeTec PP
100 N 10
MIC
38 | Bag PP Filtration France Filter bags with | 72 72 25 ACC LY | 04/02/2025 04/02/2030 Carso Filtration https://pemflow.fr/wp- Respective filtration
SASU retaining  ring | references references 062 rating: 10 to content/uploads/12.-Les- efficiency (%): 70,
1POG10HPCSI | for filter bags | for filter bags 50 um poches-ACS-2.pdf 75, 85, 95, 99.9
C with with Particle size https://pemflow.fr/wp-
Filter bag with | polypropylen | polypropylen (M): 10, 15, content/uploads/10.-Les-
collar e collars | e collars 20, 30, 50 poches-filtrantes-1.pdf
1POAMP10HP | starting with | starting with um
Csc 1POAMP 1POAMP
95x6400x11 | 95x6400x11
X3, i.e. | x3, i.e.
20,064,000 20,064,000
references references

for filter bags
with
polypropylen
e collars
starting with
1PO

72
references
for filter bags
with retaining
rings starting
with 1POG

for filter bags
with
polypropylen
e collars
starting with
1PO

72
references
for filter bags
with retaining
rings starting
with 1POG

Page 113 /120



https://www.donaldson.com/content/dam/donaldson/compressed-air-and-process/literature/emea/liquids/filter-elements/pp100-n/f119039/eng/PP100-N-LifeTec-Liquid-Filter-Elements.pdf
https://www.donaldson.com/content/dam/donaldson/compressed-air-and-process/literature/emea/liquids/filter-elements/pp100-n/f119039/eng/PP100-N-LifeTec-Liquid-Filter-Elements.pdf
https://www.donaldson.com/content/dam/donaldson/compressed-air-and-process/literature/emea/liquids/filter-elements/pp100-n/f119039/eng/PP100-N-LifeTec-Liquid-Filter-Elements.pdf
https://www.donaldson.com/content/dam/donaldson/compressed-air-and-process/literature/emea/liquids/filter-elements/pp100-n/f119039/eng/PP100-N-LifeTec-Liquid-Filter-Elements.pdf
https://pemflow.fr/wp-content/uploads/12.-Les-poches-ACS-2.pdf
https://pemflow.fr/wp-content/uploads/12.-Les-poches-ACS-2.pdf
https://pemflow.fr/wp-content/uploads/12.-Les-poches-ACS-2.pdf
https://pemflow.fr/wp-content/uploads/10.-Les-poches-filtrantes-1.pdf
https://pemflow.fr/wp-content/uploads/10.-Les-poches-filtrantes-1.pdf
https://pemflow.fr/wp-content/uploads/10.-Les-poches-filtrantes-1.pdf

ANSES Scientific & Technical Support
Request No 2025-SA-0049

ANNEX 12: NEED TO REMOVE PARTICLES NATURALLY PRESENT IN THE RESOURCE
OR RESULTING FROM AUTHORISED TREATMENTS

1. Methods for measuring particle size and associated standards

Particle size analysis enables the particle size distribution within a sample to be quantitatively
determined. Particle size analysis is based on several standardised methods, the choice of
which depends mainly on the range of particle sizes, their shape, their state of aggregation
and the application context (Houghton et al. 2024):

e Sieving is a mechanical separation method based on passing a sample through a
series of sieves with standard mesh sizes. The mass of particles retained on each
sieve is measured in order to determine the particle size distribution (Houghton et
al., 2024). In accordance with the standards governing this technique (NF ISO
3310-154, NF ISO 565%, ASTM E11%, ASTM C136°7), it is mainly used for particles
ranging in size from 20 ym to several millimetres.

e Laser diffraction is based on an analysis of the scattering of light produced by
particles traversed by a laser beam. Particle size distributions are calculated using
the Fraunhofer or Mie theories, assuming equivalent spherical particles (Houghton
et al., 2024). This standardised method (ISO 13320%, ISO 21501-2%°, ASTM
B8227°) enables rapid analysis across a wide range of dimensions, from a few tens
of nanometres to several millimetres. However, it does not provide any direct
information on particle morphology or density, which is why it is combined with
complementary techniques such as microscopy or specific surface area
measurement (Houghton et al., 2024).

e Scanning electron microscopy (SEM) combined with dynamic image analysis (DIA)
enables detailed characterisation of particle size and morphology, particularly for
fine and nanostructured materials. SEM offers high resolution and a large depth of
field, enabling the precise observation of particles on the nanometre scale

64 Standard NF ISO 3310-1. Test sieves - Technical requirements and testing - Part 1: Test sieves of
metal wire cloth.

65 Standard NF 1SO 565. Test sieves - Metal wire cloth, perforated metal plate and electroformed sheet
- Nominal sizes of openings.

66 Standard ASTM E11. Standard Specification for Woven Wire Test Sieve Cloth and Test Sieves.
67 Standard ASTM C136. Standard Test Method for Sieve Analysis of Fine and Coarse Aggregates.
68 Standard 1ISO 13320. Particle size analysis - Laser diffraction methods.

69 Standard 1SO 21501-2. Determination of particle size distribution - Single particle light interaction
methods - Part 2: Light scattering liquid-borne particle counter.

70 Standard ASTM B822. Standard Test Method for Particle Size Distribution of Metal Powders and
Related Compounds by Light Scattering.
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(Houghton et al., 2024). DIA, which is governed by the ISO 13322-17" and I1SO
13322-272 standards, enables the statistical analysis of populations of moving
particles and provides comprehensive information on shape, elongation and
aggregation state, unlike methods based solely on equivalent size (Houghton et al.,
2024).

2. Removal of iron hydroxides and manganese oxides

Since iron (Fe?*) and manganese (Mn?*) can occur naturally” in groundwater through the
infiltration and leaching of these ions through the soil (Vigouroux 2004), many NMW or SW
bottling plants are equipped with the following authorised treatment processes:

— natural aeration of raw water by air injection (oxidation of iron and slight oxidation of
manganese);

— removal of iron hydroxide by filtration through sand filters;

— removal of manganese by catalytic oxidation, adsorption and retention on manganese
filters (MnOy). It should be noted that these filters also act as catalysts on ferrous ions
that have not been oxidised.

Sand and manganese filters can be used together in the same unit, forming dual-layer filters
with the heavier MnO; at the bottom and the sand on top.

In studies conducted on natural and artificial water samples containing iron and manganese
(Ellis, Bouchard, and Lantagne 2000), the particle size of iron hydroxide and manganese oxide
varied in the same way and ranged from 1.5 to 50 ym in oxidation tests carried out at pH 8.
Particle size analysis was carried out using a laser diffraction instrument.

Dashtban and Barbeau (2016) determined the particle size distribution of iron hydroxide and
manganese oxide particles using three techniques: laser diffraction, dynamic light scattering
and fractionation through serial membrane filtration. They conducted tests by varying different
water parameters (pH, ionic strength, hardness, conductivity and zeta potential).

Regardless of the variations in water parameters, the size of more than 80% of the iron
hydroxide particles, as determined by laser diffraction, was between 3 and 8 pm.

On the other hand, manganese oxides were strongly affected by the characteristics of the
water. The higher the pH, the smaller the manganese oxide particles: at pH 8, almost all the
manganese oxide particles were between 30 kDa and 0.1 ym in size; at pH 7, 75% were
between 0.1 and 0.45 um in size; and at pH 6, more than 30% were larger than 0.45 ym.

Similarly, water hardness affects particle size. It was found that the concentration of Ca?* ions
had an impact on the destabilisation of colloidal manganese oxides. Moreover, Dashtban and

71 Standard ISO 13322-1. Particle size analysis - Image analysis methods - Part 1: Static image analysis
methods.

72 Standard 1SO 13322-2. Particle size analysis - Image analysis methods - Part 2: Dynamic image
analysis methods.

73 Iron and manganese present in groundwater may be of natural (e.g. leaching from atmospheric
deposits or from soil, dead plant matter) or human origin (e.g. industrial discharges, mining activities).
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Barbeau (2016) demonstrated that the removal of manganese can be more problematic than
that of iron because of the formation of colloidal manganese particles no larger than a few tens
of nanometres, especially in soft water (< 100 mg CaCOs.L™") with low ionic strength and high
pH.

3. Removal of colloids

In natural environments, various categories of colloids can be distinguished based on their
origin and composition. These include the mineral colloids that make up soil, organic colloids
resulting from the decomposition of living matter, biocolloids such as bacteria and viruses, as
well as mixed colloids combining mineral and organic phases (Pédrot 2009). However, in the
case of NMW and SW characterised by their underground origin and their "original purity", the
presence of colloids is mainly confined to the mineral phases. These mineral colloids mainly
include clays, carbonates, iron and manganese oxides, and phosphates (Pédrot 2009). Their
complexation abilities vary depending on several parameters, such as the degree of
crystallisation, particle size, the presence of impurities or coprecipitates, as well as the physico-
chemical conditions of the medium, particularly pH and redox potential. These interactions can
also alter the aggregation state of colloids and, consequently, their effective size and mobility
(Pédrot 2009).

As shown in Figure 13, colloids can range in size from 1 nm to 1 ym.

molecules

*
*

colloids

wn

uspended particles

*

\ \
10 107 108 107 10 105 104 103 102 10" Diameter (m)

Figure 13: Theoretical sizes of molecules, colloids and suspended particles in groundwater (Gardner and
Apul 2004).

4. Particle size related to the abrasion of filter materials

The sand used for filtration in water treatment is mainly selected on the basis of its friability, in
order to minimise the risk of fines forming. However, this risk is not zero. Moreover, this sand
may be subject to abrasion caused by the grains rubbing against one another during filling and
washing of the filter. The types of filters used are either closed, "rapid" or pressurised units
(high filtration rates of up to 50 m-h') or "open" units (filtration rates ranging from 7 to 20 m-h™")
(Suez 2026). "Abrasion residues are not completely removed by washing. Existing methods
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for determining abrasion do not provide accurate results regarding the behaviour of filter
materials during operation" (NF EN 1290474, NF EN 129117%).

Activated alumina is used in NMW and SW to remove any arsenic that may be present in the
resource. This is a granular product, available in several particle sizes and consisting of
irregularly shaped (non-moulded) particles. For example, a particle size distribution may
correspond to particles ranging in size from 1.4 to 2.0 mm, or from 2.0 to 4.74 mm (NF EN
137537). It has high mechanical strength and excellent abrasion resistance (Surappa, Prasad,
and Rohatgi 1982). No literature references were found specifying the sizes of fines obtained
from particle abrasion.

74 Standard NF EN 12904. Products used for treatment of water intended for human consumption -
Silica sand and silica gravel.

75 Standard NF EN 12911. Products used for treatment of water intended for human consumption -
Manganese greensand.

76 Standard NF EN 13753. Products used for treatment of water intended for human consumption -
Granular activated alumina.
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