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Parker Bioscience Filtration
Setting the standard

Parker brings extensive experience through our scientists, engineers and sales
representatives to the process of offering specific filtration systems to meet the needs
of your production process. Support services are available covering a wide range of
activities including scale-up advice from laboratory through pilot scales to production
systems, validation support on-site technical support, design and manufacturing of
custom housings and filtration products.

Committed to quality Validation support services

Quality is of paramount importance to Parker. As such we have Parker has extensive laboratory facilities and trained personnel
been certified to ISO9001, providing a quality management system capable of providing a range of validation services to support
that covers the entire organization including R & D, production, manufacturers in meeting their requirements for process
warehousing, materials management and customer support. In validation relating to the use of filtration products.

addition, our manufacturing facilities operate to the principles of
cGMP.

Our manufacturing facilities are also certified to ISO14001
Environmental Management Standard and 1S013485
Medical Device requirements.

Validation and product certification
To certify that Parker products meet the required regulatory and
quality standards of the industries that we supply, all filters are
supplied with a certificate of conformance. These certificates are
linked to validation documents for both prefilter and sterilizing
grade membrane filter products that define methodologies and
data appropriate to each filter type. This information typically
includes:

Technical specifications.

Biological safety testing information;

USP <88> Class VI - 121C Plastics and equivalents.

Extractable testing including 21CFR211.72 and 210.3(b),

6 for fibre release.

Purified water filtration quality including TOC, bacterial endo-

toxins, conductivity and particle release.

Chemical compatibility guidance information.

Thermal stability.

Correlation of an appropriate non-destructive integrity test to a

defined bacterial challenge.

EC Food contact safety specification.



Clean-in-place

Successful and economic use of process cartridge filters is dependent upon employing correct procedures to ensure that the filters are
not damaged and their lifetime in the application is maximized. Parker cartridges are designed to withstand adverse conditions of use,
but by adhering to the following guidelines, the likelihood of premature blockage, integrity test failure and process stoppages will be
reduced.

This document provides guidelines that are intended for incorporation into Standard Operating Procedures. Recommendations should
be considered flexible and continuous monitoring should be carried out to improve the process as on-going experience is gained.

The following 4 guidelines are key to a good CIP practice:
Good regular cleaning can greatly increase the life of a filter. Little and often is better than an occasional strong clean.
Improving efficiency of cleaning can result in increased filter life.
Effective sanitization is important to maintain product quality.
Inappropriate cleaning regimes can damage filters.

The following three-stage filtration system (Figure 1) with ancillary supplies is used as an example throughout the document. Between
‘process in' and ‘process out’ the 3 filter stages can be seen. Over each filter system it is recommended that the differential pressure
(dP) be monitored and recorded by (automated) pressure sensors. The temperature should be measured and recorded downstream of
the final filter. A CIP system (upper left) can provide flushing and cleaning of the system. A steam supply can be used to steam sterilize
the filter system.
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Figure 1 - Example three-stage filtration system




Usual suspects

The following pictures show typical contaminants on filter media in water, beer and wine applications.

Microscope image of Carbon on
process water filter from Carbon
bed

Microscope image of yeast
on wine prefilter

SEM of scale on membrane filter
for bottled water
(Calcium scale)

SEM image of yeast
on membrane filter
in wine application

SEM of Aluminium silicates (clay
minerals)
on bottled water final filter

Microscope image of PVPP
on beer trap filter

SEM image of scale on
membrane filter
for bottled water
(Calcium - Magnesium scale)

SEM image of Diatomaceous
earth on wine prefilter

Microscope image of
scale on membrane filter

for bottled water SEM of beerstone

(Ferric Iron / complexes on final filter
from organic material
with colloidal Iron)
SEM image of bacteria on SEM of CMC

bottled water final filter on wine prefilter




Guideline parameters

Water and cleaning solutions

All water and cleaning solutions should be prefiltered prior to contacting the process filters in order to avoid filter blockage
occurring due to the CIP process. The protection offered to the process filters is greater if finer prefilters are used. The CIP filter
rating chosen is dependent on the tightest micron rating of filters in the filter train that receives the CIP solution direct.

In the example filter train 10 micron PEPLYN HA - 1.0 micron PREPOR NG - 0.45 micron BEVPOR PH, if the CIP solution is
brought first over the 10 micron filtter followed by the other stages, then this filter will determine the retention rating of the CIP
filter. However, if the cleaning solution is brought simultaneously over the 3 stages, then the filter for the CIP solution must be
sufficiently fine to protect the finest pore size of the process filters. In the example that is the 0.45 micron BEVPOR PH filter.

The following guidelines can be used:
When cleaning depth (media) filters, use a depth filter with a micron rating of up to two grades higher. For example, a 20
micron PEPLYN PLUS CIP prefilter for a 10 micron PEPLYN PLUS process filter.
If back-washing a depth filter that is suitable for back flushing, use the same grade or finer for prefiltration purposes to avoid
contaminating the downstream side of the filter being back-washed.
When cleaning membrane final filters directly, prefilter using a media cartridge with an absolute rating one grade higher or a
membrane filter up to two grades higher. For example for a 0.45 micron BEVPOR PH filter, use a 0.6 micron PEPLYN PLUS.
In both cases, assess performance with time in order to optimize the lifetime to blockage of the individual stages.

Cleaning solutions should be freshly prepared.

Conductivity of cleaning solutions can be monitored to ensure that the correct concentrations are used. Suppliers of cleaning
solutions can provide information on conductivity values relative to concentration.

Gradual temperature

Temperature Gradual changes, no shock
Cold 4°C to 30 °C (i.e. ambient)
Warm 40°Cto60°C
Hot 60°Cto95°C
Duration 15 to 30 minutes at required temperature
Flow rate Ideally 20% of process flow rate
Direction Forward direction unless back flush on trap filter
Back flush Up to 1.5 times the process flow




Maximum differential pressure (dP)

What is differential pressure?
Differential pressure is the difference in pressure between two points in a system. In a filtration system, the differential pressure is the
pressure between the upstream side of a filter and the downstream side of a filter.
Differential pressure is directly proportional to flow rate (Where velocity does not limit flow).

The following example shows the differential pressure over a two-stage system:

P1=3bar/ 45 psi

P2 = 2.5 bar / 38 psi

P3=0.5 bar / psi

¥

Figure 2 - Differential pressure over a two-stage system

P2 -P3=2.0bar

P1-P2=05bar

Relationship between dP and blockage:
If it is assumed that blockage is a constant process. Then when the available surface area is 50% blocked the differential pressure is
increased by a factor of 2.

This is due to the fact that the same flow rate is being processed through an area half of the original filtter surface area. This is shown in
the following diagrams.

0000000000 0000000000 0000000000 0000000000

OOOOOOOOOOOOOOOOOOOO OOOOOOOOOOOOOOOOOOOO OOOOOOOOOOOOOOOOOOOO .O.O.O.O.O..........
OOOOOOOOOOOOOOOOOOOO OOOOOOOOOOOOOOOOOOOO .................... ....................
OOOOOOOOOOOOOOOOOOOO .O.O.O.O.O.O.O.O.O.O .................... ....................
OOOOOOOOOOOOOOOOOOOO .................... .................... ....................

O
%
S
<0
<0
<0
<0
<0
<0
S
0
Py
-:
®
oo
oo
oo
S0
oo
S0
®
b4
°
2
®
oo
oo
o0
oo
S0
S0
®
O9
°
2
®
oo
®
®
S0
oo
S0
o0
®
%9

Q000000000 000000000

There are 60 particles in 1L
Flow rate through 120 pores
=1L/min (8.3 mls/min/pore)

Clean differential pressure
=100 mbar

Flow rate through 60 pores
=1L/min (16.6 mls/min/pore)

Differential pressure
=200 mbar

Flow rate through 30 pores
=1 L/min (33.3 mls/min/pore)

Differential pressure
=400 mbar

Flow rate through 15 pores
=1 L/min (66.6 mls/min/pore)

Differential pressure
=800 mbar
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With this data a typical blockage curve can be drawn:
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Figure 3 - Typical blockage curve

Depth (media) filters

5
40 4 1.5
60 3 1.0
80 2 0.5
90 1 Not recommended
>100 (Steam) 0.3 Not recommended

Table 1 - Maximum recommended differential pressure over depth filters

*Reverse flow is only recommended for PEPLYN range, PREPOR PP and PREPOR NG pleated polypropylene depth (media) filters.
Back washing clarification filters is a generally accepted technique and some filters, such as PEPLYN HA, have been specifically
designed to improve the efficiency of the back-wash operation.

Always consult individual cartridge specification before adopting backwash cleaning. Close control of the conditions is required,
although these pleated polypropylene products are robust and will accept some abuse.

Membrane filters
Back washing of membrane filters is not recommended.

>100 (Steam) 0.3

Table 2 - Maximum recommended differential pressure over membrane filters
8|



When to clean ?

Cleaning frequency can be based on time or blockage. As blockage occurs exponentially, filters should be cleaned before rapid,

unrecoverable blockage occurs. Typically CIP should be conducted when a rise in the dP starts to occur (ideally when the dP rises above
100 to 200 mbar over the starting dP at process flow rate with clean filters) to remove blockage particulate and prolong the lifetime of

the filters.
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Figure 4 - Example of when to perform a CIP

CIP can also be based on time, for example weekly to control microbial levels or can be performed between batches. Good regular

cleaning can greatly increase the life of a filter resulting in improved economics. Little and often (figure 4A’) is better than an occasional

strong clean (igure '4B").
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Figure 4A - Example of regular clean extending life to blockage
2000
1500
ey
(1]
Q
E
e
2 1000
[
T
s
3
g 500
° /
% 500 1000 1500 2000
Time

Figure 4B - Example of occasionally strong clean not reducing dP
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Compatibility

Before using any chemicals, check the compatibility of the filter prior to use. If in doubt, contact Parker. As Parker exercises a policy of
continual product development cartridge specifications may change, however, the general guidelines below can be applied.

Caustic (NaOH) in a buffered
sanitizer

BEVPOR 1000 hours!
Hot water 85°C PEPLYN, PREPOR PP, PREPOR NG 245 hours!
PREPOR GF, PREPOR GP 100 hours?
BEVPOR 25 hours?
Steam 121°C PEPLYN, PREPOR PP, PREPOR NG 100 hours?
PREPOR GF, PREPOR GP 10 hours?
0.352% NaOH (and <0.6% EDTA) @ 60°C BEVPOR 336 hours®

0.352% NaOH (and <0.6% EDTA)

BEVPOR, PEPLYN, PREPOR PP, PREPOR NG

>1000 hours®

PREPOR GF, PREPOR GP

18 hours?

Chlorine Dioxide (ClO,) Sodium
Hypochlorite

0.54% PAA (and <0.54% H,0,, <0.54% AA) BEVPOR >1000 hours®

Peracetic Acid (PAA) 0.15% PAA (and <0.15% H,0,, 0.15% AA) @ 50°C BEVPOR 240 hours*
0.05% (500 ppm) PAA PREPOR GF, PREPOR GP 168 hours?
0.15% H,0, @ 50 °C BEVPOR 600 hours*
Hydrogen Peroxide (H,0,) 0.4% H,0, (and <0.13% AA, <0.1% PAA) BEVPOR 600 hours*
0.2% H,0, (and <0.065% AA, <0.1% PAA) @ 50 °C BEVPOR 240 hours*
PhOSphE:i,i é':]sigﬂ / Nitric 1% HNO, and 1% H,PO, @ 55 °C BEVPOR 256 hours?
o 2% SO, BEVPOR 168 hours?

Sulphur Dioxide (SO,)
0.5% SO, BEVPOR, PEPLYN, PREPOR GF, PREPOR GP 756 hours?
10ppm free Cl BEVPOR, PEPLYN, PREPOR PP, PREPOR NG 336 hours?

1700ppm total Cl

BEVPOR

>1000 hours'

Chlorinated Alkaline

<500ppm Chlorine (<0.15% KOH) @ 50°C

BEVPOR

72 hours
(at least)?

*All conditions at ambient (25 °C) unless otherwise stated.
References: 1 = T6562, 2 = Beverage Cleaning Guidelines (2003), 3=T9122, 4 =T9123,5=T8716, 7 =T9146, 8 = T8983, 9 = T7439,

10 = VSG9256/TR13341.

Notes:

The guidelines are based on tests with chemicals from commonly used industry suppliers and the concentrations are based upon the

information in the TDS / MSDS.

Testing was conducted using clean, unused filters in controlled laboratory conditions and therefore can not simulate the effects caused
by use in applications where the filter componentry may be weakened by prolonged exposure to aggressive process liquids and
exposure to high dP through blockage or high flow.

It is recommended to regularly integrity test (for example weekly) BEVPOR filters in processes to check their performance. Integrity
testing will enable the user to verify that no filter damage has occurred during storage, installation or following procedures such as

chemical cleaning prior to use or during the subsequent manufacturing process.




Integrity testing

Most membrane filters can be tested to ensure that they are integral before use. This should always be carried out to ensure that the
cleaning procedures have not damaged the cartridges in any way. Detailed integrity test procedures and training are available

on request.
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Figure 5 - Filtration system with recommended integrity test connections




Clean-in-place procedures

Cold water chase End of batch, change of product N/A 5-30 5 20
Cold water rinse CFZZZ%Zf;t%rs‘jﬁ?' Daily 5-10 10 20
Back washing Regeneration Daily, weekly 5-30 10 150-200 reverse
Warm or hot water Change of pr_oduct, Daily 40-80 10 20
rinse regeneration
reEZi:enri:;Ln Ch?‘zg:nogrzii%dnmt' Daily, weekly 2060 20 Soak af’ior 5 mins
Chemical sanitization Sanitization Daily, weekly 20-60 20 Soak aftze?" 5 mins
Hot water sanitization Sanitization Daily, weekly 80-90 20 20
Steam-in-place Sanitization Daily, weekly 105-130 20 Very low steam flow
Autoclaving Sanitization Prior to storage 121 20 N/A
Short-term storage Storage - 20 N/A N/A
Long-term storage Long-term storage - 20 N/A N/A

Table 3 - details on CIP procedures

To avoid the transport of particles from the prefilters to the final filter, the cleaning solution over a filter should always be drained
whilst that filter is being rinsed. When the cleaning solution at the drain runs clear the inlet to the next filter can be opened and the

drain closed so the cleaning solution flows to the next filtter. This procedure is shown in Figures 2, 3 and 4.

HOT WATER

COLD WATER ?

CIP SOLUTION

Air or N2 Air or N2 Air or N2

PROCESS IN ? ? D¢

ﬂ??
¢

Figure 6 - Forward rinse/clean of the first filter stage
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STEAM
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Figure 7 - Forward rinse/clean of the second filter stage
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Figure 8 - Forward rinse/clean of the third filter stage

STEAM

Alternatively during any rinsing or cleaning period, filter stages can be cleaned simultaneously. The advantage of rinsing simultane-
ously is that the overall cleaning time can be reduced, however, if this is carried out the prefilter for the water (or CIP solution) must
be sufficiently fine to protect the finest pore size of process filter. This is shown in the following figure (figure 5).
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HOT WATER *]|
COLD WATER ? ?

CIP SOLUTION

Air or N2 Air or N2 Air or N2

£ ? 1 9 b

PROCESS OUT

PROCESS IN

Figure 9 - Simultaneous rinse/clean of the three filter stages

Cold water chase

This is a cold water flush carried out to push product out of the line. It is often controlled manually by observing the change from
product to water through a sight glass, or by on line conductivity measurement. It is carried out to maximize the volume of product
transferred, but also to ensure that water-insoluble species are pushed through the media in the process liquid, thereby preventing
them from binding to the filter media and causing premature blockage.

Conditions

5°Cto30°C

Maintain for 5 minutes

20% of process flow rate

Procedure

Cold water flush to package or transfer tank

Stop when clean water is detected in downstream sight glass
or by change in conductivity

Cold water rinse

This is a general rinse to clear the filters of product and water soluble blocking materials, or cleaning agents or before first use to
ensure that no debris is in the filter after installation. This step is also used to wet out filters for integrity testing.

Conditions

5°Cto30°C

Maintain for 5 minutes

20% of process flow rate

Procedure

Isolate housings

Flush to drain until clear in first housing

Open the inlet to the next housing and close the drain

Repeat for all housings in series

Rinse all housings simultaneously for the specified time

Drain the system or proceed to next operation




Back washing

Back washing can be carried out as part of any of the rinsing or cleaning procedures. Back wash is usually only effective for
prefiltration stages. Backwash should not be performed on membrane filters as the chance of damage is high, and blockage will
be unaffected.

The flow rate used during backwashing should be as high as possible without exceeding the recommended maximum differential
pressure of the cartridge. In small systems this is often possible. In larger systems, pump capacity may limit the flow. As a
guideline, a flow rate of 1.5 to 2 times the process flow rate is recommended.

Conditions

5°Cto30°C

Maintain for 10 minutes

150 - 200% of process flow rate, reverse flow

HOT WATER *]|
COLD WATER f

CIP SOLUTION

Air or N2 Air or N2 Air or N2

1 9 £ 9 1 @

PROCESS IN PROCESS OUT

Figure 10 - Simultaneous rinse/clean of the three filter stages

Warm / hot water rinse

Again this is a general rinse to further clear the filters of product and water soluble blocking materials. This procedure can also serve to
gradually increase the temperature of the filter in preparation for hot water sanitization or steam sterilization.

Conditions

40°Cto80°C

Maintain for 10 minutes

20% of process flow rate

Procedure

Isolate housings

Introduce warm or hot water to the cold water contained in the first filter housing

Flush to drain until clear in first housing

Open inlet to next housing and close the drain

Repeat for all housings in series

Rinse for specified time

Drain the system or proceed to next operation




Chemical regeneration

Chemical cleaning is performed to remove blocking materials that are not removed by water rinses, e.g. colloidal iron complexed with
organic material, scales, trapped proteins, sugars, CMC. This can provide regeneration of the filters. The CIP could effectively increase
the life to blockage of the filter by removing some of the contamination from the filter media. This can be enhanced by introducing a
specific regeneration procedure.

The procedure can be simplified if the filter is compatible with chemicals already in use for other clean-in-place purposes. However,
incorporating the filter CIP with a full system CIP may be false economy, as debris washed from the inner surfaces of lines and fittings
may block the filter. Therefore it is recommended to prepare fresh cleaning chemicals for cleaning filters.

20°Cto 60°C

Maintain for 20 minutes

20% of process flow rate 5 mins
Soak for 15 mins

Procedure

Cold water rinse

Warm or hot water rinse

Make up the required CIP solution

Isolate housings

Introduce CIP solution to the first filter housing

Flush to drain until clear in first housing

Open inlet to next housing and close the drain

Repeat for all housings in series

Circulate or stand for required duration

Drain the system or proceed to next operation

The advantage of carrying out the filter CIP in series through all of the filters is that the CIP solution is filtered by the existing process
prefilters. In some circumstances it may be advisable to CIP each filtration stage separately, for example, if colour is not a good
indicator of CIP solution cleanliness then apparently clean solution from the first filter may contain enough partially dissolved species
to block the next filter. If the stages are cleaned separately then the prefilter for the CIP solution must be chosen so as to offer full
protection to the tightest filter in the system.
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Chemical sanitization

Particularly when steam is not available elevated temperature sanitization may be supported by chemical sanitizers. The following
sanitizers can be used:

Alcohol 75 % ethanol in water Also has some regnerative effect.
! 150 ppm (initial) : ) )
H hlorit May lead to flavour taints as difficult to rinse.
ypochiorite 50 ppm (long term) v vourtel ey !
Sulphur dioxide 2% in water Only usable in sealed vessels due to liberation of gas into the
atmosphere.
. ) 500 ppm (initial ike vi iy ri iti i
Peroxyacetic acid pp ( ) Smells l_lkg vinegar but easﬂy rinsed and small quantltlles quickly
100 ppm (long term) dissipate, usually leaving no flavour or odour taints.
Proprietary disinfectants As manufacturers' instructions Examples - Divosan Active, P3- Oxona Active.

Maintain for 20 minutes

20% of process flow rate 5 mins
Soak for 15 mins

Procedure

Cold water rinse

Warm or hot water rinse

Make up the required CIP solution

Isolate housings

Introduce CIP solution to the first filter housing

Flush to drain until clear in first housing

Open inlet to next housing and close the drain

Repeat for all housings in series

Circulate or stand for required duration

Proceed to next operation

17




Hot water sanitization

Hot water sanitization is no more than a continuation of the hot water rinse, although the necessity for flow is only to ensure that
all parts of the system reach specified temperature for the required duration. The effectiveness of the procedure is enhanced by

leaving the filter housing full of hot water and allowing it to cool naturally.

The following conditions are usually satisfactory to ensure adequate system and filter sanitization on a daily basis:

80 °C to 90 °C (85 °C recommended)

Maintain for 15 to 30 minutes
(20 minutes at 85 °C recommended)
then close off housing and allow to cool down

20% of process flow rate
gentle flow to drain or circulation to stabilize
temperature throughout the system

Procedure

Isolate housings

Slowly introduce hot water to the cold water remaining in the housing from the
previous step. This will ensure that the temperature increase is gradual,
reducing thermal shock of the filters.

Flush to drain until clear in first housing

Open the inlet to the next housing and close the drain

Repeat for all housings in series

Rinse all housings simultaneously for the specified time ensuring that the
housings are at the specified temperature for the duration of the rinse
(use temperature probes, temperature stickers on housings)

Isolate housings and allow to cool naturally or proceed to next operation

18




Steam-in-place (SIP)

Steam will effect a more efficient sanitization than hot water. By adopting the recommended temperature and duration, a properly
designed system will be sterilized to standards accepted within manufacture of pharmaceuticals. The drawbacks are the availability of
steam in some facilities, the additional management of the process and the corrosive and erosive effects on the filter, which may lead to
shortened operational life. Where full sterility is required, or where hot water sanitization alone is known to be insufficient:

Temperature 105 °C to 130 °C (121 °C recommended)

Maintain for 15 to 30 minutes

Duration (20 minutes at 121 °C recommended)

Minimal - controlled by ‘cracked’ valve,
orifice plate or steam trap

Procedure

Cold water rinse

Flow rate

Warm or hot water rinse

Steam through filters in series or steam individual stages separately or steam final
filter stage only

Allow pressure and temperature to rise and fall slowly

Close downstream valves as pressure approaches 0 barg (100 °C)

Allow temperature to drop to 50 °C to 60 °C

Minimal steam flow should be used, controlled through ‘cracked’ valves, steam traps or an orifice plate directed to drain. It is good
policy to keep all external valves slightly ‘cracked’. This helps prevent air traps, condensate build-up and helps to sterilize the valve
itself. Good steam quality and condensate management are essential to protect the filter. Use of chemical CIP between the cold and hot
water rinses will aid the SIP process by washing away contamination that may otherwise be ‘baked’ onto the filter by the steam.
Cooling after steaming may be accelerated by flowing compressed gas across the upstream side of the cartridges (take care not to
exceed maximum differential pressure).

See Application Support Document - Steam-In-Place for more information.

Autoclaving

Filter cartridges may be removed from their housings and steam sterilized in an autoclave. This would not normally be carried out as a
regular procedure unless the process is prone to regular microbial contamination and on-line steam is not available. If this is the case,
then when the filters are removed, the remaining system may be hot sanitized with over-strength chemicals which would otherwise

damage the filter.

Cold water rinse

Warm or hot water rinse

Chemical regeneration if needed

Cold water flush

Remove the cartridges from the housings with care

Place cartridges in an autoclave bag if possible

Place the cartridges on their side in the autoclave

Autoclave the cartridges on a 121 °C liquid cycle

When autoclave can be opened, immediately seal the autoclave bags
if the cartridges are to be stored

Check o-rings prior to re-installation




Short-term storage

If the filters are not to be used straight away for filtering the next batch of product but will be used in the next 1 to 4 days or within a
month, then it is recommended to store the filters in an appropriate medium to prevent microbial growth in the housing.

Before short-term storage the filters need to be sanitized (see hot water sanitization, chemical sanitization and SIP for more information).

After the sanitization of the filters, the filters can be stored in the following solutions.

Solution Concentration Comments
Peroxyacetic acid 100 ppm Up to 24 hours
Peroxyacetic acid 500 - 2000 ppm 1-4 days

4 days - 1 month

rydrogen peroxide 500 - 2000 ppm Refresh solutions every 7 days
Citric acid / K,S,0, 1000 - 2000 ppm Up to 30 days
Nitrogen blanket Pure - pressure 1 - 1.5 barg Up to 30 days

Check pressure regularly

Long-term storage

For long-term storage (longer than 1 month) it is recommended to remove the cartridges from their housings. Care should be taken

to ensure that they are placed in an area where they can not be damaged. If possible, they should be autoclaved or dried and placed in
their original packaging for protection. Alternatively, the cartridges may be left in their housings or in a soak bath with suitable chemical
sanitizer.

Procedure

Cold water rinse

Warm or hot water rinse

Chemical regeneration if needed

Chemical sanitization, hot water sanitization or SIP

Cold water flush or allow filters to cool to below 40 °C

Remove the cartridges from the housings with care

After these procedures have been carried out, either autoclave the cartridges, dry them for a few hours at a temperature of 50 °C to 60 °C
in a convection aven, or place them in a soak bath. If the latter is chosen, the chemical solution should be changed regularly according to
the manufacturer’s instructions.

If drying can not be achieved, storage in one of the following solutions:
70% ethanol.
0.1 % citric acid / K25205, refresh the solution every 20 days.
50 ppm hypochlorite, refresh solution weekly or when below 40 ppm (test kits available from cleaning solution manufacturer).
Specified storage solutions by the cleaning solution manufacturer. The chemical solution should be changed regularly according
to the manufacturer’s instructions. Please contact Parker for compatibility information.



Peroxyacetic acid 100 ppm Up to 24 hours

Peroxyacetic acid 500 - 2000 ppm 1-4 days
Hydrogen peroxide 500 - 2000 ppm Refres:sdoalﬁi;rlsrzszr; 7 days
Citric acid / K,S,0, 1000 - 2000 ppm Up to 30 days

Nitrogen blanket Pure - pressure 1-1.5 barg Up to 30 days

Check pressure regularly

Chemical regeneration at high dP (blocked cartridges)

When dP is above 1 bar over the filter stage

Some filters could be regenerated by a strong chemical clean. This can only be used on Polypropylene type filters (PEPLYN range) and
the PES type filters (BEVPOR P/M range).

Cleaning frequency should be based on time or blockage. As blockage occurs exponentially, filters should be cleaned before rapid,
unrecoverable blockage occurs, therefore, a strong chemical cleaning procedure (when the dP over the filter stage at process flow rate
above 1 bar) might not work to regenerate the filters.

CIP procedure using regeneration solution. Use gentle flow of solution in forward direction to minimize the dP over the filter stage
during the cleaning procedure.

OR
Remove cartridges from their housings, remove o-rings and place the cartridges in a bath of regeneration solution and agitate
regularly.

Phosphoric acid 1% at 55 °C Example 1
Effective in removing all alkaline hardness (calcium carbonate)

o . Example 2
0, o]
Nitric acid 1%atd55°C Also used in cleaning filtters with iron oxide deposits and colloidal iron
Sodium hydroxide 05M (2%) at 60°C Example 3
’ Effective in removing soluble components
Proprietary cleaners As manufacturers' instructions Check with Parker domnick hunter prior to use
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Regeneration examples

Example 1 - BEVPOR PH - water filtration

BEVPOR P filter blocked with a cake of fine organic
solids (with calcium, magnesium and iron) coated
on the surface.

Pictures show the impact of the acid cleaning
on the PES membrane.

Fissure

The membrane is soaked in 1 % phosphoric acid,
the cake dissolved and the pores were visible.
dP was reduced to clean dP.

See picture on left - Interaction of phosphoric
acid with the blocking material (left)
(magnification 200)

Example 2 - PEPLYN HA - water filtration

Blockage material: lon oxides.
Cleaning regime carried out when dP reached
1 bar. 1 - 2% phosphoric acid solution mixed at
60 °C. The filters are placed in the solution as it
cools and agitated occasionally over 24 hours

before re-installation.

Detail of cleaning effect on polypropylene media.




Example 3 - PREPOR PP- wine filtration

Observation /
comment

PREPOR PP wine filter was blocked with CMC.
Cleaning regime incorporating a 10 minute 0.5 %
caustic clean was effective in regenerating the filters.

T It is suggested that this is performed on a weekly

~ routine basis, but also when wines with high FI / high

levels of CMC are filtered in error, or when a high dP

(1 bar) is observed (which is not effectively reduced
by hot water cleaning)

CIP approach

This section describes the effectiveness of a chemical type to a certain contaminant for performing CIP. The information is summarized
in the table below.

CIP technique
Contaminant

Backilushi B water Alkali Acid Disinfectant /
water oxidant

Enzymes

Debris (sediment)

Debris (organic)

Diatomaceous Earth

Finings (PVPP)

Micro-organisms

Scale (Ca, Mg-carbonates,
phosphates)

Colloidal complexes

Fats

Proteins

Polysacharides

Acids

CMC
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Process simulations

The following process simulations have been carried out for BEVPOR P cartridges. The table below shows the simulated process CIP,
details on chemical, concentration and temperature, filter type and recommended maximum number of cycles.

Active agent Condition Parker product Guideline cumulative contact time

1500ppm Peracetic acid
(flush for 30 minutes)

80 °C hot water ,
PAA hot water steam (flush for 30 minutes) BEVPOR 30 cycles

steam @ 130°C

Hot water 80 °C for 30 minutes
1.25 % caustic for 10 minutes
0.08% Hydrogen Peroxide for 10 BEVPOR > 60 cycles?
minutes (0.02 % AA and 0.02 %
PAA)

Hot water
NaOH/KOH/HZOZ

References: ' = T9050 / T9051
2=T10462

Technical Support Group activities

Parker have a trained team of scientists and engineers available to answer questions regarding the technical capabilities of our
products, to assist in the selection and design of appropriate filtration systems and to provide user training programs.
The following services can be delivered both on-site and in-house:

Filterability testing to optimize filter system design

Advice on the development of integrity testing, steam sterilization and clean-in-place procedures
Development of validation protocols

Troubleshooting

Facility audits to ensure continued optimization of filter use

Operator training including filtration theory, validation, filter system design and management
For more information on any of the above support services please contact your local Parker representative.

www.parker.com/bioscience


https://www.parker.com/bioscience
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EMEA Product Information Centre

Free phone: 00 800 27 27 5374

(from AT, BE, CH, CZ, DE, DK, EE, ES, FI, FR, IE, IL,
IS, IT, LU, MT, NL, NO, PL, PT, RU, SE, SK, UK, ZA)
US Product Information Centre

Toll-free number: 1-800-27 27 537

© 2023 Parker Hannifin Corporation. All rights reserved. CLEAN_IN_PLACE_05/23 Rev2 WWW. parker.com/bioscience


tel:00%20800%2027%2027%205374
https://www.parker.com/bioscience
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