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FilterTEF 0.2 micron

»General information filter cartridges FilterTEF

In a pharmaceutical production process, filtration is a very important step. It guarantees the depletion of any
particles or microbial contaminants from the drug being processed. The filtration process must meet high and well

defined quality standards.
Filter cartridges validation is mandatory to ensure purity, security and effectiveness to a pharmaceutical product.

The purpose of this document is to supply with useful information every End User of FilterTEF filter cartridges.0.2
pum rated, operating in pharmaceutical applications. The document provides all references about test methods
used and results obtained confirming cartridges conformity to the applicable requirements.

FilterTEF filter cartridges 0.2 micron rated are designed and manufactured for use in production of sterile liquids
in pharmaceutical industry. Materials used for the assembly of the cartridges, both the Nylon membrane and the
Polypropylene polymer used for the hardware supports, had been selected for the specific application meeting the
current regulations.

All the assembling steps are carried out by means of thermal bonding processes, without adding adhesive
material. FilterTEF are made in controlled contamination clean room and tested prior shipment by QA & QC IPM
labs, following internal procedures, in order to meet the reference values set.

A wide range of product configurations are available. IPM Filters assigns a unique ID number to each product
specific to its source of supply to enable traceability in combination with its lot number. The identification of the
Filter TEF filter cartridges are made using the following part number guide:

TEF 2 10 002 S | PH
Configuration adapter | Lenght Flltrgtlon Gask ets/ Insert Version
rating O-rings
2= bayonet 2.226/flat 10=10" 002= 0.2 ym [S= silicone |I= SS insert*
3=2.222/flat 20=20" V= Viton® 0=no SS
Product | 5= bayonet 2.222/fin 30=30" X= other** insert
identification | 7= bayonet 2.226/fin 40=40" PH=
TEF 8= 2.222/fin ** pl.se contact * use SS Pharma
IPM insert when .
you steam version
sterilize the
J= Junior cartridge 02=2.5" filter
05=5.0"

Should you need any more info please contact IPM technical support tel. +39 039 21 45 244 or visit the site
www.ipmfilters.com

Pag.3a 15
Filter TEF Validation Guide Rev. 21020



FilterTEF 0.2 micron

»Filter cartridges FilterTEF 0,2 pm-technical characteristics

Materials of construction

Membrane Polietersulfone (PTFE)
Support layers Polypropylene (PP)
Cartridge supports Polypropylene (PP)
O-rings Silicone

Technical characteristics

Filtration area

0.78 m? (10” module)

Pores size

0.2 ym

Length

Cartridges are available with the following dimensions:
5” JUNIOR (125 mm), 10” (250 mm), 20” (500 mm), 30” (750 mm)

Retention characteristics

Bacterial retention

Retention of 107 CFU/cm?
F838-05.

Brevundimonas diminuta (ATCC 19146), as per ASTM

Mechanical characteristics

Filter TEF filter cartridges 0,2 um rated showed to retain their diffusion and
integrity characteristics after the following hydraulic stress tests

Hydraulic Stress Water N° of Water temperature Flow direction
Resistance Pressure (bar) strokes (°C)
5.0 50 2015 Forward
2.0 50 2015 Reverse

Filter TEF filter cartridges 0,2 um rated showed to retain their diffusion and
integrity characteristics after the following thermal stress tests

Thermal Stress
Resistance

Temperature Pressure Cycle N° of cycles (in
Test (°C) Test (bar) Time' (hours) autoclave)
121 1.15 1 50

Estractables

Estractables

FilterTEF 0.2 filter cartridges meet USP<661>.

Conformity of materials to
the rules for food contact

The materials used to produce the FilterTEF 0,2 um cartridge filters were
confirmed to be compliant with the requirements for food contact prescribed in
Reg. N° 1935/2004/EEC and meet the FDA Indirect Food Additive requirements
cited in 21 CFR 177 — 182.

Biological reactivity

Toxicity of materials

All the materials of the FilterTEF 0,2 um filter cartridges meet the requirements of
USP<87> (“Biological Reactivity Test in vitro for Class VI Plastics”) and USP<88>
(“Biological Reactivity Test in vivo for Class VI Plastics — Safety Test").

Release of particles and/or Endotoxins

Bacterial
. < 0.25 EU/mL of aqueous extract as per USP<85>.
endotoxins
Non-fib
re?gaéirgg FilterTEF 0.2 ym filter cartridges satisfy the requirements as per USP<788>

" Total time considering warming up time of 15 minutes; 30 minutes at test temperature and 15 minutes for cooling down to ambient

temperature.
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FilterTEF 0.2 micron

»Bacteria Removal efficiency

Regulator Authorities FDA and EMA, set the rule to demonstrate the sterilizing action of a filter before to start to
use it in pharmaceutical applications. Therefore, the sterilizing grade of a filter cannot be set only by the rating of
pores dimension.

In order to consider a filter of sterilizing grade it must be submitted to a process simulation challenging it by a
bacterial suspension of Brevundimonas diminuta ATCC 1946 at the concentration of not less than 107 CFU/cm?.
The downstream fluid must be sterile.

This must be done both for the qualification of the membrane, using 47 mm discs, and for the qualification of the
production process of cartridges and / or filter capsules.

The correlation between the microbial retention and the non-destructive integrity test is another very important
aspect of the validation of a pharmaceutical grade filter cartridge.
The Regulator Authorities require a procedure to control the filter both prior and after the use.

According to the ASTM F838-05 method, the tests demonstrate the ability of membranes, used to produce
FilterTEF, to fully retain a Brevundimonas diminuta bacterial charge of 107 CFU/cm?.

Hereinafter are reported the Challenge tests results made on a 10” FilterTEF filter cartridges 0.2 ym rated, to
validate its process of production.

You can also find the correlation between the retention and the diffusion test.

This correlation is important to set the maximum diffusion flow acceptance limit to guarantee that the filter will
produce a sterile effluent.

Pag.5a 15
FilterTEF Validation Guide Rev. 21020



FilterTEF 0.2 micron

» Filter cartridge type TEF 7 10 002 S I-PH -Correlation diffusion Vs
retention

20 (twenty) cartridges from the standard production had been tested. Any of them had been tested first to an
integrity test by diffusion at 690 mbarg and then bacteria challenged by Brevundimonas diminuta >107 CFU/cm?.
Table 1 shows the Tests results .

As per the results the filter cartridge TEF 710 002 SI — PH - 0.2 micron is conform to the acceptance
requirements.

Diffusion at Titre
Lot Downstream
serial N# 690 mbar Sterile

ml/min ** Reduction
7095/10 12,0 Si > 1,4 x 108
7095/15 12,3 Si >1,4x10"8
6827/34 13,0 Si >1,2x 108
7095/43 13,3 Si >1,6 x 10"8
6869/05 13,4 Si >1,7 x 108
6726/18 13,7 Si >1,8 x 108
6726/06 14,0 Si >1,8x10"8
6366/30 14,1 Si > 1,4 x 108
7095/03 14,3 Si >1,5x 108
6566/42 14,3 Si >1,5x10"8
6827/05 14,4 Si >1,3x 108
6726/15 14,5 Si > 1,4 x 108
6366/14 14,6 Si >1,2x10"8
6566/19 14,6 Si >1,1x 108
6366/19 14,9 Si > 1,4 x 108
6827/21 15,0 Si >1,7 x 10"8
6566/02 15,0 Si >1,8 x 108
6366/27 15,0 Si > 1,3 x 10°9
6827/16 15,5 No 1,6 x 10%6
6869/12 16,0 No 1,5 x 106
6366/21 17,5 Si >1,7 x 10"8

Tab. 1. Bacteria challenge results for FilterTEF 710 002 SI - PH - 0.2 um
** Tested in 60% IPA / 40% DI Water

Conclusions:
Based upon the results the filter cartridge TEF 7 10 002 Sl - PH - 0.2 micron meets the acceptance and has to be
considered a sterilizing grade filter up to a maximum diffusion value of 15.0 mL/min.
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FilterTEF 0.2 micron

»Biological and extractables tests

I)Bacteria endotoxins — current USP <85>

The test was used to measure bacterial endotoxins released from FilterTEF filter cartridge 0.2 micron rated. The
test was carried out according to the Current USP<85> using the Chromogenic Method to measure the amount of
endotoxins released by a filter cartridge type FilterTEF 0,2 micron.

The sample cartridge was filled with a pyrogen-free water and then treated by an ultrasonic device in order to
enhance endotoxins extraction.

Water samples obtained was then submitted to the analysis.

The lab test shows bacterial endotoxins level released by the filter cartridge FilterTEF.

The test results demonstrate the absence of endotoxins release from FilterTEF cartridges.

LOT N° METHOD RESULT

5795/03 cUSP<85> <0.25 EU/mL
5901/17 cUSP<85> <0.25 EU/mL
4713/29 cUSP<85> <0.25 EU/mL

Tabella 2. LAL test Resilts

I)Extractables as per USP<661>

Purpose of the following test is to verify the non volatile residuals amount that can be extract by WFI. Test had
been run in static condition at 70°C for 24 h.
After the extraction procedure, a sample had been dry evaporated to get the Non Volatile Residual (NVR)

LOT NVR
5795/07 <5 mg
5901/16 <5 mg
4713/28 <5 mg

Tab. 3. FilterTEF 0.2 micron NVR by la cUSP<661>

Conclusions:
FilterTEF da 0.2 micron meet NVR by USP<661>.
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FilterTEF 0.2 micron

I)Chemical compatibility

On the following table the chemical compatibility of FilterTEF 0.2 micron challenged with several chemicals.
However, in case of concerns, before using FilterTEF 0.2 micron with no experienced chemicals, please contact

IPM.

CHEMICAL
CLASSIFICATION

COMPOUND

(Condizioni di prova: 7 giorni a 20°C)

FILTER TEF

ACIDS

Acetic acid. 90%

Acetic acid, 30%

Acetic acid. 10%

Hyvdrochloric acid, conc. (35%)

Hyvdrochloric acid, 6N (20%)

Hyvdrochloric acid, 1N (3.3%)

Nitric Acid. conc. (67%)

Nitric acid. 6N (27%)

Sulfuric acid, conc. (96%)

Sulfuric acid. 6N (16%)

ALCOHOLS

Amyl alcohol

Benzyl alcohol

Butanol

Ethanol

Isopropanol

Methanol

AROMATIC
HYDROCARBONS

Benzene

Toluene

Xvlene

BASES

Ammonium hydroxyde, 3N (5.7%)

Ammonium hvdroxvde. 6N (11.4%)

Potassium hvdroxvde, 3N (15%)

Sodium hvdroxvde. 3N (11%)

Sodium hydroxyde, 6N (22%)

ESTERS

Amvyl acetate

Butvl acetate

Cellosolve acetate

Ethvl acetate

Isopropyl acetate

Methvl acetate

ETHERS

Ethyl ether

Tetrahvdrofuran (THF)

THF in water (50:50)

GLYCOLS

Ethvlene alvcol

Glycerol

Propylene alycol

HALOGENATED
HYDROCARBONS

Carbon tetrachloride

Chloroform

Ethvlene dichloride

Methvlene chloride

KETONES

Acetone

Cyclohexanone

Methvl ethyl ketone (MEK)

Methyl isobutyl ketone

OILS

Cottonseed

Peanut

MISCELLANEOUS

Acetonitrile

Dimethylformamide (DMF)

Formaldehvde (37%)

Hexane

Pvridine

20|70 [0 |70 |70 (70 [0 (70 {20 (70 (20 (70 (20 (70 (20 |20 |70 (70 [0 (20 {70 |70 (70 [0 (70 {70 20 (20 |70 (20 70 (20 (20 |70 (70 |20 (20 {70 |70 (70 |70 (70 [0 (20 (20 |20 (20 (70 (0 (20 [0

Tabella 4. Chemical compatibility FilterTEF da 0.2 micron (R=Recomended, L=Limited Resistance, N=No

Recomended)
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FilterTEF 0.2 micron

»Biological safety test

I)”In vitro” Biological Reactivity Test - Class VI Plastic Materials (cUSP<87>)

The purpose of this test is to evaluate the biological toxicity of the filter cartridges FilterTEF da 0,2 micron.

The sample cartridges, including the o-rings, are treated by the solutions as per procedures described in the
current USP<87> in the indicated rapport weigh /volume.

Test result is indicated as a grade of reactivity where 0 is no reactivity and 4 is high reactivity.

Results in the following table:

LOT TEST METHOD RESULT
5795/08 cytotoxicity cUSP<87> Reacitivy grade 0
5901/10 cytotoxicity cUSP<87> Reactivity grade 0
4713/25 cytotoxicity cUSP<87> Reactivity grade 0

Tabella 5. tests by cUSP<87>

Conclusion:
No in vitro biological reactivity for the filter cartridges FilterTEF da 0,2 micron as per USP<87>.
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FilterTEF 0.2 micron

»"“In Vivo"” Biological Reactivity Test - Class VI Plastic Materials — Safety Test
(cUSP<88>)

Purpose of the test is to evaluate the "in vivo” biological reactivity of the filter cartridges FilterTEF as per
USP<88>.
Results had been evaluated as meeting the limit described in USP procedures.

LOT TEST RESULT
Intracutaneous Test Conform

5795/10 Systemic Injection Test Conform
Implantation Test Conform

Intracutaneous Test Conform

5901/11 Systemic Injection Test Conform
Implantation Test Conform

Intracutaneous Test Conform

4713/22 Systemic Injection Test Conform
Implantation Test Conform

Tabella 6. Results by cUSP<88>

Conclusions:
No biological reactivity “in vivo” for the filter cartridges FilterTEF - 0,2 micron by USP<88>.
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FilterTEF 0.2 micron

Phisical Proprieties
I)Hydraulic stress test

Test purpose is to demonstrate the capability of FilterTEF 0.2 micron cartridges to tolerate hydraulic stress at
ambient temperature (2015 °C). 10” FilterTEF cartridges were installed inside an holder, wetted with water and

fluxed at 2 bar during 20 minutes at least. After the wetting cycle was run a diffusion test.

If the cartridge passes the diffusion test, is then washed with a direct flux during 10 minutes, with 50 sudden
pressure strokes from 0 to 5.0 bar. The same cartridge is then back-flushed at 2.0 bar per 10 minutes, with 50

sudden pressure strokes from 0 to 5.0 bar.

This test is repeated 50 times in both flux directions- Every 10 stress cycle every single cartridge is controlled by

integrity diffusion test.

Diffusion test is performed at 690 mbarg. Acceptability limit of diffusion test was set at 15.0 mL/min. The following

table reports diffusion test results run before and after the stress test.

DIFFUSION DIFFUSION
BEFORE AFTER
LOT N° STRESS TEST STRESS TEST
(mL/min) (mL/min)
6827/02 12,0 13,0
6566/10 11,0 12,5
7095/26 13,5 13,0
6366/05 13,0 13,0
7095/19 11,5 12,5
6726/16 10,5 11,5
6566/12 13,0 134,5
6869/18 13,5 14,0
6566/35 13,0 14,0

Table 7-Results of hydraulic stress test run on FilterTEF filter cartridges

Test results confirm the high resistances of FilterTEF filter cartridges to hydraulic stress, even changing pressure

and flux direction.
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FilterTEF 0.2 micron

I)Thermal stress test

Purpose of the test is to verify the resistance of the filter cartridge FilterTEF — at repetitive steam sterilizing cycles.
Test had been run at 121°C, 35 min., per cycle.
Sample is tested by diffusion integrity test and tested each 10 cycles by diffusion.

Sterilization cycles follow the schedule below

FASE TEMPERATURE (°C) | PRESSURE (bar)
STERILIZATION 1211 1.14+0.04
WARMIG UP 96—121 0.00—1.15

Tab.8. Sterilizing cycle program

Diffusion integrity test run at 690 mbar with acceptance limit of di 15,0 mL/min.

Tab.9. Shows the results.

LOT DIFFUSION BEFORE DIFFUSION AFTER
(mL/min) (mL/min)
6827/02 13,0 14,0
6566/10 14,0 14,5
7095/26 13,5 13,0
6366/05 13,0 14,0
7095/19 12,5 13,5
6726/16 14,5 13,5
6566/12 13,0 14,5
6869/18 14,5 15,0
6566/35 13,0 13,5

Conclusion:

Tab. 9. Thermic stress FilterTEF

The filter has high resistance when challenged at several sterilizing cycles.
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FilterTEF 0.2 micron

I) Differential pressure vs water flow rate

The following table shows the pressure drop Vs. air flow rate at 20+5°C for the filter TEF per 10” module.

In the typical range of use of the filterTEF cartridges the initial Delta P are less than 0,2 bar (flow rate <1200 L/h
per 10”).

Portata / Flow rate [gpm]
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Fig. 1 — Flow rate — Delta P FilterTEF per 10” module
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Filter TEF 0.2 micron

»Attachment
I)) Sample of Certificate of Conformity enclose in every packaging of cartridge type —PH

Every cartridge type —PH (which can be used in pharmaceutical productions) is shipped together with a
Conformity Certificate (CoC) / Lot traceability. Here following a facsimile:

RIAINIENRINNNINIE

Wi Maare Teresa, 22
Z0M35 Lissona - ity
Tl 439 9,71 4504
Fax 479 (0971 45240
£-rrail: pnEg iR am

SISTEMI 01 FILTRAZIONE W i lers.cam

GERTIFICATO (1 CONFORMITA Data o produzives
gmmgm ﬂfm Date of praduction

Date T
CERTINCAD B CONFORMIDAD HOR000RN0E i PR 01/01/2013

Gty - Costomer Ril Chiente - A, Costomer
Lt - Cante: FOCOCC0O00CN0 Rt Ghant - fret o O NIGGO0K
del 31/12/2012

TIFQ DI FiLTAD
FILTER TYFE

TYPE OF FiLTRE y

P Ee Filter TEF
TEF710.002-51
L 300K

o0,
Low

Conlvmit wisia @ afmensinme:

sual snd dimansiomar ciisck:

Comtrilie wausl st aimensiomne. -
Ingpeceidn woss! v ool dimansianal;

Ffsuitat - Resut - Rdsolist - Resutaco: . ACCERTED

Toest o infegritd felifusionel:

Integrily fest (diffusion): o IE

Tt diatAQri (ilfusion):

Proe o imeqvitie! (difciadn ) 2

Limie di scostahids 3 M

Accepran values:

Limite de tokdrance S k

Valor limite arsptabie: As per IPM QC procedures @
iaal 8t mmm d:%;.m:z:lsmw el swnmtw 0 gutales 180 & ihponde slle pracedars mime e carirglin gualith z

t%l’m!lmﬂ Imhhmlh‘umrwﬂﬂ menﬂﬂlty'hlmmwphnelnll 0 Gk 3R it D 0 £t coa pm f

roEuta nmpcede m.m:w
e e N

i lu-ll*- Iqﬂlwnhilﬂlw'deMI A S R 1P A
! 1 Vi e TR i3 Bl redath Bk Ls ras 1 rbind pT R Hlerl
WUmmwmam;mm-qnnum
vt

A R EAST CHTR AT T AR tand a1 srrave

T CoTCEA T T K e 4%, LEYY | L
m smww ',__,E:r“ ..,.....,"‘Eg vsm cl'ww’nsa}gf_u RO JLOFY Mo Ol 1 phaacr af 116w By slie ooy
levrtian g 5

¥ bt come st
GRS 1! X cnNTE B DTN G (U S VTG AT DM T BT IRARACET
AN Jo a0 A i PR AF Y B¢ TR TR G U AT MRS i 84 drinct

::w‘ahkwfmnmaﬂ:mwarn\mm 1 T PR RS i et TR O CODVR O 0
urb\r nmwmuw-&smrlu-m oo
I’-Ilwﬂl'l %ﬂlgglaumwm VRS A N S W U e Ao 8 71T WD P SR 8 DO SRR

e
Rl

55 ca cavilieat A cuakeroilt 4 by i o ot e v
mrsusrsmnwmsm HWTQ’M\ ——
L3 uctarsins i Jor russeviaus 1 B uaun cetr
Fackon y cxir vea se Jar cartveion e Jole e o § EOMAI0TN ST CF IV T I00 MEERNORLIL MV AR CRITTI. ¥ RTINSO kO ERTICEES MRS O FOOVD N
mer:'oﬁgmmmnmrmm i Wb B AT AR

zr compramice al ITOWN ) PR OF STOTOROSIIN 0¥ O 5P olie 1 Nein 8 A2IC'y e fedr aanr
muﬁl\m}lm’ﬂﬂﬂdhﬂlw i M Bl A ¥ e ow remiiar pary ANER oW R
Foubictar con LA pava curaes o

wm;mmwu“xw

Mu [ 8 ot enuilag OF
e T e e TR 'uwsﬁn-m.n L s i materahes i Rover cy psienies

IL CON L0 DI QUALITA - QUALITY CONTROL
R‘mﬂ ﬂ’é CONTROL DE CALIDAD

NNIRNNRINIRININININ]

Fig.2. Certificate of conformity released by IPM S.r.I.
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Filter TEF 0.2 micron

IPM FilterTEF is a trademark
of IPM Sistemi di Filtrazione.
Doc n°VGTEFO2EN rev

210209 printed in Italy
02/2021

IPM Sistemi di Filtrazione s.r.L — Via Madre Teresa. 22 -20851 Lissone (MB) - ITALY

IPM reserves the right to
change any and all
characteristic of the items to
offer the best product to the
customer. Please check with
IPM if any doubt about.

Ordering & Info request
E-mail: ipm@ipmfilters.com

Tel. +39 0392145244
Fax. +39 0392145245

To learn more about us:

www.ipmfilters.com
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