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INTRODUCTION

The FiberFlo® pleated cartridge is a pleated, all polypropylene depth
filter. Manufactured using a unique process by which all of the
polypropylene components (end caps, inner core, outer cage, and filter
media) are melted together to make an integral cartridge, FiberFlo®

pleated cartridges use no adhesives.  The absence of adhesives results
in lower extractable and simplified chemical compatibility assessment.

Polypropylene® is an inert, highly stable material with extremely broad
chemical compatibility and resistance to high temperature.  The
inertness of the FiberFlo® pleated cartridge makes it a low-cost
alternative to more expensive flouropolymers.  In addition, FiberFlo®

pleated cartridges can be used for filtration of both aqueous and non-
aqueous solutions.

FiberFlo® pleated cartridges range in nominal pore size ratings from 0.2
to 60 microns.  The various pore sizes incorporate serial layers of graded
filter media to give large throughputs and long life.  The filter media is a
melt-blown polypropylene with contact points melted together.  The
result is a controlled pore rating throughout the service life of the filter.

FiberFlo® pleated cartridges have been specially engineered to match
dimensions and seal requirements of almost all currently available filter
cartridge housings.  FiberFlo® pleated cartridges are offered in lengths of
10, 20, 30, and 40 inches and in many end cap configurations.

This validation guide has been prepared to help you assess the filtration
characteristics of the FiberFlo® pleated cartridge line and relate those
characteristics to your individual filtration needs.  We invite you to
review this guide and the data compiled within it.  Should you wish to
discuss any aspect of our procedures or test results, please contact
Fibercor® at 1-800-328-3324.

Introduction
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End Caps: Polypropylene
Outer Filter Support Tube: Polypropylene
Core: Polypropylene
Upstream Filter Support: Polypropylene
Downstream Filter Support: Polypropylene
Seal Material: Polypropylene
Filter Media: Polypropylene

FiberFlo® pleated cartridges contain a polypropylene medium made by a
melt-blown process.  The process produces extremely fine continuous
filaments which can be packed into uncommonly dense structures
having very small passages.  This results in much finer pore ratings than
have been previously obtainable with depth filter cartridges.  The degree
of particle separation provided by the FiberFlo® pleated cartridge was
previously available only with more expensive membrane filters.

In the lower pore size ratings, FiberFlo® pleated cartridges are composed
of several graded serial layers.  This means that larger contaminants are
removed by the upstream layers, leaving the final downstream layer(s)
free to remove the final size particles appropriate to the cartridge’s
rating.  This gives the cartridge filter a very long life and throughput at
all ratings.

The fine, continuous filament filtration media used in the FiberFlo®

pleated cartridge makes it unlike classical membrane filter cartridges.
FiberFlo® pleated cartridges are nominally rated, which means that the
majority of particles below the nominal rating will be permitted to pass
through the filter media.  Without extra particle loading, FiberFlo®

pleated cartridge can give extended services at their rating.

FiberFlo® pleated cartridges are also unlike string wound filters which
have extremely low surface areas and are subject to media compression
under dynamic conditions.  Both of these deficiencies lead to short filter
life and more frequent replacement.  FiberFlo® pleated cartridges have
large surface areas and a non-compressible media which results in lower
overall filtration costs.  Additionally, FiberFlo® pleated cartridges allow
for more efficient filtration than is usually associated with string wound
filters.



LIQUID FLOW RATES

Product Claim

Flow rates are for solutions with a viscosity of 1 centipoise.  For
solutions with higher viscosities, divide the flow rate by the viscosity in
centipoise.

Diagram 1: Typical Water Flow Rates

(10-inch Nominal Length)

Test Method

Purpose:
To determine the correlation between flow rate differential pressure for
cartridges installed in specified housing.

Materials:
1. Prefiltered (0.2 µm) water, with ability to vary flow rate
2. Prefiltered (0.2 µm) isopropyl alcohol for prewetting cartridge media
3. Cartridge filter
4. Filter housing, in-line sanitary style, accepting -222 0-ring outlet

cartridge
5. Pressure gauges upstream and downstream of filter, calibrated
6. Flow meter, calibrated

Method:
1. Prewet cartridge slowly with alcohol (isopropyl alcohol

recommended).
2. Start water flow slowly, venting all air in housing through housing

vent. Make certain housing is fully vented.
3. At various flow rates, record differential pressure across filter and

housing. At the end of the test, repeat initial flow rate to check
consistency (no wetting problems or plugging of the filter).

Data Report:
1. Plot differential pressure vs. flow rate, recording cartridge rating,

product number, and type of housing use.
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Table 1: Table 1: Typical Measurements - Water Flow Rates

Nominal Differential Pressure

Rating Product Lot at 10 Gpm (37.9 Lpm)

(µm) Number Number psi bar

0.2 FP-02-10-A 6170 1.53 0.105
0.2 FP-02-10-A 6226 1.50 0.103
0.2 FP-02-10-A 6170-1 1.17 0.080

0.4 FP-04-10-A 6140 0.93 0.064
0.4 FP-04-10-A 6248-1 0.80 0.055
0.4 FP-04-10-A 6322 0.90 0.062

1 FP-1-10-A 6365 0.33 0.048
1 FP-1-10-A 6117-1 0.37 0.032
1 FP-1-10-A 6117 0.68 0.027

3 FP-3-10-A 6174 0.33 0.022
3 FP-3-10-A 5911 0.37 0.025
3 FP-3-10-A 5994 0.68 0.046

5 FP-5-10-A 6278 0.48 0.012
5 FP-5-10-A 542506 0.32 0.022
5 FP-5-10-A 5758014 0.42 0.028

10 FP-10-10-A 50951 0.40 0.027
10 FP-10-10-A 50951 0.50 0.034
10 FP-10-10-A 50951 0.45 0.031

30 FP-30-10-A 5032-1 0.20 0.013
30 FP-30-10-A 5032-1 0.30 0.020
30 FP-30-10-A 5032-1 0.30 0.020

60 FP-60-10-A 512001 0.19 0.013
60 FP-60-10-A 512001 0.15 0.010
60 FP-60-10-A 512001 0.21 0.014

Test Cartridges were installed in an in-line sanitary style stainless steel
housing which accepts cartridges with -222 0-ring outlet.
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AIR FLOW RATES
Product Claim

Air flow rates for FiberFlo® pleated cartridges are charted in Diagram 2
below:

Diagram 2: Typical Air Flow Rates

(10-inch Nominal Length)

Test Method

Purpose:
To determine the relationship between air flow rate and differential
pressure for filter cartridges installed in specified housings.

Materials:
1. Source of dry prefiltered (0.2 µm) air, 0-100 psi (7 bar)
2. Pressure regulator 0-100 psi (7 bar) or valve upstream of test filter
3. Pressure gauges, one upstream and one downstream of filter,

calibrated
4. Flow meter downstream of filter, at atmospheric pressure, calibrated
5. Test filter
6. Filter housing, in-line sanitary style, accepting -222 0-ring outlet

cartridge
Method:

At various rates (over entire accurate range of flow meter and/or
pressure gauge) record differential pressure across filter and housing.
At end of test, repeat initial flow rate to check for consistency (no
plugging of filter from particles in the air).

AIR FLOW RATES



Validation Guide: 
FiberFlo® Pleated Cartridge Filters, Page 9

Table 2: Typical Measurements - Air Flow Rates

Nominal Differential Pressure

Rating Product Lot at 51.8 SCFM (1466 Lpm)

(µm) Number Number psi bar

0.2 FP-02-10-A XP1676 1.25 0.086
0.2 FP-02-10-A XP1676 1.15 0.079
0.2 FP-02-10-A XP1676 1.35 0.093

0.4 FP-04-10-A XP1654 0.64 0.044
0.4 FP-04-10-A XP1654 0.64 0.044
0.4 FP-04-10-A XP1654 0.64 0.044

1 FP-1-10-A 3685 0.80 0.550
1 FP-1-10-A 3685 0.60 0.410
1 FP-1-10-A 3685 0.60 0.410

3 FP-3-10-A 3694 0.40 0.027
3 FP-3-10-A 3694 0.45 0.031
3 FP-3-10-A 3694 0.40 0.027

5 FP-5-15-A 0202 0.42 0.028
5 FP-5-15-A 0202 0.31 0.021
5 FP-5-15-A 0202 0.42 0.028

10 FP-10-10-A 3653 0.21 0.014
10 FP-10-10-A 3653 0.21 0.014
10 FP-10-10-A 3653 0.31 0.021

30 FP-30-10-A 3717 0.30 0.020
30 FP-30-10-A 3717 0.30 0.020
30 FP-30-10-A 3717 0.31 0.021

60 FP-60-10-A 3732 0.15 0.010
60 FP-60-10-A 3732 0.15 0.010
60 FP-60-10-A 3732 0.16 0.011
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CHEMICAL COMPATIBILITY

Product Claim

The FiberFlo® pleated cartridge is constructed entirely of polypropylene,
which is resistant to a wide range of chemical solutions.  Special
compatibility consideration is given to solutions frequently filtered
through these cartridges.

Test Method

Purpose:
To determine the compatibility of filter elements with solvents, acids,
and bases.

Methods:
1. Determine and record the following data for the filter element as

appropriate for the type of element and application:
a. Dimensions
b. Flow rate
c. Appearance

2. Completely immerse the filter element in the test fluid at 25OC for 48
hours.
Note:  If anticipated filter usage conditions differ from these
parameters, adjust test conditions appropriately to verify
compatibility in that application.

3. After immersion under test conditions, determine and record the data
listed in step 1, above.  Note the significant discrepancies.

The materials used in the manufacture of filtration products are carefully
chosen for their resistance to a wide range of chemical solutions.  The
compatibility between the fluid to be filtered and filter elements is
essential.

The chemical compatibility data listed on the following page is a
compilation of component manufacturer’s data and selected testing by
Fibercor® with indicative chemicals.  The data is intended to provide
expected results when the materials are exposed to the chemical under
static conditions for 48 hours at 25OC.

This chart is intended only as a guide.  Users should verify chemical
compatibility based upon experimentation with specific filters under
actual use conditions; chemical compatibility is affected by many
variables, including temperature, concentration, and length of exposure.

CHEMICAL
COMPATIBILITY
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Acids

Acetic Acid, Glacial R
Acetic Acid, 90% R
Acetic Acid, 30% R
Acetic Acid, 10% R
Hydrochloric Acid, Conc. R
Hydrochloric Acid, 6N R
Nitric Acid, conc. R
Nitric Acid, 6N R
Sulfuric Acid, Conc. R
Sulfuric Acid, 6N R
Phosphoric Acid R
Chromic Acid, conc. R
Hydrofluoric Acid, 6N R
Alcohols R
Amyl Alcohol R
Benzyl Alcohol, 100% R
Benzes Alcohol, 3% R
Butanol R
Ethanol R
lsopropanol R
Methanol R
Aromatic Hydrocarbons

Benzene NR
Toluene NR
Xylene NR
Bases

Ammonium Hydroxide, 3N R
Ammonium Hydroxide, 6n R
Ammonium Hydroxide, 3N R

Potassium Hydroxide, 3N R
Sodium Hydroxide, 3N R
Sodium hydroxide, 6N R
Esters

Amyl Acetate R
Butyl Acetate LR
Cellosolve Acetate R
Ethyl Acetate LR
Isopropyl Acetate R
Methyl Acetate R
Ethers

Ethyl Ether LR
lsopropyl R
Dioxane R
Tetrahydrofuran NR
Glycols

Ethylene Glycol R
Glycerin R
Propylene Glycol R
Nickel Sulfate Solution R
Halogenated Hydrocarbon

Carbon Tetrachloride LR
Chloroform NR
Chlorothene® NU NR
Dowclene WA LR
Freon® TF LR
Freon TMC LR
Genosolv® D -
Methylene Chloride LR
Perchloroethylene NR

Table 3: Typical Measurements - Chemical Compatibility

Trichloroethylefle NR
Ketones

Acetone R
Cyclohexanone R
Methyl Ethyl Ketone R
Methyl Isobutyl Ketone R
Oils

Cottonseed Oil R
Lubrication Oil MIL-L-7808 R
Peanut Oil R
Sesame Oil R
White Petrolatum R
Photoresists

Positive R
Negative R
Miscellaneous

Acetonitrile LR
Aniline LR
Dimethyl Formamide R
Dimethyl Sulf oxide R
Formaldehyde, 37% LR
Formaldehyde, 4% R
Gasoline N
Hexane, Dry N
JP-4 R
Kerosene R
Phenol, Liquefied LR
Skydrol 500 -
Turpentine LR
Water R

This data is presented as a customer service.  Accuracy cannot be
guaranteed.  Variables in customer use such as concentrations, purity,
temperature, pressure, time, and various chemical combinations prevent
complete accuracy.

Data Interpretation:
Chemical compatibility observations are divided into three categories as
follows:
R  = Resistant: no change was observed in performance, physical

properties, or dimensions of the cartridge filter following 48 hours
exposure to the test fluid at 25OC.

LR = Limited Resistance: minor changes in physical properties or
dimensions of the cartridge filter were observed.  However, filter
performance was not altered. Filter may be suitable for short-term
use.

NR = Not Resistant: the cartridge was found to be unstable. In most
cases, extensive shrinking or swelling occurs.  Filter may gradually
weaken or partially dissolve after extended exposure.

-   = Insufficient Data



Validation Guide: 
Page 12, FiberFlo® Pleated Cartridge Filters

STERILIZATION BY AUTOCLAVE

Product Claim

FiberFlo® pleated cartridges are documented to withstand multiple cycles
of sterilization by autoclaving at 121OC at 15 psi for (1 bar) 20 mm.
Note: Configurations utilizing stainless steel adapter inserts (ss) should
be used when autoclaving FiberFlo® cartridges.

Test Method

Materials:
1. Filter assembly
2. Non-fiber-releasing autoclave wrap and tape

Procedure:  Heat Penetration/Heat Distribution
1. Open the inlet and outlet ports, and any vents on the assembly.

Cover the opening with a suitable non-fiber-releasing wrap which
allows steam penetration, and secure the wrapping with autoclave
tape.

2. Run a standard sterilization cycle with slow exhaust (fast exhaust and
vacuum are not recommended).  Temperature set-point should be 12-
125OC.  Cycle time should be 20 min.

Procedure:  Cycle Challenge
The sterilization cycle of a filter can be challenged with either a bacterial
suspension or spore strips.

Table 4: Typical Measurements - Autoclavability

Nominal Product Lot Number Number Number
Rating (µm) Number Number of Cycles Tested Failed

0.2 FP-02-10-A 3787-2 5 3 0
0.2 FP-02-10-A 3787-2 5 3 0

0.4 FP-04-10-A 3724 5 3 0
0.4 FP-04-10-A 3724 5 3 0

Failure determined by reverse bubble point and flow rate.

STERILIZATION
BY AUTOCLAVE
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STERILIZATION BY IN-LINE STEAM

Product Claim

FiberFlo® pleated cartridges are documented to withstand multiple cycles
of in-line steam sterilization lasting one hour at 134OC.
Note: Configurations utilizing stainless steel adapter inserts (SS) should
be used when autoclaving FiberFlo® pleated cartridges.

Test Method

Materials:
1. Filter assembly
2. Regulated clean saturated steam
3. Regulated sterile compressed gas
4. Two pressure gauges, 0-30 psig (0-2.1 bar) calibrated
5. Sanitary valves as needed

Procedure:
1. Load cartridge into housing. Connect filter assembly to source of

clean saturated steam.  Place thermocouple probes throughout the
assembly to monitor heat penetration, heat distribution, and
determine the cold spot in the assembly.

2. Close valves for fluid in, fluid out, and gas in.
3. Open valves for vent and drain.
4. Turn on regulated steam.  (Note: It may be necessary to add a drain

to the steam valve to remove condensate developed as the piping
reaches temperature).  Steam pressure should be increased slowly if
the filter assembly is wet, to prevent shocking the assembly and
developing excess condensate.

5. Close the vent valve when continuous steam flow is evident.
6. Increase steam until downstream gauge reads 31 psig, 134OC and

hold for one hour.  Differential pressure between upstream and
downstream gauges should be 1-3 psig (.2 bar).

7. Close steam valve and open compressed gas valve regulated to 10
psig (1.47 bar).  Compressed gas should flow for 15 mm., or until
assembly is cool.

8. Close drain and gas valves.  Open vent to release pressure in the
assembly.

9. Allow assembly to cool to ambient temperature.

Table 5: Typical Measurements - In-Line Steam Sterilization

Nominal Product Lot Number Number Number
Rating (µm) Number Number of Cycles Tested Failed

0.2 FP-02-10-A 3787-2 10 3 0
0.2 FP-02-10-A 3787-2 10 3 0

0.4 FP-04-10-A 3724 7 3 0
0.4 FP-04-10-A 3724 7 3 0

STERILIZATION
BY IN-LINE
STEAM
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BIOSAFETY

Product Claim

FiberFlo® pleated cartridge materials have been evaluated and
documented for biosafety in accordance with USP Class V1 121O Plastics
Tests to ensure safety of materials.

Test Method

Cartridge materials were tested in accordance with United States
Pharmacopoeia guidelines.

BIOSAFETY
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CYTOTOXICITY

Product Claim

Extracts of FiberFlo® pleated cartridge are non-toxic to L-929 mouse
fibroblast cells.

Test Method

Pleated cartridge materials of construction were tested in accordance
with United States Pharmacopoeia.

CYTOTOXICITY
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