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METHOD AND SYSTEM FOR FILTER DEVICE INTEGRITY TESTING 

BACKGROUND OF THE INVENTION 

[0001] Currently, small area hydrophobic filter devices are integrity tested using an 

alcohol wet bubble point test, performed off-line.  There is a need for improved methods for 

integrity testing hydrophobic porous filter devices.  

[0002] The present invention provides for ameliorating at least some of the disadvantages 

of the prior art.  These and other advantages of the present invention will be apparent from 

the description as set forth below. 

BRIEF SUMMARY OF THE INVENTION 

[0003] An aspect of the invention provides a method for testing integrity of a filter device 

including a porous membrane having an upstream surface and a downstream surface, the 

filter device comprising a housing having an inlet and an outlet and defining a fluid flow path 

between the inlet and the outlet, wherein the porous membrane is arranged across the fluid 

flow path, the method comprising:  (a) passing a test liquid from a test liquid source along a 

test liquid source conduit and a test liquid conduit through the outlet of the filter device and 

covering the downstream surface of the porous membrane with the test liquid; (b) preventing 

additional test liquid flow from the test liquid source to the test liquid source conduit; (c) 

passing gas along a gas flow conduit and into the test liquid conduit including the test liquid, 

including applying a first pre-determined gas pressure to the test liquid, and monitoring liquid 

pressure on the test liquid; (d) preventing additional gas from passing along the gas flow 

conduit; (e) measuring a decay in liquid pressure on the test liquid over a pre-determined 

period of time, wherein if the liquid pressure on the test liquid decreases below a second 

pre-determined pressure, the filter device is considered to lack integrity. 

[0004] In another aspect, a system for testing integrity of a filter device comprises: (a) a 

test liquid source conduit; (b) a test liquid conduit in fluid communication with both the test 

liquid source conduit and an outlet of a filter device including a porous membrane having an 

upstream surface and a downstream surface, the filter device comprising a housing having an 

inlet and an outlet and defining a fluid flow path between the inlet and the outlet, wherein the 

porous membrane is arranged across the fluid flow path; (c) a gas flow conduit in fluid 
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communication with the test liquid conduit; (d) a fluid connector in fluid communication the 

test liquid source conduit, the test liquid conduit, and the gas flow conduit; and, (e) a pressure 

sensor arranged to sense liquid pressure in the test liquid conduit. 

[0005] In one aspect, the system further comprises a monitoring unit receiving liquid 

pressure data from the pressure sensor. 

BRIEF DESCRIPTION OF THE SEVERAL VIEWS OF THE DRAWING(S) 

[0006] Figure 1 is a diagrammatic illustration of a system according to an aspect of the 

invention. 

[0007] Figure 2 is a diagrammatic illustration of a system according to another aspect of 

the invention. 

[0008] Figure 3 shows pressure decay curves resulting from tests of integral and 

non-integral PVDF filter devices based on an aspect of the invention. 

[0009] Figure 4 shows pressure decay curves resulting from tests of integral and 

non-integral PTFE filter devices based on another aspect of the invention. 

DETAILED DESCRIPTION OF THE INVENTION 

[0010] In accordance with an aspect of the invention, a method for testing integrity of a 

filter device including a porous membrane having an upstream surface and a downstream 

surface is provided, the filter device comprising a housing having an inlet and an outlet and 

defining a fluid flow path between the inlet and the outlet, wherein the porous membrane is 

arranged across the fluid flow path, the method comprising:  (a) passing a test liquid from a 

test liquid source along a test liquid source conduit and a test liquid conduit through the outlet 

of the filter device and covering the downstream surface of the porous membrane with the 

test liquid; (b) preventing additional test liquid flow from the test liquid source to the test 

liquid source conduit; (c) passing gas along a gas flow conduit and into the test liquid conduit 

including the test liquid, including applying a first pre-determined gas pressure to the test 

liquid, and monitoring liquid pressure on the test liquid; (d) preventing additional gas from 

passing along the gas flow conduit; (e) measuring a decay in liquid pressure on the test liquid 

over a pre-determined period of time, wherein if the liquid pressure on the test liquid 
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decreases below a second pre-determined pressure, the filter device is considered to lack 

integrity. 

[0011] In a typical aspect, the filter device housing includes at least one vent port and the 

method further comprises (f) draining test liquid from the filter device though the at least one 

vent port. 

[0012] In another aspect, a system for testing integrity of a filter device comprises: (a) a 

test liquid source conduit; (b) a test liquid conduit in fluid communication with both the test 

liquid source conduit and an outlet of a filter device including a porous membrane having an 

upstream surface and a downstream surface, the filter device comprising a housing having an 

inlet and an outlet and defining a fluid flow path between the inlet and the outlet, wherein the 

porous membrane is arranged across the fluid flow path; (c) a gas flow conduit in fluid 

communication with the test liquid conduit; (d) a fluid connector in fluid communication the 

test liquid source conduit, the test liquid conduit, and the gas flow conduit; and, (e) a pressure 

sensor arranged to sense liquid pressure in the test liquid conduit. 

[0013] Aspects of the system can further comprise a flow sensor arranged to sense test 

liquid entering the test liquid conduit. 

[0014] In one aspect, the system includes a control unit including at least two pressure 

sensors and at least two flow sensors. 

[0015] In one aspect, the system further comprises a monitoring unit receiving liquid 

pressure data from the pressure sensor.  Alternatively, or additionally, aspects of the system 

comprise a flow sensor arranged to sense liquid entering the test liquid conduit. 

[0016] Aspects of the invention are particularly suitable for alcohol-free, pre-use, post 

sterilization integrity tests of small area hydrophobic venting filter devices, carried out in-situ 

in a system including the filter device.  In such applications, the test fluid is directed to the 

non-sterile side of the filter device and membrane, and the method can be carried out without 

breaching the integrity of the system.  As a result, filter devices can be tested by the operator 

immediately before processing/producing the desired fluid (e.g., such as a drug or reagent). 

[0017] Advantageously, in contrast with testing using gas, since the test liquid in 

accordance with the invention (preferably, water) is essentially incompressible, a faster 
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pressure decay response is obtained.  Additionally, an increase in sensitivity is achieved in 

comparison to conventional tests, allowing small area filters to be tested (e.g., approximately 

20 cm2 effective filter area (EFA)) as compared to standard water intrusion tests (that 

measure pressure drop in air space above the test liquid), used in testing filters with about 480 

cm2 EFA.  Moreover, lower test pressures can be used as compared to standard water 

intrusion tests. 

[0018] Typically, the porous membranes to be tested have EFAs in the range of about 5 

cm2 EFA to about .7M2 EFA, typically, in the range of from about 20 cm2 EFA to about .7M2 

EFA. 

[0019] Aspects of the system include at least one test liquid source conduit, at least one 

test liquid conduit, at least one gas flow conduit, and a fluid connector connected to, and in 

fluid communication with, a test liquid source conduit, a test liquid conduit, and a gas flow 

conduit.  Liquid from a test liquid source container passes from the test liquid source 

container, through the test liquid source conduit(s), the fluid connector, and through the test 

liquid conduit(s) to the outlet of the tested filter device containing the porous membrane.  Gas 

is passed from a gas supply along the gas flow conduits(s), through the fluid connector, and 

into a test liquid conduit containing the test liquid.  At least one flow control device such as a 

valve is associated with a test liquid source conduit and a gas flow conduit.  A drain conduit 

is connected to, and in fluid communication with, a vent port of the tested filter device, 

allowing test fluid and drying air to drain the device (without test fluid passing through the 

membrane).  Optionally, an additional drain conduit is connected to, and in fluid 

communication with, a gas flow conduit, allowing test liquid to be drained from the system.  

At least one flow control device such as a valve is separately associated with each of a test 

liquid source conduit, a gas flow conduit, and a drain conduit.  Optionally, the system 

includes a pressure relief conduit and pressure relief valve to allow pressure to be released in 

order to prevent the filter device to be tested from over-pressure, 

[0020] A first pressure sensor (while the term “pressure sensor” is used, it should be 

understood to also encompass a “pressure transducer” or a “pressure transmitter”) is arranged 

to monitor test liquid (water) inlet pressure, and a second pressure sensor or pressure 

transducer is arranged to provide pressure data during testing.  A first flow sensor is arranged 

to provide confirmation of test liquid entering the system, and a second flow sensor is 
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arranged to provide a signal confirming that test liquid has filled the filter device circuit.  If 

desired, the system can include a temperature sensor to monitor the temperature of the test 

liquid.   

[0021] An interface unit is operably connected to the various sensors and/or transducers 

and flow control devices to control flow and receive data from the sensors and/or transducers, 

and communicate with the monitoring unit. 

[0022] Each of the components of the invention will now be described in more detail 

below, wherein like components have like reference numbers. 

[0023] Figure 1 is a diagrammatic illustration of a system 1000 according to an aspect of 

the invention, for testing a filter device 700 comprising a housing 710 having inlet and outlet 

ports and defining a fluid flow path between the inlet and the outlet with a porous membrane 

arranged in the housing across the fluid flow path.  Aspects of the testing method comprise 

passing fluid into the filter device through the outlet; subsequently, after the tested filter 

device is determined to be integral, fluid to be filtered is passed into the device through the 

inlet.  In the illustrated aspect of the system shown in Figure 1, 702 and 715A are, 

respectively, the inlet and outlet ports in the context of testing for filter device integrity (as 

these are the ports through which the test fluid enters and leaves the filter device), and 701 

and 702 are, respectively, the inlet and outlet ports in the context of fluid filtration.   

[0024] The illustrated system 1000 includes a monitoring unit 800 (such as a filter 

integrity test instrument) for running the tests and receiving and outputting measured data 

from various sensors and/or transducers passed from an interface unit 950 (including flow 

control device (valve) controllers (illustrated separately as 910)), which is a component of a 

control unit 900 that also includes the various sensors/transducers, a gas supply, conduits, and 

flow control devices.  In the illustrated system, the monitoring unit 800 communicates with 

the interface system 950 via a CAN bus connection. 

[0025] The illustrated system 1000 includes a test liquid source conduit 100, wherein 

flow control devices 1 and 2 are associated with the conduit 100.  One end of conduit 100 is 

in fluid communication with a test liquid source (wherein flow control device 1 is arranged 

closer to the test liquid source than is flow control device 2), and the other end of the conduit 

is shown in fluid communication with a first branch of a three-branch connector 201. 
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[0026] Also shown is a test liquid conduit 300, wherein one end of the test liquid conduit 

300 is in fluid communication with a second branch of the three-branch connector 201, and 

the other end of conduit 300 is in fluid communication with the outlet 702 (preferably 

connected via a quick-release connector), of the tested filter device housing 710. 

[0027] Also shown is a gas conduit 400, wherein flow control device 3 and an optional 

flow control device 4 (shown as a one-way valve) are associated with the conduit 400.  One 

end of conduit 400 is in communication with monitoring unit 800 (e.g., an filter integrity test 

instrument), and the other end of conduit is in fluid communication with the third branch of 

the three-branch connector 201.  The optional flow control device 4 is arranged closer to 

monitoring unit 800 than flow control device 3, and flow control device 4 is preferably a 

one-way valve to prevent test fluid from entering the monitoring unit. 

[0028] Figure 1 also shows a first drain conduit 500, with a flow control device 5 

associated with the conduit 500, where one end of conduit 500 is in fluid communication with 

a vent port 715A (preferably connected via a quick-release connector) of the tested filter 

device housing.  Alternatively, the end of conduit 500 could be in fluid communication with a 

vent port 715B.  The vent ports allow gas and liquid venting wherein liquid does not pass 

through the porous membranes.  The Figure also shows a second drain conduit 501, with a 

flow control device 6 associated with conduit 501, wherein one end of the conduit 501 is in 

fluid communication with the gas conduit 400 (e.g., by a three-branch connector 401).  

Optionally, the other ends of conduits 500 and 501 are in fluid communication (e.g., by a 

three-branch connector 402). 

[0029] Optionally, a pressure-relief conduit 600 is in fluid communication with test liquid 

source conduit 100 and first drain conduit 500, with a flow control device 7 (shown as 

pressure-relief valve).  If desired, the pressure relief conduit and valve allow pressure to be 

released in order to prevent the filter device to be tested from over-pressure from pressure 

passed along the test liquid source conduit 100. 

[0030] First pressure sensor/pressure transducer 20 is arranged to provide pressure data 

during testing, and second pressure sensor/pressure transducer 30 is arranged to monitor test 

liquid (water) inlet pressure.  First flow sensor 40 is arranged to provide confirmation of test 

liquid entering the system, and second flow sensor 50 is arranged to provide a signal 
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confirming that test liquid has filled the filter device circuit.  Optional temperature sensor 60 

monitors the temperature of the test liquid.   

[0031] Figure 2 is a diagrammatic illustration of a system 2000 according to an aspect of 

the invention.  The illustrated aspect of the system 2000 is similar to the illustrated aspect of 

the system 1000, wherein the same components are illustrated, and have the same functions, 

with the exception of the location of optional flow control device 5.  In the aspect shown in 

Figure 2, the flow control device 5 is located close to the tested filter device, allowing a 

shorter length of tubing to be pressurized during testing.   

[0032] Using Figures 1 and 2 for general reference, one aspect for testing the integrity of 

a filter device including a porous membrane using the illustrated systems is as follows: 

[0033] Initially, flow control devices 1-3, 5, and 6 are closed, as the system is set up and 

connected to the filter device to be tested.  The test is initiated by the user through the user 

interface of the monitoring unit. 

[0034] Flow control devices 1 and 2, and 5 are opened, and test fluid passes from the test 

liquid source along test liquid source conduit 100 and test liquid conduit 300 into the outlet 

702 of the test filter device housing 710, through the vent port 715A, the first drain conduit 

500, and drained from the system.  Through the interface unit 950, temperature sensor 60 is 

monitored to confirm that the test fluid temperature is within acceptable limits, first flow 

sensor 40 is monitored to confirm test fluid is flowing into the test filter device, and flow 

sensor 50 is monitored to confirm test fluid is returning from the filter device to be drained. 

[0035] The accurately controlled pre-selected (first pre-determined) gas pressure is 

applied to the liquid in the test liquid conduit and measured by the monitoring unit, wherein 

flow control device 4 allows flow in the desired direction, flow control device 3 is opened, 

and flow control devices 1, 2, and 5 are closed.  Once the pressure is determined to be stable, 

the monitoring unit sends a start test command, and flow control device 3 is closed and gas 

flow is stopped. 

[0036] Presssure transducer 20 is monitored for measuring the liquid pressure decay over 

a desired period of time.  Based on the second predetermined gas pressure, the test result is 

indicated as pass or fail. 
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[0037] Once the test result has been indicated, flow control devices 2, 5, and 6 are 

opened, and test fluid is drained from the test filter device through first drain conduit 500 and 

second drain conduit 501. 

[0038] Subsequently, flow control device 3 is opened, and flow control device 6 is 

closed, and gas is passed from the monitoring unit and through the rest of the system and the 

test filter device vent port and the first drain conduit 500 to remove residual liquid. 

[0039] A variety of interface systems 950 are suitable for use in the invention.  Typically, 

the interface system includes a printed circuit board, a power supply (alternatively, an 

external power supply can be used), as well as flow control device (valve) controllers 

(illustrated separately as 910) and sensor/transducer controllers, and pressure regulator 

controllers, wherein the interface system controls and monitors the flow, pressure, and 

temperature of liquid and gas.  

[0040] A variety of sensors (e.g., temperature sensors, flow sensors, pressure sensors, and 

pressure transducers), flow control devices (e.g., clamps, non-return valves, pneumatically 

actuated valves, solenoid valves, pressure relief valves), and connectors (including integral, 

e.g., three branch connectors in the form of Y- or T-connectors, and quick-release 

connectors) are suitable for use in aspects of the invention, and are known in the art. 

[0041] A variety of filter integrity test instruments for running the tests are suitable for 

use in the invention.  Typical filter integrity test instruments include a user interface; and a 

computer readable medium bearing a program; and a processor configured to execute the 

program, which calibrates measurements according to set programs and parameters.  If 

desired, the program executed by the processor is stored upon a non-transitory 

computer-readable medium, and the processor displays (outputs) the data.  Suitable examples 

include the Palltronic® Flowstar IV filter integrity test instrument and the Palltronic® 

Flowstar V filter integrity test instrument (Pall Corporation, Port Washington, NY). 

[0042] A variety of porous and microporous membranes and filter devices including the 

membranes (e.g., a filter device comprising a housing comprising at least one vent port, and 

an inlet and an outlet and defining a fluid flow path between the inlet and the outlet, wherein 

the membrane is disposed in the housing across the fluid flow path), including commercially 

available membranes and filter devices, are suitable for use in accordance with aspects of the 
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invention. Preferably, the filter device is sterilizable.  Any housing of suitable shape and 

providing at least one vent port and at least one inlet and at least one outlet may be employed.  

Aspects of the invention are particularly suitable for single-use filter devices, including vent 

filter devices, e.g., as single-use vent filter devices used with capsule filters and bioreactors. 

[0043] A variety of porous and microporous membranes, including commercially 

available membranes, are suitable for use in accordance with aspects of the invention.  

Preferred membranes include porous and microporous PVDF and PTFE membranes.  

Suitable membranes include, for example, EMFLON® II membranes and EMFLON® PFR 

membranes (Pall Corporation, Port Washington, NY).     

[0044] The membranes can have any suitable pore structure, e.g., a pore size (for 

example, as evidenced by bubble point, or by KL as described in, for example, U.S. Patent 

4,340,479, or evidenced by capillary condensation flow porometry), a mean flow pore (MFP) 

size (e.g., when characterized using a porometer, for example, a Porvair Porometer (Porvair 

plc, Norfolk, UK), or a porometer available under the trademark POROLUX 

(Porometer.com; Belgium)), a pore rating, a pore diameter (e.g., when characterized using the 

modified OSU F2 test as described in, for example, U.S. Patent 4,925,572), or removal rating 

media.  The pore structure used depends on the size of the particles to be utilized, the 

composition of the fluid to be treated, and the desired effluent level of the treated fluid. 

[0045] One of skill in the art can selected the first and second pre-determined pressures 

and time periods based on the membranes to be tested. 

[0046] The membranes can have any desired critical wetting surface tension (CWST, as 

defined in, for example, U.S. Patent 4,925,572) less than 53 dynes/cm (53 x 10-5 N/cm).  The 

CWST can be selected as is known in the art, e.g., as additionally disclosed in, for example, 

U.S. Patents 5,152,905, 5,443,743, 5,472,621, and 6,074,869.  Typically, the CWST is in the 

range of from about 20 dynes/cm (about 20 x 10-5 N/cm) to about 40 dynes/cm (about 40 x 

10-5 N/cm), preferably in the range of about 22 dynes/cm (about 22 x 10-5 N/cm) to about 35 

dynes/cm (about 35 x 10-5 N/cm). 

[0047] The test liquid (water) has a low conductivity (for example, in the range of from 

about 2 to about 3 µS/cm), and can be deionizied water, or sterile water for injection. 
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[0048] The following examples further illustrate the invention but, of course, should not 

be construed as in any way limiting its scope. 

EXAMPLE 1 

[0049] This example demonstrates test results of filter devices containing integral and 

non-integral PVDF microporous membranes (Pall Corporation; Port Washington, NY) tested 

based upon an aspect of the invention.  The EFA is 380 cm2, the pore size is 0.2 µm (thus 

providing for sterile filtration), and the CWST is about 30 dynes/com (about 30 x 10-5 N/cm). 

[0050] The membranes are too small for testing using a conventional water intrusion test 

that measures pressure drop or direct gas flow in the air space above the test liquid.   

[0051] After flushing with water having a low conductivity, and drying, 10 devices with 

PVDF membranes that had previously failed manufacturing reverse bubble point integrity 

tests, and 4 devices with PVDF standard production membranes, are tested using a 

Palltronic® Flowstar IV filter integrity test instrument (Pall Corporation, Port Washington, 

NY), and the devices are filled from the bottom (outlet) up with water having a low 

conductivity.  

[0052] Using the filter integrity test instrument, 1 bar pressure (first pre-determined 

pressure) is applied, and once stable pressure is reached, the gas line is clamped.  Pressure is 

logged once the gas line is clamped, and liquid pressure decay curves over a 20 minute period 

are plotted from the data collected.  Filter devices are considered to pass the test if the 

pressure (second pre-determined pressure) is greater than 800 mbar at 400 seconds. 

[0053] As shown in the pressure decay trace in Figure 3, after 20 minutes (1200 seconds), 

the pressure (mBarG) for the devices with 4 integral membranes ranges from about 750 to 

about 850 mBarG.  In contrast, for devices with several of the non-integral membranes, the 

pressure is 0 mBarG in about 150 to about 1000 seconds, and the pressure did not reach over 

about 350 mBarG for any non-integral membrane. 

[0054] This example shows that a pass/fail limit can be drawn between devices with 

integral and non-integral PVDF membranes. 
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EXAMPLE 2 

[0055] This example demonstrates test results of integral and non-integral PTFE 

microporous membranes (Pall Corporation; Port Washington, NY) according to an aspect of 

the invention.  The EFA is 280 cm2, the pore size is 0.2 µm (thus providing for sterile 

filtration), and the CWST is about 23 dynes/com (about 23 x 10-5 N/cm). 

[0056] The membranes are too small for testing using a conventional water intrusion test 

that measures pressure drop or direct gas flow in the air space above the test liquid.   

[0057] After flushing with water having a low conductivity, and drying, 10 devices with 

PTFE membranes that had previously failed manufacturing reverse bubble point integrity 

tests, and 15 devices with PTFE standard production membranes, are tested using a 

Palltronic® Flowstar IV filter integrity test instrument (Pall Corporation, Port Washington, 

NY), and the devices are filled from the bottom (outlet) up with water having a low 

conductivity.   

[0058] Using the filter integrity test instrument, 2.5 bar pressure (first pre-determined 

pressure) is applied, and once stable pressure is reached, the gas line is clamped.  Pressure is 

logged once the gas line is clamped, and liquid pressure decay curves over a 20 minute period 

are plotted from the data collected.  Filter devices are considered to pass the test if the 

pressure (second pre-determined pressure) is greater than 1900 mbar at 400 seconds. 

[0059] As shown in the pressure decay trace in Figure 4, after 20 minutes (1200 seconds), 

the pressure (mBarG) for the 15 devices with integral membranes ranges from about 1750 to 

about 2400 mBarG.  In contrast, for devices with several of the non-integral membranes, the 

pressure is 0 mBarG in about 1000 seconds, and the pressure did not reach over about 1500 

mBarG for any non-integral membrane. 

[0060] This example shows that a pass/fail limit can be drawn between devices with 

integral and non-integral PTFE membranes. 

[0061] All references, including publications, patent applications, and patents, cited 

herein are hereby incorporated by reference to the same extent as if each reference were 

individually and specifically indicated to be incorporated by reference and were set forth in 

its entirety herein. 
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[0062] The use of the terms “a” and “an” and “the” and “at least one” and similar 

referents in the context of describing the invention (especially in the context of the following 

claims) are to be construed to cover both the singular and the plural, unless otherwise 

indicated herein or clearly contradicted by context.  The use of the term “at least one” 

followed by a list of one or more items (for example, “at least one of A and B”) is to be 

construed to mean one item selected from the listed items (A or B) or any combination of two 

or more of the listed items (A and B), unless otherwise indicated herein or clearly 

contradicted by context.  The terms “comprising,” “having,” “including,” and “containing” 

are to be construed as open-ended terms (i.e., meaning “including, but not limited to,”) unless 

otherwise noted.  Recitation of ranges of values herein are merely intended to serve as a 

shorthand method of referring individually to each separate value falling within the range, 

unless otherwise indicated herein, and each separate value is incorporated into the 

specification as if it were individually recited herein.  All methods described herein can be 

performed in any suitable order unless otherwise indicated herein or otherwise clearly 

contradicted by context.  The use of any and all examples, or exemplary language (e.g., “such 

as”) provided herein, is intended merely to better illuminate the invention and does not pose a 

limitation on the scope of the invention unless otherwise claimed.  No language in the 

specification should be construed as indicating any non-claimed element as essential to the 

practice of the invention. 

[0063] Preferred aspects of this invention are described herein, including the best mode 

known to the inventors for carrying out the invention.  Variations of those preferred aspects 

may become apparent to those of ordinary skill in the art upon reading the foregoing 

description.  The inventors expect skilled artisans to employ such variations as appropriate, 

and the inventors intend for the invention to be practiced otherwise than as specifically 

described herein.  Accordingly, this invention includes all modifications and equivalents of 

the subject matter recited in the claims appended hereto as permitted by applicable law.  

Moreover, any combination of the above-described elements in all possible variations thereof 

is encompassed by the invention unless otherwise indicated herein or otherwise clearly 

contradicted by context. 
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CLAIM(S): 

1. A method for testing integrity of a filter device including a porous membrane 

having an upstream surface and a downstream surface, the filter device comprising a housing 

having an inlet and an outlet and defining a fluid flow path between the inlet and the outlet, 

wherein the porous membrane is arranged across the fluid flow path, the method comprising: 

(a) passing a test liquid from a test liquid source from a side of the outlet 

along a test liquid source conduit on the side of the outlet and a test 

liquid conduit on the side of the outlet through the outlet of the filter 

device so as to fill the test liquid conduit and to cover the downstream 

surface of the porous membrane with the test liquid; 

(b) preventing additional test liquid flow from the test liquid source to the 

test liquid source conduit and to the test liquid conduit; 

(c) passing gas along a gas flow conduit from downstream of the test 

liquid conduit and into the test liquid conduit filled with the test liquid, 

including applying a first pre-determined gas pressure on the test liquid 

in the test liquid conduit; 

(d) preventing additional gas from passing along the gas flow conduit so 

as to prevent applying additional gas pressure on the test fluid in the 

test liquid conduit; 

(e) monitoring gas pressure on the test liquid in the test liquid conduit; and 

measuring a decay in the gas pressure on the test liquid in the test 

liquid conduit over a pre-determined period of time, wherein if the gas 

pressure on the test liquid in the test liquid conduit decreases below a 

second pre-determined gas pressure, the filter device is considered to 

lack integrity. 

2. The method of claim 1, wherein the filter device housing includes at least one 

vent port and the method further comprises 

(f) draining test liquid from the filter device though the at least one vent 

port. 

3.   A system for testing integrity of a filter device comprising: 
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(a) a test fluid source; a test liquid source conduit positioned on an outlet 

side of the filter device and connected to the test fluid source;  

(b) a test liquid conduit positioned on the outlet side of the filter device 

and in fluid communication with both the test liquid source conduit 

and an outlet of the filter device including a porous membrane having 

an upstream surface and a downstream surface, the filter device 

comprising a housing having an inlet and the outlet and defining a fluid 

flow path between the inlet and the outlet, wherein the porous 

membrane is arranged across the fluid flow path, wherein the test fluid 

source passes a test liquid from the test liquid source along the test 

liquid source conduit and the test liquid conduit through the outlet of 

the filter device so as to fill the test liquid conduit and to cover the 

downstream surface of the porous membrane with the test liquid; 

(c) a flow control device associated with the test liquid source conduit for 

preventing additional test liquid flow from the test liquid source to the 

test liquid source conduit and the test liquid conduit; a gas flow conduit 

positioned downstream of the test liquid conduit and in fluid 

communication with the test liquid conduit, the gas flow conduit 

connected to a compressed air supply source via a valve controller, 

wherein the valve controller applies a first pre-determined gas pressure 

on the test fluid in the test liquid conduit; 

(d) a flow control device associated with the gas flow conduit for 

preventing applying additional gas pressure on the test fluid in the test 

liquid conduit; a fluid connector in fluid communication the test liquid 

source conduit, the test liquid conduit, and the gas flow conduit;  

(e) a pressure sensor arranged to measure gas pressure on the test fluid in 

the test liquid conduit; and a monitoring unit measuring a decay in the 

gas pressure on the test liquid in the test liquid conduit over a 

pre-determined period of time, wherein if the gas pressure on the test 

liquid in the test liquid conduit decreases below a second 

pre-determined gas pressure, the filter device is considered to lack 

integrity. 
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4. The system of claim 3, further comprising  

(f) a flow sensor arranged to sense liquid entering the test liquid conduit. 


