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Introduction 
 

amcHydroFlow HP cartridges are unique, sterilizing grade, disposable filters 
from American Membrane Corporation (AMC).  They have been validated to 
produce a sterile effluent when challenged with bacteria corresponding to their 
respective pore size ratings using Health Industry Manufacturers Association 
(HIMA) testing methodologies.  amcHydroFlow HP cartridges are specifically 
designed for purifying process applications and are manufactured under 
stringent processes. 
 
amcHydroFlow HP cartridges contain one layer of AMC’s amcAccupor.  
amcAccupor is an patented, inherently hydrophilic polyethersulfone (PES) 
membrane whose enhanced porosity produces exceptionally high flow rates 
resulting in quicker processing times and allows for higher throughputs.  
amcHydroFlow HP cartridges offer maximum reliability along with superior and 
consistent performance. 
 
amcHydroFlow HP cartridges’ body, adapters, core, and membrane supports are 
constructed from high purity virgin polypropylene containing no radiation 
stabilizers or colorants to minimize extractables.  Both amcAccupor membrane 
and the polypropylene components are thermally bonded making the filters free 
of adhesives further optimizing cleanliness and providing exceptional chemical 
compatibility.  amcHydroFlow HP cartridges have been specially designed and 
engineered to maximize performance.  The manufacturing process and materials 
of construction used in manufacturing amcHydroFlow HP cartridges create a 
rugged and durable filter with high impact strength.  The polymer materials and 
manufacturing techniques used produces a filter that is able to withstand the 
rigors of day-to-day pharmaceutical and other critical operations. 
 
amcHydroFlow HP cartridges may be repeatedly autoclaved.  amcHydroFlow HP 
cartridges are compatible with inline steam sterilization techniques commonly 
employed in system sterilization. 
 
Each lot is certified by AMC for compliance with established specifications prior 
to being sold.  Product and lot numbers are imprinted on each cartridge during 
manufacturing allowing for complete traceability even after packaging has been 
discarded. 
 
This validation guide is designed to provide information necessary to assess the 
suitability of amcHydroFlow HP cartridges for your specific applications.  The 
data provided is a summary of the testing performed to document the suitability 
of amcHydroFlow HP cartridges for use where microfiltration is the desired 
method of product sterilization.  The test protocols were designed to confirm to 
current HIMA and United States Pharmacopeia (USP) guidelines for sterile 
filtration, aseptic processing, and chemical and biological tests. 
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Specifications 
 
Materials of Construction 
Filtration Media: single layer amcAccupor (0.03, 0.1, 0.2, 0.45, 0.65, 0.8, 1.2 um) 
Support Materials: polypropylene 
Structural Components: polypropylene 
Sealing Method: thermal bonding 
 
Dimensions 
Diameter: 2.7 inches (6.9 cm) 
Nominal Length: 5, 10, 20, 30, 40 inches (12.7, 25.4, 50.8, 76.2, and 101.6 cm) 
 
Typical Effective Filtration Area 
7 ft2 (0.65 m2) per 10 inch 
 
Flat Sheet amcAccupor Bacterial Retention (>107 cfu/cm2 challenged) 
100% retention of A. laidlawii using HIMA methodology (0.1 um) 
100% retention of B. diminuta using HIMA methodology (0.2 um) 
100% retention of S. marcescens using HIMA methodology (0.45 um) 
100% retention of S. cerevisiae using HIMA methodology (0.65 um) 
100% retention of S. cerevisiae using HIMA methodology (0.8 um) 
 
10-inch Cartridge Bacterial Retention (>107 cfu/cm2 challenged) 

100% retention of A. laidlawii using HIMA methodology (0.1 um) 
100% retention of B. diminuta using HIMA methodology (0.2 um) 
100% retention of S. marcescens using HIMA methodology (0.45 um) 
 
Minimum Bubble Point 
0.03 um:  38 psi (2.7 bar) in ethanol 
0.1 um:     28 psi (2.0 bar) in ethanol 
0.2 um:    49 psi (3.4 bar) in water 
0.45 um:  32 psi (2.3 bar) in water 
0.65 um:  22 psi (1.5 bar) in water 
0.8 um:    12 psi (0.8 bar) in water 
1.2 um:     6 psi (0.4 bar) in water 
 
Diffusional Flow (10-inch cartridge) 
0.03 um: <20 ml/min at 50 psi (3.5 bar) in water 
0.1 um:    <30 ml/min at 50 psi (3.5 bar) in water 
0.2 um:   <30 ml/min at 40 psi (2.8 bar) in water 
0.45 um: <25 ml/min at 24 psi (1.7 bar) in water 
0.65 um: <15 ml/min at 16 psi (1.1 bar) in water 
0.8 um:   <15 ml/min at 10 psi (0.7 bar) in water 
1.2 um:    <5 ml/min at 4 psi (0.3 bar) in water 
 
Typical Water Flow Rates 
0.03 um: 0.3 gpm/psi/10-inch (1.6 lpm/0.1 bar/25.4 cm) 
0.1 um:    1.2 gpm/psi/10-inch (6.4 lpm/0.1 bar/25.4 cm) 
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0.2 um:   3 gpm/psi/10-inch (16.0 lpm/0.1 bar/25.4 cm) 
0.45 um: 5.2 gpm/psi/10-inch (27.7 lpm/0.1 bar/25.4 cm) 
0.65 um: 6.8 gpm/psi/10-inch (34.7 lpm/0.1 bar/25.4 cm) 
0.8 um:   10 gpm/psi/10-inch (53.3 lpm/0.1 bar/25.4 cm) 
1.2 um:    13 gpm/psi/10-inch (69.3 lpm/0.1 bar/25.4 cm) 
 
Maximum Differential Pressure 
0.03/0.1/0.2/0.45/0.65 um: 60 psi (4.1 bar) at ambient temperature 
0.8/1.2 um: 50 psi (3.4 bar) at ambient temperature 
 
Maximum Differential Back Pressure 
15 psi (1.0 bar) at ambient temperature 
 
Maximum Operating Temperature 
90°C (194°F) at 30 psi (2.1 bar) 
 
Maximum Continuous Pressure 
Limited by housing 
 
Oxidizable Substances 
USP XXII guidelines met using 1 L flushing after autoclaving 
 
Endotoxins 
<0.25 EU/ml utilizing Limulus Amoebocyte Lysate (LAL) test 
 
Extractables (Typical Non-Volatile Residue)  
40 ppm/10-inch 
 
Biosafety 
All components meet USP Class VI-121°C Plastics Tests, and are listed as being 
accepted for food contact according to CFR Title 21. 
 
Typical Resistivity Recovery to 18 Megaohm-cm 
35 gallons (133 L) 
 
Sterilization/Sanitization Methods 
Chemical:  peracetic acid, chlorinated alkaline products, bleach, sulfur dioxide, 
and hydrogen peroxide at typical sanitization concentrations and temperatures 
 
Hot Water:  88°C (190°F) at 5 psi (0.34 bar) 
Autoclave:  121°C (250°F) for 30 minutes up to 50 cycles 
Inline Steam:  140° C (284° F) for 60 minutes at 2 psi (0.24 bar) up to 25 cycles 
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Microbiological Retention 

 
Product claim:  amcAccupor membranes were designed and tested to retain 
100% of A. laidlawii (0.1 um pore size), B. diminuta (0.2 um pore size), S. 
marcescens (0.45 um pore size), S. cerevisiae (0.65 um pore size), and S. 
cerevisiae (0.8 um pore size) using HIMA methodology.  amcHydroFlow HP 
cartridges were designed and tested to retain 100% of A. laidlawii (0.1 um pore 
size), B. diminuta (0.2 um pore size), and S. marcescens (0.45 um pore size) 
under HIMA challenge protocols.  Based on testing performed during validation 
of the cartridges, such devices retained 100% of microorganisms when challenged 
followed HIMA methodology using the relevant challenge microorganisms. 
 
Test Method for Microbial Retention 
Purpose:  To determine the ability of amcAccupor membranes to produce a 
sterile effluent when challenged with >107 colony forming units (cfu) per cm2 
with the appropriate microorganism for the specific pore size amcAccupor 
membranes.  In addition, to determine the ability of amcHydroFlow HP 
cartridges to produce a sterile effluent when challenged with >107 colony forming 
units (cfu) per cm2 with the corresponding microorganism to the specific pore 
size 10-inch cartridge. 
 
Challenge Method for amcAccupor Membranes: 
1.  Preparation of Challenge in Specific Broth:  Approximately 200 ml of sterile 
specific broth were inoculated with a stock culture of ATCC verified 
microorganism and incubated at temperatures from 20°C up to 37°C (depending 
upon pore size) for a period of 24 up to 48 hours (depending upon pore size).  A 
Gram stain of the culture was prepared to verify purity.  A certain ratio of the 
broth culture was added to the sterile broth to provide at least 1.0 x 107 cfu/cm2 of 
EFA. 
 
Concurrent with the challenge, an aliquot of the challenge suspension was 
removed and passed through the filter at a given pressure.  The effluent was 
enumerated using a spread plate technique on the agar gel and incubated at 
temperatures from 20°C up to 37°C (depending upon pore size) for a period of 24 
up to 48 hours (depending upon pore size).  The challenged suspension was 
tittered by making serial dilutions of an aliquot of the challenge suspension in 
peptone water.  An aliquot of the dilution was plated in triplicate onto agar and 
incubated at temperatures from 30°C up to 37°C (depending upon pore size) for a 
period of 7 up to 14 days (depending upon pore size).  The average number of 
colonies formed on three plates multiplied by the dilution factor was recorded as 
the challenge titer. 
 
2.  Diffusion Tests:  Diffusion tests were performed using purified water as the 
test liquid.  The pressures at which the diffusion tests were performed was set 
based on the pore size of the test membrane, and increasing gradually up to the 
bubble point of the test membrane.  The pressure vessel was filled with purified 
water, the downstream valve was closed and the pressure regulator opened to 
begin flooding the filter housing with purified water.  Air was then vented from 
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the housing.  The pressure inside the pressure vessel was raised and the 
downstream valve was slowly opened to initiate the wetting procedure.  After the 
liquid flow stopped, the pressure was adjusted in accordance to the test 
membranes.  The diffusion flow rate was recorded using a mass flow meter 
attached to the downstream side of the filter.  Additional diffusion flow rates were 
determined gradually by increasing the pressure up to the bubble point.  The 
bubble point was determined as the point at which the diffusion continued to 
climb without an increase in pressure. 
 
3.  Microbial Challenge:   The filter and apparatus was autoclaved at the standard 
121°C for approximately 30 minutes.  After the filter and housing returned to 
room temperature, the filter was wet with 50 ml of purified waster and the 
diffusion and bubble point tests repeated except that a portion of the wetting 
material (rinse) was collected for quantitation to verify the sterile condition of the 
complete apparatus.  The rinse fluid was passed through 0.45 um assay 
membranes and plated onto the agar.  All plates were incubated at temperatures 
121°C for at least 30 minutes.  The sterile integrity of the apparatus was not 
broken between the rinse and the challenge. 
 
Approximately 50 ml of the challenge suspension was added to the pressure 
vessel to achieve the guideline of approximately 1.0 x 107 cfu/cm2 of EFA.  The 
upstream and downstream valves were closed and the pressure vessel pressurized 
to about approximately 5 psi.  The upstream valve was slowly opened to begin 
filling the housing with the challenging microorganism.  The air was vented from 
the housing.  The pressure was increased and the downstream valve opened to 
initiate filtration.  The challenge flow rate was determined using a time per 
volume of filtrate.  The filtrate was collected in the attached sterile bottle and 
secured with closure.  The diffusion and bubble point tests were repeated as 
previously described. 
 
Test Results: 
The log reduction value (LRV) was calculated using the following equation: 
LRV = Log10 (number of organisms in challenge / number of organisms in filtrate) 
 
When filtrate is sterile. A one (1) is substituted in the denominator and the LRV is 
expressed as greater than the calculated value. 
 
Challenge Method for amcHydroFlow HP Cartridges:   
1.  Preparation of Challenge in Specific Broth:  Approximately 200 ml of sterile 
specific broth were inoculated with a stock culture of ATCC verified 
microorganism and incubated at temperatures from XX°C up to XX°C 
(depending upon pore size) for a period of XX up to XX minutes (depending 
upon pore size).  A Gram stain of the culture was prepared to verify purity.  A 
certain ratio of the broth culture was added to the sterile broth to provide at least 
1.0 x 107 cfu/cm2 of EFA.  The sterile broth/culture was mixed and incubated at a 
temperatures from 30°C up to 37°C (depending upon pore size) for a period of 24 
up to 48 hours (depending upon pore size).   
 
Concurrent with the challenge, an aliquot of the challenge suspension was 
removed and passed through a filter at a given pressure.  This serves as a positive 
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control.  The effluent was enumerated using a spread plate technique on the agar 
gel and incubated at temperatures from 30°C up to 37°C (depending upon pore 
size) for a period of 1 up to 7 days (depending upon pore size).  The challenged 
suspension was tittered by making serial dilutions of an aliquot of the challenge 
suspension in peptone water.  An aliquot of the dilution was plated in triplicate 
onto agar and incubated at 121°C for at least 30 minutes.  The average number of 
colonies formed on three plates multiplied by the dilution factor was recorded as 
the challenge titer. 
 
2.  Diffusion Tests:  Diffusion testes were performed using purified water as the 
test liquid.  The pressures at which the diffusion tests were performed was set 
based on the pore size of the test filter, and increasing gradually up to the bubble 
point of the test filter.  The pressure vessel was filled with purified water, the 
downstream valve was closed and the pressure regulator opened to begin flooding 
the filter housing with purified water.  Air was then vented from the housing.  The 
pressure inside the pressure vessel was raised to 80% of the bubble point and the 
system was held at pressure for at least 5 minutes.  The pressure was then 
lowered and the downstream valve was slowly opened to initiate the wetting 
procedure.  After the liquid flow stopped, the pressure was adjusted according to 
the test filter for diffusion testing.  The diffusion flow rate was recorded using a 
mass flow meter attached to the downstream side of the filter housing.  Diffusion 
flow rates were determined gradually by increasing the pressure up to the bubble 
point.  The bubble point was determined as the point at which the diffusion 
continued to climb without an increase in pressure. 
 
3.  Microbial Challenge:  The apparatus was inline steam sterilized at the 
standard 121°C for at least 30 minutes, and the filters were autoclaved at 121°C 
for at least 60 minutes.  After the filter and housing returned to room 
temperature, the filter was wet with copious amounts of purified water and the 
diffusion test was repeated.  The entire rinse was collected in a sterile container  
and then quantified to verify the sterile condition of the complete  apparatus.  
The rinse fluid was passed through 0.45 um assay membranes and plated onto 
the agar.  All plates were incubated at 121°C for at least 30 minutes.  The sterile 
integrity of the apparatus was not broken between the rinse and the challenge.  
Sufficient volume of the challenge suspension was added to the pressure vessel to 
achieve the guideline of approximately 1.0 x 107 cfu/cm2 of EFA.  The upstream 
and downstream valves were closed and the pressure vessel pressurized to about 
2 to 5 psi.  The upstream valve was slowly opened to begin filling the housing 
with the challenging microorganism.  The air was vented from the housing.  The 
pressure was increased and the downstream valve opened to initiate filtration.  
The challenge flow rate was determined using volume of filtrate per time.  The 
filtrate was collected in the attached sterile container and secured with closure.  
The diffusion and bubble point tests were repeated as previously described. 
 
Test Results: 
The log reduction value (LRV) was calculated using the following equation: 
LRV = Log10 (number of organisms in challenge / number of organisms in filtrate) 
 
When filtrate is sterile. A one (1) is substituted in the denominator and the LRV is 
expressed as greater than the calculated value. 
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Integrity Testing 

 
Product claim:  The integrity of amcHydroFlow HP cartridges can be verified 
by the diffusional flow test method.  The following downstream diffusional flow 
values when the cartridges are fully wet with water have been validated and 
confirmed by bacterial retention testing. 
 
Purpose:  To confirm diffusional flow value and correlate the observed diffusional 
flow value with microorganism retention. 
 
Test Procedure: 
1.  The following diagram illustrates the test apparatus: 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
2.  Flush the 10-inch test filter using water purified using 0.1 um membrane filter 
at ambient temperature for 5 minutes at approximately 3 gpm (11.3 lpm) to 
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thoroughly wet out the test filter.  Securely installed the test filter in the filter 
housing and fill the pressure vessel with approximately 8 L of deionized water. 
 
3.  Close the downstream value and open the pressure regulator to begin flooding 
the filter housing with the test liquid.  Vent the air from the apparatus using the 
valve on top of the housing to ensure no air was trapped inside. 
 
4.  Raise the pressure inside the stainless steel pressure vessel to 80% of the 
bubble point of the test filter and hold the pressure for at least 2 minutes or until 
the drainage of excess test fluid is no more than 1 ml/min.  This allows the system 
to stabilize.  
 
5.  After stabilization, close the downstream valve.  Record the diffusion flow rate 
using a mass flow meter attached to the downstream side of the filter housing. 
 
6. After testing, depressurize the system. 

 
 
 
 

amcHydroFlow HP 10-inch Cartridge Diffusional Flow 
Pore size (um) Device ID Maximum downstream diffusional flow 

0.03 2335-2 ≤20 cc/min @ 50 psi (3.5 bar) 
0.1 5903-3 ≤30 cc/min @ 50  psi (3.5 bar) 
0.2 1003-9 ≤30 cc/min @ 40 psi (2.8 bar) 

0.45 1799-2 ≤25 cc/min @ 24 psi (1.7 bar) 
0.65 2010-1 ≤15 cc/min @ 16 psi (1.1 bar) 
0.8 4787-6 ≤15 cc/min @ 10 psi (0.7 bar) 
1.2 5252-3  ≤5 cc/min @ 4 psi (0.3 bar) 
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Autoclave Stability 
 
 
Product claim:  amcHydroFlow HP cartridges will withstand 50 liquid cycles of 
sterilization by autoclave, operating at 121°C for 30 minutes. 
 
Purpose:  To determine the effects of repeated autoclave cycling on the integrity 
of amcHydroFlow HP cartridges. 
 
Materials: 
1.  Prefiltered water 
 
2.  10-inch test filter and housing 
 
3.  Autoclave 
 
4.  Kraft paper and autoclave indicator tape 
 
5.  Downstream diffusional flow test system 
 
Test Procedure: 
1.  Clean housing shell, base, gasket, and auxiliary attachments. 
 
2.  Load the cartridge to be testing into housing. 
 
3.  Wet the cartridge by passing 15 gallons of prefiltered water at 3 gpm (11.3 lpm) 
for 5 minutes through the cartridge housing assembly.  Drain water from housing. 
 
4.  Perform the integrity test by downstream diffusional flow methodology. 
 
5.  Wrap all housing openings with Kraft paper and seal with autoclave indicator 
tape. 
 
6.  Load cartridge/housing assembly into autoclave and run on liquid cycles at 
121°C for 30 minutes, slow exhaust. 
 
7.  Perform the integrity test by downstream diffusional flow methodology. 
 
8.  Repeat steps 5 through 7.  The filter must remain wet throughout the entire 
process. 
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amcHydroFlow HP 0.03 um 10-inch Cartridge Post-Autoclave Integrity – 121°C 
Diffusional Flow: cc/min at 50 psi (3.5 bar)* 

Device ID Pre-Test Post 
Cycle 4 

Post 
Cycle 18 

Post 
Cycle 28 

Post 
Cycle 40 

Post 
Cycle 50 

2335-5 15 16 16 14 17 15 

2335-8 14 14 13 12 15 15 

2335-12 18 17 16 16 17 17 

2339-1 16 14 15 15 14 14 

2339-5 13 12 16 16 15 16 

2339-7 14 18 17 14 14 15 

2339-10 15 13 15 13 14 15 

2339-16 14 14 15 17 13 13 

2339-18 15 15 17 14 13 16 

2440-7 17 16 14 13 13 13 

2440-8 14 16 14 15 16 14 

2440-10 17 14 15 15 15 15 

2440-12 15 13 14 17 16 16 

2440-14 15 17 17 15 14 15 

2666-3 13 13 15 13 15 16 

2666-6 14 12 15 13 16 17 

2666-9 14 15 16 14 13 13 

2666-10 15 16 16 17 13 14 

2666-11 16 14 13 13 12 15 

2666-18 17 14 15 14 15 16 

 
* Diffusional flow measurements taken at 50 psi after complete wetting in water. 
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amcHydroFlow HP 0.1 um 10-inch Cartridge Post-Autoclave Integrity – 121°C 
Diffusional Flow: cc/min at 50 psi (3.5 bar)* 

Device ID Pre-Test Post 
Cycle 4 

Post 
Cycle 18 

Post 
Cycle 28 

Post 
Cycle 40 

Post 
Cycle 50 

5903-2 22 24 23 22 25 25 

5903-4 26 24 23 23 22 25 

5903-7 25 26 26 24 27 25 

5903-8 24 25 26 24 23 23 

5903-9 25 23 25 23 24 25 

5903-10 24 24 25 27 23 23 

5903-12 25 25 27 24 23 26 

5903-13 24 28 27 24 24 25 

5903-14 25 23 25 23 24 25 

5903-18 24 24 25 27 23 23 

5903-20 25 25 27 24 23 26 

5903-22 28 27 26 26 27 27 

5903-23 26 24 25 25 24 24 

6001-2 23 22 26 26 25 26 

6001-3 27 26 24 23 23 23 

6001-6 24 26 24 25 26 24 

6001-8 24 22 25 23 26 27 

6001-9 24 25 26 24 23 23 

6001-10 25 26 26 27 23 24 

6001-12 25 23 24 27 26 26 

 
* Diffusional flow measurements taken at 50 psi after complete wetting in water. 
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amcHydroFlow HP 0.2 um 10-inch Cartridge Post-Autoclave Integrity – 121°C 
Diffusional Flow: cc/min at 40 psi (2.8 bar)* 

Device ID Pre-Test Post 
Cycle 4 

Post 
Cycle1 8 

Post 
Cycle 28 

Post 
Cycle 40 

Post 
Cycle 50 

1003-5 25 26 26 24 27 25 

1003-6 24 25 26 24 23 23 

1003-7 24 26 24 25 26 24 

1003-8 24 22 25 23 26 27 

1003-11 24 25 26 24 23 23 

1003-12 25 23 25 23 24 25 

1003-14 24 24 25 27 23 23 

1003-15 25 25 27 24 23 26 

1003-17 24 28 27 24 24 25 

1003-18 22 24 23 22 25 25 

1003-19 26 24 23 23 22 25 

1003-20 25 26 26 24 27 25 

1055-4 24 25 26 24 23 23 

1055-5 24 25 26 24 23 23 

1055-6 25 26 26 27 23 24 

1055-7 25 23 24 27 26 26 

1055-8 25 25 27 24 23 26 

1055-9 24 28 27 24 24 25 

1055-10 25 23 25 23 24 25 

1059-1 24 24 25 27 23 23 

1059-2 24 25 26 24 23 23 

1059-3 25 23 25 23 24 25 

1059-4 24 24 25 27 23 23 

1059-5 25 25 27 24 23 26 

 
* Diffusional flow measurements taken at 40 psi after complete wetting in water. 
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amcHydroFlow HP 0.45 um 10-inch Cartridge Post-Autoclave Integrity – 121°C 
Diffusional Flow: cc/min at 24 psi (1.7 bar)* 

Device ID Pre-Test Post 
Cycle 4 

Post 
Cycle 18 

Post 
Cycle 28 

Post 
Cycle 40 

Post 
Cycle 50 

1799-3 18 18 19 20 18 18 

1799-4 17 16 17 18 19 17 

1799-5 16 15 15 16 17 17 

1799-7 17 19 20 16 17 17 

1799-8 19 16 18 18 19 17 

1799-9 20 21 17 17 18 20 

1799-12 17 19 18 18 19 18 

1799-14 18 17 16 18 17 18 

1799-15 18 16 17 16 19 20 

1799-16 16 16 17 18 19 17 

1799-18 16 15 15 16 17 17 

1799-20 19 16 17 18 19 17 

1898-3 17 15 15 16 17 17 

1898-4 20 19 20 16 17 17 

1898-5 21 16 17 18 19 17 

1898-8 19 15 15 16 17 17 

1898-9 16 16 17 16 19 20 

1898-12 17 16 17 18 19 17 

1898-13 18 15 15 16 17 17 

1898-16 19 19 20 16 17 17 

1899-2 20 16 17 16 19 20 

1899-4 16 16 17 18 19 17 

1899-5 17 15 15 16 17 17 

1899-8 19 19 20 16 17 17 

 
* Diffusional flow measurements taken at 24 psi after complete wetting in water. 
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amcHydroFlow HP 0.65 um 10-inch Cartridge Post-Autoclave Integrity – 121°C 
Diffusional Flow: cc/min at 16 psi (1.1 bar)* 

Device ID Pre-Test Post 
Cycle 4 

Post 
Cycle 18 

Post 
Cycle 28 

Post 
Cycle 40 

Post 
Cycle 50 

2010-2 10 11 9 9 8 9 

2010-3 10 9 9 11 9 10 

2010-4 10 10 9 10 11 9 

2010-5 8 9 8 10 10 9 

2010-6 11 12 11 9 9 10 

2010-10 10 11 9 9 8 9 

2010-11 10 9 9 11 9 10 

2010-12 10 10 9 10 11 9 

2010-13 8 8 9 8 9 10 

2010-14 8 9 8 10 10 9 

2034-2 11 12 11 9 9 10 

2034-3 13 10 10 9 11 11 

2034-4 13 10 10 9 11 11 

2034-5 10 11 9 11 8 10 

2034-6 10 9 11 9 9 9 

2034-7 11 11 9 10 10 10 

2099-1 11 12 11 9 9 10 

2099-2 13 10 10 9 11 11 

2099-3 8 9 9 9 9 9 

2099-7 11 12 11 9 9 10 

2099-8 10 9 9 11 9 10 

2099-9 10 10 9 10 11 9 

2099-10 9 10 9 11 9 12 

2099-11 11 12 11 9 9 10 

 
* Diffusional flow measurements taken at 16 psi after complete wetting in water. 
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amcHydroFlow HP 0.8 um 10-inch Cartridge Post-Autoclave Integrity – 121°C 
Diffusional Flow: cc/min at 10 psi (0.7 bar)* 

Device ID Pre-Test Post 
Cycle 4 

Post 
Cycle 18 

Post 
Cycle 28 

Post 
Cycle 40 

Post 
Cycle 50 

4787-2 8 9 8 10 10 9 

4787-3 11 12 11 9 9 10 

4787-4 13 10 10 9 11 11 

4787-5 10 11 9 9 8 9 

4787-7 10 9 9 11 9 10 

4787-8 10 10 9 10 11 9 

4787-9 10 11 9 9 8 9 

4787-10 10 9 9 11 9 10 

4787-11 10 10 9 10 11 9 

4787-12 9 10 9 11 9 12 

4787-14 9 10 10 9 11 9 

4804-1 8 8 9 8 9 10 

4804-2 8 9 8 10 10 9 

4804-4 11 12 11 9 9 10 

4804-5 13 10 10 9 11 11 

4804-8 10 11 9 11 8 10 

4804-9 10 9 11 9 9 9 

4804-11 11 11 9 10 10 10 

4804-12 8 9 8 10 10 9 

4998-2 11 12 11 9 9 10 

4998-3 13 10 10 9 11 11 

4998-4 8 9 9 9 9 9 

4998-5 11 9 9 9 11 10 

4998-6 8 9 11 10 9 9 

 
* Diffusional flow measurements taken at 10 psi after complete wetting in water. 
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amcHydroFlow HP 1.2 um 10-inch Cartridge Post-Autoclave Integrity – 121°C 
Diffusional Flow: cc/min at 4 psi (0.8 bar)* 

Device ID Pre-Test Post 
Cycle 4 

Post 
Cycle 18 

Post 
Cycle 28 

Post 
Cycle 40 

Post 
Cycle 50 

5252-1 2 2 3 2 2 2 

5252-5 3 3 3 2 2 3 

5252-6 3 3 2 2 3 2 

5252-7 2 2 1 2 2 3 

5252-8 2 3 2 2 3 3 

5252-9 2 3 1 2 2 2 

5252-10 3 3 3 2 3 2 

5252-11 2 1 2 2 2 2 

5252-12 2 3 2 2 3 3 

5252-13 2 3 1 2 2 2 

5252-14 3 3 3 2 3 2 

5552-15 3 3 3 2 3 2 

5552-16 2 1 2 2 2 2 

5552-17 3 3 3 2 3 2 

5552-18 2 2 3 2 2 2 

5555-1 3 3 3 2 2 3 

5555-2 3 3 2 2 3 2 

5555-3 3 3 3 2 3 2 

5555-4 2 1 2 2 2 2 

5688-2 2 2 3 2 2 2 

5688-3 3 3 3 2 2 3 

5688-8 3 3 2 2 3 2 

5688-9 3 3 3 2 3 2 

5688-10 3 3 3 2 3 2 

 
* Diffusional flow measurements taken at 4 psi after complete wetting in water. 
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Inline Steam Stability 
 
Product claim: amcHydroFlow HP cartridge filters have demonstrated 
integrity after exposure to inline steam under the following conditions:  25, 1-
hour cycles at 2 psi (140°C). 
 
Purpose:  To determine the effects of repeated inline steaming on the integrity of 
amcHydroFlow HP cartridges. 
 
Materials: 
1.  Prefiltered water 
 
2.  Test filter and housing 
 
3.  Steam apparatus fitted with housing bypass valve 
 
4.  Downstream diffusional flow test system 
 
Test Procedure: 
1.  Wet the cartridge by passing 15 gallons of prefiltered water at 3 gpm for 5 
minutes through the cartridge housing assembly.  Integrity test by downstream 
diffusional flow methodology in the “Integrity Testing” chapter. 
 
2.  Initiate steam to test filter with housing bypass valve open in order to 
minimize differential pressure.  Equilibrate the system with the bypass valve 
open. 
 
3.  Once test pressure is reached, close the bypass valve and begin timing the 
sterilization cycle. 
 
4.  Stop steam flow to the filter and slowly exhaust the steam from the system. 
 
5.  Remove the cartridge from the test housing and cool to ambient temperature 
by immersing the filter in clean water.  Integrity test using the downstream 
diffusional flow method. 
 
6. Repeat steps 2 through 5.  The filter must remain wet throughout the entire 

process. 
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amcHydroFlow HP 0.03 um 10-inch Cartridge Post-Autoclave Integrity – 140°C 
Diffusional Flow: cc/min at 50 psi (3.5 bar)* 

Device ID Pre-Test Post 
Cycle 2 

Post 
Cycle 8 

Post 
Cycle 12 

Post 
Cycle 19 

Post 
Cycle 25 

2335-6 13 12 16 16 15 16 

2335-7 14 18 17 14 14 15 

2335-11 15 13 15 13 14 15 

2339-2 14 14 15 17 13 13 

2339-4 15 15 17 14 13 16 

2339-5 17 16 14 13 13 13 

2339-11 14 16 14 15 16 14 

2339-15 17 14 15 15 15 15 

2339-17 15 13 14 17 16 16 

2440-5 15 17 17 15 14 15 

2440-6 13 13 15 13 15 16 

2440-9 14 12 15 13 16 17 

2440-10 14 15 16 14 13 13 

2440-11 15 16 16 17 13 14 

2666-4 16 14 13 13 12 15 

2666-5 17 14 15 14 15 16 

2666-8 13 12 16 16 15 16 

 
* Diffusional flow measurements taken at 50 psi after complete wetting in water. 
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amcHydroFlow HP 0.1 um 10-inch Cartridge Post-Autoclave Integrity – 140°C 
Diffusional Flow: cc/min at 50 psi (3.5 bar)* 

Device ID Pre-Test Post 
Cycle 2 

Post 
Cycle 8 

Post 
Cycle 12 

Post 
Cycle 19 

Post 
Cycle 25 

5903-3 25 26 26 24 27 25 

5903-5 24 25 26 24 23 23 

5903-6 25 23 25 23 24 25 

5903-11 24 24 25 27 23 23 

5903-16 25 25 27 24 23 26 

5903-16 24 28 27 24 24 25 

5903-17 25 23 25 23 24 25 

5903-19 24 24 25 27 23 23 

5903-21 25 25 27 24 23 26 

5903-24 28 27 26 26 27 27 

5903-25 26 24 25 25 24 24 

5903-26 23 22 26 26 25 26 

5903-27 27 26 24 23 23 23 

6001-1 24 26 24 25 26 24 

6001-4 24 22 25 23 26 27 

6001-5 24 25 26 24 23 23 

6001-7 25 26 26 27 23 24 

 
* Diffusional flow measurements taken at 50 psi after complete wetting in water. 
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amcHydroFlow HP 0.2 um 10-inch Cartridge Post-Autoclave Integrity – 140°C 
Diffusional Flow: cc/min at 40 psi (2.8 bar)* 

Device ID Pre-Test Post 
Cycle 2 

Post 
Cycle 8 

Post 
Cycle 12 

Post 
Cycle 19 

Post 
Cycle 25 

1003-1 24 22 25 23 26 27 

1003-2 24 25 26 24 23 23 

1003-3 25 23 25 23 24 25 

1003-4 24 24 25 27 23 23 

1003-21 25 25 27 24 23 26 

1003-22 24 28 27 24 24 25 

1003-24 22 24 23 22 25 25 

1003-25 26 24 23 23 22 25 

1003-27 25 26 26 24 27 25 

1003-28 24 25 26 24 23 23 

1003-29 24 25 26 24 23 23 

1003-30 25 26 26 27 23 24 

1055-1 25 23 24 27 26 26 

1055-2 25 25 27 24 23 26 

1055-3 24 28 27 24 24 25 

1055-9 25 23 25 23 24 25 

1055-11 24 24 25 27 23 23 

 
* Diffusional flow measurements taken at 40 psi after complete wetting in water. 
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amcHydroFlow HP 0.45 um 10-inch Cartridge Post-Autoclave Integrity – 140°C 
Diffusional Flow: cc/min at 24 psi (1.7 bar)* 

Device ID Pre-Test Post 
Cycle 2 

Post 
Cycle 8 

Post 
Cycle 12 

Post 
Cycle 19 

Post 
Cycle 25 

1799-1 16 15 15 16 17 17 

1799-2 17 19 20 16 17 17 

1799-10 19 16 18 18 19 17 

1799-11 20 21 17 17 18 20 

1799-13 17 19 18 18 19 18 

1799-19 18 17 16 18 17 18 

1799-22 18 16 17 16 19 20 

1799-24 16 16 17 18 19 17 

1799-25 16 15 15 16 17 17 

1799-26 19 16 17 18 19 17 

1799-28 17 15 15 16 17 17 

1799-29 20 19 20 16 17 17 

1898-1 21 16 17 18 19 17 

1898-2 19 15 15 16 17 17 

1898-7 16 16 17 16 19 20 

1898-10 17 16 17 18 19 17 

1898-11 18 15 15 16 17 17 

 
* Diffusional flow measurements taken at 24 psi after complete wetting in water. 
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amcHydroFlow HP 0.65 um 10-inch Cartridge Post-Autoclave Integrity – 140°C 
Diffusional Flow: cc/min at 16 psi (1.1 bar)* 

Device ID Pre-Test Post 
Cycle 2 

Post 
Cycle 8 

Post 
Cycle 12 

Post 
Cycle 19 

Post 
Cycle 25 

2010-1 8 9 8 10 10 9 

2010-7 11 12 11 9 9 10 

2010-8 10 11 9 9 8 9 

2010-9 10 9 9 11 9 10 

2010-15 10 10 9 10 11 9 

2010-16 8 8 9 8 9 10 

2010-17 8 9 8 10 10 9 

2010-18 11 12 11 9 9 10 

2010-19 13 10 10 9 11 11 

2010-20 13 10 10 9 11 11 

2034-1 10 11 9 11 8 10 

2034-8 10 9 11 9 9 9 

2034-9 11 11 9 10 10 10 

2034-10 11 12 11 9 9 10 

2034-11 13 10 10 9 11 11 

2034-12 8 9 9 9 9 9 

2099-2 11 12 11 9 9 10 

 
* Diffusional flow measurements taken at 16 psi after complete wetting in water. 
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amcHydroFlow HP 0.8 um 10-inch Cartridge Post-Autoclave Integrity – 140°C 
Diffusional Flow: cc/min at 10 psi (0.7 bar)* 

Device ID Pre-Test Post 
Cycle 2 

Post 
Cycle 8 

Post 
Cycle 12 

Post 
Cycle 19 

Post 
Cycle 25 

4787-15 10 11 9 9 8 9 

4787-16 10 9 9 11 9 10 

4787-17 10 10 9 10 11 9 

4787-18 10 11 9 9 8 9 

4787-19 10 9 9 11 9 10 

4787-20 10 10 9 10 11 9 

4787-21 9 10 9 11 9 12 

4787-22 9 10 10 9 11 9 

4787-23 8 8 9 8 9 10 

4787-34 8 9 8 10 10 9 

4787-25 11 12 11 9 9 10 

4804-3 13 10 10 9 11 11 

4804-6 10 11 9 11 8 10 

4804-7 10 9 11 9 9 9 

4804-10 11 11 9 10 10 10 

4804-11 8 9 8 10 10 9 

4804-12 11 12 11 9 9 10 

 
* Diffusional flow measurements taken at 10 psi after complete wetting in water. 
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amcHydroFlow HP 1.2 um 10-inch Cartridge Post-Autoclave Integrity – 140°C 
Diffusional Flow: cc/min at 4 psi (0.8 bar)* 

Device ID Pre-Test Post 
Cycle 2 

Post 
Cycle 8 

Post 
Cycle 12 

Post 
Cycle 19 

Post 
Cycle 25 

5252-2 2 1 2 2 2 2 

5252-3 2 3 2 2 3 3 

5252-4 2 3 1 2 2 2 

5252-19 3 3 3 2 3 2 

5252-20 3 3 3 2 3 2 

5252-21 2 1 2 2 2 2 

5252-22 3 3 3 2 3 2 

5252-23 2 2 3 2 2 2 

5252-24 3 3 3 2 2 3 

5252-25 3 3 2 2 3 2 

5252-26 3 3 3 2 3 2 

5552-27 2 1 2 2 2 2 

5552-28 2 2 3 2 2 2 

5552-29 3 3 3 2 2 3 

5552-30 3 3 2 2 3 2 

5555-3 3 3 3 2 3 2 

5555-8 3 3 3 2 3 2 

 
* Diffusional flow measurements taken at 4 psi after complete wetting in water. 
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Typical Liquid Flow Rates 
 

 
Product claim:  The typical water flow rate of amcHydroFlow HP cartridges are 
as follows for various pore sizes: 
0.03 um: 0.3 gpm/psi/10-inch (1.7 lpm/0.1 bar/25.4 cm) 
0.1 um:    1.2 gpm/psi/10-inch (6.6 lpm/0.1 bar/25.4 cm) 
0.2 um:   3 gpm/psi/10-inch (16.5 lpm/0.1 bar/25.4 cm) 
0.45 um: 5.2 gpm/psi/10-inch (28.5 lpm/0.1 bar/25.4 cm) 
0.65 um: 6.8 gpm/psi/10-inch (37.4 lpm/0.1 bar/25.4 cm) 
0.8 um:   10 gpm/psi/10-inch (54.9 lpm/0.1 bar/25.4 cm) 
1.2 um:    13 gpm/psi/10-inch (71.5 lpm/0.1 bar/25.4 cm) 
 
Purpose:  To determine typical water flow rates of amcHydroFlow HP cartridges 
at 26°C to 30°C. 
 
Materials: 
1.  0.1 um membrane prefiltered water at 26°C to 30°C. 
 
2.  Pump 
 
3.  Test cartridge and housing 
 
4.  Miscellaneous tubing and hose clamps 
 
5.  Calibrated pressure gauges and flow meter 
 
Test Procedure: 
1.  Flush the cartridge with 15 gallons of prefiltered water at 3 gpm for 5 minutes.  
Vent all air in housing through housing vent. 
 
2.  Increase flow rate to approximately 8 gpm.  Record differential pressure, flow 
rate in gpm, and cartridge lot and unit number. 
 
3.  Adjust flow rate to 6, 4 and 2 gpm.  Record differential pressure and 
temperature of the water at each flow rate. 
 
4.  Normalize data to correct for the viscosity of the water based on standard 
tables for the viscosity of water at various temperatures. 
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Maximum Differential Pressure 
 

 
Product claim:  amcHydroFlow HP cartridges maintain integrity after 1,000 
cycles of 60 psi (50 psi for 0.8 and 1.2 um) differential pressure surges in the 
forward direction with ambient temperature water.  In the reverse direction, it 
can withstand 1,000 cycles at 15 psi at ambient temperature water. 
 
Purpose:  To determine the capability of amcHydroFlow HP cartridges to 
withstand repeated hydraulic shock due to system pressure surges at both 
ambient and elevated temperatures, and in the reverse direction at ambient 
temperature. 
 
Materials: 
1.  Prefiltered water 
 
2.  Test stand reservoir 
 
3.  Calibrated pressure transducer/readout 0-100 psi 
 
4.  Two calibrated pressure gauges 0-60 psi 
 
5.  Two timers/counters 
 
6.  Two air-actuated ball valves 
 
7.  Helical rotor pump with speed controller 
 
8.  Inline test housing 
 
9.  Pressure trap housing 
 
10.  Immersible heater 
 
11.  Calibrated temperature controller/readout 
 
Test Procedure (forward pressure cycle): 
1.  Fill the reservoir with 0.1 um membrane prefiltered water 
 
2.  Connect air lines to the actuator ball valves. 
 
3.  Wet out the amcHydroFlow HP test cartridge by flushing with prefiltered 
ambient water for 5 minutes at a minimum of 3 psi. 
 
4.  Confirm the integrity of the filter by performing a downstream diffusional flow 
test.  The diffusional flow should be less than the specification shown in the 
“Integrity Testing” section. 
 
5.  Install the test filter. 

 28



 
6.  Start water flow through the system by turning on the pump.  Run the pump 
speed slowly. 
 
7.  Start the timers/counters which will actuate the ball valves and count down 
the programmed number of cycles. 
 
8.  Monitor the pressure gauges and transducers for the desired test pressure.  
Adjust the pump speed as required to set the desired pressure across the filter. 
 
9.  Turn off the pump after the programmed number of cycles have elapsed. 
 
10.  Remove the test filter and check the integrity of the filter by measuring the 
downstream diffusional flow.  The diffusional flow should be less than the 
specification shown in the “Integrity Testing” section. 
 
Test Procedure (reverse pressure cycle): 
1.  Fill the reservoir with 0.1 um membrane prefiltered water 
 
2.  Reverse the orientation of the test housing. 
 
3.  Connect air lines to the actuator ball valves. 
 
4.  Wet out the amcHydroFlow HP test cartridge by flushing with prefiltered 
ambient water for 5 minutes at a minimum of 3 psi. 
 
5.  Confirm the integrity of the test filter by performing a diffusional flow test. 
 
6.  Install the test filter in the reverse orientation test housing. 
 
7.  Start water flow through the system by turning on the pump.  Run the pump 
speed slowly. 
 
8.  Start the timer/counters which will actuate the ball vales and count down the 
programmed number of cycles. 
 
9.  Monitor the pressure gauges and transducers for the desired test pressure.  
Adjust the pump speed as required to set the desired pressure for the test filter. 
 
10.  Turn off the pump after the programmed number of cycles have elapsed. 
 
11. Remove the test filter and check the integrity of the filter by measuring the 

diffusional flow. 
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amcHydroFlow HP 0.03 um 10-inch Cartridge Post-Cycle Testing Integrity – 60 
psi at Ambient Temperature 

Device ID Pre-Test Diffusional Flow (cc/min)* After 1,000 Cycles (cc/min)* 

2335-25 13 16 

2335-26 14 15 

2335-27 15 15 

2339-21 14 13 

2339-25 15 16 

2339-27 17 13 

2339-28 14 14 

2339-29 17 15 

2339-30 15 16 

2440-27 15 15 

2440-28 13 16 

2440-29 14 17 

2440-30 14 13 

2440-31 15 14 

2666-21 16 15 

2666-22 17 16 

2666-23 13 16 

2666-24 13 16 

2666-25 14 15 

2666-26 15 15 

2666-27 14 13 

 
* Diffusional flow measurements taken at 50 psi after complete wetting in water. 
 
 
 
 
 
 

 30



amcHydroFlow HP 0.03 um 10-inch Cartridge Post-Cycle Testing Integrity – 60 
psi at Ambient Temperature in Reverse 

Device ID Pre-Test Diffusional Flow (cc/min)* After 1,000 Cycles (cc/min)* 

2335-31 12 16 

2335-32 18 14 

2335-33 13 13 

2339-34 14 17 

2339-35 15 14 

2339-36 16 13 

2339-37 16 15 

2339-38 14 15 

2339-39 13 17 

2440-32 17 15 

2440-33 13 13 

2440-34 12 13 

2440-35 15 14 

2440-36 16 17 

2666-29 14 13 

2666-31 14 14 

2666-31 12 16 

2666-32 12 16 

2666-33 18 14 

2666-34 13 13 

2666-35 14 17 

 
* Diffusional flow measurements taken at 50 psi after complete wetting in water. 
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amcHydroFlow HP 0.1 um 10-inch Cartridge Post-Cycle Testing Integrity – 60 psi 
at Ambient Temperature 

Device ID Pre-Test Diffusional Flow (cc/min)* After 1,000 Cycles (cc/min)* 

5903-32 23 25 

5903-34 24 23 

5903-37 25 24 

5903-38 24 25 

5903-39 25 28 

5903-40 24 23 

5903-41 25 24 

5903-42 24 25 

5903-43 25 27 

5903-44 28 24 

5903-45 26 22 

5903-46 23 26 

5903-47 27 26 

6001-22 24 22 

6001-23 24 25 

6001-26 24 26 

6001-28 26 25 

6001-29 25 23 

6022-1 24 24 

6022-2 25 25 

6022-3 24 28 

 
* Diffusional flow measurements taken at 50 psi after complete wetting in water. 
 
 
 

 

 

 32



amcHydroFlow HP 0.1 um 10-inch Cartridge Post-Cycle Testing Integrity – 60 psi 
at Ambient Temperature in Reverse 

Device ID Pre-Test Diffusional Flow (cc/min)* After 1,000 Cycles (cc/min)* 

5903-48 26 24 

5903-49 25 24 

5903-50 25 23 

5903-51 27 27 

5903-52 27 24 

5903-53 25 24 

5903-54 25 23 

5903-55 27 24 

5903-56 26 24 

5903-57 25 26 

5903-58 26 25 

5903-59 24 26 

5903-60 24 23 

6001-32 25 25 

6001-33 26 23 

6001-34 26 24 

6001-35 26 25 

6001-36 25 24 

6022-4 25 24 

6022-5 27 23 

6022-6 22 22 

 
* Diffusional flow measurements taken at 50 psi after complete wetting in water. 
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amcHydroFlow HP 0.2 um 10-inch Cartridge Post-Cycle Testing Integrity – 60 psi 
at Ambient Temperature 

Device ID Pre-Test Diffusional Flow (cc/min)* After 1,000 Cycles (cc/min)* 

1003-20 22 24 

1003-21 25 25 

1003-22 23 24 

1003-23 24 27 

1003-24 25 22 

1003-25 28 23 

1003-26 24 23 

1003-27 24 25 

1003-28 26 22 

1003-29 25 22 

1055-19 25 26 

1055-20 26 24 

1055-21 23 22 

1055-22 25 23 

1055-23 28 24 

1055-24 23 25 

1055-25 24 22 

1059-5 22 21 

1059-6 25 21 

1059-7 23 24 

1059-8 24 25 

 
* Diffusional flow measurements taken at 40 psi after complete wetting in water. 
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amcHydroFlow HP 0.2 um 10-inch Cartridge Post-Cycle Testing Integrity – 60 psi 
at Ambient Temperature in Reverse 

Device ID Pre-Test Diffusional Flow (cc/min)* After 1,000 Cycles (cc/min)* 

1003-30 23 24 

1003-31 24 24 

1003-32 23 25 

1003-33 27 24 

1003-34 24 25 

1003-35 24 24 

1003-36 22 22 

1003-37 23 26 

1003-38 24 25 

1003-39 24 24 

1055-29 24 24 

1055-30 27 25 

1055-31 27 25 

1055-32 24 25 

1055-33 24 24 

1055-34 23 25 

1055-35 27 24 

1059-10 23 24 

1059-11 24 24 

1059-12 23 25 

1059-13 27 24 

 
* Diffusional flow measurements taken at 40 psi after complete wetting in water. 
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amcHydroFlow HP 0.45 um 10-inch Cartridge Post-Cycle Testing Integrity – 60 
psi at Ambient Temperature 

Device ID Pre-Test Diffusional Flow (cc/min)* After 1,000 Cycles (cc/min)* 

1799-21 15 16 

1799-22 19 16 

1799-23 16 18 

1799-24 21 17 

1799-25 19 18 

1799-26 17 18 

1799-27 16 16 

1799-28 16 18 

1799-29 15 16 

1898-19 16 18 

1898-20 15 16 

1898-21 19 16 

1898-22 16 18 

1898-23 15 16 

1898-24 16 16 

1898-25 16 18 

1898-26 15 16 

1899-12 15 16 

1899-13 19 16 

1899-14 16 18 

1899-15 21 17 

 
* Diffusional flow measurements taken at 24 psi after complete wetting in water. 
 

 

 

 

 36



amcHydroFlow HP 0.45 um 10-inch Cartridge Post-Cycle Testing Integrity – 60 
psi at Ambient Temperature in Reverse 

Device ID Pre-Test Diffusional Flow (cc/min)* After 1,000 Cycles (cc/min)* 

1799-31 21 18 

1799-32 19 17 

1799-33 17 18 

1799-34 16 18 

1799-35 16 16 

1799-36 15 18 

1799-37 16 16 

1799-38 15 18 

1799-39 19 16 

1898-29 16 16 

1898-30 15 18 

1898-31 16 16 

1898-32 16 16 

1898-33 15 18 

1898-34 15 16 

1898-35 19 16 

1898-36 16 16 

1899-16 21 18 

1899-17 21 17 

1899-18 19 18 

1899-19 17 17 

 
* Diffusional flow measurements taken at 24 psi after complete wetting in water. 
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amcHydroFlow HP 0.65 um 10-inch Cartridge Post-Cycle Testing Integrity – 60 
psi at Ambient Temperature 

Device ID Pre-Test Diffusional Flow (cc/min)* After 1,000 Cycles (cc/min)* 

2010-20 9 11 

2010-21 12 9 

2010-22 11 10 

2010-23 9 8 

2010-24 10 9 

2010-25 8 12 

2010-26 9 10 

2010-27 12 10 

2010-28 8 11 

2010-29 10 9 

2034-12 11 11 

2034-13 9 12 

2034-14 11 10 

2034-15 12 9 

2034-16 10 12 

2034-17 9 9 

2099-10 12 8 

2099-11 9 11 

2099-12 12 9 

2099-13 11 11 

2099-14 9 9 

 
* Diffusional flow measurements taken at 16 psi after complete wetting in water. 
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amcHydroFlow HP 0.65 um 10-inch Cartridge Post-Cycle Testing Integrity – 60 
psi at Ambient Temperature in Reverse 

Device ID Pre-Test Diffusional Flow (cc/min)* After 1,000 Cycles (cc/min)* 

2010-30 11 9 

2010-31 9 10 

2010-32 10 8 

2010-33 8 9 

2010-34 9 12 

2010-35 12 10 

2010-36 8 10 

2010-37 10 11 

2010-38 11 9 

2010-39 9 11 

2034-19 11 12 

2034-20 12 10 

2034-21 10 9 

2034-22 9 12 

2034-23 12 9 

2034-24 9 12 

2099-17 12 8 

2099-18 11 9 

2099-19 9 11 

2099-20 11 9 

2099-21 9 9 

 
* Diffusional flow measurements taken at 16 psi after complete wetting in water. 
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amcHydroFlow HP 0.8 um 10-inch Cartridge Post-Cycle Testing Integrity – 60 psi 
at Ambient Temperature 

Device ID Pre-Test Diffusional Flow (cc/min)* After 1,000 Cycles (cc/min)* 

4787-18 11 8 

4787-19 9 9 

4787-20 10 10 

4787-21 11 10 

4787-22 9 10 

4787-23 8 8 

4787-24 10 9 

4787-25 10 12 

4787-26 8 10 

4804-22 9 11 

4804-23 12 9 

4804-24 10 11 

4804-25 8 9 

4804-26 9 12 

4804-27 11 11 

4804-28 9 9 

4804-29 12 10 

4998-15 11 8 

4998-16 9 11 

4998-17 10 9 

4998-18 11 10 

 
* Diffusional flow measurements taken at 10 psi after complete wetting in water. 
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amcHydroFlow HP 0.8 um 10-inch Cartridge Post-Cycle Testing Integrity – 60 psi 
at Ambient Temperature in Reverse 

Device ID Pre-Test Diffusional Flow (cc/min)* After 1,000 Cycles (cc/min)* 

4787-28 8 10 

4787-29 10 11 

4787-30 8 9 

4787-31 9 8 

4787-32 12 10 

4787-33 10 11 

4787-34 11 8 

4787-35 9 9 

4787-36 11 12 

4804-32 9 10 

4804-33 12 8 

4804-34 11 9 

4804-35 9 8 

4804-36 10 9 

4804-37 8 12 

4804-38 11 11 

4804-39 9 9 

4998-20 10 10 

4998-21 10 11 

4998-22 10 10 

4998-23 8 11 

 
* Diffusional flow measurements taken at 10 psi after complete wetting in water. 
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amcHydroFlow HP 1.2 um 10-inch Cartridge Post-Cycle Testing Integrity – 60 psi 
at Ambient Temperature 

Device ID Pre-Test Diffusional Flow (cc/min)* After 1,000 Cycles (cc/min)* 

5252-16 2 2 

5252-17 2 2 

5252-18 2 1 

5252-19 3 3 

5252-20 3 3 

5252-21 2 2 

5252-22 3 3 

5252-23 2 3 

5252-24 3 3 

5552-20 3 2 

5552-21 3 3 

5552-22 2 2 

5552-23 2 3 

5555-10 3 3 

5555-11 3 2 

5555-12 3 3 

5555-13 3 3 

5688-12 2 2 

5688-13 2 2 

5688-14 2 1 

5688-15 3 3 

 
* Diffusional flow measurements taken at 4 psi after complete wetting in water. 
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amcHydroFlow HP 1.2 um 10-inch Cartridge Post-Cycle Testing Integrity – 60 psi 
at Ambient Temperature in Reverse 

Device ID Pre-Test Diffusional Flow (cc/min)* After 1,000 Cycles (cc/min)* 

5252-26 2 1 

5252-27 3 3 

5252-28 3 3 

5252-29 2 2 

5252-30 3 3 

5252-31 2 3 

5252-32 3 3 

5252-33 3 2 

5252-34 3 3 

5552-27 2 2 

5552-28 2 3 

5552-29 3 3 

5552-30 3 2 

5555-15 3 3 

5555-16 3 3 

5555-17 2 2 

5555-18 2 2 

5688-17 2 1 

5688-18 3 3 

5688-19 2 1 

5688-20 3 3 

 
* Diffusional flow measurements taken at 4 psi after complete wetting in water. 
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Oxidizable Substances 
 

 
Product Claim: amcHydroFlow HP cartridges meet USP guidelines for 
oxidizable substances after 1,000 ml of 0.1 um membrane prefiltered water is 
passed through the autoclaved cartridge. 
 
Purpose:  To determine the volume of flush necessary to achieve acceptable levels 
of oxidizable substances when using amcHydroFlow HP cartridges. 
 

Materials: 
1.  Prefiltered water 
 
2.  Test cartridge 
 
3.  Source of clean, filtered compressed air 
 
4.  Autoclave 
 
5.  Pressure vessel 
 
6.  Kraft paper and autoclave indicator tape 
 
7.  Clean graduated cylinders and Erlenmeyer flasks 
 
8.  2N sulfuric acid 
 
9.  0.1N potassium permanganate 
 
10. Hot plate 

 

Test Procedure: 
1.  Wet cartridge by passing 15 gallons of 0.1 um membrane prefiltered water at 3 
gpm for 5 minutes through the cartridge housing assembly. 
 
2.  Individually wrap the cartridge with Kraft paper and seal with autoclave 
indicator tape.  Autoclave using a liquid setting at 121°C for 20 minutes. 
 
3.  Collect 100 ml of water from the source to use as a control.  Analyze the 
control for oxidizable substances (see step 7). 
 
4.  Connect the autoclave filter unit to the source of prefiltered water.  Adjust the 
water pressure to achieve an approximate water flow rate of 50 ml/minute. 
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5.  Fill the housing with water.  Collect the first 100 ml of filtrate from the 
cartridge in a graduated cylinder and analyze it immediately for oxidizable 
substances (see step 7). 
 
6.  Discard the next 900 ml of filtrate.  Collect the remaining 100 ml sample in a 
clean graduated cylinder and analyze it immediately for oxidizable substances 
(see step 7).  Repeat, if necessary, in 100 ml increments. 
 
7.  Oxidizable substances determination: 

a.  Transfer 100 ml sample from graduated cylinder to Erlenmeyer flask. 
b.  Add 10 ml 2N sulfuric acid to the 100 ml sample. 
c.  Heat to boiling. 
d.  Add 0.1 ml 0.1N potassium permanganate to the flask and boil for 10 

minutes. 
e.  Remove from heat and evaluate the color of the solution.  A clear solution 

fails while a pink solution indicates the absence of oxidizable substances 
according to this procedure. 

 
 

amcHydroFlow HP 0.03 um 10-inch Cartridge Oxidizable Substances 

Device ID ml Flush Results 

2335-37 100 Pass 

2335-38 100 Pass 

2335-39 500 Pass 

2339-40 100 Pass 

2339-41 100 Pass 

2339-42 100 Pass 

2339-43 100 Pass 

2339-44 100 Pass 

2339-45 500 Pass 

2440-37 100 Pass 

2440-38 100 Pass 

2440-39 500 Pass 
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amcHydroFlow HP 0.1 um 10-inch Cartridge Oxidizable Substances 

Device ID ml Flush Results 

5903-62 100 Pass 

5903-63 100 Pass 

5903-64 100 Pass 

5903-65 100 Pass 

5903-66 100 Pass 

5903-67 100 Pass 

5903-68 100 Pass 

5903-69 100 Pass 

5903-70 500 Pass 

6001-40 100 Pass 

6001-41 100 Pass 

6001-42 100 Pass 

6001-43 500 Pass 

 

amcHydroFlow HP 0.45 um 10-inch Cartridge Oxidizable Substances 

Device ID ml Flush Results 

1799-40 100 Pass 

1799-41 100 Pass 

1799-42 100 Pass 

1799-43 500 Pass 

1898-39 100 Pass 

1898-40 100 Pass 

1898-41 100 Pass 

1898-42 100 Pass 

1898-43 100 Pass 

1898-44 100 Pass 

1898-45 100 Pass 

1898-46 500 Pass 
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amcHydroFlow HP 0.65 um 10-inch Cartridge Oxidizable Substances 

Device ID ml Flush Results 

2010-40 100 Pass 

2010-41 500 Pass 

2034-28 100 Pass 

2034-29 100 Pass 

2034-30 100 Pass 

2034-31 100 Pass 

2034-32 100 Pass 

2034-33 500 Pass 

2099-22 100 Pass 

2099-23 100 Pass 

2099-24 100 Pass 

2099-24 500 Pass 

 

amcHydroFlow HP 0.8 um 10-inch Cartridge Oxidizable Substances 

Device ID ml Flush Results 

4787-42 100 Pass 

4787-43 100 Pass 

4787-44 500 Pass 

4804-42 100 Pass 

4804-43 100 Pass 

4804-44 100 Pass 

4804-45 100 Pass 

4804-46 100 Pass 

4804-47 100 Pass 

4804-48 100 Pass 

4804-49 500 Pass 

4998-25 100 Pass 

4998-26 500 Pass 
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amcHydroFlow HP 1.2 um 10-inch Cartridge Oxidizable Substances 

Device ID ml Flush Results 

5252-39 100 Pass 

5252-40 100 Pass 

5252-41 100 Pass 

5552-31 100 Pass 

5552-32 100 Pass 

5552-33 100 Pass 

5552-34 500 Pass 

5555-20 100 Pass 

5555-21 100 Pass 

5555-22 500 Pass 

5688-20 100 Pass 

5688-21 500 Pass 
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Endotoxins 
 

Product Claim: amcHydroFlow HP cartridges exhibit <0.25 EU/ml (Endotoxin 
Units) when tested using a validated LAL (Limulus Amoebocyte Lysate) assay 
procedure. 
 
Purpose:  To determine the level of pyrogens in solution following a 1 hour static 
soak of immersed amcHydroFlow HP cartridge. 
 

Materials: 
1.  Test filters 
 
2.  2 L graduated cylinder (depyrogenated) 
 
3.  Sterile water for injection 
 
4.  Approved LAL assay system, Kinetic (colormetric) Assay System 
 
5.  Pyrogen-free sterile gloves 
 

Test Procedure: 
1.  Add 1 L sterile water for injection to 2 L graduated cylinder. 
 
2.  Insert cartridge closed end first.  Allow the membrane in cartridge to wet out, 
then completely submerge the cartridge under water.  Use pyrogen-free sterile 
gloves at all times when handling the test filter during this protocol. 
 
3.  Cover graduated cylinder and allow the filter to soak for 1 hour. 
 
4.  Sample the extract.  Adjust the volume of the sample with sterile water for 
injection.  The test procedure used is validated for an extraction volume of 1 
mL/cm2 effective filtration area in the filter. 
 
5.  Perform the LAL test according to the manufacturer’s instructions using the 
sample collected and the appropriate controls. 
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amcHydroFlow HP 0.03 um 10-inch Cartridge Endotoxins 

Device ID <0.25 EU/ml 

2335-49 Pass 

2339-50 Pass 

2339-51 Pass 

2339-52 Pass 

2339-53 Pass 

2339-54 Pass 

2339-55 Pass 

2440-47 Pass 

 

amcHydroFlow HP 0.1 um 10-inch Cartridge Endotoxins 

Device ID <0.25 EU/ml 

5903-73 Pass 

5903-73 Pass 

5903-75 Pass 

5903-76 Pass 

5903-77 Pass 

5903-78 Pass 

6001-45 Pass 

6001-46 Pass 
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amcHydroFlow HP 0.2 um 10-inch Cartridge Endotoxins 

Device ID <0.25 EU/ml 

1003-48 Pass 

1003-49 Pass 

1055-50 Pass 

1055-51 Pass 

1055-52 Pass 

1055-53 Pass 

1055-54 Pass 

1055-55 Pass 

 

amcHydroFlow HP 0.45 um 10-inch Cartridge Endotoxins 

Device ID <0.25 EU/ml 

1799-47 Pass 

1799-48 Pass 

1799-49 Pass 

1799-50 Pass 

1898-44 Pass 

1898-45 Pass 

1898-46 Pass 

1898-47 Pass 
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amcHydroFlow HP 0.65 um 10-inch Cartridge Endotoxins 

Device ID <0.25 EU/ml 

2010-48 Pass 

2010-49 Pass 

2034-38 Pass 

2034-39 Pass 

2034-40 Pass 

2034-41 Pass 

2034-42 Pass 

2034-43 Pass 

 

amcHydroFlow HP 0.8 um 10-inch Cartridge Endotoxins 

Device ID <0.25 EU/ml 

4787-50 Pass 

4804-52 Pass 

4804-53 Pass 

4804-54 Pass 

4804-55 Pass 

4804-56 Pass 

4804-57 Pass 

4804-58 Pass 
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amcHydroFlow HP 1.2 um 10-inch Cartridge Endotoxins 

Device ID <0.25 EU/ml 

5552-38 Pass 

5552-39 Pass 

5555-27 Pass 

5555-28 Pass 

5555-29 Pass 

5688-31 Pass 

5688-32 Pass 

5688-33 Pass 
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Extractables: typical non-volatile residue 
 

Product Claim:  After autoclaving, amcHydroFlow HP cartridges on average 

contain <40 parts per million (ppm) of non-volatile residue (NVR) based on 

gravimetric determination.  In a dynamic recirculating ultrapure water system, 

amcHydroFlow HP cartridges recover a level of 40 parts per billion (ppb) NVR in 

an average of less than 600 gallons of flush as determined by the TSI NRM 1000 

non-volatile residue monitor. 

 

Purpose:  To measure the cleanliness of amcHydroFlow HP cartridge filters. 
 

Materials: 
1.  Hot plate 
 
2.  High purity water 
 
3.  Laboratory detergent 
 
4.  Forceps 
 
5.  Circulating air oven 
 
6.  Watch glasses 
 
7.  Prefiltered DI water 
 
8.  Calibrated laboratory balanced 
 
9.  Desiccator with vent 
 
10.  Evaporating dishes 
 
11.  Test cartridges  
 
12.  250 ml boiling flasks 
 
13.  Calibrated 2 L glass graduated cylinders 
 
14.  Calibrated 1 L glass volumetric flasks 
 
Test Procedure (Gravimetric): 
1.  Thoroughly clean all glassware with laboratory detergent.  All glassware should 
be handled using powder-free gloves and tongs.  Thoroughly rinse all glassware 
with high purity water. 
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2.  Record the weights of the evaporating dishes (Tare weight). 
 
3.  Autoclave test devices one cycle at 121°C. 
 
4.  Carefully fill 2 L graduated cylinders with 1,500 ml of 0.1 um membrane 
prefiltered DI water.  Some will be used as controls, the others for the test 
cartridges.  Expose the controls to the same conditions as the test cartridges. 
 
5.  Slowly immerse the test cartridges into the water, closed-end first.  Allow 
entrapped air to escape.  Cover the cylinders with watch glasses. 
 
6.  Allow the test cartridges and the controls to sit undisturbed for 24 hours. 
 
7.  After the soak, slowly lift the test cartridge from the cylinder.  Allow excess 
water to drain into the cylinder.  Suspend the test cartridge over the cylinder for 
at least 10 minutes to ensure maximum recovery of the test fluid. 
 
8.  Cover the cylinders and place the test cartridges in a clean, secure place to dry. 
 
Determination of Total Non-Volatile Residue: 
9.  Fill 1 L volumetric flasks with the eluate from the test cartridge soaks and from 
the controls individually. 
 
10.  Concentrate the 1,000 ml eluate to approximately 25 ml by evaporating the 
material in a dish on a hot plate.  Maintain the hot plate temperature close to but 
not in excess of the boiling point of water. 
 
11.  Continue to dry the evaporating dish in a circulating oven set one degree 
above the boiling point of water.  Cover the dish with a watch glass and dry for 1 
hour. 
 
12.  After concentration, place the evaporating dishes in a desiccator to cool for a 
minimum of 1 hour. 
 
13.  After cooling, remove the dishes and weigh to the nearest 0.1 mg. 
 
14.  Repeats steps 10-12 until 3 weights within 0.2 mg of each other are obtained.  
Record all values. 
 
Data Analysis: 
15.  Calculate the weight of the control as follows: 
       Control NVR (mg/L) = Gross Dried Weight – Tare Weight 
16.  Calculate the NVR as follows: 
       NVR (mg/L) = (Gross Dried Weight – Tare Weight) – Weight Control (mg/L) 
17.  Calculate the Total NVR/Cartridge as follows: 
       Total NVR/Cartridge = NVR (mg/L) x 1.5 L 
18.  Calculate NVR in ppm as follows: 
       ppm = (mg/L of residue)/liquid density in g/ml. 
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Test Procedure (Dynamic): 
 
Materials: 
1.  Ultrapure water recirculating test system prefiltered to 0.03 um, capable of 
maintaining the following background levels: 2.5 gpm/device, >18 megaohm-cm, 
<5 ppb Total Organic Carbon, <10 ppb NVR, <5 particles/ml >0.1 um. 
 
2.  Stopwatch 
 
3.  Talc-free latex gloves 
 

Procedure: 
1.  Verify the background level of the ultrapure water recirculating test system.  
 
2.  Autoclave test devices one cycle at 121°C.  Use talc-free gloves to handle 
cartridges. 
 
3.  Install a test filter in the test housing using talc-free latex gloves. 
 
4.  Adjust the flow rate through the test filter to 2.5 gpm.  Start the stopwatch and 
record the starting time. 
 
5.  Monitor the NVR meter until a background level of <40 ppm NVR is reached.  
Stop the stopwatch and record the time.  
 
6.  Calculate the total volume flushed to reach <40 ppm NVR by multiplying the 

elapsed time in minutes by the test flow rate of 2.5 gpm. 
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Biosafety 
 

Product Claim:  amcHydroFlow HP cartridges exhibit <0.25 EU/ml when 
tested using a validated LAL assay procedure. 
 

Test Method:  Materials were tested in accordance with the current USP by an 

independent testing laboratory.  Test results follow. 
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