
Glossary of terms used in filtration
A
Absolute pressure

Associated with gas systems. The absolute  

pressure is the total pressure exerted on a system 

equal to  atmospheric pressure plus gauge  

pressure, for example 2 barg = 3 bar absolute. 

Absolute rating

A definitive value given to a filter that represents 

the smallest particle size capable of being captured 

by the filter. Typically it refers to 100% retention at 

a particular micron rating. The assigning of micron 

ratings is however dependant on the test  

methodology used. e.g.: a sterile grade absolute 

rated liquid filter is assigned a 0.2 micron rating if 

it retains all microorganisms of a predetermined 

size it does not mean that the filter has 0.2 micron 

pores. When selecting a filter for a particular  

application always refer to the methods and  

assumptions made for assigning the micron rating.

Air flow

A measure of the amount of air that flows through 

a filter at a certain system pressure and pressure 

drop. This is typically expressed in normalized units 

i.e.: the relative flow rate at atmospheric pressure 

and is quoted for a clean unused filter. Always 

quote system pressures when sizing gas filters. 

Aerosol integrity testing

A method specifically designed for sterile gas 

filters whereby aerosol in the most penetrating 

particle size (MPPS: 0.2–0.3 micron) is used as a 

non-destructive challenge to the filter to determine 

whether it is providing sterile gas. The test can be 

performed using an automated test instrument 

such as the Parker domnick hunter VALAIRDATA II.

Autoclave

A closed pressure vessel into which steam is  

introduced (typically at a temperature of  

121 - 134 °C (250 - 273 °F)) to sterilise the contents.

B
Backwash

A reverse flow of liquid through a filter in order to 

flush out trapped solids.

Bacterial challenge

This refers to a live bacterial challenge of a filter  

in either the liquid or gas phase. The type of  

organism used for the test depends on the  

assigned micron rating of the filter. For example a 

0.2 micron sterile grade liquid filter is challenged 

with the organism Brevundimonas diminuta (test 

method ASTM 838-05) while a 0.45 micron absolute 

rated liquid filter is challenged with a suspension 

of Serratia marcesens. In some cases for critical 

performance validation requirements it will be 

necessary to challenge the filter with bacteria in 

the actual process fluid being filtered. 

Beta rating

A measure of a filter’s efficiency based on the  

number of particles present in the influent 

(upstream) to those in the effluent (downstream). 

Efficiency is expressed as a BETA ratio and is 

calculated as follows:

Beta Ratio =   Number of particles in the influent 

 Number of particles in the effluent

Generally a Beta Ratio at 5000 is accepted by the 

industry as being an ‘absolute’ rating for media 

prefilters. 

C
Cartridge or filter cartridge

A filtration or separation device usually supplied in 

a cylindrical format which locates easily and quickly 

into a filter housing.

Chemical compatibility

When selecting filter materials attention needs to 

be given to their compatibility to the fluid which is 

to be filtered. A filter (depending on application) 

needs to be assessed for reduction in performance 

in terms of material degradation, integrity, etc. 

as well as quantifying any extractables levels. It 

should be noted that the compatibility of a filter 

is dependent on the process conditions. General 

material compatibility databases assume limited 

temperature and exposure time. They also refer to 

just one chemical. In an actual process there could 

be a combination of chemicals, high differential 

pressure and high temperature which all could 

influence  filter performance. General guidance on 

filter performance can be given from experience 

and in-house data but normally it is recommended 

that filter compatibility is tested in the process 

conditions. 

Clarification

This is the selective removal of particulate from a 

process fluid usually achieved through depth  

filtration. The degree of clarification is dependant 

on customer specification.

Colony forming unit (CFU)

The minimum number of cells on an agar plate 

which will give rise to a visible colony. This term 

is most commonly seen in the validation of sterile 

filters to a live bacterial challenge where the  

challenge and the number of organisms recovered 

is stated in CFU. 

Coalescing 

When small droplets of aerosolized liquid merge 

together to form larger droplets. This normally  

occurs in a depth filter as the process gas  

carrying the entrained liquid droplets passes 

through the filtration media. A coalescing filter 

such as the Parker domnick hunter OIL-X also 

flows from the inside of the cartridge to the outside 

so any coalesced liquid drains to the base of the 

filter and subsequently into the bottom of the filter 

housing.

Colloid

Colloids are molecules that have not coagulated 

together to form a precipitate but remain in liquid 

suspension. These molecules are very small in size 

and have a molecular charge that affects their  

affinity for other molecules and materials. The 

choice of filter type and design is of paramount 

importance for a colloidal system if premature 

blockage is to be avoided.

Compaction

This can occur to a filtration medium when it is 

subjected to high differential pressures. The high 

forces on the filtration media (especially depth 

type) can lead to compression of the structure and 

subsequent changes in filtration characteristics.

Concentrate

The retained non filtered stream from a crossflow 

filter system.

Cross flow filtration

A filter characterized by the feed stream travelling 

parallel to instead of directly through the filtration 

medium. This has the advantage of minimizing 

the blockage of the membrane as the system is to 

some extent ‘self cleaning’.

D
Dead leg

An area of pipework where there is potentially no 

flow and therefore stagnant conditions exists.  

It is extremely important to eliminate these if  

contamination issues are to be minimized.

Depth filter

A depth filter is characterised by the thickness of 

the filtration media as well as its structure. A depth 

filter is normally fibrous in nature and contaminant 

is retained through the depth of the filtration media 

rather than just the surface.

Diffusional interception

This is the dominant removal mechanism for the 

smallest particles captured by a filter in the gas 

phase. Particles as small as 0.01 µm exhibit great 

diffusional movement (Brownian Motion) which  

has the effect of increasing its nominal mean  

diameter to the filter. The efficiency of this  

capture mechanism decreases as the particle  

size increases.

Diffusional flow

A non-destructive integrity test method for  

membrane based filters. It involves wetting out 

every pore in the membrane structure with water 

or the process fluid or a low surface tension liquid 

in case of hydrophobic membrane. Compressed air 

is applied to the upstream side of the filter and gas 

diffuses through the wetted pores. This flow rate is 

either measured directly by mass flow meters or 

indirectly via measuring the drop in pressure on the 

upstream side of the filter. 

Differential pressure

Differential pressure (dP) is the difference in the 

pressure measured upstream (influent) and  

downstream (effluent) of a filter. Particularly in  

liquid applications differential pressure will  

increase to a point where either filter damage or  

insufficient flow will result. The higher the  

differential pressure the higher the energy cost 

so it is important to balance the pressure drop 

requirements with the installation size and required 

lifetime to blockage. Units of measurement are bar 

and psi as opposed to barg and psig.
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E
Effective filtration area (EFA)

This is the area of filtration material available for 

filtration.

Effluent

The fluid which has passed through a filter.

Extractables

When a filter is in contact with the process fluid, 

chemical components may leach from the  

materials of construction and deposited in the 

filtrate. The levels of non-volatile extractables for a 

limited number of fluids are quoted in the filter  

validation guide. The level of extractables is 

dependent on the process conditions. Filtration 

of solvents, high temperature fluids and steam 

sterilization are three areas where extractables can 

increase. 

F
Filter (noun) / filter cartridge / cartridge

An apparatus which performs filtration.

Filter (verb)

To pass a fluid or gas through a porous medium in 

order to remove solid particles.

Filter efficiency

Filter efficiency is a measure of the percentage of 

particles that are removed from the fluid by the 

filter. Typically these are given in terms of the %  

removal for a certain size of particle. A filter 

efficiency may also be given across a range of 

particle sizes . For a number of gas applications 

the efficiency of a filter may be quoted in relation 

to the filters ability to remove particles at the most 

penetrating particle size (MPPS) of 0.2-0.3 micron. 

Always ensure filter efficiency is matched to the 

requirements of the process.

Filterability indices (FI) and Vmax 

This is an indication of a filters capacity to process 

certain fluids. It generally gives a measure of the 

rate of blockage of a filter as well as the theoretical 

maximum throughput. The time required to flow 

two consecutive 200 ml fluid samples is recorded 

and the filterability indices are calculated from the 

results. The two formulae used are as follows: 
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It should be noted that these methods give a  

general indication of performance and are often 

more useful in comparative performance  

measurement between different filter types.

Filtrate

Another name for effluent. 

Filter sterilization

Sterilization is the act of making an organism  

barren or infertile (unable to reproduce). The  

sterilization of a filter can be achieved by a  

number of methods including dry heat, steam, 

ethylene oxide, hydrogen peroxide or irradiation. 

The method chosen depends on the process and 

the materials of construction of the filter but by far 

the most widely used is that of steam, either in an 

autoclave or via steam-in-place (SIP).   

Flux

The rate of fluid flow (gas or liquid) when expressed 

in terms of flow per unit area of the filter that 

removes the contaminants from the fluid stream. It 

can apply to both depth and membrane media.

G
Gauge pressure

The pressure of a system measured by a gauge, 

which excludes atmospheric pressure, for example 

1 bar atmosphere (or 1 bar absolute) = 0 barg.

H
Housing

An enclosure for a filter element, typically rated for 

pressure, that directs the fluid through the filter. 

Hydrophilic

Hydrophilicity is the ability of a filtration media to 

‘wet out’, that is, for the porous structure to be 

completed filled with the liquid being filtered. This 

is an important characteristic as incomplete  

wetting of the structure can lead to a reduction in 

flow capacity and problems with integrity testing. 

All liquid filters are  ‘hydrophilic’ apart from  

those that may have been selected for use with  

aggressive solvents. These filters are typically 

based on a fluoropolymer and their structure needs 

to be wetted with a low surface tension liquid 

such as isopropyl alcohol. Once the structure has 

been wet, the filter will process aqueous solutions 

without a problem. 

I
Inertial impaction

This is a removal mechanism for particles captured 

by a filter in the gas phase. The particles follow the 

streamlines of gas between the filter fibres and 

membrane pores. Due to their mass the inertia of 

the particle will cause it to move out of the  

streamline and attach itself to a fibre or pore wall. 

The effect of this capture mechanism increases 

with particle size / mass.

Influent

The fluid entering the filter system. 

In vitro

In an unnatural position e.g. outside the body  

“ In vitro” is Latin for “in glass” an experiment 

performed without the involvement of a whole, 

living organism.

In vivo

The testing of a substance or experimentation in or 

using a living, whole organism.

L
Log reduction value (LRV)

This is a measurement of a filters removal  

efficiency for a specific contaminant. It is normally 

associated with the bacterial retention of a filter. 

The LRV is :

Log
10

 Number of bacteria in the influent

 Number of bacteria in the effluent

e.g. (Log
10

  1 x 1010

) = LRV of >10
       1

It is always expressed as > (greater than) as 1 has 

to be used for the effluent even if there are no 

organisms present. This can also be expressed as a 

10 log reduction or a titre reduction of 1010.

M
Medium (Media)

This is the component of the filter that removes 

the contaminants from the fluid stream. Also 

commonly referring to depth - type materials, in its 

more generic sense a filter medium / media can 

refer to either depth or membrane filter materials.

Microfiltration

Microfiltration is the process of removing particles 

from a liquid or gas by passing it through a porous 

medium. It generally involves removing particles 

between the sizes of 10 and 0.04 micron in liquids, 

and down to 0.01 micron in gases.

Micron (micrometer)

Designated by the Greek letter µ a micron is 10-

3mm (millimeters) or 104 (Angstroms) or 0.00003937 

inch. For a perspective on this size a human hair 

is approximately 70 microns thick and the limit of 

resolution of the naked eye is around 40 microns. 

Membrane

A membrane is a thin, porous film typically between 

30 and 150 micron in thickness. It has of tens of 

millions of pores / cm2  through which the process 

fluid runs. The nature of the pore structure is 

determined by the manufacturing method.   

Solvent cast membranes such as  

Polyethersulphone (PES) and Mixed Esters of  

Cellulose (MEC) have a defined pore structure 

which can be asymmetric whilst membrane such 

as Polytetrafluoroethylene (PTFE) which is  

manufactured by ‘stretching’ have a fibrous  

appearance and a less defined pore structure.

N
Nanofiltration

Filtration that removes both particles and small 

dissolved molecules and ions. Finer than  

ultrafiltration, not as fine as Reverse Osmosis. 

Nanometer

A nanometer is 10-9 meters

Nominal filter rating

This rating is often quoted within the filtration 

industry but great care should be taken in  

ensuring the efficiency and test methodologies are 

completely understood. A 5 micron nominal filter 

could be 99% retentive at 5 micron, another could 

be 80%. It can be very misleading to compare the 

performance of filters on nominal ratings. When 

selecting a filter the duty required should be  
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compared to the individual performance  

characteristics of filter. Parker domnick hunter has 

the experience to help select the most appropriate 

filter for the application. 

O
Oleophobic

Oleophobic membranes and depth media have the 

capability to repel fluids such as oil and lubricants. 

This phenomena is used in some of the new  

generation oil coalescing filters.

Oxidation

This refers to the degradation of materials in the 

presence of oxygen and high temperature. It is  

normally associated with high temperature gas 

systems where the combination of steam  

sterilization can lead to the onset of oxidation of 

polypropylene filtration components in as little as  

3 months. For applications where continuous  

(1 year and above) exposure to high temperature is 

required the use of a special product with 

oxidation resistant filtration support materials such 

as the HIGH FLOW TETPOR H.T. is recommended. 

Oxidation can also occur on filters used in ozonated 

water systems. In these instances careful selection 

of filter components is required.

P
Pleating 

Filtration media can be pleated or corregated to 

maximize the filtration area. By pleating filtration 

media it is possible to fit a large EFA in a relatively 

small cartridge volume.

Voids volume (porosity)

This is a measurement of the free space in a 

filtration media. The more free space the less the 

resistance to flow. Typical values for a membrane 

are in the region of 50 – 80% and for depth type 

media between 60 - 95%. 

Pressure decay

A non-destructive integrity test method for 

membrane based filters. It involves wetting out 

every pore in the membrane structure with water 

or the process fluid or a low surface tension liquid 

in case of hydrophobic membrane. Compressed 

air is applied to the upstream side of the filter and 

gas diffuses through the wetted pores. This causes 

a pressure drop in the upstream side of the filter 

known as the pressure decay. The maximum  

allowable pressure decay for a filter is dependant 

on the upstream volume and therefore must be 

known. 

Pressure Decay (mbar /min) = 

Diffusional Flow (ml / min) 

Upstream Vol (l)

Pyrogenicity

Pyrogenicity is the tendency of a substance to 

raise body temperature when injected into the 

body. Filtration materials that come in contact with 

injectable liquids must meet pyrogenicity standards 

and be classified as non-pyrogenic. Pyrogenicity 

can be determined by such standard tests as the 

Limulus Amoebocyte Lysate (LAL) test.

Permeate

Synonymous with filtrate.

R
Regeneration 

When a filter becomes blocked with protein based 

material it may be possible to regenerate, or clean 

the filter, so improving overall lifetime.

Reverse jetting

The application of high pressure compressed gas 

to the inside of a filter to release powder collected 

on its surface.

Reverse osmosis

Forcing a liquid through a non-porous membrane, 

removing particles, along with dissolved molecules 

and ions. Reverse osmosis is the finest form of 

membrane separation and is used to desalinate 

water for drinking, and in the preparation of  

ultrapure water for various industries.

S
Sanitization

Reduction not elimination of a microbial population 

to render a fluid/system free from spoilage  

organisms and increase shelf-life of products.

Sedimentation 

The process by which suspended solid particles 

in a liquid phase gravitate downwards. Eventually 

they will settle on the bottom of the holding tank, 

pipework etc. The rate of sedimentation is governed 

by particle mass and fluid velocity.

Separation

Separation is the process of dividing a fluid stream 

(either liquid or gas) into separate components. 

This can include separation of two phases (liquid 

from gas), separation of soluble impurities (known 

as purification) or solids from a fluid (filtration). 

The products of a separation can themselves be 

separated further in many cases.

Silt density index (SDI)

This is another measure of the rate of blockage and 

is typically used when the system is relatively clean 

and the difference between T
400

 and T
200

 (see  

Filterability Indices) is so small that large  

inaccuracies can occur. The SDI uses the time 

taken for two 500 ml samples of fluid to pass 

though a 47 mm diameter 0.45 µm disc. There is 

typically a 15 minute gap between the two samples 

being taken.

Size exclusion

This is a removal mechanism for particles captured 

by a filter in either the liquid or gas phase. It 

 applies to particles that are physically too large to 

pass through the filter structure. The mechanism 

is not affected by flow rate unless pressure drops 

cause deformation of the particle. 

Solute

A solid which is dissolved in a solvent. For instance, 

the salt in salt water is a solute.

Solvent 

A liquid substance capable of dissolving other 

substances. The solvent does not change its state 

in forming a solution.

Stabilization 

This is the reduction in microbial loading in a  

fluid system and is generally associated with 

the beverage industry where partial rather than 

complete removal of spoilage organisms may be 

required to extend shelf-life.

 

Sterilization

In terms of filtration this means the elimination of 

all living microorganisms from the influent stream.

Surfactant

Acronym for a surface active agent. In filtration it  

is also sometimes called a wetting agent. If a  

filter is being used to filter aqueous solutions and 

incomplete wetting of the membrane pore  

structure is encountered a ‘wetting agent’ may be 

added to the membrane surface by flowing a  

quantity of surfactant through the filter. However, 

the use of a wetting agent is not desirable,  

especially in a pharmaceutical environment, as 

there is also the possibility of the surfactant  

leaching from the filter into the filtrate during 

processing or steam sterilization, etc.

T
Thermal stability

This is most important during sterilization of  

the filter. The majority of cartridge and disposable 

type filters are manufactured from polymers  

such as polypropylene and nylon. During  

sterilization the components of the filter expand 

and contract putting great strain on the device.  

The filter performance with respect to steam  

sterilization should be matched closely to the  

requirements of the process. It should be noted 

that some filter configurations cannot be in-situ 

steam sterilized but can only be autoclaved.

Titre reduction

See LRV.

Turbidity

This is a measurement of the amount of suspended 

particles in a fluid and is effectively a clarity index. It is 

measured in NTU ( Nephelometric Turbidity Units).

U
Unloading

The release of contaminants which had initially 

been captured by a filter. This is most likely to  

occur in filtration systems with are subjected to 

high pressure pulses such as high capacity filling 

lines.

Ultrafiltration

Filtration of a liquid that separates suspended or 

dissolved substances based on their molecular 

weight or size. Ultrafiltration generally refers to 

separating everything larger than a large molecule. 

Compare to microfiltration, nanofiltration, reverse 

osmosis.

V
Viscosity

Viscosity is a measurement of the resistance to flow 

of a fluid. The more viscous the fluid, the greater 

the time required to filter. Viscosity will in general 

reduce with an increase in temperature. This is why 

very viscous solutions such as glucose are heated 

prior to filtration. 

Vmax

See Filterability Indices.

W
Water flow

Measure of the amount of water that flows through 

a filter. Related to the degree of contamination, 

differential pressure, total porosity, and filter area 

(ASTM:F317-72). Expressed in the membrane 

industry in units of millilitres / minute / square 

centimetre.

Water Intrusion

A non-destructive integrity test method specifically 

designed for hydrophobic filters. It involves filling 

the upstream volume of a filter housing with water 

and applying a pressure, typically in the order 2.5 

barg. As the membrane is hydrophobic the bulk 

water will not pass through. However, due to the 

difference in pressure between the upstream and 

downstream side of the filter there is a net loss of 

water from the upstream side due to evaporation 

and the slight penetration of water into the pore 

structure. This loss of water results in a pressure 

drop which is displayed as either a water intrusion 

value or a water flow value. The water intrusion is 

the measure of the increase in compressible gas 

volume expressed at atmospheric pressure and the 

water flow equates to the volume of water lost from 

the system. 

Water flow = Water Intrusion / Absolute test pressure.
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