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Filtration of Cell Culture Growth Media and Process Buffers
Introduction:
Media feeds and pro cess buff ers are two uni ver sal addi tives to biopharmaceutical pro cesses.  Media
feeds are added to a fermenter to facil i tate growth of mam ma lian, yeast, insect, and bac te rial cells.  Pro -
cess buff ers are used in con junc tion with chro ma tog ra phy col umns, for diafiltration and as a gen eral sol -
vent for pro tein solu tions.  Media feeds and pro cess buff ers may be for mu lated on site or pur chased in
pre-filled dis pos able pack ag ing.

Media feeds and pro cess buff ers require fil tra tion to pro tect against the intro duc tion of bac te ria, viruses,
endo tox ins and particulates that can con tam i nate and com pro mise pro cesses. This Cus tomer Appli ca tion 
Brief pres ents sev eral alter na tives for fil tra tion of media feeds and buff ers.

The Process:
Media feeds con sist of cell cul ture growth sup ple ments added to the fer men ta tion ves sel in bulk for
batch pro cesses, or con tin u ously in per fu sion pro cesses.  Depend ing on the pro cess, there may be more
than one type of media feed added.  Media feeds can be pro duced on site by mix ing each of the var i ous
com po nents in a media mix tank, fol lowed by fil tra tion prior to addi tion to the fermenter.  If growth
media is pumped directly from the media mix tank to the fermenter, a vent fil ter is required on the media 
mix tank to pre vent ingress of bac te ria. Growth media can also be pur chased in pre-filled dis pos able
pack ages.  The loca tion of media feed prep a ra tion in the pro cess is shown in Fig ure 1.  

Figure 1.   - Media Preparation



Buffer prep a ra tion is much like media feed prep a ra tion.  Buff ers typ i cally con sist of water, inor ganic
salts and acid or base pH adjust chem i cals.  Each com po nent is mixed in a buffer prep a ra tion tank and
fil tered prior to use.  If buff ers are pumped directly from the buffer mix tank to the pro cess, a vent fil ter
is required on the buffer mix tank to pre vent ingress of bac te ria.  Buff ers are used in down stream puri fi -
ca tion steps as shown in Fig ure 2.  

The Problem:
Media feeds require fil tra tion to remove bac te ria and to pro vide addi tional protection from pos si ble viral 
con tam i na tion.  If bac te ria are not removed from media feeds before they are added to the fermenter, the 
bac te ria can enter the pro cess and spoil the fer men ta tion.  Sim i larly, viral con tam i na tion of media feeds
is also pos si ble.  Serum sup ple ments may be added to growth media to sup port cell growth.  As the
serum derives from an ani mal source, viral con tam i na tion is always a pos si bil ity.  Despite exten sive
steps by serum sup pli ers to elim i nate viral con tam i na tion, the addi tion of a viral removal fil tra tion step
just prior to addi tion of serum-con tain ing growth media to the fer men ta tion ves sel pro vides added
protection.

Pro cess buff ers require fil tra tion to remove bac te ria and par tic u late mat ter.  Bac te rial con tam i na tion of
pro cess buff ers not only con tam i nates the puri fi ca tion pro cess, it also can be a source of endotoxin con -
tam i na tion.  Endo tox ins result from growth of Gram neg a tive bac te ria.  If the bac te ria are not removed
from buff ers before they have an oppor tu nity to mul ti ply, endotoxin con tam i na tion can result. Par tic u -
late mat ter must also be removed from pro cess buff ers.  Par tic u late mat ter can cause foul ing of chro ma -
tog ra phy col umns and col umn frits.
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Figure 2.  - Buffer Preparation



The 3M Purification Inc. Solution:

Retention of particulates and bacteria using high log reduction value (LRV) membrane filters.

LifeASSURE™ PLA series fil ters offer an effec tive means to remove bac te ria and particulates from
media feed and buffer solu tions. In order to eval u ate the bac te rial reten tion capa bil ity of dif fer ent pore
size LifeASSURE PLA series fil ters, a series of bac te rial chal lenge exper i ments were per formed.  The
results of tests with B. diminuta are shown in Table 1.  The results show that the aver age log reduc tion
value (LRV) for B. diminuta with 0.20 micron rated LifeASSURE PLA series fil ters was 7.3, and the
aver age LRV for 0.45 micron rated LifeASSURE PLA series fil ters was 3.5.  Based on these log reduc -
tion val ues, LifeASSURE PLA series fil ters will pro vide a high level of assur ance that all bac te ria are
removed from flu ids with low (< 1CFU/1 ml) bioburden lev els.

Table 1 - B. diminuta Retention Results

Sam ple Fil ter Pre-Chal lenge DFT To tal Chal lenge CFU Chal lenge Level
CFU/cm2

Post-Chal lenge DFT  LRV

LifeASSURE  PLA020, 0.20 micron, 10" filter cartridge

98J017-04-0023 Pass 1.8 x 1011 1.7 x107 Pass 8.00

98J017-04-0048 Pass 2.4 x 1011 2.2 x107 Pass 5.93

 98J017-04-0066 Pass 3.0 x 1011 2.8 x107 Pass 7.69

 98G111-05-0052 Pass 2.3 x 1011 2.2 x107 Pass 7.58

98G111-03-0088 Pass 5.3 x 1011 5.0 x107 Pass 7.34

98G111-03-0095 Pass 1.5 x 1011 1.4 x107 Pass 7.29

LifeASSURE  PLA045, 0.45 micron, 10" filter cartridge

98H028-06-0023 Pass 2.7 x 1011 2.5 x107 Pass 3.93

98H028-07-0094 Pass 1.3 x 1011 1.2 x107 Pass 3.47

99E043-04-0097 Pass 1.5 x 1011 1.4 x107 Pass 3.22

99E043-04-0101 Pass 3.5 x 1011 3.3 x107 Pass 4.69

98F089-03-0165 Pass 1.7 x 1011 1.6 x107 Pass 2.32

98F089-03-0174 Pass 3.2 x 1011 3.0 x107 Pass 3.39

LifeASSURE PLA series fil ters also pro vide su pe rior con tam i nant ca pac ity for high through put of dif fi -
cult-to-fil ter me dia feeds. LifeASSURE PLA series fil ters are con structed of Nylon 6,6 mem brane pro -
duced by a pro cess called multi-zone microporous mem brane tech nol ogy.  This pro cess of mem brane
cast ing re sults in a multi-zone microporous struc ture con tained within a sin gle, con tin u ous mem brane
layer.  The struc ture of LifeASSURE PLA mem brane is shown in Fig ure 3.  The multi-zone struc ture
con tains open pores for prefiltration and tighter pores for con trolled par ti cle and bac te rial re ten tion.
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In some instances it may be nec es sary to fil ter alka line pH buff ers or even caus tic CIP flu ids. 
LifeASSURE™ PLA series fil ters con sist ing of Nylon 6,6 mem brane and poly propy lene struc tural com -
po nents are com pat i ble with many of these flu ids.

For low in let bioburden ap pli ca tions where the LifeASSURE PLA series fil ter is used as a fi nal fil ter,
high through put re sults in long fil ter ser vice life. When used as a prefilter, the LifeASSURE PLA series
fil ter of fers sig nif i cant life ex ten sion of fi nal mem brane fil ters. This is es pe cially im por tant for
prefiltration of se rum con tain ing growth me dia which can cause pre ma ture plug ging of  0.20 or 0.10 mi -
cron ab so lute rated fi nal mem brane fil ter cartridges.

Absolute bacteria retention and endotoxin removal

For the high est level of ste ril ity assur ance of media feeds and buffer solu tions, 3M Puri fi ca tion's
LifeASSURE™ SP 0.20 micron, ster il iz ing grade, abso lute rated fil ters are rec om mended. LifeASSURE 
SP series fil ters are val i dated for abso lute reten tion of B. diminuta at chal lenge lev els in excess of 107

organ isms per cm2 fil ter area. If ster il iz ing grade fil ters are used, they should be ster il ized in place (SIP)
and integ rity tested before use and replaced after fil tra tion of each batch of media feed or buffer.

LifeASSURE SP series fil ters are also use ful for removal of endo tox ins from aque ous flu ids.  These fil -
ters are con structed with two lay ers of pos i tively charged Nylon 6,6 mem brane.  The fixed pore struc -
ture pro vides abso lute, size-exclu sion based reten tion of B. diminuta, while the pos i tive sur face charge
pro vides enhanced reten tion of smaller, neg a tively charged par ti cles.  Endo tox ins are neg a tively charged 
lipopolysaccharide frag ments of Gram neg a tive bac te rial cell walls.  These mol e cules can con tam i nate
buffer solu tions and unless removed, enter down stream pro tein puri fi ca tion pro cesses.  Table 2 shows
the results of exper i ments designed to eval u ate the effi ciency of endotoxin removal by LifeASSURE SP
series fil ters, LifeASSURE PLA series fil ters and a Millipore Durapore® fil ter car tridge con structed of
PVDF.
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Figure 3.  - LifeASSURE™ PLA Series Filter Membrane Structure 



Table 2. -   Endotoxin Removal

Filter Type Challenge Solution Endotoxin Challenge
Concentration (EU/ml)

Total Endotoxin
Challenge (EU)

Percent Endotoxin
Removal

3M Purification 
LifeASSURE 0.20
Micron

SWFI*
Buffer **

600

600

1.2 x 106

1.2 x 106

99.98%
83.46%

3M Purification
LifeASSURE 0.20
Micron

SWFI*
Buffer **

600

900

1.2 x 106

1.8 x 106

100.0 %
98.73%

3M Purification
LifeASSURE PLA 0.20
Micron

SWFI*
Buffer **

600

512

1.2 x 106

1.0 x 106

26.67%
2.87%

Millipore Durapore®

0.22 Micron
SWFI*
Buffer **

600

600

1.2 x 106

1.2 x 106

0.00%
0.00%

*SWFI:  sterile water for injection   ** Buffer: 0.1 M Potassium phosphate, pH 7.0

The re sults show the high est level of endotoxin re moval by the
LifeASSURE™ SP series fil ter fol lowed by the LifeASSURE™ 
PLA series fil ter and Millipore fil ter car tridge, re spec tively.  Be -
cause endo tox ins are sig nif i cantly smaller than the pore size of
LifeASSURE SP series fil ters, the high level of ob served
endotoxin re moval is at trib uted to the fil ter’s pos i tive charge.  It
is note wor thy that the LifeASSURE PLA series fil ters and
Millipore fil ter car tridges, which do not in cor po rate pos i tive
charge mod i fi ca tion, show re duced lev els of endotoxin re moval
de spite hav ing sim i lar pore size as the LifeASSURE SP series
fil ter.  The en hanced endotoxin re moval by pos i tive charge is
based on elec trokinetic in ter ac tion.  As can be seen in Ta ble 2,
this re moval ef fect is re duced in so lu tions such as buff ers which
con tain ionic spe cies.  These ionic spe cies com pete for pos i tive
fil ter ad sorp tion sites and re duce elec tro static at trac tion of neg a -
tively charged endotoxin par ti cles.

Virus removal from serum based media feeds with Zeta
Plus™ VR Series Filters

The growth of mam ma lian cell cul tures may re quire the ad di tion of an i mal se rum to nu tri ent feed
streams. Typ i cally, these growth me dium sup ple ments are well con trolled by the sup plier to be free of vi -
ral con tam i nants, how ever the need for addi tional pro tec tion is al ways de sir able. Zeta Plus™ VR Series
fil ters of fer an easy way to pro vide ad di tional vi ral clear ance as sur ance with a dis pos able, sin gle use
sterilizable fil ter car tridge.

Zeta Plus VR Series fil ters are a fam ily of depth fil tra tion car tridges and cap sules, con structed of cel lu -
losic media which retains viruses by ion exchange adsorp tion. They are com posed of high area pro cess
fil ter aids embed ded in a cel lu lose fiber depth fil ter matrix.  Dur ing the man u fac tur ing pro cess, a cationic 
charge mod i fier is chem i cally bound to the matrix com po nent, form ing a per ma nent, inter con nected,
rigid depth fil ter with pos i tively charged electrokinetic cap ture sites. The result ing porous depth fil ter
struc ture is a tor tu ous net work of adsorp tive flow chan nels capa ble of retain ing con tam i nat ing viruses by
anion exchange adsorp tion.

At the IBC Sec ond In ter na tional Sym po sium on Vi ral Clear ance in 1998, Dr. Revie pre sented the data in
Ta ble 3 re gard ing the log re duc tion value (LRV) of sev eral mam ma lian vi ruses from var i ous Cohn pro -
cess blood plasma frac tion ation steps.
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Table 3.  Viral Clearance from a Blood Based Protein Solution.

Process Step
Cumulative Virus Titer Reduction (Log10)

BVD EMC HIV PPV PRV
Solvent Detergent > 4.3 _ > 5.3 _ > 7.3
Supernatant III 1.4 4.3 6.1 4.7 3.8
Zeta Plus™ VR03 Grade Depth Filter 4.8 4.5 4.7 3.7 5.4
Total Cumulative Reduction >10.5 8.8 > 16.1 8.4 > 16.6

The re sults in Ta ble 3 show vi ral clear ance for a num ber of pro cess steps.  In all cases, the vi ral log
clear ance ob served with the Zeta Plus™VR Se ries Depth fil ter is sig nif i cant.  These re sults dem on strate 
the vi ral clear ance ef fec tive ness of Zeta PlusVR Se ries fil ters from blood based pro tein so lu tions.  For
se rum based me dia feed fil tra tion, Zeta Plus VR Se ries fil ters can be used up stream of LifeASSURE
PLA series fil ter or LifeASSURE™ SP fi nal fil ters.

Filtration of extreme pH and solvent buffer solutions with 3M Purification Inc. PolyPro™ XL
series filters.

Some buffer so lu tions may have prop er ties that are not com pat i ble with or ganic mem brane poly mers. 
Ex am ples are so lu tions with ex treme pH (<3, >10) or cer tain sol vents.  In many cases these buffer so lu -
tions may be com pat i ble with all poly propy lene PolyPro™ XL series fil ters.  These fil ters of fer par tic u -
late re moval to 0.20 mi cron and are con structed with a gra di ent den sity poly propy lene con fig u ra tion. 
The gra di ent den sity struc ture con tains larger pores at the up stream fil ter side with pro gres sively
smaller pores to ward the down stream fil ter side.  This struc ture max i mizes con tam i nant ca pac ity en sur -
ing long fil ter life.  PolyPro XL poly propy lene fil ter me dium is pleated using method called Advanced
Pleat Tech nol ogy.  This method of con struc tion ensures that the pleat ing pro cess and me dia sup port
ma te ri als work to gether to pro vide lon ger ser vice life than stan dard radial pleat construction. 

Conclusion and Summary:
This Cus tomer Appli ca tion Brief has pre sented a num ber of op tions for fil tra tion of me dia and buffer
feed so lu tions.  In se lect ing the best fil ter or com bi na tion of fil ters, it is nec es sary to un der stand and de -
fine the ob jec tives of fil tra tion.

LifeASSURE™ PLA series fil ters can be used to pro vide re li able bac te ria re moval from buffer and me -
dia feed so lu tions.  LifeASSURE PLA series fil ters are also an ex cel lent choice to pro vide prefiltration
to ster il iz ing grade 0.20 and 0.10 mi cron abso lute-rated series fil ters, and LifeASSURE PLA series fil -
ters are com pat i ble with al ka line pH buff ers and caus tic CIP flu ids.

Where abso lute ster il iz ing-grade fil ters are required, 
3M Puri fi ca tion Inc.'s LifeASSURE™ SP series fil ters
are rec om mended.  These pos i tively charged Nylon 6,6 
fil ters are val i dated for abso lute B. diminuta reten tion
and the pos i tive charge pro vides enhanced removal of
endo tox ins.  LifeASSURE SP series fil ters should be
used where fil ters will be replaced after each use and
where the fil ter will be ster il ized in place and integ rity
tested prior to use.

In some in stances se rum sup ple ments to mam ma lian cell 
cul ture growth me dium may be re quired, and in these
cases Zeta Plus VR Series fil ters pro vide ad di tional as -
sur ance of vi ral clear ance. Zeta Plus VR Series fil ters
re tain vi ruses by an ad sorp tive mech a nism re sult ing
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from a cationic resin sys tem used in the man u fac tur ing pro cess that pro vides a pos i tive charge to the
Zeta Plus VR fil ter me dium.  Zeta Plus VR Series fil ters may be used up stream of ei ther LifeASSURE
PLA 0.20 or 0.45 series filters, or LifeASSURE SP series filters.

PolyPro XL series fil ters con tain all poly propy lene me dium that of fers com pat i bil ity with buffer so lu -
tions of ex treme pH and many sol vents.  Their gra di ent den sity poly propy lene me dium cou pled with
high sur face area re sult ing from Advanced Pleat Tech nol ogy, pro vides long ser vice life and high flow
rates.

Related Reference Literature

Reference Description Literature Number
LifeASSURE™ PLA Series Filter, Product Literature 70-0201-8713-7
LifeASSURE™ PLA Series Filter, Regulatory Support File 70-0201-8821-8
LifeASSURE™ PLA Series Filter Technical Paper 70-0201-8812-7
Zeta Plus™ VR Series Filter, Product Literature 70-0201-8875-4
Zeta Plus™ VR Series Filter, Regulatory Support File 70-0201-8828-3
LifeASSURE™ 020SP Series Filter, Product Literature 70-0201-8738-4
LifeASSURE™ 020SP Series Filter, Validation Guide 70-0201-8844-0
Mini Cartridge Housing 70-0201-8886-1
Sanitary Housing, ZVS, ZMS 70-0201-8883-8
Sanitary Housing, ZWB 70-0201-8884-6
LifeASSURE™ PLA Series Filter, Installation Integrity Testing 70-0202-2027-6

Scientific Applications Support Services
The cor ner stone of 3M Puri fi ca tion Inc.’s phi los o phy is ser vice to cus tom ers, not only in prod uct qual -
ity and prompt ser vice, but also in prob lem solv ing, ap pli ca tion sup port and in the shar ing of sci en tific
in for ma tion.  3M Puri fi ca tion Inc.’s Sci en tific Ap pli ca tions Sup port Ser vices  (SASS) group is a mar -
ket-ori ented group of sci en tists and en gi neers who work closely with cus tom ers to solve dif fi cult sep a -
ra tion prob lems and aid in the se lec tion of the most ef fec tive and eco nom i cal fil tra tion sys tems. 3M
Pu ri fi ca tion of fers spe cial ized sup port to the phar ma ceu ti cal and bio tech nol ogy in dus try through our
Val i da tion Sup port Ser vices Pro gram.  SASS rou tinely pro vides end-us ers with:

! Validation And Regulatory Support

! Extractable And Compatibility Analysis

! Filter System Optimization Studies

! CUNOCheck™ 2 Integrity Tester Validation.

For more in for ma tion re gard ing 3M Puri fi ca tion Inc.’s Val i da tion Sup port Ser vices, please con tact 3M
Pu ri fi ca tion Inc. Tech ni cal Ser vices or your lo cal 3M Pu ri fi ca tion Inc. Dis trib u tor.
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Impor tant Notice:  

The infor ma tion described in this lit er a ture is accu rate to the best of our knowl edge. A vari ety of fac tors, how ever, can
affect the per for mance of the Prod uct(s) in a par tic u lar appli ca tion, some of which are uniquely within your knowl edge
and con trol. INFOR MA TION IS SUP PLIED UPON THE CON DI TION THAT THE PER SONS RECEIV ING
THE SAME WILL MAKE THEIR OWN DETER MI NA TION AS TO ITS SUIT ABIL ITY FOR THEIR USE.  IN
NO EVENT WILL 3M PURI FI CA TION INC. BE RESPON SI BLE FOR DAM AGES OF ANY NATURE WHAT -
SO EVER RESULT ING FROM THE USE OF OR RELI ANCE UPON INFOR MA TION.

It is your respon si bil ity to deter mine if addi tional test ing or infor ma tion is required and if this prod uct is fit for a par tic u -
lar pur pose and suit able in your spe cific appli ca tion. 

3M PURI FI CA TION INC. MAKES NO REP RE SEN TA TIONS OR WAR RAN TIES, EITHER EXPRESS OR
IMPLIED INCLUD ING WITH OUT LIM I TA TION ANY WAR RAN TIES OF MER CHANT ABIL ITY, FIT NESS
FOR A PAR TIC U LAR PUR POSE OR OF ANY OTHER NATURE HERE UN DER WITH RESPECT TO
INFOR MA TION OR THE PROD UCT TO WHICH INFOR MA TION REFERS.

Lim i ta tion of Lia bil ity: 

3M Puri fi ca tion Inc. will not be lia ble for any loss or dam age aris ing from the use of the Prod uct(s), whether direct, indi -
rect, spe cial, inci den tal, or con se quen tial, regard less of the legal the ory asserted, includ ing war ranty, con tract, neg li gence
or strict lia bil ity. Some states do not allow the exclu sion or lim i ta tion of inci den tal or con se quen tial dam ages, so the
above lim i ta tion may not apply to you.


