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CUNO Application Brief                    
Cryptosporidium Protection with LifeASSURE®

BW Cartridge Filters
Introducti on
Cryptosporidium is a pro to zoan par a site that causes dis ease (cryptosporidiosis) in hu mans. Be -
cause it can form a pro tec tive cyst, it is very re sis tant to stan dard wa ter treat ment meth ods and
can re main in drink ing wa ter af ter con ven tional pro cess ing.

Out breaks of cryptosporidiosis and other dis eases re lated to patho genic pro to zoa, have in -
creased the scru tiny of  bot tled wa ter qual ity and the qual ity of other bev er ages.   The United
States CDC (Cen ters for Dis ease Con trol) and the EPA (En vi ron men tal Pro tec tion Agency)
have is sued guide lines rec om mend ing pro cesses to con trol Cryptosporidium, in clud ing the use
of fil ters that carry a 1.0 mm ab so lute re ten tion rat ing.

How ever, a fil ter stamped 1.0 mm is not nec es sar ily ad e quate to stop Cryptosporidium in bot -
tled wa ter pro cesses, since there is no in dus try stan dard by which all fil ters are rated. Re ten tion 
rat ings are highly de pend ent on pa ram e ters such as par ti cle size, dis tri bu tion, flux, and dif fer -
en tial pres sure across the fil ter. There fore, a 1.0 mm rated fil ter from one sup plier may not pro -
vide the same pro tec tion as a fil ter from an other.

Since no in dus try stan dard ex ists re gard ing a re ten tion rat ing method among fil ter man u fac tur -
ers, the CDC/EPA rec og nize Stan dard 53 from NSF In ter na tional as a qual i fy ing stan dard.
NSF In ter na tional is a re spected, in de pend ent third party cer tif i ca tion lab o ra tory spe cial iz ing
in is sues re lated to the wa ter in dus try.  Stan dard 53, Cyst Re duc tion, is a rig or ous test that cer -
ti fies a fil ter's abil ity to re tain Cryptosporidium.  

This Ap pli ca tion Brief de scribes the ben e fits of the CUNO LifeASSURE BW mem brane fil ter
car tridge in pro tect ing bev er age grade wa ter from Cryptosporidium con tam i na tion.  Those
ben e fits in clude:

& Certification of cyst removal performance to NSF ANSI/NSF Standard 53, to 
ensure reliable, consistent removal of pathogenic protozoan cysts.

& Patented membrane and cartridge design, resulting in faster flow rates and
longer service life to reduce operating costs.

& Removal of HPC (heterotrophic plate count) bacteria, eliminating a cause of
off taste and odor.

& No generation of disinfection by-products, such as bromate.

Cryptosporidium
Cryptosporidium parvum, and a sim i lar larger or gan ism, Giardia lamblia, are en teric pro to zoa
that in fect the gas tro in tes ti nal tract of hu mans and an i mals. Out breaks of cryptosporidiosis
have led to se vere ill ness and even death in many parts of the world. Peo ple in fected with
Cryptosporidium con tract an ill ness that ranges from mild gastroenteritis to vom it ing, di ar rhea, 
and even death in the case of immuno-com pro mised in di vid u als. Cryptosporidium oocysts are
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typ i cally be tween 4-6 mm in size (Fig ure 1), and are very re sis -
tant to dis in fec tion by stan dard meth ods em ployed by the bev er -
age in dus try.   Cryptosporidium is dif fi cult to de tect and
sur vives for ex tended pe ri ods in the nat u ral en vi ron ment as a
cyst.  It can in fect sur face wa ter used as a mu nic i pal drink ing
wa ter sup ply, and ground wa ter un der the in flu ence of sur face
wa ter – both of which are com mon sources of bev er age grade
wa ter.  While the U.S. EPA is tak ing steps to de crease the like li -
hood of Cryptosporidium con tam i na tion in pub lic wa ter sources, 
sources not un der their ju ris dic tion are still at risk. 

Typical Process:

Bev er age and bot tled wa ter sys tems can vary widely.  The sche matic (Fig ure 2) is in tended to serve as a
guide only.  Gen erally, bot tled wa ter pro duc tion re quires three main com po nents of fil tra tion – par tic u late
re moval, equip ment pro tec tion, and mi cro bi o log i cal con trol.  Par tic u late re moval fil ters elim i nate tur bid -
ity caus ing par ti cles from the prod uct wa ter.  Par ti cles from the source wa ter as well as par ti cles gen er ated 
from trans fer pip ing, stor age tanks, car bon and sand fil ters all can raise tur bid ity to an un ac cept able level.  
Equip ment pro tec tion fil ters are typ i cally em ployed up stream of re verse os mo sis  (R.O.) mem branes or
dis til la tion equip ment to pro tect them from pre ma ture foul ing and ad di tional main te nance ex pen di tures.

Mi cro bi o log i cal con trol fil ters are typ i cally in stalled at the end of the fil tra tion scheme, just prior to the
fill ing ma chine.  Ad di tional con trol steps such as ozonation and UV light may be em ployed as part of
what the In ter na tional Bot tled Wa ter As so ci a tion (IBWA) terms a "multi-bar rier ap proach".  In this ap -
proach the use of re dun dant se cu rity steps as sure microbiologically safe prod uct wa ter.

The use of a prefilter prior to the fi nal fil ter step is some times re quired to im prove pro cess eco nom ics.   A
less costly, depth style prefilter pro vides high ca pac ity pro tec tion against par ti cles that would plug the fi -
nal, Cryptosporidium-re ten tive fil ter.
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Figure 2 - Typical Bottled Water Process

Figure 1. - Figure 1. -Cryptosporidium parvum



The CUNO Solution
The CUNO LifeASSURE BW BLA100 fil ter is an ef fec tive bar rier against pro to zoan cysts
Cryptosporidium and Giardia in wa ter pro duc tion for the bev er age in dus try.  

The LifeASSURE BW* fil ter in cor po rates CUNO's ad vanced FlexN™ Ny lon 6,6 mem brane tech nol ogy
(US and for eign pat ents pend ing).  As the SEM photo of the LifeASSURE BW mem brane cross sec tion
be low dem on strates (Fig ure 3),  the  mem brane is con structed with a sin gle layer of mem brane con sist ing
of an "open" zone on the up stream side of the mem brane and a "tighter" zone on the down stream side.  In
ef fect, the up stream zone acts as a prefilter, cap tur ing larger par ti cles and bac te ria, while the tighter down -
stream zone pro vides re ten tion of smaller par ti cles and bac te ria.  This multi-zone struc ture re sults in
greater con tam i nant ca pac ity, while main tain ing fast flow rates.  The  com bi na tion pro vides the end-user
with the se cu rity and re li abil ity of con sis tently high cyst and bac te ria re moval along with the en hanced
eco nom ics of lon ger last ing, faster flow ing fil ter as sem blies.

Four  par tic u lar ar eas were in ves ti gated in re la tion to the suit abil ity of LifeASSURE BW fil ters for
Cryptosporidium pro tec tion in the bot tled wa ter in dus try:  1. in de pend ent, third-party cer tif i ca tion of
Cryptosporidium re moval, 2. fil ter car tridge ser vice life,  3. fil ter car tridge flow rates and , 4. HPC
(heterotrophic plate count) bac te ria re ten tion.

Benefits of the LifeASSURE BW Membrane Cartridge System

NSF Cer tified Cryptosporidium Re moval

NSF In ter na tional is an au thor ity for eval u at ing and cer ti fy ing
Cryptosporidium re duc ing fil ters.  Fil ters car ry ing the NSF In ter na -
tional mark (Fig ure 4) have been tested and cer ti fied by NSF In ter na -
tional to Stan dard 53 for cyst re duc tion.  LifeASSURE BW fil ters
have been tested and cer ti fied to this stan dard at 3 gpm and carry this
mark. 

Un like many other fil ters that are cer ti fied by the fil ter man u fac turer
them selves, LifeASSURE BW fil ters carry the NSF logo and are sup -
plied with a cer tif i cate of qual ity, as sur ing con for mance to high qual -
ity standards. 

*US and Foreign patents 6,090,441, 6,264,044, 6,280,791, 6,056,529, 6,267,916 3
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Figure 4 - NSF Internati onal

Figure 3 - Cross section of LifeASSURE BW FlexN membrane

Tested and cer ti fied by NSF In ter na tional
against ANSI/NSF Stan dard 53 for the re -
duc tion of Cysts and ma te rial re quire -
ments only.



Car tridge Ser vice Life

A lab o ra tory study was con ducted to mea sure the
rel a tive ser vice life of fil ters mar keted as cyst re -
duc ing.  The fol low ing fil ters were tested: CUNO
LifeASSURE BW BLA100, Pall AbsoLife®,
Osmonics Flotrex™ and Whatman VTEC™.

A test rig was used so that all fil ters were tested si -
mul ta neously, each at a con stant flow rate of 3
GPM.   A model con tam i nant (ka olin clay and an -
hy drous so dium pyrophosphate) was added to the
up stream wa ter at a con cen tra tion of 10 ppm to in -
duce plug ging.  All fil ters were run un til a ter mi nal 
dif fer en tial pres sure of 20 psid over their ini tial
clean pres sure drop was achieved.  The data in
Chart 1are nor mal ized with the lon gest last ing fil -
ter, LifeASSURE BW, set at 100%.

As the data show, the LifeASSURE BW fil ters
lasted 56% lon ger  than the near est com pet i tor, and 
nearly four times lon ger than the com pet i tor with
the least through put.

Car tridge Flow Rate Per for mance

LifeASSURE BW car tridge fil ters are de signed 
with CUNO's ad vanced MaxMedia con struc tion*
pro vid ing  up to 50% more fil ter me dia sur face
area than com pet i tive fil ters while main tain ing
proper flow paths be tween me dia pleats.  The re -
sult of this tech nol ogy, com bined with the FlexN
mem brane de sign, is a fil ter car tridge with the abil -
ity to flow sig nif i cantly faster (Chart 2).  This
leads to lon ger on-stream ser vice life in ex ist ing
fil ter hous ings, or, in a new in stal la tion, the abil ity
to use smaller fil ter hous ings with fewer car tridges 
to achieve a given flow rate.  The ex am ple in Ta -
ble 1 il lus trates this ben e fit.

Table 1. - Example Using a System Flow Rate of 80 GPM

Filter Selection Flow Rate @ 1 psid (GPM) 10" Filters Required

Option #1 CUNO LifeASSURE BW BLA100 8 10

Option #2 Pall AbsoLife® 1.0 mm 2 40

As data in Ta ble 1 shows, a bot tler de sign ing a sys tem with a de mand of 80 GPM would re quire four
times as many Pall AbsoLife fil ters com pared to LifeASSURE BW fil ters to pro vide this flow at a 1 psid
ini tial clean dif fer en tial pres sure.  In ad di tion to the ex tra out lay for car tridges, the bot tler would also be
re quired to pur chase a much larger fil ter hous ing, and would in cur lon ger fil ter change-out times (four
times the num ber of car tridges to change) and greater la bor costs.
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Flotrex is a trade mark of Osmonics,Inc., VTEC is a trade mark of Whatman, PLC., and AbsoLife is a trade mark of Pall Corp.
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HPC Bac te ria Re moval

Heterotrophic plate count (HPC) or gan isms are an in creas ing con cern to the bot tled wa ter and  bev er age in -
dus tries.  The EPA has an in for mal stan dard of 500 CFU/ml as an in di ca tor of the pres ence of coliforms.

Con sidered as a group, heterotrophs are not patho genic, al though el e vated lev els can in di cate im proper san -
i ta tion pro ce dures in a bot tling plant. High lev els of mi cro bial growth can af fect the taste and odor of drink -
ing wa ter and may in di cate the pres ence of nu tri ents and biofilms. 

Cer tain equip ment, such as ac ti vated car bon beds, can ac tu ally in crease the level of HPC bac te ria in the wa -
ter if not cleaned and san i tized on a reg u lar ba sis.  Ac ti vated car bon, with an es ti mated 45,000 square me -
ters of sur face area per pound of me dia, of fers a good en vi ron ment for bac te ria to grow.  In stalled as the
fi nal fil ter in a bot tling line, mem brane fil ters that re move high con cen tra tions of HPC bac te ria, with out
sac ri fic ing fil ter ser vice life or flow, are de sir able. 

To eval u ate the ef fi ciency of
var i ous mem brane fil ters, bac -
te rial re ten tion stud ies are of ten 
per formed.  Bac te ria re ten tion
stud ies are not only ex tremely
sen si tive in di ca tors of ef fi -
ciency, they also ad dress an im -
por tant need in the bev er age
in dus try, namely, bioburden
con trol.  Bac te ria re ten tion
stud ies were con ducted us ing
the test sys tem shown in Fig ure 
5.  Bac te ria re ten tion test ing of
mem brane fil ters has been well
de scribed.  Es sen tially, a
monodispersed so lu tion of a
known bac te ria is used to chal -
lenge the test fil ter. This so lu tion in passed through the test fil ter and then the fil trate is then passed through
an anal y sis mem brane fil ter disc.  This disc is sub se quently in cu bated for enu mer a tion of bac te rial col o nies.  
A com par i son of the num ber of in flu ent bac te ria to the num ber of bac te ria in the fil trate is made.  The com -
par i son is of ten ex pressed logarithmically ac cord ing to the for mula: Log Re duc tion Value (LRV) = log10
(num ber of bac te ria en ter ing the fil ter/num ber of bac te ria ex it ing the fil ter).  The higher  the LRV value, the 
greater the bac te ria re moval.  Ad di tionally, since LRVs are ex pressed logarithmically, each unit of in crease
is equal to an or der of mag ni tude (x 10) in crease in per for mance. As an ex am ple, a fil ter that pro vides an
LRV of 7 is ten times more re ten tive than a fil ter that pro vides an LRV of 6, 100 times more re ten tive than
a fil ter that pro vides an LRV of 5, and so on.

In tests con ducted with Pseu do mo nas fluorescens, LifeASSURE BW BLA100 grade fil ters and com pet i tive 
fil ters ex hib ited  av er age log re duc tion val ues de picted in Ta ble 2.

The car tridges were chal lenged in ac cor dance with the fol low ing test ing pa ram e ters.

& Challenge organism:  Pseudomonas fluorescens ATCC # 49642.

& Minimum challenge concentration: 7.3x104 CFU/cm2 of filter media

& Average flow rate: 2.7 GPM per 10" cartridge

& All plates were incubated at 26°C for  seven days prior to evaluating final results.
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Table 2. - Bacteria Retention Test Results

Filter Part Number
Average Influent

Bacteria Challenge
Conc. (CFU)

Average LRV

CUNO LifeASSURE BW BLA100B01FD 6.13 x 109 6.5

Osmonics Flowtrex GF FGF011EGS 3.3 x 108 0.8

Whatman VTEC 674151 2.7 x 109 1.5

Pall AbsoLife WCP01NB21S 4.4 x 108 0.1

As the data in Table 2 show, LifeASSURE
BW fil ters re moved Ps. fluorescens at a much
higher rate than any fil ter tested.  Fur ther more, 
the test con di tions, par tic u larly the chal lenge
level of 7.3x104 CFU/cm2 of fil ter me dia, are
"worst case" con di tions and are not ex pected
to oc cur in a bot tling plant.  This leaves a wide 
"safety zone" be tween the re ten tive ca pa bil ity
of the LifeASSURE BW fil ter and ac tual bac -
te ria lev els in the prod uct wa ter of a given fa -
cil ity.

Dis in fec tion By-prod ucts

The U.S. EPA & FDA have is sued a new reg u -
la tion lim it ing bromate, a dis in fec tion by-prod -
uct, in drink ing wa ter.*  Bromate is gen er ated
when the nat u rally oc cur ring bro mide ion is
ex posed to ozone, such as in the case of a bot -
tled wa ter plant em ploy ing ozone for mi cro bi o log i cal con trol.

The In ter na tional Bot tled Wa ter As so ci a tion (IBWA) has also es tab lished a con -
trol limit of 10 ug/L (10 ppb) of bromate for mem ber bot tlers.  The IBWA has
also rec om mended mem brane fil tra tion as an op tion in pro vid ing mi cro bi o log i -
cal con trol, with out the use of ozone, as part of a "multi-bar rier" ap proach to
wa ter safety.  Mem brane fil ters, such as the LifeASSURE BW fil ter, pro vide us -
ers with ef fec tive mi cro bi o log i cal con trol with out the need for ozone, thereby
elim i nat ing the gen er a tion of dis in fec tion by-prod ucts.
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Figure 6. -Bacteria trapped on Lif eASSURE BW
membrane surface

*  [(b)(4)(iii )(H) in Sec tion 165.110 of 21 CFR]



Conclusion and Summary
Patho genic cysts such as Cryptosporidium and Giardia can be pres ent in sur face wa ter  as well as ground
wa ter un der the in flu ence of sur face wa ter.  These wa ter sources are of ten used for bot tled wa ter and other 
bev er age grade wa ter.  Out breaks of cryptosporidiosis and other dis eases re lated to patho genic pro to zoa,
have in creased the scru tiny of  bot tled wa ter qual ity and the qual ity of other bev er ages.   Mem brane fil tra -
tion has been shown to be an ef fec tive bar rier against cyst con tam i na tion.

To as sure con sis tency of per for mance, mem brane fil ter per for mance should be val i dated by an in de pend -
ent third-body stan dard, such as NSF In ter na tional Stan dard 53. Ad di tional con sid er ations for the bev er -
age pro ces sor, such as fil ter car tridge flow rate and ser vice life, im pact the cost of im ple ment ing this
fil tra tion.  Fil ters de signed to flow faster and last lon ger of fer an eco nomic ben e fit in that the bev er age
pro ces sor can em ploy smaller fil ter hous ings and change the fil ters less fre quently.  Lastly, fil ters that re -
move high lev els of  HPC bac te ria pro vide ad di tional pro tec tion against or gan isms that can po ten tially ef -
fect bev er age taste, odor and con sis tency.  

This Ap pli ca tion Brief de scribes the ben e fits of LifeASSURE BW mem brane fil ter car tridges in pro tect -
ing bev er age grade wa ter from Cryptosporidium con tam i na tion.  Those ben e fits in clude:

& Certification of performance to NSF International Standard 53, cyst removal, to ensure
reliable, consistent removal of pathogenic protozoan cysts.

& Patented membrane and cartridge design, resulting in faster flow rates and longer service 
life to reduce operating costs.

& Removal of HPC (heterotrophic plate count) bacteria, preventing a cause of off taste and 
odor.

& No disinfection by-products, such as bromate, are generated.

References
Stan dard Methods for the Ex am i na tion of Wa ter and Wastewater, 19th Edi tion, Method #9215B
"Heterotrophic Plate Count"

Denn, J, "Heterotrophic Bac te ria De bate Con tinues",  Wa ter Tech nol ogy, Oc to ber, 1999

LeChevallier, MW, Norton WD, Lee RG., Giardia and Cryptosporidium ssp. In Fil tered Drinking Wa ter
Sup plies, Ap plied En vi ron men tal Mi cro bi ol ogy, 1991; 57(9):2617-21

Mac Ken zie, WR, et al, A Mas sive Out break in Mil wau kee of Cryptosporidium In fec tion Trans mitted
Through the Fil tered Pub lic Wa ter Sup ply, New Eng land Jour nal of Med i cine, 1994, 331:161-7.

Reynolds, K., "Heterotrophic Plate Count Bac te ria and Drinking Wa ter", Wa ter Con di tioning & Pu ri fi ca -
tion, Jan u ary 1999.

MacCormick A, "Cryptosporidium – Driving the Shift To wards Microfiltration?", Fil tra tion & Sep a ra -
tion, Jan u ary/Feb ru ary 1999.

CUNO Lit erature References

CUNO Literature Description Literature Identification

LifeASSURE BW  Filter Cartridges LITLABW1

Beta-Klean Filter Cartridges LITCBK002

PolyNet Filter Cartridges LITCPN1

7

Cryptosporidium Protection with CUNO® LifeASSURE® BW Cartridge Filters



© CUNO Incorporated, 2001 -ALL RIGHTS RESERVED LITCABLABW1.0905

Cryptosporidium Protection with CUNO® LifeASSURE® BW Cartridge Filters

Cuno  Incorporated
400 Research Parkway

Meriden, CT 06450, U.S.A.
Tel: (800) 243-6894

(203) 237-5541
Fax: (203) 630-4530

www.cuno.com 

CUNO Pacific Pty Ltd
140 Sunnyholt Road

Blacktown, NSW 2148
Australia

CUNO K.K.
Hodogaya Station

 Building 6F
1-7 Iwai-cho, Hodogaya-ku

Yokohama 240 Japan

CUNO Latina Ltda
Rua Amf Do Brasil 251

18120 Mairinque-Sp
Brazil

CUNO Ltd
21 Woking Business Park

Albert Drive
Woking, Surrey GU215JY

United Kingdom

CUNO Filtration Asia Pte Ltd
rd18 Tuas Link 1 (3  Floor)

Singapore 638599

Cuno Filtration Shanghai Co, Ltd 
No. 2 Xin Miao San Rd, 

Xin Miao Town, 
Song Jiang District, 

Shanghai. China. 201612

a 3M company

CUNO ... A World L eader in Fluid Purific ation
CUNO’s manufacturing sites have ISO 9001 registered quality systems.  Global manufacturing
together with trained stocking distributors and state-of-the-art laboratory support bring quality
solutions to existing and challenging filtration applications.


