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where,
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T2 = Actual temperature (°F)

BRI

FLWh—NyS%ERLU CAELEERKESEREN
18°C (64.4 °F) T 40 Imh CTHIHE
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—_—
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£ZEEMR (Flux) EORBDETSTTRIE. At
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B —E@RR (Flux) fEFEFEREEEHCETLET
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FEDN. TPV I ORREER D" BVRF " HMFIELT
WBEIREENHDET . HHESREBFRR (Flux) OFEEF
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o

Volumetric Concentration | System Conversion Relationship

Cv y Cv= y=1-1
Vo-Vp Cv
1X(Vp=0) 0%
2X 50% where,
oX 80% Cv = Volumetric Concentration Factor
10X 90%
20X 95% Vo = Original Feed Volume
50> 98% Vp = Volume of Permeate Collected

y = System Conversion, %
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HRE) » g P
Ve
/
00 20 40 &0 80 90 a5 98 a9
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= .‘ ==
-3 e oo SEEIAT IOV N — ST OO SRF
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! l T4V =232 # R THSIRMET DL 17T —23>K
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SICEEEINTVSDT, FE%H. HEF OBFEPLFROPHIC
MBILSRHIETEET

HUF(CEERRZEESZEAFIEE, 13R—-J(CHETOR]
ORI RUFUIC, FRDEERRE. EIRESRE. JRE. pH
(FBEE 2 (OREVFT . ZUEUAFEBNBERITFZIToT
B, REAOH— MY OEEBRRE TEHET SEERPIEET
T, LA, EBEFRROZFRFFBEIEMREZHD. R OKE
ERRNEIREBRROFLIEZ EEH>TOIHESHD
BEETY. sHhOREZE(CIHENERKEBRRZIEALET .

BEERRDEIE—FFFIE
FRAESLNTET /I OEIEEERESIE T ZERDIE
¥ IJPO I ORRE. EBREORERECIOTERDEYS, —
ARIC, FRHRE . PIREDTGE. 40~50°CORE TITVE T,
EMF R OUIE P —AZHY R FRICA VIR EN RS S
FERRISCRUFUR, 11R—2E12R—3(2, FAIB(CAWRTEN
TE3RI05EERFIEZ RUEUR.
NBOFERFIEZ EM I BBRC(E. ROSICHLIELTEEW,

1 959329 V2R HEK

FRRICEORNVEFZK (50°C) | AIRRIEKH DG/ Y
Tr=%Fv—2U T h— MDA EF I HERZEVNHU T
2V B8 (AVVEE) MithIsrIaetn'haima(d. B
U\ Iy —ZfERL TZE W, FFRBERFIOKFZHHTD.
WIUDR (GBKFEEF) ELELTIZEW, INBORTYTZEE
BIIRATIICE, BERESE T TBNET5YS I KPUZ K
Z2ATACBERASERVNCETY  UVARIICH— NySEE
ADFERZTEIHREMBEICED, VD RICE T IHRFREIPOREZ
KIBICEIFIITBIENTEFT,

2 K8

TR LUIZYI) SUDRICE A A EE0.05 ppmEk
. DL ABLURIT RTINS E25 ppmKid, J0445
WINEEFRVIKZFERUTIZEV, £, MR FIH.
HEHREESEY. FEKPLRN2ESEEK, BRiEKE
{ERIT20ONMEEBNTY,

3 mE

e =im (20°C) TITOZLFERLER AL VIVEEIR
HOEEBEZRRSE. B I HHIENRD OB
=B, TENFE0°CTHIFZITOTIE, FEFHIE
FROBEERNECSRIREMENS. ENLDEIR (60°CLL
) ToORBRGHELFEA. WITNOBES. INREE/SEHD
(FR4(C (BE1C/ 7)) 17oTIEE,

4 ¥R
EDFRFRIIROEZHBATYI(CEELTHNET .
NSO EBZRICUL TRV, FBOI7IYU I DFZRE(C
ST, RIS DEES A VWIEENRE(CRDIZEN
HNET, ZADHE. Bz —BRREIBIET. HFH1(
IWOFHNERNE EUET, T3V DI (CEIZE/MIE. AT
BHERIVEORTYA X, SATLARAROERBFEICLD
TERDFET,

5 IERUIBEHA))l
ERRITFRIONRISEFRHARTLEI . BB
BUWVRIR T TR RRCEEMETLEYT, BRTA
Ty RVT, ERHERIREEZF 1YL, R EOH SR
SRIBENU T,

6 T

Y -4, B RAFOZOMOIEER EERL TR T
TEE0V\ VRERAFERRE (CEEAINMERIL VLI, &
ENRBAEEL TEE L.
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Cleaning Procedures

Process

Foulants

Alternate Cleaning Procedures
in Order of Preference

Mammalian Cell
Culture

Cell Debris

1. Flush with clean water, buffer or saline at 50°C.
2. Circulate NaOCI* at 50°C, pH 10-11, 1 hr.
3. Flush with clean water.

1. Flush with clean water, buffer or saline at 50°C.
2. Circulate 0.5N NaOH at 50°C, 1 hr.
. Flush with clean water.

w

. Flush with clean water, buffer or saline at 50°C.
. Circulate 0.2% Terg-A-Zyme® at 50°C, pH 9-10, 1 hr.
. Flush with clean water.

W N =

Bacterial Cell Whole
Broths

Proteins, Cell Debris,
Polysaccharides,
Lipids, Antifoams

_

. Flush with clean water, buffer or saline at 50°C.
Circulate 0.5N NaOH at 50°C, 1 hr.
3. Flush with clean water.
Optional:
4. Circulate NaOCI* at 50°C, pH 10-11, 1 hr.
5. Flush with clean water.

N

1. Flush with clean water, buffer or saline at 50°C.
2.Circulate 0.2% Terg-A-ZymeO at 50°C, pH 9-10, 1 hr.
3.Flush with clean water.

. Flush with clean water, buffer or saline at 50°C.
. Circulate 0.5% Henkel P3-11 at 50°C, pH 7-8, 1 hr.
.Flush with clean water.

Bacterial Cell
Lysates

Proteins, Cell Debris

. Circulate 0.5N NaOH at 50°C, 1 hr.
. Flush with clean water.
Optional:
4, Circulate H3PO4 at 50°C, pH 4, 1 hr.
5. Flush with clean water.

1
2
3
1. Flush with clean water, buffer or saline at 50°C.
2
3

1. Flush with clean water, buffer or saline at 50°C.
2. Circulate NaOCI* at 50°C, pH 10-11, 1 hr.
3. Flush with clean water.
Optional:
4. Circulate H3PO4 at 50°C, pH 4, 1 hr.
. Flush with clean water.

[$)]

. Flush with clean water, buffer or saline at 50 °C.
. Circulate 0.1% Tween 800 at 50 °C, pH 5-8, 1 hr.
. Flush with clean water.

Blood & Serum
Products, Enzymes,
Vaccines, Protein
Products

Proteins,
Lipoproteins, Lipids

. Flush with clean water, buffer or saline at 50 °C.
. Circulate 0.5N NaOH at 50°C, 1 hr.
. Flush with clean water.
Optional:
4, Circulate NaOCI* at 50 °C, pH 10-11, 1 hr.
5. Flush with clean water.

WN = LN =

1. Flush with clean water, buffer or saline at 50 °C.
2. Circulate 0.1% Tween 800 at 50 °C, pH 5-8, 1 hr.
3. Flush with clean water.

1. Flush with clean water, buffer or saline at 50 °C.
2. Circulate 0.2% Terg-A-Zyme® at 50 °C, pH 9-10, 1 hr.
3. Flush with clean water.

*NaOC| DiERE(IFEDIEFACLOTEADE T, 19R—ZDXR(CHD NaOCI FFFBREXSE(CL TS,
(FEFaIn) I3y, %, RIRUD RS 2RBIRIERMFE 13 R—J(SEEHULTVET,
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Cleaning Procedures (continued)

Process

Foulants

Alternate Cleaning Procedures

Juice and Beverage
Clarification

Proteins, Pectin,
Colloids, Tannins,
Polyphenolics

. Flush with clean water.
. Circulate 0.5N NaOH at 50 °C for 1 hour.
. Flush with clean water.

Optional:

. Circulate NaOCI* at 50 °C, pH 10-11 for 1 hour.
. Flush with clean water.

B. Substitute 0.2% Terg-A-Zyme© at 50 °C, pH 9-10 for NaOH.

Dairy

Protein, insoluble
Calcium Complexes

A

OOk~ WN =

. Flush with clean water.

. Circulate H3P0O4 at 50 °C, pH 3.5-4 for 20 minutes.
. Flush with clean water.

. Circulate 0.5N NaOH at 50 °C for 20 minutes.

. Flush with clean water.

. Circulate NaOCI* at 50 °C, pH 10-11 for 1 hour.

Monitor and maintain chlorine level.

. Flush with clean water.

Water Treatment

Iron Complexes

. Flush with clean water.
. Circulate Citric Acid at 50 °C, pH 2-2.5 for 1 hour.
. Flush with clean water.

Optional: if low water flux,

. Circulate a low foaming alkaline cleaner for 20 min.
. Flush with clean water.

Mineral Scale

. Flush with clean water.
. Circulate HNO3 at 50 °C, pH 4 for 1 hour.
. Flush with clean water.

Optional:

. Repeat Step 2 and leave a soaking overnight.
. Flush with clean water.

B. Substitute H3PO4, 50 °C, pH 4 for HNO3.

Edible Oils

Qil, Grease, Colloids

1.
2.
3.

Flush with clean water.

Circulate 0.2% Micro® at 50 °C, pH 9-10 for 1 hour.
Flush with clean water.

Optional:

. Ifironfouling is suspected, wash with Citric Acid, pH 2-2.5, as

noted above.

B.  Substitute alternate detergent cleaners for Micro©
Increase detergent concentration.

*NaOC| DEE [ FEDTBEIZ L > TEAEY £, 19 R—YDHEITH S NoOC| FREE A SE(CLTILE,
GEEmID) 77y vy R BIRYVRIETARERESRMIE 13 R—VISEHLTWET,

Micro® is available from International

Products Corp.

PO Box 70, Burlington, NJ (609) 386-

8770.

Terg-A-Zymel manufactured by

Alconox, Inc., NY, NY
(212) 532-4040,

is available from Lab Supply Houses.

Sodium Hydroxide,

Sodium Hypochlorite

Phosphoric Acid, (5% = 50,0000 ppm
Nitric Acid, NaOCl) is Household
Citric Acid, Bleach.

and

Tween-80' [Polyoxyethylene (20)
Sorbitan monooleate] are available
from Lab and Chemical Supply
Houses.

Other cleaners available from:
H. B. Fuller Company.
Monarch Division
Minneapolis, MN (612) 781-
8071.
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Cleaning Procedures (continued)

Operation Recommended Protocol*

Flush A. | Recirculate clean water or buffer in “total recycle"** for 10 minutes at 8000 to
16000 sec' shear rate, with 5 psig (0.3 barg) outlet pressure. Typical solution
consumption is 3 to 4 times the system hold-up volume.

B. | Drain solution.

Clean Recirculate cleaning solution in “total recycle” at 4000 to 8000 sec! shear rate
for 30 to 60 minutes with 5 psig (0.3 barg) outlet pressure. Typical solution
consumption is 3 to 4 times the system hold-up volume.

D. | Drainsolution.
Rinse Recirculate clean water or buffer in “total recycle” for 5 minutes at 8000 to 16000

sec' shear rate, with 5 psig (0.3 barg) outlet pressure. Typical solution
consumption is 2 times the system hold-up volume.

F. Drain solution.

Repeat rinse water recirculation/drain steps “E" & "F" two more times.

H. |Rinse both retentate and permeate sides with clean water/buffer, controlling the
permeate rate at 0.1 liters/minute/sq. ft. of membrane area. The retentate flow
rate should be nominally 5 - 10% of the permeate flow rate.

l. Itis preferred that the cartridge be oriented vertically and permeate be removed
from the upper permeate port.

J. Continue to rinse for 60 minutes. [Note: 60 minutes is a nominal time frame.
To conserve water/buffer, time may be reduced to 30 minutes.]

20 R—SOEAMERRZSIBU TS,

»TRUT(I) = REBRNEEERNOTAMUEIEBICRS L.

YogAE—av

=

Yo g(E—>av ol £3h— My sl OF%R BIA3BH-MNySRESE T, H3\EJUE0-ILER
PREIC LT, TROWTNADHE TR L T 7280, TRBUTRELU W2V RERTSEFKTH— My

1. 100 ppm AT ORIERFRE S MU IL
FEAEYNCTETUOMUK 10 ppm TH
30~60 HEEREH %,

2. 3%LIToFRIL< >
30~60 HEEREH %,

3. 05N UUToAEF UL
30~60 HEEREH %,

4. 100~200 ppm D:EFEEL
30~60 HEERS 5

5. 70%LUTD AR —ILAKER

6. F—hroL—7 (1u~R—IH81)

* 100ppm OEMEREEIE RS NIA= FRERZAFIEKT

250 : 1 (LR
L2TOEICHZAME -2 BRN B (AL TVD L
SICERL TS,

JHIET AR

fEH— NS+ (TR, S, UOREUREE. LUTO
AR%E 30~60 7M. 30~50°CICTIEEREET/\(O0>1
SBRERITVET, 20O, (031> IU—KTHI(THE
K. T3V IR TVETD,

1 100 ppm REIEZREET MT A, pH10~11
2 0.1~0.5 N 7KE&{tF NI A, pH13

T39I EVS AN EG ERISTRUELR,

SETDIIVIIT. R UDALTEEW, 2 B
AOFEIARMRE I 21545 h—NYSIIKTESERRET
THEHETYI,
1 7ALHAOREDZE . h—NySIRERZFIBEL
TEToEGEBOERRNEOZS—ILT2h . BUIIMR
EHEORELTHEFT . FRERISEL TLVBD(ERDIED
_C%_o 5~10 ppm DSEMHEERZSO/K (10~20 ppm
OREIEZREE T NDL) o K2 1 BIFANS,

2. 0.1 NIKEEFNIDLA

3. 3%LLTFoORILYI>

4. 30%IH/)-IIKBER

5. 1%UTO76FNIILA
1AM EOREDZE. BNE>TLBIHNEINZ EHA
BICRANEY , RIEUERFIC 100 ppm ORIBIERRL T N
DI LBRTH—NyS%USZT3L588BHUET,

REMEARTICRERZ DUV AU TS,
HBEBBN— My DR RIIEAETRETEFI. B

EAI2RICEERSEL. Y2 -23>93LaHEE
HULFT REPRERIEZEHIARRCRIZHICF. fRD
MSMEHIC 7 0%7ILI-)VIC 1 BFERRERBEL TS
Ve ZIL—)VZIREED, IKTYZ R L TS,
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A—NML—RE

cytivaDPRIM218 (UF) FE. #8218 (MF) EH—RIySDS5N\DS>IH(X 1 ~ 9 DEFIVFEARKN(CETA—M
L—J9IBNEIRET S . 2IBEBOAEVIRIZ1E (UF) R FBZE38 (MF) fEh—MyS(CHA— ML —TJ0E N E]
BERBENHDFEIOT, EHHIBHB(CTHRLZV. ETINESOREIC A HEEEsEN TS H— Ny (6. CFp-

2-E-3A. UFP-100-E-55A) £ TA— ML —JRENTIRETT .

A-ML-TREDTE

a FULESZE (UF) BBh—NyS#ERTaRsE & A—MUL-TREORICIS> T2 TEH TR

EOHEO-IL B AL TIEEW, EULWAER 5 R— &b,

T S0 T WE TR BB e REERIBEE, HAHILTKSEARO
VAL TRERAL. UL AL T, EHENFERTETHS. H—NySEA—NL—T

By

ALEBL TSV, RUZLR D BRISEATE D S ZD T,

b H—NYSRISERNTEmHL TLDEF. HIVEEREN A-ML-Ja1HET. EERR
EVRHIIENEREZSZRVELICUTZEN, (FLUX) 1EEFZ(ELER A

C SENVH— MY SIHEROAIE R Z RSBV TLZE H— NwSOESEBETOE. H3WEA- ML—T
We A—MYSHMERRICK I +DTHEL TS OHADIEBER FELTEREVSLSRIESDHIC.
L FHON—NySERELTEONERTT.

Recommended Autoclave Procedure Steps as Depicted in Graphs on Page 15.
[Starting Pressure = 14.7 psia; Starting Temperature = Ambient Room Temperature]

Cumulative End of Step End of Step
Step Time Pressure Temperature Comments
# (minutes) (psia) (IC)

Slow Warm-up

Pull vacuum over 6 minutes.

Residual Air Reduction and Temperature Equalization

12 50 337 124 Introduce steam over 7 minutes.
13 58 14.7 100 Pull vacuum over 8 minutes.
14 65 337 124 Introduce steam over 7 minutes.
15 72 14.7 100 Pull vacuum over 7 minutes.

Ramp-up and Dwell at Autoclave Temperature

16 79 337 124 Introduce steam over 7 minutes.
17 119 33.7 124 Dwell for up to 40 minutes.

Gradual Cool-down

18 132 147 100 top steam introduction, open bleed valve.

19 150 5.7 55 Slow cool down with vacuum.

20 | - Cool cartridge completely before integrity testing.
(at least 3 hours, preferably overnight).

1 0 0.7 20 Pull vacuum over 6 min. in ~ 5in Hg increments.

2 6 2.7 60 Introduce steam over several minutes.

3 9 1.2 40 Pull vacuum over 3 minutes.

4 145 47 70 Introduce steam over 5.5 minutes.

5 155 2.7 60 Pull vacuum over 1 minute.

6 215 105 90 Introduce steam over 6 minutes.

7 225 47 70 Pull vacuum over 1 minute. Bo corigin

8 285 14.7 100 Introduce steam over 6 minutes. that autoclave

9 31 105 90 ) temperature does
Pull vacuum over 2.5 minutes. not drift above

10 37 25 115 Introduce steam over 6 minutes. 124 °C.

11 43 14.7 100
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Temperature as a Function of Time for GE Healthcare Biosciences Recommended Autoclave Cycle

See step by step descriptionin table on page 14.
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Pressure as a Function of Time for GE Healthcare Biosciences Recommended Autoclave Cycle

Validated Autoclave Cycles
Housing

. MF F
AR H-NySoFaaEA— ML -JTORELE. SBE. B2V, Y —ze .
1))V EEREBMRNEDET N ] ]

Size 9A
ARCRUARIEA - ML —TEIER (. CytivalM R I 34— ML —TRMAC Size 35A, ] ;
TS THREAUEEDRIEBIETY , REEEIERICRERNEUTIZ S, Size 55A
A-NMIL-JOERE CRELEHOBEGRT—5) Zick
UIeA®% Cytiva Fzld, RIEBEXTHIXOIEEN RRR(G, BURA-ML-T Size 45A, ) ,
EMETHOTEMEINE, 10 B EA-ML-THEISIENTEXY, Size 65A
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Steam-in-Place

CytivaTld. ZZURER]8ERPEIN 318, HEEE3i1EN— I\U“J§7i%’7§5lﬁl‘9}ﬁﬁi'&\$30 Steam-
in-Place 1— MW (E. i LTZ 2 2Z B URAT L ARIN\DS ) RERLTVET h—b
DyS(TRATEN TLVS Steam-in-Place 7T I\:I)I/(LbK_D‘D_CVF%’iﬁD_C(KEL\

ZOMDIBIRICOVTIEHBEIVEDELZE,

FRORTBA X ZES

PRYMB1BAE(ENominal Molecular Weight Cut-off (NMWC, NFDEIDF2) (C&H>TXBIE
NF9J ., COBEMICIERERCERIIEENI BA-H—(IRI218 (UF) FRR7HA
AR BOE#EZBEAL TLET . cytivaTlE1,000~750,000 NMWCDIEZL L\ ESM 338 (UF)
RN BA AR LUTVETD ., UIeho T it ORRHISEEINDZIHE(. cytivaDIRE iR
DOHFNSTRIBEREDEHRVTEHIC, BEOYA ZDE B EHRUIBL OB EHVLET,

A N\NDBEORMEZITIRS. IV INVEDOD FENROT FETA AD2~5BERZDEDZEHIE

KIZEW, ZOENMKEVGZE (FROMRTHAZXHVNEWNZEE) | A2V BDINKRFERDET,

AN EZ B BB INENDDIIEE HE@NMWC{EU?//\’] SN FEDENMRDAEL
BCTIRDER A ERR. ’9/}\’71"?7&73‘7&00)112?( S3((d. 500,000 NMWCEL_EDPRYT 318
(UF) BRE(IBEABETESMENDDFET

AOINDBEDODFELT T EORAREIRICL2MRFFZEG T BN ZRILTVET, 72N
DENEKZOEVNGE, RIFONAKEBDFT . — 7. ‘f?b{@@z/\’]’%ﬁ@@ﬂﬂfﬁ‘ﬁ&)é(z(i
71'\7*3“47\0)4%MHED‘M\%RBD&@“ &h(C, 9/}\’] @H/'IK(EL Aﬂd)pH’(‘JiL;}"_O)??%
(32ZENHDFET .

cytivah IR I 32DMMOER SONJEREES
+  Selection Guide GEIRHAR) Cytiva(DFﬁUZ)L#\/ﬂi(i#ﬁﬁﬂ?&@/}\’Jf'f’f
UF/MF Integrity Test Procedure Guide R/RICT R ETRIEENTVET, FiET— ’973\‘3
(UFIMFREEMEERTFIES) L ORBIRERORI RIS AR TI NN IFES
UF/MF Cartridge Validation Information D 50% L FIARRUZCENRIBENTVET, };Ts{’ﬁj’
(UFMF/\UT =23 1E3R) OEATE —E2N\BEMEEINE. 2N Lo

EEBSREEALODFE A TERINIEBERE
WIRYHIHZEE, NI EREEZER/INRICHIZ 128,

Midjet™ Z0ZXTO—-FRS T v, QuixStand™ARIF M ZT A, AIBRE(CEEL TRBAAREBEDN RV H— Ny 7%
FlexStand™A>F hy /(A Oy b 2T LADAssembly & Operating BEIIERVTUL. h—MNyS2IIIMET7IIZ>
Guides (fH3Z-EUREREAE) BUKFRUIFL P —)L THILIE T BZEICED T,

ZNU L DRESERS I ENTEET,
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CytivaDIERMA(IE TBZRREEEREEICIVRSO
TR —EBHZRIELTVET,

cytivaCIFHEEIRTICETON— My>OmEEHE %
EMLTVET . mEBEEERERTE. RON7YAZXDOH
IE. RO, h—MNy>OeERiImDEte
FIYILTVET,

PRAM2BRECOVTE, FROBOYMIU 1 R
DIREN-H—2fEAUTHLERZRAN, FHRKOEE
MRZAELTVWET . h— Ny ORMEREGICEME
HERZITOTHREHZRARNTVE T, AROYMIDEK
BEERREESILB DRI EZITOTCVE T, Cytiva Tl
ZEHEERICRIL CEFRMT 08 3 E0RUWEEER Stringent air diffusion specifications assure cartridge integrity.
BEALTVWED,

BRKEBRROT -4 FREY-N—FRLEEDT -
5, ZRILBGRERROT —9ZHEHEDE T, IRIM318
FROIRHEDINT B A XERRN — NS DFe 72 BRFE(C
RUFT BRKEERROT —FENTILRA> bR
EMENS. FBEIERONTYA X2+ (TRULET .

FREABRECOVTIE, FEH—NMyZICHUTR7 YA
TAIFE DTN TIVRA > MBRZATL, H—NySnRFE
BTN TCERKEBRERDBIEZITOTVET,
cytivaD— NS (CEETHERIICE D BREZIIZ TL
9. [RYM3BH— NIySICEEEEERED FIREEZ3 REN—NIYSOFEII AR T SoP (CEHICEE SN
ENENMATVET . BEHSBECE. NTWRIVNAR  BALED GMP IS RSASICRILTOET, &7 —My>
L BE AN TVED, CEFENZTNICEBOIUZIESMIEN., B4R &
HET —4. BAMIGAEI TERLICRITVET  HE
DOBR(C(FDHEEBREZRITVZLET,

cytivald, L—XDAE. R7HA X, RIBE. B2 EEE. &SRS ECEDRIZ L ERECRARI3iE
(UF) f&. ¥BZ28 (MF) EH—NySZIRBHUTOET, Mil2S1 - BRI N IBEOBRBREERE
AT =V BAUE R — )| £ TEBL R ARICCH AR EBEZCHBULTVET, UIHDT. D Operating Guide
(REFSIE) (FEH— NS OREICRAT2EARNNERUNEEH L THBNFRA . BERIGEEEDEF S ARG
F=GUTERDET,
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1BE)(SA-5

fEDFFan(3 et

Feed Pressure

Transmembrane
Pressure

 BAVETELL pH. BRI (CLOTEADET,

Maximum

<10°C—75 psig
10-25 °C—65 psig
25-50 °C—50 psig
50-80 °C—50 psig

ULTRAFILTRATION MICROFILTRATION

Maximum* @ 25°C
0.1y - 30 psig
0.2p - 250psig

0.45u - 15 psig

0.65u - 15 psig

Maximum value at any point
within the cartridge.
Maximum Transmembrane
Pressure = Feed Pressure
minus Permeate Pressure.

If permeate pressure is not
measured, assume it to be 0
psig.

1K-30K

<10 °C - 60 psig
10-25°C - 50 psig
25-50 °C - 45 psig
50-80 °C - 35 psig

100K-750K

<10 °C—50 psig
10-25 °C—45 psig
25-50 °C—35 psig
50-80 °C—25 psig

Maximum* @ 25°C

0.1y - 20 psig
0.2y - 15psig
0.45py - 10 psig
0.65py - 10 psig

Temperature

0.1y - upto80°C
0.2u - upto80°C

Chlorine**

pH Range

see above 0454 - upto50°C
0.65u - upto50°C
Sanitization 5to 50 ppm 5to 50 ppm
Cleaning, shortterm
(30 minutes, 50 °C) up to 100 ppm up to 300 ppm
Maximum Continuous
©®20°C 100 ppm 100 ppm
2to13 2to13

Autoclavable
Versions

See notes on accompanying
pages for condition and
number of cycles

Models with "A" as a suffix

Models with “A" as a suffix

¢« =m CORMEEL. RAFEEMEBDET,
BEHIOWT(E cytivalcBRIVEDELZEV,

= REMRZEAH (Clorox®2E) (£5% (50,000 ppm) LU TFONaOCZEBLTVETY,

[EME ISR =NaOCIDIEE (ppm) DHE

UIeh>T. 100 ppm =ZAFIEIKT 250 @ 1 (CFHRIRU

g

B

| psig x 0.06895 = barg
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%

EPIBES
14 %l:l/)ll,l_(IL_L'fEIJ@LL/}lbﬁ(Lkgﬂgng%Z§§_o REAERREIN—NySH /X hELRRNEOER
BIBROESEKE. BHERRIARKFLTVEIDT. &

OD’G%LPZ%(LJ:D'Cﬁabia“O BHh— RNy %iE
BREZATEIZ—EORESTELTHIATEET,
EEREZT - OH— NS DHE . ANTIAYFEB BT SUH - %> TEBAIE FRZBRIDTHER

FNSEEHIICEL THEIETTR

ZRDET

REAITEL.

Nominal Feed Stream Flow Rates

Nominal Shear Rate Shear Rate Shear Rate Shear Rate
Housing LumenID ~2000 sec! ~4000 sec! ~8000 sec™! ~16000 sec™!
Size (mm) (liters/min) (liters/min) (liters/min) (liters/min)
0.25 0.05 0.1 0.23 04
3, 3M,
0.5 0.06 0.12 0.25 0.5
3X2, 3X2M
0.75 0.1 0.2 0.4 0.8
1 0.15 0.3 0.6 1.2
4 aM 0.25 0.19 0.38 0.76 1.5
L 0.5 0.3 0.6 1.2 24
4X2, 4X2M
0.75 04 0.8 1.5 3
1 0.6 1.2 25 5
0.25 0.65 1.3 25 5
5 6 0.5 1.1 2.1 43 8.6
' 0.75 14 2.8 5.6 11.2
1 2 4 8 16
0.25 1.6 3.2 6.4 12.8
89 0.5 2.7 5.4 10.6 215
' 0.75 4.4 8.8 18 35
1 6.1 12.2 245 49
35.355TM, 0.25 45 9 18 36
35SMO, 0.5 6.6 13.2 26 53
55,55R,555TM, 0.75 10 20 40 80
555MO, 75,75R ] 15 30 60 120
0.5 14 28 55 111
45, 65, 85 0.75 19 39 77 154
1 31 61 122 245
0.5 30 60 120 240
152M,154M
1 70 140 280 560

BARTREFHRGEIBLEHILET . TP T EOBVRNOSBES
PAEBERDE T, BAMTRERE 1 cp2BEELLTVETD,

. 8,000 sec' BA_E DB AMIERICHEE T 2R
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Feed Stream Flow Rate vs. Cartridge Pressure Drop

Feed Flow Rate vs. AP (Water, 20 °C)

Feed Flow Rate vs. AP (Water, 20 °C)

Nominal Nominal Pressure Nominal Nominal Pressure
Housing LumenID Feed Flow Drop Housing LumenID Feed Flow Drop
Size (mm) (liters/min) (psig) Size (mm) (liters/min) (psig)
0.25 33 18 48
0.5 0.25
0.5 6.6 36 9.7
3.3M 1 06 19 ig':’x' o5 26 26
1.2 4.1 ' ’ 53 5.3
355M0, 37
3X2. 3X2M 05 0.25 5.7 1 60 1.6
' ' 0.5 11.4 120 33
1.2 3.2 26 5.3
0.5 0.5
4 aM 2.3 6.6 53 10.6
' 1 25 20 55, 55A, 55R, 075 40 40
5 40 555TM, 555MO ' 80 80
1.2 5.7 60 30
4X2, 4X2M 0.5 1
2.3 11.4 120 9.1
05 4.3 2.7 05 26 9.1
' 8.6 5.4 R ' 53 18.3
5 1 8 1.6 75,75 1 60 5.2
16 34 120 16
05 4.3 5.3 45 05 55 33
' 8.6 10.7 ' 111 6.6
075 5.6 40 05 55 5.2
6 ' 112 80 o ‘ T 105
1 8 3.1 65.65 1 122 30
6 6.3 245 9.0
10.6 5.0 55 10
0.5 0.5
215 10 111 20
18 37 85 122 5.7
9 075 1
35 7.6 245 17
245 29 120 5.7
1 0.5
49 6.0 152M 240 11.5
1 280 3
560 9
05 120 11
HHETRIEEAP ORICBITIEB IR ' 240 22
154M
1 280 5.7
AP(FH— NS DHDEIIIERTT . 560 17

BB LT OENBRENMZZBENHDET

NVMBEMHERITKZERL. 20°CTAIELAETT
BUEERICBIIHETT.
[EROBE. ENEKGERRESERNBEFEIHDET .

Page 21



CONFKBBREORIEF/KIZFEBAULSEICOHFNTY , fHIaKICSFNIHFIRYE. HE. 3ESREE
SLTIEH— NS OEEERERTIEFET, B&FRKEE. 10,000 NMWC AT OUF BBKEUIEEST FKEVET,

BRKEHIEUIBE O UF S8R (JyhL/53)

Nominal Average --- Housing Size Identifier ---

Fiber ID TMP (psig) @ 3

25°C 8 9 35 55 75

(mm)

0.5 10 <.001 0.002 0.005 | 0.012 0.013 | 0.028
1K
1 10 <001 | 0001 | 0003
0.5 10 0.004 | 0020 0.08 0.16 0.18 0.40 037 095 17 10 17 37
3K
1 10 0003 | 0015 0.04 0.08 020 022 0.60 11 1.1 37
0.5 10 0009 | 0045 | 0135 | 035 08 09 23 34 20 34 74
5KK
1 10 0.004 0.02 0.08 0.16 04 05 12 2.1 2.1 50
0.25 10 0.030 0.10 035 | - 075 20
10K 0.5 10 0.013 0.06 020 045 0.50 11 13 30 56 33 56 11.0 250
1 10 0.006 003 011 025 06 07 18 32 32 76
0.5 10 0.020 0.09 030 0.70 077 16 19 46 85 50 85 185
30K
1 10 0.010 0.04 0.16 0.32 08 09 24 42 42 9.7
0.5 10 0.030 014 045 1.05 116 24 29 69 128 75 128 280
50K
1 10 0.015 0.06 024 048 0.60 12 14 35 6.4 6.4 146
0.5 5 0.017 007 028 063 0.70 16 15 38 68 38 68 145
100K
1 5 0015 0.04 0.14 0.28 0.36 07 08 21 37 37 85
0.5 5 0.020 0.10 037 0.79 087 20 17 47 84 47 84 176
300K
1 5 0.010 005 021 0.42 054 10 12 30 55 55 128
0.5 5 0.027 0.12 0.38 091 10 22 23 6.1 114 66 116 247
500K
1 5 0.020 008 022 053 068 16 17 40 70 83 170 180 380
750K 1 5 0.023 0.08 025 | 059 0.75 17 19 44 78 92 189
BERNIES T
1. BB TR 5 CTORIEETY ransmembrane _p  yp o )/2-
0. BUEATMETT Pressure et outiet
3. BYBEFEETRAEEZHTT
4. BERERREFHTY o _
5. BEBERERMRETOHFBINTYT Minimum MF Bubble Point
, e e . o [psig (barg)]
cytivaDiFZEAIBIR(FZEER NG PZEROKIEE 2R I EUBEENHT .
BRNET, h—NyZEOIEERNEEREZRODBIC(E. 1> FEEDEN Pore 50:50 100%
FHEESEAF T TITRVEIO T, BUIRENY —S2ERALTURWENEET Size  EtOH:H20 IPA
DAIEZEETTZ0. AHPERIENBRNIEUZREEERAINSOFEENED 0.1 35[24] 24[1.6]
ZIRBZEBUIENT R TR ZL TIZEV 1B RN— Ny S OEE % IE 02 1811.2] 12 108]
HeICAITE T 3L RIEERNTHIRBERDT, FBESBIEN — NyS0H = ' '
BERRIIC(E. BIREOBVEETOYEE R KEBRREAIRETHSZ 0450 12[08]  8[0.5]
CENTREENE T, £z, FEEZBIROR 7Y A X2 MBI DD\ TILRA >~ 0.65u 6 [0.4] 410.27]
HERZEMUET .
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H— Ny OYpIEREF

4t —Xampler™IMI M —h—KyS

cytivaTlE, EEREZT —)L. )\MOYRRT =)L £ERT—IUCREHAXDH— My S ZIHUTOEFT, EAR
SIBRAETHICT LON— NYSRIBEBIOEEIHTENTEXT . /NELD/NELD Xampler
H— My IHHERAIGEERAIGILFS T BF1-TMHER TERLSCBOTVET.

Membrane Area as a Function of Housing & Fiber
Internal Diameter

Void Volume and Number of Fibers

Fiber

Cartridge Internal Nominal Cartridge Membrane Area Nominal Nominal Void Volume Cartridge
Housing Diameter Fiber IF Number of Housing
Identifier Code (mm) (sq. ft) (sq.cm) Fibers Lumen (ml) Shell (ml) Identifier
B 0.25 0.40 370
C 0.5 0.15 140 2
3,3M 3,3M
D 0.75 0.13 120 20 3 8
E 1 0.12 110 13 3 5
C 0.5 0.31 290 30 5 14
3X2, 3X2M D 0.75 0.28 260 20 6 14 3X2, 3X2M
E 1 024 225 13 6 12
B 0.25 1.29 1200 600 10 42
C 0.5 0.70 650 140 8 45
4,4M 4,4M
D 0.75 0.50 460 75 10 40
E 1 0.45 420 50 12 30
C 0.5 15 1,400 140 20 75
4X2, 4X2M 4X2, 4X2M
E 1 09 850 50 30 50
ER L VirA/Gard™N— Ny (BBUT vAG) (JAREMILN— Ny SIRERREZ DT M CHE/ L
FUle, WERFTEINTVRETIVEZDOREEIEICDWVTIE Selection Guide (FIREH®E) %
SHL &0,
" ol R o YU IBERCE NS TRARTY NI T TR ERLET
Connector (F1-J0O) 7HT9-0iEE S EE2 TRISRUET .
1/4-in
Tubing
Nipple
Sanitary Gasket / Sanitary Clamp
3, 3X2 \H
3M, 3X2M
3/8-in
Tubing Barb |
1/2-in LJ /
Sanitary L — Adaptor from
Connector Cartridge End with Sanitary Connection
Sanitary to Tubing Barb
Connection
3/8-in 12 42F 6L 1-12 1 >FOYZAY—$EHED S, IN—-THk
Tubing FAF1-EVERAOEHR
Nipple C)
4, 4X2
4M, 4X2M
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H— NS OYIEFF M —/( Oy AT =)L/ TOEART =L OH— Ny

SAOYRRT = BLIUTOCART I OH-NyDI(CE EERIL X ARREEORZZIABLTVET . BUE
FIEARRCTEBOERO/N\US ) [Ty henich— My S HRBEN TVEY Nt oh—NySnBEiz %z
EELZEDTT,

Membrane Area as a Function of Housing & Fiber

Void Volume and Number of Fibers

Internal Diameter

Fiber
Cartridge Internal Nominal Cartridge Membrane Area Nominal Nominal Void Volume Cartridge
Housing Diameter Fiber IF Number of Housing
Identifier Code (mm) (sq. ft.) (sq.cm) Fibers Lumen (ml) Shell (ml) Identifier
B 0.25 4 3,750 2,000 35 100
6 C 0.5 21 2,000 520 35 100 5
D 0.75 1.7 1,600 300 40 85
E 1 1.3 1,200 170 40 65
C 0.5 52 4,800 520 75 210
6 D 0.75 4 3,700 270 75 200 6
E 1 3 2,800 170 85 140
B 0.25 9.7 9,000 5,000 110 320
8 C 0.5 5.7 5,300 1,300 120 250 8
D 0.75 4.4 4,100 750 120 270
E 1 39 3,600 520 145 140
C 0.5 125 11,500 1,300 225 550
9 D 0.75 10 9,300 750 225 590 9
E 1 9 8,400 520 275 315
B 0.25 29 27,000 14,000 350 620
35,35A c 05 145 13,500 3300 350 480 35, 35A
35STM 35STM
355MO D 0.75 108 10,000 1925 375 525 355MO
E 1 9.9 9,200 1250 285 385
55, 55A ¢ 05 35 32,500 3300 600 1150 55, 55A
55R 55R
55STM D 0.75 27 25,000 1925 600 1230 555TM
55SMO E 1 23 21,000 1250 730 660 55SMO
C 0.5 65 60,000 3300 935 2325
75, 75R 75, 75R
E 1 40 37,000 1250 1170 1165
1-1/2-in
Sanitary
Connector
1-1/2-in
“R" Endfitting Sanitary
1/2-in Connector Connector
Tubing
Nipple
5,6 1-1/2-in i
. 1-1/2-in
. Sanitary s
1-1/2-in Cibuacton Sanitary
Sanitary Connector
Connector
‘ 55R, 75R 35, 55, 75
1/2-in
Tubing
Nipple
8,9
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4 —MaxCell™B LU ProCell ™ AFHEIB R — )L h— NwS

MaxCellm & UProCellm H— NI HITDEEE AFURRRFATT . KR 0.5 mmODFZERZTFTIELIZMaxCell i— b
DySORAREEL 140ft2 (13 m2) THEH—BRE/\US2J(CUHBNTVET , MaxCelli— My OmIHC(EENEN
FERBAULRSAAZEITMIVTVET, MIRICERAARTYN (0US)) & 2 4>FONIZS T IZFR IS 79 TIN
HO. OvF> I Ty TREIELEY . FyMEMaxCel BL > F Yy NTRIBE(CIFDHZENTEET ., MaxCelli— Ny DiEIB
ENEOFE 1.5 1 >FONISOTTY,

e 2-in Sanitary
? - e Connector
= \
\\ \
il R Adegtor Clamp
& A I R - N
o nnn =
he) - = /
5 L~ S ! !
9 = O-ring
> =
< g F
= | & 1-1/2-in
| (6] Sanitary
Connector

MaxCell cartridges can easily retrofit competitive
5-inch diameter cartridges.

2-in Sanitary ProCell Cartridge
Connector . .
Adamr\ = e with SS Housing
/ y Locking 152M, 154M
J T e e Nut
\ 110 ProCell 1—RNIYSDIRIEICERTILARNDS Y
Connector D‘LIZ\E_C?O ch 6 4)9"?%36*}1—)110)@@%(3

300ft2 (28 m2) | IL—AAE 0.5 mm TI,

MaxCell Cartridge
45, 65, 85

Membrane Area as a Function of Housing & Fiber

Internal Diameter

Void Volume and Number of Fibers

Fiber
Cartridge Internal Nominal Cartridge Membrane Area Nominal Nominal Void Volume Cartridge
Housing Diameter Fiber IF Number of Housing
Identifier Code (mm) (sq.ft) (sq.cm) Fibers Lumen (ml) Shell (ml) Identifier
C 0.5 37 35 6,700 620 1,250
45 D 0.75 285 2.65 3,700 645 1,400 45
E 1 27 25 2,600 800 675
45MSM E 1 25 23 2,400 750 500 45MSM
C 0.5 66 6.1 6,700 1,000 2,200
65 65
E 1 47 44 2,600 1,280 1,170
C 0.5 60 5.6 6,000 950 2,000
65MSM 65MSM
E 1 45 4.2 2,400 1,200 875
C 0.5 140 13 6,700 1,900 4,550
85 85
E 1 97 9 2,600 2,470 2,440
C 0.5 140 13 14,600 2,200 3,300
152M 152M
E 1 102 9.5 5,825 2,900 950
C 0.5 300 28 14,600 4,200 7,000
154M 154M
E 1 215 20 5,825 5,500 2,000
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2mm. 3mm F1—JOEBNTA—IOAFv—b

CytivaDHZEXRBORAIZEL T, NE 2 mmBLY 3 mmOF1-TEAEBLTVET, [B943i8 (UF) BRFLEZRELT.
NMWC 30000, 100,000, 500,000 M 3 #@EZFAEL TLET . FLIF 0.1um DFFE3E (MF) FRCOVTIE. AR 2 mm
OF1-TDHFARLTVET., cNBOF1-JEE(CEEPERBS LU TIB TORREONE T, Ui T, FEBN
IA—XDAFv— N COHARITWIICEREIN TS —ARHIRNA A/ BEEIFIFREEXBILTOET,

ULTRAFILTRATION  MICROFILTRATION

Feed Flow Rate vs. AP (Water, 20 °C)

Maximum* @ 25 °C
Feed Pressure Maximum <10 °C - 45 psig Nominal Nominal
10-25 °C - 40 psig : Housing Size TubuleID Feed Flow Pressure
25-50 °C - 35 psig 0.1 - 35psig (mm) (liters/min) ro
50-80 °C - 25 psig (psig)
150 42 T
55,55R 2
Maximum* @ 25 C 300 15 T
Maximum value at any 150 6.8 T
point within the 2 -
cartridge.Maximum 0.1 u-25 psig 25 75R 300 23 T
Transmembrane <10 °C - 35 psig 575 250 8.7 T
IEIE Il Pressure = Feed Pressure 10-25 °C - 30 psig 3
Pressure minus Permeate 25-50 °C - 25 psig L0 B U
Pressure. If Permeate 50-80 °C - 20 psig ) 265 74 T
pressure is not
measured, assume it to 85 =l 2 U
be 0 psig. 3 510 9.5 T
1020 325 T
] 600 g | T
154 2
Temperature see above upto80°C 1000 19 T
Chlorine Sanitization 5to 50 ppm 510 50 ppm =MW OHDEIIEBELTI,
Cleaning, shortterm ﬁﬂ'fétl \)ijED?E%EDDiZDLZ\gD‘@Diﬁn /.L}#;]"
(30 minutes, 50 °C) 1P to 300 pom up to 300 ppm Elatﬁi\, SRICKEAEFL. 20°CTRIELRAET
Maximum Conti NG, = g -, =
e i - 100 5pm TR AR L SRS,
@20 T=#MEFELRICEITBIETT,
2to 13 2t013

Membrane Area as a Function of Housing & Tubule
Internal Diameter

Void Volume and Number of Tubules

Tubule
Cartridge Internal Nominal Cartridge Membrane Area Nominal Nominal Void Volume Cartridge
Housing Diameter Tubule ID Number of Housing
Identifier Code (mm) (sq. ft) (sq.m) Tubules Lumen(ml) Shell (ml) Identifier
H 2 X I
4X2TC 06 005
K 3 04 0.04 8 40 65
6 H 2 24 022 65 125 140 6
K 3 18 017 33 145 120
9 H 2 5 0.46 150 325 500 9
K 3 4.7 043 90 415 360
H 2 10.2 0.95 150 600 785
10 10
K 3 9.1 0.85 90 700 625
H 2 14 1.3 390 900 1,050
55, 55R 55, 55R
K 3 10.6 1 205 1,020 850
H 2 27 25 390 1,465 1,810
75, 75R 75, 75R
K 8 21 2 205 1,670 1,510
H 2 60 5.6 760 3,300 4,300
85 85
K 3 45 42 400 3,400 3,600
154M H 2 112 104 1,500 5,950 7,350 154M
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CytivaDRUZILRBED — MY S E—ARCAKE QMRS 7)LHY, IBERISHUTHAEN®DDFS . Ffo. (FEALD
7V A—-)VHE. RERBIRIRALIKER . SR RALKERRMFECEMASENBDFET . 7 b IBRICRILKER. BFERRIE
IKERBEDBIEBHEBRIDOEER TR T TSV LUF (CREDBAEELE I 22D A RS/ > & RUELR,

COAA RSAUSIERRIERIFL

BAEZ 25% FFIEEV, S5(CEREORERPRICRVTERMECEIZTERIFEHITEBVEDEIZE,

EN=]
Zm

(25°CLLF) [CBEDVWTWVWET ., EBLV BKITEED
(CEFNAMMORDDFELCIOTABHEDIZENDNET , BEOFSEE FREEZNIGEVEEDIS &.

. F(FMER

Polysulfone Membrane Cartridge Chemical Compatibility

Reage age Reage age
Acetic Acid (< 5%) Acceptable Hydrogen Peroxide (< 1%) 0 0
Acetic Acid (> 5%) 0 £ 0 Isopropyl Acetate Isopropyl ot Reco ded
Acetic Anhydride ot Reco ended Alcohol (< 10%)* Acceptable
Acetone ot Reco ded Kerosene ot Reco ended
Acetonitrile (< 10%) Aliphatic 0 g 0 Lactic Acid (< 5%) Acceptable
Esters ot Reco ended Mercaptoethanol (<0.1M) Acceptable
Amines ot Reco ded Methyl Alcohol (< 10%)* Acceptable
Ammoni um Chloride (< 1%) Acceptable Methylene Chloride ot Reco ded
Ammonium Hydroxide (< 5%) Acceptable Methyl Ethyl Ketone N- ot Reco ded
Benzene Not Recommended Methyl Pyrolidone Nitric ot Reco ded
Butanol (< 1%) Acceptable Acid (< 1%) 0 e 0
Butyl Acetone Not Recommended Nitrobenzen ot Reco ded
Butyl Cellosolve Not Recommended Oleic Acid (< 5%) 0 £ 0
Calcium Chloride Acceptable Oxalic Acid (< 1%) Acceptable
Chloroform Not Recommended Phenols (< 1%) Acceptable
Citric Acid (< 1%) Acceptable Phosphoric Acid (< 0.1N)
Cycloh exanone Not Recommended Sodium Azide (< 1%) Acceptable
Dichlorobenzene Not Recommended Sodium Chloride Acceptable
Diethanolamine (< 5%) Acceptable Sodium Dodecyl Sulfate (< 0.1%) Acceptable
Dimethyl Acetamide Not Recommended Sodium Hyd roxide (< 1 N) Acceptable
Dimethylformamide Dimethyl Not Recommended Sodium Hypochlorite (< 300 ppm) Acceptable
Sulfoxide Not Recommended Sodium Hypochlorite (> 300 ppm) 0 e 0
Disodium Salt of EDTA (< 10%) Acceptable Sodium Nitrate (< 1%) Acceptable
Ethanol (< 10%)* Acceptable Sulfuric Acid (< 1%) Acceptable
Ethyl Acetate Not Recommended Terg-A-Zyme® (< 1%) Acceptable
Formaldehyde (< 1%) Acceptable Toluene Not Recommended
Formic Acid (< 1%) Acceptable Tris Buffer (pH 8.2, 1M) Acceptable
Furfural Triton X-100 (< 200 ppm) Acceptable
Glutaldehyde (< 0.5%) Acceptable Urea (< 4M) Acceptable
Glycerine (< 2%) Acceptable Xylene
Guanidine HCI (6M) Acceptable Chemical noted as “Short Term Only” are
Hydrochloric Acid (< 0.01N) Acceptable typically acceptable for membrane cleaning.

REEMAFCLHO TR, IVEBEO7INI-IVCHZZIBENHDET . FEM
EXTE100%7)LI-)LOEERNRIEETT,

R MidGeew /0ZXT0— I —(IFARIEN— My SEBURV IR BERERLTOWEI D, TSI OMBINERLRDES , MidGee D

Operating Guide ZZ 88U TIZ&LN,
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B RGCOVTOBEEE (M AFTILIRS(>)

ZATRER] 9:00~17:30
TEL: 03-5331-9336 jyf H-#H. BHEEARER . FEREEERC
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