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Chromatography Bed height Volume HETP

media (em) {mL) (N/m)  Asymmetry
MabSelect SuRe 205 789 8601 112
Capto adhere 14.1 543 7711 1.19
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7K2. MabSelect SUReIIR S BT Sk

Step Duration Buffer Comment
Equilibration 1 column 20 mM sodium phosphate, pH 7.2

volume (CV)
Load 23L N/A Residence time = 4 min.

Load =31 g/L

Wash 1 5CV 35 mM sodium phosphate, 500 mM NaCl, pH 7.2 Wash with high salt to remove HCP
Wash 2 1cv 20 mM sodium phosphate, pH 7.2 Wash without salt for salt-free elution
Elution 5CV 20 mM sodium citrate, pH 3.7 Typically, elution is finished in 1.5 t0 2.0 CV's
CIP 3CV 500 mM NaOH Residence time = 15 min
Re-equilibration 5¢cv Until stable pH is reached

7&3. Capto adhere}&/R4iit S BN T SR

Step Duration Buffer Comment
Equilibration 1cv 50 mM sodium phosphate, 50 mM NaCl, pH 7.0
Load 6.5L N/A Residence time = 5 min.
Load =60 g/L.
Concentration =5 g/L.
Wash 5¢cv 50 mM sodium phosphate, 50 mM NaCl, pH 7.0 Wash to elute product
Elution 20CV 50 mM sodium phosphate, 250 mM NaCl, pH 6.1 Step to specifically elute bound monomer
Strip 3cv 100 mM sodium phosphate, pH 3.0 Remaining proteins are eluted from the media
Clp 3CV 1 M NaOH Residence time = 15 min
Re-equilibration 5¢CV Until stable pH is reached
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BEWTHE: AxiChrom 70/300 (£&20.5cm)
108 EERDIRIMTIR/EHY31 o/L IgGBR
BT 35mM BEERSR, 500 mM NaCl, pH 7.2
BRI 20 MM THEREN, pH7.2
HBEER : 20 mM TIREREA, pH 3.7
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B5. ZPRBRNBIREM L. EREIREZE, AOREBEREEPR
&, FHfTe.5EATRBIEIR.

XZRAESODFPABNDIEIRI7.8% (R4). HFGBREER
Capto adhere LRV &/ FoR & PRIGREES 9/Lo

w4 RIPRIRN T ZHIE

Unit operation Buffer exchange
Start volume (L) 4.5

Final volume(L) 5.6

Diafiltration volume (times) 6.5

Start concentration (mg/mL) 20.1

Final concentration {mg/mL) 159

Load (g/m?/(L/m?) 275/136
Filtration time (min) 50

{EFHCapto adhereHE4E401

IR 2 BIBEAR RSB SRV, AT IARE
BIRERE: SEME>99%; fF8>85%; MUNHCPAD
RAHEXFTRBALT. RERE (B6) TR SBA
RRIERIE, TZRERTIRIVERSERE; B, FT
£9%-12.5%NRIBBIASKE T, KIIBBNLEF~E
T

10

Concerntration

9 10 11 12 14
Aggregates

6. ATIFURITEFLEEBEN TRORERE: 78> 85%; &
REE> 99% (BUTRESE< 1%). IBIREDHENXBUEE
B, AeARRBE IMMRENKE, SBRRRAER T —TMrE
BIXI%. HEFENEHFE 60 o/L, HlipH 6.1BIRFEINaCIRE N
300 mM,

A TMIXEHRE S EBEN SRR FEERLDNT:

o BBK: 9%-12% (IIDH)

o IgGRRISKRE : 4.5-550/L (ZAEDH)

o IgG F##8: 55-65g/L (ZAENT)

o WEBipH: 60-62 (ZAENTH)

o YERREY NaCl3RE : 230-370 mM (=@EDH)

SRR EBLD TSR NAET99.2%-100.1% (84
FERASSRH00%-08%), SBIA™S57825-86.7% (B
7)o XXRPTERREENWLN, RNEMBEMXBIFRME
TAIEZS)> 99%s,

AX—R, EHESFSHOIURS, FrEaaBNag
0, BEANIOENEM . EX—RERAD, B8
E##E560-70 ¢/LBIXE, SH™EBN T AN1% (B
8), BA{RAIERRIKE989%-99.9%MTEH. SMAE N
99.0%3k DA _EBIBEE 7999.98% ; RILIB, MAEF~2
NERMmsS, FHESFTCERIIT.
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BEWTHE: AxiChrom 70/300 (F&14.1cm)
1#3- SEEMabSelect SuReH BEI60 g/ LB
BEZRDR: 50 mM BEEREH, 50 mM NaCl, pH 7.0
AR TR 50 mM BEBREA, 250 mM NaCl, pH 6.1
TE 109 ml/min

R AKTApilot

Collected fraction

T
15000  Volume [miL]

SE;UU IU(I)DD
E9. Capto adheres5 3 (B MEIR) BIRHIE. AB0HAMNBEET,
PHUZBETR, BSEUREET.

1#: R NEBEEBYISUperdex 200 5/150 GL
D - 10 pl of IgG

REMGE TR : PBS, pH 7.4

P 0.35 mL/min

R AKTApilot

Ao
600 5

500 4

mL

B10. Capto adhere L RPBVR ToEHUFIFRBISECOHNT : LBHRIBVEG (5
®), BHIEAD (Ee) MsripfERAD (F2). BENBHLANNS
RIETREN .

A7

ISR TS MEREWRILIPTmR. PRIz N : ek
7563, FEER7RMRBIGBIFILTR (20 mMEEERTA, 150
mMNaCl, pH7.0) ESHIR, ELQBTRPINPHEIFIRZ
B, BREZRMS. AR TUEPBEIENLHS (B1>100

LMH).

BIEOREY = 83A899.8% (BIBRANTENIR), RIKHILLHI
THEIEN. SMEVEIFI LSEIREBBREV\EA
(&5)o



Flux  Flux Didfiltration volume  Concentration factor
(LMH) Concentration factor Didfiltration volume
150 4 | 60
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0 + 0.0
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Time (min)

B11. T2MEE (HIFIHEAIE) BEMREE S ENSEXHREAR (CF) F0
HORATRAINZS, Capto adherelLBtRIRIREAE 5 615, UU7{EARMTR, A
B R 5 318

5. REHFSITEVEE

Unit operation Formulation
Start volume (L) 183
Final pool volumel(L) 2.0
Didfiltration volume (times) 7.0
Start concentration (mg/mL) 2.4
Final concentration (mg/mL) 22.9
Load (g/m3/(L/m?) 133/55
Filtration time (min) 60

SEITIE (NFF)
PTENFRERREY ) AR H ESL30 U W TR BTENFFE IR

BEEHIRE~ T Z0BERM W 12Mm. TZ283S
30NEIIREEARNFIREE (LIRBRINENL). EEXR

®6. WAL ZPEKTE. RESE. HCPREMNREZRBNRE

EBEELHRRABEHENRR. TERENTRE, B
DML ZHaNERFHEIEN, ANRRETAN, RSBEEE
ENFFIBNZAR. BN, B YBREA~E S B8~
82, ENFYPRERIK. KB Capto adherefFIFLARE
ESREBRENSHEREFHE.

iy T 2R B SH AMabSelect SuReFICapto adheretERIA)

MTEALRE (F6). HRTINISRZGE, BANR~EIX
81%, MARGRSHLMAITTPEHERENBM (R7),

S FRSABO TINS5 M R0 SR R BIR ARSI AL
KT ZEREVEBUER.

MNFF throughput

L/m2
1400 —
1200
1000
800 |
600 |
400
200
S G Bk mweo o ey i &
@Q"} RS éef’ o \)\Q' o 0(\& \ eé’@ A ;00(\?)%
Fgs E S oS S 2 6&\%&
@
b & S we Y S
£ > &
& £

12 300 WHINB L RPR~EUMFRHEE/BRERET. WEIRETE
SIRBIEEE, RANFTHARAKYS. BEIBT R REMA
RREPIR.

Process step HCP (ppm) Ligand (ppm) Aggregate content (%) VYield (%)
Fermentation 37000 Not applicable (N/A) 12

Harvest 37000 N/A 12 100
MabSelect SuRe (4 cycles) 24 19 12* 96.2*
Buffer exchange 25 19 12 97.8
Capto adhere < LoQt < LOO! 0.6 86.0
Formulation and sterile filtration 1.0 < LOQ! 0.6 102
Total yield: 80.8

* CMBARRIE
t LOQ = BEKW¥ (HCPF94.6 ng/mL, BAAIN3 ng/mL)
* 2 MBIRBIEIE

R7. BRI ZBROLBDH. RERSERLDN, MHISPRESZRTNANER(L2), TSPILRNTE (R7A) FHE (R78)

BALERA T,
A) B
Chromatography MabSelect Capto Overall two-  Chromatography MabSelect Capto Overall two-
step lyield %) SuRe adhere  step process  step (purity %) SuRe adhere  step process
Optimization by DoE >95 87.0 Optimization by DoE 10-15 05
Monte Carlo simulation 951-96.0  840-87.2 Monte Carlo simulation 9.0 - 14.0 01-10
Scaled up process 96.2 86.0 82.7 Scaled up process 12 0.6 0.6
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BRINEEFREHBIDBK T — T ERERAEDHW T
2, MPreDictoriRBYTREMER (6 pl) BI/NFE (4.7
mL HiScreen¥iZ) EMTAEZIOHMIE (790 mLFD543 mL
BIAxiIChromit), RERIBEZEIVEFRPRIENS R
K (12%), BRNARHNA T —IEBSUBIDBHTS
£, £ T HBPRBASERITE0.6%,

MabSelect SUReBESNIGCLESEHE, SHCP, FIDNAS
BRAARECAM R, Capto adhereRETRRRIE A EBIERIRLIN
HCP, DNA, E{fittiRF0mE(5). T EkPreDictoriR A0
M BXHiScreenFUEAEBIB B BY IR Mt B ABISE
BRE, MXTEERE ST TESEMRNIFEINR;
T2, lEFREaeMBINSZR.
REBER=DEIENMTEN DENERFT2HRE
G A¥ZCapto adheref¥ 2/, N—NERPRRIBSRK,
REWLY, AARDEBRBMNL D RIDLIERBI =540
I ZENSM. FAKvicks| A\ TIRIRSRBIA mid
WHB. AN, SIFITBEINM, URRIZHEE
NEFMRPRIAIR, XK T —ERIRRE %,

KT SMDBRIKARET, BHEY
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GE Healthcare Bio-Sciences AB
Bjorkgatan 30
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Sweden
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imagination at work

RGN

1. Application note: High-throughput screening and column
optimization of a monoclonal antibody capture step, GE
Healthcare, 28-9468-58, Edition AA (2009).

2. Application note: Screening and optimization of aggregate
reduction in a MAb polishing step, GE Healthcare, 28-
9509-60, Edition AA (2009).

3. Bergander, T. et al High-Throughput Process
Development: Determination of Dynamic Binding
Capacity Using Microtiter Filter Plates Filled with
Chromatography Resin. Biotechnol. Prog. 24, 632-639
(2008).

4. Application note: CHO cell supernatant concentration
with Kvick lab cassettes, GE Healthcare, 11-0013-62,
Edition AC (2006).

5. Data file: Capto adhere, GE Healthcare, 28-9078-88,
Edition AA (2007).
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YRl 265%5553%3

BF&’S#&%& MabSelect SuRe, 6 pl

fitter ptates
PreDictor MabSelect SuRe, 20yl 4 x 96-well 28-9258-24
filter plates
PreDictor Capto adhere, 6 4 %96 well 28-9258-17
filter plates
PreDictor Capto adhere, 20 4 %96 well 28-9258-18
filter plates
HiTrap Capto adhere 5x1ml 28-4058-44
HiScreen Capto adhere 1x4.7ml 28-9269-81
HiTrap MabSelect SuRe 5x1ml 11-0034-93
HiScreen MabSelect SuRe 1x4.7ml 28-9269-77
RN
Data file: MabSelect SuRe 11-0011-65
Data file: Capto adhere 28-9078-88

GE, imagination at work and GE monogram are trademarks of General Electric Company.

AKTAcrossflow, AKTApilot, AxiChrom, Capto, HiScreen, HiTrap,  Kvick, MabSelect SuRe, PreDictor,
ReadyToProcess, Superdex, ULTA, and Uniflux, are trademarks of GE Healthcare companies.

All third party trademarks are the property of their respective owners.

"MabSelect SuRe Ligand Restricted License” and "Cys-rProtein A Ligand Restricted License” are protected
by the following patents and equivalent patents and patent applications in other countries: US 5,151,350,
US 5,143,844, US 6,399,750, WO 03/00475 and EP 1123389. A free, non-transferable limited license to use

this product for internal analytical purposes only accompanies the purchase of the product from a GE
Healthcare company and its licensed distributors. Any other use will require a separate license from a GE
Healthcare company.

© 2009 General Electric Company—All rights reserved.
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All goods and services are sold subject to the terms and conditions of sale of the company within GE
Healthcare which supplies them. A copy of these terms and conditions is available on request. Contact
your local GE Healthcare representative for the most current information.
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Japan
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