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Figure 2

Traditional non-
antibody purification
with CEX capture step

Harvest

CEX Oo_c33
“Bind / elute’

Polishing
step(s)

= may be continuous operation

Traditional non-antibody
purification wtih CEX
membrane protecting CEX
capture step

CEX
Membrane
“Overload”

e
| — |

CEX Column
“Bind / elute”

Polishing
step(s)




PCT/US2012/070373

WO 2013/096322

3/16

Yield (%)

100

Figure 3

%

X pH5.5
—o—pH 8.0

1,000

2,000

3,000

4,000
Load Density (g/L)

5,000

6,000

7,000

8,000



PCT/US2012/070373

WO 2013/096322

4/16

Yield (%)

Figure 4

P)

M
- PR X St

....Uxuhu.hnu:uhwpnhﬂ.u.nf.,h\ ;;;;;;;;;;; e R LA L 8
&%
-4 - 4§ mS/em
—— T mSiecm
--A--- 10 mS/iem
600 800 1,000 1,200
Load Density (g/1.)



PCT/US2012/070373

WO 2013/096322

5/16

Concentration CHOP (ppm)

800

700

600

500

400

300

200

100

Figure 5

80,548

438
267 300 318
228
185 o
155
100 -
Load 0-8500 6,500 - 13,000-  19,500-  26.000-  35800- 45600 - Elution
13,000 19,500 26,000 35 800 45,600 55 300

Load Density (g/L)




PCT/US2012/070373

WO 2013/096322

6/16

Avastin v1.2: pl =8.2

Protein A
“Bind / Elute”

QSFF
“Flow-thru”

CEX Membrane
“Overload”

pH 5.5, 6 mS/cm
CHOP =180 ng/mL
Gentamicin = 34 ng/mL

1.2

Figure 6

10 -

08 -

04 -

02 -

00

mADb
e ve de e
CHOP
Gentamicin
P e —
6 8 10 13

Load Density (kg mAb / L mem brane)




PCT/US2012/070373

WO 2013/096322

7/16

100

% Normalized Concentration

Figure 7

ERL LR LY

FrFeLeFered

LLLRERLIILER,

Binding
Strength
Monomer
HMWS
Dimer
CHOP
LMWS
Gentamicin




PCT/US2012/070373

WO 2013/096322

8/16

% Normalized Mass

Figure 8

100 -
75 A
50 -
=ie= MoOnomer
=3~ Dimer
s H MW S
25 1 =&~ CHOP
=g~ Gentamicin
-~ L MWS
o ¥ ¥
5 10 15

Load Density (kg/L ...}

Monomer

<

Cimer
HIMWS
CHOP

Gentamicin
LMWS




PCT/US2012/070373

WO 2013/096322

9/16

Mustang S Acrodisc
1333 MV/hr

Wash Buffer
20mM Acetate
pH 5.4, 1.9 mS/cm

Elution Buffer

Wash + 2 mg/mL Gent.

pH 5.4, 1.9 mS/cm

Abecrbanse (mAL)

N

0

Conductivity

40 50 60 70 8D o W00 110 120 130 dms 15D iﬁ.ﬂu 170D
Volume {ml ) :

Load Wash e
pH
UV
~a- Conductivity
——pH

*
*
+

*
o
Faiga®

0

pH or Condustivity (m&lom)




PCT/US2012/070373

WO 2013/096322

10/16

Figure 10
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Figure 15
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Figure 16

Run

29

SP Sepharose Fast Flow

Load Step Pool Pool Pool
Pre-Harvest Protein Yield ECP Aggregate Dimer
Condition (mg/mL) (%) (ng/mg) (%) (%)
‘ Effect of PEl concentration . -

0.60% PEI m”m Mqul. 155 ) 2.5 ; 3.7
0.70% PEI 6.6 96 145 7.5 3.8
0.80% PEI 7.3 93 247 5.4 3.4
0.90% PEI 7.5 91 274 3.5 3.3
1.00% PEI 7.3 81 621 6.8 5.0
1.10% PEI 7.4 70 904 17.3 5.9




