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Photo 1: Twin-column equipment Contichrom
CUBE Combined (BENCHTOP SCALE, LEFT) and
EcoPrime Twin (PILOT SCALE, RIGHT)
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Figure 1: Schematics of batch purification (Top) and one cycle of the CaptureSMB process (
gorToM);CIP = clean in place

Contichrom CUBE Combined

Unused resin capacity,

Feed - typically 40-60% 30 (ChromaCon, 7<e 1>
Batch Purification ;lhor‘g’ugh rich, Switzerland)
One cycle of twin-column CaptureSMB
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Figure 2: Protocol used for batch and CaptureSMB processes

Single—Cqurlnn Operation CapturelSMB Run1 Capture}SMB Run 2
Presanitization || 3¢V || 300 cm/h | Presanitization i 3¢V || 300 cm/h || 3¢V |[ 400cm/h
- . . Not cycled
Equlibration || 3CV | 300cm/h || Equilibration | 3cv || 300em/h || 3Cv || 400cm/h -
| load || s0gL || 150cm/h || Load | 7sgn |[sg2amhicall 759 ||rabemimpnmite
[ wash1 || 2cv [ 300emm [ wash1 [ 2cv | 300emm |[ 2cv |[ 400cmm ]
| wash2 || scv [ 300emm || wash2 [ scv || zo0emm || acv || 400cmm
| Wash3 || 3cv || 300cm/h | Wash3 | 3cv || 300em/h || 3Cv || 400cm/h |, ?ycle.d
Elution 050D-150D || 300cm/h Elution 0500-150D | 300 cy/h || 95201500 | [ 400 cm/h | ourtimes
| 5 CV max 3.5 CV max |
| ap | 3cv || 300/ ap | 3cv || 300ecmm || 3¢V || 400cm/h
[ Neutralization 1 || 3¢V l I 300 cm/h _ | Reequilibration._l_ 5CV || 300 cm/h || 4¢cv “ 400 cm/h
| Sanitization || 3¢V | 300 cm/h | Sanitization | 3¢V || 300 cm/h || 3cv |i 400 cm/h J!ﬁ
| Neutralization 2 || 3CV | | 300cm/h | | Neutralization | 3CV || 300 cm/h || 3¢CV |[ 400 cm/h > Not cycled
| storage | 3cv || 300ecmm || storage | 3cv || 300emm || 3cv || 400cmm -
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Figure 3: UV profiles (280 nm) at benchtop and pilot scale (Run 2), with arrows indicating the
breakthrough of unbound monoclonal antibody
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Figure 4: Elution peaks (see Table 1) overlaid: column 1 (LerT) and column 2 (RIGHT)
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Table 1: Elution peak areas of column 1 and
column 2 for Run 1 (pilot scale)
Peak Column 1 Column 2
Number Peak Area Peak Area
(1 2 4 1 0.239 0.276
300 cm/h 400 2 0.255 0.283
cm/h 3 0.259 0.285
4 0.260 0.286
100 cm/h
Average 0.258 0.285
30 cm/h CaptureSMB Error % 11 06
“Does not include the first cycle
230
170 (4 )
1571
3
17.31
260 ( )
(HCP)
DNA A (rProA)
MADb

APRIL 2018 16(4) BioProcess International 3



4

Figure 5: Productivity (a), capacity use (8), and buffer consumption (c) for pilot and benchtop scale

CaptureSMB operation, along with batch reference performance calculations

30
A 255 208
25
22.2
_’E‘ 20.6
5 20 17.4 139
> 15.0 15.7
-’
s 129
kY]
3
o 10 8.4
o
5 I
0
Batch Run1 Run 2 Run1 Run 2
Reference Pilot Pilot Benchtop Benchtop
w Actual u Steady State
Productivity Productivity
100
B 92 92 92 92
920
g 80
3
>
2 70 67
)
©
% 60
v
50
Batch Run 1 Run 2 Run 1 Run 2
Reference Pilot Pilot Benchtop Benchtop
08 —¢73
g‘* 0.7 C
c 06
2
2 05
£ 0.41 041
5 0.4 0.36 0.34
S 03
g 02
>
@ 01
A Batch Run 1 Run 2 Run 1 Run 2
Reference Pilot Pilot Benchtop Benchtop
1.1%
CaptureSMB
4 RUN 1 Run1 157L A 19
450 g
2 157L a
14
1 (2 17
3L a 3.5
1
CaptureSMB
BioProcess International 16(4) ApriL 2018

25 (
MADb )
( / )
( MAb
) (5
> 94%
CaptureSMB
Run 1 157L A 19
450 g
2
157L a
14
( 2 17
3L a 35
CaptureSMB
25 (
MADb )
( / )
( MADb
) (95
> 94%
5a
( 12
( )
( )
(D
1.8
( 2
25



67%

92%( 5b)
( 5¢)
50%
HCP

DNA rProA (HMW)
CaptureSMB
(2

CaptureSMB Run 2

ecprime
Twin
CaptureSMB
(3
( )
2
Pats
CaptureSMB
100
5g/L
MAD
) MADb

Table 2: Impurity results for batch and pilot scale CaptureSMB

Concentration HCP DNA rProA HMW CE-SDS
Sample Name (g/L) (ppm) (ppb) (ppm) % Purity %
Batch Run 31.3 447 16 3.0 99.8
(product pool)
Run 1 (product 30.2 464 18 29 99.8
pool)
Run 2 (product 28.0 500 7 29 99.8
pool)
Table 3: Impurity results from optimized pilot scale CaptureSMB operation (Run 2)
Sample Concentration HCP DNA rProA HMW CE-SDS
Name (g/L) (ppm) (ppb) (ppm) % Purity %
Cycle 1-1 49.1 367 3 8 2.7% 96.3
Cycle 1-2 48.5 392 1 13 3.1% 96.4
Cycle 2-1 49.3 406 3 12 3.1% 96.5
Cycle 2-2 48.9 429 4 7 2.7% 96.1
Cycle 3-1 56.1 535 1 12 3.0% 96.4
Cycle 3-2 52.7 436 1 14 3.1% 97.3
Cycle 4-1 56.8 528 3 12 3.0% 97.3
Cycle 4-2 53.3 450 1 13 3.1% 97.9
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