WO 2014/067605

PCT/EP2013/002967

Fig. 2

NH, NH, N NH
hemical
Zu?f:]écea protein A FG FG FG
modification _ coupling g §
OH OH OH Py o &
| i 1 | | |
support material modified support

attached protA

material on surface

FG = functional groups



WO 2014/067605

0.8

2/26

PCT/EP2013/002967

Fig. 3a

086

0.2

ligand density [mg/mL])

00 05

0.8

reaction time [h]

Fig. 3b

04

0.6

ligand density [mg/mL]}

004 M

50

55

60 65 70
reaction temperature [°C]

75

T

80



WO 2014/067605

Qs [mg/mL]

50 -

85 oo b

40

PCT/EP2013/002967

3/26

Fig. 4a

B coated
® uncoated

>]

35

15

304 . - e i S

25 o i@ Qméum“_?m”m”m..mm_

20 e b .w.?mmnéuwmuz ....... e

0.

ligand density {mg/mL]j

- - — —
00 0.05 0.10 0.15 0.20 0.25 0.30 0.35 0.40 0.45
acrylic acid concentration [mol/L]

Fig. 4b

10} m coated

® uncoated

2+ ———————————
000 0.05 0.10 0.15 0.20 025 0.30 0.35 0.40 045

acrylic acid concentration [mol/L]




WO 2014/067605 PCT/EP2013/002967

4/26

Fig. 5a

Qs [mg/mL]

N
(9]
I

20 v

753 N S N SN U S S NS S
000 002 004 0068 008 010

CAN [mol/L]

Fig. 5b

- coated
® uncoated

104

ligand density [mg/mL]

0.00 . 0.02 ' 0.04 ' 0.66 0.68 0.10
CAN [mol/L]



WO 2014/067605

5/26

PCT/EP2013/002967

MM D,,
27
15
10.5
4.5
0 0.1
N\ N N
o o o
7 '\/
O
N
45W — 6
Q, |f
40 - LDBCA“r
]
35 4
-
O
> 30 - %
£ ] @
> 25 8 . L2 3
© =
204
15 i 0
5 10 15 20 25

polymerization time [h]




WO 2014/067605 PCT/EP2013/002967

6/26

Fig. 8 a)

15+

54 — ................... .................... ................... ..........................................

ligand density [mg/mL]

o
35 - 40 45 50 55 60 65

polymerization temperature [°C]

Fig. 8 b)

] i | B [AA]=0.15M

Q. [mg/mL]

Y 30 . . - . I e .

20} N

i . r . : r T 1

35 40 45 50 55 60 65
polymerization temperature [°C]



WO 2014/067605 PCT/EP2013/002967

7126

Fig. 9

15+ —u— AA 0.425M; EDC 0.25g/10mL
—a— AA 0.425M; EDC 0.1g/10mL
—=— AA 0.15M; EDC 0.1g/10mL

10+

LD, [mg/mL]

T 404
E 40q \
o - 0 o
E304 ot :
C 20 J
0.00 0.02 0.04 0.06 0.08 0.10
CAN [mol/L]
Fig. 10
0-8-
0.6 b
: : \.

o
(3

o«
w
[

carbon content [%)]
o
i

o
N
PO

©
N

©
(]

Y

. —fe————r .
0.2 0.3 0.4 0.5 0.6 0.7 0.8 0.9
acrylic acid [mol/L]

T . )



WO 2014/067605 PCT/EP2013/002967

8/26

Fig. 11

15
|
—_ )
- i ]
g 10 . -
)} I "
-.E- ] ] »
g °] .
(]
-
O 4 T T T T T T T 1
0.0 0.2 0.4 0.6 0.8 1.0
1
50 . =
P . .
= 404 u ] n
= n
> |
Es4 g ™ i
OU)
20 -
T T T T T i T j !
0.0 02 0.4 0.6 0.8 1.0

acrylic acid [mol/L]}



WO 2014/067605 PCT/EP2013/002967

9/26

Fig. 12a)

B ow protein
70 H ® high protein
] l ° A high protein, 20h
6O b ‘ -
50} 2 ‘o
—_ ] "o n
7 40 i e :
£ 40- & g
g )
£ 30
9 [
c 20 -
10
1E-3 0.01 0.1 1

EDC [g/10mL)

Fig. 12 b)

B low protein
144. ; ® high protein
A high protein, 20h
] ® O ¢ ©®
EA]O_. .......... A - “ . i -
> B
E s :
b 4
‘»
c 6....
3 | S
'g 44
© ]
2
= 5]
0 — e S —
1E-3 0.01 0.1 1

EDC [g/10mL]



WO 2014/067605 PCT/EP2013/002967

10/26

Fig. 13

>
o
J

w
)
1

w
o
u

N
)]

N
o
ol
L
n

-
w

-
o

ratio (IgG/protein A)
u

It
3

it R

1E-3 0.01 0.1
EDC [g/10mL]

o
o




WO 2014/067605 - PCT/EP2013/002967

11/26

Fig. 14

" .
20—- = 1
°

=
g [ -8 NS S SR - v
o
E
é [ ]
@ 104- .
[}
o = A EDC concentration [g/10mL]
z g m 0025
8 5 A ® 0.01
k= 3 v A 0005

h4 ¥ 0.0025

0+—; .

0.2 0.3 0.4 0.5 0.6 0.7 0.8 0.9
acrylic acid [mol/L}

60

Qg [mg/mL]

N
o

-
(=)
1

... v
) -}

T M Y 1

T
02 03 04 05 06 07 08 08
acrylic acid [mol/L]

[}




WO 2014/067605

12/26

PCT/EP2013/002967

Fig. 15

20 EDC concentration [g/10mL]
' m 0025
® 001
1 A 0.005
v 0.0025
T 15
£
o
E n i
210 _— hd -
: Y
° 1 A
5 1
C 5 b b4
5 v v
0 . . i ; ; .
0.2 0.3 04 0.5 06 0.7 0.8 0.9
acrylic acid [mol/L)
70—
60 a
1 A
50 ®
— ] & v A
- 404 - v
£E | w v
(2]
E 30 B P
PR
G 2 o
104
0 — — ]
0.2 0.3 0.4 0.5 06 0.7 0.8 0.9

acrylic acid [mol/L}]



WO 2014/067605 PCT/EP2013/002967

13/26

Fig. 16

504 R A 021MAA
LHall ¥ s D.425M AA
504 it XA v 0.625MAA
& ® 0.825M AA
&A A
—_— 40 R 7 R - SR S
_El AQ. ®
© 304 4 A4
§. A
0
(2T Y% TSNS SN SN WO NN NSNS SRR S SO
10 - . ........
0

7 - T
0 2 4 6 8 10 12 14 16 18 20 22
ligand density [mg/mL]



WO 2014/067605 PCT/EP2013/002967

14/26

Fig. 17

] : : : : EDC [g/10mL]
] e 0.025
24. — : ] A 0.01
1 5 5 ; v 0.005

ligand density [mg/mL]

0 — T e T
0.05 0410 015 020 025 030 035 040 045
acrylic acid [mol/L}

60

[0 [ , o

¥ q

304 - i S
1 : EDC [g/10mL]
{f = e 0025
104 i e A 0.0
% | v 0005

Qg [mg/mL]

0 g T — — T T
0.05 010 015 020 025 030 035 040 045

acrylic acid [mol/L]

T



WO 2014/067605 PCT/EP2013/002967

15/26

Fig. 18

12 _. ................ . é e
11 4

10- \ ........

9. ‘ = . ,,,,,,,,

~1acrylic acid conc. [moliL]|
—m— 0425
—o—0.2
—A— 0.1

ligand density [mg/mL]

T v T

0.00 ' 0.01 0.62 l O.|03 ' 0.04 0.05
EDC [g/10mL]

65 ——
4 acrylic acid conc. [mol/L}

el — B — (.425
—o—(0.2
“|-a—0.1

O (0]
(8] (o]
o bl

Qg [mg/mL]
w N A a
¢.0.8.9

304 :
130 D— ST S S ......

20 —— |
0.00 0.01 0.02 0.03 0.04 0.05
EDC [g9/10mL]




WO 2014/067605 PCT/EP2013/002967

16/26

Fig. 19

0.35+

0.30

0.254

0.20 4

0.15 -

0.10+

0.05 4™

epoxy titrated [mmol/mL resin]

0.00 y T T v T T v i y 1
0.0 0.1 0.2 0.3 0.4 0.5 0.6

GMA [mol/L}




WO 2014/067605 PCT/EP2013/002967

17126

Fig. 20 a)

w
N
)
[ ]
>]

N
o
|

N
»H
)
=

N
o
1

Qs [mg/mL]

-
]

12 oo :

0.0 ' 01 ‘ 0.2 ' 0.3 , 0.4 ‘ 0.5 0.6
GMA [mol/L]

ligand density [mg/mL]
-

0 —_—
00 0.1 0.2 03 04 05 06

GMA [mol/L}




WO 2014/067605 PCT/EP2013/002967

18/26

Fig. 21




WO 2014/067605

ligand density [mg/mL]

Qg [mg/mL]

PCT/EP2013/002967

19/26

Fig. 22a)

-l

»
.
>]

— — 7
0.05 0.10 0.15 020 025 030 0.35 040 045
acrylic acid [mol/L}

Fig. 22b)

60-1-

Yo 11 A - -' ..........

w

o
L
n

N
(o)
| I

N
o
|

-

—— v — —
0.05 0.10 0.15 020 025 030 035 040 045
acrylic acid [mol/L]



WO 2014/067605

UV absorption [mAU]

DBC,,, [mg/mL]

20/26

PCT/EP2013/002967

Fig. 23

—— ATRP on CPG1000
\ Ce(lV) on CPG1000
1000 ! Ce(IV) on CPG800
) - Ce(IV) on zirconia coated CPG1000
\ Bypass-peak ProSepHC
500 -
Y T Y T T d T T T
30 ) 40 50 60 70

]
I?tart column loading

column volumes

—z— Ce(IV) on CPG1000
I e ———— —e— Ce(IV) on CPG800
—A— Ce(IV) on zirconia coated CPG1000]
—— ProSepHC
0

T T T
run 1 run 2

T T T T
run 3 run 4 run 5

Fig. 24



WO 2014/067605 PCT/EP2013/002967

21/26

Fig. 25 a) — d)

—— 9 min residence time
10004 —— 3 min residence time
5
<
E
5
"-3 500+
o
<
a
©
>
5
0 T T

40 60
column volumes

1000-]

3
<
E
5
b4 500
5]
w
£
©
>
5

0 y v

40 60
column volumes
10004
1000 @
E
2

2 £
£ 5
g = 5004
o o
i 500 §
o
2 ®
I >
> =1
5

0- v v 0 T -

40 60 40 60

column volumes column volumes



WO 2014/067605 PCT/EP2013/002967

22/26

Fig. 26

bypass
feed UV
, R LY A
Loadingbuffer ———1 pump N | column J 77 detector
Elution buffer
Fig. 27
Bypass Column

1000 stream stream

100% 7Y
)
<
£,
C
Q
2 sow
O
72}
0
[\ Efficient
> columnioading
o

10% I [ /

0% "

T T i 4 B T
40 i 60
Switch 8reak

to column through column volumes



WO 2014/067605 PCT/EP2013/002967

23/26

Fig. 28a)

501 ’ W coated

‘ ®
454 [ = ur;coated

4 PR U USSR SORUUNS SRS SUPRURS SRR SSNN UM SISO e

15 4+——1
0.00 0.05 0.10 0.15 0.20 0.25 0.30 0.35 0.40 0.45

acrylic acid concentration [mol/L]

Fig. 28b)

107 B coated

® uncoated

ligand density [mg/mL]
2
[ |

2+
0.00 0.05 0.10 0.15 0.20 0.25 0.30 0.35 0.40 0.45
acrylic acid concentration [mol/L]




WO 2014/067605 PCT/EP2013/002967

24/26

Fig. 29a)

50+

454 b

m coated

Qs [mg/mL]

0.00 ' 0.02 ' 0.04 0.|06 0.08 ' 0.10
CAN [mol/L]

\ Fig. 29b)

i cdated
® uncoated

ligand density [mg/mL]

0.00 0.02 | 0.04 0.66 0.08 ' 0.10
CAN [mol/L]



WO 2014/067605 PCT/EP2013/002967

ligand density [mg/mL]

Qg [mg/mL]

25/26

Fig. 30a)

— —
0.05 010 0.15 020 0.25 030 0.35 040 045
acrylic acid [mol/L]

Fig. 30b)

60——

40

30 B U S S .-

20} SR TN WO S

10 ........ l ............... — ________________ ________

— T
0.05 0.10 0.15 020 025 030 035 040 045
acrylic acid [mol/L}]



WO 2014/067605

26/26

PCT/EP2013/002967

3
=
=3
3]
L
<
<
2
8
e
(x4

“/\L‘

T I T T 1
0,00 20,00 40,00 60,00 80,00

100,00

mg/ml

columnvolume

Fig. 31

Fig. 32



