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Process input

Clarified Harvest load = 300
oy
Equilibration/Washl/Finse
buffer - 20 mdJ Phos. Acid, 150
mhI NaCl, pH 7.4

Wash 2 buffer- 50mM Phos 1M
WaCl 5mM EDTA 2M Urea pHJ
Wash 3 buffer 50 mM Sodum
Phosphate, pH 8.0

Elution buffer 50 mid Acetic
Acid, pH3.3

Load =40 g/L resin

pH 3.8, 60-70 min,

Bolug Neutralize to pH 4.2
Titrate topH 73201
Inzctivation solution-1.0 M
Glacial Acetic Acid
MeutralizationBolus adjustment
golution - 1.0 3 Tris, pH 11.0

Load 150 Lim?, Flowrate: 120
LnH

Equilibration/Chasze buffer -20
mlf Tris, pH 7.2

Conductivity adiust toa < 6.3
mS/om with WFI

Conductivity adjusted Load =
5.1 giml, Flowrate 10 3MVigin
Equilibration buffer 20 mM Tris,
pH72
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Process step

Protein A4 chromatography

Low-pH virus insctivation

Depth filtration

Anion exchange chromatography
(AEX)

!
FIG. 3A
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In-process controls ®

Column effluent pH and conductivity post-
equilibration

pH of eluate post virus inactivation hold
Bioburden at ead of hold
Bacterial endotoxing st end of hold

Bioburden at end of hold
Bactenial endotoxing at end of hold

pH of the AEX load pool

Column effluent pH and conductivity post-
equilibration

Bicburden at end of hold

Bacterzal endotoxing at end of hold



WO 2024/236031

AFXFT load = 1500 gimy’
Equilibration/Chase buffer - 20
m Tris, pH 7.2

VRF load = 300 g/'m’
Equilibration buffer- 20 mM
Tris, pH7.2
Diafiltration/Buffer chase - 30
mbI Avetate, 150 mM Sorbitol,
pHAS

Forroulation buffer - 30 mb
Acetate, 150 mM Sorbitel, pH
3.3

Filtered DS - 25 gL in 30 mM
Acetate, 150 mM Sorbitol, pH

el

Final BDI-20 gL in 30 mhd
Acetate, 150 mhd Sorbitel, pH
53
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Virus reduction filtration

UltrafiltrationDiafiltration
{(UF/DF} and formulation

Final filtration and filling

FIG. 3A
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Filter integrity test, post use
Bioburden at end of hold
Barterial endotoxing at end of hold

pH and conductivity in permeate after

Bioburden at end of hold
Bacterial endotoxing at end of held

Protein concentration post dilution
Filter integrity test, post use
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Process input

Clarified Harvest load = 300
em
EquilibrationWashl/Ringe
buffer - 20 mM Phoa. Acid, 150
miINaCl, pH 7 4

Wash 2 buffer- 50mM Phos 1M
NaCl SmMEDTA 24 Urea pHI
Wash 3 buffer 30 mM Sodiaum
Phosphate, pH £0

Elution buffer 50 mMi Acetic
Aeid, pH3S

Load =40 g/l resin

pH 3.8, 60-70 min,

Titrate to pH 7.3 (7.15-7.6)
Inactivation selution-1.0 M
Glacial Acetic Acid
NeutralizationBolus adjustment
solution - 1.0M Triz, pH 11.0

Load 150 Lie®, Flowrate: 120
Equilibration/Chaze buffer -20
mbd Tris, pH 72

Conductivity adinst foa < 6.3
mS/cm with WFI

Conductivity adjusted Load <
3.1 g/ml, Flowrate 10 30V/gun
Eguilibration buffer 20 mb Tris,
pH7.2

AFXFT load = 2251 gm’
EquilibrationChaze buffer - 20
mM Tris, pH 7.2
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Process step

Protein A chromatography

Low-pH virus inactivation

Depth filtration

Amniem exchangs chromatography
(AEX)

Wirus reduction filtration

FIG. 3B
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In-process controls *

Coburnn effluent pH and conductivity post-
equilibration

pH of eluate post virus inactivation hold
Bioburden at end of hold
Bacterial endotoxins at end of hold

Bicburden at end of hold
Bactenal endotoxing at end of hold

pH of the AEX load pool

Colurm effluent pH and conductivity post-
equilibration

Bicburden at end of hold

Bacterial endotoxing at end of hold

Filter integrity test, post use
Bichurden at end of hold
Bacterial endotoxing at end of hold
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VRF load = 500 g'm*

Equilibration buffer- 20 mh{
Tris, pH 7.2

Diafiltration/Buffer chase - 30

mi Avetate, 150 mM Sorbitol,

pH3S

Formulation buffer - 30 mbd
Acetate, 150 mM Sorbitel, pH
3.5

Filtered DS - 25 gL in 30 miM
Acetate, 150 M Sorbitol, pH
33

Final BDI - 20 g/L in 30 M
Acetate, 150 mMd Sorbitol, pH
35
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Ultrafiltration/Thafiltration
{UF/DF) and formulation

Final filtration and filling

FIG. 3B
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pH and conductivity in permests after
iafiltrati

Biokurden at end of hold

Bacterial endotoxins at end of hold

Protein concentration post ditution
Filter integrity test, post use
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Process input

30014, 30032 thawed =t 20°C for
14k

3005z and 3001d mixed at 1.00 to
1.10 mase pztio

pH adjustment baffer - .30 Tris,
pH 11.0, to adjust starting
material to pH 7.20

Beduction buffer - 750mM 2-
MEA, 1M Tris, pH 7.2, added
at 0.1127 kg'kg ratio

Beaction performed at room
temperature for 120 min

Eqguilibration/Diafiliration buffer
- 0.3mM Tris, 120mM NaCl,
pH 7.2,

Load capacity - 200-500 g/'m*
Feed flow — 3.3-7.2 Limin'm*
Diafiltration: 10.3 DV

Be-oxidation buffer — 2.5 mM
dhas 120mi M2Cl, added at
023 kg'kg gatio

Feeaction performed at room
temperature for 90 min

Equilibration buffer - $50mh{
sodimm acetate, pH 5.5

Load capacity - 200-500 g'm*
Feed flow - 5.5-7.2 U'min'm*

Diafiltration: 7.5 DV

Equilibration/rinse buffer - 30mM{
sodium acetate, pH 3.3
Wash/elution buffer A - 50mM
sodivm acetate, pH 3.3
Wash/elution buffer B - 50mM
sodivm acetate, 350mM sodium
chloride, pH 5.5

Strip buffer — 20mMd Tris, 1M
NaClLpH&3

Storage buffer - 18% ethanol,
0.2M sedium acetate
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Process step

Thewing, pocling and pH
adustment

Peduction with 2.MEA

UF/DF-1

Re-oxidation with dhA A

UF/DF-2

Cation exchange chromatography

FIG. 4
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In-process controls #

Biokurden end of hold
Bacterial endotoxing end of hold

Product concentration post flush

Bioburden at end of hold

Bacterial endotoxing at end of hold
pH in permeste zfter digfiliration
Product concentration post flush

Bioburden at end of hold
Bacterial endotoxing st end of hold

Effluent pH and conductivity post
equilibration
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Load/chase residence time ~ 10.0
min

Load capacity-20 — 30 mg/mL
Resin

Besin lifetime - = 30 cycles

Pesl out 1 — 300mAL Smm (after
first valley)

ﬁ&f@“ﬁ?ﬁgﬁzgg Bioburden at end of hold
150mM Sorbitel, pH 3.3 Bacterial endotoxing st end of hold
Load capacity - 200-300 g/m* UF/DF-3 pH and conductivity in permeate after
Feed flow — 5.5-7.2 Limin/m* dighlimtion

Diafiltration: 7.5 DV Produrt concentration post flush

P30 spike buffer - 30 mM

zodium acetate, 150 mhi Sorbitel,

1% PRE0 EWW}.« pH 55, added at Bioburden at end of hold

004 L/L ratip . i ‘
L . ) . Bacterial endotoxine at end of hold

Concentration adjustment buffer - Final filtration and filling . , .

30 mM sodimm acetate, 150 mM Protein concentration post dilution

Sorbitol, 0.04% PS80 (v, pH Filter integrity test, post-use

55

Fillvolume—13-38L

FIG. 4
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