~

' ABZENA

Development of an ADC Process with Single-Use Membrane Technology

Juan Carlos Cordova?, Sheng Suni, Jieyu Zhout, Jesse Novak?, Jeffrey Bos?, Srinath Thirumalairajant, lan Schwartz?, Sanjeevani Ghone!
1. Abzena, 360 George Patterson Blvd. Bristol, PA 19007, United States
2. Sartorius North America, 565 Johnson Avenue. Bohemia, NY 11716, USA

1 ®
Abstract Results A Sartobind® S stand-alone A Tandem Model
- 100 .
. . . - HIC profile C | .
Membrane chromatography is routinely used to remove host cell proteins, 3000 { —A254 98 % recovery 450 —A280 pronfe~ @ ¢ Free PBD-dimer [ 160
. | 9 duri ‘bodv d . Th . 80 Conjugates L g0 400 -+ ——A260 \ e DO&D1 - 140 =
viral particles, and aggregates during antibody downstream processing. The o > 2500 - NG . 350 - — Conductivity e D7 1205
. . . . I i p— . . (¥
application of membrane chromatography to the field of antibody-drug Sartobind® S DBC € 5000 Gradient " e > 300 - e Undesired species | 14, £
. . . . . . —~ T - 250 -
conjugates (ADCs) has been applied in a limited capacity and in only mMAD 32mg/ml | & Le00 E; “;':zoo | - 80 2
specialized scenarios. MMAE-ADC| 37 mg/ml | 2 L 40 & < 150 - - 60 T
o v - 40 G
. . . _ - - 100 - c
Here, we utilized the characteristics of the membrane adsorbers, Sartobind® S PBD-ADC | 34 mg/m .}; 1000 Free PL does not bind - N o - - .0 S8
B o
and Phenyl, for aggregate and payload clearance whilst polishing the ADC in a 500 1 \ 0 - - = . l L 0
single chromatographic run. The Sartobind® S membrane was used in the 0 —r—f 1 0 0 30 60 90 120 150
. . . Vol L
removal of excess payload while the Sartobind® Phenyl was used to polish the 0 5 10 15 20 25 30 35 40 45 olume (mL)
ADC by clearance of unwanted DAR species and aggregates. The Sartobind® S Time (min) . ﬁ c n n " — Tandem model prfied ADC
: : : . D2 DAR 1.68 : DAR 1.94 . 5160 - — Crude reacion mixture
membrane reproducibly achieved log-fold clearance of free payload with a ten Pi . C. o D. U DZ\ 80 % recovery e
membrane volume wash. Application of the Sartobind® Phenyl decreased ?Ezzj — Postsartobinds Purid _ a0 ] —rostsartobngs purres 3122223 . Waeh with 10% propylene gyl DoDl\ Undesired Dl\ S
. . . . . . £50 | £ 120 %”10000 . | 3 a0 00
aggregates and higher DAR species while increasing DAR homogeneity. The o [ g1 § som || C/co=0.19% 24.13 ng/mL #\Jb L_A_; | JU\ . . ) >.M’JI\J. -
Sartobind® S and Phenyl membranes were placed in tandem to simplify the 5 . [ 5 ©° 1\ €/C0=0.15%,19.63 ng/mL : _;, R : 5 7 T o 4 s oom 6 ow
‘g g 40 9 GO00SS Retention Time (min Retention Time (min) Time (min
process in a single chromatographic run. With the optimized binding, washing go M Vsr— = 2 - - g !

0123456 7 8 9101112131415
number of mv washed

0 4 8 12 16 20 24 0 4 8 12 16 20

and elution conditions, the tandem membrane approach was performed in a e (min)
shorter timescale with minimum solvent consumption with high yield. The
application of the tandem membrane chromatography system presents a
novel and efficient purification scheme that can be realized during ADC
manufacturing.

Figure 4. (A) Purification of engineered Cysteine-mAb-PBD ADC in tandem model. The
guenched reaction mixture (gram scale) was loaded to Sartobind® S which was tandemly
connected to Sartobind® Phenyl. The conjugation species were separated through
loading, washing, and multiple elution steps. (B) HIC profile showing the crude reaction
mixture contains ADC variants with a range of DAR, residual PBD dimer, aggregates, and
organic solvent. (C) HIC profile of the tandem method purified ADC. The DAR of the ADC
increased from 1.68 to 1.94. (D) SEC profile showing the percentage of aggregate dropped
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Figure 2. (A) Removal of residual PBD using Sartobind® S in stand-alone model. The
guenched reaction mixture (gram scale) was loaded to a 150 mL Sartobind® S membrane,
then washed with 10 mv binding buffer prior to elute. (B) HIC and (C) SEC profiles showing
the removal of free PBD dimer. (D) LC-MS method showing PBD dimer removal efficiency
with Sartobind® S
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Figure 1. Process diagram. (A) Bind/Elute using Sartobind® S to remove residual payload,

and (B) Bind/Elute using Sartobind® Phenyl to remove aggregate in stand-alone model; (C)
Simplified process to purify target ADC with Sartobind® S and Phenyl in tandem model.
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sequentially. (B) DoE study to optimize the aggregates removal with Sartobind® Phenyl
purification conditions. (C) HIC profile of ADC prior/pos Sartobind® Phenyl purification.

WwWw.abzena.com

Contact: Jieyu.zhou@abzena.com and sanjeevani.ghone@abzena.com

Cambridge, UK - San Diego, CA - Bristol, PA


mailto:Jieyu.zhou@abzena.com

