Automated Screening of Chromatography
Conditions on Standard Liquid Handlers
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INTRODUCTION  Screening chromatography conditions (e.g., resin chemistry, wash composition, elution pH,
and buffer-exchange performance) is a routine but labor-intensive step in process and
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« Conventional screening depends on columns, spin filters, and manual transfers that limit
throughput and constrain the number of conditions a scientist can evaluate in parallel.
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resin and condition screening for antibody capture, anion-exchange resin screening with a
model protein, and automated buffer exchange across sample volumes and biomolecule sizes.

Figure 1. Representation of the operation of the two types of IMCStips used in this study: Affinity or lon Exchange IMCStips (A) and SizeX IMCStips (B).

BUFFER EXCHANGE ACROSS SAMPLE VOLUMES AND

Automated Protein A purification using IMCStips® on the Hamilton STAR platform was used to evaluate resin BIOMOLECULE SIZES
performance and optimize purification conditions. Binding kinetics were assessed using human polyclonal IgG,
while elution and wash parameters were optimized across four antibodies (mAb1-3, bsAb) to capture resin- and
antibody-specific effects on yield and impurity clearance.

Automated buffer exchange using SizeX IMCStips® on the Dynamic Devices Lynx enabled >80% recovery of
proteins, plasmids, and viral particles across 100 pL to 1 mL volumes. The 10-20 minute workflow achieved
high salt and dye removal without centrifugation or vacuum steps, offering a fast, reproducible solution for

o high-throughput desalting.
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Figure 2. Binding kinetics and resin performance comparison for Protein A IMCStips®. Example kinetics for PrismA (A) illustrate protein binding .
across cycles at varying IgG loads to illustrate the approach used to model binding behavior. Table 1: Calculated theoretical capacity (gm.) and

K, values for multiple Protein A resins.

Figure 6. SizeX ,  and SizeX ,, IMCStips® are for sample volumes of 100-150 uL (A, using 1 mL tips) while SizeX., and SizeX ., IMCStips® are for

sample volumes of 750-1000 uL (B, using 5 mL tips). Table 4: Consistent recovery (>80%) and >98% salt removal across varying sample volumes

using SizeX IMCStips®.
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Figure 3. Subsequent elution optimization was performed across four antibodies Wash Condiion
(mAb1-3, bsAb) using varying pH conditions, revealing resin-dependent recovery trends.

HipH maintained higher yields under milder elution (pH = 3.6), while others showed

greater sensitivity to pH changes Figure 4. Effect of wash conditions on recovery (A)

host- cell protein (HCP) removal (B) during bispecific
antibody purification, eluted at pH 3.4. Wash condition CO N C L U S I 0 N
screening further demonstrated that buffer composition

influenced host-cell protein (HCP) clearance. High- . ® ) . ... . . .
salt and chaotropic washes reduced HCP carryover.  IMCStips® provide a modular, automation-ready framework for optimizing protein purification,

with Affinity, lon Exchange, and Buffer Exchange workflows delivering consistent recovery and
reproducibility while eliminating manual transfer steps.

ANION EXCHANGE RESIN SCREENING USING A MODEL . . . . .
« Each run processed up to 96 samples in <60 minutes (Affinity and IEX), or <20 minutes (SizeX)
PROTEIN demonstrating a high-throughput platform for rapid optimization.

Automated ion-exchange purification was performed on a Hamilton STAR using IMCStips® containing four
commercial anion-exchange resins with different chemistries and pore structures. Bovine serum albumin (BSA)
was used as a model protein to evaluate binding kinetics and resin performance. Fractogel TMAE HiCap (M)
achieved the highest capacity (~155 ug protein/pL resin) with the lowest dissociation rate, while POROS 50 HQ . Cross-platform compatibility demonstrates flexibility for diverse automation systems,
and Sepharose Q Fast Flow exhibited intermediate binding behavior. Comparison with long-term equilibrium : : e

data confirmed that automated binding achieved nearly the same equilibrium capacities as 72-hour batch supporting scalable and reproducible purification development.
incubations, demonstrating rapid equilibration and reproducible, resin-specific performance within the
IMCStips® format.

« These workflows can also be combined, for example, using SizeX IMCStips® for post-Affinity,
to create fully automated, end-to-end purification pipelines.
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Table 3. Binding isotherm comparison between 30 binding cycles Figure 5: Binding profiles of four anion resins of varying BSA concentrations
using IMCStips (Kpzo, Qmaxso) and 72-hour equilibrium binding in the as a function of binding cycles at 825 uL of sample volume. All resins showed
tube (Kozoh, Qmaxzon). Units are Qmax: 1g/uL; Kp: ug/mL. rapid binding, reaching equilibrium within ~10 aspiration-dispense cycles. DOWN LOAD POST E R
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