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Abstract

Protein titer determination is a critical analytical measurement in bioprocess development, supporting cell 

selection, clone screening, and upstream process optimization. Rapid and reliable titer measurements are 

particularly important in development environments where large numbers of samples must be analyzed to 

support process decisions.
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Introduction

The analytical sciences team at Incyte Corporation’s Global BioPharmaceutical Development Group supports 

multiple internal bioprocess research and development programs in which hundreds of samples are routinely 

submitted for titer determination. To support these activities, the team has traditionally relied on a commercially 

available third-party Protein A Affinity Column for LC-based titer analysis.

While this Protein A Affinity Column has performed well historically, the group observed reduced 

chromatographic performance with several newer monoclonal and bispecific antibodies. In particular, some 

antibodies eluted as broad peaks, making integration and quantitation more challenging.

 An evaluation of the Waters BioResolve Protein A Affinity Column was conducted to assess its performance for 

rapid antibody titer determination. This application note highlights a comparison between the BioResolve Protein 

A Affinity Column and the third-party column previously used at Incyte, focusing on chromatographic 

performance and suitability for routine titer analysis. 

Experimental

Sample Preparation

Bioreactor samples were clarified, filtered and centrifuged prior to analysis. Test samples were injected directly 

without dilution into the LC system.
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LC Method Conditions

LC Gradient Table
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Results and Discussion

Three antibody profiles are shown as examples using both the BioResolve ProA Affinity Column and a third-party 

ProA titer column in Figure 1. These antibodies were challenging to quantify using the third-party column. The 

asymmetrical and broad peaks made peak integration and quantitation difficult, resulting in poor sensitivity and 

reduced reproducibility. When the same three antibodies were analyzed using the BioResolve ProA Affinity 

Column, sharp and symmetrical peaks were obtained. Compared to the third-party column, there was an 

approximately 80% reduction in peak width at baseline, from 18 seconds to 3.6 seconds. These shapened peak 

enabled confident and reproducible titer detrermination, supporting Incyte R&D bioprocess development efforts.
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Figure 1. Representative chromatographic overlay of eluted protein peak on the BioResove ProA 
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Affinity Column (black trace) and third-party column (blue trace) for monoclonal antibody (mAb) 1 

(A), (mAb) 2 (B), and bispecific antibody (C).

Calibration

A calibration curve was generated by varying the injection volume of 1 mg/mL mAb 1 stock solution. The 

standard was injected at 1, 2, 5, 7.5, 10, and 12.5 µL, resulting in equivalent mass loads on column in the range of 

1–12.5 ug. Figure 2 is a calibration curve of mAb 1 with n = 6 data points. The limit of quantitation (LOQ) was 

calculated at 0.4 µg using the standard curve standard deviation of the response (Sy) and the slope (S). For 

practical purposes, the LOQ will be rounded up to 1 µg. The results showed an excellent linear range from 1–10 

µg on column with R2 = 0.9996. 

Figure 2. Calibration curve of mAb1 plotted with peak area vs protein amount in μg.

Column Robustness

Column robustness was assessed by overlaying pressure traces for a 476 injection sequence. Figure 3 shows 

near-identical overlap of the pressure traces where the system pressure for the start and end of the run time 

ranged between 5200 and 6200 psi, suggesting robust system performance. Retention times for the eluted mAb 

were consistent throughout the run as shown in Figure 4.
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Figure 3. Column pressure reproducibility of BioResove ProA Affinity Column for n = 476 injections.

Figure 4. Overlay profile of mAb 1 showing chromatographic reproducibility of BioResove ProA 

Affinity Column for n = 476 injections.

The performance of this BioResolve Protein A Affinity Column with a non-porous 3.5 μm particle size is highly 

linked to the quality of the bioreactor samples being tested. Unfiltered samples can result in quick pressure 

build-up and impact the column lifetime. Figure 5 displays the pressure traces of 200 injections on a brand new 
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column; there is a notable difference of 4000 psi from the first to last injections. As such, all samples shoud be 

filtered prior to injection and incorporating cleaning injections every 10–20 samples to reduce pressure build-up. 

The robustness study showed consistent and reliable data over 400 injections on a single column with filtered 

samples. 

Figure 5. Pressure build-up on the column using unfiltered samples with ~4000 psi difference where 

back-pressure traces for the start (black), middle (blue) and end (red) of sequence.

Conclusion

These test results demonstrate that the performance of BioResolve ProA Affinity Column is superior to the third-

party column for both mAb and bispecific antibodies tested at Incyte. The sharp and symmetrical antibody peaks 

enabled consistent and reproducible titer determination. Based on these evaluation studies, the BioResolve ProA 

Affinity Column has been adopted and pre-qualified for routine titer determination at Incyte.
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