
The following instrument configuration was used for

the experiments:

• Agilent 1260 Infinity BioInert Quaternary Pump with integrated 

vacuum degasser (G5611A)

• Agilent 1290 Infinity II Multisampler (G7167A)

• Agilent 1290 Infinity II Multicolumn Thermostat (G7116A)

• Agilent 1260 Infinity Diode Array Detector with BioInert Flow cell (G1315)

• Agilent AdvanceBio SEC 300A 4.6x150mm 2.7um Column

Introduction Results and Discussion

• Buffer Advisor facilitates quick and easy method development by dynamically 

mixing mobile phase to screen multiple buffer concentrations with and without the 

presence of salt.

• Dynamically mixed mobile phases yield very reproducible retention times with RSD 

values less than 0.09%

• The new AdvanceBio SEC 300 Å SEC column shows excellent resolution of 

aggregate species from monomer to allow accurate evaluation.

Conclusions

Experimental

Figure 1. Buffer Advisor Method Development software and recipes for stock solutions

The Agilent BioInert UHPLC coupled with Buffer Advisor software has been shown to 

drastically reduce ion exchange method development time and costs, however, this strategy 

had not been employed for size exclusion chromatography.  This experiment shows how using 

buffer advisor to create dynamically mixed isocratic mobile phases can lead to more thorough 

method development.  

Multiple Sodium Phosphate buffer concentrations were achieved by using the quaternary 

pump to dynamically mix mobile phases.  Sodium Phosphate buffer concentration was varied 

without salt present at 50mM, 80mM, 100mM, and 150mM.  Sodium Chloride concentration 

was varied in the presentence of 150mM Sodium Phosphate at; 50mM NaCl, 80mM NaCl, 

100mM NaCl, 138mM NaCl, 150mM NaCl.  Also, 138mM NaCl in 10mM Sodium Phosphate 

was compared to premixed PBS (made from dissolving a PBS packet (Sigma Part # P-5368) in 

1L pure filtered water).  As a final method development step, premixed 100mM Potassium 

Phosphate was compared to dynamically mixed 100mM Sodium Phosphate. Pure filtered 

water and 3 aqueous buffers were needed for the dynamically mixed methods.  These were 

made in accordance with the Buffer Advisor recipe (Fig 1). 

All methods were tested with the Gel Filtration Standard (BioRad Part # 151-1901) at a flow 

rate of 0.35mL/min, a 2uL injection volume at 280nm for a total run time of 7 minutes.  

Figure 2. SEC of Gel Filtration Standard using dynamically mixed Phosphate mobile phases.

Monoclonal antibodies (mAb) are glycoproteins of the immunoglobulin (Ig) family. They can 

be used as therapeutics for the treatment of several life-threatening conditions such as 

cancer, inflammatory diseases1 complications arising after organ transplantation, infectious, 

and cardiovascular diseases. Like all other protein therapeutics, mAbs can undergo 

aggregation during production, storage and transportation. Aggregation of therapeutic 

proteins is undesirable since it can lead to activity loss, decreased solubility, and enhanced 

immunogenicity1.

SEC has been widely used to characterize protein aggregates present in human IgGs2. It is the 

standard method for aggregation analysis and is required for submission of protein 

therapeutics for regulatory approval3.  The new Agilent AdvanceBio SEC columns are 

available in a variety of sizes, and are well suited for protein analysis – especially when 

determining the presence of dimers and aggregates in therapeutic biomolecules.  When 

coupled with the Agilent Buffer Advisor software and the Agilent 1260 Infinity Bio-inert 

Quaternary LC System, an ideal solution is created for automated aggregate analysis using 

buffered mobile phases. Usually, run under isocratic conditions, SEC method development is 

fairly straightforward.  However, many analysts do not fully explore how changes in buffer 

concentrations effect sizing chromatography.  Using the Buffer Advisor, many buffer 

concentrations can be created from minimal stock solution preparation, shortening the 

development time.  Methods using dynamically mixed methods calculated by the Buffer 

Advisor software shorten and simplify the workflow for SEC. In addition, excellent retention 

time precision was gained using the methods generated by the Buffer Advisor software.

Faster Aggregation Method Development using Agilent AdvanceBio SEC 
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Figure 3. SEC of Gel Filtration Standard using dynamically mixed NaCl additive with
150mM Na Phosphate mobile phases.

Figure 4. SEC of Gel Filtration Standard using dynamically mixed vs prepared PBS. Figure 5. SEC of Gel Filtration Standard using potassium phosphate vs. sodium phosphate
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Figure 7. Stressed and Unstressed IgG using dynamically mixed PBS

IgG standard

Heat Stressed IgG standard

Size exclusion chromatography is a relatively simple technique, however, when applied to complex molecules like mAbs, it is extremely useful to

understand the impact that mobile phase composition has on the analysis results. Variation in retention time can be observed with changes in buffer

concentration or ionic strength. Exploiting the quaternary gradient features of the 1260 Infinity Bio-inert LC system with the unique Buffer Advisor

software feature, it is possible to create a series of mobile phase conditions that may be generated from four stock solutions. This allows the user the

ability to scout different mobile phase compositions in an automated fashion to optimize the separation and ensure robust method development. Not all

proteins will behave the same in different compositions. Just a simple change in the buffer concentration causes retention time shift of some proteins in

a standard mix, while others are unaffected (Fig 2). A similar trend is observed when varying the ionic strength of the buffer with NaCl (Fig 3). The

accuracy of the dynamically mixed buffer using Buffer Advisor is demonstrated by comparing the results to sample run using buffer from a pre-mixed

packet, retention times are identical (Fig 4). The dynamically mixed buffer system is also extremely reproducible, as illustrated in Figure 6. While sodium

phosphate buffer is commonly used for SEC, potassium phosphate is sometimes substituted. We looked at the potential implications of potassium versus

sodium phosphate and saw no significant difference in chromatography (Fig5). Combining these capabilities with the AdvanceBio SEC column will

advance your confidence in the results you obtain for mAb aggregation studies. (Fig7)

Figure 6. RT reproducibility dynamically mixed 100mM Na Phosphate (n=6)
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