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• Critical quality attribute (CQA) of protein drugs is the aggregate content1,2

• Advantages AUC to complementary techniques for aggregate content

+ No additional surface

+ Measurement in original formulation instead of mobile phase

• Separation based on molecular weight & shape in centrifugal field

• Constant excipient concentration over time and radius

Most biological formulations:

➔ high excipient concentrations ➔ can form density/viscosity gradients

➔ Inaccurate relative content determination 

• Unknown which excipients can cause gradients4-6

• Evaluation which excipients and concentration cause gradients

• Gradient manifestation in the result

• Development of mitigation strategies

• Definition of acceptance criteria
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Gradient manifestation (Fig 4):

• Increase in residuals between model and raw data

• Appearance of LMW artifact
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Gradient mitigation (Fig 5):

• Δ Density/Viscosity > 3 %  ➔ significant impact in relative content 

determination

• Both fitting approaches ➔ corrected species content

Acceptance criteria (Fig 6):

• Density/viscosity gradient significant impact for:

• Proteins formulated with saccharides

• Peptides formulated with saccharides or amino acids 

1. Analytical ultracentrifugation (AUC) 2. Model assumption

3. Goals and how to get there

5. Result and conclusion

Fig 1: Schematic illustration of AUC instrument3

Fig 2: Residuals and AUC raw data Fig 3: Species distribution

Fig 4: Example of residuals, raw data and generated distribution when a gradient is present

Fig 5: Relative monomer content by regular and correction model. Black line: expected content; dotted lines: expected

content ± 3xSD Fig 6: Δ density of excipients at min., average and max. common applied concentration 

Raw data: absorbance (time, radius)

• Raw data modelled (Fig 2)

Model (see 2.):

• Extraction of underlying distribution by 

Lamm equation (Fig 3)

Results:

• Relative content 

• Sedimentation coefficient4,5

Inhomogeneous solvent model

calculation of the change in density and viscosity based on the excipient’s

sedimentation and diffusion coefficient.

Reduced fitting range

considers only data upon the cell radius where the excipient concentration is

constant6.

4. Mitigation strategies 
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