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ABS TRACT

To develop an HPLC/UV size-exclusion method (SEC) for the determination of stability of a large protein and a concurrent
UV/Vis spectrometer method for rapid determination of protein concentration in aqueous formulations. The selectivity of the
SEC method enabled separation of the large protein into multiple peaks of varying molecular weight from the aqueous matrix, as
well as, background interference from deionized water. In addition, the UV/Vis spectrometer method enabled quick turn-around
of results. Both methods enabled a simple processing procedure to be used.
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EXPERIM ENTAL

SEC Method Parameters:
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RESULTS

UV/Vis Method:

Instrument:

Agilent 1200 HPLC with UV/Vis Detector with Dionex Chromeleon® 6.8 software

Column:

Acquity UPLC BEH200 SEC analytical column, 150 mm x 4.6 mm, 1.7 µm-particle
size

Guard Column:

Acquity UPLC BEH200 SEC guard column, 30 mm x 4.6 mm, 1.7 µm-particle size

Mobile Phase:

100 mM sodium phosphate, 200 mM sodium chloride, pH 6.8

Needle Wash:

4:1 (v/v) DI water: Methanol

A 100 mg/mL quality control sample was analyzed using both methods. The quality control sample came back 103% of target
with the SEC method, and 99.8% of target using the UV/Vis method.

Flow Rate:

0.350 ml/min

For the UV/Vis method, a Molecular Devices SpectraMax M2 set to 280 nm was used for quantitation. Data acquisition and
analysis was performed using SoftMax® Pro Enterprise software version 4.8 and in Microsoft Excel, respectively.

Figure 1: Sample Chromatogram of Quality Control Sample

Column Temperature:

30°C

Autosampler Temperature:

5°C

With the SEC method, a quadratic-fit with 1/x weighting was demonstrated from 0.100 to 10.0 µg/mL. Furthermore, stability of
the large protein was demonstrated under multiple storage conditions. The LOQ of the large protein was 0.100 µg/mL. A
sample ran on both methods had a 3.2% difference in concentration between the two methods.

Detector Wavelength:

280 nm

Injection Volume:

25 µL

Retention Time:

approximately 4 minutes

Run Time:

10 minutes

For the SEC method, an Agilent 1200 HPLC coupled with a UV/Vis detector was used for quantitation. Chromatography was
achieved with a Waters Acquity UPLC BEH200 SEC analytical column fitted with Acquity UPLC BEH200 SEC guard column
(column temperature of 30°C), utilizing an isocratic elution. Data acquisition and analysis were performed using Dionex
Chromeleon® software version 6.8.

A simple and accurate method was developed and validated for the quantitation of a large protein via SEC and UV/vis
spectrometry.

The absorbance values and theoretical calibration concentrations were fit with least-squares regression to the linear function.
The calibration standards showed an intra-session variability ranging from 0.30% to 0.65% and intra-session accuracy ranging
from -1.5% to 0.74%. Quality control samples had an intra-session variability ranging from -0.49% to 1.2% and intra-session
accuracy ranging from -0.11% to 1.9%.

UV/Vis Method Parameters:
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EX P E RIM E NTAL

Vehicle: 20 mM Sodium Citrate, 150 mM L-Arginine HCl, 0.05% Polysorbate-80, pH 6.6

Instrument:

Molecular Devices SpectraMax® multidetection microplate reader with SoftMax® Pro 4.8
Enterprise software

Data Mode:

Absorbance

Wavelength:

280 nm

Plate:

Corning® Costar® 3635 acrylic 96-well UV plate

SEC Calibration Standards and Quality Controls:
A primary calibration stock was prepared at a concentration of 50.0 mg/mL in vehicle, with a secondary stock at 10.0 mg/mL in
vehicle. The calibration standards were prepared at concentrations ranging from 0.100 to 10.0 mg/mL by diluting the secondary
stock with vehicle.
Quality control (QC) samples were prepared at 0.200, 5.00, and 100 mg/mL in vehicle and processed as needed by dilution with
vehicle to concentrations within the calibration range. A representative blank sample was also prepared for analysis.
UV/Vis Calibration Standards and Quality Controls:
The calibration stock was prepared at a concentration of 1.30 mg/mL in vehicle. The calibration standards were prepared at
concentrations ranging from 0.180 to 1.30 mg/mL by diluting the calibration stock in vehicle.
Quality control (QC) samples were prepared at 0.200, 5.00, and 100 mg/mL in vehicle and processed as needed by dilution with
vehicle to concentrations within the calibration range. A representative blank sample was also prepared for analysis.
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RESULTS

Both methods were validated with a single validation session.
SEC Method:
The monomer peak areas and theoretical calibration concentrations were fit with least-squares regression to the quadratic
function using 1/x weighting. A high molecular weight (HMW) peak and a low molecular weight (LMW) peak were also
monitored. The calibration standards showed an intra-session variability ranging from 0.14% to 11% and intra-session accuracy
ranging from -4.4% to 3.1%. Quality control samples had an intra-session variability ranging from 0.074% to 0.47% and intrasession accuracy ranging from -9.3% to 104%. Stability was also established for up to 24-hours of room temperature storage
and 96-hours refrigerated, 1-hour room temperature storage, by comparing pre- and post-storage concentrations and pre- and
post-storage monomer peak area % values.
A sample chromatogram is presented in Figure 1.
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CO NCLUSIO N

Both methods were validated for the quantitation of a large protein in aqueous formulations using simple processing procedures.
Stability was established under different storage conditions using the SEC method, while the UV/Vis method was able to provide
quick results of formulation analyses. A quality control sample ran under both methods showed good agreement between the
two methods.
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