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Abstract

Microfluidic Modulation Spectroscopy (MMS), a novel
protein characterization technigue was used to measure the
secondary structure of a monoclonal antibody on a
RedShiftBio AQS3pro instrument at concentrations from 1 to
80 mg/mL in both the formulation buffer (10 mM Histidine,
245 mM Trehalose, 10 mM Methionine, 0.05% PS-20, pH
5.2) and a pH 7.4 PBS buffer. Our results show that the
absolute absorbance and the second derivative spectra of
the mADb samples at 1-80 mg/mL in both buffers are closely
matched suggesting very similar secondary structure
profiles of these samples. There Is no secondary structure
changes of the mAb when diluted in the PBS buffer. When
compared to the 5 mg/mL sample In the formulation buffer,
the structure similarity 1s 98.5% for 1 mg/mL sample in the
formulation buffer, and 99+% for all other samples in both
buffers indicating all these samples are highly comparable.
The mAb sample also displays great quantitation linearity of
measurements at 1 to 80 mg/mL in both buffers with a R?
value of 0.999, respectively. In addition, the secondary
structure composition of these samples in both buffers iIs
very consistent, I.e. 60-62% beta sheet structure, 29-31%
turn structure and very small amount of alpha-helix
structure. No dilution of high concentration samples Is
required for MMS measurements and there are no
Interferences from optically active excipients In the
formulation buffer. Our results show that MMS is a powerful
protein characterization technique providing comparability,
similarity, quantitation linearity and HOS information of
protein samples with high sensitivity and accuracy.

Introduction

RedShift BioAnalytics has developed a powerful new
Infrared spectroscopy tool for protein structural analysis
based on Microfluidic Modulation Spectroscopy (MMS).
This technology achieves significant increases in sensitivity,
dynamic range, and accuracy for determination of protein
secondary structure compared to conventional FTIR and
far-UV CD methods. The analyzer utilizes a tunable mid-IR
guantum cascade laser to generate an optical signal 100X
brighter than the conventional sources used In FTIR
spectroscopy. Brighter sources also allow the use of simpler
detectors without the need for liquid nitrogen cooling.
Additionally, the sample (protein) solution and a matching
buffer reference stream are automatically introduced into a
microfluidic flow cell, and the two fluids are rapidly
modulated (e.g. 1-5 Hz) across the laser beam path to
produce nearly drift-free background compensated
measurements. A simplified diagram of the instrument and a
picture of a MMS instrument are shown below.
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A monoclonal antibody at 157 mg/mL was diluted in either
the formulation buffer (10 mM Histidine, 245 mM Trehalose,
10 mM Methionine, 0.05% PS-20, pH 5.2) or a pH 7.4 PBS
buffer to make two dilution series at 1, 5, 10, 20, 40 and 80
mg/mL, respectively. A RedShiftBio AQS?3 instrument was
used to collect the differential absorbance spectra. Samples
at 1-40 mg/mL Iin both buffers were tested at a modulation
rate of 1 Hz and a back pressure of 5 psi. The 80 mg/mL
sample in formulation buffer was tested at 1 Hz, 25 psi and
the 80 mg/mL sample in PBS buffer was tested at 1 Hz, 10
psi due to the increased viscosity. All the data was analyzed
using the proprietary analytical software, AQS? delta.
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The absAU and the second derivative spectra of the mAb sample at different concentrations are closely
matched indicating very similar secondary structure profiles. The similarity (%) data also shows that

these samples in formulation buffer are very similar in structure.
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The absAU and the second derivative spectra of the mAb sample at different concentrations are closely
matched indicating very similar secondary structure profiles. The similarity (%) data also shows that
these samples in formulation buffer are very similar in structure.
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All the samples In both formulation buffer and PBS buffer have very similar secondary structure
composition. PBS buffer does not change the secondary structure of the sample. There Is no
Interference from the excipients in the formulation buffer.

Conclusion

Our data indicates that MMS Is a powerful automated protein characterization tool for secondary structure
assessment of biopharmaceuticals with high repeatability, accuracy and sensitivity, applicable to wide
concentration ranges (1mg/ml to 80mg/ml) and buffers with various excipients, enabling structural
characterization not achievable using traditional FTIR and far-UV CD methods.

For more information: Email Jeff Zonderman at jzonderman@RedshiftBio.com



