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User Benefits

@ Micro liquid sampling with MicromATR™ ATR accessory

@ Increased sensitivity with IRTracer-100 and 9 reflection MicromATR ATR accessory

N Introduction

Monoclonal antibodies (mAbs) are a major class of
biopharmaceuticals due to its wide application in medicine
and biological science. The antibody's biological activity can
be attributed to its unique structural conformation [1].
Protein higher order structure (HOS) includes the secondary,
tertiary and quaternary structures of protein, which
comprise the three dimensional structures of protein [2].
Analysis of the HOS of mAbs is essential to ensure the
quality and efficacy of the protein therapeutics product.
Some analytical methods that have been used to
characterize protein HOS include UV circular dichroism,
nuclear magnetic resonance (NMR) and fourier transform
infrared (FTIR) spectroscopy.

FTIR spectroscopy is suitable to determine the relative
amount of different secondary structure of proteins. This
information can be obtained from the amide band | of
protein in the IR spectrum, ranging from 1600 cm™' to 1700
cm. Mathematical procedures such as band curve-fitting
and second derivatives can be applied to resolve the
overlapping amide | band components and quantify the
secondary structure of proteins. In this application news, the
secondary structure of mAbs is examined by using FTIR
spectroscopy and band curve-fitting data analysis.

B Experimental

The mAbs used in this analysis are bevacizumab biosimilar
and trastuzumab. Both bevacizumab biosimilar and
trastuzumab were prepared and diluted to 25 mg/mL and
30 mg/mL respectively using deionized water.

For FTIR measurement, the MicromATR ATR accessory
(Figure 1), equipped with a 9 reflection ATR crystal
(diamond) was used. In comparison to the transmission cell
technique used in the application news AD-0178 [3], the
small crystal surface area of the ATR only requires 30 pL
sample and is easier to clean. The 9 reflection ATR crystal
has better sensitivity as compared with a single reflection
crystal.

Deionized water, which is a reference blank, was pipetted
onto the crystal surface. Infrared spectrum was obtained
using Shimadzu IRTracer-100 FTIR spectrometer and the
measurement conditions are shown in Table 1. The IR
spectra were acquired in the wavenumber range of 1900
cm™ to 600 cm'. The antibody solutions were measured
with the same procedure and each sample was measured
four times.

Table 1 Instrument and analytical conditions

Instruments : IRTracer-100 Fourier transform infrared
spectrophotometer
MicromATR ATR accessory
Resolution :4.cm

Accumulation : 100 times
Apodization function : Sqr-Triangle

Detector : DLATGS

Fig. 1 MicromATR™ ATR

H Results and Discussion

The amide | band of antibody protein (1600 cm-! to 1700
cm™") overlapped directly with the water vibration mode
(1640 cm). To obtain the antibody true spectra, the
antibody spectrum was subtracted with the reference blank
spectrum. To ensure there is no over- or under-subtraction
of the reference blank spectrum, the wavenumber range
1900 cm™ to 1700 cm' should be a flat baseline without a
negative lobe in the range. Figure 2 shows the overlay IR
spectra of antibody samples after subtraction.
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Fig. 2 Overlay IR spectra of bevacizumab biosimilar and trastuzumab after
subtraction of deionized water
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Figure 3 shows the second derivative spectra of antibody
protein. The band positions from the second derivative 1
spectra were used as a guide for the curve fitting analysis of Abs
amide band I. The subtracted antibody spectra from Figure
2 were ATR corrected to obtain a spectrum similar to a 0.05-
transmission method spectrum. The ATR corrected spectra
were further smoothened using a seven-point Savizky-Golay
function to remove any possible white noise. This is \
followed by baseline correction of amide band I
LabSolutions™ IR Curve-Fitting function was used for band 0.00
curve-fitting analysis of amide band | based on the setting 1700 1698 1650 1625 1800
in Table 2. Figure 4 shows the IR spectra of curve-fitted em-1
amide band | for bevacizumab biosimilar (A) and

Fig. 4 IR spectrum of bevacizumab biosimilar (A) and trastuzumab (B)
trastuzumab (B). with the fitted component bands

Table 2 Curve fitting setting

W Conclusion

Peak,curvewpe :GaUSSIan,funCtlon The secondary structures of mAbs were analysed using
Baseline +No Baseline curve fitting method on amide band | region. Using FTIR
Range 21595 - 1705 cm™” spectroscopy with a 9 reflection ATR accessory,
Maximum error -0.01% measurement of protein in aqueous solution can be carried

out with minimal sample volume and simple sample

preparation steps.
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