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Label-Free Quantitation of Secondary 
Antibody Fragments in a Complex Matrix 
Using Hydrogel LSPR Biosensor 
 

INTRODUCTION 
Conventional techniques used to measure molecular 
interactions have many limitations, e.g. the methods 
are very time consuming (HPLC), offer low 
throughput (SPR), require labels (ELISA) and/or are 
very expensive (Bio-Layer Interferometry). Moreover, 
most of them require sample purification prior to the 
analysis which greatly increases material and labor 
costs as well as the complexity of the analysis. For 
antibody production, assay design as well as for 
bioprocess development it is of great interest to use 
high-throughput, reusable and label-free sensing 
techniques which do not require expensive and 
tedious sample preparation. LSPR Biosensors (see 
Figure 1) combine all these qualities: The label-free 
analysis is completed in less that an hour (for 96 
samples) with an industry standard microplate 
reader that is already present in the majority of 
biochemical laboratories. Hence, LSPR AG’s 
technology simplifies the assay build up and it 

further decreases cost and complexity significantly. 
Moreover, due to the strong localization of the nano- 
structured sensor surface it is much less susceptible 
to bulk effects than, for example, SPR and 
measurements in complex media are possible. What 
is more, hydrogel functionalization of the sensors 
greatly reduces non-specific binding which is of 
great interest in the context of crude sample analysis 
with many interfering proteins. The LSPR Biosensors 
are also fully regenerable. This permits multiple 
analyses and drives the cost further down. In this 
application note, we describe the use of hydrogel 
biosensors coated with rabbit IgG for the 
quantitation of a secondary antibody fragment in 
buffer as well as in a complex matrix in a fast and 
label-free format. 

ABOUT THE TECHNIQUE 
LSPR AG’s localized surface plasmon resonance 
(LSPR) sensors possess several so called active 
areas with arrays of highly uniform metallic nano-
structures. These structures exhibit specific 
absorption peaks due to the particles’ geometry, 
arrangement, size and material properties. Even very 
small changes of the dielectric environment of the 
metallic nano-structures lead to detectable shifts in 
the plasmon resonance wavelength. This effect can 
be used to quantify specific molecular binding 
events, if suitable surface modifications are applied. 
LSPR AG has industrialized Localized Surface 
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SUMMARY 
• Label-free detection of anti-rabbit IgG Fab binding in a complex matrix (chicken serum) 

• Wide dynamic range of measurable concentrations 

• Hydrogel LSPR Biosensor can be regenerated and reused

Figure 1 Photograph of two LSPR biosensors with the 
dedicated holder that complies with the SBS standard
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Plasmon Resonance (LSPR) spectroscopy into a 
sensitive, versatile and powerful technique for 
protein quantification and probing of biological 
interactions on the molecular level. The dedicated 
software PLASMON for data collection and post-
processing works with most commercial microplate 
readers. It renders the method easy to use and 
yields ready to use results in a short time. In a typical 
quantitation assay, sample solutions are pipetted 
into the wells of the LSPR Biosensor coated with 
detection molecules. Binding of the analyte results in 
a wavelength shift of the optical resonance of the 
nano-structured sensor surface, which can be 
monitored with an industry standard microplate 
reader. Concentrations of unknown samples are 
determined by means of extrapolation from a 
calibration curve based on known antibody/protein 
concentrations. 

ASSAY PRINCIPLE 
LSPR biosensors are supplied pre-coated with a 
CM-dextran hydrpgel. In a first step, rabbit IgG was 
immobilised through a standard EDC/NHS coupling 
protocol. In the following we studied the binding of 
Fab (50kDa) fragment of goat anti-rabbit IgG to the 
immobilized rabbit IgG (Figure 2). 

MATERIALS AND EQUIPMENT 
• 2 x 24 datapoint HCA LSPR Biosensor (Part No. 

0104-01) 
• State of the art microplate reader 
• PLASMON microplate reader control software 

• LSPR biosensor holder (Part No. 0301-01) 
• PBS + 0.05% Tween 20, pH 7.4 (PBST) 
• Sodium acetate buffer, pH 4.5 
• 0.2M EDC-HCl 
• 0.025M NHS 
• 1M Ethanolamine, pH 8.5 
• 10mM Glycine, pH 2 
• IgG from rabbit serum (I5006, Sigma Aldrich) 
• Fab fragment of goat anti-rabbit IgG 

(111-007-003, Jackson ImmunoResearch) 
• Chicken serum (C5405, Sigma Aldrich) 

LIGAND IMMOBILIZATION 
1. Freshly thawed solutions of EDC and NHS were 

mixed in a 1:1 ratio. 20µL of the mixture was 
added to each well of the LSPR Biochip and 
incubated for 10min. Subsequently, the solution 
was removed and the wells were washed with 
UPW (Ultra Pure Water). 

2. A 50µg/mL solution of  rabbit IgG in 10mM 
sodium acetate buffer was prepared, added to 
each well and incubated for 30min. 
Subsequently, the solution was removed and the 
wells were washed with UPW. 

3. The ethanolamine solution was added to each 
well and incubated for 10min. Subsequently, the 
solution was removed and the wells were 
washed with UPW and dried in a stream of N2. 

PREPARATION OF SOLUTIONS 
Dilutions of the antibody fragment were prepared in  
PBST and chicken serum. Before use, clot from 
chicken serum was removed by centrifugation at 
2000xg for 10 minutes and by pipetting out the 
supernatant (1). 

ASSAY PROCEDURE 
1. 20µL of PBST was pipetted into each well and 

absorbance scans of all data points were set up 
with PLASMON and acquired with a state of the 
art microplate reader. 

2. After emptying the wells, 20µL of the Fab 
solutions in PBST were distributed on the LSPR 
Biosensor with each concentration in triplicate. 
PBST was added to a few spots (blank). The 
plate was placed into the microplate reader and 
shook for 30 min. 

3. After incubation another series of absorbance 
scans was set up in PLASMON and measured. 
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Figure 2 Schematic representation of the Fab binding to 
IgG immobilized on the hydrogel sensor surface
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4. In the next step, the sensor was regenerated by 
adding 20µL of the glycine solution for 1 min to 
each well. Subsequently, the wells were washed, 
filled with PBST and exposed for another 
absorbance measurement. 

5. Serum measurements: For the same sensor, 
20µL of undiluted chicken serum was pipetted 
into each well and absorbance scans of all data 
points were set up with PLASMON and acquired 
with a microplate reader. 

6. 20µL of the Fab solutions in chicken serum were 
distributed on the LSPR Biosensors with each 
concentration in triplicate. Pure chicken serum 
was added to three wells (blank/reference). The 
plate was placed into the microplate reader and 
shook for 30min.  

7. After incubation, another series of absorbance 
scans was set up in PLASMON and measured. 

8. Data analysis: Shifts were calculated in reference 
to the blank measurement. 

RESULTS 

Measurement in PBST 
Rabbit IgG immobilization on the hydrogel LSPR 
biosensor at a concentration of 50µg/mL resulted in 
an average LSPR shift of 4.65±0.27nm (24 
datapoints). The CV of 5.74% for the ligand 
immobilization demonstrates good intra-chip 
uniformity of the LSPR biosensor. Figure 3 shows 
the Fab binding curves to the immobilized rabbit 
IgG. The concentrations of the analyte ranged from 
15.6nM to 1µM. An LoD (2) of 62.5nM was 
determined. The upper limit of quantitation was not 
determined, but appears to be clearly in the micro 
molar range. 

Measurement in Chicken Serum 
In order to demonstrate that LSPR Biochips are 
suitable for analyses in complex matrices, the Fab 
binding experiment was performed with chicken 
serum as a diluent instead of PBST. The binding 
curve for Fab in undiluted chicken serum is also 
presented in Figure 3. The measured shift for the 
serum is slightly lower than for the PBST 
measurement. This could be caused by the fact that 
the specific binding might be reduced due to steric 
hindrance in the serum, where other proteins are 
very abundant. The determined LoD for the serum 
measurement is lower (15.63nM) than for the PBST 

measurement, which is related to the lower standard 
variation of the measurement. 

Demonstration of Sensor Regenerability 
Throughout the above experiment, the same sensor 
was used twice. Nevertheless, the sensor remained 
fully functional and available for additional 
measurements. To further demonstrate the 
regenerability of the LSPR Biosensor another 
experiment was conducted: Multiple binding curves 
of rabbit IgG to immobilized Protein A on a Hydrogel 
LSPR Biosensor were recorded. Each run was 
followed by a regeneration procedure.The three 
recorded binding curves are shown in Figure 5. No 
degradation of the sensing surface is observed for 
the three regeneration cycles. 
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Figure 3 Fab binding to rIgG in PBST (blue) and undiluted 
chicken serum (green). Plot inset represents the concentration 
range where LoD is indicated.

Figure 5 Three identical analysis cycles of rabbit IgG binding to 
Protein A immobilised on the surface of a Hydrogel LSPR 
Biosensor (blue-1st cycle, green-2nd cycle, grey-3rd.cycle).
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CONCLUSIONS 
• The above experiment demonstrates the 

convenience of LSPR Biosensors for measuring 
the specific binding of secondary antibody 
fragment to immobilized IgG 

• The analyte with a molecular weight of 50 kDa can 
be detected in a very broad concentration range 
(low nM to uM). 

• LSPR Biosensors were used for the measurement 
of specific binding of an analyte in chicken serum, 
which demonstrates their compatibility with 
complex matrices. 

• LSPR Biosensors are fully regenerable and thus 
multiple analyses can be performed using a single 
chip. 
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DISCLAIMER 
The procedure described in this application note is 
given as an example for the implementation of LSPR 
Biosensors only and shall not be regarded as any 
description of warranty of a certain functionality, 
condition or quality of the latter. The recipient of this 
application note must verify any function described 
herein in the real application. LSPR AG cannot be 
held liable for any errors or omissions in this 
document. Swiss law applies. 

L oD > 3 × ST D
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