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Optimization of a label-free Localized 
Surface Plasmon Resonance assay on 
a spectral scanning microplate reader
SP&A Application Laboratory, Thermo Fisher Scientifi c, Vantaa, Finland.
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Introduction
Localized Surface Plasmon Resonance (LSPR) offers 
a label-free platform to study molecular interactions 
in a homogeneous assay. It is a format of Surface 
Plasmon Resonance utilizing nanometer-sized particles 
as the matrix for the target molecule. The resonance 
is dependent on the size and shape of the particle in 
question.

The SoPRanoTM gold nanorods (GNR) exhibit a surface 
plasmon peak between 700 and 800 nm. In the assays, a 
dose dependent absorbance change occurs when the target 
protein molecules attached to the surface of the particle 
interact with the ligand. This change can be detected with 
a normal microplate spectrophotometer (Figure 1).

Figure 1. Example spectra with Multiskan GO (A) and Varioskan 
Flash (B) The positive control means that a high amount of the 
hSA antibody (500 nM) has bound to the nanorods and negative 
control is the particle only.

This paper describes how to perform and optimize 
a SoPRano measurement on two Thermo Scientifi c 
microplate spectrophotometers. Detection of the 
interaction of human Serum Albumin (hSA) conjugated to 
gold nanoparticles and anti-hSA monoclonal antibody is 
used as a model assay.

Materials 
•  SoPRano hSA conjugated gold particles 

(PharmaDiagnostics, product number 
PD-GNR-750-CX-hSA-20)

•  Monoclonal antibody against hSA 
(Abcam, product number ab18081)

•  Black clear bottom 384-well non-binding plate 
(Greiner bio-one,  #781906)

•  Multiskan GO (Thermo Scientifi c, 
product number 51119300)

•  Varioskan Flash multimode reader 
(Thermo Scientifi c, product number 5250030)

Methods 
When the target molecule is attached to the nanorod, 
the absorbance peak of the complex shifts a few 
nanometers compared to the nanorod only.

As the shift in the spectrum is really small, ratiometric 
analysis is recommended i.e. the ratio of two OD values 
is used to detect the change in the absorbance spectrum 
of a sample compared to the blank. 

The calculations were performed as instructed on the kit 
insert, and the difference between the two wavelengths used 
in the calculations was 60 nm, if nothing else is stated. 

The quality parameters used: 

S/N = (Average of the positive control – average of the 
negative control) / standard deviation of the negative control

Z’= 1-(3*standard deviation of the positive control +3* 
standard deviation of the negative control)/(average of the 
positive control – average of the negative control) 
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This study consisted of two parts:

1. Time Course study 

The time courses of the assay were studied with on a 
Thermo Scientifi c Multiskan GO. The plate was measured 
after 0, 10, 30 and 60 min of incubation. The incubation 
can be performed inside the instrument as it is possible 
to perform a protocol with a spectral scanning step on 
certain intervals. 

The assay was performed according to the instructions 
given on the SoPRano hSA kit insert. The number of 
replicates in each assay was three for the serial dilutions 
and six for the positive and negative control. 

2. Parameter optimization 

Another type of a test was performed on Thermo 
Scientifi c Varioskan Flash to fi nd out the possible effect of 
the change in the difference between the two wavelengths 
used for the ratiometric analysis. 

The assay was measured as the previous test, but the 
incubation times in this case were 60 and 120 minutes. 
Different wavelength difference parameters were then 
used in calculations afterwards. 

Results
The red shift in the maximum wavelenth (λmax) between 
negative and positive control in both of the test cases was 
on average 4 nm.

1. Time Course study 

The response curves at the tested time points are plotted 
in Figure 2. The assay quality parameters listed on Table 
1. ΔRU on the graph represents the change in the signal 
compared to the negative control. 

Figure 2. Response curves at different time points.

0 min 10 min 30 min 60 min

Z' 0.61 0.66 0.74 0.73

S/N 23 27 28 35

Table 1. Performance parameters at different time points.

Figure 3. Response curves created with different wavelength 
differences. Incubation time in this test was 60 min.

From these results it can be concluded that the assay 
reaches reasonable performance  already at 30 minutes 
and that the plateau in the assay is reached at about 
200-300 nM concentration of the antibody. After this the 
nanorods are nearly fully covered by the bound antibody. 

2. Parameter optimization 

In this test the effect of different wavelength differences 
was tested. The results of 80-30 nm difference are 
reported in Figure 3 and in Table 2.

Based on these results, in this particular assay, the optimal 
reference wavelength is λmax+40 nm. Below this the 
precision starts to weaken.
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North America:
USA/Canada +1 603 595 0505

USA toll free 800 345 0206

Europe:
Austria +43 1 801 40 0

Belgium +32 53 73 42 41

Finland +358 9 3291 0200

France +33 2 2803 2000

Germany national toll free 08001-536 376

Germany international +49 6184 90 6940

Italy +39 02 95059 552

Netherlands +31 76 571 4440

Nordic/Baltic countries +358 9 329 100

Russia/CIS +7 (495) 739 76 41

Spain/Portugal +34 93 223 09 18

Switzerland +41 44 454 12 12

UK/Ireland +44 870 609 9203

Asia:
Australia +613 9757 4474

China  +86 21 6865 4588 or +86 10 8419 3588

China toll free  800-810-5118, 400-650-5118

India +91 22 6716 2200

Japan +81-3-5826-1616

Korea +82 11 796 7771

Other Asian countries +65 6872 9717 

Countries not listed:
+49 6184 90 6940 or +33 2 2803 2000

Table 2. The performance parameters at different wavelength 
differences and time points. Max refers to maximum signal (500 nM).

With the parameter optimization and increasing the 
incubation time it is possible to gain extremely robust 
assay conditions, as can be seen in Table 2.

Conclusion
Both Multiskan GO and Varioskan Flash are capable of 
performing this SoPRano assay on a very good level. Both 
of these instruments can perform kinetic scanning at set 
intervals, which is a very useful feature for time course 
studies.

The assay gives very robust results even with only half an 
hour of incubation.

The assay dependent optimization of the reference 
wavelength remarkably improves the assay performance. 
With a precise instrument, this technology provides 
quality data with Z’s even above 0.9.

Acknowledgements
We would like to thank PharmaDiagnostics for supplying 
the materials and valuable advice and input for this study.

60 min incubation  120 min incubation 

80 70 60 50 40 30 80 70 60 50 40 30

Signal of 
positive 
control

15.2 20.8 26.8 31.4 34.5 33.8 17.8 23.8 29.2 34.9 37.9 37.4

Z' 0.27 0.49 0.56 0.67 0.76 0.76 0.58 0.78 0.81 0.83 0.93 0.91

S/N 11 19 21 45 57 55 14 22 28 30 53 67
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