
Morten E. Pedersen1, Hasse Hedeby1 and Henrik Jensen1

For more information, please visit: www.fidabio.com

1Fida Biosystems, Copenhagen (Søborg), Denmark, www.fidabio.com, e-mail: morten@fidabio.com

Introduction

Methods

Results

GSPT1 was labelled with DY-490 and used as fluorescent 
indicator.
Experiments were performed on a Fida 1 instrument employing 
480 nm LED detection using a high-sensitivity coated capillary 
(Fida Biosystems). Working buffer was 20 mM HEPES, 20 mM 
NaCl, 1 mM TCEP, 0.2 M EDTA, 1% DMSO, 0.05 % Pluronic F127, 
pH 8.0. Flow Induced Dispersion Analysis was performed by
flushing the capillary with 4 μL of analyte sample (molecular 
glue + CRBN-DDB1), followed by an indicator injection of 39 nL 
(GSPT1-DY490 + molecular glue + CRBN-DDB1).

Size of unbound GSPT1 was determined to 4.27 ± 
0.06 nm. Titration with mixtures of fixed 100 nM 
CRBN-DDB1 in increasing concentration of
Mol Glue X generated a sigmoid-shaped binding 
curve confirming ternary complex formation with 
overall affinity of 11.1 nM. Identical titration with 
CRBN-DDB1 and increasing concentration of 
lenalidomide did not increase the size of GSPT1, 
i.e., indicating no formation of ternary complex.

CHARACTERIZATION OF MOLECULAR GLUES –
AN AUTOMATED IN-SOLUTION PLATFORM

The present study verifies that the Fida 1 instrument offers an easy-to-use 
in-solution assay platform for characterizing ternary complex formation via 
orthogonal readouts of size and BRIC (Binding Related Intensity Change).
In the case at hand, data is generated for Molecular Glue X and its interaction with 
the target protein and protease, respectively. The experimental data was fitted 
using the Fidabio model for ternary complex formation and for a sufficiently large 
data set all parameters (Kds, α and complex sizes – including size of the ternary 
complex) can be obtained. Not shown is the Fida 1 software functionality for 
in-solution PDB correlation. This feature converts PDB files into a Rh which can be 
compared with the Fida 1 measurement.

Conclusions

We demonstrate how the Fida 1 can be employed as an 
effective tool for characterizing novel molecular glue 
candidates. The Fida 1 provides fast and accurate 
determination of ternary complex formation as well as 
determination of complex sizes, affinity constants, and 
co-operativity using the dedicated Fidabio software. Here, the 
study for target protein GSPT1, ligase CRBN-DDB1, and 
Molecular Glue X (MGX) and lenalidomide is presented.

Fida 1

Fida 1 Consumables:

Vials and/or
96 well plates

with a HS-capillary

GSPT1

CRBN-DDB1Molecular
glue

Dedicated Fidabio software
for ternary complex formation

Rapid data analysis
Determination of:
   - Complex sizes (Rh)
   - Affinity (Kd)
   - Co-operativity (α)
   - Fraction bound

MGX

TERNARY COMPLEX FORMATION BETWEEN GSPT1, MOL 
GLUE AND CRBN-DDB11

Parameters identified by fitting the 
experimental dataset in the 
software:
- Kd 1 (affinity GSPT1 and 
molecular glue)
- Kd 2 (affinity CRBN-DDB1 
and molecular glue)
- Co-operativity factor (α)
- Size (Rh) of indicator (GSPT1)
- Size (Rh) of binary complex 
(GSPT1- molecular glue)
- Size (Rh) of ternary complex 
(GSPT1- molecular 
glue-CRBN-DDB1)

INTEGRATED SOFTWARE FOR ANALYZING 
TERNARY COMPLEX FORMATION2

In addition to the readout of hydrodynamic radius (Rh), 
Fida 1 provides an inherent, orthogonal measure of 
fluorescence intensity. Binding taking place in proximity 
of a fluorescent label can via conformational change and 
variation in solvent exposure, impact the fluorescence 
intensity of the label.
The figure shows the BRIC signal of GSPT1-DY490 (25 
nM) as function of molecular glue concentration in the 
presence of 5 nM CRBN-DDB1. The binding curve 
resulting from the BRIC signal reflects GSPT1 interacting 
with Mol Glue X revealing an apparent affinity of 0.2 nM

BINARY BINDING CHARACTERIZATION VIA BRIC
(Binding Related Intensity Change)3
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Figure 1. The automated FIDA 
protocol is performed using dedicated 
equipment. The inlet vials contain 
sample, indicator solution and 
washing solutions. A hydrodynamic 
flow is employed giving rise to a 
parabolic flow profile (insert). The 
dispersion of the indicator measured 
at the detector increases if antibodies 
in the sample have bound the 
indicator 

Figure 3. In the automated 
FIDA assay the same indicator 
peak area is always detected 
at all analyte concentrations. 
The indicator peak shape does 
vary with analyte 
concentration. This is due to a 
change in apparent size and 
thus diffusivity of the indicator 
when it is bound by the 
analyte. 

Figure 4. The steps of the FIDA 
assay are given here. Initially 
the capillary is rinsed with buffer 
at high speed in order to clean 
the inner capillary surface. Next 
the sample is introduced. The a 
narrow indicator zone is 
injected. A parabolic flow profile 
is obtained by a pressure 
gradient. The indicator is spread 
over a broader area due to the 
parabolic flow profile and the 
radial diffusivity. Finally the 
indicator is detected at the 
detector. The width of the peak 
holds information on the analyte 
concentration in the sample. 

Figure 6. Diffusivity of fluorescein as a 
function of HSA concentration. This 
standard curve has been used to estimate 
the concentration of HSA in human blood 
plasma samples with a standard deviation 
below 7%. The standard curve has been 
fitted by the following binding isotherm: 

𝐷𝐷𝑎𝑎𝑎𝑎𝑎𝑎 =
𝐷𝐷𝐼𝐼 − 𝐷𝐷𝐼𝐼𝐼𝐼
𝐴𝐴 𝐾𝐾 + 1 + 𝐷𝐷𝐼𝐼𝐼𝐼

where Dapp is the apparent indicator 
diffusivity, DI is indicator diffusivity, DIA is 
the diffusivity of the indicator-analyte 
complex, and K is the binding constant. 

Figure 7. Apparent diffusivity of a 32-bp 
DNA sequence as a function of anti-DNA 
antibody concentration. Data have been 
obtained in 0%, 20% and 85% human 
blood plasma spiked with the model 
antibody. After correcting the observed 
diffusivities for changes in the viscosity 
only minor deviation is observed between 
the standard curves.  

Figure 8. Relative diffusivity of three short 
DNA sequences in plasma samples from 
six Systemic Lupus Erythematous (SLE) 
patients. SLE is an autoimmune disease 
characterized by development of 
antibodies against double stranded DNA 
among other things. These results indicate 
that the antibodies developed by the 
patients are directed against specific DNA 
sequences rather than double stranded 
DNA in general. 

Figure 5. Two sample Taylorgrams 
showing fluorescein in buffer and HSA 
solution respectively. In this example 
mixing is done inside the capillary 
following injection due to the radial 
diffusion. The apparent diffusivity of 
fluorescein is calculated from the simple 
TDA equation: 

𝐷𝐷 = 𝑎𝑎2
24𝜎𝜎2 𝑡𝑡𝑅𝑅 

where D is diffusivity, a is capillary radius, 
tR is the peak appearence time and σ2 is 
the peak variance. Using this method 
diffusivities can be determined with a few 
percent deviation. 

Conclusion. The FIDA based methodology is a new approach for autoantibody 
detection. In SLE it holds promise for being used for patient stratification and 
monitoring of disease activity. Future applications include therapeutic drug monitoring 
and immunogenicity testing. 

Figure 2. The FIDA assay is 
fully automated with the use of 
dedicated equipment. 
Fluorescence detection is used 
due to the high sensitivity as 
well as the ability to selectively 
detect the analyte even in 
complex sample matrices such 
as human blood plasma.  

The FIDA assay is fully automated  
with the use of dedicated equipment.  
Fluorescence detection is used due to the 
high sensitivity as well as the ability to  
selectively detect the analyte even in  
complex sample matrices such as human 
blood plasma.
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AND FOR PROBING IMMUNE RESPONSES IN PATIENTS

Introduction

Method

Conclusions

Flow Induced Dispersion Analysis (FIDA) is a new method for 
quantification of proteins and affinity constants. In the FIDA  
assay the size of a small ligand (indicator) known to bind the 
 protein (analyte) is measured. When the indicator is bound 
by the analyte the apparent size increases and this change in 
size can be used to estimate the concentration of protein in the  
sample.

The automated FIDA protocol is performed using dedicated  
equipment. The inlet vials contain sample, indicator solution and 
washing solutions. A hydrodynamic flow is employed giving rise 
to a parabolic flow profile (insert). The dispersion of the indicator 
measured at the detector increases if antibodies in the sample have 
bound the indicator.

2

The FIDA based methodology is a new approach for autoantibody detection. In SLE  
it holds promise for being used for patient stratification and monitoring of disease 
activity. Future applications include therapeutic drug monitoring and immunogenicity 
testing.
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Figure 1. The automated FIDA 
protocol is performed using dedicated 
equipment. The inlet vials contain 
sample, indicator solution and 
washing solutions. A hydrodynamic 
flow is employed giving rise to a 
parabolic flow profile (insert). The 
dispersion of the indicator measured 
at the detector increases if antibodies 
in the sample have bound the 
indicator 

Figure 3. In the automated 
FIDA assay the same indicator 
peak area is always detected 
at all analyte concentrations. 
The indicator peak shape does 
vary with analyte 
concentration. This is due to a 
change in apparent size and 
thus diffusivity of the indicator 
when it is bound by the 
analyte. 

Figure 4. The steps of the FIDA 
assay are given here. Initially 
the capillary is rinsed with buffer 
at high speed in order to clean 
the inner capillary surface. Next 
the sample is introduced. The a 
narrow indicator zone is 
injected. A parabolic flow profile 
is obtained by a pressure 
gradient. The indicator is spread 
over a broader area due to the 
parabolic flow profile and the 
radial diffusivity. Finally the 
indicator is detected at the 
detector. The width of the peak 
holds information on the analyte 
concentration in the sample. 

Figure 6. Diffusivity of fluorescein as a 
function of HSA concentration. This 
standard curve has been used to estimate 
the concentration of HSA in human blood 
plasma samples with a standard deviation 
below 7%. The standard curve has been 
fitted by the following binding isotherm: 

𝐷𝐷𝑎𝑎𝑎𝑎𝑎𝑎 =
𝐷𝐷𝐼𝐼 − 𝐷𝐷𝐼𝐼𝐼𝐼
𝐴𝐴 𝐾𝐾 + 1 + 𝐷𝐷𝐼𝐼𝐼𝐼

where Dapp is the apparent indicator 
diffusivity, DI is indicator diffusivity, DIA is 
the diffusivity of the indicator-analyte 
complex, and K is the binding constant. 

Figure 7. Apparent diffusivity of a 32-bp 
DNA sequence as a function of anti-DNA 
antibody concentration. Data have been 
obtained in 0%, 20% and 85% human 
blood plasma spiked with the model 
antibody. After correcting the observed 
diffusivities for changes in the viscosity 
only minor deviation is observed between 
the standard curves.  

Figure 8. Relative diffusivity of three short 
DNA sequences in plasma samples from 
six Systemic Lupus Erythematous (SLE) 
patients. SLE is an autoimmune disease 
characterized by development of 
antibodies against double stranded DNA 
among other things. These results indicate 
that the antibodies developed by the 
patients are directed against specific DNA 
sequences rather than double stranded 
DNA in general. 

Figure 5. Two sample Taylorgrams 
showing fluorescein in buffer and HSA 
solution respectively. In this example 
mixing is done inside the capillary 
following injection due to the radial 
diffusion. The apparent diffusivity of 
fluorescein is calculated from the simple 
TDA equation: 

𝐷𝐷 = 𝑎𝑎2
24𝜎𝜎2 𝑡𝑡𝑅𝑅 

where D is diffusivity, a is capillary radius, 
tR is the peak appearence time and σ2 is 
the peak variance. Using this method 
diffusivities can be determined with a few 
percent deviation. 

Conclusion. The FIDA based methodology is a new approach for autoantibody 
detection. In SLE it holds promise for being used for patient stratification and 
monitoring of disease activity. Future applications include therapeutic drug monitoring 
and immunogenicity testing. 

Figure 2. The FIDA assay is 
fully automated with the use of 
dedicated equipment. 
Fluorescence detection is used 
due to the high sensitivity as 
well as the ability to selectively 
detect the analyte even in 
complex sample matrices such 
as human blood plasma.  

The steps of the FIDA assay are given here.  
Initially he capillary is rinsed with buffer at high speed 
in order to clean the inner capillary surface. Next the 
sample is introduced. The a narrow indicator zone is 
injected. A parabolic flow profile is obtained by a pres-
sure gradient. The indicator is spread over a broader 
area due to the parabolic flow profile and the radial dif-
fusivity. Finally the indicator is detected at the detector. 
The width of the peak holds information on the analyte 
concentration in the sample.U N I V E R S I T Y  O F  C O P E N H A G E N 
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Figure 1. The automated FIDA 
protocol is performed using dedicated 
equipment. The inlet vials contain 
sample, indicator solution and 
washing solutions. A hydrodynamic 
flow is employed giving rise to a 
parabolic flow profile (insert). The 
dispersion of the indicator measured 
at the detector increases if antibodies 
in the sample have bound the 
indicator 

Figure 3. In the automated 
FIDA assay the same indicator 
peak area is always detected 
at all analyte concentrations. 
The indicator peak shape does 
vary with analyte 
concentration. This is due to a 
change in apparent size and 
thus diffusivity of the indicator 
when it is bound by the 
analyte. 

Figure 4. The steps of the FIDA 
assay are given here. Initially 
the capillary is rinsed with buffer 
at high speed in order to clean 
the inner capillary surface. Next 
the sample is introduced. The a 
narrow indicator zone is 
injected. A parabolic flow profile 
is obtained by a pressure 
gradient. The indicator is spread 
over a broader area due to the 
parabolic flow profile and the 
radial diffusivity. Finally the 
indicator is detected at the 
detector. The width of the peak 
holds information on the analyte 
concentration in the sample. 

Figure 6. Diffusivity of fluorescein as a 
function of HSA concentration. This 
standard curve has been used to estimate 
the concentration of HSA in human blood 
plasma samples with a standard deviation 
below 7%. The standard curve has been 
fitted by the following binding isotherm: 

𝐷𝐷𝑎𝑎𝑎𝑎𝑎𝑎 =
𝐷𝐷𝐼𝐼 − 𝐷𝐷𝐼𝐼𝐼𝐼
𝐴𝐴 𝐾𝐾 + 1 + 𝐷𝐷𝐼𝐼𝐼𝐼

where Dapp is the apparent indicator 
diffusivity, DI is indicator diffusivity, DIA is 
the diffusivity of the indicator-analyte 
complex, and K is the binding constant. 

Figure 7. Apparent diffusivity of a 32-bp 
DNA sequence as a function of anti-DNA 
antibody concentration. Data have been 
obtained in 0%, 20% and 85% human 
blood plasma spiked with the model 
antibody. After correcting the observed 
diffusivities for changes in the viscosity 
only minor deviation is observed between 
the standard curves.  

Figure 8. Relative diffusivity of three short 
DNA sequences in plasma samples from 
six Systemic Lupus Erythematous (SLE) 
patients. SLE is an autoimmune disease 
characterized by development of 
antibodies against double stranded DNA 
among other things. These results indicate 
that the antibodies developed by the 
patients are directed against specific DNA 
sequences rather than double stranded 
DNA in general. 

Figure 5. Two sample Taylorgrams 
showing fluorescein in buffer and HSA 
solution respectively. In this example 
mixing is done inside the capillary 
following injection due to the radial 
diffusion. The apparent diffusivity of 
fluorescein is calculated from the simple 
TDA equation: 

𝐷𝐷 = 𝑎𝑎2
24𝜎𝜎2 𝑡𝑡𝑅𝑅 

where D is diffusivity, a is capillary radius, 
tR is the peak appearence time and σ2 is 
the peak variance. Using this method 
diffusivities can be determined with a few 
percent deviation. 

Conclusion. The FIDA based methodology is a new approach for autoantibody 
detection. In SLE it holds promise for being used for patient stratification and 
monitoring of disease activity. Future applications include therapeutic drug monitoring 
and immunogenicity testing. 

Figure 2. The FIDA assay is 
fully automated with the use of 
dedicated equipment. 
Fluorescence detection is used 
due to the high sensitivity as 
well as the ability to selectively 
detect the analyte even in 
complex sample matrices such 
as human blood plasma.  

Apparent diffusivity of a 32-bp DNA sequence as a 
function of anti-DNA antibody concentration. Data 
have been obtained in 0%, 20% and 85% human 
blood plasma spiked with the model antibody. After 
correcting the observed diffusivities for changes in the 
viscosity only minor deviation is observed between 
the standard curves.

Diffusivity of fluorescein as a function of HSA  
concentration. This standard curve has been used 
to estimate he concentration of HSA in human blood 
plasma samples with a standard deviation below  
7%. The standard curve has been fitted by the  
following binding isotherm:

where Dapp is the apparent indicator diffusivity, DI 
is indicator diffusivity, DIA is the diffusivity of the  
indicator-analyte complex, and K is the binding  
constant.

Relative diffusivity of three short DNA sequences in 
plasma samples from six Systemic Lupus Erythema-
tous (SLE) patients. SLE is an autoimmune disease 
characterized by development of antibodies against 
double stranded DNA among other things. These  
results indicate that the antibodies developed by the 
patients are directed against specific DNA sequences  
rather than double stranded DNA in general.

Two sample Taylorgrams showing fluorescein in  
buffer and HSA solution respectively. In this  
example mixing is done inside the capillary follow-
ing injection due to the radial diffusion. The apparent  
diffusivity of fluorescein is calculated from the  
simple TDA equation:

where D is diffusivity, a is capillary radius, tR is the 
peak appearence time and σ2 is the peak variance. 
Using this method diffusivities can be determined 
with a few percent deviation.
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Figure 1. The automated FIDA 
protocol is performed using dedicated 
equipment. The inlet vials contain 
sample, indicator solution and 
washing solutions. A hydrodynamic 
flow is employed giving rise to a 
parabolic flow profile (insert). The 
dispersion of the indicator measured 
at the detector increases if antibodies 
in the sample have bound the 
indicator 

Figure 3. In the automated 
FIDA assay the same indicator 
peak area is always detected 
at all analyte concentrations. 
The indicator peak shape does 
vary with analyte 
concentration. This is due to a 
change in apparent size and 
thus diffusivity of the indicator 
when it is bound by the 
analyte. 

Figure 4. The steps of the FIDA 
assay are given here. Initially 
the capillary is rinsed with buffer 
at high speed in order to clean 
the inner capillary surface. Next 
the sample is introduced. The a 
narrow indicator zone is 
injected. A parabolic flow profile 
is obtained by a pressure 
gradient. The indicator is spread 
over a broader area due to the 
parabolic flow profile and the 
radial diffusivity. Finally the 
indicator is detected at the 
detector. The width of the peak 
holds information on the analyte 
concentration in the sample. 

Figure 6. Diffusivity of fluorescein as a 
function of HSA concentration. This 
standard curve has been used to estimate 
the concentration of HSA in human blood 
plasma samples with a standard deviation 
below 7%. The standard curve has been 
fitted by the following binding isotherm: 

𝐷𝐷𝑎𝑎𝑎𝑎𝑎𝑎 =
𝐷𝐷𝐼𝐼 − 𝐷𝐷𝐼𝐼𝐼𝐼
𝐴𝐴 𝐾𝐾 + 1 + 𝐷𝐷𝐼𝐼𝐼𝐼

where Dapp is the apparent indicator 
diffusivity, DI is indicator diffusivity, DIA is 
the diffusivity of the indicator-analyte 
complex, and K is the binding constant. 

Figure 7. Apparent diffusivity of a 32-bp 
DNA sequence as a function of anti-DNA 
antibody concentration. Data have been 
obtained in 0%, 20% and 85% human 
blood plasma spiked with the model 
antibody. After correcting the observed 
diffusivities for changes in the viscosity 
only minor deviation is observed between 
the standard curves.  

Figure 8. Relative diffusivity of three short 
DNA sequences in plasma samples from 
six Systemic Lupus Erythematous (SLE) 
patients. SLE is an autoimmune disease 
characterized by development of 
antibodies against double stranded DNA 
among other things. These results indicate 
that the antibodies developed by the 
patients are directed against specific DNA 
sequences rather than double stranded 
DNA in general. 

Figure 5. Two sample Taylorgrams 
showing fluorescein in buffer and HSA 
solution respectively. In this example 
mixing is done inside the capillary 
following injection due to the radial 
diffusion. The apparent diffusivity of 
fluorescein is calculated from the simple 
TDA equation: 

𝐷𝐷 = 𝑎𝑎2
24𝜎𝜎2 𝑡𝑡𝑅𝑅 

where D is diffusivity, a is capillary radius, 
tR is the peak appearence time and σ2 is 
the peak variance. Using this method 
diffusivities can be determined with a few 
percent deviation. 

Conclusion. The FIDA based methodology is a new approach for autoantibody 
detection. In SLE it holds promise for being used for patient stratification and 
monitoring of disease activity. Future applications include therapeutic drug monitoring 
and immunogenicity testing. 

Figure 2. The FIDA assay is 
fully automated with the use of 
dedicated equipment. 
Fluorescence detection is used 
due to the high sensitivity as 
well as the ability to selectively 
detect the analyte even in 
complex sample matrices such 
as human blood plasma.  
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Figure 1. The automated FIDA 
protocol is performed using dedicated 
equipment. The inlet vials contain 
sample, indicator solution and 
washing solutions. A hydrodynamic 
flow is employed giving rise to a 
parabolic flow profile (insert). The 
dispersion of the indicator measured 
at the detector increases if antibodies 
in the sample have bound the 
indicator 

Figure 3. In the automated 
FIDA assay the same indicator 
peak area is always detected 
at all analyte concentrations. 
The indicator peak shape does 
vary with analyte 
concentration. This is due to a 
change in apparent size and 
thus diffusivity of the indicator 
when it is bound by the 
analyte. 

Figure 4. The steps of the FIDA 
assay are given here. Initially 
the capillary is rinsed with buffer 
at high speed in order to clean 
the inner capillary surface. Next 
the sample is introduced. The a 
narrow indicator zone is 
injected. A parabolic flow profile 
is obtained by a pressure 
gradient. The indicator is spread 
over a broader area due to the 
parabolic flow profile and the 
radial diffusivity. Finally the 
indicator is detected at the 
detector. The width of the peak 
holds information on the analyte 
concentration in the sample. 

Figure 6. Diffusivity of fluorescein as a 
function of HSA concentration. This 
standard curve has been used to estimate 
the concentration of HSA in human blood 
plasma samples with a standard deviation 
below 7%. The standard curve has been 
fitted by the following binding isotherm: 

𝐷𝐷𝑎𝑎𝑎𝑎𝑎𝑎 =
𝐷𝐷𝐼𝐼 − 𝐷𝐷𝐼𝐼𝐼𝐼
𝐴𝐴 𝐾𝐾 + 1 + 𝐷𝐷𝐼𝐼𝐼𝐼

where Dapp is the apparent indicator 
diffusivity, DI is indicator diffusivity, DIA is 
the diffusivity of the indicator-analyte 
complex, and K is the binding constant. 

Figure 7. Apparent diffusivity of a 32-bp 
DNA sequence as a function of anti-DNA 
antibody concentration. Data have been 
obtained in 0%, 20% and 85% human 
blood plasma spiked with the model 
antibody. After correcting the observed 
diffusivities for changes in the viscosity 
only minor deviation is observed between 
the standard curves.  

Figure 8. Relative diffusivity of three short 
DNA sequences in plasma samples from 
six Systemic Lupus Erythematous (SLE) 
patients. SLE is an autoimmune disease 
characterized by development of 
antibodies against double stranded DNA 
among other things. These results indicate 
that the antibodies developed by the 
patients are directed against specific DNA 
sequences rather than double stranded 
DNA in general. 

Figure 5. Two sample Taylorgrams 
showing fluorescein in buffer and HSA 
solution respectively. In this example 
mixing is done inside the capillary 
following injection due to the radial 
diffusion. The apparent diffusivity of 
fluorescein is calculated from the simple 
TDA equation: 

𝐷𝐷 = 𝑎𝑎2
24𝜎𝜎2 𝑡𝑡𝑅𝑅 

where D is diffusivity, a is capillary radius, 
tR is the peak appearence time and σ2 is 
the peak variance. Using this method 
diffusivities can be determined with a few 
percent deviation. 

Conclusion. The FIDA based methodology is a new approach for autoantibody 
detection. In SLE it holds promise for being used for patient stratification and 
monitoring of disease activity. Future applications include therapeutic drug monitoring 
and immunogenicity testing. 

Figure 2. The FIDA assay is 
fully automated with the use of 
dedicated equipment. 
Fluorescence detection is used 
due to the high sensitivity as 
well as the ability to selectively 
detect the analyte even in 
complex sample matrices such 
as human blood plasma.  
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Figure 1. The automated FIDA 
protocol is performed using dedicated 
equipment. The inlet vials contain 
sample, indicator solution and 
washing solutions. A hydrodynamic 
flow is employed giving rise to a 
parabolic flow profile (insert). The 
dispersion of the indicator measured 
at the detector increases if antibodies 
in the sample have bound the 
indicator 

Figure 3. In the automated 
FIDA assay the same indicator 
peak area is always detected 
at all analyte concentrations. 
The indicator peak shape does 
vary with analyte 
concentration. This is due to a 
change in apparent size and 
thus diffusivity of the indicator 
when it is bound by the 
analyte. 

Figure 4. The steps of the FIDA 
assay are given here. Initially 
the capillary is rinsed with buffer 
at high speed in order to clean 
the inner capillary surface. Next 
the sample is introduced. The a 
narrow indicator zone is 
injected. A parabolic flow profile 
is obtained by a pressure 
gradient. The indicator is spread 
over a broader area due to the 
parabolic flow profile and the 
radial diffusivity. Finally the 
indicator is detected at the 
detector. The width of the peak 
holds information on the analyte 
concentration in the sample. 

Figure 6. Diffusivity of fluorescein as a 
function of HSA concentration. This 
standard curve has been used to estimate 
the concentration of HSA in human blood 
plasma samples with a standard deviation 
below 7%. The standard curve has been 
fitted by the following binding isotherm: 

𝐷𝐷𝑎𝑎𝑎𝑎𝑎𝑎 =
𝐷𝐷𝐼𝐼 − 𝐷𝐷𝐼𝐼𝐼𝐼
𝐴𝐴 𝐾𝐾 + 1 + 𝐷𝐷𝐼𝐼𝐼𝐼

where Dapp is the apparent indicator 
diffusivity, DI is indicator diffusivity, DIA is 
the diffusivity of the indicator-analyte 
complex, and K is the binding constant. 

Figure 7. Apparent diffusivity of a 32-bp 
DNA sequence as a function of anti-DNA 
antibody concentration. Data have been 
obtained in 0%, 20% and 85% human 
blood plasma spiked with the model 
antibody. After correcting the observed 
diffusivities for changes in the viscosity 
only minor deviation is observed between 
the standard curves.  

Figure 8. Relative diffusivity of three short 
DNA sequences in plasma samples from 
six Systemic Lupus Erythematous (SLE) 
patients. SLE is an autoimmune disease 
characterized by development of 
antibodies against double stranded DNA 
among other things. These results indicate 
that the antibodies developed by the 
patients are directed against specific DNA 
sequences rather than double stranded 
DNA in general. 

Figure 5. Two sample Taylorgrams 
showing fluorescein in buffer and HSA 
solution respectively. In this example 
mixing is done inside the capillary 
following injection due to the radial 
diffusion. The apparent diffusivity of 
fluorescein is calculated from the simple 
TDA equation: 

𝐷𝐷 = 𝑎𝑎2
24𝜎𝜎2 𝑡𝑡𝑅𝑅 

where D is diffusivity, a is capillary radius, 
tR is the peak appearence time and σ2 is 
the peak variance. Using this method 
diffusivities can be determined with a few 
percent deviation. 

Conclusion. The FIDA based methodology is a new approach for autoantibody 
detection. In SLE it holds promise for being used for patient stratification and 
monitoring of disease activity. Future applications include therapeutic drug monitoring 
and immunogenicity testing. 

Figure 2. The FIDA assay is 
fully automated with the use of 
dedicated equipment. 
Fluorescence detection is used 
due to the high sensitivity as 
well as the ability to selectively 
detect the analyte even in 
complex sample matrices such 
as human blood plasma.  

Results
1 In the automated FIDA assay 

the same indicator peak area is 
always detected at all analyte  
concentrations. The indicator  
peak shape does vary with  
analyte concentration. This is due 
to a change in apparent size and 
thus diffusivity of the indicator 
when it is bound by the analyte.
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Figure 1. The automated FIDA 
protocol is performed using dedicated 
equipment. The inlet vials contain 
sample, indicator solution and 
washing solutions. A hydrodynamic 
flow is employed giving rise to a 
parabolic flow profile (insert). The 
dispersion of the indicator measured 
at the detector increases if antibodies 
in the sample have bound the 
indicator 

Figure 3. In the automated 
FIDA assay the same indicator 
peak area is always detected 
at all analyte concentrations. 
The indicator peak shape does 
vary with analyte 
concentration. This is due to a 
change in apparent size and 
thus diffusivity of the indicator 
when it is bound by the 
analyte. 

Figure 4. The steps of the FIDA 
assay are given here. Initially 
the capillary is rinsed with buffer 
at high speed in order to clean 
the inner capillary surface. Next 
the sample is introduced. The a 
narrow indicator zone is 
injected. A parabolic flow profile 
is obtained by a pressure 
gradient. The indicator is spread 
over a broader area due to the 
parabolic flow profile and the 
radial diffusivity. Finally the 
indicator is detected at the 
detector. The width of the peak 
holds information on the analyte 
concentration in the sample. 

Figure 6. Diffusivity of fluorescein as a 
function of HSA concentration. This 
standard curve has been used to estimate 
the concentration of HSA in human blood 
plasma samples with a standard deviation 
below 7%. The standard curve has been 
fitted by the following binding isotherm: 

𝐷𝐷𝑎𝑎𝑎𝑎𝑎𝑎 =
𝐷𝐷𝐼𝐼 − 𝐷𝐷𝐼𝐼𝐼𝐼
𝐴𝐴 𝐾𝐾 + 1 + 𝐷𝐷𝐼𝐼𝐼𝐼

where Dapp is the apparent indicator 
diffusivity, DI is indicator diffusivity, DIA is 
the diffusivity of the indicator-analyte 
complex, and K is the binding constant. 

Figure 7. Apparent diffusivity of a 32-bp 
DNA sequence as a function of anti-DNA 
antibody concentration. Data have been 
obtained in 0%, 20% and 85% human 
blood plasma spiked with the model 
antibody. After correcting the observed 
diffusivities for changes in the viscosity 
only minor deviation is observed between 
the standard curves.  

Figure 8. Relative diffusivity of three short 
DNA sequences in plasma samples from 
six Systemic Lupus Erythematous (SLE) 
patients. SLE is an autoimmune disease 
characterized by development of 
antibodies against double stranded DNA 
among other things. These results indicate 
that the antibodies developed by the 
patients are directed against specific DNA 
sequences rather than double stranded 
DNA in general. 

Figure 5. Two sample Taylorgrams 
showing fluorescein in buffer and HSA 
solution respectively. In this example 
mixing is done inside the capillary 
following injection due to the radial 
diffusion. The apparent diffusivity of 
fluorescein is calculated from the simple 
TDA equation: 

𝐷𝐷 = 𝑎𝑎2
24𝜎𝜎2 𝑡𝑡𝑅𝑅 

where D is diffusivity, a is capillary radius, 
tR is the peak appearence time and σ2 is 
the peak variance. Using this method 
diffusivities can be determined with a few 
percent deviation. 

Conclusion. The FIDA based methodology is a new approach for autoantibody 
detection. In SLE it holds promise for being used for patient stratification and 
monitoring of disease activity. Future applications include therapeutic drug monitoring 
and immunogenicity testing. 

Figure 2. The FIDA assay is 
fully automated with the use of 
dedicated equipment. 
Fluorescence detection is used 
due to the high sensitivity as 
well as the ability to selectively 
detect the analyte even in 
complex sample matrices such 
as human blood plasma.  
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Figure 1. The automated FIDA 
protocol is performed using dedicated 
equipment. The inlet vials contain 
sample, indicator solution and 
washing solutions. A hydrodynamic 
flow is employed giving rise to a 
parabolic flow profile (insert). The 
dispersion of the indicator measured 
at the detector increases if antibodies 
in the sample have bound the 
indicator 

Figure 3. In the automated 
FIDA assay the same indicator 
peak area is always detected 
at all analyte concentrations. 
The indicator peak shape does 
vary with analyte 
concentration. This is due to a 
change in apparent size and 
thus diffusivity of the indicator 
when it is bound by the 
analyte. 

Figure 4. The steps of the FIDA 
assay are given here. Initially 
the capillary is rinsed with buffer 
at high speed in order to clean 
the inner capillary surface. Next 
the sample is introduced. The a 
narrow indicator zone is 
injected. A parabolic flow profile 
is obtained by a pressure 
gradient. The indicator is spread 
over a broader area due to the 
parabolic flow profile and the 
radial diffusivity. Finally the 
indicator is detected at the 
detector. The width of the peak 
holds information on the analyte 
concentration in the sample. 

Figure 6. Diffusivity of fluorescein as a 
function of HSA concentration. This 
standard curve has been used to estimate 
the concentration of HSA in human blood 
plasma samples with a standard deviation 
below 7%. The standard curve has been 
fitted by the following binding isotherm: 

𝐷𝐷𝑎𝑎𝑎𝑎𝑎𝑎 =
𝐷𝐷𝐼𝐼 − 𝐷𝐷𝐼𝐼𝐼𝐼
𝐴𝐴 𝐾𝐾 + 1 + 𝐷𝐷𝐼𝐼𝐼𝐼

where Dapp is the apparent indicator 
diffusivity, DI is indicator diffusivity, DIA is 
the diffusivity of the indicator-analyte 
complex, and K is the binding constant. 

Figure 7. Apparent diffusivity of a 32-bp 
DNA sequence as a function of anti-DNA 
antibody concentration. Data have been 
obtained in 0%, 20% and 85% human 
blood plasma spiked with the model 
antibody. After correcting the observed 
diffusivities for changes in the viscosity 
only minor deviation is observed between 
the standard curves.  

Figure 8. Relative diffusivity of three short 
DNA sequences in plasma samples from 
six Systemic Lupus Erythematous (SLE) 
patients. SLE is an autoimmune disease 
characterized by development of 
antibodies against double stranded DNA 
among other things. These results indicate 
that the antibodies developed by the 
patients are directed against specific DNA 
sequences rather than double stranded 
DNA in general. 

Figure 5. Two sample Taylorgrams 
showing fluorescein in buffer and HSA 
solution respectively. In this example 
mixing is done inside the capillary 
following injection due to the radial 
diffusion. The apparent diffusivity of 
fluorescein is calculated from the simple 
TDA equation: 

𝐷𝐷 = 𝑎𝑎2
24𝜎𝜎2 𝑡𝑡𝑅𝑅 

where D is diffusivity, a is capillary radius, 
tR is the peak appearence time and σ2 is 
the peak variance. Using this method 
diffusivities can be determined with a few 
percent deviation. 

Conclusion. The FIDA based methodology is a new approach for autoantibody 
detection. In SLE it holds promise for being used for patient stratification and 
monitoring of disease activity. Future applications include therapeutic drug monitoring 
and immunogenicity testing. 

Figure 2. The FIDA assay is 
fully automated with the use of 
dedicated equipment. 
Fluorescence detection is used 
due to the high sensitivity as 
well as the ability to selectively 
detect the analyte even in 
complex sample matrices such 
as human blood plasma.  
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Figure 1. The automated FIDA 
protocol is performed using dedicated 
equipment. The inlet vials contain 
sample, indicator solution and 
washing solutions. A hydrodynamic 
flow is employed giving rise to a 
parabolic flow profile (insert). The 
dispersion of the indicator measured 
at the detector increases if antibodies 
in the sample have bound the 
indicator 

Figure 3. In the automated 
FIDA assay the same indicator 
peak area is always detected 
at all analyte concentrations. 
The indicator peak shape does 
vary with analyte 
concentration. This is due to a 
change in apparent size and 
thus diffusivity of the indicator 
when it is bound by the 
analyte. 

Figure 4. The steps of the FIDA 
assay are given here. Initially 
the capillary is rinsed with buffer 
at high speed in order to clean 
the inner capillary surface. Next 
the sample is introduced. The a 
narrow indicator zone is 
injected. A parabolic flow profile 
is obtained by a pressure 
gradient. The indicator is spread 
over a broader area due to the 
parabolic flow profile and the 
radial diffusivity. Finally the 
indicator is detected at the 
detector. The width of the peak 
holds information on the analyte 
concentration in the sample. 

Figure 6. Diffusivity of fluorescein as a 
function of HSA concentration. This 
standard curve has been used to estimate 
the concentration of HSA in human blood 
plasma samples with a standard deviation 
below 7%. The standard curve has been 
fitted by the following binding isotherm: 

𝐷𝐷𝑎𝑎𝑎𝑎𝑎𝑎 =
𝐷𝐷𝐼𝐼 − 𝐷𝐷𝐼𝐼𝐼𝐼
𝐴𝐴 𝐾𝐾 + 1 + 𝐷𝐷𝐼𝐼𝐼𝐼

where Dapp is the apparent indicator 
diffusivity, DI is indicator diffusivity, DIA is 
the diffusivity of the indicator-analyte 
complex, and K is the binding constant. 

Figure 7. Apparent diffusivity of a 32-bp 
DNA sequence as a function of anti-DNA 
antibody concentration. Data have been 
obtained in 0%, 20% and 85% human 
blood plasma spiked with the model 
antibody. After correcting the observed 
diffusivities for changes in the viscosity 
only minor deviation is observed between 
the standard curves.  

Figure 8. Relative diffusivity of three short 
DNA sequences in plasma samples from 
six Systemic Lupus Erythematous (SLE) 
patients. SLE is an autoimmune disease 
characterized by development of 
antibodies against double stranded DNA 
among other things. These results indicate 
that the antibodies developed by the 
patients are directed against specific DNA 
sequences rather than double stranded 
DNA in general. 

Figure 5. Two sample Taylorgrams 
showing fluorescein in buffer and HSA 
solution respectively. In this example 
mixing is done inside the capillary 
following injection due to the radial 
diffusion. The apparent diffusivity of 
fluorescein is calculated from the simple 
TDA equation: 

𝐷𝐷 = 𝑎𝑎2
24𝜎𝜎2 𝑡𝑡𝑅𝑅 

where D is diffusivity, a is capillary radius, 
tR is the peak appearence time and σ2 is 
the peak variance. Using this method 
diffusivities can be determined with a few 
percent deviation. 

Conclusion. The FIDA based methodology is a new approach for autoantibody 
detection. In SLE it holds promise for being used for patient stratification and 
monitoring of disease activity. Future applications include therapeutic drug monitoring 
and immunogenicity testing. 

Figure 2. The FIDA assay is 
fully automated with the use of 
dedicated equipment. 
Fluorescence detection is used 
due to the high sensitivity as 
well as the ability to selectively 
detect the analyte even in 
complex sample matrices such 
as human blood plasma.  


