
        

Citation for published version:
Campbell, JP, Heaney, JLJ, Shemar, M, Baldwin, D, Griffin, AE, Oldridge, E, Goodall, M, Afzal, Z, Plant, T,
Cobbold, M, Jefferis, R, Jacobs, JFM, Hand, C & Drayson, MT 2017, 'Development of a rapid and quantitative
lateral flow assay for the simultaneous measurement of serum κ and λ immunoglobulin free light chains (FLC):
inception of a new near-patient FLC screening tool', Clinical Chemistry and Laboratory Medicine, vol. 55, no. 3,
pp. 424-434. https://doi.org/10.1515/cclm-2016-0194
DOI:
10.1515/cclm-2016-0194

Publication date:
2017

Document Version
Peer reviewed version

Link to publication

University of Bath

Alternative formats
If you require this document in an alternative format, please contact:
openaccess@bath.ac.uk

General rights
Copyright and moral rights for the publications made accessible in the public portal are retained by the authors and/or other copyright owners
and it is a condition of accessing publications that users recognise and abide by the legal requirements associated with these rights.

Take down policy
If you believe that this document breaches copyright please contact us providing details, and we will remove access to the work immediately
and investigate your claim.

Download date: 23. May. 2023

https://doi.org/10.1515/cclm-2016-0194
https://doi.org/10.1515/cclm-2016-0194
https://researchportal.bath.ac.uk/en/publications/c8f00143-abba-4fa2-a6f2-4aa31f9bcbe6


 

 

Figure 1. Illustration of the structure of a Seralite® device. After isolating the serum from whole blood, the 

serum sample is mixed with pre-measured application buffer using a fixed-volume pipette provided with the 

Seralite® kit, the mixed sample is then added to the sample port where it then makes contact with the receipt 

pad. It then continues to flow onto a conjugate release pad where it rehydrates and mixes with gold-labelled 

anti-κ and anti-λ FLCs monoclonal antibodies (mAbs) and also a gold-labelled anti-biotin mAb. The mixture 

of sample and gold-labelled antibodies then migrates to a nitrocellulose membrane that contains immobilised 

antigens that have been passively absorbed to three lines.  Line 1 contains a selection of purified κ FLC 

antigens and line 2 contains a selection of purified λ FLC antigens; these antigen preparations were isolated 

from human urine containing high levels of either κ or λ Bence Jones protein. κ and λ FLCs in the sample 

compete to bind to the gold-labelled anti-κ and anti-λ FLCs mAbs with the immobilised κ and λ antigens. 

Inhibition of anti-FLC mAbs binding to the test lines indicates presence of FLC in the sample: the signal 

produced from the gold-labelled mAbs bound to the purified FLC test lines is inversely proportional to the 

amount of FLCs in the sample. The gold-labelled anti-biotin mAb continues to flow across the membrane to 

line 3 where it binds to bovine serum albumin conjugated to biotin; this biotin system acts as a procedural 

control through normalizing the response of the test lines. 10 min after the sample is first applied to the 

device, the reflectance of light at each of the three lines is analysed on a portable reader (ADxLR3®); to do 

this, the user inserts a Seralite® device into the device slot in the reader, and then commences the scan by 

pressing ‘analyse’. The ratio of the amount of absorbance at the test line (T: κ or λ) to the amount of 

absorbance at the control line (C) is calculated as T/T+C to provide a normalized absorbance.  The values of 

sample T/T+C for κ and λ are compared to those from stored κ and λ calibration curves to provide κ FLC and 

λ FLC levels for the sample (mg/L) and the κ:λ FLC ratio is calculated. 



 

 

 

 

 

 

 

 

 

 

 

 

Figure 2. Representative κ and λ free light chain (FLC) calibration curves (A) showing the FLC test 

line/(test line+control line) value and FLC concentration (mg/L) generated by Seralite®.  The calibration 

ranges illustrated by these curves are 213–1.7 mg/L for κ FLC and 240–1.9 mg/L for λ FLC. Examples of 

linearity for κ (B) and λ (C). Serum samples containing either κ or λ FLC monoclonal protein were serially 

diluted 2-fold in sample buffer.  The solid line represents the linear (predicted) concentrations compared with 

the non-linear (acquired) concentrations represented by a dashed line.   
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Figure 3. Free light chain (FLC) parameters from 91 normal sera analysed using Freelite® and Seralite®. Κ 

(A) and λ (B) FLC concentrations, the κ:λ ratio (C) and the FLC difference (dFLC) (D) are presented.  Lines 

indicate the median  

 

 

 

 

 

 

 



 

Figure 4.  Comparison of the κ FLC (A) and λ FLC levels (B) from 120 patients analysed using Freelite® and Seralite®. Patients had conditions associated with 

dysregulation of polyclonal FLCs:  rheumatoid arthritis (n = 18); systemic lupus erythematosus (n = 16); Sjögren's syndrome (n =23); recurrent infections (n = 9); 

nephrotic syndrome (n =18); vasculitis (n = 11); B-cell non-Hodgkin lymphomas (n = 12); chronic lymphocytic leukaemia (n =13).  Lines indicate reference ranges 

for each assay: κ FLC: 3.30–19.40 mg/L for Freelite® and 5.25–22.66 mg/L for Seralite®; λ FLC  5.71–26.30 mg/L for Freelite® and 3.96–25.1 mg/L for Seralite®. 



 

Figure 5. Free light chain (FLC) parameters from multiple myeloma patient sera samples analysed using Freelite® and Seralite®.  Samples included IgG (n = 49), 

IgA (n =38) and light chain only (n = 122) myeloma patients at disease presentation. Data shown is for involved FLC level, κ : λ FLC ratio and the difference 

between the involved and uninvolved FLC (dFLC) for patients with either κ (n = 130, figures A, B and C ) or λ (n = 79, figures D, E and F) involved FLC.  Lines 

indicate the median. * Indicates Seralite® values were significantly different to Freelite®, p < .001 for all comparisons 



 

Figure 6.  Comparison of the κ:λ free light chain ratio for serum samples from healthy donors (n = 91) and myeloma patients (n =209) at disease presentation 

obtained using Freelite® and Seralite®. Lines represent the diagnostic ranges for each assay: 0.26–1.65 for Freelite® and 0.5–2.5 for Seralite®.  


