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Photolinker-free photoimmobilization of antibodies 
onto cellulose for the preparation of immunoassay 
membranes 

Julie Credou,a Hervé Vollandb and Thomas Berthelota* ,  

1. Experimental 

1.1. Reagents and materials 

Papers used for performing the immunoassay membranes 
comprise celluloses CF1 and AE 98 Fast nitrocellulose from 
Whatman (Maidstone, Kent, UK). Immunochromatographic 
strips were prepared using No. 470 absorbent pad from 
Schleicher and Schuell BioScience GmBH (Dassel, Germany) 
and MIBA-020 backing card from Diagnostic Consulting 
Network (Carlsbad, CA, USA). Materials were cut using an 
automatic programmable cutter Guillotine Cutting CM4000 
Batch cutting system from BioDot (Irvine, CA, USA). Proteins 
(ovalbumin (OVA), Bovine Serum Albumin (BSA) and porcine 
skin gelatin), as well as chemical products for preparing buffers 
and colloidal gold solution were obtained from Sigma-Aldrich 
(St Louis, MO, USA). Water used in all experiments was 
purified by the Milli-Q system (Millipore, Brussels, Belgium). 
Monoclonal murine antibodies (murine mAbs) were produced 
at LERI (CEA, Saclay, France) as previously described 1. Goat 
anti-mouse antibodies (IgG + IgM (H+L)) were purchased from 
Jackson ImmunoResearch (West Grove, PA, USA). Irradiations 
were conducted at room temperature in a UV chamber CN-
15.LV UV viewing cabinet (Vilber Lourmat, Marne-la-Vallée, 
France). 96-Well polystyrene microplates (flat-bottom, crystal-
clear, from Greiner Bio-One S.A.S. Division Bioscience, Les 
Ulis, France) were used as container for migrations on 
immunochromatographic strips. Colorimetric intensity resulting 
from colloidal gold was quantified with a Molecular Imager 
VersaDocTM MP4000, in association with the software Quantity 
One 1-D Analysis (Bio-Rad, Hercules, CA, USA).  

1.2. Photoimmobilization of antibodies 

Murine monoclonal antibodies directed against OVA epitopes 
(1 mg mL-1 in 0.1 M potassium phosphate buffer, pH 7.4, 
40 µL cm-2 deposit) were photoimmobilized onto pristine CF1 
cellulose paper. They also were adsorbed onto nitrocellulose 
(positive control) and onto pristine CF1 cellulose paper 
(negative control) by regular 1-hour incubation at room 
temperature. Results obtained after photoimmobilization were 
compared to positive and negative controls. 

According to optimization results 2,3, the photoimmobilization 
process for antibody immobilization onto cellulose can be 
described as follows: (i) an antibody solution was dispensed 
onto a cellulose sheet (40 µL cm-2 on a 0.5 cm x 0.5 cm 
cellulose sheet); (ii) antibodies were concentrated by drying of 
the impregnated paper at 37°C, in a ventilated oven, for 15 
minutes; (iii) the system was irradiated at 365 nm (1050 µW 
cm-2) for 2h40 (about 10 J cm-2) for inducing 
photoimmobilization; and (iv) papers were intensively rinsed 
with a washing buffer (0.1M potassium phosphate buffer, pH 
7.4, containing 0.5 M NaCl and 0.5% (v/v) Tween 20) for 
removing non-immobilized antibodies.  
In order to discuss the mechanism involved in the 
photoimmobilization process, an experiment in which the 
substrate was irradiated prior to antibody deposit was 
performed. Thus, the steps previously described then occurred 
in the following order: (i) papers were dried at 37°C, in a 
ventilated oven, for 15 minutes; (ii) papers were irradiated at 
365 nm (1050 µW cm-2) for 2h40 (about 10 J cm-2); (iii) an 
antibody solution was dispensed onto the irradiated cellulose 
sheets (40 µL cm-2 on a 0.5 cm x 0.5 cm cellulose sheet) and 
left to incubate for 1 hour; and (iv) papers were intensively 
rinsed with a washing buffer (0.1M potassium phosphate 
buffer, pH 7.4, containing 0.5 M NaCl and 0.5% (v/v) Tween 
20) for removing non-immobilized antibodies. 
All membranes were then saturated with a gelatin solution (0.1 
M potassium phosphate buffer, pH 7.4, containing 0.5% (w/v) 
porcine gelatin and 0.15 M NaCl) for preventing nonspecific 
protein adsorption on membranes during immunoassays. 
Saturation was performed by impregnating and incubating the 
membranes with the gelatin solution overnight at 4°C, and then 
drying them at 37°C in a ventilated oven for 30 minutes. 

1.3. Immunochromatographic assays (LFIA) 

Immobilization rate and biological activity rate of the 
immobilized antibodies were evaluated by colloidal-gold-based 
lateral flow immunoassays (LFIA) 4. The signal intensity was 
quantitatively estimated by colorimetric measurement. All 
results were compared with adsorption on pristine cellulose 
(negative control) and nitrocellulose (positive control). 
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