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I. Abstract Body 

The platform consists of an optically transparent capillary, in which porous cryogel monoliths were generated. For their generation, depending on the application, one or more polymer solutions containing a photo reactive polymer and capture molecules of interest are injected into the capillary and subsequently transformed into functionalized cryogel arrays through in situ UV polymerization after freezing (Fig. 1).1,2,3 The so prepared cryogel arrays in capillaries provide through their 3-D configuration compared to 2-D platform (e.g., lateral flow test) a huge load capacity for capture molecules which is a great attribute for assay sensitivity enhancement. The presented platform is easy to manufacture, allows multiplexing, simple optical detection and could be used as a disposable product for high-throughput applications.
Using active fluid transport, the utility of the platform was demonstrated for different applications.

1. Application: Simultaneous fluorescence detection of antibodies
After immobilizing recombinant Borrelia proteins including (OspC, VIsE1), we demonstrated via a dual fluorescence immunoassay that the platform allows the simultaneous detection of IgG and IgM antibodies in sera from Borrelia-infected patients within 1 hour (Fig. 2). A study conducted with the platform and commercial lateral flow immunoassays showed that both platforms were comparable in sensitivity, whereas the cryogel arrays platform was less sensitive for IgG antibody (- 6.9 %) but equally sensitive for IgM antibody detection.

2. Application: Strong enrichment of an analyte
Beside the multiplexing advantage, such a platform could also be used for affinity extraction applications (Fig. 3). As test example, using cryogel monoliths containing boronic acid groups, dopamine was successfully preconcentrated from bovine serum albumin or urine solutions and enrichment factors up to 620 in less than 3 hours were achieved. After such a strong enrichment, elution volumes can be analyzed with simple quantification detectors (e.g., photometer, amperemeter). 
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Figure 1. Preparation of surface attached cryogel monoliths in capillaries. A solution or several solutions are sucked into the capillary. In the case of different solutions, an air compartment is generated to avoid mixing. Thereafter, the solution within the capillaries is frozen at subzero temperatures to obtain a phase separation between ice crystals and the liquid microphase which mostly consists of the polymer. Upon UV light, C,H-insertion crosslinking reactions occur in the liquid phase. By thawing, a stable porous network and capillaries containing one or many cryogel compartments are generated.2,4
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Figure 2. a) White light image of a capillary prepared with cryogel compartments, in which different biomolecules (e.g., Borrelia antigens) were immobilized. b) and c) Fluorescence micrographs showing tipical assay results for a negative (BSP 8070) and a positive sample (PS 1670).
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Figure 3. a) White light image of capillary completely packed with cryogel monoliths. b) Amperometric measurement of concentrated dopamine samples from synthetic urine in 0.1 M HCl. c) Dopamine calibration with standard solutions.
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