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Abstract

An optical platform was developed for the simultaneous detection of biomarkers for sep-
sis. It makes use of a polymethyl methacrylate chip constituted by thirteen microchannels,
each of one devoted to the detection of a single biomarker. A suitable chemistry is im-
plemented on the channel surface in order to create a sensing layer containing the capture
antibody. In terms of biomarkers, the attention was focused on C-reactive protein, soluble
urokinase plasminogen activator receptor, procalcitonin, and interleukin 6 among the various
interleukins. Bioassays for the different chosen biomarkers have been performed in order to
identify the best conditions for the immunoassays. The optical platform, ready to be used
in the hospital, makes use of a diffractive optical element (DOE) able to generate 13 parallel
lines (each one in correspondence of each channel of the microfluidic chip) when it is illu-
minated by a laser diode (LD) at a working wavelength of 635 nm. Moreover, an array of
13 coloured glass absorbing filters, faced on the sensitive part of a CCD camera, guarantees
the parallel acquisition of the data. All the hardware components and the software modules
were chosen and designed in order to be integrated in the final Hemospec prototype, which
was implemented and used for the detection of the selected biomarker, the C-reactive protein
(CRP), by an optimised immunoassay in spiked plasma samples and in real plasma samples
from patients. This work was conducted within the EU FP7 Project HEMOSPEC.
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