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I. Abstract Body (up to 250 words)

In this study, we have developed a thread-paper microfluidic analytical device (µTPAD) for the determination of glucose directly in a whole blood sample. The analytical device is based on the enzymatic method for glucose in plasma using glucose oxidase and horseradish peroxidase combined with the chromogen TMB. Besides, all the analytical operations needed to perform the glucose determination have been included in the device itself, as it is red blood cell separation, conditioning, enzymatic recognition, and colorimetric transduction. 

To be possible the use of whole blood samples directly, a piece of separation membrane was located at the extreme of the cotton thread, where 3 µL of sample is dropped, retaining the blood cells from the sample and reaching to the cotton thread the free of cells plasma from sample. Later, it will be buffered to pH 7.4 thanks to the dry buffer retained along the thread. Finally, the sensing area of the device will turn into blue, depending on the glucose concentration in the sample.

In order to register the analytical parameter, R/B from RGB color space, from the sensing area, a smartphone running a homemade app that is capable to analyze, in real time, the color of the sensing area was used.  Consequently, the app analyzes the sensing area, determines when the R/B signal is steady and, finally, calculates the glucose concentration in the sample.
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