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Researchers are developing cotton 
thread-based colorimetric 
microfluidic devices

The use of Point-of-Care (POC) devices is
increasingly widespread for the quick and simple
analysis of clinical samples. As the analysis can be
performed in situ, there is no need to transport
the sample to the laboratory. In addition, thanks
to the characteristics of such devices, the analysis
can be performed by whoever needs to monitor
the clinical parameter in question—be they
specialist personnel or the users themselves.

The evolution of these devices centres mainly on the development of new
‘recognition chemicals’ that enable the relevant compounds to be monitored in the
fastest, simplest, and most reliable way possible. In addition, other factors related to
what is known as ‘green chemistry’ must be taken into account. This seeks to ensure
that the devices being developed produce the least possible amount of waste, and
that the materials involved generate the minimal hazardous substances.

Against this backdrop, the ECsens research group at the University of Granada
(UGR)(@ECsens_ugr) is working on the development of cotton thread-based
colorimetric microfluidic devices.

A simple, fast and reliable method
Over the past few years, the UGR researchers have developed various devices based
on cotton thread combined with a smartphone to photograph the device, analyse the
colour produced in the testing, and calculate the concentration. For example, the
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concentration of potassium in water, of creatinine in urine, or of glucose in blood can
be calculated by adding just a tiny volume of the relevant sample into the device,
which provides the results in seconds.

The use of cotton thread as a support has several advantages. On the one hand,
thanks to its capillary properties and morphology, it is possible to design highly user-
friendly devices. Only the tiniest sample needs to be provided, which seeps by
capillary action from the sampling area to the recognition area, where a particular
colour will appear, depending on the concentration of the compound being analysed.
The device contains all the reagents necessary to provide a clear result, with very
short reaction times (10–60 seconds).

On the other hand, by using cotton thread, such devices need very small volumes of
reagents (normally between 1 and 10 microlitres). The use of very small quantities of
reagent, together with the biodegradable nature of cotton, renders the entire
analytical system extremely environmentally-friendly.
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