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2. RESULTS AND OUTLOOK 

PRIME targets to integrate new ultra-sensitive and selective sensors in the chip and readable with 
light. The final device will be remotely addressed and read using simple photonic elements that 
can be integrated in compact, portable, and low-cost operation-and-read devices. 
 

 

Figure 1, (left) PRIME nanoparticle-based sensor with a colorimetric thermal transducer and (right) 
channel-like sensor configuration. 

In the course of this task we have designed and prepared a prototype of the PRIME sensing 
function. The preparation of the channel structures within a microfluidic chip has been undertaken 
and functionalization protocols have been adapted to provide the channel with analyte-capturing 
antibodies (Figure 1). This channel in combination with the plasmonic nanoparticles provided with 
detection antibodies has demonstrated the possibility to lead, in the presence of an analyte, to 
heat that can change the colorimetric thermal transducer (CTT) developed at PRIME, which is 
the optical detection element. 

 

Figure 2, Validation of the immunoassay. The test was done the PRIME CTT with an internal control. All 
samples were run in triplicate.. 
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We have demonstrated at this stage the sensing concept using the PRIME CTT. The functional 
prototype of the sensing chips with PRIME CTT has demonstrated limits of detection of 
Carcinoembryonic Antigen (CEA) in the order of 1000 ng/mL Despite this the present microfluidic 
chip constitutes a demonstrator of the sensing function in the chip, we consider that there is room 
for improvement. The main remaining challenge at this stage would be to produce enough heat 
on the immunoassay to be able to induce a change in the color of the CTT. Improvements of 
these aspects are in progress within the framework of the project. 
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