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 14 

PCB-based device fabrication process: 15 
In Figure 1S the various layers that comprise the PCB-based device are illustrated. The 16 

fabrication procedure is as follows: 17 
 18 

1. The PCB microfluidic network (rigid FR-4 substrate and lithographically patterned DPR) was 19 
fabricated by our industrial partner (Newbury Electronics Ltd) utilising standard PCB 20 
manufacturing techniques. 21 

2. A PET film (50 μm thickness, PET, VWR ® Polyester Sealing Films for ELISA) was machined 22 
(opening inlet and outlet ports) using the CO2 laser cutter (Epilog Mini 24 Legend Laser System, 23 
USA) and subsequently both PCB microfluidic network and PET film were placed in a pouch 24 
laminator (60 ºC, lamination speed around 4 mm/s).  25 

3. The two interfacing PMMA layers (3 mm thick PMMA 1, and 5 mm thick PMMA 2 as shown in 26 
SF1) were prepared in two steps: 27 

a. A double-sided (DS) adhesive 127 μm thick film (3M™ High Performance 28 
Acrylic Adhesive 200MP) was laminated on the PMMA surface employing 29 
the pouch laminator (room temperature, lamination speed around 4 mm/s).  30 

b. The stack (PMMA and DS) was milled using the CO2 laser cutter opening 31 
inlet and outlet ports. 32 

4. Finally, the two interfacing layers (PMMA 1 – DS and PMMA 2 – DS) where aligned and 33 
stacked on top of the sealed PCB microfluidic device. A 40 kPa constant pressure was applied 34 
for 1h to bond the components together at room temperature. 35 
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 36 
Figure 1S: Exploded view presenting the various PMMA, PET and double sided adhesive tape (DS) 37 
layers used to interface the PCB fabricated prototype with the required tubing for the dilution 38 
performance characterisation experiments. Both outlets C and D supply the two wells with diluted 39 
sample and bypassing diluent respectively. 40 

PMMA device fabrication process:  41 
In Figure 2S the various layers that comprise the PMMA-based device are demonstrated. More 42 

specifically, the PMMA microfluidic network comprising 3 PMMA sheets and two double sided 43 
adhesive (DS) layers (see Figure SF2a and b, layers PMMA 1 – DS 1 – thin PMMA – DS 2– PMMA 2) 44 
are shown in detail in exploded view and the device’s fabrication steps are summarised below: 45 
1. Using a pouch laminator, the stack illustrated in Figure SF2b was formed. Initially, the first DS 1 46 

layer (50μm thick 3M™ High Performance Acrylic Adhesive 200MP) was laminated on one side 47 
of the thin PMMA sheet (175 μm thick Goodfellow PMMA Acrylic sheet). For this step a pouch 48 
laminator was employed (60°C, lamination speed around 4 mm/s). Subsequently, the second 49 
DS layer (DS 2) was laminated on the other side of the thin PMMA sheet using again the pouch 50 
laminator (same lamination speed and temperature conditions). 51 

2. The DS 1-thin PMMA-DS 2 stack was micromachined using the CO2 laser cutter. The stack was 52 
placed on top of a PMMA sacrificial layer to facilitate the laser ablation process. The 53 
microfluidic network was cut through the 3-layer stack (Figure SF2b). 54 

3. Two PMMA layers (see Figure SF2, 1 mm thick PMMA 1 and 3 mm thick PMMA 2) were 55 
machined using the CO2 laser cutter. 56 

4. The three fabricated components (PMMA 1, DS 1-thin PMMA-DS 2 and PMMA 2) were aligned 57 
and bonded together by applying 40 kPa constant pressure for 1h at room temperature. 58 
 59 
The top PMMA interfacing layer (see Figure SF2, 3 mm thick PMMA 3 and DS 3) was fabricated 60 

in two steps: 61 
a. A DS adhesive 127 μm thick film (3M™ High Performance Acrylic Adhesive 200MP) 62 
was laminated on the PMMA surface employing the pouch laminator (room 63 
temperature, lamination speed ~ 4 mm/s). 64 
b. The stack (see Figure SFa, PMMA 3 and DS 3) was milled using the CO2 laser cutter 65 
opening inlet and outlet ports. 66 
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 67 
The final step of the PMMA-based prototype required the top interfacing PMMA layer (Figure 68 
SF2a, PMMA 3 and DS 3, fabrication steps 5 and 6) and the microfluidic device (fabrication 69 
steps 1 to 4) to be aligned and stacked. A 40 kPa constant pressure was applied for 1h to bond 70 
the components together at room temperature. 71 

 72 
Figure 2S: Exploded view presenting the various PMMA and double sided adhesive tape (DS) layers 73 
used to fabricate the microfluidic PMMA prototype. 74 

 75 
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