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SI- Fig 1 A) Pressure sensitive adhesive (PSA) B) CAD model of microfluidic device C) desktop vinyl cutter 
D) PSA loaded in vinyl cutter with cut structure E) Peeling of residual structures F) Parts to assemble 
(PSA, glass slides, membranes) G) Device bonding  by applying pressure H) Assembled devices  
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SI- Fig 2 Cutting behavior of PDMS (250 μm thick), ARcare 92712, ARcare 90445, ARcare 90106 and 
ARseal 90880. The circles are marking the region with the most deformation of the designed structures. 
The number in brackets indicate the scale of the deformation. 
 

 
SI- Fig 3 Optical characterization of ARcare and ARseal pressure sensitive adhesives and PDMS for (A) 
Absorbance spectra and (C-D) autofluorescence spectra at three commonly used excitation 
wavelengths for fluorophores applied to cell-based assays. Data points are presented as mean values 
± SD (blue) for n = 4. 

4.2 Optimization of the rapid prototyping as well as physical and biological

characterization of materials

To analyze the cutting behavior of pressure sensitive adhesive tapes a defined structure was cut, residual
material removed and the deformation of the edges of the structure was measured.

When the digital model for the given chip design already exist, the chip structures can be cut
with in minutes. By primary evaluation of the plotting resolution structures down to 100 µm are cut.
The limiting factor for the machining of the pressure sensitive double-sided adhesive tapes is how easy
and under which deformation the residual material of the designed structure can be peeled of. This
represents the limit of the scale for cutting structures within pressure sensitive double side adhesive
tape.

Figure 12: Cutting behavior of PDMS (250 µm thick), ARcare 92712, ARcare 90445, ARcare 90106 and ARseal

90880. The circles are marking the region with the most deformation of the designed structures. The number in brackets

indicate the scale of the deformation.

Basically the proper machine set up of the cutting plotter is the base for a good machining of the
pressure sensitive double-sided adhesive tapes. First of all the quality of the used blade can heavily
influence the results, a new blade can produce structures down to 200 µm which can be pealed of
easily, in contrast a blunt blade can’t even cut the material with the same settings. Second the blade
adjustment (see section A.7) determines the peel-o↵ behavior as well. The blade should cut through
the whole upper release liner film and the adhesive tape and only partly through the lower release
liner. Several cutting forces were tried (from 60 gf up to 180 gf) but when the cutting force is to
low the material is not cut proper and when the cutting force is to high the lower release liner is cut
totally and the whole sample of the adhesive tape gets deformed in the cutting plotter. Therefore
a cutting force of 80 gf was determined for ARcare 92712 and ARcare 90445 and 100 gf for ARcare
90106 and ARseal 90880. As seen in Figure 12 the adhesive tapes cut with the same blade and the
settings mentioned in section 3.1 di↵er in the accuracy of the edges. The PDMS sample was cut with
a di↵erent blade. The grey circles indicate the area with the highest deformation. For ARcare 90445,
ARcare 90106 and ARseal 90880 as well as for the PDMS the deformation occurs within the inner
circular border. This part is cut in the patter of a polygon to created a round structure therefore
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SI- Fig 4 Oxygen: where in a circular structure with a wall thickness of 1mm (blue units in mm) oxygen 
is measured by micro sensor (green) and (B) vapor permeability of biomedical pressure sensitive 
adhesives: where medium (red) evaporation is measured through rectangular structure with a wall 
thickness of 3 mm. Data points are presented as mean values ± SD (blue) for n = 4. 
 
SI – Tab 1.  p-values for viability assay of PSA 
24h 48h Adhesive 
p= 0.0039 p= 0.58 ARcare 92712 
p= 0.0041 p= 0.877 ARcare 90445 
p= 0.0158 p= 0.75 ARcare 90106 
p= 0.0004 p= 0.37 ARseal 90880 
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