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1. Homemade spin coater 
All surfaces were modified by deposition of solvent mixtures using a homemade spin coater 

(Figure 1) [1]. 
 

 
Figure S1: Equipment for modification of surface topography of polymers. On the right, a set of devices with 

control electronics for precise dosing of mixed solutions on rotating material. Top left, a preview on the 

functional part of the device. 

2. Image analysis of surface pore area 

Data obtained by 3D optical microscope (Contour GT-K, Bruker) were processed using the the 
Gwyddion – Free SPM data analysis software, version 2.55 (D. Nečas, P. Klapetek, Czech Metrology 
Institute, Czech Republic) and ImageJ version 1.5 (W. Rasband, National Institutes of Health, United 
States). 
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a) Cross sections of the 3D topography maps were obtained by Profile Tool in Gwyddion 
software. For macro structured surfaces the cross section was taken in the height of 18 µm (z axis) 
and for meso structured the height of cross section was 5 µm (z axis). These resulting 2D images were 
used to analyze pores area and number of pores for a given area (800x800 µm) in ImageJ software. 

b) In the ImageJ software the 2D images of crossed sections were contrasted to highlight the 
pores (Figure 2 - A, C). Than the function “analyze particles” was used to get the images of outlined 
and numbered pores (Figure 2 - B, D) and table of results which contained information about number 
of pores and its area distribution. Resulting data were processed to the form of histogram (Figure 2).   

 

 

Figure S2: 2D images of cross sections with highlighted pores (black areas) A - for meso) and C - for 
macro structured surfaces. Images B – for meso and D – for macro structured surfaces shows resulting 
outlined and numbered pores. 

3. Fluorescence signal amplification 

To determine which type of surface topography has a major effect on the amplification of the 
fluorescent signal, a number of samples were prepared, Fig. 3a: 

A) Native - tissue culture polystyrene (PS) Petri dishes with a diameter 34 mm, sterilized by 
radiation and free from pyrogens and DNA/RNA (TPP Techno Plastic Products AG) 

B) Micro - tissue culture PS Petri dishes modified at TSSC equipment [1,2] by dosing of 5x200 
µl of THF:ETH in volume ratio 7:3 in time interval 5 s at 23 °C, 2200 rpm. 

C) Meso - tissue culture PS Petri dishes modified at TSSC equipment [1,2] by dosing of 5x200 
µl of THF:ETH in volume ratio 1,5:8,5 in time interval 5 s at 23 °C, 2200 rpm. 

D) Macro - tissue culture PS Petri dishes modified at TSSC equipment [1,2] by dosing of 3x300 
µl of THF:H2O (5,6:4,4) in time interval 5 s at 23 °C, 1500 rpm. 

E) Meso/micro - tissue culture PS Petri dishes modified at TSSC equipment [1,2] by dosing of 
1x300 µl of THF:ETH in volume ratio 1:2 at 23 °C, 1500 rpm. 

F) Macro/micro – Modification step 1 - tissue culture PS Petri dishes modified at TSSC 
equipment [1,2] by dosing of 3x300 l of THF:H2O in volume ratio 5,6:4,4 in time interval 5 s at 23  
°C, 1500 rpm. Modification step 2 - macro structured PS Petri dishes prepared in the first step 
modified at TSSC equipment [1,2] by dosing of 1x300 µl of THF:ETH in volume ratio 1:2 at 23°C, 1500 
rpm 

For the purposes of this work the surface irregularities (pores) are refered to as native (under 0,1 
µm), Micro (from 0,1 to 10 µm), Meso (from 10 to 50 µm) and Macro (over 50 µm). 
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Figure S3a: The image of fluorescence signal and SEM images of the native (A), micro (B), meso (C), 
macro (D) meso/micro (E), and macro/micro (F) substrates. 

 

Figure S3b: The magnitude of the fluorescence signal recorded on A) the autofluorescence of the 
surfaces and the B) fluorescence of the labeled cells, C) the ratio of the signals shown in B) and C). The 
different superscripts express significant differences (p≤0.05).  

To confirm the amplification of the fluorescence signal by structured substrates, the a375 
melanoma cell line continuously expressing GFP [3] was used. From the evaluation of fluorescence 
signals on differently structured surfaces, Fig. 3, these conclusions follows: Structured PS surfaces 
have a much higher autofluorescence signal than smooth ones, Fig. 3b part A. This fact is most likely 
due to the multiple reflection of both excitation and emission radiation on differently structured 
surfaces. As well we can observe a much stronger fluorescence signal in the case of labeled cells on 
structured surfaces, Fig. 3b part B. The signal amplification is greatest on surfaces characterized by 
micro-irregularities with a diameter in the range of 0.1 to 10 µm, as shown by the fluorescence signals 
ration in Fig. 3b part C (micro surface). This means that for the largest quantum yields of the 
fluorescence process are responsible micro inequalities, which in combination with meso and macro 
pores create a new type of highly effective surface for the study of cellular processes. 

4. The video of flurescence signal detected on native and macro-structured substrates. 
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