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Figure S1: Comsol simulation showing the dynamic process of drug diffusion in the array of culture 

chambers. (a) Use green, red, and blue colors to represent the diffusion of three drugs through the array 

of culture chambers. (b) The diffusion of three drugs in the culture chamber. (c) Drug molecules 

contained within the culture chamber will gradually disperse over time. 

 

  



 

 

Figure S2: Estimation of the concentration gradient generated in the array of cultivation chambers 

using numerical simulation and fluorescence intensity analysis. (a) Numerical simulation shows the 

dynamic process of drug concentration gradient generation and reaching equilibrium after 24 hours. (b) 

Estimated concentration of drug molecules at different positions within the culture chamber and at 

different timepoints. (c) Measured fluorescent intensities at different position and timepoints, i.e., Red 

fluorescent dye (Rhodamine), green fluorescent dye (fluorescein isothiocyanate) and blue fluorescent dye 

(DAPI solution).  

 

  



 

 
 

Figure S3: Design of the microfluidic chip using AutoCAD software. (a) The microfluidic chip 

comprises 3 inlets, 2 outlets, and 40 culture chambers. (b) Utilization of 7 valves calculated through the 

combination formula ��
� to regulate 24 inlet channels. (c) Control of liquid input to the culture chambers. 

  



 

 

Figure S4: Comparison of results after gradient, mixing and diffusion of red, green, and blue pigments 

in different directions. 

  



 

Movie S1. Green, red, and blue food dyes are introduced into the cell culture chamber. 

Movie S2. Over time, the intermixing of concentration gradients of different colors (green, red, and blue) 

is achieved within the cavity. 


