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Table S1. The Rf, Flow Ratio, Re number, and Mixing Time by Diffusion in Microfluidic Channelsa  

Flow rate ratio Rf 
Flow rate (central) 

Fc (μL min-1) 

Flow rate (side) 

Fs (μL min-1) 

Mixing time 

(tmix) (s) 

Mixing efficiency 

ME 

0.5 400 100 49.38 0.53 

1 100 150 27.78 0.39 

2 200 200 12.35 0.29 

4 120 240 4.44 0.23 

aChannel length maintain at 40 mm. 
 

Table S2. The Length, Rf, Re Number, and Mixing time by Diffusion in Microfluidic Channelsa 

Channel length (mm) 
Resident time 

(tres) (s) 

Mixing efficiency 

ME 

30 0.6 0.32 

40 0.8 0.36 

50 1 0.40 

100 2 0.52 

aFlow rate ratio maintain at 2. 
 

Table S3. Zeta Potential of CaA @ Dox at Different Dox Concentration 
Concentration (ug/mL) Zeta potential (mV) 



25 -60.83 

50 -46.95 

100 -23.37 

200 -24.64 

400 -37.70 

  

 
FigureS1. Solidwoks draw of the microfluidic chip for generating CaA or CaA@DOX microgel. The 
microfluidic chip with different length of (a) 3mm, (b) 4mm, (c) 5mm, (d) 10mm. Scale bar, 10mm.  



 

 
 

FigureS2. Fabrication and assembly process of 3D-printed concentration-controlled microfluidic. a. 
Model map of chip. b. 3D-printed chip of different channel length.  



 
Figure S3. Channels simulated by COMSOL with different channel length (a, b, c and d) and flow rate ratio 

(e, f, g and h).  
 



 
Figure S4. Simulation of pressure (a) and flow rate (b) at different situation. 



 
Figure S5. Simulation experiments to explore effect of chip depth and width. a. Effect of width and 
simulation on alginate. b. Data analysis of simulation on alginate at different depth (0.6、0.7、0.8、1.0 mm). 
c. Effect of depth and simulation on alginate. d. Data analysis of simulation on alginate at different width 
(0.2、0.3、0.4、0.5 mm).  



 
Figure S6. Simulation experiments to explore influences by different factors. a. Affected by total flow 
rate (F). b. Affected by concentration of alginate (Rc).  



 

 
Figure S7. Relative between channel length and mixing efficiency. 



 

 
Figure S8. Fluorescence intensity analyzed at different Rf. 



 

 
Figure S9. Size distribution of CaA microgel at different store time at 4 ℃. 



 

 
Figure S10. UV spectra (a) and Paragragh (b) of CaA@Dox microgel.



 

 
Figure S11. a. Ultraviolet absorption spectrum of pure Dox at different concentration. b. Standard curve 
of Dox at 480nm.  



 

 
Figure S12. Cell experiments. a. Toxicity test of CaA microgel at different concentration for 72h on 
MCF-10A cells. b. Toxicity test of CaA microgel at different concentration for 72h on MCF-7 cells. 


