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Table S1. Dimensionless numbers at different PEO concentrations in the sheath. The 
flow rates of sheath (Qsh) and sample (Qs) are 8 μL/min and 2 μL/min, respectively. 

Table S2. Dimensionless numbers of flow in the sheath at different flow rates when 
PEO concentration is 1000 ppm.



3

Figure S1. Schematic of the optical observation system. 

Figure S2. A microscopic image of a serpentine resistance channel, which is 40 µm in 
width, 50 µm in height and about 7.7 mm in length.
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Figure S3. Analysis of drug-treated E. coli at the outlets O1 and O4. (A) Distributions 
of major and minor axis of E. coli at the outlets O1 and O4. The blue rectangle denotes 
E. coli with both major and minor axis less than 1 µm. (B) E. coli with the same volume 
after removing outliner cells at O1 and O4. N=300 for each condition.

Figure S4. Distribution of the minor and major axis of E. coli flowing to the middle 
outlet O1. Sheath and sample solutions are injected at 9 and 1 µL/min, respectively. The 
PEO concentration is 1000 ppm. The blue rectangle denotes the nanoscale E. coli. The 
black arrow denotes E. coli flow direction. Scale bar is 5 µm. N = 300.
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Figure S5. Shape-based separation of E. coli by viscoelastic microfluidics at different 

total flow rates (TFRs). The TFR are 5, 10 and 20 µL/min. The sheath-to-sample ratio is 

fixed at 4 and PEO concentration is 1000 ppm. (A) Experimental images E. coli at the 

outlet O2 at three different TFRs: (left) 5, (middle) 10 and (right) 20. Black arrows 

denote the flow direction. (B) Distributions of AR of E. coli at different outlets. (C) 

Enrichment factor (EF) and extraction purity (EP) of three groups of E. coli with 

different ARs in different TFR conditions at outlets. N=30 for each condition.


