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1. Supplementary Movie Captions 
 
Supplementary Movie 1: (left) Side and (right) head-on views of capsule suspension flow within 
a slit channel with ℎ/𝑎 = 5.1, 𝐶𝑎 = 0.3, and 𝑅𝑒 = 10. 
 
 
Supplementary Movie 2: (left) Side and (right) head-on views of capsule suspension flow within 
a slit channel with ℎ/𝑎 = 5.1, 𝐶𝑎 = 0.3, and 𝑅𝑒 = 400. 
 
 
Supplementary Movie 3: (left) Side and (right) head-on views of capsule suspension flow within 
a slit channel with ℎ/𝑎 = 1.8, 𝐶𝑎 = 0.3, and 𝑅𝑒 = 2. 
 
 
Supplementary Movie 4: (left) Side and (right) head-on views of capsule suspension flow within 
a rectangular channel with 𝑤/𝑎 = 10.1, ℎ/𝑎 = 5.1, 𝐶𝑎 = 0.3, and 𝑅𝑒 = 400. 
 
 
Supplementary Movie 5: (left) Side and (right) head-on views of capsule suspension flow within 
a rectangular channel with 𝑤/𝑎 = 25.1, ℎ/𝑎 = 5.1, 𝐶𝑎 = 0.3, and 𝑅𝑒 = 400. 
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2. Supplementary Figures 
 
 
 

 
 
 
Figure S1: Snapshots of inertial lateral focusing for a single quasi-rigid particle (𝐶𝑎 = 0.003) in a 
square channel with ℎ/𝑎 = 𝑤/𝑎	= 5.1 for: (top) 𝑅𝑒 = 60 and (bottom) 𝑅𝑒 = 10.  The results show 
that the stable steady-state position is on main axes for 𝑅𝑒 = 60 and on the diagonal axes for 𝑅𝑒 
= 10, in agreement with Schaaf and Stark [18] (note S&S used 𝑅𝑒 = 100 rather than 𝑅𝑒 = 60).   

 
 
 

 



 
 

Figure S2: Capsule alignment in shallow slit channels (ℎ/𝑎 = 1.8) for 𝐶𝑎 = 0.3 and (a) 𝑅𝑒 = 2, (b) 
𝑅𝑒 = 10, (c) 𝑅𝑒 = 80, and (d) 𝑅𝑒 = 400. Both side and top-down views are shown. 

 
 

Slit, Nz=21, Ca=0.3
Top row: (left) Re=2, (right) Re=10
Bottom row: (left) Re=80, (right) Re=400
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Figure S3: Simulation snapshots showing an example of double helical capsule assembly in a 
square channel (ℎ/𝑎 = 𝑤/𝑎 = 2.6) with 𝐶𝑎 = 0.1 and 𝑅𝑒 = 100.   Once this structure formed, it 
would persist until the simulation was ended.   
 
 
  



 
 

 

 
 

Figure S4: Capsule distributions in narrow square channels (ℎ/𝑎	= 𝑤/𝑎	= 1.8) lead to variations 
in the apparent viscosity versus 𝑅𝑒 for the relatively rigid capsules (𝐶𝑎 = 0.01).  For cases “1” and 
“3”, the formation of local regions with high capsule density results in higher values of apparent 
viscosity.  All simulations are randomly initialized, and it was not clear if the formation of these 
high-density regions is also random or a consistent function of 𝑅𝑒.   
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Figure S5: Scatter plots and histogram plots showing capsule distributions in rectangular channels with Ca 
= 0.3 and Re = 400.  (Top) Square channel with h/a = 10.1 and w/a = 10.1.  (Middle) Rectangular channel 
with h/a = 5.1 and w/a = 10.1.  (Bottom) Rectangular channel with h/a = 3.4 and w/a = 10.1.   All plots 
depict center-of-mass positions for capsules throughout the production time window for the simulations.  
The scatter plots are colored according to the Taylor deformation parameter, D.  The histogram plots show 
a probability density, with the area under the curve equal to unity.  These plots reinforce the conclusion 
that, for rectangular channels with aspect ratio not equal to one, a higher degree of inertial focusing 
occurs in the dimension that is greater in length (here, the y-direction).  
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Figure S6:  Apparent viscosity for the various channel cross-sectional dimensions for Ca = 0.3 and 
Re = 10 (left), 100 (center), and 400 (right).  The apparent viscosity is highest along the h = w 
diagonal associated with square channels.  Increasing the channel aspect ratio by holding one 
channel dimension fixed and increasing (or decreasing) the other dimension results in a decrease 
in apparent viscosity. 
 
 
 
 

 
Figure S7:  Apparent viscosity as a function of channel cross-sectional dimensions for Ca = 0.1 
and Re = 10 (left), 100 (center), and 400 (right).  The trend is similar to Ca = 0.3 (Fig. S6), but due 
to the slightly stiffer capsules here, the apparent viscosities are slightly higher (note the 
difference in colorbar scale).   

Ca = 0.3, Re = 400

<latexit sha1_base64="Yd8xnweia1/waVgp/+S4BgNz9lM=">AAAB6nicbVDLTgJBEOzFF+IL9ehlIjHxhLuGqEeiF48Y5ZHAhswODUyYnd3MzGrIhk/w4kFjvPpF3vwbB9iDgpV0UqnqTndXEAuujet+O7mV1bX1jfxmYWt7Z3evuH/Q0FGiGNZZJCLVCqhGwSXWDTcCW7FCGgYCm8HoZuo3H1FpHskHM47RD+lA8j5n1Fjp/umMdoslt+zOQJaJl5ESZKh1i1+dXsSSEKVhgmrd9tzY+ClVhjOBk0In0RhTNqIDbFsqaYjaT2enTsiJVXqkHylb0pCZ+nsipaHW4zCwnSE1Q73oTcX/vHZi+ld+ymWcGJRsvqifCGIiMv2b9LhCZsTYEsoUt7cSNqSKMmPTKdgQvMWXl0njvOxdlCt3lVL1OosjD0dwDKfgwSVU4RZqUAcGA3iGV3hzhPPivDsf89ack80cwh84nz8M6I2o</latexit>

w/a
<latexit sha1_base64="Yd8xnweia1/waVgp/+S4BgNz9lM=">AAAB6nicbVDLTgJBEOzFF+IL9ehlIjHxhLuGqEeiF48Y5ZHAhswODUyYnd3MzGrIhk/w4kFjvPpF3vwbB9iDgpV0UqnqTndXEAuujet+O7mV1bX1jfxmYWt7Z3evuH/Q0FGiGNZZJCLVCqhGwSXWDTcCW7FCGgYCm8HoZuo3H1FpHskHM47RD+lA8j5n1Fjp/umMdoslt+zOQJaJl5ESZKh1i1+dXsSSEKVhgmrd9tzY+ClVhjOBk0In0RhTNqIDbFsqaYjaT2enTsiJVXqkHylb0pCZ+nsipaHW4zCwnSE1Q73oTcX/vHZi+ld+ymWcGJRsvqifCGIiMv2b9LhCZsTYEsoUt7cSNqSKMmPTKdgQvMWXl0njvOxdlCt3lVL1OosjD0dwDKfgwSVU4RZqUAcGA3iGV3hzhPPivDsf89ack80cwh84nz8M6I2o</latexit>

w/a
<latexit sha1_base64="Yd8xnweia1/waVgp/+S4BgNz9lM=">AAAB6nicbVDLTgJBEOzFF+IL9ehlIjHxhLuGqEeiF48Y5ZHAhswODUyYnd3MzGrIhk/w4kFjvPpF3vwbB9iDgpV0UqnqTndXEAuujet+O7mV1bX1jfxmYWt7Z3evuH/Q0FGiGNZZJCLVCqhGwSXWDTcCW7FCGgYCm8HoZuo3H1FpHskHM47RD+lA8j5n1Fjp/umMdoslt+zOQJaJl5ESZKh1i1+dXsSSEKVhgmrd9tzY+ClVhjOBk0In0RhTNqIDbFsqaYjaT2enTsiJVXqkHylb0pCZ+nsipaHW4zCwnSE1Q73oTcX/vHZi+ld+ymWcGJRsvqifCGIiMv2b9LhCZsTYEsoUt7cSNqSKMmPTKdgQvMWXl0njvOxdlCt3lVL1OosjD0dwDKfgwSVU4RZqUAcGA3iGV3hzhPPivDsf89ack80cwh84nz8M6I2o</latexit>

w/a

<latexit sha1_base64="jlXuKizGb2JwQDoCkdDQ02bl+ok=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU02kqMeiF48V7Qe0oWy2m3bpZhN2J0IJ/QlePCji1V/kzX/jts1Bqw8GHu/NMDMvSKQw6LpfTmFldW19o7hZ2tre2d0r7x+0TJxqxpsslrHuBNRwKRRvokDJO4nmNAokbwfjm5nffuTaiFg94CThfkSHSoSCUbTS/eiM9ssVt+rOQf4SLycVyNHolz97g5ilEVfIJDWm67kJ+hnVKJjk01IvNTyhbEyHvGupohE3fjY/dUpOrDIgYaxtKSRz9edERiNjJlFgOyOKI7PszcT/vG6K4ZWfCZWkyBVbLApTSTAms7/JQGjOUE4soUwLeythI6opQ5tOyYbgLb/8l7TOq95FtXZXq9Sv8ziKcATHcAoeXEIdbqEBTWAwhCd4gVdHOs/Om/O+aC04+cwh/ILz8Q31/42Z</latexit> h
/a

<latexit sha1_base64="DGaBTyfGSRsckHTjo2VtMvH3m+A=">AAAB7XicbVBNS8NAEN3Ur1q/qh69LBbBU0mkqMeiF48V7Ae0oWy2k3btZhN2J0IJ/Q9ePCji1f/jzX/jts1BWx8MPN6bYWZekEhh0HW/ncLa+sbmVnG7tLO7t39QPjxqmTjVHJo8lrHuBMyAFAqaKFBCJ9HAokBCOxjfzvz2E2gjYvWAkwT8iA2VCAVnaKVWD5D1Wb9ccavuHHSVeDmpkByNfvmrN4h5GoFCLpkxXc9N0M+YRsElTEu91EDC+JgNoWupYhEYP5tfO6VnVhnQMNa2FNK5+nsiY5ExkyiwnRHDkVn2ZuJ/XjfF8NrPhEpSBMUXi8JUUozp7HU6EBo4yokljGthb6V8xDTjaAMq2RC85ZdXSeui6l1Wa/e1Sv0mj6NITsgpOSceuSJ1ckcapEk4eSTP5JW8ObHz4rw7H4vWgpPPHJM/cD5/AHxAjxU=</latexit>⌘a

1.03

1.24

1.10

1.17

Ca = 0.3, Re = 10 Ca = 0.3, Re = 100 Ca = 0.3, Re = 400

<latexit sha1_base64="DGaBTyfGSRsckHTjo2VtMvH3m+A=">AAAB7XicbVBNS8NAEN3Ur1q/qh69LBbBU0mkqMeiF48V7Ae0oWy2k3btZhN2J0IJ/Q9ePCji1f/jzX/jts1BWx8MPN6bYWZekEhh0HW/ncLa+sbmVnG7tLO7t39QPjxqmTjVHJo8lrHuBMyAFAqaKFBCJ9HAokBCOxjfzvz2E2gjYvWAkwT8iA2VCAVnaKVWD5D1Wb9ccavuHHSVeDmpkByNfvmrN4h5GoFCLpkxXc9N0M+YRsElTEu91EDC+JgNoWupYhEYP5tfO6VnVhnQMNa2FNK5+nsiY5ExkyiwnRHDkVn2ZuJ/XjfF8NrPhEpSBMUXi8JUUozp7HU6EBo4yokljGthb6V8xDTjaAMq2RC85ZdXSeui6l1Wa/e1Sv0mj6NITsgpOSceuSJ1ckcapEk4eSTP5JW8ObHz4rw7H4vWgpPPHJM/cD5/AHxAjxU=</latexit>⌘a

1.04

1.28

1.12

1.20

<latexit sha1_base64="Yd8xnweia1/waVgp/+S4BgNz9lM=">AAAB6nicbVDLTgJBEOzFF+IL9ehlIjHxhLuGqEeiF48Y5ZHAhswODUyYnd3MzGrIhk/w4kFjvPpF3vwbB9iDgpV0UqnqTndXEAuujet+O7mV1bX1jfxmYWt7Z3evuH/Q0FGiGNZZJCLVCqhGwSXWDTcCW7FCGgYCm8HoZuo3H1FpHskHM47RD+lA8j5n1Fjp/umMdoslt+zOQJaJl5ESZKh1i1+dXsSSEKVhgmrd9tzY+ClVhjOBk0In0RhTNqIDbFsqaYjaT2enTsiJVXqkHylb0pCZ+nsipaHW4zCwnSE1Q73oTcX/vHZi+ld+ymWcGJRsvqifCGIiMv2b9LhCZsTYEsoUt7cSNqSKMmPTKdgQvMWXl0njvOxdlCt3lVL1OosjD0dwDKfgwSVU4RZqUAcGA3iGV3hzhPPivDsf89ack80cwh84nz8M6I2o</latexit>

w/a
<latexit sha1_base64="Yd8xnweia1/waVgp/+S4BgNz9lM=">AAAB6nicbVDLTgJBEOzFF+IL9ehlIjHxhLuGqEeiF48Y5ZHAhswODUyYnd3MzGrIhk/w4kFjvPpF3vwbB9iDgpV0UqnqTndXEAuujet+O7mV1bX1jfxmYWt7Z3evuH/Q0FGiGNZZJCLVCqhGwSXWDTcCW7FCGgYCm8HoZuo3H1FpHskHM47RD+lA8j5n1Fjp/umMdoslt+zOQJaJl5ESZKh1i1+dXsSSEKVhgmrd9tzY+ClVhjOBk0In0RhTNqIDbFsqaYjaT2enTsiJVXqkHylb0pCZ+nsipaHW4zCwnSE1Q73oTcX/vHZi+ld+ymWcGJRsvqifCGIiMv2b9LhCZsTYEsoUt7cSNqSKMmPTKdgQvMWXl0njvOxdlCt3lVL1OosjD0dwDKfgwSVU4RZqUAcGA3iGV3hzhPPivDsf89ack80cwh84nz8M6I2o</latexit>

w/a
<latexit sha1_base64="Yd8xnweia1/waVgp/+S4BgNz9lM=">AAAB6nicbVDLTgJBEOzFF+IL9ehlIjHxhLuGqEeiF48Y5ZHAhswODUyYnd3MzGrIhk/w4kFjvPpF3vwbB9iDgpV0UqnqTndXEAuujet+O7mV1bX1jfxmYWt7Z3evuH/Q0FGiGNZZJCLVCqhGwSXWDTcCW7FCGgYCm8HoZuo3H1FpHskHM47RD+lA8j5n1Fjp/umMdoslt+zOQJaJl5ESZKh1i1+dXsSSEKVhgmrd9tzY+ClVhjOBk0In0RhTNqIDbFsqaYjaT2enTsiJVXqkHylb0pCZ+nsipaHW4zCwnSE1Q73oTcX/vHZi+ld+ymWcGJRsvqifCGIiMv2b9LhCZsTYEsoUt7cSNqSKMmPTKdgQvMWXl0njvOxdlCt3lVL1OosjD0dwDKfgwSVU4RZqUAcGA3iGV3hzhPPivDsf89ack80cwh84nz8M6I2o</latexit>

w/a

<latexit sha1_base64="jlXuKizGb2JwQDoCkdDQ02bl+ok=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU02kqMeiF48V7Qe0oWy2m3bpZhN2J0IJ/QlePCji1V/kzX/jts1Bqw8GHu/NMDMvSKQw6LpfTmFldW19o7hZ2tre2d0r7x+0TJxqxpsslrHuBNRwKRRvokDJO4nmNAokbwfjm5nffuTaiFg94CThfkSHSoSCUbTS/eiM9ssVt+rOQf4SLycVyNHolz97g5ilEVfIJDWm67kJ+hnVKJjk01IvNTyhbEyHvGupohE3fjY/dUpOrDIgYaxtKSRz9edERiNjJlFgOyOKI7PszcT/vG6K4ZWfCZWkyBVbLApTSTAms7/JQGjOUE4soUwLeythI6opQ5tOyYbgLb/8l7TOq95FtXZXq9Sv8ziKcATHcAoeXEIdbqEBTWAwhCd4gVdHOs/Om/O+aC04+cwh/ILz8Q31/42Z</latexit> h
/a

Ca = 0.1, Re = 10 Ca = 0.1, Re = 100 Ca = 0.1, Re = 400



 
Figure S8:  Apparent viscosity as a function of channel cross-sectional dimensions for Ca = 0.01 
and Re = 10 (left), 100 (center), and 400 (right).  Here, the capsules are relatively stiff, and the 
variation in apparent viscosity is much less with changing channel dimensions for a given Re.     
 

<latexit sha1_base64="jlXuKizGb2JwQDoCkdDQ02bl+ok=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU02kqMeiF48V7Qe0oWy2m3bpZhN2J0IJ/QlePCji1V/kzX/jts1Bqw8GHu/NMDMvSKQw6LpfTmFldW19o7hZ2tre2d0r7x+0TJxqxpsslrHuBNRwKRRvokDJO4nmNAokbwfjm5nffuTaiFg94CThfkSHSoSCUbTS/eiM9ssVt+rOQf4SLycVyNHolz97g5ilEVfIJDWm67kJ+hnVKJjk01IvNTyhbEyHvGupohE3fjY/dUpOrDIgYaxtKSRz9edERiNjJlFgOyOKI7PszcT/vG6K4ZWfCZWkyBVbLApTSTAms7/JQGjOUE4soUwLeythI6opQ5tOyYbgLb/8l7TOq95FtXZXq9Sv8ziKcATHcAoeXEIdbqEBTWAwhCd4gVdHOs/Om/O+aC04+cwh/ILz8Q31/42Z</latexit> h
/a

<latexit sha1_base64="Yd8xnweia1/waVgp/+S4BgNz9lM=">AAAB6nicbVDLTgJBEOzFF+IL9ehlIjHxhLuGqEeiF48Y5ZHAhswODUyYnd3MzGrIhk/w4kFjvPpF3vwbB9iDgpV0UqnqTndXEAuujet+O7mV1bX1jfxmYWt7Z3evuH/Q0FGiGNZZJCLVCqhGwSXWDTcCW7FCGgYCm8HoZuo3H1FpHskHM47RD+lA8j5n1Fjp/umMdoslt+zOQJaJl5ESZKh1i1+dXsSSEKVhgmrd9tzY+ClVhjOBk0In0RhTNqIDbFsqaYjaT2enTsiJVXqkHylb0pCZ+nsipaHW4zCwnSE1Q73oTcX/vHZi+ld+ymWcGJRsvqifCGIiMv2b9LhCZsTYEsoUt7cSNqSKMmPTKdgQvMWXl0njvOxdlCt3lVL1OosjD0dwDKfgwSVU4RZqUAcGA3iGV3hzhPPivDsf89ack80cwh84nz8M6I2o</latexit>

w/a
<latexit sha1_base64="Yd8xnweia1/waVgp/+S4BgNz9lM=">AAAB6nicbVDLTgJBEOzFF+IL9ehlIjHxhLuGqEeiF48Y5ZHAhswODUyYnd3MzGrIhk/w4kFjvPpF3vwbB9iDgpV0UqnqTndXEAuujet+O7mV1bX1jfxmYWt7Z3evuH/Q0FGiGNZZJCLVCqhGwSXWDTcCW7FCGgYCm8HoZuo3H1FpHskHM47RD+lA8j5n1Fjp/umMdoslt+zOQJaJl5ESZKh1i1+dXsSSEKVhgmrd9tzY+ClVhjOBk0In0RhTNqIDbFsqaYjaT2enTsiJVXqkHylb0pCZ+nsipaHW4zCwnSE1Q73oTcX/vHZi+ld+ymWcGJRsvqifCGIiMv2b9LhCZsTYEsoUt7cSNqSKMmPTKdgQvMWXl0njvOxdlCt3lVL1OosjD0dwDKfgwSVU4RZqUAcGA3iGV3hzhPPivDsf89ack80cwh84nz8M6I2o</latexit>

w/a
<latexit sha1_base64="Yd8xnweia1/waVgp/+S4BgNz9lM=">AAAB6nicbVDLTgJBEOzFF+IL9ehlIjHxhLuGqEeiF48Y5ZHAhswODUyYnd3MzGrIhk/w4kFjvPpF3vwbB9iDgpV0UqnqTndXEAuujet+O7mV1bX1jfxmYWt7Z3evuH/Q0FGiGNZZJCLVCqhGwSXWDTcCW7FCGgYCm8HoZuo3H1FpHskHM47RD+lA8j5n1Fjp/umMdoslt+zOQJaJl5ESZKh1i1+dXsSSEKVhgmrd9tzY+ClVhjOBk0In0RhTNqIDbFsqaYjaT2enTsiJVXqkHylb0pCZ+nsipaHW4zCwnSE1Q73oTcX/vHZi+ld+ymWcGJRsvqifCGIiMv2b9LhCZsTYEsoUt7cSNqSKMmPTKdgQvMWXl0njvOxdlCt3lVL1OosjD0dwDKfgwSVU4RZqUAcGA3iGV3hzhPPivDsf89ack80cwh84nz8M6I2o</latexit>

w/a

<latexit sha1_base64="DGaBTyfGSRsckHTjo2VtMvH3m+A=">AAAB7XicbVBNS8NAEN3Ur1q/qh69LBbBU0mkqMeiF48V7Ae0oWy2k3btZhN2J0IJ/Q9ePCji1f/jzX/jts1BWx8MPN6bYWZekEhh0HW/ncLa+sbmVnG7tLO7t39QPjxqmTjVHJo8lrHuBMyAFAqaKFBCJ9HAokBCOxjfzvz2E2gjYvWAkwT8iA2VCAVnaKVWD5D1Wb9ccavuHHSVeDmpkByNfvmrN4h5GoFCLpkxXc9N0M+YRsElTEu91EDC+JgNoWupYhEYP5tfO6VnVhnQMNa2FNK5+nsiY5ExkyiwnRHDkVn2ZuJ/XjfF8NrPhEpSBMUXi8JUUozp7HU6EBo4yokljGthb6V8xDTjaAMq2RC85ZdXSeui6l1Wa/e1Sv0mj6NITsgpOSceuSJ1ckcapEk4eSTP5JW8ObHz4rw7H4vWgpPPHJM/cD5/AHxAjxU=</latexit>⌘a

1.03

1.36

1.14

1.25

Ca = 0.01, Re = 10 Ca = 0.01, Re = 100 Ca = 0.01, Re = 400


