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Droplet diameter calculation:
We used 4 different methods to calculate the diameter of viscoplastic droplets dripped from a
14G vertical nozzle:

1.

Dripping time of n = 10 droplets, ¢, was used to calculate Dy; = (6Qot/(nm))'/3, where Qq
is the fluid flow rate set by a syringe pump.

. Projected area of the droplet obtained from its 2D image, A, was used to calculate D4 =

(4A/m)1/2.

. Volume of the droplet was used to calculate Dy = (6V/ 7'[')1/ 3. Assuming rotational symmetry,

we calculated V = fOL nx?dy, where L and z = f(y) are the droplet length and radius,
respectively. f(y) was obtained by fitting a 6" degree polynomial curve to the semi-perimeter
of the droplet in its 2D image.

. Similar to method 3, volume of the droplet was used to calculate Do = (6Ve/7)'/3. We used

the length of droplet centerline in the 2D image, L¢, and its distance from the droplet edge,
re = f(y), and calculated Vo = fOLC m% dy.

The results of all methods have been shown in Fig. S1.
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Figure S1: Diameter of C-o, and X-o, droplets dripped from a 14G vertical nozzle. (a) Dy, (b) Da, (c)
Dy, and (d) D¢ have been defined above. Each data point in (b), (c), and (d) is the average of 3 trials and
the error bars (not shown) are smaller than the marker size. Dotted lines are used as a guide for the eyes.
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Figure S2: Effect of (a) o, and (b) 6 on the degree of shrinkage and swelling of C-o,, and X-o, particles
compared to the droplets. Circle markers show negative values (shrinkage) and the diamond markers show
positive values (swelling). Each data point is the average of 3 trials and the error bars (not shown) are
smaller than the marker size. Dotted lines are used as a guide for the eyes.
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Figure S3: Effect of CaCly concentration on the shape of alginate particles. Cumulative images of all
particles produced using C-74.0, C-102, and X-22.6 solutions dripped from a 14G nozzle positioned at
0 =90°, 0 =60°, 0 =30°, or @ =0° into a 2, 10, or 20 wt% CaCly bath. The red scale bar is 5 mm for all
images.



Movie S1: C-o, solutions are dripped from a vertical 14G nozzle into a 2 wt% CaCly bath. The
red scale bar is 5 mm for all videos.

Movie S2: C-74.0 and C-102 solutions are dripped from a 14G nozzle angled at # = 60°, # = 30°,
or 8 = 0° into a 2 wt% CaCls bath. The red scale bar is 5 mm for all videos.

Movie S3: X-o, solutions are dripped from a vertical 14G nozzle into a 2 wt% CaCly bath.
The red scale bar is 5 mm for all videos.

Movie S4. X-22.6 solution is dripped from a 14G nozzle angled at 8§ = 60°, § = 30°, or 8 = 0°
into a 2 wt% CaCly bath. The red scale bar is 5 mm for all videos.



