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S1. Calculation of theoretical capsule viability for NS1 capsules 

Average viability of 3 spore suspensions used for preparation of biological replicate capsules 
was determined to be 3.36 × 107 cells/mL for S and NS1 capsules, and 3.16 × 1010 cells/mL for NS2 
capsules. 0.25 mL of spore suspension was added to 9.75 mL of sodium alginate solution.  

Viability of the encapsulation solution: C1V1=C2V2 

S and NS1: (3.36 × 107) × 0.25 = C2 × 10; C2 = (3.36 × 107) × 0.025 = 8.40 × 105 cells/mL 
NS2: (3.16 × 1010) × 0.25 = C2 × 10; C2 = (7.88 × 108) × 0.025 = 7.88 × 108 cells/mL 
Average number of capsules obtained from 10 mL of encapsulation solution was 114 capsules. 

Hence, each capsule is made from 10/114 = 0.088 mL of encapsulation solution. 
5 capsules were dissolved in 5 mL of citrate-EDTA buffer. Hence, the theoretical viability of 

spores in a single capsule is: C1V1=C2V2 

S and NS1: (8.40 × 105) × (5 × 0.088) = C2 × 5; C2 = (8.40 × 105) × 0.088 = 7.39 × 104 cells/mL  
NS2: (7.88 × 108) × (5 × 0.088) = C2 × 5; C2 = (1.97 × 107) × 0.088 = 6.93 × 107 cells/mL 
Standard deviation of this theoretical value was calculated based on the standard deviation of 

the viability of the 3 spore suspensions, which was 2.44 × 107 cells/mL 
(2.44 × 107) × 0.025 × 0.088 = 5.3 × 104  
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Figure S1. Results of statistical analysis: one-way ANOVA on viability of S and NS1 capsules and the 
theoretical capsule viability calculated in S1. Significance in difference indicates significantly different 
spore viability (P < 0.05). 
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Figure S2. Optical microscopy images of capsules placed inside cement samples and cured for 14 days 
in DW. (a) NS1 capsule after 14 days inside cement ×40 magnification (b) NS1 capsule after 14 days 
inside cement ×100 magnification (c) N capsule after 14 days inside cement ×40 magnification (d) N 
capsule after 14 days inside cement ×100 magnification (e) O capsule after 14 days inside cement ×40 
magnification (f) O capsule after 14 days inside cement ×100 magnification. 
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