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Supplementary Figure S1. In vitro cell viability of MC3T3-E1 CS and CNC-CS hydrogels evalu-
ated after 24 h incubation using LIVE/DEAD® Viability/Cytotoxicity kit. Confocal fluorescent im-
ages of MC3T3-E1 cells (107 – 2 × 107 in CS and CNC-CS hydrogels (n =3; 50 μL samples).  

 

 



 

 

 
Supplementary Figure S2. Non-uniform distribution of MC3T3-E1 cells within CNC-CS hydro-
gels at high cell seeding densities. Luer-lock syringes of MC3T3-E1 cells encapsulated in CS and 
CNC-CS hydrogels at cell densities of 107 – 2 × 107.  

 

 
Supplementary Figure S3. Inversion test for in situ forming CS hydrogel. Inversion test to evalu-
ate hydrogel gelation under temperature-controlled conditions (37℃): Group 1) 1 second at 37℃, 
Group 2) 5 seconds at 37℃, and Group 3) 20 seconds at 37℃.  

 

n = 1 n = 2 n = 3 n = 1 n = 2 n = 3 n = 1 n = 2 n = 3

1 sec 5 sec 20 sec

Group 1 Group 2 Group 3

Group Result 
(Gelation = Yes; No Gelation = No)

1 No 
2 Yes
3 Yes



 

 

 
Supplementary Figure S4. Cell proliferation of MC3T3-E1 cells in CS and CS-CNC hydrogels over 
21-day study period. Graphical representation of median DNA number of 5 million MC3T3-E1 cells 
in 1 mL CS and CS-CNC hydrogel.  

 

  
Supplementary Figure S5. ALP activity of cell-laden CS and CS-CNC hydrogels over 21-day study 
period. Graphical representation of 5 million MC3T3-E1 cells in 1 mL CS hydrogel and CS-CNC 
hydrogel normalized to DNA number (** indicates p < 0.005).  
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Supplementary Figure S6. ALP activity of cell-laden CS and CS-CNC hydrogels over 21-day study 
period. Graphical representation of 5, 10, and 20 million MC3T3-E1 cells in 1 mL CS hydrogel and 5 
and 10 million MC3T3-E1 cells in 1 mL CS-CNC hydrogel (* indicates p < 0.05 and ** indicates p < 
0.005). There were no intact scaffolds at day 7 for 15 to 20 million CS-CNC hydrogels (no data in-
cluded).  


