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Figure S1. Flowchart of Tooth Bud Organoid Combination Testing. 
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Figure S2. FTIR-ATR spectra.  GelMA and GelMA hydrogel MPs exhibited the following peaks:  the 
3301 cm-1 peak is attributed to N-H stretching for Amide A band;  the 3065 cm-1 peak is attributed 
to C-H stretching for Amide B band; the1653 cm-1 peak is attributed to C=O stretching for Amide I 
bond; the 1540 cm-1 peak is a mixture of N-H bending and C-N stretching for Amide II band; and 
the 1232 cm-1 peak belongs to N-H bending for Amide III band. The wave number of the Amide II 
band and presence of the Amide III band verify the secondary amide structure in GelMA and 
GelMA HMPs. These results confirm the successful fabrication of GelMA. 
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Figure S3. Effect of dispersion speed and duration on the microparticles. Increased fragmentation 
of HMPs was observed with increased dispersion speed and duration. Wheel scale 1 and 5 min 
dispersion yielded the best dissociation of the HMPs with negligible fragmentation. 
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Figure S4. Two week in vitro cultured Tooth Bud Organoids. (A-G) Bright field images of dental 
cell and HMP organoids. Insets of live/dead assay showed higher cell viability for in vitro cultured 
cells with HMPs. Reduced cell viability (increased red) was observed in in vitro cultures without 
HMP.  (H-M) Brightfield and polarized light (POL) microscopic images of H&E-stained recombi-
nant dental cell HMP organoids shows high cellularity (dark purple) on HMPs (pale purple). Scale 
bar = 200 µm (A-G), (H-M) 300 µm. 

 
Figure S5. Histological evaluations of H&E-stained dental cell HMP constructs. A-B) pDE and C) 
hDPSCs showed typical cell morphologies in culture with or without HMPs.  Individual cell types 
cultured with HMP did not exhibit polarized, differentiated phenotypes (A-C), in contrast to co-
cultured cell HMP constructs which exhibited polarized cells (Fig. 4).  D) HMP cultured alone stay 
dispersed. Scale bars are listed in each panel. 


