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Scheme S1. Synthesis of peptide FmocFFRR. Reagents and conditions: (i) DCM; (ii) Fmoc-Arg (Pbf)-
OH, DIEA, DMF; (iii) DIEA: MeOH: DCM (5:15:80); (iv) 5%Piperazine, 2%DBU, DMF; (v) Fmoc-
Arg (Pbf)-OH, HBTU, DIEA, DMF; (vi) Fmoc-Phe-OH, HBTU, DIEA, DMF; (vii) 95%TFA + 2.5% 
Triisopropylsilane (TIS) + 2.5% H2O.  

 

 

Figure S1. HPLC profile of FmocFFRR eluted with acetonitrile (ACN) and water containing 0.05% 
TFA. Detection wavelength: 280nm.  



 3 / 8 
 

 

Figure S2. High-resolution mass spectrum of FmocFFRR in MeOH.   

 

 

Figure S3. 1H NMR spectrum of FmocFFRR in DMSO-d6, 400MHz.  
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Figure S4. Optical images of FmocFFRR dissolved in ddH2O at different concentrations.   

 

 

Figure S5. Optical images of 2mg/mL HAp particles in ddH2O dispersed in FmocFFRR at different 
concentrations for 48h. 

 

 

Figure S6. MC3T3-E1 cells were seeded on a 24-well plate that was pre-coated with FmocFFRR/ 
HAp hydrogel (2.5/5.0, mg/mL). After culturing overnight for attachment cells were stained with a 
Live-dead staining kit and captured on a fluorescent microscope. Live cells were stained with Calcein 
AM (green) and dead cells were stain with PI (red).  
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Figure S7. MC3T3-E1 cells were treated with 1mg/mL HAp particles for 24hours. After washed 
thoroughly with PBS, bright field image of cells was captured. Dotted particles indicate small HAp 
particles, and big clumps in dark color indicate HAp aggregates.  
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Figure S8. MC3T3-E1 cells were seeded on a 24-well plate and cultured overnight for attachment. 
Cells were treated with free HAp particles (5.0mg/mL), FmocFFRR assembly (2.5mg/mL) and 
FmocFFRR/HAp hydrogel (2.5/5.0, mg/mL) for another 48h. Cells were stained with a live-dead 
staining kit and captured on a fluorescent microscope. Live cells were stained with Calcein AM 
(green) and dead cells were stain with PI (red). (A) Fluorescent images of live cells (green) and dead 
cells (red). (B) Relative live cell numbers and (C) normalized live-dead cells were quantified.  
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Figure S9. (A) FmocFFRR (final concentration 2.5 mg/mL) and HAp (final concentration 5.0 
mg/mL) were mixed with MC3T3-E1 cells suspension for in situ gelation. After 48hour’s of 
culturing in the basal culture medium, encapsulated MC3T3-E1 cells were stained with Hoechst 
33258 and captured on a fluorescent microscope. For comparson, MC3T3-E1 cells attached to 
culture plate (B), and FmocFFRR/HAp (2.5/5.0, mg/mL) hydrogel without cells (C) were also 
stained with Hoechst 33258.  
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Figure S10. MC3T3-E1 cells were cultured with basal culture medium in FmocFFRR/HAp 
(5.0/10.0, mg/mL) hydrogel, free HAp particles (10.0 mg/mL), FmocFFRR assemblies (5.0 mg/mL), 
or treated with osteoinduction medium (Induced) for 7 days and immunostained with anti-ALP 
antibody to evaluate the expression of ALP. Cell nuclear were also stained with DAPI.  

 

 

Figure S11. MC3T3-E1 cells were cultured with basal culture medium in FmocFFRR/HAp 
(5.0/10.0, mg/mL) hydrogel, free HAp particles (10.0 mg/mL), FmocFFRR assemblies (5.0 mg/mL), 
or treated with osteoinduction medium (Induced)  for 7 days and immunostained with anti-COL1 
antibody to evaluate the expression of type-1 collagen. Cell nuclear were also stained with DAPI.  

 


