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Fig. S1. Characteristics of POSS-SH. (A) 1H NMR spectra of POSS-SH. (B) FTIR spectra of 
POSS-SH. 
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Fig. S2. Molecular weight of PDAP NPs determined by MALDI-TOF. 
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Fig. S3. FTIR spectra of PDAP NPs.  
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Fig. S4. Preparation process of PDAP@Alg/Cs microspheres via gas microfluidic and ionic 
cross-linking techniques. Scale bars, 100 μm. 
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Fig. S5. CLSM 3D image of the shell-core structure of Alg/Cs microspheres. Scale bars, 50 μm. 
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Fig. S6. 24 h release curves of PDAP NPs from PDAP@Alg/Cs microspheres in SGF, SIF, and 
SCF.   
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Fig. S7. Optical microscopy images of morphological change of the PDAP@Alg/Cs 
microspheres in SGF, SIF, and SCF. Scale bars, 200 μm. 
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Fig. S8. Live cell count acquired from the Live/Dead staining assay (n=3). 
  



 
 

10 
 

 

Fig. S9. CCK-8 assay detected the effect of different concentrations of PDAP NPs on HUVECs 
viability (n=5). 
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Fig. S10. CCK-8 assay detected the effect of different concentrations of PDAP NPs on BMMs 
viability (n=5). 
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Fig. S11. (A) Representative micro-CT images of the cortical bone of the middle femur in Sham, 
OVX, Alg/Cs, PDAP, and PDAP@Alg/Cs group. (B) Ct. BMD and (C) Ct. Th of the cortical 
bone of the middle femur in different groups (n=6). 
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Fig. S12. (A) Immunofluorescence staining of NFATc1 in the distal femur. Scale bars, 200 μm 
and 50 μm for top and bottom images, respectively. (B) Quantification of the NFATc1 mean 
fluorescence intensity in different groups (n=6). 
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Fig. S13. Representative H&E images of heart, liver, spleen, kidney, and intestine sections in 
different groups. Scale bars, 100 μm and 200 μm for black and white bars, respectively. 
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Fig. S14. Schematic synthesis of PDAP NPs. 
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Table S1. Sequences of primers used for the real-time quantitative PCR analysis. 

Primers Forward Reverse 

Mouse Trap 5’-TACCTGTGTGGACATGACC-3’ 5’- CAGATCCATAGTGAAACCGC-3’ 

Mouse Ctsk 5’-GAAGAAGACTCACCAGAAGCAG-3’ 5’-TCCAGGTTATGGGCAGAGATT-3’ 

Mouse Nfatc1 5’-GACCCGGAGTTCGACTTCG-3’ 5’-TGACACTAGGGGACACATAACTG-3’ 

Mouse Ho-1 5’-AAGCCGAGAATGCTGAGTTCA-3’ 5’-GCCGTGTAGATATGGTACAAGGA-3’ 

Mouse β-actin 5’-GGCTGTATTCCCCTCCATCG-3’ 5’- CCAGTTGGTAACAATGCCATGT-3’ 

Human VEGF 5’-AGGGCAGAATCATCACGAAGT-3’ 5’-AGGGTCTCGATTGGATGGCA-3’ 

Human HIF-1α 5’-CCATGTGACCATGAGGAAAT-3’ 5’-CGGCTAGTTAGGGTACACTT-3’ 

Human β-ACTIN 5’-CATGTACGTTGCTATCCAGGC-3’ 5’-CTCCTTAATGTCACGCACGAT-3’ 
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