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Supplementary Figure 1. The schematic synthesis process of Vit.D-MNPs.
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Supplementary Figure 2. The chemical structure of chemical reaction of alg-MNP and antibody. EDC is a cross-linker to rapidly form an amide bond.
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[bookmark: _Hlk62910733]Supplementary Figure 3. The HPLC data of calibration curve and real samples (Vit.D-MNPs).
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Supplementary Figure 4. The spot urine Fe content 72 h after nanoparticles injection.
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Supplementary Figure 5. The renal function 72h after nanoparticles injection.


[image: ]
Supplementary Figure 6. The liver function 72h after nanoparticles injection.
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200
Amount (ng/mL)

Concentration of Vitamin D3 | Integral area
(ng/mL)
0.5 8282.498
0.1 1828.396
0.05 963.334

Integral area from HPLC

Vitamin D3 in Vitamin D3-loaded MNPs

Samples Loading Vitamin D3
1 308.544 293.117
2 249.106 236.651
3 289.767 275.278
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