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Figure S1. 1H NMR spectra of (a) FBEMA, (b) PMF10 with CD3OD as solvent and 

(b′) PMF10 with D2O as solvent. 
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In Figure S1b, when CD3OD was used as the NMR solvent for PMF copolymer, the 

integration ratio of the peak for formyl proton (n) to aromatic ring signals (m+l) is 

less than the theoretical value, while the ratio shows good consistency with the 

theoretical value when using D2O as the solvent as shown in Figure S1b′. This 

difference is due to the reaction between the PMF copolymer and d-methanol, leading 

to the formation of hemiacetal, which was evidenced by the broad peak assigned to 

hemiacetal α-proton at chemical shift of 5.6 ppm in Figure S1b.1-4 The integration 

ratio of the sum of formyl proton peak and hemiacetal α-proton peak to aromatic ring 

signals (m+l) is around 1/4, which is in good agreement with the theoretical value. 

Since CD3OD gives sharper NMR peaks and more detailed information of the 

functional aldehyde group while the peaks are broad with D2O because of the limited 

solubility of the benzaldehyde moiety in D2O, the actual aldehyde contents in the 

copolymers were calculated from the integral values of the characteristic aromatic 

ring signals (m+l) of FBEMA and characteristic peaks of MPC (c+d+e). It worth 

noting that although hemiacetals between aldehyde groups and the solvent might form 

when ethanol was used as the solvent for copolymer synthesis, the unstable 

hemiacetals would decompose to aldehydes when the polymer was purified with the 

removal of ethanol2. 

 

 

 

 

 

Figure S2. (a) DLS and (b) XPS results of ASNP. 
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Figure S3. Rheological frequency sweeps (1% strain and 37 °C) of (a) PMF10 (20 

wt%) and ASNP (26 wt%) solutions, and (b) mixtures of pure polymer of 

2-methacryloyloxyethyl phosphorylcholine (PMPC) and different concentrations of 

amine-modified silica nanoparticle (ASNP). The mixtures were denoted as PMPC-S 

x-y, where S represents ASNP, x and y are the weight percent of polymer and 

nanoparticles in the mixture, respectively. It is noted that the fluctuation of some of 

the data points in Figure S3 was due to the very low viscosities of the related samples 

and the measured torques were close to the detection limits (in the cone-plate 

geometry) of the instrument. 

 

 

 

 

 

 

 

 

 

Figure S4. Injected bulk hydrogels of (a) PMF10-S 10-13, and (b) PMF5-S 10-13 

through 23-gauge needles.  
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Figure S5. Rheological characterization of the pH dependent behavior of PMF5-S 

10-13 hydrogel at 37 °C and strain of 1%. (a) Oscillatory frequency sweeps, and (b) 

G′ and G′′ versus pH at 10 rad/s. 

 

 

 

 

 

Figure S6. Fitting of BSA-FITC release data of first 24 hours according to 

Korsmeyer-Peppas equation. Inset table shows the fitting parameters. 
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