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Figure S1. A, Overview TEM micrograph of MnO nanoparticles showing a homogeneous population 

of around 7 nm of diameter (scale bar 150 nm); B, Size distribution histogram obtained measuring the 

particles from TEM images such as A; C, EDXS spectra obtained from sample A showing mainly Mn 

peaks (red arrows). Remaining peaks correspond to Cu and Si coming from the sampler holder. D, 

XRD spectra of a sample of MnO nanoparticles showing characteristic peaks from manganese oxide. 
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Figure S2. Normalised UV-Vis spectra of MnO@PEG5000 nanoparticles (red) and 

MnO@PEG5000@MBS (blue). A shoulder coming from the maleimide ring can be observed at around 

290 nm in the MBS sample. Both spectra were recorded in water solutions. 

   

0

0.2

0.4

0.6

0.8

1

250 300 350 400 450 500

MnO@PEG

MnO@PEG@MBS

Electronic Supplementary Material (ESI) for Journal of Materials Chemistry B
This journal is © The Royal Society of Chemistry 2013



 

Figure S3. Evolution of the FT-IR spectra along the functionalization of MnO nanoparticles. Black, 

original oleic acid-coated nanoparticles. Red, MnO nanoparticles after the ligand exchange with 11-

aminoundecanoic acid (AUA). The peak from the carboxylic group (around 1650 nm) shifted to lower 

wavenumber. Blue, MnO nanoparticles after the coupling of PEG. A broad band coming from the C-

O-C bonds in PEG can be observed at around 1200 nm. Green, final RGD functionalosed MnO 

nanoparticles. Two clear peaks around 1650 and 1600 nm can be observed coming from the peptidic 

bonds. 
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Sample Hydrodynamic size (nm) Z potential (mV) 
MnO@AUA 31.3 ± 6.2 -22.8 ± 1.2 
MnO@AUA@PEG600 40.2 ± 10.2 -18.2 ± 0.3 
MnO@AUA@PEG600@RGD 42.3 ± 12.1 -19.0 ± 0.7 
MnO@AUA@PEG5000 50.6 ± 9.6 -17.1 ± 0.4 
MnO@AUA@PEG5000@RGD 56.7 ± 13.2 -17.3 ± 0.3 
 

Table S1. Hydrodynamic size and Zeta-potential measurement from the two different families of MnO 

nanoparticles used for this study. All values represent the average ± standard deviation of three 

independent measurements. All measurement were performed in 5 μg Mn/mL MnO solution in pH 7.4 

10 mM PBS. 
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Figure S4. A. TGA analyses of Fe3O4@AUA under N2 flow. B. TGA analyses of 

Fe3O4@AUA@PEG600 under N2. The samples were heated first to 100 oC for 30 mins to remove the 

water (solvent), and then heated up to 500 oC. 
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