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Nanoparticle-protein corona complex has one of the most significant effect on the biocompatibility, biodistribution and cellular mechanism, e.g. inter- and 
intracellular mechanism, cell signaling, interaction partners as well as cellular and molecular function [1]. In this study, we investigated the behavior of 
superparamagnetic iron oxide nanoparticles (SPIONs) nanoparticles with different surface coatings in biological environment. The SPION magnetic core is an 
advantage for easy magnetic separation. Determining protein corona on core-shell SPION nanoparticle with different surface coatings would facilitate the 
understanding of colloidal stability of nanoparticles in biological media and their biological activity in-vivo. In addition, these magnetic nanoparticles will be used for 
protein separation and further diagnostic applications.  

Materials & Methods 
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2. Protein corona on different surface materials 1. Protein corona on different surface charged polymer-coated SPIONs 

DMEM: Dulbecco’s modified Eagle's medium 
PBS: Phosphate buffered saline 
FBS: Fetal bovine serum 

Synthesis of inorganic core-shell nanoparticles  
based on magnetic core�

Protein separation by magnetic reactor 
Schematic of Protein separation 
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MS analysis 

Reference: Dawson K.A, et al. 2006. Surface induced changes in protein adsorption and implications for cell-surface response. Biomaterials 27: 3096-3108. 
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144053 Complement.factor.H. 0.070348   7.07 
621279 Hemicen;n<1. 0.114175   6.46 
39945 AMBP.protein. 4.717257   6.15 
43280 Fetuin<B. 2.988987   6.83 
46292 Pigment.epithelium<derived.factor. 1.01762   6.33 
46300 Endopin<1 2.305021    < 
46351 Alpha<1<an;proteinase 6.032947   5.31 
139681 Collagen.alpha<1(I).chain. 0.473849   5.47 
164325 Alpha<2<macroglobulin. 0.116123   5.31 
22498 Tetranec;n. 0.397668   5.36 
39008 Lumican. 0.229361   6.6 
39284 Beta<2<glycoprotein.1. 0.910992    < 
86462 Complement.factor.B 1.4952   7.07 
106738 Inter<alpha<trypsin.inhibitor.heavy.chain. 0.502919   6.78 
36130 Ecto<ADP<ribosyltransferase.4. 0.70882    < 
39038 Alpha<2<HS<glycoprotein. 15.8208   5.25 
51410 Angiotensinogen. 1.146359   6.24 
51875 Factor.XIIa.inhibitor 0.814881   7.76 
52728 An;thrombin<III 1.14107   6.68 
93364 Plasminogen. 1.262486   7.25 
50458 Serine.protease.inhibitor.A3F. 0.330221   4.46 
53182 Vitronec;n. 1.25325   5.54 
54915 Vitronec;n. 1.820565    < 
79571 Tes;s<specific.Y<encoded<like.protein.2 0.628216   4.19 
80521 Fibulin<1. 0.620802   4.86 
23398 Alpha<1<acid.glycoprotein. 22.40404   4.66 
30258 Apolipoprotein.A<I 5.931769   5.5 
53980 Alpha<1B<glycoprotein. 9.562198   6.94 
54595 Vitamin.D<binding.protein 13.65244   <  
54906 Alpha<2<an;plasmin. 3.188996   6.24 
55791 Cytochrome.P450.2C5. 0.640659    < 
67385 Fibrinogen.alpha.chain 6.439488   5.87 
69720 Kininogen<1. 11.77615   6.8 
70015 Alpha<fetoprotein. 26.00512   5.43 
70858 Serum.albumin 123.9145   6.21 
71610 Prothrombin. 2.038008   5.7 
71570 Mutated.melanoma<associated.an;gen.1 1.164088   4.53 
79450 Serotransferrin. 23.95071   7.13 
188377 Complement.C3. 1.145673   6.34 

Nanoparticle incubation with 
biological fluids 

Protein corona on different surface 
charge polymer nanoparticle  

           -    FBS/ particle surface (2.8 ml/m2 ) 

            -   Incubation time: 1 h 

            -   Incubation temperature: 37 oC 
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1D-SDS PAGE   

BioTEM of HeLa cell after incubation with different surface charged 
nanoparticles 

     PVA-NH2        PVA        PVA-COOH 
       +++++             +/-              --- 

Results 

  Conclusions 
•   Nanoparticle library based on SPIONs was successfully produced. 
•   Surface properties (e.g. charge, material) determine protein corona and cell 
internalization. 
•   Different nanoparticle properties may facilitate specific proteins fishing. 

    Outlook 
  Understanding particles behavior in different biological media  
  (e.g. human serum, urine, synovial fluid) and particle-cell interactions. 

PVA-SPIONs Hydrodynamic 
Diameter (nm) 

Zeta potential 
(mV) 

PVA-NH2 24 43.34 ± 0.91 
PVA (neutral) 30 9.28 ± 0.75 
PVA-COOH 47 -15.92 ± 0.56 

Positive (43.3 mV) 

Neutral&Positive 

Neutral (9.2mV) 

Neutral&Negative 

Negative (-15.9 mV) 

Negative, Neutral&Positive 

Table 1:  MS analysis of protein bound on different surface charged polymer 
coated  nanoparticles 

Nanoparticle Diameter (nm) Zeta potential 
(mV) 

γ-Fe2O3/PVA ~24 43.3 ± 0.9 
γ-Fe2O3/SiO2 83.7±10.9 -35.8±0.5 

γ-Fe2O3/SiO2/TiO2 85.7±15.7 -30.9±0.6 
γ-Fe2O3/SiO2/Au 143.9±18.4 -16.2±0.9 
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Magnetic reactor 
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Elution of Protein Elution of nanoparticles 

High    flow 
rate 10     
ml/min 

NSpC:  Normalized spectral count values against Albumin 


