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Material Boehmite II (AlOOH) 

Charge description/ 
NanoCare Product number 

CH-000519 
5.2 

Provider Bayer MaterialScience AG 

Available form Powder 

Primary particle size  70 nm 

Particle size distribution 

 
pH - 

BET Surface area 159 m2/g 

Particle morphology irregular spherical 

Crystal phase and crystallinity Crystalline Boehmite 

Stabilisation - 

Solubility in water - 

Purity/contamination 

92.5 At. % Aluminium oxide - 7.5 At. % C 
 
impurities using SIMS: 
Traces of C, Na, Mg, K, Cl, S 
 

REM/TEM 
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Zeta potential /IEP 26.4 ± 2.4 mV  ( in1mmolarer potassium chloride 
suspension) 

Surface area chemistry 

O  65.0 At. %  
Al  32.1 At. %  
C  2.0 At. %  
Cl 0.9 At. % 
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Material Ti-Zr_10/50 

Charge description/ 
NanoCare Product number 

CH-000004 
6.1 

Provider Evonik Degussa GmbH 

Available form Powder 

Primary particle size [d50 in nm] 28.2 nm 

Particle size distribution 

 
pH 3.5 

BET Surface area 44 m2/g 

Particle morphology Crystalline 

Crystal phase and crystallinity ZrO2 Tetragonal / Baddeleyite ZrO2 

Stabilisation No 

Solubility in water 
Ti 15 ppm(µg/g) 
Zr 36 ppm(µg/g) 
Ni 31 ppm(µg/g) 

Purity/contamination ZrO2  86.57 %  
TiO2 13.15 % 



 
 
 
Annex A 

 

  

- 129 -

REM/TEM 

 

Zeta potential  

Surface area chemistry   
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Material Ti-Zr_50/50 

Charge description/ 
NanoCare Product number 

CH-000006 
6.2 

Provider Evonik Degussa GmbH 

Available form Powder 

Primary particle size [d50 in nm] 36.8 nm 

Particle size distribution 

 
pH 3.74 

BET Surface area 54 m2/g 

Particle morphology Crystalline 

Crystal phase and crystallinity ZrO2 Srilankite Orthorhombic 
TiO2  maybe Rutile 

Stabilisation No 

Solubility in water 
Ti 28 ppm (µg/g) 
Zr 10 ppm (µg/g) 
Ni 17 ppm (µg/g) 

Purity/contamination ZrO2 45.64% 
TiO2 54.12%    
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REM/TEM 

                  

Zeta potential  

Surface area chemistry  
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Material Ti-Zr_95/50 

Charge description/ 
NanoCare Product number 

CH-000008 
6.3 

Provider Evonik Degussa GmbH 

Available form Powder 

Primary particle size  
[d50 in nm] 37.2 nm 

Particle size distribution 

 
pH 4.00 

BET Surface area 51 m2/g 

Particle morphology crystalline 

Crystal phase and 
crystallinity 

TiO2 Tetragonal  Anatase 
TiO2 Tetragonal  Rutile 

Stabilisation No 

Solubility in water 
Ti 21 ppm (µg/g) 
Zr 1 ppm (µg/g) 
Ni 16 ppm (µg/g) 

Purity/contamination TiO2 94.36 
Zr O2 5.61 
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REM/TEM 

 

Zeta potential  

Surface area chemistry   
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Material Al-Ti-Zr_15-10/50 

Charge description/ 
NanoCare Product number 

CH-000256 
7.1 

Provide Evonik Degussa GmbH 

Available form Powder 

Primary particle size [d50 in nm] 25.8 nm 

Particle size distribution 

 
pH 4.61 

BET Surface area 43 m2/g 

Particle morphology crystalline 

Crystal phase and crystallinity ZrO2 tetragonal (with changed lattice constant) 

Stabilisation  

Solubility in water  

Purity/contamination 
ZrO2    68.39 %  
Al2O3   18.51 % 
TiO2     12.76 % 
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REM/TEM 

 

Zeta potential  

 
Zeta potential 

46.4 mV at pH 4.7 
 

Surface area chemistry   
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Material Al-Ti-Zr_45-10/50 

Charge description/ 
NanoCare Product number 

CH-000257 
7.2 

Provide Evonik Degussa GmbH 

Available form Powder 

Primary particle size [d50 in nm] 34.7 nm 

Particle size distribution 

 
pH 4.93 

BET Surface area 45 m2/g 

Particle morphology Crystalline 

Crystal phase and crystallinity 
AlO0.18ZrO0.82O1.91Tetragonal  
ZrO2 Orthorombic (with changed lattice constant) 
possibly TiO2 cubic  

Stabilisation  

Solubility in water  

Purity/contamination 
ZrO2   40.89 %  
Al2O3  47.73 % 
TiO2    11.19 % 
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REM/TEM 

 

Zeta potential  

 
 
 

49.1 mV at pH 5.0 
 

Surface area chemistry   
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Material Al-Ti-Zr_75-10/50 

Charge description/ 
NanoCare Product number 

CH-000258 
7.3 

Provide Evonik Degussa GmbH 

Available form Powder 

Primary particle size [d50 in nm] 34.7 nm 

Particle size distribution 

 
pH 4.57 

BET Surface area 48 m2/g 

Particle morphology Crystalline 

Crystal phase and crystallinity AlO0.18ZrO0.82O1.91Tetragonal 
Al2O3 Cubic 

Stabilisation  

Solubility in water  

Purity/contamination 
ZrO2   12.40%  
Al2O3  76.68% 
TiO2    10.82% 
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REM/TEM 

 

Zeta potential  

 
48.8 mV at pH 4.8 

Surface area chemistry   
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Material Zirconium dioxide (ZrO2) 

Charge description/ 
NanoCare Product number 

CH-000217/421 
8.1 

Provider ItN Nanovation AG 

Available form Suspension in water 

Primary particle size [d50 in nm] 36.8 nm 

Particle size distribution 

 
pH 4.06 (in water) 

BET Surface area 122 m2/g 

Particle morphology Irregular spherical 

Crystal phase and crystallinity Mixed phase monocline (75%)/ tetragonal (25%) 

Stabilisation Organic Polyoxa-acid 

Solubility in water 190 ppm (according to SOP) 

Purity/contamination 
O  60 %  
Zr  37 %  
Cl  3 % 
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REM/TEM 

 

Zeta potential  
(in water) 

 

Surface area chemistry 
O  55 %  
Zr  21 %  
C  24 %  
Cl  0.6 %  
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Material Zirconium dioxide (ZrO2) 

Charge description/ 
NanoCare Product number 

CH-000218 
8.2 

Provider ItN Nanovation AG 

Available form Suspension in water 

Primary particle size [d50 in nm] 31.0 nm 

Particle size distribution 

 
pH 3.68 (in water) 

BET Surface area 122 m2/g 

Particle morphology irregular spherical 

Crystal phase and crystallinity mixed phase monocline (75%)/ tetragonal (25%) 

Stabilisation Acetic acid 

Solubility in water 190 ppm  

Purity/contamination 
O  60 %  
Zr  37 %  
Cl  3 % 
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REM/TEM 

 

Zeta potential  
(in water) 

Surface area chemistry 
O  55 %  
Zr  21 %  
C  24 %  
Cl  0.6 %  
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Material Zirconium dioxide (ZrO2) 

Charge description/ 
NanoCare Product number 

CH-000216 
8.3 

Provider ItN Nanovation AG 

Available form Suspension in water 

Primary particle size [d50 in nm] 460.7 nm 

Particle size distribution 

 
pH 9.45 (in water) 

BET Surface area 96 m2/g 

Particle morphology Irregular spherical 

Crystal phase and crystallinity Mixed phase monocline (75%)/ tetragonal (25%) 

Stabilisation Ammoniumpolyacrylate 

Solubility in water 190 ppm  

Purity/contamination 
O  60 %  
Zr  37 %  
Cl  3 % 

REM/TEM  
Zeta potential  
(in water) 
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Zeta potential  
(in DMEM + FCS) 

 

Surface area chemistry 

O  48 %  
Zr  21 %  
C  18 %  
N 12% 
Cl  0.6 %  
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Material Zinc oxide (ZnO) 

Charge description/ 
NanoCare Product number 

CH-000380 
9 

Provider BASF SE 

Available form Powder 

Primary particle size [d50 in nm] 150 nm 

Particle size distribution 20 to 400 nm, see TEM 

pH n/a (Powder) 

BET Surface area  

Particle morphology Nearly isometric, rod and needle like particles 

Crystal phase and crystallinity 

Zincite – ZnO hexagonal 

Stabilisation No 

Solubility in water 

3 ppm // in DMEM/FCS: 37 ppm 
 
Protocol: Initial concentration 10 mg/ml, 24h agitation at 
900 rpm; centrifugation and supernatant analysis by 
ICP-MS 

Purity/contamination Impurities of C and Cl in %-level on the surface, see 
XPS below; Purity of material 99% see XRD above. 
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REM/TEM 

 
Zeta potential   

Surface area chemistry 

XPS-results:  
Impurities of C and Cl in %-level on the surface 
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Material Barium sulphate (BaSO4) 

NanoCare Product number  
Charge description 

10 
CH-000090 

Provider Solvay Infra Bad Hönningen GmbH 

Available form Powder 

Primary particle size (XRD) 37.5 nm 

Particle size distribution (Laser 
diffraction) d90= 35 µm     d50=17 µm 

pH in water (10 % solids) 9.7 

BET Surface area 41.4 m2/g 

Particle morphology Spherical primary particles,  
strongly agglomerated 

Crystal phase and crystallinity Crystalline, orthorhombic, like Baryt 

Stabilisation Organically modified 

Solubility in water (NanoCare Method) 6 mg Ba-Ion per litre 

Purity/contamination 93.8 %    
Remaining fraction: Water and org. additive 

Microscopy (TEM) 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Zeta potential: 15 % suspension in water - 33 mV           isoelectric point at pH 4 

Surface area chemistry (XPS) 
Ba  12.7  At% 
S    10.8  At% 
O    51.7  At% 
C    17.2  At% 

  

20: 1

-----------
-200 nm 
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Material Strontium carbonate (SrCO3) 

NanoCare Product number  
Charge description 

11.1 
CH-000438 

Provider Solvay Infra Bad Hönningen GmbH 

Available form Powder (hydrophilic) 

Primary particle size (XRD) 18.5 nm 

Particle size distribution (Laser 
diffraction) d90= 23.7 µm     d50= 5.9 µm 

pH in water (10 % solids) 7.8 

BET Surface area 33 m2/g 

Particle morphology rod like primary particles 
strongly agglomerated 

Crystal phase and crystallinity Crystalline, orthorhombic, like Strontianit 

Stabilisation organically modified, hydrophilic 

Solubility in water (NanoCare 
method) 28 mg Sr-Ion per litre 

Purity/contamination 96.4 %    
Remaining fraction: Water and org. additive 

Microscopy (TEM) 

 
Zeta potential: 15 % suspension 
in water - 10 mV           isoelectric point < pH 7 

Surface area chemistry (XPS) 
Sr   21.1  At% 
C    27.1  At% 
O    51.3  At% 
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Material Strontium carbonate (SrCO3) 

NanoCare Product number  
Charge description 

11.2 
CH-000439 

Provider Solvay Infra Bad Hönningen GmbH 

Available form Powder (hydrophobic) 

Primary particle size (XRD) 17 nm 

Particle size distribution (Laser 
diffraction) d90= 18.6 µm     d50= 5.9 µm 

pH in water (10 % solids) 7.6 

BET Surface area 8.9 m2/g 

Particle morphology rod like primary particles 
strongly agglomerated 

Crystal phase and crystallinity Crystalline, orthorhombic, like Strontianit 

Stabilisation Organically modified, hydrophobic 

Solubility in water (NanoCare method) 53 mg Sr-Ion per litre 

Purity/contamination 85 %    
Remaining: Water and org. additive 

Microscopy (TEM) 

 
Zeta potential in 15 % suspension in 
water - 66 mV           isoelectric point < 7 pH 

Surface area chemistry (XPS) 
Sr   11.7  At% 
C    50.6  At% 
O    37.0  At% 
P     0.7   At% 
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Annex B: In vitro Data Summary 
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