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Annex A

Material

Charge description/
NanoCare Product number

Provider

Available form

Primary particle size

Particle size distribution

pH

BET Surface area

Particle morphology

Crystal phase and crystallinity
Stabilisation

Solubility in water

Purity/contamination

REM/TEM

Boehmite Il (AIOOH)

CH-000519
5.2

Bayer MaterialScience AG

Powder

70 nm

Partikelgréfenverteilung von ALOOH { Béhmit I1) CH-000619 PR-000622

kumulierte Volumenanteile Q 1 [%]

am 01 1 10 100 1000
Partikelgréie x [um]

159 m?/g
irregular spherical

Crystalline Boehmite

92 5 At. % Aluminium oxide - 75 At. % C

impurities using SIMS:
Traces of C, Na, Mg, K, CI, S
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Helladabbidun

264 +24 mV (in1tmmolarer potassium chloride
suspension)

(0] 650 At. %

Al 321 At %

Surface area chemistry C 20 At. %

Cl 09 At. %

Zeta potential /IEP

-127 -



are

Annex A
Material Ti-Zr _10/50
Charge description/ CH-000004
NanoCare Product number 6.1
Provider Evonik Degussa GmbH
Available form Powder

Primary particle size [dso in nm] 282 nm

Ti-Zr WD 50 Vers. 101756 Lot 1{]1754 101756
TFZ 105050 1]

%)

Particle size distribution

Volumen (

il |”|
1 5 10 50 100
Partikeldurchmesser (pm)

pH 35
BET Surface area 44 m?/g
Particle morphology Crystalline

Crystal phase and crystallinity ZrO, Tetragonal / Baddeleyite ZrO,

Stabilisation No
Ti 15 ppm(pg/g)
Solubility in water Zr 36 ppm(ug/g)

Ni 31 ppm(ug/g)

_ o 10, 8657 %
Purity/contamination TiO, 1315%
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REM/TEM

Zeta potential

Surface area chemistry

pH [units]

200nm

3 4
Net [meq/I]

450

T 400
+ 350

300

+ 250
+ 200

150

+ 100
-+ 50

Cond. [uS/icm]
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Annex A
Material Ti-Zr _50/50
Charge description/ CH-000006

NanoCare Product number

Provider
Available form

Primary particle size [dso in nm]

Particle size distribution

pH

BET Surface area

Particle morphology

Crystal phase and crystallinity

Stabilisation

Solubility in water

Purity/contamination

6.2
Evonik Degussa GmbH

Powder

368 nm

Ti-Zr 50/50 Vers. 101752 Lot 101746-101752

%)

Volumen (

Pamkeldurchmesser (um)

374
54 m?/g

Crystalline

ZrO; Srilankite Orthorhombic
TiO, maybe Rutile

No

Ti 28 ppm (ug/g)
Zr 10 ppm (ug/g)
Ni 17 ppm (ug/g)
ZrO, 4564%
TiO, 54 12%
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REM/TEM
100000 200nm
——pH Cond.
12 5000
1 4500
10 — 1 4000
8 e 43500 F
[+]
- P 1 3000 8
Zeta potential g s 2500 2
2 12000 g
z ¢ 11500 8
2 1 1000
| 1 500
0 | 0
0 1 2 3 4 5

Net [meq/l]
Surface area chemistry
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Annex A

Material

Charge description/
NanoCare Product number

Provider

Available form

Primary particle size
[dso in nm]

Particle size distribution

pH
BET Surface area

Particle morphology
Crystal phase and
crystallinity
Stabilisation

Solubility in water

Purity/contamination

Ti-Zr_95/50

CH-000008
6.3

Evonik Degussa GmbH
Powder

372 nm

Ti-Zr 95/50 Vers. 101751 Lot 101745-101751
45T TTFZE95 50,501 $eV DT~~~ == 7=~ ==~~~ [

)

,,,,,,,,,,,,,

Volumen (%

50 100
Partikeldurchmesser (um)

400
51 m?/g

crystalline

TiO, Tetragonal Anatase
TiO, Tetragonal Rutile

No

Ti 21 ppm (ug/g)
Zr 1 ppm (ug/g)
Ni 16 ppm (pg/g)
TiO, 94 36

Zr 0,561
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REM/TEM

100000 -1

12 20000
0 1 18000
—
P——— 1 16000
8 - {4 14000
— ] 1 12000
Zeta potential 2 /.../ 10000
s L 1 8000
T 1 6000
2 1 4000
1 2000
(R S —t 0
0 1 2 3 4 5 6 7 8 9
Net [meq/1]

Surface area chemistry
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Annex A

Material

Charge description/
NanoCare Product number

Provide
Available form

Primary particle size [ds, in nm]

Particle size distribution

pH

BET Surface area

Particle morphology

Crystal phase and crystallinity
Stabilisation

Solubility in water

Purity/contamination

Al-Ti-Zr_15-10/50

CH-000256
7.1

Evonik Degussa GmbH

Powder
258 nm
Size Distribution by Volume
O
- R R AR ERES ARRRRREES o S
@
E H
= . . I
g L0 el Al "' """"" i | """
0+ j\& et
0.1 1 10 100 1000 10000
Size (d.nm)
— FRecord 29: AFTI-Zr_15-10/50 101775 1min. US
Record 22: AFTi-Zr_15-10/50 101775 1min. US|
— Record 23: AFTI-Zr_15-10/50 101775 1min. US
—— Record 24: AFTi-Zr_15-10/50 101775 1min. US|
——— Fecord 25: AFTi-Zr_15-10/50 104775 1min. US
2
43 m/g
crystalline

ZrO, tetragonal (with changed lattice constant)

ZrO, 6839 %
AlLO; 1851 %
TiO, 1276 %
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REM/TEM

100000 ©

Zeta potential

Zeta-Polential, mV
o

464 mVatpH47

Zeta potential
Surface area chemistry

200nm

Zeta-Potential 1. Titration mit 5m NaOH auf pH 11

A

goe

NS

BN

2 3 4 5 6 }5\&9 01 2

——AMTi-Zr_15-
10/50_101775_Lot 10177
4775

—o—AI-Ti-Zr_45-
10/50_101777_Lot 10177
6777

—a—ALTi-Zr 75-
10/50_101780_Lot_10177
9780

—e—#BEZUG!

—*—#BEZUG!
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Material

Charge description/
NanoCare Product number

Provide
Available form

Primary particle size [ds, in nm]

Particle size distribution

pH
BET Surface area

Particle morphology
Crystal phase and crystallinity
Stabilisation

Solubility in water

Purity/contamination

Al-Ti-Zr_45-10/50

CH-000257
7.2

Evonik Degussa GmbH
Powder

347 nm

Size Distribution by Volume

Volume (%)

Size (d.nm)

Record 26: Al-Ti-Zr_45-10/50 101777 1min. US|
Record 27: Al-Ti-Zr_45-10/50 101777 1min. US|
Record 28: Al-Ti-Zr_45-10/50 101777 1min. US|
Record 29: Al-Ti-Zr_45-10/50 101777 1min. US|
Record 30: Al-Ti-Zr_45-10/50 101777 1min. US|

493
45 m%/g

Crystalline

AIOO_1SZrOo_gZO1_91Tetragona|
ZrO, Orthorombic (with changed lattice constant)
possibly TiO, cubic

ZrO, 4089 %
Al,O3 4773 %
TiO, 1119 %
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REM/TEM

Zeta potential

Surface area chemistry

100000 : 1

80

Zeta-Potential

200nm

1. Titration mit 5m NaOH auf pH 11

40

—a— AITi

10/5
677

BN

10/5(
9-78

Zeta-Potential, mV'

-20

2 3 4 5 6 )K;\ng 0 1 12

-40

10/50_101775_Lot_10177|
4775

—o—AI-Ti-Zr_45.
—&—AL-Ti-Zr_7!
—6—#BEZUG!

—*—#BEZUG!

-Zr_15

0_101777_Lot_10177
7

5.
0_101780_Lot_10177|
0

-60

pH

491 mVatpH50
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Material

Charge description/
NanoCare Product number

Provide
Available form

Primary particle size [ds, in nm]

Particle size distribution

pH

BET Surface area

Particle morphology

Crystal phase and crystallinity
Stabilisation

Solubility in water

Purity/contamination

Al-Ti-Zr_75-10/50

CH-000258
7.3

Evonik Degussa GmbH

Powder
347 nm
Size Distribution by Volume
G- - - ot el
& 20 i
Py .
E .
3 .
= 10 -
o ; ; A - ;
0.1 1 10 100 1000 10000
Size (d.nm)
— Record 31: Al-Ti-Zr_75-10/50 101780 1min. US|
Record 32: Al-Ti-Zr_75-10/50 101780 1imin. US|
— Record 33: Al-Ti-Zr_75-10/50 101780 1min. US|
— Record 34: Al-Ti-Zr_75-10/50 101780 1min. US|
——— Record 35: Al-Ti-Zr_75-10/50 101780 1min. US|
2
48 m°/g
Crystalline

AlOq 18Zr00.8201 91 Tetragonal
Al;,O3 Cubic

Z2rO; 1240%
Al,O3 7668%
TiO, 1082%
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REM/TEM

[

100000 : 1 200nm

Zeta-Potential 1. Titration mit 5m NaOH auf pH 11

—=—AITiZr_{5-
10/50_101775_Lot_10177
4775

40 A o
——AL-Ti-Zr_45-
10/50_101777_Lot_10177
6777
20
—a—AI-Ti-Zr_75-
10/50_101780_Lot_10177
9780
0
2 3 4 5 6 }X&Q 10 il 12 1B |-e—#BEZUG!
-20 B

—*—#BEZUG!

Zeta potential

Zeta-Potential, mV

488 mV atpH 48
Surface area chemistry
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Material Zirconium dioxide (ZrO,)
Charge description/ CH-000217/421
NanoCare Product number 8.1
Provider ItN Nanovation AG
Available form Suspension in water
Primary particle size [4s0 in nm] 368 nm
| =
| =
: :
Particle size distribution i I -i
! af -"
| | |
u
pH 406 (in water)
BET Surface area 122 m?/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)
O 60 %
Purity/contamination Zr 37 %
Cl 3 %
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REM/TEM

Zeta potential
(in water)

Surface area chemistry

Zeta(mV)

Zr

Cl

55 %
21 %
24 %
0.6 %
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Material Zirconium dioxide (ZrO,)
Charge description/ CH-000218
NanoCare Product number 8.2
Provider ItN Nanovation AG
Available form Suspension in water
Primary particle size [4s50 in nm] 310 nm

Particle size distribution

- & 6
EEE
= [ ]
U, P (ki

|
TR ]

pH 368 (in water)
BET Surface area 122 m%/g
Particle morphology irregular spherical
Crystal phase and crystallinity mixed phase monocline (75%)/ tetragonal (25%)
Stabilisation Acetic acid
Solubility in water 190 ppm

0] 60 %
Purity/contamination Zr 37 %

Cl 3 %
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REM/TEM
50 A &

2 oy

3

N i + 4+ e
Zeta potential 0 : £ . :
(in water) L,

4 8 8 10 12
pH
@) 55 %
. Zr 21 %

Surface area chemistry C 24 %

Cl 0.6 %
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Material

Charge description/
NanoCare Product number

Provider
Available form

Primary particle size [4s50 in nm]

Particle size distribution

pH

BET Surface area

Particle morphology

Crystal phase and crystallinity
Stabilisation

Solubility in water

Purity/contamination

REM/TEM

Zeta potential
(in water)

Zirconium dioxide (ZrO,)

CH-000216
8.3

ItN Nanovation AG
Suspension in water

4607 nm

i ¢ D g vy

E (1 3

% () RRA MR | £

2

ol
© o

(1 (] W i
= & Durchrrassar |5 pm

945 (in water)

96 m?/g

Irregular spherical

Mixed phase monocline (75%)/ tetragonal (25%)

Ammoniumpolyacrylate

190 ppm

@) 60 %
Zr 37 %
Cl 3%

Logged Plot

Zeta(mV)

-20 7

<30 4

40 4 i T
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Zeta potential
(in DMEM + FCS)

Surface area chemistry

Leqped Plat

Zaraim'sT

IO, 1 TR 0 L 0 Wt I il MO0 N It st o S S

48 %
21 %
18 %
12%
0.6 %
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Annex A

Material

Charge description/
NanoCare Product number

Provider
Available form

Primary particle size [4s50 in nm]
Particle size distribution

pH
BET Surface area

Particle morphology

Crystal phase and crystallinity

Stabilisation

Solubility in water

Purity/contamination

Zinc oxide (ZnO)

CH-000380
9

BASF SE
Powder

150 nm
20 to 400 nm, see TEM

n/a (Powder)

Nearly isometric, rod and needle like particles

Zincite — ZnO hexagonal

Ec:emfa\cnmpaf GKP-Nr.: 9668(
ZnO (Ch000380, BASF)

7| GKP.-Nr.96686

Lin (Counts)
I

Styroflexfolie | ‘

Ul |
| S———

T T T T T T T T
2 B w© a0 o

2-Theta - Scale
File: E835.raw - Step: 0.020 ° - Step time: 4.8:s - WL1: 1.5406
00-036-1451 (7) - Zincite, syn - ZnO - Hexagonal

No
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

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

: s
(N, [ ]
o Vol
50000 :1 Lum

XPS-results:

Impurities of C and Cl in %-level on the surface

lﬂohe N Bez. =1 1 [ [ = [=1 I [
Element GKP 36636 = [=] Na [] Zn
fion/ CH [o=C|

. c-0 Zn0 Znd
Literaturwerte o o ord "
Cors level [2V] 2848 [+15]+43 5305 | 5323 | 10223
[Auger [2v] 0883

2 |ZnO (ChD0O02380, BASF) | 20,7) 0.5 18 34 ) oz [31) oo 280 24 4 348 o

Die Angaben sind in at%

- Signal nicht nachweisbar

Die Fehlerangaben geben dis |aterale Heterogenitat von zwei Messtellen wisder
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Material Barium sulphate (BaSO,)

NanoCare Product number 10

Charge description CH-000090

Provider Solvay Infra Bad Honningen GmbH
Available form Powder

Primary particle size (XRD) 375 nm

Particle size distribution (Laser
diffraction)

pH in water (10 % solids) 97

d90= 35 Mm d50=17 Mm

BET Surface area 414 m?/g

Spherical primary particles,

Particle morphology strongly agglomerated

Crystal phase and crystallinity Crystalline, orthorhombic, like Baryt
Stabilisation Organically modified
Solubility in water (NanoCare Method) 6 mg Ba-lon per litre

938 %

Purity/contamination

Remaining fraction: Water and org. additive

Microscopy (TEM)

Zeta potential: 15 % suspension in water - 33 mV isoelectric point at pH 4
Ba 127 At%
. S 108 At%
Surface area chemistry (XPS) O 517 At%
C 172 At%
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Material Strontium carbonate (SrCQO3)
NanoCare Product number 11.1

Charge description CH-000438

Provider Solvay Infra Bad Honningen GmbH

Available form Powder (hydrophilic)

Primary particle size (XRD) 185 nm

Particle size distribution (Laser
diffraction)

pH in water (10 % solids) 78

d90= 237 Mm d50= 59 Mm

BET Surface area 33 m?/g

rod like primary particles

Particle morphology strongly agglomerated

Crystal phase and crystallinity Crystalline, orthorhombic, like Strontianit

Stabilisation organically modified, hydrophilic

Solubility in water (NanoCare

method) 28 mg Sr-lon per litre

964 %

Purity/contamination Remaining fraction: Water and org. additive

Microscopy (TEM)

1000091 EET
Zeta potential: 15 % suspension 10 mvV isoelectric point < oH 7
in water P P
Sr 211 At%
. C 271 At%
Surface area chemistry (XPS) O 513 At%
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Material

NanoCare Product number
Charge description

Provider
Available form

Primary particle size (XRD)

Particle size distribution (Laser
diffraction)

pH in water (10 % solids)

BET Surface area

Particle morphology

Crystal phase and crystallinity
Stabilisation

Solubility in water (NanoCare method)

Purity/contamination

Microscopy (TEM)

Zeta potential in 15 % suspension in
water

Surface area chemistry (XPS)

Strontium carbonate (SrCQO3)

11.2
CH-000439

Solvay Infra Bad Honningen GmbH

Powder (hydrophobic)

17 nm

dgo= 186 pm  d5p=59 um
76

89 m?g

rod like primary particles
strongly agglomerated

Crystalline, orthorhombic, like Strontianit
Organically modified, hydrophobic

53 mg Sr-lon per litre

85 %
Remaining: Water and org. additive
b, gt

f 'w”g

1000001

200nm
- 66 mV

Sr 117 At%
C 506 At%
O 370 At%
P 07 At%

isoelectric point < 7 pH
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