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THETIS™ : Viceuhlove DLS, SLS a D-DLS

Nejpokrocilejsi Feseni pro charakterizaci nhanocastic!




Proc je velikost nanocastic tak dulezita?

* Souvisi se specifickym povrchem cCastic

 Ovlivhuje schopnost prochazet membranami a interagovat s povrchy
* Agregace je dulezita pro posouzeni stability suspenzi

» Schopnost self-assembly

 Ovlivhuje optické, mechanické a elektrické vlastnosti

* Etc.

Pro charakterizaci je vyuzivana rada technik:
* Elektronova mikroskopie: TEM,

* Electrozone Coulter counter

* Hmotnostni snimani: Diferencialni sedimentacni centrifugace, rezonancni hmotnostni detekce
« X-Ray: SAXS,

* Optické metody: Sledovani ¢astic, Laserova difrakce, Dynamicky rozptyl svétla (DLS)
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DLS Usporadani mereni:
» Mérena fluktuace rozptylu svétla za ucelem sledovani Brownova pohybu NPs

Sample cuvet
Delivering optic

Laser source

O

Signal processing
Data analysis
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Princip mereni DLS
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Correlogram & Zpracovani dat

Inversion problem: Jak najit optimalni exponencialni krivku odpovidajici
experimentalnimu korelogramu?

logarithmic

L = A + [3 exp (-29°D1)
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Fit leads to D, and D to the diameter of NPs
KT
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Inverzni algoritmy pro stanoveni velikosti NPs:

Cumulants Monomodal continuous G(t)=A +B e T. Gaussian with Zavg & PDI
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DLS measurement
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Proc zalezi na tvaru nanocastice?

1. PokrocCilé materialy vyZzaduji nové NPs
2. Grafen, uhlikové a stribrné nanotrubicky jsou pristi generaci elektrickych transmiter(

3. Syntéza novych tvar( nanocastic
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Priklady anizotropnich NPs:

1. Hybridni nanomaterialy:

1. Efektivni materialy solarnich ¢lankud

2. Nové optické material
P y Hz10NA  @TiO,NP C AgNP @ CiSQD @ CdSe QD
3. Nanokrystaly vylepSujici strukturu

4. Magnetické nanolastice pro zobrazovaci metody
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Chovani anizotropnich castic
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1. 2 rozdilné pohyby: translacni a rotacni
2.  Vedou ke 2 rozdilnym difuznim koeficientim!

3. Vyzaduje polarizaci dopadajiciho svétla
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Anizotropni difuzni koeficienty:
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1. Vypocet je proveditelny

2. Ziskame parametryLa W
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D-DLS princip:

simultaneous
detection VV & VH

1. Detecting intensity on VV

2. Detecting intensity on VH
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D-DLS princip:

1. Pro sférickeé Castice zadné fotony na VH nevychazi

2. Anizotropie nanocastic vede k prichodu fotonl na VH
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VV a VH korelogramy: lJ
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Analyticky postup
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THETIS: A multi-angle DLS, SLS & D-DLS

* DLS, DDLS and SLS in one instrument

» Multi-angle scattering measurement system: 30 to 160 degrees

* Real time and Time resolved Software correlator

* High Power single mode laser @ 635 nm

 Scattered Intensity measurements on 2 perpendicular polarizations
* Temperature controlled from 1 to 70 degrees Celsius

» Molecular weight, concentration and replay modes for DLS and DDLS data
- 3 different algorithms for particle size measurements
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ProTheta software

= ProThets v1.0.00
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o ProTtets V1083 TAA 166 250 - DE-07 VW 1O I0-150  TAA 1353 250 - 08-07 W 1 0w - a x

Angle 150

B o —§

()
1
R E

0 2 Channels (VV, VH) Time resolved D-DLS
0 Both VV and VH correlogram
9 User selected/automatic scattering angle setting

Automatic calculation of length, width & Aspect ratio / Rotational &
Translational Diffusion Coefficient measurements
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Experimentalni vysledky méreni nanotrubicek

FAA 186B SBL VV + VH

90000,0 y = 1,0566E-11x + 7,4610E+04
R? = 8,9051E-01
°..9°
80000,0 SO SPPPPRRRRPITIL L,
.................... !........-......
........u-nn.nu
70000,0 y =5,9907E-12x + 7,4790E+04
R? = 5,3264E-01
-
JE’, 60000,0
)
©
c @ SBL vV I't + Ir (s-1)
.s 50000,0
E @ SBL wv It (s-1)
©
¢ 400000 ®SBL vh It +Ir (s-1)
30000,0
20000,0
y =9,9329E-12x + 1,6971E+01
10000,0 R%2=9,9747E-01
......... @ Q
.............. @ e @@
Y TRTTTI T @ccooreeee P SITTTTTIIT Qoo @
0’0 @ @ @
0 2E+14 4E+14 6E+14
g2 (m-2)

praqolab




Experimentalni vysledky
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Experimentalni vysledky

praqolab




THETIS SPECIAICATIONS
Particle size range
Sample concentration

Temperature control range inside the cell

Sample cell
Sample volume

Sample type

Anisotropic range

Particle size : 1 nmup to 1 um

0.0001% to 10% w/% (solvent dependent)

10°C to 70°C; +/-0,1°C (depending on cuvette cell material}

Cell : optical quality QS cylindrical : 10 mm light path:

=400 pL

Aqueous & organic solvents: pH: 1-14 (depending on cuvette cell material)

Anisotropic Ratio from 2 to 100

MEASUREMENT CONFIGURATION & PROCESSING

Measurement technology

Polarization

Lazer source

Measurement angles

Data processing algorithm

Computer interface

Dimensions/ Weight

Power supply

Static Light Scattering (5LS), Depolarized Dynamic Light Scattering (DDLS)
VvV -VH

Highly reliable 50 mW diode @635

All angles from 30° to 150°, step =< (0,1°

Real time and Time resolved autocorrelation (TR -DLS)

High sensitivity Avalanche Photodiode [APD)

USB 2.0 — Windows 10 32 & 64 bits

33cmx33cmx 38 cm (HWD) /17 kg
100-115/220-240 VAC, 50/60 Hz, 100 W max
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