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Foton up-konverzni nanocastice
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F. Wang, X. G. Liu, J. Am. Chem. Soc. 2008, 130, 5642 - 5643.



Mechanismus fotonove up-konverze

ESA: excited-state absorption multi-phonon
relaxation
ETU: energy transfer upconversion S energy transfer
photon absorption/
emission
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Energeticke pfechody v -NaYF, nanokrystalech,

které jsou dopované Yb** (sensitizer; obsah 20 %) a

Er* (emitters; 2 %) ionty Gargas DJ, Chan EM, Ostrowski AD,
Aloni S, Altoe MVP, Barnard ES, Sanii B, Urban JJ, Milliron DJ, Cohen BE,
Schuck PJ (2014) Nature Nanotechnology, DOI: 10.1038/NNANO.2014.29



Mechanismus fotonove up-konverze
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Biokonjugaty UCNP
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Biokonjugaty UCNP
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Biokonjugaty UCNP
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Synteza

c 305°C NaYF,

it + + —
(Y,Yb,E)OIeat NaOH + NH F Olejova kyselina Yb¥ Er*

Oktadecen

5©,

NaYF, Silanizace NaYF,

>
o
(@)

g Hf’ g ﬂ,}
i < 30000 < 14000 -
£ . = ‘
Start = s g 25000 |- S 12000 - ° p e
o g _ . ; 4 M
© _ "= »
2 o000 | o 10000 - # b o
a (o} - 1 f
> 9 so00 |[* T Y
y R 8000

R o] B
2 £ 6000 -i < ¥
£ 10000 | 2 i
a i A 4000 | -
=] S I
‘g 5000 e (O 1
3 ' 8 2000 |
5 —— wawwm

— - o 0 001 0.1 1 10 100 1000 LE 0 0.01 0.1 1 10 100

+ Koncentrace diklofenaku (ng mL™) Koncentrace diklofenaku (ng mL"")



Start

Purifikace
B

Start

L N W S



Purifikace
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Vyuziti-imunochemicke detekce
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Vyuziti-imunochemicke detekce
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Detekce UCNP na povrsich

Sedimeier, A., Hlavacek, A., Birner, L., Mickert,

M.J., Muhr, V., Hirsch, T., Corstjens, P.L.A.M.,
Tanke, H.J., Soukka, T., Gorris, H.H. (2016)
Analytical Chemistry, 88 (3), pp. 1835-1841

Epifluorescencni mikroskop

Excitace 980 nm

Emise 535 nm

Intensita excitacniho zareni 560 W/cm?2

Fotonasobic¢

Photomultiplier tube ——

Lenses

Exchangeable

Continuous wave laser diode emission filters

(980 nm) with thermal control Longpass filter

Lenses

Aluminum mirror

Fiber collimator Object



Detekce UCNP na povrsich
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Vyuziti-Digitalni imunochemicke detekce
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Vyuziti-Digitalni imunochemicke detekce

Prostate-specific antigen
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Zaver-vysledky

3x prezentace na konferencich

Pfednaska; Hlavacek, A., Prikryl, J., Foret, F; ELECTROPHORETIC
CHARACTERIZATION OF PHOTON UPCONVERTING NANOPARTICLES AND THEIR
BIOCONJUGATES; UP-CON 2016, 1st Conference and Spring School on Properties,
Design and Applications of Upconverting Nanomaterials, Wroclaw, Poland, 23-27 May
2016.

Poster; Hlavacek, A., Farka, Z., Huebner, M., Horakova, H., Némecek, D., Skladal, P.,
Knopp, D., Gorris, H-H.; Determination of the Pharmaceutical Micropollutant Diclofenac
in Fresh Water by Upconversion-Linked Immunosorbent Assay (ULISA),
EUROPT(R)ODE XIlll - Conference on Optical Chemical Sensors and Biosensors, Graz,
Austria, 20-23 March 2016

Poster; Hlavacek, A., Farka, Z., Mickert, M., Foret, F., Gorris, H. H.; Electrophoretic
Purification Of Photon-Upconversion Nanoparticle Bioconjugates For A Single Molecule
Upconversion-Linked Immunosorbent Assay; The 15th Conference on Methods and
Applications in Fluorescence. Bruges, Belgium, 10-13 September, 2017

3x J-recenzovany odborny Clanek



Zaver-vysledky

Hlavacek, A., Farka, Z., Hubner, M., Horhakova, V., Némecek, D.,
Niessner, R., Skladal, P., Knopp, D., Gorris, H.H. Competitive
Upconversion-Linked Immunosorbent Assay for the Sensitive
Detection of Diclofenac (2016) Analytical Chemistry, 88 (11),
6011-6017; IF,,,s 6,320
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Zaver-vysledky

Hlavacek, A., Peterek, M., Farka, Z., Mickert, M.J., Prechtl, L.,
Knopp, D., Gorris, H.H. Rapid single-step upconversion-linked

immunosorbent assay for diclofenac (2017) Microchimica Acta,
184 (10), pp. 4159-4165; IF,,,, 4,580
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Zaver-vysledky

Farka, Z., Mickert, M.J., Hlavacek, A., Skladal, P., Gorris, H.H.
Single molecule upconversion-linked immunosorbent assay with
extended dynamic range for the sensitive detection of diagnostic
biomarkers (2017) Analytical Chemistry, 89 (21) 11825-11830;
IF,,,; 6,320
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Dekuji za pozornost
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