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Proc kapilarni elektroforéza

Prednosti

Nevyhody

v klinickeé analyze

vysoka separacni ucinnost: cca 10° pater/m
kratka doba separace: 5-15 min
— velké soubory jedincu
malé mnozstvi vzorku k analyze: 10 pL
— mikrodialyzaty, zvifeci modely
snadna uprava biologického materialu
— primé davkovani
mala spotfeba separacniho pufru
nizka cena kapilary

mala citlivost
— UV detekce 10° - 10% M




Pridavek organického rozpoustedia

deproteinizace

» silna kyselina: sulfosalicylova, HCIO,

G(vzorek) > G(BGE)

« organické rozpoustédlo: acetonitril,
aceton, isopropanol

G(vzorek) < G(BGE)
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Tdma P. et al: Electrophoresis 2009, 30, 3436-3441.



Zvysené davkovani vzorku
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On-line prekoncentrace vzorku s aplikaci

hydrodynamického tlaku
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Tuma P. et al: J. Pharm. Biomed. Anal. 2018, 160, 368-373.

Tama P. et al: Electrophoresis 2018, 39, 2605-2611.
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Stanoveni neurotransmiteru v mikrodialyzétech
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Studlum bolestl v PAG
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Stacking pri stanoveni leCiv v krvi
1 uM pentamidin v fyz.r./ACN 1:3 95.4%
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Separacni parametry ACN-stacking
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Stacking pri stanoveni léCiv v krv

Lécivo BGE Kapilara - Davkovani - Detekce LOD,
délka (cm)/id % z délky MM
(um)

Pentamidine - 100 mM HAc/Tris, pH 4.7  31.5/50 28 uv 0.03

antimalarikum

Ceftazimide - 50 mM CI-HAc v 20% 31.5/25 27 uUv 0.8

antibiotikum MeOH, pH 2.32

Metformin - 2.0 M HAc, pH 2.15 31.5/50 7,3 C‘D 0.03

antidiabetikum

Perampanel - 50 mM CI-HAc, pH 2.15 35/50 37 FD 0.008

antiepileptikum




Kovalentni coating kapilary
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Protismerna elektroforeza
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Protismeérna separace ketaminu

1 —dehydronorketamine

0% 2 — norketamine
3 — ketamine
4 - hydroxynorketamine
1%

2%

Sample: 1.0 yg/mL in 75% ACN/ 25%
infus. sol.

BGE: 500 mM AcOH, pH 2.3
Capillary: 31.4/16.6 cm

Injection: 50 mbar for 120 s
Voltage/current: +30 kV/5.4 pA
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*° " Talanta 217 (2020) 121094



Plasma concentration (ug/mL)

Metabolismus In
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ACN stacking antiepileptics in PAMAPTAC
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A — vigabatrin
B — pregabalin
C - gabapentin

Talanta (2021) accepted
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Stacking in 5% PAMAPTAC

B Y 4 mm V V V22 mm

v \{V45mm"fv “Vv 90 mm

il " ‘ 134 mm

224 mm

179 mm

269 mm
BGE: 500 mM AcOH, pH 2.3
Sample, 0.1 pg/mL in 25%
inf. sol.+ 75% ACN
&0 Capillary: 25 ym, 31.5/17 cm
1 mV 30 kV/5 A
EOF: -18.6 - 10° m?Vv-is
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Antiepileptika v lidskem seéeru

LOD: 0.8 -1.2 ng/mL

model sample - 0.1 pg/mL LOD: 5 -7 nmol/L
\/ Sample: 25 pL serum +
1 blank serum 2 3 75 uL ACN

=

serum spiked 0.1 pg/mL

CcD . .
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| . | : | . | , , , - 2 —pregabalin
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Princip mikrodialyzy
syringe pump (Ringer, 1 plimin) fracion collector (10-20 min)
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Metabolismus tukové tkane

 lipidy — glycerol + mastné kyseliny
 sacharidy — glukoza + laktat
e proteiny — aminokyseliny, Valin, Leucin a Isoleucin

Adipgse tissue Electrophoresis

bicarbonate

omics

Contactless conductivity
detection

- _015 | 1f0 | 1f5 | 210 | 2
e © Time (min)
Ttma P., Sommerova B., Siklova M., Talanta 2019, 192, 380-386.
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CE/C4D - glukéza

glucose
I

spike

H OH
2-deoxyglukéza

Mikrodialyzat 10 yL/ACN 1:3
Kapilara: 10 um, 31.5cm
i : | : ' BGE: 50 mM NaOH (pH 12,6)

. | f T 1
1. 1. 2.0 25 29 o A 10 kV/2 pA, 1000 mbar.s
D 2 IS — 2-deoxyglukéza 100 mg/L

Time (min) LOD 3.0 uM

Tama P.: Clinical Applications of Capillary Electrophoresis 2018, Springer, in press.
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Mikrodialyzat 10 uL/DEI 1:3
Kapilara: 20 um, 31.5 cm
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|
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BGE: 40 mM CHES/NaOH (pH 9,4)

20 kV/3.6 pA, 1000 mbar.s
IS —-Li*1 mM
LOD 0,3 uM

Tama P.: Clinical Applications of Capillary Electrophoresis 2018, Springer, in press.



CE/C4D - glycerol T
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Mikrodialyzat 10 uyL/ACN 1:3

4 Kapilara: 25 um, 31.5 cm, INST-coated
CE/C D - B CAA BGE: 2,1 M Hac + 20% MeOH (pH 2,1)
30 kV/4 pA, 800 mbar.s
IS — Tris 10 yM
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Tama P.: Clinical Applications of Capillary Electrophoresis 2018, Springetr, in press.



Sekvencni monitoring metabolitu

Lactate in dialysate Glycerol in dialysate
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On-line spojeni mikrodialyzy, upravy
vzorku a CE analyzy
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On-line spojeni mikrodialyzy, upravy
vzorku a CE analyzy
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On-line analyza

100 uM smés aminokyselin
ve 150 mM NacCl

aminokyselin

Lidska krevni plasma
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mikrodialyzaéni sonda: cut-off 20 kDa
promyvani fyz. roztokem: 2,5 yL/min
uprava vzorku: ACN s 0,01M HCI 7,5 yL/min
flow gating solution: BGE 50 pyL/min

kapilara: INST-coated 25 um, 40 cm, 25 cm C“D,
BGE: 3,2 M Hac + 20% MeOH + 1% INST (pH 2,1)
separace: 30 kV/4 pA

hydrodynamické davkovani: 800 mbar.s



On-line analyza sacharidu
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Modularni a prenosny analyzator
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Tuma P., Opekar F.: Elektroforeticky pfistroj pro klinickou a environmentalni analyzu, GAMA-
TACR, 20170402, 2017-2019.



Miroinjector pro 0,2 yL vzorku
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Opekar, Tuma: Anal. Chim. Acta 2018, 1042, 133-140.






Aplikace —analyza 0,2 uL vzorku

Mineraly ve vodach

~ hydrodynamic injection

NH,” K’ e

T

2+

Li

YU

>
£
A ) U
spontaneous
'_JB U\ LN\
- :

C*D response

| L |
20 25
Migration time, s

kapilara: 25 um, 16,5 cm, 10,5 cm C*D
BGE: 50 mM HAc + 20 mM Tris + 2 mM 18-crown-6

separace: 10 kV/6 pA, 250 mbar.s
vzorek: 100 yM modelova smés

Pentamidin v Krvi

5 uL plasmal/

|
1 mV

+20 uM

- / +40 uM

4

C'D response, mV

10 15 20 25 30 35 40 45 50
Migration time, s

kapilara: 25 um, 16,5 cm, 10,5 cm C*D
BGE: 100 mM HAc + 50 mM NaOH
separace: 10 kV/18 pA, 150 mbar.s
vzorek: 5 uL plasmy pacienta + 15 uyL ACN

55



A A pump‘ D ‘ Check valve o
Separation | 240
capillary |
Sample / ;
Rl 5
Delivery Injection L,WMKJLNWJ ﬂ_WLK

capillary space BGE pump
i 15 18 21 24 1_5 1.8 21 24 15 18 21 24
Waste T_M Migration time, s
BGE valve

Opekar F., Tima P.: An
air-assisted flow-gating
interface for capillary
electrophoresis,
Electrophoresis 2019, 40, 1-5.




