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STLACENE GELY
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Polymerace vodného roztoku N,N’-methylenebis-
akrylamidu a kyseliny akrylové v pfitomnosti
anorganické soli, nejéastéji siranu amonného
Stlaéeni na méné nez 10 % pUvodniho objemu
Separace bilkovin v iontové-vyménném médu

(neocekdvané) zvyseni permeability
po stlaceni gelu

Linedrni gradient
2.25 - 0.25 M siran amonny
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J. Chromatogr., 473 (1989) 273., J. Chromatogr. 586 (1991) 21-26.



| MEMBRANOVA CHROMATOGRAFIE

Pro separace vysokomolekuldrnich latek je potfeba velmi krdtkd kolona (B.G. Belenkii)
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| MEMBRANOVA CHROMATOGRAFIE
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| MEMBRANOVA CHROMATOGRAFIE
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MEMBRANOVA CHROMATOGRAFIE

Vliv slozeni polymeracéni smési
(rostouci koncentrace GMA)
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J. Chromatogr. 555 (1991) 97-107.

Separace bilkovin

Membrdna
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POLYMERNI MONOLITY

o o [ y I 4 A4
HQC\,)LO% Chromatografie iontové vymény
~
CHs o modifikovdno (diethylamino)hydroxypropylem
Glycidyl metakrylat =
=
o) GH, =
HaC S
CH, 0 2.50- §
o
Ethylen dimetakrylat l 3
on , 2-907 f |
HsC OH = ]
11 z g
L 2
“ g.504 &
Cyklohexanol Dodekanol x 3

NSO N K
>N ™ 1.00-
N,

Azobisisobutyronitril

7 ey g —
1.00 2.00 3.00 4,00
x 10! minutes

CrPi70 <
30 x 8 mm Anal. Chem. 64 (1992) 820-822.



| RADIKALOVA POLYMERACE




RADIKALOVA POLYMERACE

Azobisisobutyronitril
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Fdze polymerace
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POLYMERNI MONOLITY

Modifikace vnitini stény

Kapildra

Iniciace
uv, T, ...

Monolitickd kapildrni kolona

Polymeracni smés

= Funkéni monomery (ST, CMS, BMA, GMA, ...)
= Situjici monomery (DVB, EDMA, ...)

= Porogenni rozpoustédla (alkoholy, ...)

= Inicidtor (AIBN, benzofenon)

azobisisobutyronitril benzofenon
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J. Chromatogr. A,1217 (2010) 6610 — 6615.
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|zokratickd separace malych molekul
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Fenol (1), toluen (2), and thiomo&ovina(3) v 98% ACN,

pratok 10 pl/min. J. Sep. Sci. 2013, 36, 2806—2812



| KONTROLA MORFOLOGIE

Vliv koncentrace 1,4-butandiolu
v polymeracéni smési

T T T 1

J. Sep. Sci. 26 (2003) 1005 — 1016. 0 5 10 15 20



DOMINANTNi PRUTOCNE PORY
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AV/a(log P)

POREZNI VLASTNOSTI
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J. Chromatogr. A 1182 (2008) 161 — 168.



MAKROPOREZNI MONOLITY

Monolit Polymer C8 Silikagel
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J. Chromatogr. A 865 (1999) 169-174.
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VLIV MALYCH PORU

Gradientovd eluce malych molekul

Prutocné pory 54.0%
Mezopzéry12.0%

Pritoéné pory 61.9%
Mezopéry 7.6%

J. Sep. Sci. 29 (2006) 1064 — 1073.



MONOLITICKE STACIONARNI FAZE

Anorganické monolity Organické monolity
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E. COLI DIGEST

1 m monolit, pikovda kapacita 1038
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AV / A(log P)

TEPLOTA POLYMERACE

5 - | 2 Vyssi teplota
1) 55°C
2) 60 °C 3
3) 65°C Vic radikald
10 - 4) 70 °C
5) 80 °C 1
6) 90 °C Vic center polymerace
5 —
»Hustsi* monolit

Mensi pory
10 100 1000 10000

Pore diameter, nm

Chem. Mater. 1995, 7,707-715.



Specific surface area, m2/g

TEPLOTA POLYMERACE

Povrch & Objem péru

200
M
150 m
n
O
O

<5__ - 13
100 — g

[ |
50 T 71— 71— 71 1 41

50 860 70 80 B0 100

Polymerlzatlon temperature, °C

Macromolecules 28 (1995) 7580 — 7582.

Pore volume, ml/g

AV/] A(log P)

Distribuce poru
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50 - 70°C, 8h

22 h, 55°C

10000

1000

Pore diameter, nm

10 100

Chem. Mater. 1995, 7,707-715.
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KONVERZE POLYMERACNI REAKCE
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J. Chromatogr. A 1217 (2010) 7514 —7522. | J. Chromatogr. A 1217 (2010) 5389 — 5397.

Polymerization time, h



KONVERZE POLYMERACNI REAKCE

Morfologie a kvalita separace poly(styren-co-divinylbenzen)
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J. Chromatogr. A 1217 (2010) 7514 — 7522. | J. Chromatogr. A 1217 (2010) 5389 — 5397.



| KONVERZE POLYMERACNI REAKCE
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J. Chromatogr. A 1217 (2010) 7514 — 7522. | J. Chromatogr. A 1217 (2010) 5389 — 5397.



FUNKCNI MONOMER
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J. Sep. Sci. 34 (2011) 2054 — 2062.



SITUJICT MONOMER

&
:C’?_
o
:2:
Q
I
"3
=
Q
o]
iog:
Q
I
"3
——

~
[e}
I
&
-
[e}
I
&

3

O -
— -
N -

Time, min

=
-

200« 500x 2000x ime;min
J. Chromatogr. A 1289 (2013) 47 — 57., J. Chromatogr. A 1274 (2013) 97 — 106.



| MODIFIKACE POVRCHU

Glycidyl metakryldat

HO
HO OH _/& _>_\
_)_/ o HN—protein’
O hydrolysis o protein L
-4 mr—rr———r
0 0 &
HMN{CH2COOH),
Nﬂgsc}gmgﬂ
HO
)ﬂ COOH HPy
0 N—"
= kr:.:n;:l OH
Y
HO HO

Polymer 48 (2007) 2187 — 2198.




MODIFIKACE POVRCHU

Styren & Chlormethylstyren
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OBECNY MONOLIT

/
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Anal. Chem. 82 (2010) 1621 — 1623. | J. Chromatogr. A 1217 (2010) 8212 — 8221.



| ZESITENT (HYPERCROSSLINKING)
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ZVYSENI AKTIVNIHO POVRCHU

B pUvodni monolit
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ZLEPSENI SELEKTIVITY

PUvodni monolit 2_ Zesitény monolit

80% ACN, 1.5 uL/min,

3
Kolona 170 X 100 mm,
1 4 16.4 MPa, 254 nm

1 — vracil
5 2 — benzen
n 3 — toluen
6 4 — ethylbenzen
5 — propylbenzen
7 6 — butylbenzen

1
2-7
_J..M “ u ' 7 — amylbenzen
0 3 6 9 O 3 6 9

Time, min Time, min

J. Chromatogr. A 1217 (2010) 8212 — 8221.



TEPLOTA ANALYZY

2 3 Cas analyzy

1 8 min

1 W 40°c o
45 :
1“ "M'\ ’\ ” BOOC 3.5 min

time, min
Mobilni fédze 20% vody, 20% THF a 60% ACN, protok 0.5 uL/min. UV detekce pfi 254 nm.

Latky: 1 — uracil, 2 — benzen, 3 — toluen, 4 — ethylbenzen, 5 — propylbenzen, 6 — butylbenzen, 7 — amylbenzen.




UNIVERZALNI KOLONA(?)

Gradientovd eluce tryptic digestu
(Cytochrome Q)

Size-exclusion separace polymers

ﬂ

23
1 1 -1 800 000
2 — 400 000

3-35000
u 4 -1 000

5 — toluen

0 5 10 15
time, min

Column modified for 2 h at 90°C, length 130 mm, flow rate
0.5 uL/min, gradient 5 - 40% ACN in 0.1% aqueous formic acid
in 10 min, starting pressure 240 bar, gradient delay 5 min,
UV detection

0 4 8 12

time, min

Hypercrosslinked column modified for 2 h at 80°C, length 670 mm
(320 + 350 mm), flow rate 0.5 mL/min, pressure 205 bar,
100% THF as mobile phase, polystyrene standards and toluene

J. Chromatogr. A 1217 (2010) 8212 — 8221.



ZESITENT NUKLEOFILNI SUBSTITUCI

Diaminoalkany

Response, mV
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J. Chromatogr. A 1388 (2015) 151-157.



ROUBOVANI (GRAFTING)

Jednokrokovy grafting

uv
<

BP, Monomer
t-BuOH/Water

With Initiator

Dvoukrokovy grafting

-
uv
H '
Monomer
Water
H
Without Initiator
H
uv
H >
0

Chem. Mater. 18 (2006) 5950 - 5957.
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uv

»
Monomer

=  Horsi kontrola modifikace
®  Moznost ucpdni poru

= Cilend modifikace
®=  Maximdlni pokryti povrchu

Nutné UV transparentni monomery (metakryldty)



DVOUKROKOVY GRAFTING

Pdvodni monolit

Benzofenon Pdvodni monolit

Aktivovany povrch



DVOUKROKOVY GRAFTING

Aktivovany povrch

Vybrany funkéni monomer

Modifikovany povrch PUvodni povrch



KONTROLOVANY ZACHYT ANALYTU

HO, /FH2
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pH 7 — 5 mM HEPES | pH 2 — 2% acetonitril + 0.1% TFA, dopamin, 0.35 pl/min




EXTRAKCE A ANALYZA NEUROTRANSMITERU
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pH 7 — 5 mM HEPES | pH 2 — 2% acetonitril + 0.1% TFA, dopamin, 0.35 pl/min



| STANOVEN NEUROTRANSMITERU V MOC|
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ENZYMAZTICKE REAKTORY (IMERs)

Dvoukrokovy
grafting Immobilizace o7 S
(vinyl azlacton) s enzymu e
3
. \CH3 .
HoC ©
L on
Y CHs

Immobilizovany Monoliticky
Enzymaticky Reaktor

Aktivovany
monolit



PRIPRAVA A CHARAKTERIZACE
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Biotechnology and Bioengineering 109 (2012) 371 — 380.
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SYNTEZA“ BIODISELU
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| TEPLOTN{ GRAETING

Zesitény monolit Aktivovany povrch
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TEA — triethylamin, DMF - dimythylformamid

J. Sep. Sci. 2013, 36, 2806 — 2812. ACVA — 4,4’ -azobis(4-kyanovalerovd kyselina)



| TEPLOTN{ GRAETING

Aktivovany povrch Modifikovany povrch
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MEDSA - [2-(methacryloyloxy)-ethyl]-dimethyl-(3-sulfopropyl)-ammonium hydroxid
J. Sep. Sci. 2013, 36, 2806 — 2812.



DUALNI RETENCNI MECHANISMUS

Obecny Lesitény Modifikovany
1-3 4 4
4 . 2
1-2 1
3 98% ACN
0 2 4 6 O 2 4 6 O 2 4 6
1-3 4
4 1-3] | 2
1-2
k/\ 3 l A 90% ACN
o] JM . _ LA
0 2 4 6 0 2 4 6 0 2 4 6
1-3 1.2 4 2
1
: 70% ACN
‘ 4 3 4
0 2 4 6 O 2 4 6 O 2 4 6
VRVM

Uracil (1), thiomocovina (2), fenol (3) a toluen (4)



MODIFIKACE NANOCASTICEMI

2= , . 2=
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MODIFIKACE NANOCASTICEMI

8 -

Detector response

0 T 1 T T T 1 T
0 1 2 3 4
Retention time, min

Anal. Chem., 83 (2011) 9478 — 9484.



TENKOVRSTEVNA CHROMATOGRAFIE
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TENKOVRSTEVNA 2D CHROMATOGRAFIE
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POLYMERNI MONOLITY

= Jednoduchd pfiprava
* Snadnd modifikace
= Uprava vlastnosti

= Kontrola selektivity

* Integrované systémy



,,Science 1s simply the word we use
to describe a method of organizing
our curiosity “

Tim Minchin



