Biopolierek elvalasztasa

LC mddszerek

* -RPLC
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* -HILIC
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Ha d/d;, > 10 — nincs jelentds porus okozta zonaszélesedes
Makromolekulaknal ndvelni kell a porusatmérdét

30 nm

I'd
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Szabad diffGzi6 a
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Kulcsszavak

* Bio toltetek:
* D,2220nm

e SilicaB

e RP 18 utdszilanizalt,
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Morfoldgia:

-teljesen pordzus

-héjszerl

-monolit

* -nem porodzus

* Teljesen pordzus:

* -szilikagél, szervetlen polimer, Silica B

* -szerves szilikagél monomer+szervetlen monomer

* Alapvetd:pH tdrés
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Hibrid toltetek
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Aeris héjszer( toltet, makromolekuldk elvalasztdsara hasznalt toltet
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Kis molekula tomegU anyagok elvalasztasara hasznalt toltet

BEH130C, AR AARARAA
Peptide Separation Technology ~d
BEH300C,, ..‘&?&w./wwvx
Peptide Separation Technology ~d
BEH300C, D
Protein Separation Technalogy o,
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 Alapvetd:

*A fehérjék elvalasztasahoz mindig
gradienseluciot kell alkalmazni!

Lehetséges gradiensprofilok
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* Kérdés:
* 1. Milyen legyen a gradiensprofil?

2. Milyen legyen a gradiensid6?

Linedris gradienselucié(LSS) modellezése izokratikus elvalasztassal
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Figure 6.2 Expenimental values of § for peptides and proteins (T [6], A [9]) and
polystyrenes (@) [5, 7] as a function of sample molecular weight (log —log plot);
acctonitnle —water and THF-water mobile phases, respectively.
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Figure 6.3 Migration of different compounds during gradient elution as a function of their
molecular size or value of S and time 1. Hypothetical examples based on identical conditions
for each separation: gradient of 0—100 percent B in 15 min at 2 mL/min (150 x 4.6 mm
column). The sample has § equal to 4 in (a, d), 25 in (b, ¢), and 100 in (¢, [ ); ko = 100 in
(a—c), and 100 and 120 for the two peaks in (d—f). (——) Fractional band migration x
through the column; ( ) instantaneous value of k (k,) for a band at time £; (- -)
“on—ofl” behavior in (c). (@) Designates &*; () designates x = 1.00. See text for details.

Representative chromatograms of Interferon related proteins.

Conditions: mobile phase A: 0.1% TFA in water, mobile phase B: 0.1% TFA in ACN, gradient profile: 35 to 60% B in 5 min (then 2 min reequilibrating
), flow rate: 0.3 mL/min, T = 60 -C, injected volume =5 pL (full loop), A = 210 nm.

Column: Aeris WP C18, 150 x 2.1 mm, 3.6 pum. Peaks: 1: oxidized-1, 2: oxidized-2, 3: related impurity-1, 4: native interferon, 5: related impurity-2,
6: reduced form-1, 7: reduced form-2
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& Fekete et ol Jowrnof of Phannaceuticnl and Biomedical Analysis 70 [2002] 158-168
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Fig. L. Schematie view of e linnted proteolytie digestion and reduction of nenodonal antibedies.
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Fig. 6. Two-dimensional resolution map of the column temperature (°C) against
gradient time (tg, min) for the separation of Bevacizumab Fec and Fab fragments,
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Fig. 7. Predicted and experimental chromatograms of Bevacizumab Fe and Fab fragments optimized by quadratic model. Column: Aeris WP C18 (150 mm x 2.1 mm), injected
valume: 0.5 pl, detection: fluorescence (excitation ar 280 nm, emission at 360 nm). Mohile phase A: 0.1% TFA in water, mohile phase B: 0.1% TFA in acetonitrile. Gradienr:
from 30% to 40 B, flow rate: 0.35 ml/min. Gradient time: 11min, T=90-C. Peaks: 1-3: pre-Fc peaks. 4: Fe, 56: post-Fc peaks, 7-9: pre-Fab peaks, 10; Fab, 11-13: post-Fab
peaks.
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Fig. 9. Two-dimensional resolution map of the column temperature (*C) against
gradient time (&g, min) for the separation of Rituximab LC and HC fragments.
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Fig. 6. Cetuximab papain digestion resolution map (t;-pH model). Column: YMC
BioPro SP-F (100 x 4.6 mm). Mobile phase: *A”, 10 mM MES; “B”, 10mM MES + 1M
NacCl. Flow rate: 0.6 ml/min; gradient: 0-20% B; temperature: 30 °C; detection: FL
(280-360 nm); injected volume: 2 pl. Gradient times: tyy = 10 min, g =30 min, pHy

5.6, pHz 6.0, pH; 6.4.

10 20 Csa
gradiend time (min)

Fig. 7. Comparison of predicted and expenmental chromatograms. Column: YMC BioPro SP-F {100 x 4.6 mim). Mobile phase: “A®, 10 mM MES; “B", 10 mM MES+ 1 M
Flow rate: 0.6 mlfmin; gradient: 0-10% B; temperature: 30°C; detection: FL (280-360nm); injected volume: 2 pl. Gradient times: ty = 17 min, pH 5.62.
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Protein Calibration Curves for ACQUITY UPLC BEH125, BEH200 and BEH450 SEC Columns
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1. 4bra: Terapias fizids-fehérje aggregatumainak és fragmenseinek elvilasziasa
hagyomanyas 300 x 4.6 mm kolonnan.
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Hémérséklet (A) és nyomas (B) okozta oszlopon létrejové aggregatumok
UHP-SEC elvalasztas soran
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Theory and practice of size exclusion chromatography for the analysis @mm&

of protein aggregates
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Megjelenés alatt: Kromatografus

 Korszer(i méretkizarasos kromatografia: fehérje aggregatumok

elvalasztasa

* Fekete Szabolcs?, Fekete Jend?, Guillarme Davy?

» 1 Genfi Egyetem, Gyodgyszerészeti Tudomanyok Tanszék, 1211 Geneéve,

Boulevard d’Yvoy 20.

» 2 BME Szervetlen es Analitikai Kémiai Tanszék, 1111 Budapest, Szent

Gellért tér 4.
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loncserés kromatografia
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Er6s anioncseréld gyanta (allofazis) szerkezete

‘OH *— ellenion
gyanta +
fazis Né
vagy +\
alapfazis

ioncseréld
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Gyenge ioncseréld csoport protonalddasi folyamata

CHs H* CHs
gyanta N e —= N<
/RN P
fazis *
amino proton amino csoport

A gyenge anioncseréld kapacitasanak fliggése a mozgofazis pH
értékétol

CH
L CH
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A szilikagél kémiai mddositasaval készitett kationcseréld

reaktiv szilanol
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Az ioncserél6 kapacitas fliggése a mozgofazis pH értékétdl

loncserél A

meqg/g

%— CoO

Table 1

Properties of the most popular state-of-the-art I1EX columns available for protein separations

Column name

SAX-15
Proswift
(Thermo) WAX-15

Monoliths
WCX-15
5CX-15
50X

TSKgel (Tosoh) SuperQ-5PW

SP-STAT

-STAT
Packed 9

Bio Mab (Agilent)

Antibodix (Supelco, Sepax)

Protein-Pak Hi 5P

Res IEX

(Waters) o
Q

MAbPac SCX-10 {Thermo)

Chemistry

Strong anion exchange
(quaternary amine
Weak anion exchange
(tertiary amine)

Weak cation exchange
(carboxylic acid)
Strong cation exchange
(polymethacrylate)

Strong cation exchange
(sulfonic acid)

Strong cation exchange
(trimethylamino)
Strong cation exchange
{sulfopropyl)

Strong anion exchange
{quaternary
ammonium )

Weak cation exchange
{carboxylate)

Weak cation exchange
(carboxylate)

Strong cation exchange
(sulfopropyl)

Weak cation exchange
(carboxymethyl)
Strong anion exchange
(quaternary
ammaonium )

Strong cation exchange
(sulfonic acid)

Particle

Information
not available

Max
temperature
("C)

70

60

45

80

80

pH range

Max pressure
(bar)

J0

50

270
410
550

270
410
550
680
100
100

150

480
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TETENTION Uime (minj

Fig. 5. Cetuximab papain digested sample. Column: YMC BioPro SP-F (100 = 4.6 mm). Mobile phase: “A", 10 mM MES; “B", 10 mM MES +1 M Nacl. H
gradient: 0-20% B: temperature: 30°C; detection: FL (280-360nm); injected volume: 2 pl. Gradient times: t,1=10min, ty =30min, pH, 5.6, pH; 6.0,
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