HOW TO SELECT ORTHOGONAL CONDITIONS IN RPLC TO ACHIEVE
COMPREHENSIVE SEPARATIONS ACCORDING TO THE NATURE OF COMPOUNDS
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1- INTRODUCTION 2- EXPERIMENTAL CONDITIONS

ﬂ'he demand for characterization of complex samples, E/ Basic - logP values from -1 67t07a
ini | 63 Solutes——— . | o

containing several hundreds of compounds, requires advanced Acidic — - M.wtfrom 76 to 1486 g/mol,
analytical tools such as comprehensive liquid chromatography. Its high Neutral _pKavalues from 0.6 to 14.0
separation power Is obtained via the coupling of two separation modes —

exhibiting different mechanisms, i.e. orthogonal. In this study, a wide set || -8 Stationary phases: Two organic modifiers:
of probe solutes was considered. Principle component analysis (PCA) || 1) HS F5, 2) HS PEG, 3) C8(2), - methanol (MeOH) and
was used to map the distribution of solutes. Chromatographic behavior || 4) Capcell Pak C18, 5) Phenyl-hexyl, acetonitrile (MeCN)

was then evaluated by Analysis Of Variance (ANOVA) to establish which || g) 75rhax SB-CN, 7) Kromasil C18 —<
£ H anifi T h I f - fth | ’ | Two pH values of the
actor has a significant effect on orthogonality, as a function of the 8) XBridge RP18

nature of compounds. Finally, an optimized subset of test compounds o mobile phase: 2.5and 7.0
kas proposed to evaluate orthogonality. / 8X2X2 = 32 systems w496 couples of chromatographic sysfey

3- ORTHOGONALITY EVALUAIION
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. L o 1.0 . HS PEG, MeCN, pH 7.0 11
3 criteria were used for evaluation - 3 ; pH 7.0 with MeCN o Toey 4 10
| HS PEG S '
1) Pearson’s correlation coefficient, (1) ]_ Reference - ¢ . , 0
| I\ Olps 12 * ¢ 1< O
2) Spearman’s correlation coefficient, (r : == o B
) SP (s . ; pH 7.0 with MeOH = t1ee :‘ #‘ | 3 6
3) Kendall’s correlation coefficient, (7,) | ; HS PEG & e 3 " *1 | 7 )
l | | . 1 r.=0.91 O . *Yy *o. . \l\\ 8
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Kendall’s correlation coefficient (r,) ) : El 0.0 0.5 1.0 | [ i N
" " " " " K ) o ) ) ) ) - ) ) ) ‘ - - O T T T ¥ T T
IS the most sensitive criterion [1]. - oH 2.5 with MeCN < ,
= ° HS PEG PEG, MeCN, pH 7.0 | Kromasil C18, MeOH, pH25 11 ( =042
: | 31 r,=0.52 | K=
,0/‘/> Sz‘az‘/onaryphase - - ': | “ The solutes are numbered : g 9
Mobile phase [1]. SEREE ——————— || asfollows: | -; 3
: | 2 (1) nicotine, (2) benzylamine, ;. 5 \
1 { pH 7.0 with MeCN (3) vancomycin, (4) strychnine, i 64
{ XBridge RP18 3 . (5) atropine, (6) (+)- tubocurarine, | 1 2 7 | 10
Chromatograms show the | =058 | (7) 1, 2- phenylendiamine, - |
effect of changing pH, organic L L. | @imipramine, 9 ioperamice. - \ L - |
ging pH, g | . . (10) amiodarone, (11) clofazimine. | J UL L ]\ A
modifier and stationary phase® . > : s s 0 2 1 1 1 20 2 2 - e
1) Phenanthrene, 2) Prometryn, 3) Ibuprofen 0 10 20 30 min 40
/

5- SOLUTE MAPPING BY PCA
4 ( ) I
The 63 probe solutes are a priori classified according tm Influence of the factors (ANOVA

charges into five groups: 63 compounds.: pH > Stationary phase > Mobile phase
e solutes with positive charge, 9 basic compounds.:  pH > Stationary phase = Mobile phase
e solutes with negative charge, 7 acidic compounds.: pH > Stationary phase > Mobile phase

e solutes with positive charge according to pH, \_ 47 neutral compounds: Stationary phase > Mobile phase > pH
e neutral solutes, |
o (white) for non classified compounds. Optimal subset of 9 compounds
¥ 1.0 - -
- Solutes are distributed according to their charges into 3 groups: O ¢ 9 compounds (acidic, basic
A) 7 Compounds with negative charge (blue), % ¢ and neutral):
B) 47 compounds contain: neutral compounds (black), (white) for non classified || - 0.5 - Ibuprofen, salicylic acid,
C) g%r;]raoinisd’san'?hmgzr'ts'. e charge (red) ~ P mandelic acid, benzamide,
u Wi 184 : - : .
P P J = de bromgs”_, dodecylresog:mol,
- X-axis reflects the retention time and y-axis the charge. @ * clofa2|m|ne, tubocurarine and
8 00 * benzylamine.
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Kendall's correlation coefficient (r,) Is the most sensitive.
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p his study revealed that orthogonality strongly depends on

the composition of the probe solute set Iin acidic, basic or

neutral compounds. An optimized subset of 9 solutes can
\produce the same results as a 63 probe solute set. )
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