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INTRODUCTION

1. Tailoring SFC phasesallows the operation without additives.

Thisopensnewpossibilitiesfor prep-SFC

2. 2-ethylpyridine is by far the most interesting SFC stationary

phase.

Packedcolumnsupercriticalfluid chromatography(pSFC)hasrecently

seena renewedinterestin the pharmaceuticalindustry �±in part dueto

the advantageoushigh separationefficiencieswhich are achievablein

shortanalysistimes. Moreover,fine tuningof selectivityis possiblevia

mobile phasecomposition,and robust (generic)methodologycan be

utilized, which is applicable to a wide range of compounds. The

complementarynature(orthogonality)of pSFC to reversedphaseLC

(RP-LC) is alsobeingcontinuouslyenhancedthroughthe introduction

of newstationaryphases,which is increasingtheselectivity�µ�V�S�D�F�H�¶that

pSFCoperateswithin. Furthermore,functionalitiesare incorporatedin

thestationaryphasesso that theuseof prepSFC-scalelevel offers then

the advantagethat only the organicmodifier has to be evaporatedto

obtainpureproduct.

A number of commercially available (e.g. 2-ethylpyridine from

PrincetonInc. andZorbaxSB cyanofrom Agilent), prototype(Zymor,

Inc.), and home synthesizedstationary phasesobtained via click

chemistryhave beenevaluated. The prototypephasesare basedon

incorporation of morpholine, piperazinecarbamate,piperazineurea,

benzamide,pyridine,pyridine/diol,andpyridine/MONOLgroupsin the

stationaryphase. The homesynthesizedphasesinclude a numberof

molecules(e.g. pyridine, testosterone,estradiol,etc.) incorporatedinto

thestationaryphases.

A 22 componenttest mixture containing acidic, basic, and neutral

pharmaceuticalcompoundswas analyzed with pure methanol and

methanolcontaining20 mM ammoniumformateasthemodifiers. The

latterwascarriedout for hyphenationwith massspectrometry.

SeparationConditions: Injection volume 5 µL, flow rate 2.0 mL/min,

outlet pressure100 bar, detection254nm, column temperature40°C,

andCO2 wasusedasthe mobile phaseandmethanolwith andwithout

additivewasthemodifier. Thegradientwasisocraticat 5% modifier for

1 min, thenincreasedlinearly to 40% modifier at2%/min.

EXPERIMENTAL

RESULTS AND DISCUSSION

CONCLUSION

Figure 1: Chromatogramof the separationof the 22 componenttestmixture on the Princetonpyridine

column(4.6 x 250mm,3 µm particle). Themodifier wasmethanolwith 20 mM ammoniumformate. All

otherconditionswerethesameasin theexperimental

Figure 3: PCAplot of thedifferentcolumns

analyzed constructed using the average

retentionfactorsfor all compounds.

I. The objective of evaluating new phases in SFC is to obtain similar 

results as for a 2-ethylpyridine, but without acidic/basic additives.

II. Evaluationof all columnsmentionedin the experimentalsection

showedthat:

�‡ The Zymor pyridine column performed very well without

additives(Figure2).

III. Orthogonality of the phases was determined through PCA

analysisandtheresultsareshownin Figure3.
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Figure 2: Chromatogramof the

separationof the 22 component

test mixture on the Zymor

pyridinecolumn(4.6 x 150mm,

5 µm particle) using pure

methanol as the modifier.

Separationconditions were as

statedin theexperimental.

�‡ Othergoodphasesto usewithoutadditivesare:

�‡ Pyridine/diol,pyridine/MONOL,cyano,testosterone

�‡ Phasesthat needadditivesto guaranteesymmetryfactorsof > 0.9

are:

�‡ Piperazineurea,piperazinecarbamate,benzamide,morpholine,

Princetonpyridine

�‡ Theconsequencesare:

�‡ For groupA, the Zymor pyridine columnshouldbe selectedas

otherphasesareverysimilar in polarity/selectivity

�‡ Testosterone(Group B) has unique propertiesand deserved

furtherevaluation

�‡ From Group C, morpholineis the most promisingconsidering

theasymmetryfactors.


