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The Limitations of Supercritical Fluids



Large Polar Ionic Molecules
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IC, 40% methanol(0.2% TEA)/CO2, 100 bar, 3 m/min.
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Low Visibility Molecules
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Small molecule which can activate virulence in a bacterial colony

The (S) enantiomer of CAI-1 is the ‘quorum sensing’ signal isolated from the 
bacteria Vibrio cholerae

Bassler Group
Douglas Higgins, Megan Pomianek, Christina Kraml, Ronald Taylor, 
Martin Semmelhack and Bonnie Bassler
NATURE / Vol 450 / 6 December 2007



Low Solubility Molecules
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AD-H, 40% ethanol/CO2, 100 bar, 3 m/min.

Iridium(III) luminophores

Bernhard Group

Frederick Coughlin, Michael Westrol, Karl Oyler, Neal Byrne, 
Christina Kraml, Eli Zysman-Colman, Michael Lowry and 
Stefan Bernhard
Inorg. Chem. 2008, 47, 2039-2048



High Solubility Molecules
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Whelk-01 (R,R) (5 x 25-cm), 43% 2-propanol/CO2,
100 bar, 350 mL/min.

Christina Kraml, Dahui Zhou, Neal Byrne and Oliver McConnell
J. Chromatogr. A, 1100 (2005) 108-115



Alcohol-sensitive Molecules
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A) 2-phenylglutaric anhydride 

using alcohol modifiers using TFE 
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B) Isradipine 
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C) Felodipine 
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D) 2,2,2-trifluoro-N-(1-
phenylethyl)-N-
(tosylmethyl)acetamide 
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E) Benzoin 
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Alcohol-sensitive Molecules
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AD-H, 15% TFE/CO2, 100 bar, 3 mL/min.

Neal Byrne, Eleanor Hayes-Larson, Wei Wei Liao and Christina Kraml
J. Chromatogr. B, 875 (2008), 237-242



Non-Retentive Lipophylic Molecules
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Non-Retentive Lipophylic Molecules
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Isolation of minor impurities
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Isolation of minor impurities using SFC-MS
m A U

600

800

1000

 D A D1 A , S ig=25 0,80 Ref =360,4 0 (061 609M 3\02 1_1.D)

 2
.3

91

UV = 220 nm Impurity of interest

m in0 1 2 3 4

0

200

400

100 0000

120 0000

 M S D 1 TIC , M S  Fi le  (C :\CH EM 32\1 \DA T A \061609 M 3\021_ 1.D)     AP C I, P os , S can , Fr ag: 70

m in0 1 2 3 4

0

20 0000

40 0000

60 0000

80 0000

2000

 M S D 1 635, E IC =634. 7:635.7 ( C:\C HE M 32\1 \D A TA \061 609M 3\02 1_1.D)     A P CI, P os , S c an, Fr ag: 70

3.
53

6

TIC

m in0 1 2 3 4

0

250

500

750

1000

1250

1500

1750

2000  3

SIM = 635

Pyridine (25 x 0.46 cm), 10-50% methanol(DEA)/CO2
100 bar, 3 mL/min.



Isolation of minor impurities using SFC-MS
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SFC-MS analysis of Plasma Extracts
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SFC-MS analysis of Plasma Extracts:
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Chiralpak AD-H(25 x 0.46 cm), 20% isopropanol(DEA)/CO2
100 bar, 3 mL/min, 220 nm.



Translating LC-MS to SFC-MS:  
I l ti f t t l l f Vib i h i t tIsolation of a target molecule from Vibrio harveyi extract
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We’re moving….

QuickTime™ and a
TIFF (Uncompressed) decompressor

are needed to see this picture.


