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A major drawback of many SPE protocols in bioanalytical LC is a rather unselective and/or time
consuming clean-up procedure. In order to optimise SPE based sample processing with regard to
selectivity and speed we investigated tailor-made SPE adorbents, distinct SPE column hardware as
well as a novel software (ChromSwor-'ADS, Merck KGaA) for LC(MS)-integrated SPE using
column-switching.
Restricted Access Materials (RAM) are one family of such special SPE colun packings. RAMs are
characterized in that they have a defined size-selective exclusion barrier and a non-adsorptive outer
particle surface towards macromolecular matrix components (e.g. proteins, nucleic acids,
polysaccharides). Low-molecular compounds (e.g. drugs) have free access to the binding centres and
thus can be extracted and enriched prior to their analytical separation and MS detection. A RAM-SPE
column (e.g. LiChrospherVADS, Merck KGaA, Germany) allows the direct, multiple injection and
fractionation of crude, complex samples such as hemolysed blood, plasma, srum, milk, saliva, urine,
fermentation broth and cell-culture or tissue homogenate supernatant 1].1 
In order to improve the selectivity, we extended this on-line sample clean-up protocol by coupling a
reversed-phase modified RAM-SPE column with a second short column packed with a Molecularly
Imprinted Polymeric (MIP) adsorbent. MIP-SPE adsorbents can be compared with immunoaffinity
adsorbents. Besides selective/specific molecular recognition properties, these artificial antibodies
exhibit a high stability with respect to pressure, pH, temperature as well as organic solvents. These
innovative adsorbents are also attractive because of the ease, low-cost and high reproducibility of
preparation [2,3]. Using MIPs in combination with RAMs we developed a generic SPE platform and
protocol, respectively, for highly selective clean-up of complex (bioffluids [4,5]. Finally, we
succeeded in speeding up the RAM fractionation step (e.g. extraction of 50 p.1 of human plasma in less
than 60 seconds) by applying an optimised column size and flow-rate, respectively 6]. In conclusion,
tailor-made SPE-coiumn packings and hardware allow a robust and rugged operation of on-line (high
speed) SPE-(LC)-MS(MS).

[1] Boos, K.-S., Grimm, C.-H., TrAC 18 (1999) 175
[21 Sellergren, B., TrAC 16 (1997) 31 0
[3] Takeuchi, T., Haginaka, J., J. Chromatogr. B 728 (1999) 1
[4] Boos, K-S., Fleischer, C.T., Fresenius J. Anal. Chem. 371 (2001) 1613
[5] Koeber, R. et al, Anal. Chem. 73 (2001) 243713
[6] Boos, K.-S., Fleischer, C.T., Chimia 55 (2001) 42
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Pumpkin seed oil pressed from the seeds of Cucurbita pepo L. convar: citrullina I. GREB. var. stl'riaca
is widespread used as salad oil in the south of Austria and the adjacent regions in Slovenia and
Hungary. These country sides are the main cultivation areas of pumpkins in Europe too. More than
two thousand Styrian farmers cultivate pumpkins and sell their seeds to professional oil mills. They
are dried, milled and roasted there prior to the pressing step.
The amount of oil, which may be obtained from the seeds, is primarily determined by the degree of
ripeness of the pumpkins. Secondarily roasting parameters determine the quality and the yield of the
oil. Even experienced oil millers have problems in estimating the exact oil content of the pumpkin
seeds, which implies a residual financial risk in the purchase of the raw material.
Different methodologies may be applied for the determination of the oil content. The simplest method,
regarding the equipment, is gravimnetric analysis of the residue after SoxhIet extraction of the grinded
seeds. This is also the standard method according to DGF, the German Society of Fat Research. The
most specialized equipment is known as FastFat HT", a supercritical carbon dioxide applying
extraction system.
An altemnative is the fluidized bed extractor fexIKA 200, which combines fast extraction with low
initial costs and wide range applicability. The results of analysis obtained with an optimized extraction
protocol will be presented and compared to those which were gained by the standard method.
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Residues of pharmaceuticals and their metabolites from human and animal applications can be found
in all aquatic compartments. Meanwhile, because of the enormous variety technical membranes have
become a standard method for water cleaning processes. To improve these techniques for analytes in
the lower molecular range an enrichment procedure by means of animal intestines with regard to the
permeation characteristics and the separation mechanism should be developed. Thereby, the
development should take into account both, the application for the technical water treatment and as an
analytical sample enrichment device.
In this study devices for the enrichment of selected pharmaceuticals such as sulfamethoxazol,
carbamazepine, diclofenac, and ibuprofen by means of natural intestine and liquid membranes were
developed. Different types of intestine parts of cattle, sheep and mainly pig were applied in the
original wet or dried form. The flat membranes were mounted in a window between two teflon
chambers, one for the sample input and one for the permeate uptake. The solutions in the chambers are
stirred. Parallel bulk-membrane experiments were carried out in a three-comnpartment transport cell
equipped with an agitator. The liquid membrane system consists of a feed solution containing the
analyte, a liquid membrane (organic solvent combined with a mobile carrier) and an aqueous stripping
solution (e.g. mineral acids, salts or alkalies).
The first results presented raise hope that both systems will become proper devices for the separations
of pharmaceuticals from aquatic compartments.
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During the last decade, an increasing numbers of pharmaceutical companies upgraded their
laboratories with automated hyphenated instrumentation (LC/MS/MS). This trend was sparked by the
demands for faster analysis and lower detection limits for drug analysis in various matrices.
Consequently, to keep a constant feed to an LC/MS/MS system, sample preparation protocols quickly
became an overwhelming bottleneck. New techniques, such as 96 well plates, fast gradients or ultra-
high-flow chromatography, alleviated this lack of speed, but are now being rapidly surpassed by on-
line extraction techniques capable of breaching the one-thousand-analyses-per-day barrier. The on-line
extraction technique is particularly well suited for high throughput analysis [1-3]. This method
combines the extraction, clean up and analysis using automated events either in sequential or parallel
mode, and is capable of reducing the analysis time to the one-minute range. However, to achieve this
level of analysis speed, it may require using complex valve schemes. Recently, we studied several on-
line extraction configurations using standalone pumps and 10-port switching valves [4]. The
extraction of plasma samples was performed using cartridges filled with Oasis HLB sorbent. The first
extraction step uses a 1 00 % aqueous mobile phase, set at high flow rate (i.e. 4 mL/min). This ensures
the removal of macromolecules (i.e.proteins), but traps the smaller analytes on the head of the column.
Next, the cartridge is luted using a gradient or an isocratic mobile phase with a compatible mass
spectrometer flow rate (0.4 mL/min). This pproaches is usually used for a fast turn around, consisting
of a aximumn of two steps processes (load and elution). For lower LQ~is, additional washing steps
can be added to achieve better levels of clean up. However, the use of mixed mode cation/anion
sorbents (MCXJMAX) in-line with an Oasis HLB cartridge can yield better t clean up. With this type
of configuration, it is possible to use stronger mobile phase to clean the reverse phase portion of the
sorbents, while the drugs are safely retains on the ion exchanger. A four valves configuration using a
two extraction columns was used for the analysis of basic drugs in rat plasma. The on-line extraction
was performed on an MCX and HLB column (2.1 x 20 mm, 25 umn) using four Waters 515 pumps, a
Waters 2700 auto sampler and a Waters 2690 in gradient mode. The extracted analytes were back
flushed onto an XTerra,, § column (2.1 x 30 mm, 3.5 u), added to provide additional separation
power. The drugs were quantified using a Micromass Ultima triple quadrupole mass spectrometer
equipped with an electrospray source and set in multiple reaction monitoring (MRM)

[I I- Y..Q. Xia, D.B. Whigan, M.L. Powell, M. Jemal, Rapid Commun. Mass
Spectrom., Vol. 14, p. 105, 2000 [2]- J. Ayrton, G.J. Dear, W.J. Leavens,
D.N. Mallett, R.S. Plumb, J. of Chromatogr. A, Vol. 828, p. 199, 2000 [3]-
N.V. Eeckhout, J.C. Perez, J. Clearboudt, R. Vandeputte, C. Van Peteghien,
Rapid Commun. Mass Spectrom., Vol. 14, p. 280, 2000 [4] C.R. Mallet, J. R.
Mazzeo, U.D. Neue, Rapid Commun. Mass. Spectrom., Vol. 15, p. 1075, 2001
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