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Optimum Performance Laminar Chromatography™, or OPLC, is a pumped flow chromatography technique that combines the interface of HPLC, with the capacity of flash chromatography and the multidimensionality of TLC. OPLC is fast, efficient, semi-quantitative and can handle multiple sample analysis. New commercial products have become available, OPLC50, OSU50 and the multiOPLC, in response to users’ demands for better precision and improved ease of use, while flat HTSorb™ columns improve reproducibility. OPLC gains in flexibility with the possibility of on- and off-column product injection or detection, which neither HPLC nor Flash provide. All of this is possible by combining a pumped-flow chromatography system with an open, planar flat column structure.
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2-D Separations for Drug Substances Screening Strategy
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Figure 2



C O N C L U S I O N



An example of such an identification is shown. Along each axis is found a 1D-OPLC analysis of an “unknown” sample. Dotted lines from the main peak into the field of catalogued Rf data allows one to pick out the most likely candidates. A UV spectra obtained during the initial scans is used as an additional piece of information. In this instance, the Rf data and UV spectra give an unequivocal identification of the unknown as CODEINE.



Figure 3



OPLC1 : 17 trichloroethylene; 8 MEK; 25 BuOH; 6 AcOH; 4 H2O. OPLC2 : 85 nBuOAc; 9.25 EtOH; 5 Pr3N; 0.75 H2O



Instead, it is much more efficient to analyze each sample in 2 different solvent systems on separate HTSorb columns (Figure 3). Up to 15 samples and Rf correction standards have been analyzed with each run (Note: with little effort, it is possible, to increase the number of samples to more than 90 per run using bi-directional OPLC). The Rf values of each sample are collected by scanning densitometry and corrected using internal standards. The corrected Rf values (hRf) from the two separations are then used together to identify the sample from a library of more than 200 compounds. The library is represented in a 2D form in Figure 4.
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As it is well-known, HPLC retention time, as a single piece of data is not sufficient to identify an unknown sample. Hyphenated LC-MS techniques can therefore be quite powerful, but also expensive and intensive. LC-MS instrumentation can benefit from the use of prescreening tools to aid in the selection of samples that require such detailed information. Here, we present an innovative OPLC technique for highconfidence identification of drug substances in urine samples as an alternative technique, or simply as a screening methods prior to LC-MS. The analytical strategy adopted is very similar to a 2D-OPLC screening methodology. The objective is to identify toxicologically relevant substances with a very high degree of confidence. While typical 2D-OPLC separations are realized according to Figure 2, only 1 to 4 samples can be analyzed at a time and the results must be compared to external standards.



Rf OPLC1 Graphic of the Identification of codeine from the library of >200 catalogued compounds (blue circles).



Figure 4



When 100 cases were evaluated, both OPLC and HPLC-DAD or LC-MS showed identical results. The success of this technique relies on : - High peak capacity of the HTSorb column. - Identification of 15 samples requires less than 1h. - Choice of 2 solvent systems with a low mutual correlation. - Very low solvent consumption. Only 8 ml of solvent is used for all 15 - Fast and accurate analytical determination of the identity of the identifications. substance.There is a >99% correlation with HPLC-MS data. In clinical and forensic toxicology the use of this cost efficient, rapid screening technique allows routine high-throughput analysis, allowing more sophisticated instrumentation (HPLC-MS and GC-MS) to be dedicated to confirmation and quantification. Ref : Pelander, A et al. J Clinical Tox. 2003, 27, 205 and J ANAL. Tox 2003, 26, 226.



Breakthrough in Metabolite Research Direction of Development
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Using standards, it was easy to identify and quantify the concentration of the metabolites in each of the aliquots recovered in order to construct a kinetic profile of the serum content of GTN and its metabolites using only one HTSorb column, on which all samples and standards were applied. A total of 4 ml of solvent was used for the analysis, which required only 6 minutes.
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Imaging of an OPLC development with Phosphorescent imaging (a) with 4 hour autoradiographic imaging or (b) with 60h ah. Lengthening the imaging time improves sensitivity. OPLC Development : Dibutylether on BSLA001 Silica60 HTSorb layer. Runtime 6 min. glyceryldinitrate = GDN; glycerylmononitrate = GMN
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14C-Glyceryl-trinitrate (GTN) used as a model compound to demonstrate the utility of OPLC for ADME studies. GTN was administered to mice and serum was recovered at regular intervals up to 4 hours after administration and applied to HTSorb 5µm Silica 60 columns. Chromatographic development was performed using Dibutyl ether as the mobile phase.
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An on-line OPLC method was also developed for fractionation and recovery of the metabolites in order to demonstrate the preparative capacities of the instrument.
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Radiolabeled compounds are regularly used during pharmaceutical development to determine the metabolic fate of new drug substances. After administration, different physiological fluids/tissues are recovered at specific time intervals and the radioactivity is recovered for identification and quantification.
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Figure 6



OPLC is an attractive tool for metabolite research for the following reasons : - Radioactive metabolites can be analyzed on-column (off-line). This can substantially increase the sensitivity of the technique since the integration time is not limited to the flow rate through the scintillation counter. - OPLC can be used as an on-line separation tool with a cost-effective disposable column for micro-preparative isolation of the metabolites for further structural identification with other analytical instrumentation (RMN, MS, ...). - Once metabolites have been identified, off-line analytical screen can be performed on multiple samples using a single column, which provides a significant gain in productivity, while generating much less waste. Ref : Klebovich, I et al. J Chrom Sci 2002, 40, 603 and others (please ask for a complete list).
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On-line OPLC-RD separation of 14C-GTN and metabolites from rat plasma 15 min. after administration. Conditions : column BSLA001 Silica 60; Gradient A=ACN, B=Dibutyl ether : 0% A, 26 min.; 10% A, 2 min.; 50% A, 9 min. Flow 1.2 ml/mn
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