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High Throughput Separation and Purification of Synthetic Products with Optimum Performance Laminar Chromatography™ (OPLC) M. Manach, D. Papillard, P. Kerouredan, C. Truchy, S. Laroche - R&D BIONISIS SA, Le Plessis Robinson, France INTRODUCTION ABSTRACT



Optimum Performance Laminar Chromatography (OPLC) is a liquid chromatography technique which uses planar sorbent beds (HTSorb™) as a stationary phase format. The HTSorb column is inserted into a cassette which ensures fluid distribution to the sorbent phase. This is then introduced into the OPLC instrument and pressurized at 5MPa (50 bars). Since a programmable pump is used, the mobile phase is forced through the cassette and the chromatographic layer under constant and optimum velocity conditions. Methods developed for small injected volumes of diluted samples can easily be adapted to the purification of raw samples with no instrumental modification.



Optimum Performance Laminar Chromatography (OPLC) is a liquid chromatography technique in which the eluent is pumped through a planar sorbent bed (thickness 200 to 500µm) under pressure. The planar geometry of the stationary phase allows the parallel separation of different compounds to be run on the same column. The goal of this study is to demonstrate the effectiveness of the FEW technology in creating flowing “liquid walls” and independent chromatographic channels within a single sorbent bed and to exploit this new technology to purify an array of synthetic molecules. Method development was carried out on both normal and reverse phase silica. The following study demonstrates the ability of OPLC to perform parallel and simultaneous purification of different compounds with on-line injection and detection on 4 channels. Fractions isolated using this technique were found to reach a purity level of up to 98.5%.



PRINCIPLE OF PARALLEL SEPARATIONS ON A SINGLE PLANAR SORBENT BED



An additional fluidic stream, FEW (Flowing Eluent Wall), has been introduced into the OSU 50 (OPLC Separation Unit), a model designed to be integrated into any HPLC system. FEW technology not only improves peak shape in simple (one product) OPLC operation, but more importantly, this technique can be used to create several fluidic walls on the same planar sorbent bed and enable the creation of independent chromatographic channels. As such, it allows the parallel separation of multiple samples on a single column. This study presents results obtained using a 4 channel OPLC instrument, called multi OPLC. The notion of sample load per channel is introduced and the absence of contamination between channels is demonstrated. Finally, an example of separation and purification of complex synthetic molecules is developed.



EQUIVALENCE OF THE CHANNELS The simultaneous elution of the same sample injected at the same time via 4 injection valves was performed on a normal phase (Fig.1) and on a reverse phase (Fig.2) planar sorbent bed. As expected, the retention times in the 4 channels are identic al. The discrepancies in peak intensity are due to non - standardization of the detector signals.



A patented FEW technology is used to create parallel «liquid walls» on a single planar sorbent bed (HTSorb) inside an OSU50 (OPLC Separation Unit). Thanks to FEW, up to 8 independent chromatographic channels are formed in which 8 different samples can be injected in parallel and separated. Eluent coming from the pumping system is divided into two streams. One stream dedicated to the FEW is delivered directly onto the HTSorb system to create n+1 liquid walls and n chromatographic channels. The other stream of eluent is divided into n secondary streams passing through n injection loops and delivering the n samples onto the channels. The n samples are eluted in the same conditions (same eluent, same flow-rate) and are separated independently from each other in the channels of the « flat column ».



Fig. 2: Reverse phase protocol



Fig. 1: Normal phase protocol



HTSorb rinsing : ACN/water (99 :1) 10mL HTSorb equilibration : ACN/water (65:35) 10mL Sample : mixture of parabens (methyl, ethyl, propyl and butyl) at 0.1mg/mL in ACN/water (65:35) Eluent : gradient in 18min, water/ACN (65:35) to (50:50) Total flow rate : 1mL/min (for the 4 channels and FEW) Injection volume : 50µL/channel



HTSorb rinsing/equilibration : Toluene 10mL Sample : mixture of dyes Eluent : toluene Flow-rate : 1mL/min (total for the 4 channels and FEW) Injection volume per channel: 50µL 0,24



Reverse Phase Gradient 65:35 to 50:50 0,9



0,19



0,8 0,7



0,14



0,6



chan.1



DO



chan. 2



0,5



Intensity



chan. 3 chan. 4 0,09



Chan. 1 Chan. 2



²



0,4



Chan. 3 Chan. 4



0,3 0,2



0,04



0,1 0 0



-0,01 7



12



17



22



27



32



5



LOADING CAPACITY IN VOLUME



NO CROSS- CHANNEL CONTAMINATION



The loading capacity per channel was assessed for a mixture of butyl paraben (1mg/mL) and phenoxyethanol (4mg/mL). The maximum loading capacity was determined by injecting increasing volumes with a fixed concentration of compounds (full loop filling). See fig. 3.



The absence of cross-channel contamination was shown by injecting a sample in channels 1 and 3 only, while monitoring all four channels. As can be seen in fig. 4, the products do not appear in channels 2 and 4. Therefore, the 4 channels can indeed be considered as 4 independent columns.
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Fig. 3: Normal phase protocol HTSorb rinsing/equilibration : CH2Cl2/EtOAc 10mL Sample : eluent mixture of CH2Cl2 / EtOAc Flow-rate (total for the 4 channels) : 1mL/min
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Fig. 4:Normal phase protocol HTSorb rinsing/equilibration : Toluene 10 mL Sample : mixture of dyes Eluent : Toluene 100% Flow-rate (total for the 4 channels) : 1mL/min
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With these conditions, a loading volume of 200 µL representing 20% of the channel volume still offers good resolution
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SEPARATION AND PURIFICATION OF SYNTHETIC PRODUCTS BY OPLC A method was developed to quickly purify an array of 96 organic products obtained through combinatorial chemistry. An appropria te method was devised at analytical scale using small inject ion volumes, so that the most highly retained product in the arr ay was eluted within a reasonable timeframe. The method was then used to purify samples of the same origin without any change in the chromatographic procedure.



Normal phase protocol Flow rate per channel 400µL/min Eluent : Cyclohexane/EtOAc Detection: UV 254-300nm Sample diluted in CH2Cl2 A CH2Cl2/EtOAc gradient was used to separate 4 molecules as shown in this figure.



Using the same sorbent bed loading capacity, the amount of injected sample was gradually increased up to 20mg per injection. The main fraction of each sample was then collected. The purity of the main component was assessed by OPLC using the same protocol. Irrespective of the component’s chemical structure, resulting in very different retention times, the purity level of all isolated fractions exceeded 96%



Reverse phase protocol Injection volume: 50µL (0.2mg) preparative 200µL analytical conditions Sample diluted in DMSO Eluent : H2O/ACN +0.1%TFA Gradient: 15min from 40 to 99% ACN Flow-rate : 270µL/min /channel Analysis of fraction coming from product C. Purity = 98.5%



CONCLUSION



BIBLIOGRAPHY



The combination of OPLC and FEW technologies allows for efficient and simultaneous separation and purification of several samples on a same planar sorbent bed. In the example shown above, the purity of isolated fractions exceeded 96%. The results of this study demonstrate a significant gain in productivity by performing separations in parallel on n chromatographic channels. With a 4-channel system, it took less than one hour to perform a complete chromatographic cycle, including purification of 4 samples and rinsing/equilibration of the HTSorb planar column. In this study, the solvent consumption was only 66 mL/hr.



- Tyihak, E.; Mincsovics E. “Forced-Flow Planar Liquid Chromatographic Techniques”. J. Planar Liquid Chromatogr. Mod. TLC 1988, 1 (1), 6-19. - Tyihak, E.; Mincsovics E.; Kalasz, H. “New Planar liquid Chromatographic technique: Overpressured Thin-Layer Chromatography”. J. Chromatogr. 1979, 174 (1), 75-81. - Mincsovics E., Manach M., Kecskes L., Tapa B., Papillard D., Tyihák E., “Single and Multi Channel OPLC Separation on non-segmented sorbent bed using flowing eluent wall for operating segmentation” J. Chromatogr. submitted. - Papillard, D.; Laroche, S. ; Manach, M. “Application of OPLC for the Purification of Crude Samples at the Milligram Scale” GIT Lab J. 2003, 1, 17.



BIONISIS



OPLC



























des documents recommandant







[image: alt]





Vitamin C HPLC Kit 

In the 15th to 17th century more sailors died of scorbut than of any other disease. The food provided on board contained nearly no Vitamin C. In the. 16th century the importance of Vitamin C supplied by citrus fruits in healing scorbut was discovered










 


[image: alt]





HPLC Fittings 

47320-10N Male Nut Fitting, PEEK, Part Knurled & Flat. 1-piece, finger tight or wrench. 10-32, Natural,. 12mm Combihead, 22mm Total Length, 8mm Length.










 


[image: alt]





HPLC Columns C18 .fr 

elution order of compounds with aqueous mobile phases, these columns will ... columns is their ability to perform the â€œreverse gradientâ€� and to separate and ...










 


[image: alt]





Quick Connect HPLC Columns - Microsolv 

Phase (HILIC). Max Pressure. 8,000 psi 8,000 psi. Max Temp. 125Â°C. 125Â°C. pH Range. 2 - 10.1. 2 - 8.0. 40mm x 2.1mm Column Shown. For more information ...










 


[image: alt]





Distek HPLC Dis Interface.qxd - Donserv 

fluorescence, or electrochemical detectors can be selected according to your needs. Dual detectors in tandem can be used for the simultaneous analysis of.










 


[image: alt]





poster 

Shallow water Pekeris waveguide. Sourc tinc Series. 2000L. Long range propagation. For both shallow aid deep watcr thc NPE is propagating the field the first ...










 


[image: alt]





HSQâ„¢ Kit for HPLC Compliance 

Cogent-HPLC.com. HSQâ„¢ Kit for HPLC ... HPLC Performance Qualification test kit, complete ... Test Kits. For more information visit www.mtc-usa.com. WHAT IS THE HSQâ„¢ KIT? ... information, calculates and graphs results; print out and sign.










 


[image: alt]





poster 

matrix embedding both the covariance structure of the data and the data itself. Incidentally, whenever the original data can be represented in the form of.










 


[image: alt]





poster 

quantification of surfac e features. Alfred. R.F uller,B ernd. Hamann,Kenneth. I.Jo y,E d ward. G.Jones,. Lars. Linsen,Bruno. A.Olshausen,T homas. W .Slank ard.










 


[image: alt]





PreVent Waste HPLC Solvent Container 

evacuate the waste without the need to open the container. Specifications. Construction: 5mm thick chemically resistant PVC. Tested for use with typical mobile ...










 


[image: alt]





Sucrose Analysis by LCMS HPLC 

Many of them require sample derivatization either for detection or analysis purposes. ... S. Loft, L.O.. Dragsted, Food and Chemical Toxicology 46 (2008) 752-760.










 


[image: alt]





poster 

The original images from zone1,(a) 0.1s-001,(b) 0.2s-001,(c) 0.5s-001,(d) 1s-001 and (e) 2s. (a). (c). (a). (b). (b). (e). (b). (d). Fig2.The Denoised image 0.1s-001 ...










 


[image: alt]





PQ kit for HPLC Compliance - Microsolv 

MicroSolvTech.com ... The HPLC Performance Qualification (PQ) Kit is designed to allow you to test and ... A dedicated, premium test column ... Software automatically compiles information, calculates and graphs results; print out and sign.










 


[image: alt]





PQ kit for HPLC Compliance - Microsolv 

Data System, and following your company's internal SOP's regarding documentation. ... to your laboratory, with your company's name and other information, ...










 


[image: alt]





Poster ASSC2012 

Kang & Blake (2005). Perceptual synergy between seeing and hearing revealed during binocular rivalry. Psichologija 32, 7â€“15. 2. Conrad, Bartels, Kleiner ...










 


[image: alt]





Poster IMRF2014 

the strength of the mutual attraction that shifts the perceived timing of events is ... Check if visual events can capture auditory events with the same strength as ...










 


[image: alt]





Poster ECVP2012 

Is conscious emergence possible without binding? In other words, is it ... auditory input (feature binding within but not between ... CFS vs. viseme. Is it possible to ...










 


[image: alt]





Poster Discussion 

Mikhaeel GN, Leukemia & Lymphoma, 2009;50:1931. Spaepen. Haioun. Mikhaeel .... Outcome of patients with T/NK lymphomas. Cahu et al, Ann Oncol, 22:705, ...










 


[image: alt]





Poster FENS2010 

1. Tuckey HSD post-hoc: p=0.05 for Î³=1, p










 


[image: alt]





poster ESMRMB2 

Methods: 19 patients with relapsed glioblastoma progression or treated with ... Calculation of parametric averages .... is a direct effect of the action of.










 


[image: alt]





Poster IMRF2010 

3. Munhall, K., ten Hove, M., Brammer, M. & ParÃ©,. M. Audiovisual Integration of Speech .... the face/vase illusion used in [3]. .... Manuel Vidalâœ‰ and Victor BarrÃ¨s.










 


[image: alt]





Poster IMRF2013 

3. Fendrich & Corballis (2001). The temporal cross-capture of audition and vision ... precise than visual (1/3rd slope, fast converge) .... âœ‰[email protected].










 


[image: alt]





Poster Session 

Jun 21, 2001 - We evaluate a number of the enhancement methods for speaker verification, ... Vector Ranking (VR) criteria for ASI performance evaluation.










 


[image: alt]





POSTER 392:Poster 392 - Penkiln Burn 

Apr 16, 2012 - 100 IS A BOOK BY BILL DRUMMOND AND IS ABOUT: EXPERIMENTING WITH THE INTERVIEW PROCESS. RESPONDING FAVOURABLY ...










 














×
Report poster SCIENTIFIQUE HPLC Nice.ai





Your name




Email




Reason
-Select Reason-
Pornographic
Defamatory
Illegal/Unlawful
Spam
Other Terms Of Service Violation
File a copyright complaint





Description















Close
Save changes















×
Signe






Email




Mot de passe







 Se souvenir de moi

Vous avez oublié votre mot de passe?




Signe




 Connexion avec Facebook












 

Information

	A propos de nous
	Règles de confidentialité
	TERMES ET CONDITIONS
	AIDE
	DROIT D'AUTEUR
	CONTACT
	Cookie Policy





Droit d'auteur © 2024 P.PDFHALL.COM. Tous droits réservés.








MON COMPTE



	
Ajouter le document

	
de gestion des documents

	
Ajouter le document

	
Signe









BULLETIN



















Follow us

	

Facebook


	

Twitter



















Our partners will collect data and use cookies for ad personalization and measurement. Learn how we and our ad partner Google, collect and use data. Agree & Close



