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Sample Manager Load Ahead Mode Technical Discussion

PURPOSE OF DISCUSSION:


The purpose of this technical discussion is to explain the details of the Acquity™ Sample Manager Load Ahead Mode that is available in released Software Versions 1.2 and Later. It is important to note that the Volume Detection Device 289002546 should replace the device numbered 289001596 for best performance of Load Ahead Mode.  The new volume detection device (289002546) is distinguished by a blue label that reads T13BD PFA+.

Load Ahead Mode is designed exclusively (Loop Offline function is for full loop and partial loop injection modes) for the Partial Loop uses Needle Overfill Mode and is intended to reduce the overhead time (time in addition to the chromatographic analysis time) for multiple injections. A description of the standard Acquity cycle time is described in detail in the following figure.   
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The basic concept of Load Ahead mode is to hide the sample preparation and aspiration of the sample behind the chromatographic analysis time.  This eliminates the majority of the overhead time of an Acquity injection cycle. By using this mode the overhead time is limited to the time necessary for communication between the instrument setup and the positioning of the sample into the loop. The following figure describes a Load Ahead cycle. Note: The 1st injection of a series does not utilize the Load Ahead method, but a 12 second delay is present in the injection cycle after the sample is aspirated and before it is injected to mimic the delay present in load ahead mode.  This helps reduce inconsistencies between the first and second injections when running a series of load ahead injections.  
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For clarity purposes of the load ahead cycle the following graphical representation of the load ahead and non load ahead cycles are presented. The differences in cycle time become apparent in this representation. 
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GUIDELINES OF LOAD AHEAD MODE:

USAGE LIMITATIONS:



1. First Injection of a Sample Set will not utilize Load Ahead Mode.


2. Injections sets with different methods will not utilize Load Ahead Mode.


3. Minimum Run Time Limitation:



If the wash time and the sample prep time are equal to or greater than the 




chromatographic run time then load ahead does not improve the cycle time.
LOAD AHEAD PHYSICAL DESCRIPTION:


During a load ahead injection the sample is held stationary in the Volume Detection Device for a set amount of time. In terms of sample positioning, the time delta is the only difference between Load Ahead and a standard injection.  The material of the Volume Detection Device that the sample is in static contact with during this step is PFA HP PLUS with a internal diameter of 0.020".
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LOAD AHEAD PERFORMANCE:

The following table compares Area / Height RSD, USP Plate Counts, USP Tailing Factor, and Cycle Time for load ahead and non load ahead injections. As can be seen from the table no degradation in performance is observed by using the Load Ahead feature. In this example for a string of 54 injections the average cycle time for each injection (not including the run time) in non-load ahead mode was 43 seconds and in load ahead mode was 11 seconds.  This is a time savings of 31 seconds per injection. This time savings is strictly dependant on the number of consecutive injections made since the first injection of each Load Ahead series does not utilize the load ahead injection method.
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The following tables displays results for compound selectivity by comparing load ahead and non load ahead injections. It must be noted that although this testing shows favorable results in terms of selectivity there may be some types of samples that interact with the volume detection device tubing material and would not test favorably in this manner. 


The following table examines load ahead vs. non load ahead for a Caffeine sample dissolved in 10:90 ACN:H2O with a weak wash of 10:90 ACN:H2O, and a mobile phase of 10:90 ACN:H2O.  As can be seen by looking at the accuracy of LA vs. NO there is less then 1% difference, which is within the experimental error.
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The following table examines load ahead vs. non load ahead for a sample named AU6 which consists of a range of hydrophilic to hydrophobic compounds.  The sample dissolved in 100% DMSO with a weak wash of 10:90 ACN:H2O, and a gradient mobile phase that begins at 5:95 ACN:H2O and ends at 95:5 ACN:H2O.  As can be seen by examining at the accuracy of LA vs. NO there is less then 1% difference, which is within the experimental error.  Hydrophilic to hydrophobic peak ratios were also examined and were consistent between load ahead and non load ahead runs.
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***NEW AU6 MIXED FOR EXPERIMENTS 8-10-05***
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The following table examines load ahead vs. non load ahead for a sample used for the Waters AQT Gradient test which consists of a range of hydrophilic to hydrophobic compounds.  The sample dissolved in 10:90 ACN:H2O with a weak wash of 10:90 ACN:H2O, and a gradient mobile phase that begins at 5:95 ACN:H2O and ends at 95:5 ACN:H2O.  As can be seen by looking at the accuracy of LA vs. NO there is less then 1% difference, which is within the experimental error.  Hydrophilic to hydrophobic peak ratios were also examined and were consistent between load ahead and non load ahead runs.
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