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Abstract

The principles behind computer—assisted chromatographic method development are well established. Experiments are performed in which
one or more parameters are modified, and the changes in retention time for each peak are used to predict the best conditions under which to
work. Predicted experiments are performed, and the model is refined as necessary. The result is generally a better chromatographic method
developed in a shorter time frame. However, for particularly challenging samples, the experiment/prediction cycle may involve a large num-
ber of iterations, and a concurrently large amount of time and effort for the chromatographer in terms of data review and management, method
design, and instrument configuration. Attempts have been made to fully automate this process, hampered mainly by an inability to track (par-
ticularly impurity) peaks. In addition, the tools have typically lacked versatility, such that established method development routines were re-
quired to be amended in order to fit the capabilities of the tool. This presentation will illustrate a solution to this problem, by combining versa-
tile instrument control with chemometric evaluation of secondary detection techniques. The tool uses both UV-Vis and MS detection to track
peaks unequivocally, developing methods resolving even trace impurities. The software is designed to interface directly with LC/MS/DAD in-
struments, in order to alleviate issues with manual instrument control, but also has unique data handling and storage systems designed to dras-
tically reduce the time required for data review and report creation. A very wide array of instrument configurations and method development

approaches are supported by this system.
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Figure 1. The AutoChrom data hierarchy. See the text for defini-
tions of the terms.
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Figure 2. Building a method development strategy. In the method
development strategy, shown on the left, first the sta-
tionary phase is selected, then the solvent system is se-
lected, and finally, gradient and temperature are opti-
mized. Buffer screening (shown in the middle column)
is not a part of this strategy, but may be added if neces-

sary.
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Figure 3. AutoChrom is designed to interface directly with
ChemStation and Empower. The next experiment is
suggested by AutoChrom, the method is created by
AutoChrom, and then passed to them, which runs the

method, collects the data, and pushes it back to them.
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Figure 4 Schematic of the system. AutoChrom performs data
collation (mutual automated peak matching) and
method optimization, and then suggests new experi-
ments. the instrument controller performs the data ac-
quisition. Data is pushed from the instrument controller
to AutoChrom, new methods are created by Auto-
Chrom, and then transferred to the instrument control-
ler.
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Figure 5. Peak information extracted by the MAP algorithm. 20
experiments were performed, with data collected in-
cluding LC/MS and LC/UV-Vis data.
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Figure 6. The 3D Resolution Map is the map of minimal resolu-
tions that are calculated as a function of two parame-
ters. This optimization result of experimental chroma-
tographic data according to two parameters is tempera-
ture and buffer additive (HFBA).

Note that the black hatches denote the critical zones
that do not suit our requirements and the white points
on the 3D resolution map denote the experimental con-
dition. You can see that we have just several suitable
zones that conform to our parameters to some degree.

Table 1. Comparing the experimental and retention times of the com-
pounds.
Compound tR (exp), min R (calc), min Error, min
imp 6.44 6.37 0.07
Phosphoric Acid 7.34 7.26 0.08
Citric Acid 8.01 7.94 0.07
Malonic Acid 9.11 9.08 0.03
Malic Acid 9.55 9.62 0.07
Succinic Acid 12.16 12.29 0.13
Lactic Acid 12.81 12.96 0.15
Formic Acid 13.94 14.07 0.13
Acetic Acid 15.73 15.77 0.04
Pyroglutamic Acid 16.85 17.36 0.51
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Figure 7. Comparing experimental and optimized chromatogram.
The experimental (Pink line) and optimal (Black line)
conditions are t=42°C and HFBA=1.8 mM.
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