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With the help of this Technical Note we will demonstrate how to switch between Gradient and
Isocratic Modes in order to use two or more gradient experiments to model the best isocratic
solution to a method development problem.

Isocratic chromatographic experiments have several advantages over gradient runs, particularly
for samples that will be run on a routine basis:

1. Reproducibility—the added complexity of the gradient system can lead to issues with the
reproducibility of conditions.

2. Equilibration—it takes time to return to starting conditions and equilibrate prior to the next
analysis.

3. Transferability—differences in dwell volumes between systems lead to issues with
gradient transfer from instrument to instrument.

4. Simplicity of instrumentation—in some cases, analysis labs may not have gradient-
capability available in all instruments.

In ACD/LC Simulator [1], the chromatographer can perform two or more scouting gradients and
then determine if an isocratic solution is likely to be possible in just a few seconds. For
separations in which an isocratic method is nonviable, automated tools for gradient generation
are described.

Isocratic Possible

Note All the examples are shown with the existing *.LC7 files. To create this file, the
user can open experimental data in ACD/ChromManager [2], transfer them to
ACD/LC Simulator and save in *.LC7 format for further optimization.

1. Open ACD/LC Simulator, the Optimization window.
2. Openthe KOD_GR.LCY file from the \EXAMPLES\HPLC\GRADIENT folder.

3. Search optimal conditions by clicking Search Optimal Conditions @
4. You should see the following:


http://www.acdlabs.com/
http://www.acdlabs.com/products/chrom_lab/lc_simulator/
http://www.acdlabs.com/products/chrom_lab/chrom_manager/

Advanced
Chemistry
Development

Technical Note

B3 ACD/LC Simulator: Dptimizations Window - [ ACDS4EXAMPLES HPLC', GRADIENTKOD_GR.LCT] =&l x|
File Edit Wiew Mode Options Tools ACDfLabs Help
b = NN e J_FWﬁfff -+~ 1z B | B
o [ Time,mn | %8 of Pl HESMOIUUOn G'E‘?j?!gpl ’—%m?' ﬁ § ﬂ7”|"f'5-'4'—- ,m Full Size ,W
(1] o J[ = J oo | T
2 100 2 (N DU S R T | 1
3 B = i
4 Ed E 1
- g o !
5 ] | — i
UO) 0 1
Suitabilty | I | :
as Product of narmalized i 1 :
Fresolution | [ 05 10 18 20 28 30 25 40 45 50 58 60 65 70 75 80 88 80 95 400 105 110
Fun Time | 00000 Time, min
HR(0-100%) | FERREE Z I
Min. Rz | 3.B3(E. 7 peaks] ’
Run Time | 10.54 min e f
Mir k' | D67 [1 peak] 5 ? /
Pesk N B % % Z
Name © V (o 7
&
: ram ___
- dttw % QJA (s ey _,'IIII//////////
Az z 4 A a8 10 12 14 16 18 26 28 a0 32 a4 a6 38
Pre Rs/Post Rs Time, min
Plate: M Y,
Flow Fate | 1 mifmin T0.0o007 3
Solvent Used | 10.54 ml 0005 B
Pressure
Awerage Plate N | 40000 DEREE
G000 2] R
T 1 1 817 ey
Go00z
Go007
Diata Input | ID|5 ' 1.‘0 ' 1|5 I2‘0 I2‘5 IS.‘D ‘3‘5 I4‘0 ‘4.‘5 I5‘0 ' 5‘5 IBID ' 5‘5 I?‘D I?.IE ISID IE.‘S ‘QID IQ‘S I100 105 110
Time, min
T &0 | A=193 Giatient
ChemSk | Dptirmizations | Histary |
5. The button on the bottom that tells you what mode is applied to the chromatograms. In
this case it is Gradient Gradient linear; two gradient experiments were
used to train the system.
6. From the Mode menu, choose RP Isocratic. You will see how your experiment will look

in Isocratic mode.

Note Please note that we had a linear model in the Gradient Mode and switching to
RP Isocratic as described above will not change the linear dependence.
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7. Click Search Optimal Conditions @ to see the optimal conditions.

8. The result here is the best isocratic separation based on the suitability settings that were
input. The next step would be to try this method, and confirm the accuracy of the
prediction. Where necessary, the system could be retrained to increase the accuracy of
the model, and re-optimized.

9. If no reasonable solution is found, then a gradient can be designed (see below).

Gradient Solution Required

1. Open ACD/LC Simulator, the Optimization window.
2. Openthe LC_GRAD_AAA.LCY file from the \EXAMPLES\HPLC\GRADIENT folder.

3. Search optimal conditions by clicking Search Optimal Conditions @
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5.

chromatograms. In this case it is Gradient (nonlinear)
From the Mode menu, choose RP Isocratic. You will see how your experiment will look
in Isocratic mode. You can also click Gradient (nonlinear)

Notice the button on the bottom that tells you what mode is applied to the

Gradient [nonlinear) |

Gradient [nonlinear) | and

when the list with available modes appears, select RP Isocratic.

Note

Using this method for switching to Isocratic Mode will change your non-linear

model to linear.
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8. Notice that clicking Search Optimal Conditions @ will give you an error:

x5

Q Unable to choose optimal conditions |

In this case, an isocratic solution is not available. The user can switch back to gradient

mode and use various tools in order to design an effective separation here. Note that for

relatively simple gradients, one-step gradient generation and Gradient Generator are
excellent tools.
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10. If the user wants to take a look at the data in Isocratic Mode without changing the non-
linear model, he/she should do the following: from the Mode menu, choose Modes
Manager, and in the dialog box that appears, click Edit and click to clear the Simulate
Gradient Runs check box.
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11. Then click OK two times to apply changes. You will see that the Isocratic method cannot
be applied here and you need to modify your Gradient program.
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12. Go back to Gradient (non-linear) mode by selecting the Simulate Gradient Runs check

box as described in step 10.

13. For the above sample, gradient auto-optimization (one step gradient) gives a reasonable
separation. To do that, from the Tools menu, choose Auto Optimization and select the

following options:
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14. Click OK and you will see the following:
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15. In comparison, the Gradient Generator gives a very good result when set to determine
the best two-step gradient. From the Tools menu, choose Generate Gradient
Programs and specify the following options:
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Conclusion

In ACD/LC Simulator, there are a number of tools for the optimization of mobile phase organic
content. In this technical note, we saw how the chromatographer can use the versatility of
gradient experiments to quickly investigate the elution profile of the sample, and then investigate
the viability of an isocratic method. Where isocratic methods are not viable, automated gradient
generation tools can then be used to design a simple or complex gradient according to the
difficulty of the separation.
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