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FusioN QBD® - GRADIENT STEPS

Variation Flexibilities in Classical DOE
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Gradient Steps — Variation Flexibilities

Beyond others, you can now include a second gradient step as a pump program variable in a single

DOE experiment.

The following two options are available in Fusion QbD 9.9.2:

(1)Varying Slope for both Gradients in a single study by keeping
initial and final %Strong Solvent constant.

(2)Varying either initial or final % Strong Solvent of a Gradient
and varying Slope for both Gradients.

* I Note, usually we ask our customers not to include any segments in the gradient ramp, as quality of the
method might be compromised from that and in a multivariate experiment other optimization parameters
than slope can often be used and should then be preferred.*

* But no rule without exceptions. Therefore in the case where it doesn't go without gradient steps, Fusion now
provides more flexibility in including study factors from the pump program in your DOE experiment.

*Compare our technical note on segmented gradient.
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Gradient Steps — Variation Flexibilities

Varying Slope for both Gradients in a single study by keeping initial and final
%Strong Solvent constant
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Gradient Steps — Variation Flexibilities

Varying initial or final % Strong Solvent for a Gradient by varying Gradient Slope
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Gradient Steps — Variation Flexibilities

Robustness Simulation with multiple pump program related study factors

(1) Asthe expected variation for all pump program related study factors finally results from the variation of
the Mobile Phase Composition a new MPC Variable has been implemented that can serve as a single

parameter for Robustness Simulation.

L Robustness Simulator

.
Maximum Expected Variation Around Setpoint for Each Vanable
Maximum Expected Variation (£3a):
The +30 value defines the “total” setpoint error. Maximum Expected Vaniation
This is the maximum variation around a given setpoint expected during Setpoint — | (Contral Limit Deita = 130}
ongoing use over time due to random error.
oL
+—— IMPORTANT
Une marndactuner's Specs for the
sesporst Cortroll Lt valor o
extend f based on The east-
capabie system in uae
30 *30
Study Varlable
Variable Settings s
Maximum Expected Variation
Enabled |Experiment Variable Units (30 Value)
Acetonitrile % 2.0
pH = 0.15
3| e s Conpason % .

Select All Select None Restore

Ba The settings are valid.

* - MPC variation is compasition (blend) variation due to pump predsion limits. A commonly used 30 value = £2.0%.
The value you enter will be applied to all Gradient Slope factors (e.g., Time, Slope, and Ramp Steps) in the experiment design.
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Contact us for more Information

Fusion QbD® software is used worldwide in the pharmaceutical industry for LC
method development, validation, and transfer.

To get a full understanding of AQbD/APLM Best Practices with Fusion QbD,
please contact us for our training or consultancy services.

Cromingo e.K. — All Fusion QbD products and services from a single source in
close collaboration with S-Matrix Corporation.

Reach out to us directly for further information info@cromingo.com

Fusion QbD® is a registered trademark of S-Matrix Corporation. The company is represented around the world by authorized distributors.
Cromingo e.K. represents S-Matrix in all german-speaking countries and Central Europe.
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