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Global optimum conditions Global optimum conditions 
RP-XterraC18 (150 x 4.6 mm, 5µm); phophate buffer pH7

,QWURGXFWLRQ,QWURGXFWLRQ
The simultaneous optimization of temperature and mobile phase coThe simultaneous optimization of temperature and mobile phase composition requires nine experimentsmposition requires nine experiments(1)(1). . 

This kind of optimization may be very beneficial to the separatiThis kind of optimization may be very beneficial to the separation of complex mixtures of pharmaceutical compounds for several ron of complex mixtures of pharmaceutical compounds for several reasons:easons:

1 1 –– The viscosity decreases when temperature is elevated and therefThe viscosity decreases when temperature is elevated and therefore the flowore the flow--rate may be increased without loss of efficiency (twofold to fivrate may be increased without loss of efficiency (twofold to fivefold depending efold depending 
on the temperatureon the temperature(2)(2)))

2 2 –– The kinetics of solute transfer are faster at high temperature,The kinetics of solute transfer are faster at high temperature, leading to more symmetrical peaksleading to more symmetrical peaks

3 3 -- The solute dissociation rate is usually lower at high temperatuThe solute dissociation rate is usually lower at high temperaturesres

-- VeryVery badbad peakpeak shapes shapes 
(As > 4 for (As > 4 for amitriptyllineamitriptylline andand imipramine due to imipramine due to secondarysecondary interactions)interactions)

-- Long Long analysisanalysis timetime
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Temperature : 30°C

mobile phase composition : 30% ACN

Flow-rate : 1 mL/min
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Optimum conditionsOptimum conditions
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Optimum conditions Optimum conditions atat room room temperaturetemperature (30(30°°C)C)
RP-XterraC18 (150 x 4.6 mm, 5µm); phophate buffer pH7

methodmethod validationvalidation
(experimental checking of the robustness)

&RQFOXVLRQV&RQFOXVLRQV
An optimization software such as An optimization software such as OsirisOsiris gives rapidly good and robust conditions for complex mixtures ogives rapidly good and robust conditions for complex mixtures of pharmaceutical compoundsf pharmaceutical compounds

For basic compounds, the optimization of mobile phase compositioFor basic compounds, the optimization of mobile phase composition and temperature offers many advantages over the optimization on and temperature offers many advantages over the optimization of mobile phase composition and f mobile phase composition and 
pH  pH  

1 1 –– Temperature is more easily varied than pHTemperature is more easily varied than pH

2 2 –– The robustness is usually better with temperature than with pH The robustness is usually better with temperature than with pH due to the precision that can be obtained with temperature compadue to the precision that can be obtained with temperature compared with pH.red with pH.

3 3 –– High temperatures lead to faster separation and more symmetricaHigh temperatures lead to faster separation and more symmetrical peaksl peaks

-- Change of selectivityChange of selectivity

-- Symmetrical peaks (As < 1.3 for all peaks)                     Symmetrical peaks (As < 1.3 for all peaks)                     
(enhance kinetics of secondary interactions and decrease of diss(enhance kinetics of secondary interactions and decrease of dissociation rate)ociation rate)

-- Very short analysis timeVery short analysis time

-- Robust conditionsRobust conditions

-- Experimental chromatogram very close to the calculated oneExperimental chromatogram very close to the calculated one
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simulated chromatogram


