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Frontal analysis (FA) and Pulsed input method (PIM) have been frequently utilized to measure isotherm of single solute , as
well as non-competitive isotherms of two solutes in chromatography (1). FA and PIM were used in this study as
complementary methods to measure adsorption isotherms of loxoprofen racemate in HPLC. Prior to FA and PIM
experiments, measurements of loxoprofen solubility were made at hexanefethanol = 50/50, 80/20, 95/5 (v/v) with acetic acid
(05%) for adjusting pH. The last composition (95/5) of hexanefethanol allows us to separate loxoprofen racemate into two
forms (retentate, extract). PIM and FA were used to determine the isotherms of re-and ex-loxoprofen.
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Figure 1. Typical breakthrough curves for adsorption and desorption
of a pure component (a) and binary mixture (b) (Solid line: weakly
adsorbed compoment (retentate), dashed line: more adsorbed
component (extract)).
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Figure 2. Chemical structure of loxoprofen and its two chiral centers.
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Figure 3. Experimental setup for racemic loxoprofen adsorption
isotherm measurements. (A) FA, (B) PIM.
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Figure 4. Change of loxoprofen solubility according to the increase of
acetic acid concentration ((a) hexane : ethanol = 50 : 50, (b) hexane :
ethanol = 80 : 20, (c) hexane : ethanol = 95 : 5).
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Figure 5. Breakthrough curves of racemic loxoprofen mixtures.
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Figure 6. Breakthrough curves of fraction collected samples of Fig. 5 in
FA. Sample concentrations ((a) = 0.5 mg/ml, (b) = 1.0 mg/ml, (c) = 2.0
mg/ml, (d) = 3.0 mg/ml).
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Figure 7. Breakthrough curve of fraction collected sample of (A) in Fig. 6.
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Figure 8. Chromatogram of loxoprofen  with  increase  of
concentration (Mobile phase flow rate of 1 ml/min, injection volume

20 pb).
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Table 1. Comparison of the parameters of competitive Langmuir
isotherm of retentate-and extract-loxoprofen

a,(=) b (mlmg) a (=) b, (mlmg)
FA 5.282 0.1412 6413 0.2139
PIM 5.245 0.1667 6.061 0.2054
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Figure 9. Comparison of competitive Langmuir isotherms from FA
and PIM.
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