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Abstract The characteristics of bias caused by split-flow electrokinetic injection SEKI a
new sample injection method applied in coupled flow injection-capillary electrophoretic system
FI-CE  was investigated using pseudoephedrine hydrochloride a basic drug and ibuprofen
an acidic drug as model analytes. It was found that bias imposed by SEKI under the conditions
of continuous sample matrix/running buffer was similar to that did by electrokinetic injection
EKI . The linearity of calibration curve provided by SEKI was similar to that offered by non-
bias hydrodynamic injection HDI but significantly better than that obtained by EKI. These
features were exploited to improve analytical performances in simultaneous determination of
the minor ingredient of pseudoephedrine hydrochloride and the major ingredient of ibuprofen in
pharmaceutical preparation. Detectability of 0. 7 mg/L for pseudoephedrine hydrochloride was
achieved at a sample throughput rate of 24 times per hour which is 30% lower than that
obtained by HDI-based conventional CE. Eleven runs of a test solution containing 13. 1 mg/L
pseudoephedrine hydrochloride and 81. 4 mg/L ibuprofen produced relative standard deviations
RSDs of 2.8% for the minor ingredient and 1.2% for the major ingredient which were
improved in comparision to that obtained by HDI-based conventional CE. Analytical results for
two batches of compound ibuprofen tablets by the SEKI-based FI-CE approach were in good
agreement with that obtained by a conventional high performance liquid chromatographic

method.
Key words capillary electrophoresis flow injection electrokinetic injection hydrodynamic
injection split-flow electrokinetic injection pseudoephedrine hydrochloride
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Fig.1 Experimental set-up of coupled FI-CE system

a. loading b. injection.

C capillary D UV-detector FC the flow-through-cell
for the split-flow injection B running buffer solution L sam-
pling loop 40 uwL Pl P2 peristaltic pumps R buffer reser-
voir S sample solution V 8-channel valve W waste
HV high-voltage supplier. ¢, =0.5 mL/min ¢, =0.6 mL/min

q; =0.

1.2
0.1
mol/L 1400 mg/L
1 000 mg/L
700 mg/L 100
mg/L
0. 025 mol/L
pH 8.1
1.3
1.3.1
20
0.15 g 100 mL 30 mL
0.1 mol/L 20 min
5 mL
50 mL
1.3.2 FI-CE
0.1 mol/L
2 min
5 min FI
30 s \Y%
1-a 1 Pl 0.5 mL/min
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L 2 P2 20 C 10 kV
FC 30 214 nm
] 1-b 1 2 0.5
mL/min L
FC 2.1
2 w
90 s 10
2.5 min
1.3.3 s
FI 0.5
mL/min CE 75 pm i d. x27
cm 20 cm 1
1 1

Table 1 Peak height ratios and peak area ratios of pseudoephedrine hydrochloride to ibuprofen

observed with various injection modes'

Peak height ratios Peak area ratios
Injection mode? injection in continuous field amplified injection in continuous field amplified
sample matrix® injection* sample matrix’ injection*
Hydrodynamic injection 1.00 1.00 1.00 1.00
Electrokinetic injection 1.79 3 2.73 -
Split-flow electrokinetic injection 1.48 14.07 2.57 16.00

1 The concentrations of both pseudoephedrine and ibuprofen are 120 mg/L. 2 Condition for hydrodynamic injection 3.45 kPa x
4 s condition for electrokinetic injection 10 kV x3 s condition for split-flow electrokinetic injection 40 pL test solution was driven
to pass the flow-through cell at the flow rate of 0. 5 mL/min and under a 10 kV voltage. 3 Sample solution prepared with running
buffer. 4 Sample solution prepared by diluting 10-fold with running buffer. 5 Not detected because ibuprofen failed to be introduced
into the capillary by electrokinetic injection under the condition of discontinuous sample matrix/running buffer.

FI

2.2 3

2 1

Table 2 Correlation coefficients of linear regression of external standard curves obtained with different injection methods'

Pseudoephedrine Ibuprofen
Injection mode? injection in continuous field amplified injection in continuous field amplified
sample matrix’ injection* sample matrix® injection*
Hydrodynamic injection 0.9996 0.9980 0.9975 0.9947
Electrokinetic injection 0.9999 0.9893 0.9936 -3
Split-flow electrokinetic injection 0.9997 0.9972 0.9973 0.9775

1 The concentrations of both pseudoephedrine and ibuprofen in standard series are 10 60 120 200 240 300 mg/L. 2 Injection
conditions are the same as described in Table 1. 3 Sample solutions prepared with running buffer. 4 Sample solution prepared by

diluting 10-fold with running buffer. 5 Not detected because ibuprofen failed to be introduced into the capillary by electrokinetic
injection under the condition of discontinuous sample matrix/running buffer.

10 ~ 300 mg/L 3
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The test solution containing 13.1 mg/L pseudoephedrine
hydrochloride and 81. 4 mg/L ibuprofen.
a.H,/H, =0.092 b.H,/H, =0.16. H, means peak height
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