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ABSTRACT

The capillary zone electrophoresis method for dhiseparation of valsartan: complete separation of
(R,S)-enantiomers of valsartan with a very gooaligson (Rs=1.64) was achieved within an untreafiesed silica
capillary (75um 1.D., effective length was 60 cm). 30 mmol/L wodacetate and 18 mg/nttCD (pH=4.50) was
running buffer solution at the detection wavelengit254 nm. Separation voltage was 20kv and thezfign time of
sample was 10 s. Results: The separation of badhtemmers of valsartan could be achieved baselesolution.
The calibration curve for valsartan optical isomerghibited an excellent linear relationship in centration range

of 0.0625mg/mL -1.0mg/mL. The precision was less #%. The average recovery was 99.71% and 100.12%.
addition, The detection limit was 1,5mL for valsartanenantiomerwas 2..xg/mL. Conclusion: The method is
simple, rapid and accurate. It can be used to dyalontrol the enantiomers of valsartan.
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INTRODUCTION

Since there are differences in biological actihd toxicity between enan-tiomers, chiral resotluigan important
subject in the development of the enantiomeric slfi@ A lot of chromatographic and spectroscopettmds have
been developed for the analysis of enantiomers. Mgnthe chromatographic methods so far developed,
high-performance liquid chromatographic (HPLC) noeth based on chiral enantiostationary phases atelywi
employed for the assays of drug enantiomers inrpaeeutical preparations and biological fluids. Hegre one
column can only separate a limited number of epamiic compounds. Recently, capillary electrophoréCE)
methods using a chiral selector as the runningebwtlditive have been used for the above purpdses.chiral
additives so far employed have included polysaddbar proteins, bile salts and chiral mixed millED is a
polysaccharides and include B, y-CD[2-4].

Valsartan(3-methyl-2-[pentanoyl-[[4-[2-(2H-tetrazZalyl) phenyl]phenyllmethyllamino]boutanoic  acid) isan
angiotensin in commercial tablet’s or capsulesiffeent dosages as oral antihypertensive medigdto patients
whose high blood pressure is not adequately cdettabn ether component monotherapy[5]. Until nowghh
performance liquid chromatography has been the mmajhnology used for the determination of the am[6].
The structure of this basic drug is shown in Fig. 1
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Figurel. Chemical structuresof thevalsartan isomers

In this study, The effects of concentrations of B{ED, running buffer solutions, concentration and phl the
migration times and resolution of basic drug ermanérs were investigated to optimize the proposeithooe

EXPERIMENTAL SECTION

2.1. Apparatus

The experiments were carried out on a laboratosgmabled CE apparatus, equipped with a multiwvavétehky
detector. The UV signals were recorded at 270nmuAineated fused silica capillary of 75 cm lenggfffective
length 55cm) and of 18n i.d. (Hebei Yongnian Optical Fiber Factory, Chimas used as a separation tube. A high
voltage power supply that can provide voltage f@to 30 kV was used to drive the separation.

2.2. Chemicals and reagents

Racemic valsartan was purchased from Hongxinkangpaay. All organic solvents and other chemicalsener
analytical grade. Hydrochloric acid (HCI), boricida¢H:BO3), Phosphate(§PCQ;), Sodium dihydrogen phosphate
(NaH,PQy), Sodium hydroxide (NaOH) and sodium acetate wétained from Tianjin Chemical Reagent mainland.
Triple-distilled water was used for the preparatidrall solutions. 0.4pm pore size filters was used to filter all the
solutions.

2.3. Sample preparation
About 10.0mg of valsartan racemic, accurately weijtwas transferred to a 10ml volumetric flask, emathanol
was added to volume. The solution was filteredubtoa 0.4hm filter paper before injection.

2.4. Capillary electrophoresis

A new capillary was conditioned by flushing sucéesy with 1.0 mol/l NaOH (overnight), 0.1mol/l N&D(30 min)
and then equilibrated with triple distilled watendarunning buffer each for 30 min before use. Betweach
injection, the capillary was rinsed with 0.1mol/&a®H (2 min), triple distilled water (2 min) and twvithe running
buffer (5 min)[3]

The conditions were as follows: sampling time, 1@pplied voltage, 20 Kv; the detection waveleng@®4 nm. The
experiments were carried out at room temperatune. dlectrolyte was a buffer solution consisting36@fmmol/L
sodium acetate and 18mg/mfitCD (pH = 4.50).
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Figure 2. Electropherogram of the determination of valsartan in above CE conditions
RESULTSAND DISCUSSION
Different electrophoresis modes were tested intéise The effect of buffer type, buffer concentafi buffer pH

valuep-CD concentration, voltage were also investigatedtie separation of valsartan by CE.
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3.1 Analytical conditions

3.1. 1 Effect of buffer type and concentration

The chemical composition and the concentrationhef thuffer can affect the baseline stability, pebape and
separation selectivity. In this study, the influenof buffer composition and concentration on thangiomer
separation of valsartan was investigated. The &ffe€ the different buffers, NaRQ,, H3BO;, NaAC on the
enantiomer separation was showed in Fig.3. NaAGtisol can give the excellent baseline enantiomeggarations
for the valsartan. The effect of buffer concentiatupon migration times and resolution was inveséd in the
range of 10-30mol/L. The enantiomer separationtyr@aprove with increasing concentration. Moregwehen the
buffer concentration is 30mmol/L, the enantiomegrasation is better.
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Figure 3. Electropherogram of the valsartan in different buffer solutions. A: NaH,PO4B:NaAC C: H3BOs

3.1.2 Effect of pH

Valsartan molecules exist in two states of mole¢tld) and anion (A-) in aqueous soluti@fCD can form two
inclusion complexes with molecular valsartan emamérs but not with ionic valsartan enantiomers.réfoge, pH
can influence the distribution behavior of valsartgantiomers.

The separation keep nearly unchanged at pH<3, itttgaase rapidly with rising pH. But an oppositadency is
observed for enantioselectivity. This can be duthéofact that at low pH value (pH <3) most extiattis through
enantioselective complexation and at higher pHe/dppH > 3) more nonselective partitioning of aniga-) is
occurring. At pH < 3, valsartan molecules hardlysdiciate, and the amount of molecule (HA) in agegzhase is
much bigger than that of anion (A-). While with thether increase of pH (pH > 3)[5], more and morelecular
valsartan enantiomers are dissociated into ionligavian enantiomers in aqueous phase, which leaplartitioning
of more molecular valsartan enantiomers from omphiase to aqueous phase. Therefore, pH shoulddieak4.50
to carry out the extraction process.

3.1.3 Effect of3-CD concentration

CD is includinga,B,y-CD, of whicha-CD is suitable for low molecular weight compoun@<;D for medium-sized
molecules,y-CD for the larger molecular weight compounds. Amdisartan is a soluble in water, medium-sized
molecule, which is consistent witfCD.

The concentration of-CD for enantiomer separation was investigated. Wthee concentration of-CD was
Omg/mL, enantiomer separation was 0. With an irszeaf the concentration $fCD, the separation for valsartan
enantiomers increased greatly. Moreover, when timeentration of3-CD was 18mg/mL, its separation was 1.64.
However, as the concentration continues to incréa$®mg/mL or 70 mg/mL, the separation of enanéonvas
decreased greatly. Therefore, the concentratigh@b 18 mg/mL was selected .

3.1.4 Effect of Voltage

Finally, under the above selected conditions (18mhgp-CD concentration , 30mmol/L NaAC and pH4.50), the
influence of the applied voltage from10 to 25 kVswiavestigated. It can be observed that the ineréashe
separation voltage originated a decrease in theatiog time and also in the resolution. Howevevahie of 20 kV
gave rise to the shorter migration time (15 min)ithwenough resolution (R1.64). Then, it was theasafion
voltage selected to obtain a rapid enantiomerieusgjpn of valsartan enantiomers.

3.2 System suitability test

3.2.1. Linearity

In 0.10mg/mL ~ 0.50mg/mL range, five concentratiovexe collected, they were 0.10 mg/mL, 0.20 mg/@25
mg/mL, 0.40 mg/mL, 0.50 mg/mL.

For S-valsartan, the correlation factor (r) is @®39%nd the line equation is Y=285229X+19325; wHibe
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R-valsartan, the correlation factor (r) is 0.998d ¢he line equation is Y=294987X+29920, both enthindicating
very good linearity.

3.2.2. Recovery studies
Recovery refers to the actual measured ratio ohtheunt and dosage. In the experiment, We neegréparation
of a concentration of 80%, 100% and 120%. Eachemtnation was analyzed three times.

S-valsartan levoisomer average recovery was 99 8dd6R-isomer was 100.12%. The results of standadiian
recovery studies of S-valsartan R-isomer were shiowiable 1 and Table 2.

Tablel Assay results of recovery for S-valsartan

Added/ Detected/ recovery/% Average/% RSD/%
(mg/ml)  (mg/ml)
0.8

0.798 99.75

80% 0.796 0.8 99.50 99.71 0.27
0.799 0.8 99.88
0.996 1.0 99.60

100%  0.994 1.0 99.40 99.57 0.22
0.997 1.0 99.70
1.201 12 100.08

120% 1.198 12 99.83 99.86 0.29
1.196 1.2 99.63

Table2 Assay results of recovery for R- valsartan

Added/ (mg/ml) Detected/ (mg/ml) recovery/% Average/% RSD/%

0.805 0.8 100.63

80% 0.802 0.8 100.25 100.21 0.62
0.798 0.8 99.75
1.007 1.0 100.70

100% 1.003 1.0 100.30 100.27 0.64
0.998 1.0 99.80
1.205 1.2 100.42

120% 1.197 1.2 99.75 99.89 0.67
1.194 1.2 99.50

3.2.3. Detection limit and Limit of quantification

The detection limit is defined as the concentratimat generates signal equivalent to three timése(®/N=3). The
detection limits for S-isomer and R-isomer are ug9mL and 2.5ug /mL respectively. The limit of quantification
is defined as the concentration that generatesakigguivalent to ten times noise(S/N=10). The &miif
guantification for S-valsartan and iR-isomer ai@@mg /mL and 0.03umg /mL respectively.

3.2.4. Repeatability
Repeatability refers to the repeated determinatiothe measured values when the same volume levglsistent

with each other. The relative standard deviatid®S[js) (n=6) of the peak area of S-valsartan asdmer were
1.58% and 1.35% respectively.

CONCLUSION

A rapid, simple, efficient and cheap method haslsveloped for the determination of valsartarhatdame time
by using high performance capillary electrophoreséthod.
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