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ABSTRACT

lon chromatography (IC) was used to determine the inorganic anions
(fluoride, chloride, bromide, nitrate, sulphate and phosphate) in rabeprazole
sodium, pantaprazole sodium and omeprazole sodium (Proton Pump
Inhibitors). In the absence of matrix standards, the separation efficiency
has been investigated by spiking samples with varying amounts of anionic
standards, spike recoveries were between (102 to 120 %). It was observed
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that the sample organic matrix strongly interferes and increases the

conductance of monovalent anions upto 20%.
© 2009 Trade Sciencelnc. - INDIA

INTRODUCTION

Inthe pharmaceutica industry, thereisan everin-
creasing trend to conduct small and rapid clinical stud-
iestoad thesdection of active pharmaceutica ingredi-
ents. Strategy commonly used to minimizethetimere-
quired for method devel opment and vaidationisto set
auniversa experimental conditionsthat isused to de-
terminearange of andytesthat are commonly encoun-
tered. Analysisof aniong®® in proton pump inhibitors
(PP1) arecarried out to assessamountsof anionicim-
puritiesand the degradation products. IC playsapromi-
nent roleinthe characterization of pharmaceuticaly rel-
evant compounds, predominatly inthe early stages of
research. Thisindudestraceinorganic anioninthephar-
maceutical compoundsfor theregulatory bodieswhich

specify theidentification and quantification of impurities
indrug componentsbeforethey arecleared. U.S. FDA
which protectsthe consumer by ensuring that the prod-
uct quality and safety are maintained,ensuring that the
drug hasbeen manufactured according to approved pro-
cedures. It a so requiresthat the pharmaceutical prod-
uctsto betested for composition to verify their identity,
strength, quality, and purity, with increased attention to
inactiveaswell asactiveingredients. Theauthenticity
can be determined by testing thefinal product; how-
ever, if aproblemispresent it then needsto betraced,
possibly even back to contaminantsintheingredients.

Themethodol ogiesfor the determination of anions
typically found in pharmaceutical products™, usea
number of different techniques which includes
potentiometic titrations, ion-selective electrodes,
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complexometric methods, capillary electrophoresis
methodsand chromatographic methodswith light-scat-
tering detection, and with suppressed and non-sup-
pressed conductivity detection.

Rabeprazol e, pantoprazoleand omeprazolesodium
compoundsareatype of medicineknown asPPI. Pro-
ton pumpsarefound on thecellsthat linethestomach,
and are used by the cells to produce stomach acid.
Normadly thelining of thestomach and duodenum have
aprotectivelayer that resstsacid attack, if thislayer is
damaged, it can lead to peptic ulcers. PPl works by
inhibiting the proton pumps; thisstopsthe production
of acid inthe stomach whichisnormal part of thedi-
gestive process. Thelevelsof commonionssuch as
fluoride, chloride, nitrate, bromide, sulfate and phos-
phatearenow being monitoredin PPI ‘s for rapid evalu-
ationof thequdlity, inthepharmaceutical industry which
requiresdevel opment of fast and highly sensitive tech-
niques capabl eof determining theinorganicanion com-
position. The present work describesthe devel opment,
of auniversd method for thedetermination of inorganic
anionsin PPI‘s using IC.

EXPERIMENTAL

| nstrumentation and oper ating conditions

In this study, Metrohm 1C 850 Proffesional IC
equipped with aelectronic and chemical suppression

TABLE 1: Experimental parameter sof |on Chromatography
Metrohm |IC 850 Proffesional lon

Instrument

Chromatograph
Column 6.1006.020 Metrosep Anion Dual
1 (3 x 150 mm)
Software MaglC NetTM software
2.5 mmol/L Na,CO;/ 2.4
Eluent mmol/L NaHCO4
Flow 0.5 mL/min
Pressure 3 MPa
Analysistime 28 min
Loop 20 uL
Conductivity after
chemical 17uS/cm
suppression
Regenerating agent: 50 mmol/L
Suppressor H2S04, ultrapure water Autostep
with Fill
Polarity Positive

—> Fyll Poper

wasused. It includes automatic sampleand eluent de-
gassing, |C high-pressure pump withintelligent pump
head, pul sation dampener, six-way injection vavewith
maltese-crossdrive, columnthermostat for cooling and
with aintelligent high-performance conductivity detec-
tor. For the anal ytical separation,an Metrosep Anion
Dua 1 (3x 150 mm) anaytical columnwasused. The
IC datawas acquired using the MaglC NetTM soft-
ware. The parametersused inthemethod aregivenin
TABLE 1.

Reagents and samples

Sodium carbonate, sodium bicarbonate and
sulphuric acid were obtained from Merck India.
Ultrapurewater (Millipore, USA) was used through-
out. Multidlementa and individua standardswereob-
tained from Merck Germany. Rabeprazol e sodium,
pantaprazol e sodium and omeprazole sodium were pro-
cured from Metrochem API Pvt Ltd, Hyderabad, In-
dia. For thechemical suppression 50 mmol/L H,SO,,
was used.

Samplepreparation

Approximately 0.25g of individud PPl sampleswas
weighed into a25 ml volumetric flask and then diluted
tothevolumewith ultrapurewater. The above solu-
tionswerefiltered through a0.45 um membranefilter
beforesampleinjection.

RESULTSAND DISCUSSION

Standard anionic mixture solution (50 ppb) was
el uted through the chromatographic columnusing 2.5
mmol/L Na,CO, /2.4 mmol/L NaHCO, mobile phase
andtheresultsreved that all theanionscontainedinthe
standard solution werewel | separated by theIC. The
chromatogram of the standard solution and the blank
areshowninFigure 1. Thechromatogram of theblank
sampleie., ultrapurewater did not detect any anions.
Theretensontimeswere evaluated for fluoride (5.47
min), chloride(8.49 min), bromide(12.88 min), nitrate
(14.86 min), phosphate (20.18 min) and sulphate
(23.58 min). Thefluoridewaseluted rapidly fromthe
column and wasfound closeto theinjection peak, due
toweak binding to theion-exchangersand it wasfol-
lowed by Cl-, Br-and thesingly charged diatomicNO,
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.Thedivdent andtrivalent anionsrequiresstronger el u-
entsthan monovaent ionsasthey canform morebonds
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Figurel: Chromatogram of blank water2and anionic mixtur e solution (50 ppb)®

The PPl sampleswereanaysed smilar tothestan-
dard solution and the presence of anionsinthesample
wereconfirmed by comparing their retensontimeswith
those of standard. The chromatogram of the PPI s are
shown inFigure 2. The chromatogram of rabeprazole

|
s |

! C

1 X »x 4 & & T

i i ¥ i ¥
(LU ) H i3 i« iN i T i @9 Fd Fi FE XTI XS XF 4 XV XN

sodiumreved only two anionsie.,, F a aconcentration
of 15ppb and CI- at 2.5 ppb, and pantaprazole sodium
with F at 4ppb and Cl- at 9 ppb respectively. The chro-
matogram of omeprazol e sodium had no detectable
anionspresentinit.

a

Figure2: Chromatogramsof Rabeprazole sodium?, Pantapr azole sodium® and Omepr azole sodiume¢

A recovery study was undertaken to confirmthe  aboveresultsby spiking two different concentration of
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thestandards (10 & 25 ppb) into thethree PPl samples
and compared with that of standard solution. It was
found that monovaent anions (F, CI-, Br-,NO,) in
rabeprazol e sodium showed 10 to 20% increasefol -
lowed by trivalent ion PO, at 8% and the divalent
SO,? at 2%. The results of pantaprazole sodium
showed an increase of 5% for monovalent ions and
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therewasamost noincreasein therecovery for PO,
and SO, 2. Omeprazole sodium recovery had an in-
crease of 11% for monovalent ions and and asimilar
recovery matching to pantaprazol e sodium wasfound
for PO,* and SO, The percent standard deviation
for therecovery studieswasaround 5%theresultsare
giveninTABLE 2.

TABLE 2: Concentration of spikerecoveriesof anionsin PPI ‘s

Fluoride Chloride Bromide

Nitrate Phosphate Sulphate

a b c a b c a b

c a b c a b c a b c

Spiked 10 ppb & Found
Recovery (%)
RSD (%)

Matrix Enhancement (%)
Spiked 25 ppb & Found
Recovery (%)

RSD (%)

Matrix Enhancement (%)

11
111
163
1.1
27.55
110.2
245
11.02

10.6
106
2.16
6.0
26.45
105.80
327
5.8

111
111
2.30
111
27.60
1104
3.12
11.04

118
118
1.82
118
29.41
117.6
210
1176

10.8
108
1.90
8.0
26.85
107.40
3.45
7.4

10.7
107
1.60
7.0
26.6
106.4
2.78
10.64

116
116
2.35
11.6
28.85
1154
3.26
11.54

105
105
2.85
5.0
26.30
105.2
4.10
5.2

10.9

2.10

27.20
108.8
3.67
10.88

121
121
177
121
30.30
121.2
3.85
12.12

10.8
108
245
8.0
27.10
108.40
4.85
8.4

110

110
3.28
110
27.55
1102
4.25
11.02

10.8
108
4.30
8.0
27.05
108.2
3.90
10.82

101
101
5.42
10
25.30
101.20
571
12

103
103
3.65
3.0
25.70
102.80
4.98
2.8

103
103
512
3.0
25.60 25.40
1024 101.6
456 525
1024 16

10.2
102
5.18
2.0

10.2
102
4.45
2.0
25.35
101.40
5.79
1.40

109

9.0

3Rabeprazole sodium, "Pantaprazole sodium and ‘Omeprazole sodium

Thematrix enhancement factor was cal cul ated for
each anions and the corrections were applied to the
analysed results of PPI‘s there by the results of F-
changed from 15 ppb to 13.3 ppb and ClI- value
changed from 2.5t0 2.2 ppb for rabeprazole sodium
and for pantaprazol e sodium Fchanged from 4 ppb to
3.75 ppb and Cl- from 9 ppb to 8.25 ppb respectively.

[1]
[2]
(3]
[4]

[5]
[6]

[7]
8]

CONCLUSIONS

|C has proveditself to be atechnique with many
gpplicationsfor the pharmacecutical research. Thede-
vel oped method isasimple and effective protocol for
analyzing various inorganic anions in the PPl com-
pounds. The method produces a clear separation of
anionswhichisarapid, reliableand accurate. Thepre-
cision of analytical resultsisexcellent, an average of
5% relative standard deviation was obtained. It was
a soimportant to observethat organic matrix enhanced
theresultsfor monoval ent anionsupto 20%, and these
matrix correction need to beapplied totheseanionsfor
aaccurateanayss.

[9]

REFERENCES

E.Blanchard, M .Bourdin, M.Tua, J.Cassan; Analy-
Sis, 24, 123 (1996).

A.A. Ammann, T.B.Ruettimann; J.Chromatogr.A,
706, 259 (1995).

R.Kadnar, J.Rieder; J.Chromatogr.A, 706, 339
(1995).

T.J.Cardwell, W.R.Laughton; J.Chromatogr.A, 678,
364 (1994).

L.E.Vanatta; J.Chromatogr.A, 671, 83 (1994).
R.Udisti, S.Bdlandi, GPiccardi; Fres.J. Ana.Chem,,
349, 289 (1994).

F.J.Slikkerveer, A.A.Braad, PW.Hendrikse;
Atom.Spectrosc., 1, 30 (1980).

L.T.Khemani, GA.Momin, M.S.Naik, R.Vijay
Kumar, B.H.V.Ramana Murthy; Tellus, 34, 151
(1982).

E.Heftmann; ‘Chromatography: Fundamentals and
Applications of Chromatography and Electro-
phoretic Methods: Part A, Fundamentals: Part B,
Applications’, Elsevier, New York, (1983).

—— a%a['yttaa[’ CHEMISTRY
A ndian W



