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ABSTRACT

Lansoprazole (LAN) is an important proton pump litorr that suppresses gastric acid secretion. Apdérand
rapid titrimetric method has been developed for ttetermination of LAN in pure drug and in its casu
formulation. The method is based on the neutrabpnadf basic amino group in LAN with perchloric das titrant

in 1,4-dioxane medium. The end point was detectadjunethyl red as indicator with the color charigen yellow
to red. Method is applicable over 2 — 20 mg rangd the calculations are based on the molar ratidoi (LAN:
HCIO,4). The method was statistically evaluated by caliog percent relative error (%RE) for accuracy and
percent relative standard deviation (% RSD) forgws®n, and were applied successfully to the dettion of
LAN in capsules. No interference was observed fcommon additives found in pharmaceutical capsulds
accuracy and reliability of the method were furtlaecertained by performing recovery tests via stéadehddition
technique.
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INTRODUCTION

Lansoprazole (LAN), chemically known a2-([3-methyl-4-(2,2,2-trifluoroethoxy)-2-pyridyl] sthyl)sulphinyl
benzimidazole, is used to treat ulcers, gastrojeageal reflux disease and peptic ulcer diseasé Ly is a weak
base and breaks down rapidly in an acidic mediuththns must be administrated in the form of enteciated
granules in capsules, to prevent gastric decomposiind improve their systematic bioavailability B. This drug
is official in the United States Pharmacopoeia (WPand in the British Pharmacopoeia (BP) [5].RJ&escribes a
high performance liquid chromatographic method BRdtecommends potentiometric titration.

Different analytical methods have been reportedtha literature for the assay of LAN in pharmacaaltic
formulations and include high-performance liquidrahatography (HPLC) [6-19], ultra-performance laju
chromatography (UPLC) [20-23], high-performance nthiayer chromatography (HPTLC) [24,25], liquid
chromatography/tandem mass spectrometry (LC-MS), fpillary electrophoresis [27,28], polarograg@9-31],
voltammetry [32], UV spectrophotometry [33-40], Mlonjection analysis (FIA) [14,41], fluorimetry [35
spectrofluorimetry [42,43] and visible spectrophoatry [6, 44-58]. The reported chromatographic mémphes
although sensitive, require expensive instrumeseal-up. A large volume of solvents is required fbese
techniques, which are expensive, hazardous to eahd harmful to the environment. Polarography and
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voltammetric methods involve rigid pH control. Mast the reported visible spectrophotometric methsdfer
from one or the other disadvantage such as poaitaéty [6,46,47], narrow range of determinatiof8f52], use of
heating step [46,50], use of extraction step [58-57

To the best of our knowledge, no titrimetric methloas ever been reported for the determination oN LA
pharmaceuticals except the official BP method Fgjwever, BP method requires fairly large quantibésAN for
each titration. The non-aqueous titrations haveotvecof considerable importance in pharmaceuticalyais and
have been accepted by the majority of modern phawpaeias as an official analytical method [59]. fEfere, the
purpose of present work was to develop a simpfadrand cost-effective titrimetric assay for theedmination of
LAN in pharmaceutical capsules. The proposed me#mpgloyed basic property of the drug molecule &reddrug
solution in 1,4-dioxane was titrated directly wigerchloric acid in 1,4-dioxane medium using metrgdl as
indicator. The proposed method was demonstratedetsimple, rapid, cost-effective and easily addptab
determine the LAN content in milligram level in tlg@ality control laboratories across the develogingntries
where modern and expensive instruments are ndal&i

EXPERIMENTAL SECTION

Materials and reagents

Pharmaceutical grade LAN reported to be 99.80 % puas received from Cipla Ltd., Bangalore, IndiheT
following pharmaceutical preparations were purcadsem commercial sources in the local market anjected
to analysis: Lan-30 and Lan-15 from Intas Pharmécals, Dehradun, India; Lanzol-30 from Cipla Lt&ikkim,
India.

All chemicals used were of analytical-reagent grade the solutions were prepared as follow:

Perchloric acid (0.006 M): The commercially avai&at®.1 M perchloric acid (Merck, Mumbai, India) was
appropriately diluted with 1,4-dioxane (Merck, MuaipIndia) to get 0.006 M perchloric acid and it swva
standardized against 0.006 M potassium dihydroddimatate [59].

Methyl red indicator: A0.1 % methyl red (B. D. H. Laboratory Chemicalsn8alore, India, 95% dye content)
indicator was prepared in methanol.

Standard LAN solution: A standard solution 2 mglrAN was prepared by dissolving accurately weigh8a thg
of pure drug in 1,4-dioxane and diluting with tlare solvent to the mark in a 100 ml calibratedkflas

Assay procedure

Different volumes (1.0-10.0 ml) of standard solat@ontaining 2.0 mg/ml LAN were taken in a 100 my} titration
flask and the volume was made up to 10 ml with diex Two drops of 0.1 % methyl red indicator wetdesl and
the solution was titrated with standard solutior0df06 M perchloric acid to a red end point. A Iiaitration was
performed in the same manner without drug, anchéoessary corrections were made.

The amount of LAN in the measured aliquot was camegb@rom the following formula:

Amoun{mg) = M

WhereV = ml of the perchloric acid reactddw = relative molecular mass of LAM,= molarity of perchloric acid
andn = number of moles of perchloric acid reacting wattth mole of LAN.

Assay procedure for capsules

The content of twenty capsules each containingrl30omg LAN were weighed. An accurately weighed rgita
equivalent to 200 mg of LAN was transferred int@CG® ml calibrated flask and 30 ml of dioxane wadeati The
content was shaken thoroughly for 15-20 min to asttthe drug into the liquid phase; the volume vimaally

diluted to the mark with the same solvent, mixed aed filtered using a Whatman No. 42 filter pap&n aliquot
of the filtrate (2 mg/mLAN) was subjected to analysis following the aspeycedure described above.
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RESULTS AND DISCUSSION

Chemistry
LAN is a weak base containing amino group and tlesgnt method is based on the neutralization of Lt
perchloric acid as a titrant in dioxane medium. Pheposed neutralization reaction follows Bronstesry theory.

In this theory, any acid (HB) is considered to di@ate in solution to give a proton {Hand a conjugate base |B
whereas any base (B) will combine with a protoprimduce a conjugate acid (HB

HB < H +B &B + H< HB"
The same mechanism is followed in the present ndetittere perchloric acid (HCIpundergoes dissociation into
H*and CIQ~ LAN which is a base combined with' kb form a conjugate acid as shown below. The esidtpvas

detected using methyl red as indicator and theraiange from yellow to red being taken as the guidt. The
reactions occurring are as follows:

HCIO, ————= H++cClO,

F
o F FF
E o

= CH, F
| = CH,
\N - |
so + H =——— § +Clog
SO
HN/<N /<
NH+

HI\L@
Lansoprazole

Choice of the solvent

Non-aqueous acid-base titration is the most comtitdmetric procedure used in pharmacopoeial assape
ability of substances to act as acids or basesweily much depend on the choice of solvent systofution of
HCIO, in either glacial acetic acid or dioxane solutienfiequently used for titration of weak bases [5Rje
solution of perchloric acid (titrant) in glacialei acid functions as a strongly acidic solutibimlike acetic acid,
dioxane does not exert leveling effect on strorigsad®ioxane is a relatively neutral solvent anel sharp end point
is obtained in this medium. Since, LAN was foundjiee red color in glacial acetic acid, use of gdhacetic acid
as solvent in the present method was dropped. D®xeas used to prepare the solutions of perchéwid and
LAN; and as the reaction medium in the proposechoukt

Choice of the indicator

Crystal violet is the frequently used indicatornon-aqueous acid-base titration. However in thegmetitration,

the end point was difficult to detect using crystallet. The solution of LAN in dioxane was founal give pH of

about 6. Among the indicators studied, crystal etioloromophenol blue, bromocresol purple, neuted, r
chlorophenol red and methyl red, only methyl red ficauund to give sharp end point because the pHer&mgcolor

change of methyl red falls in the range of 4.2{8e8l-yellow). Although the approximate pH range dotor change
of chlorophenol red is 4.8-6.4 (yellow to oranghg detection of end point was difficult. Methydrevas found to
dissolve easily in methanol, hence methyl red smiuih methanol was used in the proposed titrimetrethod.

Method validation
The validation of the method was done accordintpégpresent ICH guidelines [60].
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Range and stoichiometry

The proposed procedure is applicable over the rafi@20 mg of LAN. The reaction stoichiometry wasind to
be 1: 1 (LAN: HCIQ) inferring only one amine is involved in the tiicm. The nitrogen atom present in the
benzimidazole ring is reported to be the most basiogen in LAN [61] and based on this benzimidazaitrogen
undergoes protonation.

Accuracy

The accuracy of the proposed method was deternbigegerforming replicate determinations. The intearénd
inter-day variation in the analysis of LAN was maeasl at three different levels. Accuracy was evaldiaas
percentage relative error (% RE) between the medsamd taken amounts. The results of this studg@miled in
Table 1 and speak of the excellent accuracy ofdbelts.

Precision

The precision of the method was evaluated in teofngitermediate precision (intra-day and inter-dajhree

different amounts of LAN within the range of detémation were analyzed in seven replicates durimgstiime day
(intra-day precision) and five consecutive daysefitday precision). The %RSD values of intra-dagt arter-day

studies for LAN showed that the precision of thehmnd was good (Table 1).

Selectivity

The proposed method was tested for selectivity laggbo blank analysis which prepared of the contipositalc

(40 mg), starch (30 mg), acacia (30 mg), methylutede (40 mg), sodium citrate (30 mg), magnesitearate (40
mg) and sodium alginate (35 mg). A convenient atqef placebo solution was subjected to analystoting to

the recommended procedure. It was confirmed thatcttange in the titre value with respect to theate blank
was caused only by the analyte. The proposed metiasdested for selectivity again by synthetic mnigtanalysis.
To the placebo blank of the composition descridemlva, 100 mg of LAN was added and homogenizedsteared

to a 50 ml calibrated flask and the solution wasppred as described under “Assay procedure forubegisand

subjected to analysis. Five milliliters of the dyetic mixture solution (2 mg/ml) was assayed (nwhjch yielded

% recovery with standard deviation in the rang€98t74 + 0.92) to (101.5 + 1.03) suggesting norfetence by the
excipients in the assay of LAN under the descrit@atlitions.

Ruggedness

Method ruggedness was expressed as % RSD and rpeddoy four different analysts as well as usingéhr
different burettes. The inter-analysts %RSD werd.05 whereas the inter-burettes %RSD for the shAlg
concentrations ranged from 2.14 - 2.54 suggeskiagthe developed method was rugged (Table 2).

Table 1: Evaluation of Intra-day and Inter-day Accuracy and Precision

Intra-day accuracy and precision (n=7)| Inter-day accuracy and precision (n=5)

LAN taken, mg
LAN found®, mg | % RE | % RSD | LANfound®, mg | % RE | % RSD

5 5.0¢ 1.& 1.02 4.8¢ 2.2 1.¢
10 10.13 1.3 1.15 10.26 2.6 1.51
15 15.21 1.4 1.07 15.36 2.4 2.01

# Mean value of n determinations, RE: Relative emd RSD: Relative standard deviation.

Table 2: Ruggedness Expressed as Intermediate Prsicin (%RSD)

Method ruggednes

LAN taken, mg Inter-analysts' RSD%, (n=4) | Inter-burettes' RSD%, (n=3)

5 0.98 2.26
10 1.08 2.1
15 1.01 2.5¢

Application to capsules analysis
The proposed method was successfully applied talétermination of LAN in commercial capsules. Tlesults
obtained by the proposed method were statisticaiyppared to those of the reference method [5] lplyam
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Student’st-test for accuracy ané-test for precision at the 95% confidence levek Téference method involved the
potentiometric titration in which LAN in 4:1 (ethaln water) mixture was titrated against 0.1 M NaQHe results
appeared in Table 3 show that the StudettandF-values at 95 % confidence level are less tharthberetical
values, which confirmed that there is a good agesgrhetween the results obtained by the propos¢dogiend the
reference method with respect to accuracy and gogci

Recovery study

To further ascertain the accuracy and reliabilityttee method, recovery experiment was performiedstandard-
addition procedure. Pre-analyzed capsule powderspiked with pure LAN at three different levels ahe total
was found by the proposed method. Each determmatias repeated three times and the results ofsthidy
presented in Table 4 indicated that the variougpéxats present in the capsules did not interferiné assay.

Table 3: Comparison of Assay Results of Proposed diReference Methods

. Found (Percent of label claim + SD)
Capsule Label claim, Reference Proposed
brand name mg/capsule method method
Lan-15 15 101.2 + 0.64 102.4 £0.81
t=2.62
F=1.60
Lan-30 3C 100.5+0.8 101.6 +0.9
t=1.91
F=1.19
Lanzol-30 30 101.8 £0.92 103.1+1.01
t=2.13
F=1.21
*Mean value of five determinations.
Tabulated t-value at the 95% confidence level 782.
Tabulated F-value at the 95% confidence level396.

Table 4: Results of Recovery Study using the Standaddition Method

Capsule studied| LAN in capsule, mg | Pure LAN added, mg Tota:rl:gund, Pur(epléf;Ner:?zogg;ecf
Lan-30 5.08 2.5 7.72 105.6 +1.11
5.08 5 10.29 104.2 £1.17
5.08 7.5 12.95 104.9 £ 1.09

# Mean value of three measurements.

CONCLUSION

The proposed visual titrimetric assay is the fager report for LAN and is applicable over wideelim dynamic
ranges (2.0-20.0 mg of LAN). The proposed methodsétective as the drug contains amino group, which
preferentially gets neutralized by acid. In patéecutitrimetry is much simpler in technique, moepid than all the
previous reported methods so far for the assayAl.LThe method shows no interference from the commo
excipients and additives. The statistical paramsetad the recovery data reveal good accuracy atispn of the
proposed method. Therefore, it is concluded thatrttethod is simple, relatively specific, accuratel precise.
These merits coupled with the use of simple anagaesive instrument recommend the use of this ndetho
routine quality control Laboratories.
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