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ABSTRACT

A simple, accurate, sensitive, and low-cost technique was advanced to measure the optical spectrum to the determination of
lansoprazole in pure form and dosage forms. The method relies on the oxidation of the reagent 2,4-dinitrophenylhydrazine (2,4-
DNPHz) with potassium periodate (K1O,) and coupling with the lansoprazole (LPZ) in the alkaline medium to form a stable
with reddish-brown colored dye with a maximum greatest absorption at 484.5 nm. The reaction is carefully completed when
optimizing the variable affecting it. The concentration range from 1-30 pg/mL obegs Beer’s law and the molar absorptivity
value of (13260.132) L/mol.cm. Detection limit was (0.1266 pg/mL) and Sandell’s sensitivity value 0.0278 pg/cm?. The
method has been successfully applied to the estimation of lansoprazole in dosage forms.
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INTRODUCTION

Lansoprazole is a substituted benzimidazole, [LPZ: chemically
known 2-[3- methyl-4-(2,2,2-trifluoroethoxy)-2-pyridyl]
methyl]sulfinylbenzoimidazole (schemel). molecular formula
is C,H,,F3N;0,S and M.wt 369.37gm/mol].""* The proton
pump inhibitors (PPIs) are unstable at a low pH.> Additionally,
PPIs are chemosensitizing cytotoxic drugs, and active
against various human tumor cells.*® During the past
years, many different analytical methods have been devised
and developed to determine the LPZ concentration in
various samples of pharmaceutical preparations. These
include spectrophotometric and potentiometric methods,’
Colorimetric,® Potentiometry,” UV-visible spectrophotometric
determination.!®!! Liquid Chromatography with tandem
mass spectrometry (LC-MS/MS),!>!* reverse phase-high
performance liquid chromatography (RP-HPLC),!>! chiral
LC-MS, " liquid chromatography with diode array detection
(LC-DAD)," reverse phase ultra-fast liquid chromatography,
LC-chemometric techniques,”! LC-UV and LC-MS,?* Capillary
zone electrophoresis.?® The present study aims to recommend
adirect and sensitive optical spectrophotometry for estimating
the substance lansoprazole by means of the mono-variable
method in its pure form and in pharmaceutical preparations. The
method depends on oxidations of 2,4-Dinitrophenylhydrazine
(2,4-DNPH?z) by metal periodate and reaction with lansoprazole
in alkali medium to make a colored product.

Experimental

Instruments

APG instrument, UV-VIS spectrophotometer model T80 (U.K)
with (1 cm) matched quartz cells was used for the absorbance
measurements. Sartorius BL (210) S electronic balance was
used for weighing the samples.

MATERIALS AND METHODS

All chemicals were of analytical reagent grade and were obtained
from BDH and the pancreas. The state company supplied standard
lansoprazole powder for Drug Industries and Medical Appliances,
Samara-Iraq (SDI), India, and United Kingdom (UK).

Lansoprazole Stock Solution (1000 pg/mL)

The standard stocking solution for the (LPZ) was prepared
by weighing 0.1 g of pure drug completely precisely and then
dissolved in 10 mL of methanol. It was relocated to a 100 mL
volumetric flacon and the volume was completed to the mark

with methanol.
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Scheme 1: The structural formula of lansoprazole
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Lansoprazole Working Solution (100 pg/mL)

Prepared by diluting (2.5 mL) of the stock solution to 25 mL
in a volumetric flask with methanol.

2,4-Dinitrophenyl hydrazine solution (2, 4-DNPHz)
Ax103%) M

It was prepared by dissolving (0.0198)g of (2,4-DNPHz) in
2 mL of concentrated sulfuric acid (H,SO,), it was relocated
to a 100 mL volumetric flacon and the volume was completed
to the mark with distilled water.

Potassium Periodate Solution (4x10~) M

The KIO, solution is prepared by dissolving (0.092) g in an
appropriate volume of distilled water and relocated to a 100mL
volumetric flacon, and completing the mark limit distilled
water.

Sodium Hydroxide Solution (~3) M

A total of 12 g of NaOH dissolve in a convenient volume of
distilled water and relocated to a 100 mL volumetric flacon
and completing the mark with distilled water.

Lansoprazole Capsules Solution (600 pg/mL)

The contents of 10 capsules were emptied after vacateing
the dosage form mixing them well, then weighing carefully,
and the average weight and the quantity taken from the
powder are 0.3529 g, and 0.3624 g (containing 30 mg of the
drug lansoprazole) of lansoprazole-30mg and lancid-30 mg
respectively was accurately weighted, then about dissolved
in 15 mL of methanol and stirred for 10 minutes to ensure
dissolution of the drug complete, then relocated to volumetric
flacon 50 mL, the complete the mark limit with methanol we
obtain to 600 pg/mL (LPZ). The solution is filtered to avoid
any remaining insoluble or suspended substance-using filter
paper No.41 before starting to use the solution. The working
solution (100 pg/mL) was freshly prepared and analyzed via
the recommended procedure.

General Recommended Procedure for Standardization
In a series of 10 mL volumetric flacons, 1 mL of the standard
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Figure 1: Absorption spectra of (a) 10 pg/mL LPZ versus reagent
blank, (b) blank solution versus dissolvent under initial test conditions

solution LPZ containing 10-300 pg, 1 mL of 1x10°M 2.4-
DNPHz and 1 mL of 4x10M potassium periodate were
added to every flacon. The resulting oxidized product was
coupled with LPZ followed by 1 mL of 3M sodium hydroxide
to every flacon with shaking. After 4 minutes, the solutions
were making up to the mark with distilled water, mixed well
and left to stand for 10 minutes. The absorbance of reddish-
brown colored chromogen was measured at 482.5 nm against
the reagent blank.

RESULTS AND DISCUSSION

Absorption Spectra for Primary Test

The method’s primary test involved oxidation of
2.,4-dintrophenyhydrazin with potassium periodate and
reaction with LPZ in an alkaline medium to form a colored
product. The test was done by adding 1 mL of 100 pg.mL!
(LPZ), 1 mL of 1 x 10°M 2, 4-DNPHz, 1 mL of 3 x 10°M
potassium periodate, and then 1 mL of 1M sodium hydroxide
in (10) mL volumetric flacon with shaking. After which, the
Contents were diluted to the mark with distilled water and
mixed well. The absorption was recorded for the stained
colored product formed, and the resulting spectrum showed the
highest absorption at the maximum wavelength (A,,,) versus
the reagent blank. Figure 1 shows that the maximum absorption
was obtained at a wavelength of 484.5 nm

Optimization of Reaction Variables

The different variables related to the composition of the colored
product have been studied by varying the parameters one at a
time and controlling all others fixed and optimum conditions
have been selected.

Impact of 2, 4-DNPHz Concentration

The impact of the concentration of (2,4-DNPHz) on the
absorbance of the colored product has been investigation
in the range between 6x10"* — 5x10M Figure 2. It has been
found that the maximum absorption of the reddish brown color
was achieved with 1x10°>M of the reagent. Above that value
a decrease in absorbance was observed. Therefore, 1 mL of
1x10~*M was used during the subsequent work.

Impact of Potassium Periodate Concentration

The study for potassium periodate (KIO,) concentration showed
that the reaction depended on KIO, as an oxidizing agent. The
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Figure 2: The impact of the concentration of 2, 4-DNPHz on the color
development in the determination of 10 png/mLLPZ.
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highest absorption was attained when the concentricity of KIO,
was 4x10°M. A reduction this value a decrease in the absorbance
reading occurred Figure 3. Therefore, 1 mL of 4x10-*M was used
during the subsequent work.

Impact Different Bases

The impact of different alkaline solutions with a concentration
of IM on the absorption intensity of the colored dye formed
was investigated. Four types of bases, namely, NaOH, KOH,
Na,CO;, and NH,OH were tested, and the results were
listed in Table 1. As can be seen it was found that sodium
hydroxide shows the maximum absorption intensity of the
colored product. Therefore it was selected for subsequent
work.

Impact of Sodium Hydroxide Concentration

The impact of sodium hydroxide concentration on absorption
measured for consisting colored product was investigated
through the use of 1-mL of different concentrations of NaOH
solution ranged between (0.5-5.0)M. The results are shown
in Figure 4, which shows that add of 1-mL of 3M (NaOH)
exhibited a better absorbance. Above this concentration, the
absorbance value decreased. Therefore, 1-mL of 3M NaOH
was used in all subsequent experiments.

Impact of Coupling Reaction Time

The opimumt time for a reaction of a fixed concentration of
10 pg/mL (LPZ)with 2,4-DNPHz was studied in the presence
of the KIO, in a alkaline medium. The bsorbance values were

.
N

.

\

II-.ﬁhﬂﬂ.'.

0.002

0.004

_oncenteration of KIO, [IM

0.006 0.008

=
=
=

Figure 3: The impact of potassium periodate concentration on the color
development in the determination of 10 pg/mL LPZ.
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Figure 4: The impact of sodium hydroxide concentration on the color
development in the determination of 10 ug/mL (LPZ)

recorded in different intervals period and reached 25 minutes.
The oxidative coupling reaction is complete at 4 minutes, which
are listed in Table 2.

Impact of Reagents Mixing Order

The impact of different orders of components on chromogen
formation was investigated by changing the sequence of the
addition of the reactants four times, as shown in Table 3. From
the results shown, it is obvious that mixing order number one
was recommended as it resulted in obtaining a maximum
absorbance was used in all subsequent work.

Stability

The stability of the colored complex formed from the LPZ
intemtion with the 2,4-DNPHz was studied by measuring the
absorbance at various. It was observed that the optimum time
stabilization of the colored is 10 minutes in the recommended
general procedure and that the color of the produced complex
is stable for 60 minutes, as shown in Figure 5.

Final Absorption Spectra

The absorbance spectrum for reddish-brown product, created
from the treatment of (LPZ) 10 pg/mL with 2,4-DNPHz in
the existence of K10, in alkaline medium under the optimum
conditions was recorded and showed maximum absorption at
482.5 nm versus the reagent blank as shown in Figure 6.

Table 1: The impact of different bases on coupling reaction

Base (IM) Absorbance
NaOH 0.145
KOH 0.049
Na,CO3 0.005
NH,OH 0.018
Table 2: The impact of coupling reaction time
Time (min) Absorbance
0 0.287
1 0.306
2 0.329
4 0.345
5 0.334
7 0.322
10 0.313
12 0.301
15 0.294
20 0.279
25 0.261

Table 3: Variance of absorbance with the change of reactants addition
order in the estimation of 10 ug /mL (LPZ)

NO. Sequence Absorbance
1 Drug+Reagent+Oxidizing agent+Base 0.350
2 Reagent+Oxidizing agent+Drug+Base 0.302
3 Reagen+Drug+Oxidizing agent+Base 0.276
4 Drug+Base+Reagent+Oxidizing agent 0.003
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Calibration Curve and Analytical Data

Using the optimum experimental condition, the measured
absorbance values at 482.5 nm was plotted against the different
standard concentrations of LPZ to create a calibration curve.
The plot linearity obtained from the LPZ were at a range
concentration of (1-30) pg/mL as shown in Figure 7. The
statistical processors of the analytical data are concise in
Table 4.

Structure of the Product

Job’s method?* and mole ratio method?® was used in the
determination of the stoichiometry of the reaction between

Figure 5: The stability of the colored product with time
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Figure 6: Absorption spectra of (a) 10 pg/mL (LPZ) versus reagent
blank, (b) blank solution versus solvent under the optimum conditions

12

y = 0.0355x + 0.0008
R*=0.5934

15 20 25 30 35

5 10
-(etratian of Lansobrazole {my-

Figure 7: Calibration curve for the determination of LPZ under
optimum conditions

(LPZ) and 2,4-DNPHz. The obtained results Figures 8 and 9
showed that 1:1 lansoprazole to 2,4-DNPHz ratio is obtained.
This mechanism was proposed of the reaction between LPZ
and 2,4- DNPHz can be represented in Scheme 2.

Comparison of the Methods

Table 5 shows a comparison between the proposed method and
that of other literature analytical methods throughout some
analytical parameters.

Precision and Accuracy

The accuracy of the method and its precision was tested by
analyzing three replicate samples of LPZ in three various levels
(within Beer’s law range), the results listed in Table 6 indicate
passable accuracy and precision of the method.
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Figure 8: Continuous variation method for the reaction of (LPZ) with
2,4-DNPHz
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Figure 9: Mole ratio method for the reaction of LPZ with 2,4-DNPHz

Table 4: Optical characteristics and statistical data for the determination

of LPZ
Parameter Value
A max (nm) 482.5
Color Raddish brown
Regression equation y=0.0359[LPZ]+0.0008
"Linearity range" (pg/mL) 1-30
"Calibration sensitivity" (mL/ug)  0.0359
"Correlation coefficient" (r) 0.9996
"Correlation of linearity" (R?) 0.9994
"Molar absorptivity" (L/mol.cm) 13260.132
"Sandell's sensitivity" (jg/cm?) 0.0278
"L.0.D" (ug /mL) 0.1266
"L.0.Q" (ug /mL) 0.3838
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Table 5: Analytical parameters for the analysis of lansoprazole by the proposed method compared to other methods

Methods Linear range ug/mL Correlation Coefficient (R)  C.V% range Ref.
proposed method 1.00 - 30.00 0.9996 0.1588-0.7989 -
Analysis Flow-injection 0.01-20.00 0.9998 - 26
RP-UPLC 5.00 - 30.00 0.9989 - 27
Spectrophotometric (20.00-70.00) — (6.00-16.00) 0.9989-0.9993 0.2-0.78 28
Spectrophotometric 0.250-20.00 0.9999 0.88-3.97 29

Table 6: Valuation of the accuracy and precision of the proposed method for the estimation of (LPZ)

Conc. of (LPZ) ug/mL

Taken Found* E.R% CV%

4.000 4.0259 0.6499 0.7989
10.000 9.9034 -0.9656 0.4296
20.000 20.2468 1.2349 0.1588

*Average of three measurements

Table 7: Retrieval values for 10 pg/mL of (LPZ) in the existence of 1000 pg /mL of various excipients

Excipients Lansoprazole Conc.
Name Conc.(ug/mL) Taken (ug/mL) Found (ug/mL) Recovery Name (%)
Lactose 9.9498 99.4986
Glucose 9.9777 99.7772
1000 10.000
Sucrose 9.922 99.22
Starch 10.0891 100.8914
Table 8: Estimation of lansoprazole in dosage form capsules by proposed method
Weight Found* Concentration (ug/mL)
Sample (mg) Taken Found* Recovery % CV%
. 29.96 10.000 9.894 98.94 0.561
Lancid-30 mg
30.01 20.000 20.005 100.02 0.834
30.01 10.000 10.003 100.03 0.277
Lansoprazole-30 mg
29.93 20.000 19.922 99.61° 0.698

*Average of three measurements
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Scheme 2: The suggested reaction mechanism between LPZ and 2,
4-DNPHz

Interference Study

To ensure the selectivity of the proposed method, the effect of
the interfering has been studied by various excipients, which
are often associated with pharmaceutical preparations by
measuring the absorption of the solution include 10 pg/mL of
LPZ and 1000 pg /mL of excipient. The results in Table 7 show
that the studied excipients do not interfere in the estimation of
LPZ in its dosage forms.

Applying in Pharmaceutical Preparation

The application of the method for the assay of lansoprazole in
drug has been applied successfully and the results obtained in
Table 8 for each sample in three replicates.

CONCLUSIONS

The proposed technique enables accurate, rapid, and easily
estimation of lansoprazole. The technique is free of excipients
interference. The general applicability of the new current for
routine quality control procedures was well known by the
Lansoprazole assay in both pure and pharmaceutical preparations.
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