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ABSTRACT

The present study describes the development andatiah of a stability indicating reverse phase HPIRP-
HPLC) method for the analysis of lafutidine, @i receptor antagonistirug. in tablet dosage forms. The proposed

RP-HPLC method utilizes Shisheido C18, 250mm xm,68pum column (at ambient temperature), isocratic r
(using methanol and acetonitrile as mobile phaaep flow rate of 1.0 ml/minute, and UV detectidarR@3nm for
analysis of lafutidine. The reported method isdinever the range of 75-200pg/ml. The precisiomgedness and
robustness values were also within the prescribettd. Lafutidine was exposed to acidic, alkalingjdative,
thermal and photolytic stress conditions- and thessed samples were analyzed by the proposed dhetho
Chromatographic peak purity results indicated thesence of co-eluting peaks with the drug peak, lwhic
demonstrated the specificity of assay method fiimasion of lafutidine in presence of degradatiomgucts. The
proposed method can be used for routine analyalsilgy testing of lafutidine in quality control teratories.
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INTRODUCTION

Lafutidine is a4, receptor antagoniétrud [1]. The chemical name for lafutidine is @-Furfurylsulfinyl)-N-[4-[4-

(piperidinomethyl)-2-pyridyl] oxy-Z)-2-butenyl] acetamide]. Lafutidine is a Yellowisfhite Crystalline Powder
with the molecular formula of Gy N.0,s @and a molecular weight of 431.56is freely soluble in DMF, Glacial

acetic acid, soluble in methanol, sparingly solublelehydrated ethanol, very slightly soluble ihest practically
insoluble in water. [2-3]. Fig.1, shows the struatiformulae of lafutidine. To date, published atiabl methods
are all estimation of lafutidine with reversed-phdsgh performance liquid chromatography (RP-HPbG) the

present study is the first time report on stabilitgficating assay of lafutidine in presence of dégtion products by
HPLC. In this method isocratic elution method itested for the analysis of lafutidine because iteghetter base
line separation and peak shape, which is suitatneghfe routine analysis of lafutidine. In view dbcve in the

present study we hereby report the developmentvatidation of a stability indicating isocratic rege-phase
HPLC (RP-HPLC) method for analysis of lafutidinedresence of degradation products as per ICH goeke[4-

5].
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Fig1. Structural formulae for lafutidine

MATERIALSAND METHODS

Chemical and Reagents Lafutidine standard and tablet were provided byddem Healthcare Ltd, Mumbai, India.
Acetonitrile and hydrogen peroxide were from Quatig, Mumbai, sodium hydroxide and hydrochloric agate
from Merck (Darmstadt, Germany). All chemicals wetdeast of analytical grade and used as rece®adfied
HPLC grade water was obtained by reverse osmosdidiltnation through a TKA smart 2 pure (Germanydavas
used to prepare all solutions.

HPLC Instrumentation and Conditions The HPLC system— Cyber lab LC 100 plus (USA) sefi@mamodule
having maximum pressure of 5000 psi, detector—LC-130 Plus, Photo diode array detector. To develop a
precise, linear, specific and suitable stabilitgigating RP-HPLC method for analysis of lafutidirdifferent
chromatographic conditions were applied and thelt®sre presented in Table 1 and the followingnojged
conditions were applied for final analysis. Thearhatographic separation was performed using shiseatimn,
250mm X 4.6 mm i.d. 5u particle size column (at ambient gerature), isocratic run, at a flow rate of 1.0
ml/minute, and UV detection at 273 nm for analysfslafutidine. The mobile phase consisted of methan
acetonitrile (90:10) filtered through 0.45um nylfilter and degassed in ultrasonic bath prior to. WWavelength
was selected by scanning standard solution of drugr 200 to 400 nm using double beam UV-visible
spectrophotometer (model Analytical T20 plus U.Measurements made with lafutidine tablet and uiblav (UV)
detection at 273nm, showed reasonably good response

Preparation of solution:

Standard solution

A solution of Lafutidine was prepared by accuratelgighed and transferred about 10mg of Lafutidine
reference/working standard in to a clean 50mL vatria flask, than 25mL of mobile phase was added an
sonicated for 5min to dissolve the Lafutidine ,urak was made up to the mark with mobile phasegdne a stock
solution of concentration 200pg/mL. From this steokution, 5mL of solution was pipette out and sfenred to a
10mL clean volumetric flask and the volume was mageo the mark with mobile phase this result mngtard
solution of concentration 100ug/mL.

Sample solution

A sample solution of Lafutidine was prepared byuaately weighed and transferred powdered tablefivatent to
10mg drug in to a clean 50mL volumetric flask, 25mi mobile phase was added and sonicated for 5min t
dissolve the Lafutidine , volume was made up to i@k with mobile phase, this gave a stock solutiddn
concentration 200ug/mL. From the stock solution Ssulution was pipette out and transferred to arcledumetric
flask and volume was made up to the mark with neopihase this result in sample solution of concéotra
100ug/mL. The sample solution (100ug/mL) was fdtethrough 0.45um nylon filter and degassed irasdinic
bath prior to use.

Blank solution
Methanol: Acetonitrile (90:10) was used as a blsoltion (Diluent).

Placebo solution
Methanol: Acetonitrile (90:10) was used as a placgblution.

Optimization of Chromatographic Conditions The chromatographic conditions were optimized bffedént
means. [Using different column, different buffedatifferent mode of HPLC run].

Specificity (Forced Degradation Studies) Lafutidine was allowed to hydrolyze in base (0.18OQH), acid (0.1N
HCI) and hydrogen peroxide (10% v/v). Lafutidinesnaso studied for its thermal degradation at 8ff{C2 days
and photolytic degradation for 10 days, exposedttite fluorescent light (1.2 million lux) near UMubrescent light
(200 w/nf). Lafutidine powdered tablet was accurately wetghtOmg transferred in clean 100mL volumetric flask
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with 20 ml of base (NaOH), acid (HCI) or hydrogesrgxide 10% v/v (KO,) with 20 ml of water and kept at room
temperature to study the degradation, 5 ml of samls taken at various time interval (Time schediligiven in
Table-1) and it was neutralized with 0.1 N HCI ofl WaOH solution and diluted with water to get firal
concentration of 100pg/mL of lafutidine. Similagyacebo solution was prepared. Sample and placeltions
were analyzed as per methodology, calculated thieeptage degradation. The results of stability isBidare
presented in Table 2.

Table1. Sampling plan

Time point  Base stress Acid stress Peroxide stress Heat stressLight stress
Initial v v v v v
4 Hrs. v v v

8 Hrs. v v v

24 Hrs. v v v v

2 days o\

5 days v
10 days v

Tablen. Results of Force Degradation Studies of Carboplatin

Stress condition/duration/solution % degradation
Alkaline degradation (0.1 N NaOH, 4 h) 20.2
Alkaline degradation (0.1 N NaOH, 8 h) 20.2
Alkaline degradation (0.1 N NaOH, 24 h) 36.0
Oxidative degradation (10%8,, Initial) 24.4
Oxidative degradation (10%.8;, 1 h) 33.7
Oxidative degradation (2%:8;, Initial) 17.4
Oxidative degradation (2%:8,, 1 h) 21.6
Oxidative degradation (2%:8,, 4 h) 24.6
Acidic degradation (0.1 N HCI, 4 h) 21.3
Acidic degradation (0.1 N HCI, 8 h) 29.0
Acidic degradation (0.1 N HCI, 24 h) 32.0
Thermal degradation (liquid sample, 24 h) 2.1
Thermal degradation (liquid sample, 48 h) 2.3

Photolytic degradation (UV fluorescent light 20aw%/ 5 days) 3.1
Photolytic degradation (UV fluorescent light 200w%/ 10 days) 5.0

Validation:

Linearity was determined by injecting different centration of sample solutions (75-200ug/ml, Fig.Fr system
precision, standard solution (100ug/ml) was injeédtesix replicates to check % RSD (relative staddieviation)
and for method precision six samples were prepanetieach of these were injected in duplicate. Mufaall of
these values gives rise to assay value. To edtatilis within-day (intra-assay) and between-daye(hassay)
accuracy and precision of the method, lafutidine wasayed on one day and three separate daysasstg and
inter-assay were calculated and the data are pesbém Tables 3 and 4 respectively. Robustnessaihod was
investigated by varying the chromatographic cooddi such as change of flow rate (10%), organic esunin
mobile phase (2%), wavelength of detection ((x2rdifferent batch of column and column oven tempegatu
(x2°C). Robustness of the developed method wasatell by the overall % RSD between the data at eatable
condition.

Tablelll. Intra-assay Precision Data of Proposed RP-HPL C Method (M ethod Ruggedness)

Mean (% wi/w) S.D. (n=6) % RSD
Assay-1 100.3 0.252 2.
Assay-2 100.2 0.115 1D.
Intra assay 100.2 0.183 1®.

TablelV. Inter-assay Precision Data of Proposed RP-HPL C Method

Mean (% w/w) S.D. (n=6) % RSD
Analyst-1 100.9 0.022 2D.
Analyst-2 100.05 0.259 B.2
Inter assay 100.5 0.052 5D
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Fig. I11. Overlain chromatogram of lafutidine

75000 -
L]
55 3010

42 600

26400

—tter Iy w_p I o _w_w o 0 _p _x_ v _p Iy _u__n_

10.200
.
EDDD:I I I S I R I T A i
0.00 140 2.0 4.20 il 7.0

[tmin)

Stability in Analytical Solution The stability of the standard and sample soluti@nendemonstrated by analyzing
the standard and sample solutions at regular tirtervials (i.e. 4 hrs.) till 24 hrs, keeping theusioin at room
temperature and refrigerator (2 to 8°C). The ammts of the lafutidine peak in the standard amdpda solutions
were calculated, the cumulative RSD for area cowet® calculated.

RESULTSAND DISCUSSION

Chromatographic Conditions To develop a precise, linear, specific and suitadtédbility indicating RP-HPLC
method for analysis of lafutidine, different chraographic conditions were applied and the resuliseoved are
presented in Table- 1. Isocratic elution is simpégjuires only one pump and flat baseline separdtio easy and
reproducible results. In case of RP-HPLC variodsrons are available, but here Shiseido, 250046 mm i.d. 5u
column was preferred because using this column pkage, resolution and absorbance were good anchécée
was selected as mobile phase, because of its faeotd/ transmittance. Among the different mobileapés
composition employed the mobile phase consisteth@thanol - Acetonitrile (90:10) was found to betalie for
the analysis of lafutidine. Further, a flow rateld® ml/min, an injection volume of 20ul and UV égtion at 273nm
was found to be best for analysis.

Forced Degradation Studies:- In the present study even though the conditionsl fseforced degradation are in
the range of producing 20-80% target degradati@gratation of lafutidine could not be achieved eadter
prolonged duration. During the study it was obsdat upon treatment of lafutidine with base (8.NaOH), acid
(0.1 N HCI) and hydrogen peroxide 10% v/v,(H) the degradation was observed. In case of heat 2ftlays was
found 2.38% degradation, and in case of light aftedays 5.0% degradation was found. Table-3 shbegxtent
of degradation of carboplatin under various stegsslitions. The peak of carboplatin is unaffectiégl €), which
indicates that these degraded peaks are due pyebence of impurities and the lafutidine is stalvider the applied
stress conditions like heat, light, acid, alkaliyglrolysis and oxidative degradation states.
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Fig.Il. Chromatogram of lafutidine

E
8

'.\
0 N
N
g 3
s b b by eyl

i
8

[g

:

T LA B e Sl S S S s A e S . e s
4.80 5.60 6.40 7.20 8.00Q
[mmin]

0
3
0
8
'_I
g
"
5
w
8
N
8

Linearity The calibration curve showed good linearity in taage of 75-200pg/ml, for lafutidine with corretati
co-efficient ¢%) of 0.999 (Fig. 3). A typical calibration curveshthe regression equation of y = 0.005x - 0.041 for
lafutidine.

Precision The results of system precision (% RSD 0.54) anthateprecision (% RSD 0.61) are found within the
prescribed limit of ICH guidelines (% RSD <1%, atdRSD <2% respectively in case of system precisiod
method precision).

Intra-assay and Inter-assay The intra- and inter-day variation of the methodswarried out and the high values of
mean assay and low values of standard deviatioaRED (% RSD <2%) within a day and day to dayat&ns
for lafutidine revealed that the proposed methgurésise (Tables 3-4).

Accuracy, as Recovery

Accuracy of the method was carried out by recowtuylies. A preanalysed sample of lafutidine wakespiwith

standard drug at three different levels (80%, 10889d 120%). Each solution were prepared in tripticand

analyzed in triplicate after suitable dilution. Thecovery data (% RSD) obtained at each level w&8t< The

average recovery yield at three different level80%, 100% and 120% were found to be 98.75, 98tb9%8193

respectively. Since the results obtained were withé acceptable range 98.0 to 102.0%, the metlasdd@emed to
be accurate. The accuracy results are summariZeahle 5.

Table V. Accuracy data

Interpolated concentration [mean+Si-8)] RSD (%)
Carboplatin concentration (mg/ml)

0.8 0.803+0.114 0.13
1.0 0.997 £0.253 0.26
1.2 1.193 +0.207 0.20

Method Robustness Influence of small changes in chromatographic chmé such as change in flow rate
((£10%)), organic content in mobile phase (+2%)y&langth of detection (x2nm), different batch ofuron and
column oven temperature (+2°C) studied to deterrtiererobustness of the method are also in favoR8B <2%)
of the developed RP-HPLC method for the analysiafotidine.

Specificity and Stability in Analytical Solution The results of specificity indicated that the peeks pure in
presence of degraded sample. It is important totioreiere that the lafutidine standard and sampligtions were
stable at regular time intervals (i.e. 4 hrs.)2dl hrs, keeping the solution at room temperatacerafrigerator (2 to
8°C). Lafutidine was stable in solution form upt R at 25 °C. The results of linearity, precisiorier and intra-
day assays, method robustness and specificity tahdity in analytical solution established the idation of the
developed RP-HPLC assay for the analysis of laifuid

CONCLUSION

In conclusion, a sensitive and selective stabitificating RP-HPLC method has been developed ahdatad for
the analysis of lafutidine tablet. Based on peatityuesults, obtained from the analysis of foregydded samples
using described method, it can be concluded ttatatisence of coeluting peak along with the peadfafidine
indicated that the developed method is specifidtierestimation of lafutidine in presence of degtamh products.
Further the proposed RP-HPLC method has good satysiprecision, and reproducibility. Even thougb attempt
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was made to identify the degraded products, praposethod can be used as a stability indicating atetbr assay
of lafutidine tablet.
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