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Abstract: A rapid and sensitive Reverse Phase High Perforenaiguiid Chromatographic [RP-HPLC] method
was developed for the estimation of Loperamide ldgtloride [LPD] in pure and its capsule dosage #orirhe
method was validated as per International Conferemc Harmonization [ICH] guidelines. The mobile pha
used in this study is a mixture of Tetrabutylammomihydrogen sulphate buffer&Acetonitrile in theioabf
70:30% v/v. Stationary phase was Zodiac C18 revphsse column (150x4.6mmuB) dimensions at 35°c
temperature. The analysis was performed with nme tf 18.0 minutes at a flow rate of 1.00ml/mineTPD
was monitored at 220nm with UV detection and LP whited at 3.65min. The method was linear (r289).9
at concentration ranging from 25 to 18@ml, precise (intra-day relative standard deviaflRSD] and inter-day
RSD values < 1.0%), accurate (mean recovery = 90.8%timated from linearity by regression respetyiv
The results showed that the proposed method iagkdeifor the precise, accurate and rapid deterioimaf LPD
in bulk, its capsule dosage forms.

Keywords: Loperamide Hydrochloride, RP-HPLC, Validation,dage form.

Introduction

Loperamide is a synthetic piperidine derivative ais opioid drug effective against diarrhea resgltirom
gastroenteritis or inflammatory bowel disease. lostrcountries it is available generically and undeand
names such as Lopex, Imodium, Dimor, Fortasec amtoPDiarrhea Control. It was developed at Janssen
Pharmaceutical.

Structure

IUPAC Name: 4-[4-(4-chlorophenyl)-4-hydroxypiperidin-1-yIN,N-dimethyl-2,2- Di-phenylbutanamide.
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Molecular Formula : C,yH3:Cl N,O,
Molecular Weight . 477.037

Category Anti-diarrheal drug.
Solubility :It is soluble in methanol.

Mechanism of Action:

Loperamide is an opioid-receptor agonist and actthep-opioid receptors in the myenteric plexus of thgda
intestine; by itself it does not affect the centratvous system like other opioids.

It works by decreasing the activity of the myertdeplexus, Loperamide also decreases colonic mass
movements and suppresses the gastrocolic reflgerbmide molecules do not cross the blood-brairidran
significant amounts, and, thus, it has no analgesieuphoric properties. Any that do cross the dlbmain
barrier are quickly exported from the brain by Reglprotein also known as multidrug resistance [mote
Tolerance in response to long-term use has not kgmnted. However, loperamide has been shownuseca
mild physical dependence during preclinical studégecifically in mice, rats, and rhesus monkeysn@@oms

of mild opiate withdrawal have been observed foltayvabrupt discontinuation of long-term therapy hwit
loperamide.

Comprehensive literature survey reveals that seesaytical methods have been reported for thenasibn
of LPD which includes Reverse Phase HPLCSpectrophotometry, LC-MS**° spectrofluorimetrié, electro
kinetic chromatography

Experimental:
Instrumental description:

High performance Liquid Chromatograph system ecgtdppith pump, detector and injector [Agilent 1200
pumps with gradient mixer assembly]. Visible spagfrotometric detectors with a Data handling syskn
Chrome Elite software are used. A stainless steleintn 100mm long, 4.6mm internal diameter filledhwi
Octadecyl silane chemically bonded to porous sjiagicles of 3um diameteZodiac C18, 100X4.6, 3unis
used.

Chromatographic conditions:

The mobile phase was delivered through the colutrfiow rate of 1.0mL/min. The column temperatureswa
maintained at 3%&.The sample injection volume was 10uL.Agilent duabsorbance detector or equivalent was
set at wavelength of 220nm. The details of chrogragghic conditions were presented in Table-¥d¥1lthe
determination of loperamide in bulk and pharmacalifiormulations.

Reagents:
Tetrabutylammonium hydrogen sulphate: AR Grade

Acetonitrile : HPLC grade
Water : Milli-Q grade

Preparation of solutions:
Preparation of Loperamide hydrochloride Standard sdution:

Weighed 20mg of Loperamide hydrochloriderking standard and transferred in to a 100 munwtric flask,
dissolved and diluted with diluent. Filtered itatigh 0.45 i or finer porosity membrane filter.
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Preparation of Loperamide hydrochloride Sample soltion:

Weighed 20mg of Loperamide hydrochloriderking standard and transferred in to a 100 munadtric flask,
dissolved and diluted with diluent. Filtered itatigh 0.45 i or finer porosity membrane filter.

Estimation of Loperamide from commercial formulations by the proposed method:

Twenty tablets are weighed to get the average weigh pulverized. The sample powder, claimed taaion
100mg of active ingredient was transferred intordaDGsolumetric flask and dilute to volume with watdihis
solution was further diluted stepwise with wates, under preparation of standard solutions to giéerdint
required. The area under the curve, the drug coptareach tablet was calculated.

Table.1.01: Chromatographic conditions

Parameters Method

Mobile phase Mobile Phase A: Dissolve 17g of Tetrabutylammonium
hydrogen sulphate and dissolved in 1000 ml of HRjr&de
water.
Mobile Phase B:Acetonitrile.

Diluent Mobile phase-A and Acetonitrile taken in the rat30

Stationary phase (Column) Zodiac C18, 100X4.6, 3um

Injection volume 10pL

Flow rate 1.0 mL/min

Column temperature (C°) 35°C.

Column Pressure (psi) 1450

Detection wavelength (run) 220nm (UV)

Run time 18 min

Drug retention time 3.65 min

Procedure:

The composition and flow rate of the mobile phase wrogrammed from mother pump and the mobile phase
buffer and acetonitrile (70:30) was passed throihgh0.45um membrane filter using millipore HPLCvsoit
filtration assembly, was delivered at 1.0mL/min émlumn stabilization. During this period, the bdise was
continuously monitored. The wavelength of detecti@s selected at 220nm. The prepared dilutionsagung
concentrations of Loperamide in the range 25.0 pd@L were injected into the chromatograph. Théikta

of the solution of Loperamide during analysis watedmined by repeated analysis of samples duriegdarse

of the experiment of the same day and also onrdiftedays after storing at laboratory bench coodlitiand in
the refrigeration. Chromatogram parameters, raentime and asymmetry factor were standardized. A
chromatogram indicating the separation of Loperansdgiven in Fig 1.01.The retention time for Lapaide is
3.65min. The amount of the drug present in eachinpheeutical formulation was calculated through pasda
ratio of component by making use of the standalibredion curve.

Validation of the developed method:

Specificity: The selectivity of the method was investigatedbgerving interferences between Loperamide and
the excipients.

Linearity : Linearity studies were carried out by analyZiivg separate solutions of drug prepared from stock
solution in concentration range of 25.0 -150ug/im_this HPLC method the calibration curve was ety
plotting the lisinopril peak area ratios vs funatiof drug concentrations. The curves were linear dve range

of 25.0 -150pg/mL (Fig.1.02) to get the target @mration of Loperamide in 10uL injected at a floate of
1.0mL/min.The correlation coefficient was 0.9999.
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Recovery studies (Accuracy and Precision)Reproducibility of the proposed method was studigdiive
individual injections of the standard. The peraefative standard deviation was found to be 0.Eb)n

Precision of the method was determined by repliaatdysis of five individual sample preparationgisimilar
manner as described earlier and the percent l&eiwere found to be 99.86%to 99.99% for Lopedami

Recovery was determined by adding known amountthefdrug to the placebo. The recovery study was
conducted in three different levels. Each soluti@s injected in triplicate. The percent recoveryg walculated
from the average of three replicates. In placelepgmations the percent recoveries were found bet@2£6%

to 99.99% for Loperamide. The results obtainedpagsented in Table - 1.02.

Fig: 1.01 Model chromatogram for Loperamide

VWD: Signal A, 220 gp
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Retention Time ®
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Fig: 1.02. Standard calibration graph of Loperamide

Linearity of Loperamide hydrochloride y = 832756x + 136338
R®=0.9999
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Table — 1.02: Linearity of Loperamide Hydrochloride

Level Conc. (mg/ml)/ (%) Inj-1 Inj-2 Inj-3 Avg %RSD
Level-1 0.05 21728454 21635285 21682714 21682151 0.21
Level-2 0.1 43448878 43562426 43570857 43527387 0.1p
Level-3 0.15 64063390 63950798 64028936 64014375 0.09
Level-4 0.2 84475253 84661271 84637385 84591303 0.1p
Level-5 0.25 105172889 105526808 105399455 105366384 0.17
Level-6 0.3 126138251 126233319 126215519 126195696 0.04

R? Value 0.9990
Correlation co-efficient 0.9999
Intercept 1383671
% of Y-Intercept 1.63571
Slope 832067

Results and Discussion:

Different mobile phases were employed for develgpgtoposed HPLC method for the determination of
Loperamide. Initially mobile phases consisting offer and acetonitrile in the ratio of 50:50 wetied. Zodiac
C18, 100X4.6, 3um was used. Early elution withirigilof peaks was observed. Then the compositiotmef
mobile phase was changed to 70: 30 under theseitiomsd peak shape and no tailing was observed.
Loperamide was eluted at around 3.65min with symmpeak shape. A typical chromatogram for Lopecdsami
using Zodiac C18, 100X4.6, 3um with mobile phasepmosed of buffer: acetonitrile 70: 30 at 1.0mL/rhirw
rate. Theh max Of detection was fixed at 220nm, so that there lgas interference from mobile phase with
highest sensitivity according to UV analysis. Tlealparea ratio to the standard versus concentraasrfound

to be linear. The developed method was validatedrding to the standard procedures and the reatdts
tabulated in Table — 1.03.

Table — 1.03: Assay and Recovery of Loperamide

Pharmaceutical Labeler(rj] amount bArr}?,ugtsgzt?ﬁgfﬁo d % Recovery of proposed
formulation (mg) y prop methods
Tablet 10 10.05 100.5 %
Conclusion:

The HPLC method for determining for Loperamide rapnaceutical formulations was developed using teobi
phase, composed of buffer: Acetonitrile 70:30 witBmL/min flow rate. The. .« of the chromatogram was
detected with ultraviolet detector at 220nm. Thigbcation curve was linear over the range of 23.80ug/mL.
The correlation coefficient was found to be 0.99B8e proposed method is simple, sensitive and atewvith
good precision is suitable for routine analysishi$ drug in formulations.
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