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ABSTRACT

A simple, specific and accurate RP-HPLC method dexgeloped for the simultaneous analysis of Nalmexo
hydrochloride (NTX) and Bupropion hydrochloride (BlJin bulk and dosage forms. A PhenomengxdBlumn
(250 x 4.6mm; 5 um) with mobile phase containiip® v/v triethylamine (pld.5): acetonitrile (45:55% v/v) was
used at isocratic mode and eluents were monitote?2ll& nm. The retention times of NTX and BUP wedendin
and 12.7 min respectively and showed a good libgamithe concentration range of 40-200 pg/mL oXNahd 10-

50 pg/mL of BUP with a correlation coefficient 0999 and 0.998 respectively. The average recoverere found

to be 98.60% and 98.90% respectively for NTX and®BUhe proposed method was validated as per ICH
guidelines and successfully applied to the simeltass estimation of NTX and BUP in bulk and dosaged.

Keywords: Naltrexone hydrochloride, Bupropion hydrochlori®&&mnultaneous estimation, PhenomenaxcGlumn,
RP-HPLC, PDA detection, Validation.

INTRODUCTION

NTX is chemically, (o)-17-(cyclopropylmethyl)-4, 5-epoxy-3, 14-dihydrargrphinan-6-one hydrochloride used
in the treatment of alcoholism and as narcotic goniast [1,2]. BUP is chemically, (+)-2-(tert-butypéno)-1-(3-
chlorophenyl) propan-1-one, an atypical antidemmesand smoking cessation aid. It acts as a nagppiine and
dopamine reuptake inhibitor as well & B4 nicotinic receptor antagonist [3,4]. Presenttynbination of these two
drugs as a controlled release tablet is undercelitiials for the treatment of obesity.

Literature survey reveals that few methods havenbreported on analysis of NTX and BUP individuaity
pharmaceutical dosage forms and several HPLC msthade been described for the determination of NiRX
BUP in biological samples [5-10]. However, therergvao validated HPLC-UV/PDA methods reported sofdar
the simultaneous estimation of NTX and BUP in camkibn. Hence, the main objective of the presevestigation
was to develop a validated RP HPLC PDA method lier simultaneous analysis of NTX and BUP in bulk and
dosage forms.
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EXPERIMENTAL SECTION

Reagents and Chemicals

NTX and BUP were gift samples from Sun Pharma,dndicetonitrile, water and triethylamine were pwaséd
from E. Merck, Mumbai, India. All the solvents arehgents were of HPLC grade. NODIC{Eontaining 50 mg of
NTX) and BUPRON (containing 150 mg of BUP) tablets (manufacturgdSun Pharma, Sikkim) were locally
purchased.

Equipment

A Shimadzu Prominence HPLC system provided with DZRIA3 degasser, LC-20AD binary pumps, SIL-20AHT
auto sampler, and SPD-M20A PDA detector. Data ia@ttpn was carried out using LC solutions softwarEhe
chromatographic analysis was performed on Phenox@neolumn (250 x 4.6mm; 5um).

Chromatographic Conditions

Mobile phase consisting of 0.05% v/v triethylamifaeljusted to pH 6.5 with orthophosphoric acid):tewdrile
(45:55% v/v) was used in isocratic mode and theilagihase was filtered through nylon disc filter @A5um
(Millipore) and sonicated for 3 min in ultrasoniath before use. The flow rate was maintained atriLZnin with
an injection volume of 20 pL. Eluents were monitbrg 215 nm and the separation was achieved ateambi
temperature.

Preparation of Stock and Standard Solutions

The stock solutions of NTX and BUP of concentrationg/mL were prepared by dissolving 10 mg of eaalgd
separately in a 10mL volumetric flask using methhaas a diluent. The working standard solutions e t
concentration ranging from 40-200 pug/mL of NTX ab@50 pg/mL of BUP were prepared by appropriately
diluting the stock solutions with acetonitrile dkidnt.

METHOD VALIDATION
The method was validated according to the ICH dinds.

Specificity

Specificity studies were carried for pure drugscbynparing the standard and sample solutions wahko(diluent)
and placebo. Specificity is a measure of the degfésterference in the analysis of the complex glemmixtures
such as analyte mixed with the formulation excifgeor the known impurities. Specificity of the methwas
carried out by comparing chromatogram of the plac@h house made) with that of the sample for cimeglany
interference peaks.

Linearity

A linear relationship was evaluated across the eanf) the analytical procedure with a minimum ofefiv
concentrations. A series of standard dilutions @XNand BUP were prepared over a concentration rarigé0-
200ug/mL (40, 80, 120, 160 & 200ug/mL) and 10-50ug/MbD,(20, 30, 40 & 50ug/mL) respectively from stock
solutions and injected in triplicate. Linearity wasaluated by a plot of peak areas as a functiomnzflyte
concentration, and the test results were evaluayeappropriate statistical methods where by slagercept, and
regression (B & correlation coefficients (R) were calculated.

Precision

Precision is the measure of closeness of the dditieey to each other for a number of measuremenlsr the same
analytical conditions. Precision was measured irmse of repeatability of application and measurement
Repeatability of standard application was carrietl using six replicates of the standard conceminatf NTX
(80ug/mL) and BUP (20g/mL). Less than 2% RSD for peak areas indicatepthcision of the developed method.

Accuracy

Accuracy was established across the specified rahtie analytical procedure. Accuracy (recoverfydhe method
was tested by spiking 80, 100 and 120% of NTX (80Ly and BUP (2ig/mL) standard concentrations. These
solutions were analyzed by developed method itidéte. The % recovery and the % RSD were calcdlateeach
level of addition.
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Robustness

Robustness of the method was determined by alténimg@xperimental conditions such as flow rate wadelength
intentionally. The chromatographic parameters \dapacity factor, tailing factor, theoretical platember and %
assay were recorded. The flow rate of the mobikesphwas maintained at 1.2mL/min. To study the effédlow

rate, the flow rate was changed by +20% and theceff wavelength was studied by changing waveletyt
+5nm.

Detection and Quantification Limits

LOD and LOQ were determined by calibration curveahod. Standard solutions of NTX and BUP were pregan
the range of 40-200ug/mL and 10-50pg/mL injecte@ui2 in triplicate. Average peak area of two drugasw
plotted against concentration. LOD and LOQ werewated by using following equations: LOD = (3.8)Am;
LOQ= (10.0%)/m (Where,o is the standard deviation of the responses and mmeéan of the slopes of the
calibration curves).

System suitability

System suitability was carried out by injectinganslard concentration (40pg/mL of NTX and 10pg/miBOP) at
different injection volumes in the range of 10460 The system suitability test parameters were chated % RSD
was calculated.

Assay

As no combined dosage forms were presently availebthe market, individual tablets of NTX (coniaip 50mg)
and BUP (containing 150mg) were used in these ssudowder blend (from 10 tablets of each brandivatent to

10 mg of NTX and BUP were separately weighed aadsfierred to a 10 mL volumetric flask. 5 mL of naatal
was added to solubilize and was sonicated for 5 amith volume was made up to the mark with methahiod
solutions were centrifuged and the supernatant filegeed using nylon disposable syringe filter (&8n, 0.45 um).
Aliquots of the filtrate of concentration B/mL and 2@g/mL of NTX and BUP were prepared and analyzed in
triplicate. The amount present in the each tabke ealculated by comparing the areas of standaidl & BUP
with that of the sample.

RESULTS AND DISCUSSION

Optimization of the Chromatographic Conditions

The present investigation was carried out with @wto develop a RP HPLC PDA method for the simatars
estimation of NTX and BUP in bulk and dosage foringial trials were carried out with Phenomeneg&lumn
(250 x 4.6 mm; 5um) using 0.05% v/v formic acid andthanol (60:40% v/v) at a flow rate of 1.2mL/n@s
mobile phase and acetonitrile as the diluent. Tiantification was carried out at 215nm. Under theseditions
NTX was eluted at 3.16 min and BUP at 4.88 min. INA& was almost eluted with the solvent front.

In the other trial, methanol was replaced with acittile and mobile phase combination of 80:20% &ia flow

rate of 1.2mL/min and under these conditions, NT&sveluted at 3.61 min and BUP at 6.70 min. Howeter
resolution between the solvent front and the NTdkpeas not satisfactory. In further trials, 0.05% of formic

acid was replaced with 0.05% v/v triethylamine (&tid to pH 6.5 with orthophosphoric adideping acetonitrile
as organic modifier at a ratio of 50:50% v/v and flow rate is 1.2mL/min. Under these conditions MT'X was
eluted at 5.14 min and BUP at a longer retentioR23 min.

Finally, the mobile phase was maintained at a @fti$5:55% v/v of 0.05% v/v triethylamine and agegtdle with a

flow rate of 1.2mL/min in order to achieve propesolution of the both NTX and BUP peaks respegtivehder

these conditions the NTX and BUP peaks were elate3147 min and 12.34 min respectively. Both thakgewere
symmetrical and tailing factor was within the limifor quantitative analytical purpose wavelengés wet at 215
nm, which provided better reproducibility withouttérference. The peak purity indices were also dotm be

greater than 0.9999 and this indicating peak puwftyhe both the drugs SAL and AMB used in the gsial A

sample chromatogram of NTX and BUP were given guFeé 1 along with UV spectra.
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Fig. 1 Standard Chromatogram of NTX (40pg/mL) and BJP (20ug/mL) mixture (A); and (B) UV spectra of NTX and BUP

METHOD VALIDATION

Specificity

The specificity of the method was established lgrciting the solutions of diluent, placebo, standard test sample
(formulation) individually to examine any interfaee. From the 3D plots of placebo and test sanghesvn in
Figure 2, it can be inferred that there were n&leing peaks at the retention time of NTX and BUFhese results
show that peak of analyte was pure and the exdipienthe formulation did not interfere with theadysis. The
peak purity indices for sample and standard wenaddo be greater than 0.999 and this confirmsiipieg of the
method.
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Fig. 2 Overlaid NTX (40-200ug/mL) and BUP (10-50ugiL) standard chromatograms
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Linearity

A linear relationship evaluated across a conceatratange 40-200pug/mL of NTX and 10-50ug/mL of BWP
triplicate (n=3). The concentration range was getbbased on 80, 100 and 120% of the test contiemtfar assay.
Peak area and concentration data was subjectedb dquare regression analysis. The correlatiefiicients (R)
were found to be 0.999 and 0.998 respectively fdiXNand BUP and indicate a good linearity within the
concentration range selected. The data of theratilim curve was given in Table 1 and chromatogras® shown

in Fig 2.

Precision
Precision studies were carried out in terms of aigdality. Repeatability of standard applicationsnassessed by

using six replicates of concentration at 80ug/mINgiX and 20ug/mL of BUP and the data was given abl@-2.
The % RSD was found to be less than 2 for peaksathis shows the closeness of the data valueadbo ether,
indicating the method was precisied.

Accuracy
Accuracy of the proposed method was ascertainegdsforming recovery studies using the standard timehdi

method by spiking the known quantities of standatd80, 100, and 120% to the test solution qfgBthL of NTX

and 2@g/mL of BUP. The analyte peak is evaluated by 3Btgbf the chromatogram in order to confirm the
existence of components at 3.4 min and 12.7 mitioeltime of NTX and BUP respectively and showrFigure 3.
The recoveries were found to be 99.15-101.73%, 4090D.04%, and 98.24-99.50% at 80, 100 and 120%
respectively for NTX and BUP. These results indicatgood accuracy of the method to that of theldéabelaim.
The obtained recovery results were given in Table 1
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Fig 3. 3D plots of Placebo (1), Diluent (2), Standa (3) and Sample (4)

Robustness

As part of the robustness, a deliberate changeerflow rate and wavelength was made to evaluaéntipact on
the method. Retention times were significantlynded with flow rate and no change in the retentiore was
observed in wavelength change. However % assajesalere within limits and these results indicat@dor
changes in the flow rate and wavelength didn’tcéd the assay results. The results were giveripheT2.
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Table 1. Linearity, Precision and Accuracy data

Validation data of NTX and BUP

Parameters NTX BUP
Range 40-200pg/mL 10-50pg/mL
Linearity(n=3) Regression equation Y=11632x-1152 Y=53152x-7026
Regression coefficient(R) 0.999 0.998
Correlation coefficient(R) 0.998 0.997
Accuracy(n=3) % Level of Addition Mean % Recovery RSD) | Mean % Recovery (RSD)
80 99.59 (1.95) 100.03 (1.08)
100 99.12 (0.89) 101.07 (1.02)
120 99.82 (0.64) 100.09 (0.86)
Precision(n=6) NTX BUP
System Precision | Average Peak area of the standard sample (RSO} 839193 (1.94) 9404 (1.13)
Method Precision | Average peak area of the Assay sample (RSD) 855010 (0.81) 8891 (0.16)

Table 2: Robustness data

Drug | Parameter range | Retention time (min)] Theoretial plates (N) | Tailing factor | Capacity factor (k) | % Assay
Wavelength (nm)

NTX 210 35 5274.5 1.0 11 98.5
215 3.54 6079.5 1.0 0.8 100.2
22C 3.t 5317.. 1.2 0.€ 100.:

BUP 21C 12 14152.¢ 1.4 5.€ 101.2
215 12.7 14886.4 13 5.6 100.3
220 12.7 14086.0 1.3 5.6 99.15

Flow rate (mL/min)

NTX 1.0 4.5 5282.3 1.42 0.99 98.6
1.2 3.7 4895.« 1.37 0.94 101.
1.4 3.4 4906.2 1.39 1.1 99.8

BUP 1.0 13.8 13827.6 1.47 5.54 101.8
12 12.7 13040.7 1.39 5.62 100.2
1.4 11 13633.8 1.38 5.79 98.2

Detection and Quantification Limits
LOD and LOQ were calculated from the average skope standard deviation from the calibration cubh@D for
NTX and BUP was found to be 0.326 and 0.4@@mL respectively. LOQ for NTX and BUP was fourallie
0.990 and 1.32fug/mL respectively.

System suitability:

System suitability studies were carried out by dtijeg a 4Qug/mL standard of NTX and 10pg/mL of BUP
respectively at injection volumes ranging from 1t&k. With increment of injection volumes, the % R$®
tailing factor and theoretical plate number werewated and were found to be within limits.

Assay

Assay of NTX and BUP in tablets was performed by pinoposed method and the % assay was calculated as
average of 3 determinations. These results inditetethe present HPLC method can be successfséid or the
simultaneous assay of NTX and BUP respectivelyltk land dosage forms. The assay values were foori t
within the limits and the data was given in Table 3

Table 3: Assay Results (n=3)

Formulation  Labeled amount(mg)  Amount found(mg) (Mean+ SD) %Assay % RSD

NODICT® 50 mg 47.69+0.11 98.2 1.19
BUPRON® 150 mg 146.51+0.34 98.9 1.2

Stability of the Stock Solution
The stability of the stock solution was determimgdanalyzing the samples under refrigeration (831aCdifferent
time intervals up to 48hrs. The % variation in gs&dues at different time intervals were found2h8or NTX and
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0.546 for BUP from the initial zero time intervallstion, thus indicating that the solutions werabé¢ for a period
of 48hrs when stored at 8+1°C.

CONCLUSION

The proposed RP-HPLC-PDA method was validated aslmernational Conference on Harmonisation (ICH)
Guidelines, and found to be applicable for routjuality control analysis for the simultaneous eation of NTX
and BUP using isocratic mode of elution. The reasaftlinearity, precision, accuracy and specificfiyoved to be
within the limits. The method provides selectivedasimultaneous quantification of NTX and BUP withou
interferences from diluent and placebo. Overalg floposed method is highly sensitive, reproducitgable,
rapid and specific and can be employed in quabtytil for simultaneous estimation of NTX and BUPbulk and

in dosage forms that may available in near future.
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