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ABSTRACT

A simple, fast and precise reversed phase high performance liquid chro-
matographic method has been developed for the simultaneous determina-
tion of Camylofin dihydrochloride and Nimusulide using Methylparaben as
an internal standard. Efficient chromatographic separation was achieved
on Inertsil C ; column (250mmx4.6 mm, 5 um) as stationary phase with a
mobile phase comprising of Buffer solution pH 3.2 : Methanol (40:60,v/v) at
aflow rateof 1.5mL min?, column temperature of 30°C and UV detection at
220 nm. The retention time of Methylparaben, Camylofin dihydrochloride
and Nimusulidewere about 4.2 min, 6.6 min and 10.7 min respectively. The
proposed method was validated for linearity, accuracy, precision, sensitiv-
ity, robustness and solution stability. Linearity, accuracy and precision were
found to be acceptable over the ranges of 250-750 ug mL* for Nimusulide
and 125-375ug mL*for Camylofin dihydrochloride. The test solution was
found to be stable for 48 h. It can be conveniently adopted for routine
quality control analysis. © 2011 Trade Sciencelnc. - INDIA
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INTRODUCTION

Camylofin dihydrochlorideis 3-methyl butyl 2-(2-
diethylaminoethylamino)-2-phenyl-acetate hydrochl o-
rideisadrug used an antispasmodic™. Nimusulide N-
(4-Nitro-2-phenoxyphenyl) methanesulfonamide.

Nimesulideisarelatively COX-2 selective, non-
steroidal anti-inflammatory drug (NSAID) with anal-
gesic and antipyretic properties. Itsapproved indica-
tionsarethetreatment of acute pain, the symptomatic
treatment of osteoarthritisand primary dysmenorrhoea
in adolescents and adults above 12 years oldi3. The
structure of the drug is shown in figure 1. One such
combination contains 50 mg of Camylofin dihydrochlo-

rideand 100 mg of Nimusulide.
Theliteraturereved ed no method wasavailablefor
simultaneous determination of thisdrug in such phar-
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Figure 1 : Sructures of camylofin dihydrochloride and
nimusulide
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Figure2: Atypical chromatogram of sandard preparation:
M ethylpar aben (4.235min), Camylofin dihydrochloride (6.613
min) and Nimusulide (10.677 min)

maceutical preparation by HPLCE!, Therefore an
HPL C method was devel oped for determination of
Camylofindihydrochl orideand Nimusulidefrom their
dosageform. Themethod described issmple, fast, pre-
ciseand accurate for simultaneous determination of
Camylofin dihydrochloride and Nimusulidefrom phar-
maceutica preparation.

EXPERIMENTAL

Chemicalsand reagents

Anafortan N tablets manufactured by Khandelwal
lab, Indiawere procured from the market. Anafortan
N tabletsisacombination of Camylofin dihydrochloride
50 mg and Nimusulide 100 mg. Potass um dihydrogen
orthophosphate and methanol were from Qualigens.
Doubledistilled water was empl oyed throughout the
work. All dilutionswere performed in standard vol u-
metricflasks.

L Cinstrument and condition

To develop asuitable LC method for theanalysis
of Camylofin dihydrochlorideand Nimusulidein their
dosageform, different mobile phasesweretried. The
criteriaemployed for sel ecting the mobile phasefor the
anaysesof thedrugswere cost involved, timerequired
for theanaysisand better separation of drugs. Chro-
matographic separation waspreformed with Shimadzu
LC 2010 High performance liquid chromatography
having HPL C isocratic pump, equipped with auto sam-
pler and a photo-diode array detector. The UV spec-
trumsof Camylofindihydrochlorideand Nimusulidewere
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Figure3: Atypical chromatogram of sample preparation:
M ethylpar aben (4.256 min), Camylofin dihydrochloride (6.635
min) and Nimusulide (10.731 min)

scanned on photo diode array detector for selecting
the working wavelength. Peak purity of Camylofin
dihydrochloride and Nimusulidewas checked using
photo diode array detector. Chromatogramsand data
wererecorded by meansof ClassV P software. Inertsil
C column (250mmx4.6 mm, 5 um particle) was used
for theanayss. Themobile phasecomprising of Buffer
solution pH 3.2: Methanol (40:60, v/v) wasused. 0.05
M KH,PO, solution was used as the buffer solution
and the pH was adjusted to 3.2 by using orthophos-
phoricacid. Thesystemwasrunat aflow rateof 1.5mL
min® and 40 pL of sample was injected in the chro-
meatographic system. Thecolumntemperaturewasman-
tained at 30°C and detection wavelength was set at
220 nm for simultaneous determination of Camylofin
dihydrochlorideand Nimusulide. A typicad HPLC chro-
matogram for Smultaneousdetermination of Camylofin
dihydrochloride and Nimusulidefrom pharmaceutical
formulationisshowninfigure2and 3.

Prepar ation of standard solutions

Thestock solution of Camylofin dihydrochloride
(1250 ug mL*) was prepared by dissolving 125.7 mg
of Camylofindihydrochloride (99.9 %) inmethanol ina
standard 100mL volumetric flask (stock solutionA).
Thestock solution of Nimusulide (2500 ug mL) was
prepared by dissolving 250.5 mg of Nimusulide (99.8
%) in methanol inastandard 100mL volumetric flask
(stock solution B). Interna standard (methyl paraben)
stock solution (5000 ug mLt) was prepared by dis-
solving 501.6 mg of methyl paraben in methanol ina
100mL standard volumetricflask (stock solution C).
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TABLE 1: Resultsof assay experiment

TABLE 2: Result of system suitability

Camylofin

Methylparaben = Camylofin

Results dihydrochloride NMusulide Parameters (1S dihydrochloride NiMusulide
Drug found in mg/tab (mean) 49.8 99.6 Resolution - 554 5.92
% Mean Assay 99.6 99.6 Tailing factor 121 1.62 1.29
% RSD 0.67 0.71 Theoretica plates 3161 2282 2543

Trandferred 10.0 mL of each stock solutionA, B &
Ctoa50 mL volumetric flask and diluted up to the
mark with methanol. Thisisworking standard solution.

Prepar ation of samplesolution

For anaysisof thetabl et dosageform, twenty tab-
letswereweghed individudly and their averageweight
was determined. Thetabletswere crushed to fine ho-
mogenous powder and quantity equivaentstoten tab-
lets were transferred in a200mL volumetric flask.
Added about 100 mL of Methanol to the volumetric
flask, shaken for 10 minutes and then sonicated for
15 minutes. Thesolution was alowed to stand a room
temperature for 20-30 minutes and filtered through
Whatman no. 41 filter paper. Theresiduewaswashed
with M ethanol and the combined filtrate was made up
to the mark with the same solvent. 5.0 mL of filtrate
was quantitatively transferred to a50 mL volumetric
flask, 10.0 mL of interna standard sol ution wasadded
toit, and solution was diluted up to the mark with
methanol. Theidentities of both the compoundswere
established by comparing retention time of the sample
solution with those of standard solution. The amount
of Camylofin dihydrochlorideand Nimusulide per tab-
let was cal cul ated by extrapol ating the peak areafrom
the calibration curve. The results are reported in
TABLE 1.

RESULTSAND DISCUSSION

HPL C method development and optimization

Column chemistry, solvent type, sol vent strength,
detection and flow rate were varied to determinethe
chromatographic conditionsfor better separation.

Several mobile phasesusing different organic sol-
vents as part of mobile phase were tried. Water and
acetonitrileintheratio of 500:500, v/v waschosenfor
initid trail witha25 cmlength, 4.6 mmID and 5micron
particlesize C-18 stationary phase. Flow ratewas 1.0

Hnalytical CHEMISTRY o

mL min When test solution wasinjected theresolu-
tion between Methylparaben and Camylofin
dihydrochloridewasless(<1.2). Resultsobtained with
25cmlength, 4.6 mm ID and 5 micron particlesize C-
8 column showed | esser resol ution between M ethyl pa-
raben and Camylofin dihydrochloride (<1.0).
Toimprovetheresol ution between Methyl paraben
and Camylofin dihydrochloride, water and methanol in
the ratio 500:500, v/v was used as a mobile phase.
When system suitability solution wasinjected inthe
above conditionstheresol ution between Methyl para-
ben and Camylofin dihydrochloride was greater than
2.0, but thetailing factor of Camylofin dihydrochloride
wasgreater than 2.2. To further improvethetailing fac-
tor of Camylofindihydrochloride, theratio of water and
methanol waschanged. A mixture of water and metha-
nol intheratio of 400:600, v/v was used. Resolution
between dl the peakswere achieved but the pesk shape
of Camylofindihydrochl oridewas not satisfactory. Also
thetailing factor of Camylofin dihydrochloridewas~
2.0. Toimprovethe peak shape and tailing factor of
Camylofindihydrochloride, abuffer solution consisting
of 0.05M K,HPO, solutionwasused instead of water.
A mobilephase conssting of 0.05M K ,HPO, solution
and methanol in the ratio of 400:600, v/v was used.
The peak shape of Nimusulide was not good. Hence
buffer solution was selected at acidicside. When acidic
buffer consisting of 0.05 M KH,PO, solution and
methanol intheratio of 350:650, v/v was used, good
resolution between M ethylparaben,Camylofin
dihydrochloride and Nimusulidewas observed inthe
system suitability solution, but the peak shape for
Nimusulidewasnot good. Hencethe pH of the Buffer
solution was adjusted to 3.20 with orthophosphoric
acid. Theresolutionwasgrester than4.5and thetailing
factor waslessthan 2.0 for al the peaks. Thetotal run
timeof the chromatogram wasnot morethan 15min.
HPLC columns played amagjor rolein achieving
satisfactory separation between the peaks. When C8
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TABLE 3: Resultsof linearity

Correlation
Analyte Slopel nter cept coefficient () (n=7)
Camylofin dihydrochloride 0.004 0.007 0.9999
Nimusulide 0.005 0.009 0.9999

TABLE 4: Resultsof assay experiment

Results dihgsm)ﬁr?lftl)?ide Nimusulide
Drug found in mg/tab (mean) 49.8 99.6
% Mean Assay 99.6 99.6
% RSD 0.67 0.71

TABLE 5: Ruggednessof assay experiment

Results dih?g%yclr?lftl)ride Nimusulide
Drug found in mg/tab (mean) 50.2 99.9
% Mean Assay 100.4 99.9
% RSD 0.58 0.87
% Difference wr.t. Precision 0.8 0.3
TABLE 6: Resultsof accur acy experiment
Amount added % % RSD
Analyte "% pgmL? Recovery n=3
80 200.0 99.9 0.58
Camylofin dihydrochloride 100  250.0 100.1 0.72
120 2750 100.1 0.44
80  400.0 100.1 0.65
Nimusulide 100  500.0 100.0 0.44
120  600.0 100.2 0.24

column (Inertsil C8, 4.6x250 mm, 5u) was used the
resolution between Methylparaben and Camylofin
dihydrochloridewasless(Resolution <1.5). Toimprove
theresol ution acolumn with morecarbonloadingi.e.
C18 was selected (Inertsil C18, 4.6x250 mm, 5u).
Satisfactory peak shape and good resol ution were ob-
served between al the peaks.

In the optimized conditions Methylparaben,
Camylofin dihydrochloride and Nimusulidewerewd |
separated with aresolution greater than 4.5 and the
typical retention times of Methylparaben, Camylofin
dihydrochloride and Nimusulidewere about 4.2 min,
6.6 minand 10.7 min respectively.

System suitability

System suitability testsare used to verify that the
reproducibility of the equipment is adequate for the
analysisto becarried out. System suitability testswere
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performed as per the general chapter <621>in USP
32 NF 27 to confirm the suitability and reproducibil -
ity of thesystem. Thetest wascarried out by injecting
40-uL standard solutions of Camylofin dihydrochl-
oride, Nimusulide of strengths 250 pg mL* and 500
ug mL* ususing methylparaben asaninterna stan-
dard. Fivereplicateinjectionswere made. The%RSD
valuesof Camylofin dihydrochlorideand Nimusulide
were 0.76 and 0.44 respectively. The %RSD values
werefound to be satisfactory and meeting therequire-
ments of the general chapter <621>in USP 32 NF
27 (%RSD not morethan 2.0 %). Theoretical plates,
resol ution, tailing factor were determined and are pre-
sentedinTABLE 2.

Method validation

Method validation was performed as per ICH
guiddlineg617,
Linearity

Linearity waseva uated by anays sof working stan-
dard solutions of Camylofin dihydrochloride and
Nimusulideof sevendifferent concentrations. Therange
of linearity wasfrom 250-750 ug mL* for Nimusulide
and 125-375 pug mL*for Camylofin dihydrochloride.
The peak arearatio and concentration of each drug
was subjected to regression analysisto calculate the
calibration equationsand correl ation coefficients. The
regression data obtained for the Camylofin
dihydrochloride and Nimusulide is represented in
TABLE 3. Theresult showsthat with-inthe concentra-
tion range mentioned above, there was an excellent
correlation between peak arearatio and concentration.
Sengitivity

Sengtivity wasdetermined by establishing thelimit
of detection (LOD) and limit of quantification (LOQ).
Thelimit of detection (LOD) and limit of quantitation
(LOQ) wereestablished at signal-to-noiseratio of 3:1
and 10:1 respectively. The LOD and LOQ of Camylofin
dihydrochloride and Nimusulidewere experimental ly
determined by six injectionsof each drug. TheLOD of
Camylofin dihydrochloride and Nimusulidewasfound
tobe0.04ug mL* & 0.07 ug mL* respectively. The
LOQ of Camylofindihydrochlorideand Nimusulidewas
foundtobe0.2 ug mL* & 0.3 pg mL*respectively.
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TABLE 7: Resultsof robustnessexperiment

Robustness condition: Change of flow rate
High flow (1.7 mL/min)

Low flow (1.3 mL/min)

Parameters

Camylofin . . Camylofin . .
dihydrochloride NMUSUIAE o ochioride NiMusulide
Resolution 562 5.98 5.45 585
% Assay 1005 1001 1002 1005

Robustness condition: Change of column temperature
Low column temperature  High column temperature

Parameters (.28°C) (.3 0°C)
Camylofin Nimusulide Camylofin Nimusulide
dihydrochloride dihydrochloride
Resolution 558 5.81 5.61 5.86
% Assay 100.2 99.9 100.1 100.3

Robustness condition: Change of Mobile Phase composition

L ow organic composition  High organic composition
(Buffer solution pH3.2: (Buffer solution pH3.2:

Parameters MeOH ::430:570) MeOH ::370:630)
Camylofin . . Camylofin . .
dihydrochloride NMUSUlide gy ochloride Nimusulide
Resolution 5.85 5.96 521 5,52
% Assay 99.8 100.1 100.3 100.2

TABLE 8: Resultsof Solution stability

% Difference

% Difference

A_Z;y dihf/g:’;y!ﬁfj)?i o W ;g)i/tial Nimusulide w.rétési;;tial
Initial 99.8 Not applicable 100.1 Not applicable
24 hours 99.5 0.3 99.7 04
48 hours 99.4 0.4 99.6 0.5
72 hours 99.1 0.7 994 0.7
Precision

Repeatability was studied by carrying out system
precision. System precision was determined from re-
sultsfor six replicateinjections of the mixed standard
solutions. Therelative standard deviation (RSD) was
lessthan 2%. Method precision wasdetermined from
resultsfrom six independent determinationsat 100% of
thetest concentrationsof Camylofin dihydrochloride
and Nimusulide in the product. The % RSD for
Camylofin dihydrochlorideand Nimusulidewasfound
tobe0.67 and 0.71 respectively. Refer TABLE 4.

Ruggedness

Ruggedness study was doneby injecting six indi-
vidual sample preparations at 100% of the test con-
centrations of Camylofin dihydrochloride and
Nimusulideon different day and different HPLC sys-
tem. Themean % Assay obtai ned was compared with
mean % Assay of precision study. Therelative stan-

dard deviation (RSD) was|essthan 2%. The % RSD
for Camylafindihydrochlorideand Nimusulidewasfound
to be0.58 and 0.87 respectively. Refer TABLEDS.

Accuracy

Accuracy of the devel oped method was confirmed
by doing recovery study asper ICH guiddlinesat three
different concentration levels80%, 100% and 120%
by replicateanalyss(n=3). Theresultsof accuracy study
werereported in TABLE 6. Theresultsindicate the
method ishighly accuratefor s multaneous determina
tion of Camyl ofin dihydrochlorideand Nimusulide.

Robustness

By deliberate changein experimenta conditionthe
resolution between Methylparaben, Camylofin
dihydrochloride and Nimusulidewere eva uated. To
study the effect of flow rate on system suitability pa-
rameters, 0.2 unitschangedi.e. 1.3and 1.7 mL min*
The effect of column temperaturewas studied at 28°C
and 32°C. In all the above varied conditions, the com-
ponents of the mobile phase were held constant. The
effect of Mobile phase was studied by changing the
ratio of mobile phase composition. Theorganic phase
compositionwas changed by 5%. i.e. 570 mL and 630
mL for Methanol. The resolution between the peak
between Methyl paraben and Camylofin dihydrochloride
was greater than 4.5 and Camylofin dihydrochloride
and Nimusulidewas greater than 5.0. Theresults of
resolution and %0 Assay arementioned inTABLE 7.

Solution stability and mobile phase stability

Thesolution stability of Camylofindihydrochloride
and Nimusulidewascarried out by leaving thetest so-
lutions of samplein atightly capped volumetric flask at
room temperaturefor 72 hours. The same sample so-
lutions were assayed for 24 hoursinterval up to the
study period against freshly prepared standard solu-
tion.

M obile phase stability was a so carried out for 72
hours by injecting the freshly prepared sampl e solu-
tions for every 24 hours interval. The % assay of
Camylofin dihydrochloride and Nimusulide were
checked inthetest solutions. Mobile phase prepared
was kept constant during the study period. The% RSD
of assay of Camylofin dihydrochlorideand Nimusulide
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during sol ution stability and mobile phase stability ex-
perimentswaswithin 1.0. No significant changeswere
observedin the content of Camylofindihydrochloride
and Nimusulideduring solution stability and mobile phase
stability experiments. Sampl e solutions and mobile
phase used during the experiment were stable upto
the study period of 72 hours. Theresultsarereported
iNnTABLES.

CONCLUSION

A new, reverse phase HPL C method has been de-
veloped for the simultaneous analysis of Camylofin
dihydrochlorideand Nimusulideintablet formulation.
It was shown above that the method was|linear, accu-
rate, precise, selective, stable and specific proving the
reliability of the method. The method was compl etely
validated showing satisfactory datafor al the method
vdidation parameterstested. Thedeveloped methodis
stability indicating and can beused for routineanalysis
of production samplesand a soto check the stability of
Camylofindihydrochlorideand Nimusulide.

REFERENCES
[1]
[2]

Sweetman and C.Sean Martindale; The Complete
Drug Reference. 36" Edition, 2274 (2009).
M.J.Oneil, A.Smith, PE.Heckelman; The Merck
Index, 13" Edition, Merck & Co., Inc., White
House Station, NJ, USA, 6576 (2001).

Milan Mokry, Jiri Klimes, Jana Pechova; Chemi-
cal Papers, 64, 405-408 (2010).
PetraKovalkova, Milan Mokry, Ji.l.Klime; Jour-
nal of Pharmaceutical and Biomedical Analysis,
31(4), 827-832 (2003).

[3]
[4]

[5]
[6]
[7]

8]

[9]

[10]

[11]
[12]

[13]

[14]
[15]

[16]

[17]

—> Fyll Poper

H.Nimje, SPWate, D.PDharkar, R.Razdanl Indian
J.Pharm.Sci., 69(2), 281-283 (2007).

B.Raman, D.Patil; Indian Drugs, 39, 392-394
(2002).

B.S.Nagaralli, J.Seetharamappa, B.G.Gowda,
M.B.Melwanki; Journal of Analytical Chemistry,
58(8), 873-875 (2003).

D.J.Jaworowicz, M.T.Filipowski, K.M.K.Boje;
Journal of Chromatography B, 723, 293-299
(1999).

D.Paraskevas Tzanavaras, GDemetrius Themelis;
Journal of Pharmaceutical and Biomedical Analy-
Sis, 43(4), 1483-1487 (2006).

R.Nageswara Rao, S.Meena D.Nagaraju,
A.Raghu Ram Rao; Biomedical Chromatography,
19(5), 362-368 (2004).

GKhaksa, N.Udupa; Biomedica SciencesandAp-
plications, 727(1-2), 241-244 (1999).
S.S.Zarapkar, N.P.Bhandari, U.PHalkar; Indian
Drugs, 37, 467 (2000).

Fawzy A.Elbarbry, Mokhtar M.Mabrouk,
Mohamed A.EI-Dway; Journa of AOAC Interna-
tional, 90(1), 94-101 (2007).

P.S.Barde, A.Y.Desai, Shikha M.N.Roy,
V.V.Vaidya; TSI Journal, 7(10), (2008).
R.R.Singh- M.V.Rathnam, R.Vegesna; TSI Jour-
nal, 7(11), (2008).

L.R.Snyder, J.J.Kirland, J.L.Glajch; ‘Practical
HPLC Method Development, 2™ Edition, John
Wiley and Sons, Inc., U.SA., (1997).
‘International Conference on Harmonization,ICH
Harmonized Tripartite Guidelines-Validation of Ana-
Iytical Procedures: Methodology’, Fed.Regist.,
(1997).

—— a%a['yttaa[’ CHEMISTRY
A ndian W



