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ABSTRACT

UV Derivative Spectrophotometric methods for Method absorbance ratioof Ketoprofen (KETO), Methyl
Paraben (MP) and Propyl Paraben, (PP) in Gel weoenfulated in the present work. UV spectrophotoraetri
method was performed at 288nm, 308nm and 309 niKE®©O, MP and PP respectively and Isoabsorptiviatpo
298nm The linearity lies between 10-50ug/ml fotolieofen and 2-10 ug/ml for Methyl Paraben (MP)2;0.0
ug/ml for Propyl Paraben, (PP) for all the threetihods. Method Il In the Area under curve methappration of
standard stock solution was same as mentioned thadd from the overlain spectra 290.5 to 297.5 (KB and
297.5 to 303 (MP) , 306.5 to 312.5 (PP) were gelkdor analysis. The calibration curve for KetoPN@P were
prepared in the Conc. range as mentioned in methaidthe selected wavelength range in Methanol distilled
water (50:50). The linearity lies between 10-50ugbn Ketoprofen and 2-10 ug/ml for Methyl Parab@hP), 0.2-
1.0 ug/ml for Propyl Paraben, (PP) for all the terenethods. The proposed method percentage reesvieri of
KETO, MP and PP were found to be 100.02+1.54094%.91.7891,99.97% and , 99.97%+0.7662 for this rodth

l and 100.02 % +1.659 ,99.99% +1.112,100.00 % £#8Method Il respectively in formulated Gel. Thepwsed
methods are highly sensitive, precise and accusaig therefore can be used for its intended purpédethe
methods showed good reproducibility and recoveth &6 RSD less than 1. All method were found todpedr
specific, precise and accurate and can be sucdgssfpplied for the routine analysis of in Ketopeaf (KETO),
Methyl Paraben (MP) and Propyl Paraben, (PP) bulldacombined dosage form The various parameters aac
linearity, precision, accuracy, specificity, robmsess, limit of detection and limit of quantitatiovere studied
according to (ICH) International Conference on Hamnization guidelines

Keywor ds. Ketoprofen (KETO), Methyl (MP) and Propyl Parab®®j, Q absorbance ratio, Area Under curve, Vabdati

INTRODUCTION

Ketoprofen (RS) 2-(3-benzoylphenyl)-propionic acidhémical formulaC16H1403) belongs to the non-steroidal
anti-inflammatory drugs group (NSAID), which has a@mportant role in today's therapy due to its anti-
inflammatory, analgesic and antipyretic action,oramended for the treatment of inflammatory rheusmaail
affections, cardiovascular, genital, urologicagnsatological diseases and many mtre2]. Recently, there have
been a number of reports dealing with various ditaly methods for the determination of ketoprofenoch as
capillary electrophoresis [3,4],Preservatives Metbgraben methyl 4-hydroxybenzoate. CAS Number763.
Chemical Formula C8H803 and Propyl paraben Propyl 4-Hydroxybereoafhe molecularformula is
C10H1203are substances added to formulation in rotde avoid the multiplication or development of
microorganisms in the preparation. Formulators nbesfully aware of the procedure for preservatiysteams in a
product need to be analysed to establish theic&fgness throughout shelf life of the product [Fany existing
analytical procedures are available in literatanetfie determination of present preservatives stijdéither alone or
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in combination with other drugs by HPLC and otlemhinique{6—21]. Steroids, alkaloids, antibiotics, preservati
ard vitmnins ,which are often difficult to separatedanalyse by other methods, have been determircag ssfully
HPLC The spectrophotometric method was used to deterk@t@profen in capsules or vials with hydroxylam
hydrochloride, in a Na acetate ni@th and the product of reaction wo-chlorine was measured at 530[22].

‘Literature survey reveals that Ketoprofen can beémesed by spectrophotome[23], HPLC[24.25] methods
individually or in combination with other drugs. @rofen is reported to be estimated by spectraphetry[26,

27] and HPLE individually or in combination with other drugs. tever, there is no analytical method repol
for the estimation oMP and PP and KETO in a combined dosage formulaRoasent work describes two meth
for simultaneous estimation of MP and PP and KEAGél formulatiol
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MATERIALSAND METHODS

Apparatus
A double beam UV/Visible spectrophotometer, Shintat®/- 1700 Pharma spec, was emplowith a pair of 1
cm quartz cells for all analytical wo

Reagents and chemicals:

Ketoprofen was obtained from Zim Lab. Nagpur, MétRaraben and Propyl Paraben was obtained from
Pharmaceuticals Ltd. Pune, Maharashtra, Indiafasajnple and was ed as working standards. Sodium hydro»
of analytical grade and double distilled water wased throughout the analy:

Formulation of Ketoprofen Gel:

Ketoprofen gel formulation were prepared using 1&tbopol 940 and as a Gelling agent. Gelling t was
dispersed in a small quantity of distilled watenmfSand then stored overnight to ensure completeratigah.
Ketoprofen in a suitable solvent (water) as addetthe dispersion and make up weight with distileter

Other excipient (methyparaben 1% and Propyl paraben 0.1%) were also agldedly with continuous stirring. Ir
carbopol gels, pH. Of the vehicle was broughtdatral by using TEA (Triethanol amin

The final weight of the gel was adjusted to to 1@0gith distilled waterEntrapped air bubbles were removed
keeping the gels in vacuum desiccators and showmeiable

Preparation of standard solution:

An accurately weighed quantity of 100 mg KETO wasisferred to 100 mL volumetric flasks added 10ntgy duhd
10mg PP (irsolution form) dissolved and diluted us Methanol: Water (50:50)as solvent up to 50 ml aodime
make up with solvent and sonic ate up to 20 IFrom this solution, 5.0 mL was transferred to 10l0volumetric
flask and diluted to the mark with mce phase (Concentration 25 pg/mL PP and 25 pg/mLavig, 1000 pg/ml
KETO). Working standard solutions were scanned in thereedlV range to determine thiamax. Thelmax of
KETO, MP and PP were found to be 288nm, 308nm &%thi3 respectivel
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Calibration curve:

Standard dilutions of each drug were prepared agglgrhaving concentrations of 10-h6/mL for KETO and 2-10

ug/mL MP and concentration of 0.2 -.Lud@mL for PP .The absorbance of these standardicotutvere measured
at 288nm, 308nm and 309nm and calibration curvephatted. The absorptivity coefficients of the thi@drugs were

determined using calibration curve graph shownwglo

Preparation of sample solutions:

An accurately weighed quantity of Gel was weigleegiivalent to about 1000mg of Ketoprofen and 40@hg
Methyl Paraben and 40mg Propyl Paraben into a 1M00lumetric flask. And appropriate amount 500 ol
Methanol: Water (50:50) was then added. The mixtuse Ultra sonicated for 30 min with heating andvaéd to
cool at room temperature before adjusting to voluwta mobile phase. The organic layer was decahtaied the
extraction procedure was repeated. Working standaddtion of 10pug/mL concentration was prepared by
appropriate dilution seven standard dilutions ofi@mtrations of 5, 10, 15,20,25,30,35,40,45 anggh0L was
prepared from working standard solution. The abemacb of this sample solution was measured at 28808nm
and 309nm and their concentrations were determiset) proposed analytical methods.

Quantitative equations method:

Method was based on Quantitative equation methahaPy stock solution was prepared by using Methanater
(50:50). From this different dilutions were prephte determin&umax and beer’s law range. Calibration curve was
prepared by using different concentrations of staticdolution. KETO, MP and PP in dosage form wetarated

by calibration curv® * Developed method was validated as per ¥C# guidelines with the help of several
parameters like accuracy, precision, LOD, LOQ, stadbility >*

Estimation in the formulated Gel:

An accurately weighed quantity of pre-analysedegglivalent to about 1000 mg KETO and 400mg MP &hdng
PP was transferred individually in nine differe®0D mL volumetric flasks. Then added 500ml of Methl was
added to each flask and contents of the flask wé#rasonicated for 30mins with heating and alloweedtool at
room temperature before adjusting to volume withtiieol: water (50:50).The solution was then filtetbrough
what man filter paper no. 41. The solution washertdiluted to get different concentrations in tlamge of
100ug/ml and 40ug/ml, 4ug/ml KETO, MP and PP retipely in the gel. The analysis procedure was regzba
three times with the formulation. The result oflgeis of the formulation is shown in Table 1.

METHOD |

Q-Absorbance ratio method (Method 1): Q-Absorbanmoethod uses the ratio of absorbances at threeteglec
wavelengths, one at iso absorptive point and dbleérg thehmax of one of the three compounds. From the stock
solutions, working standard solutions of ketoprafe®0 ug/mL) and methyl paraben (25ug/mL) and prpayaben
(25 ug/mL were prepared by appropriate dilution amere scanned in the entire UV range to determimee t
maximum absorbandemax and isoabsorptive point of ketoprofen and nmgthyaben, propyl paraben haumax at
288 nm and at 308.5 nm, 309nm respectively. Bothdiftugs were found to have same absorbance atr@9@&a
absorptive point). The wavelengths selected fotyaisawere 278.5 nm and 312.5nm respectively (ffig\lseries
of standard solutions ranging from 10-50 _g/mL Kketoprofen and 2-10 ug/mL for methyl paraben a2d 0
ug/mL for propyl paraben were prepared and therélasme of solutions was recorded at 278.5 nm a2d58in to
plot a calibration curve of absorbance versus aotnagon. The calibration curves were found to inedr in the
concentration range under study. Absorptivity valud ketoprofen and methyl paraben, propyl parabene
determined at selected wavelengths and are presanfEable-1. The concentration of two drugs in tmig was
calculated by using following equations:

Conc: of KETO =Qm-Qy x A

Qx —Qy axl
Conc: of MP = Qm-0Qx X A

Qy —Qx ayl
Conc: of PP = Qm-Qy X A

Qx —Qy azl

Where, A1 and A2 are the absorbances of mixturg78t5 nm and 312.5 nm and ax1 (64.4), ax2 (1.8)aid
(57.4), ay2 (82.1) are absorptivities E (1%, 1 ofmketoprofen and methyl paraben, propyl parabezv8t5nm and
312.5 nm and Qm= A2/Al,
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Qy = ay2/ayl and Qx = ax2/ax1.

Q m- ratio of absorbtivity of a sample at 288 nn2¥8.5
Qx = ratio of absorbtivity of KETO at 288 nm to 238

Qy = ratio of absorbtivity of a sample of MP308 tm?78.5
Qz = ratio of absorbtivity of a sample of PP 308ton278.5

Ax1= absorbtivity of KETO
Ay1- absorptivity of MP
A z1 - absorptivity of PP

METHOD Il

Area under curve method: Area under curve methasésl when broad spectrum of the drug is obtaiRexn the
spectrum of mixture of Ketoprofen gel, In the Awgader curve method preparation of standard stokkiso was
same as mentioned in method | from the overlairttspe290.5 to 297.5 (KETO) and 297.5 to 303 (MR)G.8 to
312.5 (PP) were selected for analysis. The caldwaturve for Keto, MP, and PP was prepared inGbac. Range
as mentioned in method Il at the selected waveleragige. Absorptivity values are determined for KE MP, PP
were found to be 389.56/323.16/714.13,289.32/49814232and531.04/479.92/511.42 at 290.5 to 2975ET®)

297.5to 303 (MP) and 306.5 to 312.5 nm (PP) rdsmdy. Using these absorptivity values followinguation were
developed for determining conc. of KETO, MP, PRHa Gel sample solution. Precision (interday anchday)

100.11 +0.111, 100.09+0.121,100.09+0.103100.014)1100.01+0.102,100.02+0.110, 101.05+0.101,100.0KED.
KETO ,MP,PP respectively

Al= 3895.61Ck+ 289.32Cm+ 531.04Cp 1
A2= 3235.16Ck+ 4589.42CM+ 4799.04Cp--------rmemmemen- 2
A3= 741.13Ck+ 511.32Cm+ 511.42Cp 3

Where Al and A2 and A3 are Area under curve ofsdmaple KETO at 290.5 to 297.5nm MP- 297 to 303 RRd
306.5 to 312.5 nm Respective C keto is the con&etdprofen and preparation of sample solutionafoalysis of
Gel formulation was same as described under mdtttbe conc. Of keto, MP and PP were determinabipmsing

the equation 4, 5 and 6

Results of analysis of formulated gel are mentiotable 1

The proposed Q-Absorbance ratio method | methamvalll a rapid and accessible quantitation of KET®, &mnd
PP in Gel without any time consuming sample prejara Moreover,the spectrophotometric method inedlv
simple instrumentation compared with other instrataktechniques. The absorption spectra of KETO, dvig PP
showedimax was at 288 and 308 nm, 309 nm respectively.fifbiederivative method was based on derivative
spectrophotometric method and absoebance nm, wiashthe wavelength used (Figure 1). The calibrationves
were constructed in the range of expected condenisa(10-50ug/ml for Ketoprofen and 2-10 ug/ml fdethyl
Paraben (MP), 0.2-1.0 ug/ml for Propyl Paraben,))PPhe representative equation analysis Was0.0073x+
0.0151, Y= 0.0453x+ 0.0068, Y= 0.0116x+ 0.008@h a correlation coefficient of 0.9999 (Table 20D and
LOQ were found to be 0.022, 0.014, 0.4¢0nL and 0.011, 0.031, 0.028/mL and 0.031, 0.025, 0.04&/mL and
0.022, 0.021, 0.0i/mL respectively respectively, showing that theperimental values obtained for the
determination of KETO, MP and PP in the samplescatdd a satisfactory intra-day variability andeimtay
variability (R.S.D. of 101.11 £0.124, 101.09 +0.12D0.09 +0.100, 100.01 +0.098 100.01 +0.102 1GMQAB0
KETO, MP and PP respectivly

0.047, 0.023 and 0.029%). A good accuracy of ththatewas verified with a mean recovery of 99.7888%nd
99.70% (Table 3). Finally, the method showed taspecific for the determination of of KETO, MP ang i the
Gel

Method validation:
The method validation parameters like linearityegision, accuracy, repeatability, limit of detentiand limit of
guantitation were checked as per ICH guidelines.

Linearity and range:

The linearity for KETO, MP and PP were determinedane concentration levels for KETO, MP and PPnfa®-
50 ug/ml and 2-1@/mL 0.2-1.0ug/ml and for PP ranging from 54A@L using working standards.
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Precision and Accuracy:

Journal of Applied Pharmaceutical Science 01 (@Dg1: 46-49 the precision of the method was evatlidty

interday and intraday variation studies. In intradtudies, working solutions of standard and samee analyses
thrice in a day and percentage relative standavihtien (% RSD) was calculated. In the interdayiatéon studies,
working solution of standard and sample were aealye three consecutive days and percentage eekstiwndard
deviation (% RSD) was calculated. The data is shiomtable 3-5.

The accuracy of the method was determined by regosteidies. The recovery studies were performedhay
standard addition method at 80%, 100% and 120% keve the percentage recoveries were calculatedaasmd
shown in Table 3-5.

Limit of detection and limit of quantitation:
The Limit of Detection (LOD) is the smallest contration of the analyte that give the measurablpaorse. LOD
was calculated using the following formula and showTable 4-5.

DG 3.36/S)
Where, S = slope of calibration curves standard deviation of the response.

The Limit of Quantification (LOQ) is the smallestrcentration of the analyte, which gives a respahaecan be
accurately quantified. LOQ was calculated usingftiewing formula and shown in Table 4-5.

Qx106/9)
Where, S = slope of calibration curver standard deviation of the response.
RESULTSAND DISCUSSION

In the present work, new method, namely, Q-equatiethod (Vierordt's method) was used for the siamdbus
spectroscopic estimation of KETO, MP and PP inhia tormulated Gel dosage form. The concentrationthé
range of 10-5Qug/mL of mixed working standard and three samplirayelengths of 288nmi(max of KETO),
308.5nm § max of MP) and 309.5nmi(max of PP) gave optimum accuracy, precision, tiempnomy and
sensitivity for this method. The proposed proceduas successfully applied to the determination BTK, MP and
PP in the formulated Gel dosage form. The recostirglies were carried out at different concentratioy spiking a
known concentration of standard drug to the reamsalysample and contents were reanalyzed by proposttds.
The results of marketed formulation analysis anaddvery studies are depicted in Table2. The methed w
validated statistically for range, linearity, prgon, accuracy, repeatability, LOD, and LOQ Tabib. 4Accuracy
was ascertained on the basis of Recovery studiesisibn was calculated as inter and intraday Wanafor both
the drugs table 3-5. The percentage recoveriesffdETO, MP and PP were found to be 100.02+1.540948%
+1.7891,99.97% and , 99.97%+0.7662 for this methoand 100.02 % +1.659 ,99.99% +1.112,100.00 %
+1.008Method Il respectively.

The relative standard deviation was found to behiwitthe limit, indicating good accuracy, precisicand
repeatability of the proposed method.

Table 1: Composition of the Car bapol and pure drug K etopr ofen as below

Ingredient Quantity taken
Ketoprofen 2.59

Methyl paraben 1.0g

Propyl parben 0.1g

Carbopol (1 %) asgelbage QS

Double Distilled water make up to 100ml
Triethanol amine Q. S to neutralise del

Q. S (Quality sufficient)
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Fig: 7 Overlain spectra of KETO, MP, PP (Ketoprofen, Methyl Paraben and Propyl paraben
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Fig: 8 Area under cuvreof KETO, MP, PP (Ketoprofen, Methyl Paraben and Propyl paraben

Table no.2 Analysis Data of formulated Gel

Method | Method |
Parameter KETO | MP PP KETO | MP PP
Drug Content| 100.11J 99.4p 99.07 100.17 10075 99.17

+-SD 0.300 | 0.166 0.101 0.38¢ 023 0.149
% RSD 0.311| 0.181 0.03p 0.03p 0.212 0.107
S.E 0.101 | 0.037 0.021  0.256 0.123  0.067

Table 3 Result of recovery Study for Gel formulation

Drug | Amount taken | Amount added | % Recovery

mg % mg METHODI | METHODII
KETO 800 80% 800.1 100.01 100.05
MP 320 80% | 320.13 100.12 100.09
PP 32 80%| 32.14 100.04 99.64
KETO 1000 100% 1000 100.02 100.02
MP 400 100%| 399.11 99.97 99.99
PP 40 100%| 39.98 99.94 100.00
KETO 1200 120%| 1198 99.97 99.88
MP 480 120% 482 100.06 100.03
PP 48 120%| 48.69 100.77 102.17

Table4: Validation parametersfor Q Absorbance method( isoabsor ptive point (298nm)

STNO | Parameter Result method |
KETO MP PP
1 Absorption (hm) 288nm 308nm 309nm
2 Linearity range (1g/ml) 10-50ug/ml 2-10ug/ml @Pug/ml
3 Standard regression equatipriy= 0.073+0.0151| Y= 0.0045+0.0068 Y= 0.0116+0.0086
4 Correlation coefficient fy r’-=0.9927 F-= 0.9929 F-= 0.9916
5 A (1%, 1cm) 100.29+ 0.148 99.97+ 0.1315 99.94048
6 Accuracy (% recovery+ SD 100.02 +0.117 99.9710.1 99.94+0.117
7 Precision (% CV) 101.11 +0.124 100.09 +0.100 100.01 +0.102
101.09 +0.121 100.01 +0.098 100.02+0.130
8 LOD 0.022 0.014 0.010
9 LOQ 0.031 0.025 0.013
Tableno5.Validation parametersfor Areaunder Curve
SrNO | Parameter Result method 11
KETO MP PP Mixture
1 Absorption (nm) 290.5-297.5nm 297.5-303.0nm 306.5312.5nm 294-304
2 Linearity range (pg/ml) 10-50ug/ml 2-10ug/ml A.Pug/ml 10-50ug/ml
3 Standard regression equatipriy= 0.073+0.0151| Y=0.0045+0.0068 Y=0.073+0.0151 0v&70+0.0145
4 Correlation coefficient fy r’>-=0.9927 #-=0.9929 #-=0.9927 #=0.9911
5 A (1%, 1cm) 100.09+0.111 99.09+ 0.121 99.8940.0 99.12+0.121
6 Accuracy (% recovery+ SD 100.02+0.123 99.99+8.14 100.00+0.103 99.13+0.113
7 Precision (% CV) 100.11 +0.111 100.09 +0.103 100.01 +0.102 101.05+0.101
100.09 +0.121 100.01 +0.119 100.02+0.110 100.04+0.112
8 LOD 0.011 0.010 0.009 0.013
9 LOQ 0.020 0.021 0.011 0.023
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CONCLUSION

The proposed method based on the UV is suitablddtarmination of KETO, MP and PP in the commerihlets.
The methods are simple, reliable, fast and repribtRicThe spectrophotometric method requires ordywetength
scan and automatic calculation of the Q methodamd under curve method. Furthermore, the proposttods
are inexpensive and low polluting, because smailnies are required for preparation of samples.
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