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Abstract: The objective of present research is to develop a simple, sensitive, linear, precise and accurate RP-HPLC and UV-
Spectrophotometric method for simultaneous estimation.of Cyelobenzaprine hydrochloride and Aceclofenac in bulk and
tablet formulation as developed and validated. UV-Spegtrophotometric method Calibration plot were linear R?=0.9996 over
the concentration range 1-5ug/ml for Cyclobenzaprine hydrochloride, R2= 0.9995 for the Aceclofenac 13-65ug/ml. And
Chromatographic conditions used are stationary/phase Inertsil ODS column (250 x 4.6 mmx5p) (5um particle size) the
mobile phase Methanol: 10mm KH2PO4 Buffer(Ph-3) (70:30) and flow rate was maintained 0.9ml/min, detection wavelength
was 220nm. The retention times were 4.7min‘and 2.9 min for Cyclobenzaprineshydrochloride and Aceclofenac respectively.
Calibration plot were linear R = 0.9996 over the concentration.range 3-15ug/ml.for Cyclobenzaprine hydrochloride, R? =
0.9994 for the Aceclofenac 40-200ug/mi: No interference fromany component of pharmaceutical dosage form was observed.
The proposed method has been validated as per ICH guidelines, validation studies revealed that method id specific, rapid,
reliable and reproducible. The developed method successfully employed for routine quality control analysis in the combined
pharmaceutical dosage form.

Keywords: Cyclobenzaprine hydrochloride and Aceclofenac, UV- Spectrophotometric; RP-HPLC:Method.
I. INTRODUCTION:-

Cyclobenzaprine hydrochloride’is a once_daily extended release skeletal muscle relaxant whichdrelieves muscle spasm of local
origin without interfering with muscle function. The exact.mechanism of action is unknown. The IUPAC name is 3-(5H-Dibenzo
[A, D] Cyclohepten-5-Ylidene) N, N-Dimethyl-1-Propanamine’ Absorption: Immediate-release (IR) mean oral bioavailability
ranges from 33% to 55. Distribution: About 93% is plasma pretein-bound. Metabolism: During first pass through Gl tract and liver,
drug and metabolites undergo enterohepatic recycling. Cyclobenzaprine is eliminated quite slowly, with an effective half-life of 18
hours (range 8-37 hours; n=18); plasma clearance is 0.7 L/min. Metabolites excreted in the urine are likely water-soluble
glucuronide conjugates.
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Aceclofenac is a non-steroidal agent with marked anti-inflammatory and analgesic properties. The mode of action of
aceclofenac is largely based on the inhibition to prostaglandin synthesis. Aceclofenac is a potent inhibitor of the enzyme cyclo-
oxygenase, which is involved in the production of prostaglandins. The IUPAC name is [(2, 6-dichlorophenyl) amino]
phenylacetoxyacetic acid. After oral administration, aceclofenac is rapidly absorbed and the bioavailability is almost 100%. Peak
plasma concentrations are reached approximately1.25 to 3 hours. Aceclofenac is highly protein-bound (> 99.7%). Aceclofenac
penetrates into the synovial fluid where the concentrations reach approximately 60%of those in plasma. Aceclofenac is probably
metabolized via CYP2C9 to the main metabolite 4-hydroxyaceclofenac. The mean plasma elimination half-life is 4-4.3
hours.Approximately two-thirds of the administered dose is excreted via the urine, analysis conjugated hydroxymetabolites.
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The present research invention that there are many methods for the individual determination of Cyclobenzaprine
hydrochloride and Aceclofenac but few methods are cited for determination of combined dosage form so, it was proposed to develop
an economical, rapid and Absorptivity UV Spectrophotometric and RP-HPLC method for simultaneous estimation of these drugs
in combined dosage form.

2. MATERIAL AND METHODS:-
2.1 Reagent and chemicals

Cyclobenzaprine hydrochloride (Titan Lab Mahad) and Aceclofenac (Cipla Mumbai) were received as gift sample. Marketed
formulation (Cyclobenzaprine hydrochloride and aceclofenac 2 FLEXABENZ PLUS) containing 15 mg of Cyclobenzaprine
hydrochloride and aceclofenac 200 mg was procured from local market.HPLC grade acetonitrite and purified grade potassium di
hydrogen phosphate were purchased from Fischer Chenmical LTD. India and Merck, india respectively. All other reagents
employed were of high purity analytical grade. All weighing was done en a calibrated analytical balance. Calibrated glass wares
were used throughout the work. Double distilled water and Mili-Q waterswere used in the UV method and RP-HPLC method
respectively.

2.2. UV spectrophotometric method

2.2.1. Instrumentation

The UV method was performed on SHIMADZU double beam spectrophotometer (Model: WV-1800) with 2 nm spectral bandwidth
using 10 mm matched quartz cuvettes. Data acquisition was done by using UV-probe software.version 2.42. The absorption spectra
of reference and test solution were'carried out over the range of 200—-400:nm.

2.2.2. UV- Spectrophotometric Method- Determination'of /Absorptivity of drugs at selected.wavelengths

Aliquot portions of CBP-H from stock solution were transferred to 10 ml volumetric flasks; volume was adjusted to mark to obtain
the concentration of 1g/ml. Similarlyy@aliquot portions from ACE stock solution was transferred to 10 mlvolumetric flasks; volume
was adjusted to mark to ebtain Concentration of 13ug/ml. Absorbance of these solutions was recorded at two wavelength 290 nm
and 274 nm. A (1%, 1 cm) values of drugs were calculated using following formula equation no land 2

2.2.3. Simultaneous estimation of drugs in standard laboratory mixture

In order to study the practicability of proposed method for simultaneous estimation of cyclobenzaprine HCL and aceclofenac in
marketed pharmaceutical formulations, the method was firsttried for estimation of drugsin standard laboratory mixture. Accurately
weighed 10 mg CBP-H and 10mg,ACE were. transferred to 10 ml volumetric flask‘with HCL .sonicated for 10 minute and the
volume was adjusted to the mark with the 'same solvent. Appropriate aliquot partion of these solutions were mixed to get the
concentration 1000 pg/ml of CBP-Hand ACF. Absorbance was measured at 290fm and 274 nm against Methanol as blank. Amount
of each drug was estimated using | and Il equation-as'follows

Cx = A2ayl — Alay2 / ax2ayl — axlay2 --------- 1
Cy = Alax2 — A2ax1 / ax2ayl — axlay2 --------- 2
Where,

Al and A2 are the absorbance of the sample solution measured at 257 nm and 271 nm respectively. Cx and Cy are concentration
of TPE-H and PHE-H respectively. ax1 and ax2 are absorptivity’s of TPE-H at 272 nm and 290 nm respectively; ayl and ay2 are
absorptivity’s of PHE-H at 272 nm and 290 nm respectively.

2.2.4. Simultaneous estimation of drugs in tablets

Five tablets were weighed and ground to fine powder. An accurately weighed 365 mg (equivalent to 15mg of CBP-H And 200mg
of ACF) of tablet powder was transferred to 100 ml volumetric flask containing about 10ml methanol sonicated for 10 min and
volume was made up to the mark with the 90 ml water solvent to get concentration of 2ug/ml CBP-H and 13pg/ml of ACF and
filtered through Whatman filter paper (No. 41). The absorbances were recorded. The concentrations of two drugs in sample were
determined using equation no. I and Il Brand Name: Flexabenz plus Average Wt.: 365 mg. Composition: CBP-H 15mg and ACF
200mg

2.2.5. Selection Of Wavelength: -

The UV spectrum of Cyclobenzaprine Hydrochloride and aceclofenac in 10 mg both drug dissolved in 10 ml methanol has
maximum absorption (mix), at 290 nm and 274nm. The absorbance of excipients in tablet solution did not interfere with
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Cyclobenzaprine Hydrochloride and aceclofenac at. 290nm & 274nm respectively. As a result, the wavelength was selected for
quantitative analysis

2.2.6. Preparation of calibration curve

The stock solutions of Cyclobenzaprine Hydrochloride and Aceclofenac were used to prepare two different sets of diluted
standards. Appropriate aliquots of CBP and ACF stock solutions were taken in different 10 ml volumetric flasks and diluted up
to the mark with water to obtain final concentrations in the range of 1, 2, 3, 4, 5, ug/ mol of CBP and 13, 26, 39, 52, 65, ug/ ml of
ACF respectively. Spectra of solutions were scanned between 200 —400 nm and Calibration curves were constructed relating the
peak amplitude at 290nm of CBP and at 274nm of ACF to the corresponding concentrations and regression equations were
computed for CBP and ACF.

2.2.7. Preparation of the sample solution

These were labelled to contain 15 mg of Cyclobenzaprine HCL and 200 mg of Aceclofenac as an active substance per tablet. 5
tablets containing 365.5mg Cyclobenzaprine HCL and of Aceclofenac were accurately weighed and powdered. The powder
equivalent to 200mg of Aceclofenac and 15mg Cyclobenzaprine Hcl as weighed 18.25mg and transferred to a 100 mL volumetric
flask; 10 MI Methanol was added and sonicated for 20 min. The volume was adjusted to 90mL with water. The solution was
filtered through Whatman filter paper. In order to obtain the final coencentration of Cyclobenzaprine HCL Aceclofenac100ug/ml
200pg/ml respectively

UV spectrum of pure drug Cyclobenzaprine hydrochlorideat 290(Amax)
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Fig.No.1 UV spectrum of pure drug cyelobenzaprine hydrochloride at 290 (Amax)
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Fig. No. 2 UV spectrum of pure drug Acelofenac at 247 (Ahmax
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Fig. No. 2 overlay UV spectra Cyclobenzaprine Hydrochloride and Aceclofenac
2.3 RP-HPLC METHOD
2.3.1 Instrumentation

HPLC (Water 600 controller) instrument equipped with a model code.6CE' In Line DegasserAf , Reciprocating pump, Rheodyne
7725i manual injector with a 20ulLfixed loop and HPLC syringe of 100Ul.and with UV-Vis detector. Separations and quantitation
were made on RP-18, Inertsil ODS column (250 x 4.6 mmx5p) (5um particle size).Analytical balance used for weighing standard
and sample was SHIMADZUWY AUX 220. The-flow.rate:was set to 0.9 ml/min and detection.of both drugs was carried out at 290
nmand 274 nm nm by UV detector.

2.3.2. Chromatographic condition

The optimal composition of the mobile phase was determinedsto be.potassium dihydrogen phosphate buffer pH 5.3: Acetonitrile
(55:45 viv). The mobilesphase was filtered-through-nylon:0:45 Im membrane filter and was degassed before use (30 min). Stock
solution was prepared by dissolving CBP-H and ACF (10 mgreach) that were weighed accurately and separately transferred into
100 ml volumetric flasks. Both drugs were dissolved in 25 ml of mobile phase to prepare standard stock solutions. After the
immediate dissolution, the volume was made up to the markswith mobile phase. These standard stock solutions were observed to
contain 100 lg/ml of CBP-H and ACF. Appropriate volume from this solution was further diluted toget appropriate concentration
levels according to the require- ment. From the above stock solutions, dilutions wereé made in the concentration range of 1-6 lg/ml
of both drugs. A volume of 501 of each sample was injected into column.

2.3.3. Preparation of buffer

0.02 M potassium dihydrogen phosphate buffer of pH'5.3,was used for' method development. Buffer was prepared by dissolving
13.6 g of potassium dihydrogen phosphate by diluting with Mili-Q water to 1000 ml. Then stock solution was further diluted to get
0.02M Phosphate buffer. The pH was adjusted by ortho-phaespharic acid using pH meter (Eutech Instruments, Singapore). The
prepared buffer was passed through 0.45 Im me mbrane filter (Milipore, USA) and the same was used for mobile phase preparation.

2.3.4.Preparation of Mobile Phase
Mobile phase was prepared by mixing Methanol and 0.02 MPhosphate Buffer in ratio [70:30], filter through 0.45 p nylon
membrane filter and degassed. . Mixture was shaken vigorously and sonicated for 30 min prior to use.

2.3.5. Preparation of stock solutions and test solutions (CBP-H ,ACF and binary mixture)

Aqueous solution (100 Ig/ml) of CBP-H ,ACF and its binary mixture was prepared by adding accurately weighed 10 mg of
CBP-H and ACF and binary mixture of both drugs in 50 ml of mobile phase, then sonicated for 10 min and diluted up to 100 ml.
Series of test solutions were prepared in the concentration range of 1-6 Ig/ml. by diluting appropriate volume of the stock solution
(100 Ig/ml) with mobile phase. The dilutions were first vortexed and then used for further analysis.

2.3.6. Preparation of calibration curve
The calibration curve was prepared by injecting concentration of 1-6 lg/ml for CBP-H , ACF and binary mixture solutions
manuallyin triplicate to the HPLC system at detection wavelength of 290 and 273 nm. Mean of n =6 determinations was plotted as
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the standard curve. The calibration curve was tested by validating it with inter-day and intra-day measurements. Linearity, accuracy
and precision were determined for both interday and intra-day measurements.

2.4 Method Validation:-
The RP- HPLC method was validated as per ICH guidelines.

2.4.1. Linearity

The methods were validated according to International Conference on Harmonization Q2B guidelines (2005) for validation of
analytical procedures in order to determine the linearity, sensitivity, precision and accuracy for each analyte. Calibration curves
were generated with appropriate volumes of working standard solutions for both UV and HPLC with the range of 1 15and 40-
200ug/ml respectively. The linearity was evaluated by the least square regression method using unweighted data.

Cyclobenzaprine -HCL
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2.4.2. Precision and accuracy

Both precision and accuracy were determined with standard quality control samples (in addition to calibration standards) prepared
in triplicates at different concentration levels covering the entire linearity range. Precision is the degree of repeatability of an
analytical method under normal operational conditions. The precision of the assay was determined by repeatability (intra-day) and
intermediate precision (interday) and reported as %R.S.D. for a statistically significant number of replicate measurements.

The intermediate precision was studied by comparing the assays on 3 different days and the results documented as standard deviation
and %R.S.D. Accuracy is the percent of analyte recovered by assay from a known added amount. For the measurement of accuracy
data from nine determinations over three concentration levels covering the specified range were determined.

2.4.3. Specificity
The method specificity was assessed by comparing the chromatograms (HPLC) and scans (UV) obtained from the drug and the
most commonly used excipient mixture with those obtained from blank (excipient solution in water without drug).
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The excipients chosen are the ones used commonly in tablet formulation, which included di-calcium phosphate (DCP), lactose,
starch, micro- crystalline cellulose (MCC), polyvinyl pyrrolidone (PVP), sodium starch glycolate (SSG) and magnesium stearate.
The drug to excipient ratio used was similar to that in the commercial formulations.

2.4.4.LOD and LOQ

The limit of detection (LOD) is defined as the lowest concentration of an analyte that an analytical process can reliably differentiate
from background levels. The limit of quantification (LOQ) is defined as the lowest concentration of the standard curve that can be
measured with acceptable accuracy, precision and variability (ICH guideline Q2B, 2005). The LOD and

LOQ were calculated as
LOD % 3:3r=S8 1p
LOQ ¥4 10r=S 8 2p
Where r is the standard deviation of the lowest standard concentration and S is the slope of the standard curve.

2.5. Analysis of marketed tablet formulation (CBP-H ACF)

Twenty tablets of marketed formulation (CBP-H ACF) were weighed and grounded to obtain fine power. Accurately

Weighed powder sample equivalent to 5 mg of ACF and10 mg of CBP was dissolved in a 100 ml volumetric flask containing 0.01
N HCI. The solution was kept for sonication for 20 min, filtered through Whatmann filter paper No. 41. Aliquot of this solution
was diluted to produce the concentration of 5 Ig/ml for AM and 10°Ig/ml for BZ (n= 6). The absorbance of sample solutions at 237
and 366 nm was measured and the amount of drug presentin the sampleisolution was calculated in the same manner as that of pure
mixed standard solution.

2.967'

Fig. No.5 Chromatogram of Cyclobenzaprine & Aceclofenac

3 RESULT AND DISCUSSION

3.1 RP-HPLC and UV-method validation

RP-HPLC and UV-spectrophotometric methods were developed for Cyclobenzaprine hydrochloride and Aceclofenac which can
be conveniently employed for routine analysis in pharmaceutical dosage forms and will eliminate unnecessary tedious sample
preparations. The Chromatographic conditions were optimized in order to provide a good performance of the assay. The retention
time (Rt) of Cyclobenzaprine hydrochloride and Aceclofenac were 4.7 and 2.9 min respectively are shown in fig. no. The
chromatograms have been shown in fig. 5 A seven point calibration curve was constructed with working standard and was found
linear (0.999) for each of the analysts over their calibration ranges. The Slopes were calculated using the plot of drug concentration
versus area of the chromatogram. The developed RP-HPLC method was accurate, precise, reproducible and very sensitive. Fig. 2
shows overlay spectra of both drugs of the UV-Spectrophotometric method. The regression coefficient of the correlation equation
curve was greater than 0.999 and the method was validated by using binary mixture of both drugs with less than 2% RSD (Table
4). All the method validation parameters are well within the limits as specified in the ICH Q2B guidelines as shown in Table 2.
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The intra- and inter-day precision (%R.S.D.) at different concentration levels was found to be less than 2% (Table 3). Table 4 lists
the percent recovery (content uniformity) of both drugs in the commercial formulations by HPLC and UV methods. Moreover the
%R.S.D. (less variation) shows good precision of both developed methods. The calculated LOQ and LOD concentrations
confirmed that the methods were sufficiently sensitive. The methods were specific as none of the excipients interfered with the
analytes of interest (Table 4). Hence, the methods were suitably employed for assaying both the drugs in commercial marketed

formulation (Table 3).

Table No.1: Absorptivity values of CBP-HCL and ACF at 290 nm and 274 nm

CBP-HCL ACF
Conc | abs at | axl abs at 22 | ax2 conc abs at | ayl abs at | ay2
M Al A2
1 0.032 0.0320 0.021 0.020 13 0.210 0.0161 0.310 0.02384
2 0.065 0.0320 0.041 0.0205 26 0.412 0.0158 0.612 0.02353
3 0.096 0.0323 0.615 0.0201 39 0.620 0.0158 0.918 0.02359
4 0.129 0.0322 0.0789 0.0190 52 0.810 0.0157 1.249 0.02401
5 0.159 0.03122 0.102 0.020 65 1.020 0.0156 1.527 0.02349
Mean 0.03296 Mean 0.02093 Mean 0.01580 Mean 0.02369
TableNo.2: Result of Analysis of CBP-HCL and ACF inStandard Laboratory Mixture
Sr.no | Drugs Conc. of std Amount found | % Amount found
(ng/ ml) (ng/ml)
1 CBP-HCL 2 2.04 102.2
2 ACF 26 26.22 100.84
Table No. 3: Application of Proposed Method for Analysis of Tablet
Sr.no 4 Drugs Conc. of tab Mean Amount found | Y6Amount
(ng/ ml) (ug/Ml/tab) found
1 CBP-HCL 2 1.98 99.89
2 ACF 26 25.90 99.61

3. Statistical comparison of HPLC and UV methods
Statistical comparison was done on assay results obtained from UV and HPLC methods for marketed formulation (CBP-H ACF)
by using student’s t-test. Calculated values for t-test were:1.98 and 1.90 for CBL-HCLsand ACF respectively which is less than
table value (2.306) indicating that.there was no significant difference between the HPLC method and UV method.

Table no4: Linear regression data of UV - Method

Sr. No Parameters Results
Cyclobenzaprine Aceclofenac
Hydrochloride

1 Amax (nm) 290nm 274nm

2 Beer’s law limit(pug/mL) 1-35 1-200

3 Correlation coefficient(r?) 0.999 0.999

4 Regression equation Y=0.031x+0.002 Y=0.023x-0.001
5 Slope (m) 0.031 0.023

6 Intercept (c) 0.002 0.001

7. Assay% 99.89% 99.61%
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Sr. Parameters Results
No. Cyclobenzaprine Aceclofenac
hydrochloride
1 Mix (nm) 220nm 220nm
a. Beer’s law limit(pg/mL) 1-35ug/ml 1-200ug/ml
b. Correlation coefficient(r?) 0.999 0.999
C. Regression equation Y=20287x+31921 Y=2309.x- 32532
d. Slope (m) 20287 2309
e. Intercept (c) 31921 32532
Intraday Precision Intraday Precision
(Morning) (Morning)
- S.D. R.S.D. S.D. R.S.D.
2. Precision
427.1783 0.0139 309.49205 0.0724
Intraday Precision Intraday Precision
(Evening) (Evening)
S.D. R.S.D. S.D. R.S.D.
1767.300 0.0344 1762.837 0.4121
3. Accuracy R:S.D. R.S.D.
0.07111 0.25235
4. LOD 0.01210 0.05905
5. LOQ 0.03667 0.17894
6. Robustness S.D. %RSD S.D. %RSD
1307.8 0.10527 1659.99 1.0935
7. % Assay 100.016% 100.015%
CONCLUSION

Simple, rapid, accurate and precise RP-HPLC as well as spectrophotometric methods have been developed and validated for the
routine analysis of Cyclobenzaprine hydrochloride and Aceclofenac in APl and tablet dosage forms. Both methods are suitable for
the simultaneous determination of Cyclobenzaprine hydrochloride and Aceclofenac in multi-component formulations without
interference of each other. The developed method is recommended for routine and guality control analysis of the investigated drugs
in two component pharmaceutical preparations. The amount found from the proposed methods was in good agreement with the
label claim of the formulation. Also the value of standard deviation and coefficient of variation calculated were satisfactorily low,
indicating the suitability of the proposed methods forthe routine estimation of tablet dosage forms. The developed method can also
be conveniently adopted for dissolution testing of Cyclobenzaprine hydrochloride and Aceclofenac in commercial formulation.
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