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ABSTRACT

A Water Soluble UV spectrophotometric method development using simultaneous equation and
Q- absorbance ratio method was developed for determination of Cyclobenzaprine hydrochloride and
Aceclofenac in a binary mixture. In the proposed method, the signals were measured at 233.0 nm and
268.9 nm corresponding to absorbance maxima of Cyclobenzaprine hydrochloride and Aceclofenac in
mixture of 20% urea and sodium benzoate. Isobestic point was found at 245 nm. Linearity range was
observed in the concentration range of 2-10 pg/ml for Cyclobenzaprine hydrochloride and 5-25 pg/ml
for Aceclofenac. Concentration of each drug was obtained by using the absorptivity values calculated for
both drugs at two wavelengths, 233.0 nm and 268.9 nm and solving the simultaneous equation. For Q-
Absorbance ratio method Concentrations of both drug was found at Isobestic point 245 nm. Developed
method was applied to laboratory mixture and its pharmaceutical formulation. The method was validated
statistically and recovery study was performed to confirm the accuracy of the method. The method was
found to be rapid, simple, accurate and precise.

Key words: Cyclobenzaprine hydrochloride, Aceclofenac, Simultaneous estimation method, Q-
absorbance ratio method, water soluble method development, UV-Visible spectrophotometer.

INTRODUCTION:

Today, there is a demand for the development of non-toxic methods, without pollution and without
danger to the environment, of bulk medicines and pharmaceutical preparations. The use of organic
solvents in the development of analytical methods may increase the cost of analysis. It has the potential
to affect the cost of the formulation. Cost-effective and safe methods of analysis for pharmaceutical
formulations must therefore be developed. Hydrotropy is the best option for developing a safe and cost-
effective method of analysis.

Hydrotropy is a Solubilization phenomenon in which the addition of a large amount of the second solute
increases the aqueous solubility of another solute. Hydrotropy term has been used in the literature to
designate non-micelle-forming substances. To insoluble substance to make soluble; liquid or solid,
organic or inorganic would be used. 1 Hydrotropy is the term used for the enhancement of the solubility
of an insoluble solute in water by adding the agent called hydrotrope. The formation of molecular
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structure in the form of complexes can be a reason for the solubility enhancement. An increase in
solubility is an important factor in determining the therapeutic effect of the drug. [2]

Mixed hydrotropic solubilization is a unique technique that deals with the application of more than one
hydrotropic mixture. 'Mixed hydrotropic solubilization technique' is the phenomenon to increase the
solubility of poorly water-soluble drugs in the aqueous solution containing mixture of hydrotropic agents,
which may give a synergistic enhancement effect on the solubility of poorly water-soluble drugs and
reduce concentrations of each hydrotropic agent to minimize their toxic effects due to high concentration
of hydrotropic agents. In mixed hydrotropy instead of using one single hydrotropic agent in a larger
concentration, this method prefers to use of a combination of two or more hydrotropic agents in a smaller
concentration; which gives better resolution in solubility study. &I

Hydrotropism refers to the salting in of nonelectrolytes which are highly soluble in water. The mechanism
involved in hydrotropy is related to complexation which involves interaction between lipophilic drugs
and a hydrotropic agent such as urea, nicotinamide, sodium alginate, sodium benzoate, sodium citrate
etc. those salts or additives which increases solubility in given solvents are referred as "salt in" and which
decreases solubility are referred to as"salt out"[* -

Several methods were used to increase the water solubility of the drugs that are, including the hydrotropic
method, micellar solubilization, pH adjustment, complexation, solid dispersion, co-solvency, chemical
modification, and micronization. Hydrotropes are water-soluble and surface-active compounds that can
significantly enhance the solubility of organic solutes such as esters, alcohols, aldehydes, ketones,
hydrocarbons, and fats.*% All are non-reactive and non-toxic and do not produce any temperature effect
when dissolved in water.[*Y The solvent character being independent of pH, high selectivity, and the
absence of emulsification are the other properties.™?

The formulation development of an orally administered drug with poorly aqueous solubility should
consider the solubility enhancement as an important parameter. Drug absorption, sufficient and
reproducible bioavailability, and/or pharmacokinetic profile in humans depend upon the solubility of a
drug in an aqueous medium & they are recognized today as one of the major challenges in oral delivery
of new drug substances.®! Cyclobenzaprine hydrochloride and Aceclofenac has very low water
solubility, so this combination have been selected as a model drug for mixed Hydrotropy technique.

Cyclobenzaprine hydrochloride and Aceclofenac were slightly soluble in water, and freely soluble in
organic solvents.

Cyclobenzaprine Hydrochloride

CH

Z—

3
. HCI

Figure no. 1 structure of Cyclobenzaprine hydrochloride

Cyclobenzaprine is a skeletal muscle relaxant that works on the brainstem to treat muscle spasms of local
origin. 4 JUPAC name is dimethyl(3-{tricyclo[9.4.0.0"{3,8}]pentadeca-1(15),3,5,7,9,11,13-heptaen-
2-ylidene}propyl)amine. Water solubility 0.00689 mg/mL[*®! Cyclobenzaprine is used with rest, physical
therapy, and other measures to relax muscles and relieve pain and discomfort caused by strains, sprains,
and other muscle injuries. Cyclobenzaprine is in a class of medications called skeletal muscle relaxants.
It works by acting in the brain and nervous system to allow the muscles to relax. [2¢]
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Figure No. 2 structure of Aceclofenac

Aceclofenac:

Aceclofenac is a non-steroidal anti-inflammatory drugs (NSAID). It works by blocking the release of
certain chemical messengers that cause pain and inflammation (redness and swelling).*”! Aceclofenac is
used for pain relief. It relieves pain and inflammation in conditions like rheumatoid arthritis, ankylosing
spondylitis, and osteoarthritis. IUPAC name is 2-[2-[2-[(2, 6-dichlorophenyl) amino] phenyl] acetyl]
oxyacetic acid. ('8l

Few hydrotropic methods were reported to enhance aqueous solubility of Cyclobenzaprine hydrochloride
and Aceclofenac by UV-Visible Spectroscopy, RP-HPLC, LC, HPTLC, LCMS/MS. %34 put not yet
any method reported by mixed hydrotropic technique using Urea and Sodium Benzoate mixture. The
proposed work has main aim to improve aqueous solubility of Cyclobenzaprine hydrochloride and
Aceclofenac and develop analytical method and its validation by using UV -Visible spectrophotometer.
For assay purpose Simultaneous estimation and Q-absorbance ratio method have been used. Due to
increase in aqueous solubility the applicability of method is also improved.

MATERIAL AND METHOD:
Material:

Cyclobenzaprine hydrochloride and Aceclofenac was procured form local market also hydrotropes Urea
and sodium benzoate of AR grade procured from local market.

Instruments:

Table No. 1 List of Instruments/equipment

Sr. no. Instrument/ Equipment Make

1 Digital Balance Wenstar electronics 1mg sensitivity
2 Ultrasonicator Citizen digital ultra-sonic cleaner

3 UV-Visible spectrophotometer Shimadzu UV-1800

Figure no. 3 Double beam UV-Visible spectrophotometer Shimadzu1800

IJCRT2207064 | International Journal of Creative Research Thoughts (IJCRT) www.ijcrt.org | a508


http://www.ijcrt.org/
https://www.1mg.com/diseases/pain-relief-168

www.ijcrt.org © 2022 IJCRT | Volume 10, Issue 7 July 2022 | ISSN: 2320-2882

EXPERIMENTAL WORK:
1. Selection of common Solvent:

After assessing the solubility of a drug in different hydrotropic solvents mixture of 20% Urea and sodium
benzoate has been selected as a common solvent for developing spectral characteristics.

Solubility Study: The Cyclobenzaprine Hydrochloride and Aceclofenac has been subjected to the
solubility study by dissolving in different hydrotropes; results were shown in Table no.2

Table no.2 Selection of Hydrotropic mixture

Solvent Solubility
40% Urea ++
50%Sodium benzoate ++

10% Urea + 10% Sodium bicarbonate --

10% Urea + 10% Sodium Citrate --

5% Urea+ 5% Sodium benzoate --

10% Urea +10% Sodium benzoate ++
(--) symbolized insoluble

(++) symbolized soluble
2. Preparation of hydrotropic solvent:

Weighed accurately 10 gm urea and sodium benzoate separately, transferred in 100 ml volumetric flask.
Water was slowly added to solubilize all hydrotropes then made volume up to 100 ml mark and prepared
20% solution.

3. Selection of wavelength:

A representative overlain spectrum of Cyclobenzaprine Hydrochloride and Aceclofenac in mixture of
20% Urea and sodium benzoate as shown in figure no. 6. The dilution was obtained to the concentration
of 10 pg/ml for both Cyclobenzaprine Hydrochloride and Aceclofenac Solution. Both the solutions were
scanned in UV (200 — 400 nm) range against reagent blank. The study of spectrum revealed that
Cyclobenzaprine hydrochloride and Aceclofenac show a well-defined Amax at 233 nm and 268.9 nm
respectively as shown in figure no. 4 and 5. These two wavelengths selected for development of
simultaneous equation. From the overlain isobestic point at 245 nm was selected.

4. Preparation of standard stock solution and study of Beer — Lambert’s law:

The standard stock solution of Cyclobenzaprine Hydrochloride and Aceclofenac were prepared by
dissolving 50 mg of each drug in mixed hydrotropic solution of 20% urea and sodium benzoate. Add this
hydrotropic solution in sequence of 0.5 ml and dissolved by keeping in ultrasonicator for a minute. Add
this solution when both drug completely soluble. Both drug completely soluble in 25 ml mixed
hydrotropic solution and makeup final volume up to 50 ml with distilled water. Final concentration of
each drug solution was 1000 pug/ml. From this solution pipette out 1 ml and makeup volume up to 10 ml
with distilled water. Concentration of this solution was 100 pg/ml. From this solution prepare
Concentration in range of Cyclobenzaprine Hydrochloride 2-10 pg/ml and Aceclofenac 5-25 pug/ml. The
absorbance of resulting solution were measured at their respective Amaxand Isobestic point. A calibration
curve as concentration vs. absorbance (figure no.7 and 8) was constructed to study Beer- Lambert’s law.
Calculate absorptivity value of both drugs at respective wavelengths.

5. Study Beer-Lambert’s Law:

The aliquot portion of standard stock solution of Cyclobenzaprine Hydrochloride and Aceclofenac were
diluted approximately with water to get series of concentrations from 2-10 pg/ml and 5-25 pg/ml
respectively.

IJCRT2207064 | International Journal of Creative Research Thoughts (IJCRT) www.ijcrt.org | a509


http://www.ijcrt.org/

www.ijcrt.org © 2022 IJCRT | Volume 10, Issue 7 July 2022 | ISSN: 2320-2882

6. Method I (Simultaneous equation method):

If sample contain two drug each of which absorb at the Amax Of the other, it may be possible to determine
both drugs by the technique of simultaneous equation.

Two wavelengths were selected for the development of the simultaneous equation are 233nm and
268.90nm. The absorptivity values determined for Cyclobenzaprine Hydrochloride are 0.0370 (axy),
0.0072(ax2) and for Aceclofenac are 0.015 (ay1), 0.0635 (ay2) at 233 nm and 268.90 nm respectively.
These valued are mean of three estimations. These absorbance and absorptivity values at these
wavelengths were substituted in equation 1 and 2 to obtain the concentration of both drugs.

= — 000232 N ¢ )

o= A; X 0.0072 — A, x 0.0370
Yo —0.0022

(2

Where C x and Cy are concentrations of Cyclobenzaprine Hydrochloride and
Aceclofenac respectively in 1pg/ml and 13 pg/ml solution.Al and A2 are the absorbance of the mixture
at 233nm and 268.90 nm respectively.

7. Method 11 (Q absorbance ratio method):

Q-Absorbance ratio method of analysis is based on the absorbance at two selected wavelengths, one of
which is an isobestic point and the other being the wavelength of any one drug. From overlein spectra
(Figure no. ...) 233nm (Amax 0f Cyclobenzaprine Hydrochloride) and 245 nm (Isobestic point) are selected
for the formation of Q absorbance equation (equation 3 and 4). The absorptivity values determined for
Cyclobenzaprine Hydrochloride are 0.0370 (ax1), 0.0207 (ax2) and for Aceclofenac 0.0115 (ay.), 0.0124
(ay2) at 233 nm and 245 nm respectively. These values are mean of three estimations. The absorbance
and absorptivity values at these wavelengths were substituted in equation 3 and 4 to obtain the
concentration of drugs.

Qn —1.0782 4
Qm—1.0782 A4,
4 05188 0.0115 ()

Where C x and Cy are concentrations of Cyclobenzaprine Hydrochloride and Aceclofenac respectively.
Al and A2 are the absorbance of the mixture at 233 nm and 245nm respectively.

Cy =

€y

8. Analysis of tablet formulation:

Twenty tablets of marketed formulation were accurately weighed and powdered. A quantity of powder
equivalent to 100 mg of Aceclofenac was transferred to 100 ml volumetric flask. Dissolved powder in
25 ml mixed hydrotropic solution and made up the volume up to mark by distilled water. The sample
solution was then filter through Whatman filter paper No. 41. From the resulting solution 1 ml of solution
was taken and diluted to 10 ml with water to get a solution containing 100ug/ml of Aceclofenac and
corresponding concentration of Cyclobenzaprine Hydrochloride. From this solution 1 ml of solution was
diluted with water in 10 ml volumetric flask to get final concentration of Aceclofenac 13 pg/ml and
Cyclobenzaprine Hydrochloride 1 pg/ml. Analysis procedure was repeated three times with tablet
formulation. The result of Tablet analysis reported in table no. .....
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VALIDATION OF DEVELOPED METHOD:
1. Linearity:

The linearity was determined by analyzing 3 independent levels of linearity curve in the range of 5-25
pg/ml and 2-10pg/ml. Absorbance of each solution was recorded. Absorbance vs. Concentration graph
was plotted and correlation coefficient and regression line equation for Aceclofenac and Cyclobenzaprine
Hydrochloride was determined. The linearity was calculated by the linear regression equation y= mx +
¢, where y represents the absorbance and x represents drug concentration in pg/mL. A correlation
coefficient of approximately 0.999 or more was considered as desirable for all calibration curves.

2. Accuracy:

Accuracy was determined by performing recovery studies within the analytical concentration range of
proposed method at three different set at level of 80%, 100% and 120%. The amount of Cyclobenzaprine
hydrochloride and Aceclofenac and % recoveries was calculated at each level.

3. Precision:

Interday precision was determined by analysing Cyclobenzaprine hydrochloride(2-10pg/ml) and
Aceclofenac (5-25 pg/ml)at three different time of the same day and Intra-day was determined at
different day and %RSD was calculated.

4. Repeatability:
Repeatability was carried out by using a minimum of 6 determinations at one of the test concentration.
5. LOD and LOQ:

The limit of detection (LOD) was determined by lower concentrations of Aceclofenac and
Cyclobenzaprine Hydrochloride. The limit of Quantification (LOQ), which is the lowest quantifiable
concentration, was also determined from range of concentrations analyzed for the LOD determination.
LOD and LOQ were estimated from the set of 3 linearity curves used to determine method.

LOD=3.3*s/Sand LOQ= 10*s/S

Where,

s = the standard deviation of y- intercepts of regression lines
S= the slope of the linearity curve

6. Ruggedness:

The evaluation of ruggedness should be considering during the development phase and depends on the
type of procedure under study. It should show reliability of an analysis with respect to external factors in
method parameters such as instrument, analyst variation.

RESULT AND DISCUSSION:
1. Selection of common Solvent:

After assessing the solubility of a drug in different hydrotropic solvents mixture of 10% Urea and 10%
Sodium benzoate has been selected as a common solvent for developing spectral characteristics.

2. Selection of wavelength:

The study of spectrum revealed that Cyclobenzaprine Hydrochloride and Aceclofenac show a well-
defined Amax at 233 nm and 268.9 nm respectively. These two wavelengths selected for development of
simultaneous equation. From the overlain Isobestic point at 245 nm was selected.
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Figure. no. 4. Spectra of Cyclobenzaprine HCI Figure no.5. Spectra of Aceclofenac

Figure no. 6. Overlain of Cyclobenzaprine hydrochloride and Aceclofenac
3. Study Beer-Lambert’s Law:

Linearity range for Cyclobenzaprine Hydrochloride and Aceclofenac are2-10pg/ml and 5-25 pg/ml at
respective wavelength as shown in figure no.7, 8 and Table no.3and 4.

Table No. 3 Linearity curve of Cyclobenzaprine Hydrochloride at 233nm and 245 nm

Conc | Abs 245nm
(233nm)

0 0.005 | 0.005

2 0.095 0.05

4 0.155 | 0.093

6 0.225 0.13

8 0.3] 0.175

10 0.37 | 0.207
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04 1 Linearity curve of Cyclobenzaprine
03 - Hydrochlorid at 233nm
S y = 0.0359x + 0.0124
L 0.2 R?=0.998
3 at 245 nm
S 01 - y = 0.0203x + 0.0084
R? = 0.9979
0 T T T T T T 1
0 2 4 Concefltration 10 12

Figure No. 7 Linearity curve of Cyclobenzaprine Hydrochloride at 233nm and 245 nm

Table No. 4 Linearity curve of Aceclofenac at 268.9 and 245 nm

Conc. | Abs
(268.9nm) | 245nm
0 0.005 0.005
5 0.322 0.05
10 0.635 0.124
15 0.936 0.2
20 1.315 0.275
25 1.635| 0.325
Linearity Curve of Aceclofenac
1.8 - at 268.9 nm
1.6 - y = 0.0653x - 0.0084
@ 1.4 RZ=0.999
S 12 -
g 1 -
‘g 0.8 -
S 06 -
< 'l 2 26018 - 0.0048
0 ‘ \ ‘ T T ? =0.9943
0.2 6 5 10 15 20 25 30
Concentration

Figure No. 8 Linearity curve of Aceclofenac at 268.9 and 245 nm
4. Assay of Cyclobenzaprine hydrochloride and Aceclofenac tablet

The average absorbance of the drug was computed from the spectrophotometer and the amount of
cyclobenzaprine hydrochloride and Aceclofenac in tablet was found by using linearity curve. The results
of Simultaneous equation method obtained are shown in table no.5 and the results of Q absorbance ratio
method obtained are shown in table no. 6

Table no.5 Assay of Cyclobenzaprine hydrochloride and Aceclofenac tablet by Method | Simultaneous equation method

Absorbance reading at selected | Concentration % amount found

wavelength (ng/ml)

Wavelength (A | 233 nm | 268.9 nm | Cyclo Aceclo Cyclo Aceclo

max) (M) (h2)

Cyclobenzaprine | 0.370 0.072 1 13 99.5 98.5

Hydrochloride

Aceclofenac 0.115 0.635 1 13 99.49 99.1
Average 99.49 99.03
SD 0.001 0.1
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Table no.6 Assay of Cyclobenzaprine hydrochloride and Aceclofenac tablet by Method Il

Q Absorbance ratio method

Absorbance reading at selected | Concentration % amount found

wavelength (ng/ml)

Wavelength (A | 233 nm | 245nm Cyclo Aceclo Cyclo Aceclo

max) (M) (h2)

Cyclobenzaprine | 0.370 0.207 1 13 99.9 99.5

Hydrochloride

Aceclofenac 0.115 0.165 1 13 99.9 99.5
Average 99.9 99.5
SD 0.001 0.001

Validation of developed method as per ICH guidelines

The method was validated according to the validation of analytical procedures provided in the ICH
guidelines and draft guidance for the industry.

1. Linearity:

A linear relationship was obtained between the absorbance for the drug and corresponding concentration.
The Summary of linearity study presented in table no. 7. The linearity curves in Fig. no.9 exhibit linearity
of Cyclobenzaprine Hydrochloride over the concentration range of 2-10 pug/mL with regression
coefficient 0.998 at 233nm and at 245 nm it was 0.0.9979. The linearity curves in Fig. no.10 exhibit
linearity of Aceclofenac over the concentration range of 5-25 pg/mL with regression coefficient 0.999 at
268.9nm and at 245 nm it was 0.9943. The methods (R?=0.999) provided a good correlation between
absorbance and drug concentration.

Table no. 7: Summary of linearity study of Cyclobenzaprine hydrochloride and Aceclofenac

Parameters | Cyclobenzapril | Cyclobenzapril | Aceclofenac | Aceclofenac
at 233 nm at 245 nm at 268.9 nm | at 245 nm
Linearity 2-10 ug/mL 2-10 ug/mL 5-25 ng/mL | 5-25 pg/mL
range
Regression |y =0.0359x + y = 0.0203x y =0.0653x |y = 0.0203x
equation 0.012 +0.0084 - 0.0084 +0.0084
Correlation | R2=0.998 R2=0.9979 R2=0.999 | R2=0.9943
coefficient

Table no. 8: linearity study of Cyclobenzaprine hydrochloride at 233 nm

Conc | 1 11 Avrg SD %RSD
0 0.005 | 0.005 | 0.005 0.005 0.000 0.00
2 0.095 0.094 | 0.095 0.095 0.001 0.61
4 0.155 0.155 0.154 0.155 0.001 0.37
6 0.225 0.224 | 0.223 0.224 0.001 0.45
8 0.3 0.299 0.3 0.300 0.001 0.19
10 0.37 0.371 0.37 | 0.370333 | 0.00 0.16
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Linearity curve of Cyclobenzaprine
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2 o
2015 - at 245 nm
< 01 - y = 0.0203x + 0.0084

0.05 - R?=0.9979

0" : : : : : ‘
0 2 4 6 8 10 12

Concentration

Figure no.9 Linearity curve of Cyclobenzaprine Hydrochloride

Table no. 9: linearity study of Aceclofenac at 268.9 nm
Conc. | 1 11 Avrg SD %RSD
0 0.005 | 0.005 | 0.005 0.005 0.000 0.00
) 0322 | 0.321 | 0.322 0.322 0.001 0.18
10 0.635 | 0.635 | 0.636 0.635 0.001 0.09
15 0.936 | 0.936 | 0.937 0.936 0.001 0.06
20 1315 | 1.314 | 1315 1.315 0.001 0.04
25 1.635 | 1.635 | 1.634 | 1.6346667 | 0.00 0.04

Linearity Curve of Aceclofenac

1.8 4 at 268.9nm
16 - y = 0.0653x - 0.0084
Y 1.4 4 R?=0.999
1.2 -
£ 08 1
0.6 -
8 04 - at 245 nm
< o5 . y = 0.0134x - 0.0048
0 ‘ ‘ | | | R? =0.9943
0.2 ¢ 5 10 15 20 25 30

Concentration

Figure no.10 Linearity curve of Aceclofenac
2. Accuracy:

The amount of Cyclobenzaprine Hydrochloride was calculated at each level and % recoveries were
computed. The percentage recovery study was carried out for 80%, 100%, and 120%. The results are
shown in Table no10, 11 and 12 respectively. The amount of Aceclofenac was calculated at each level
and % recoveries were computed. The percentage recovery study was carried out for 80%, 100%, and
120%. The results are shown in Table no13, 14 and 15 respectively.
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Table no. 10 Accuracy study of Cyclobenzaprine Hydrochloride

80%
Amount Amount | Amount %
Conc. added Abs found | recovered | recovery
6 4.8 0.391 10.74 4.74 98.81
6 4.8 0.392 10.77 4.77 99.40
6 4.8 0.39 |10.77143 4.77 99.40
Mean 10.76 4.76 99.21
SD 0.02 0.02 0.34
%RSD 0.15 0.35 0.35
Table no. 11 Accuracy study of Cyclobenzaprine Hydrochloride 100%
100%
Amount Amount | Amount %
Conc. added Abs found | recovered | recovery
6 6 0.4340 | 11.97 5.97 99.52
6 6 0.4360 | 12.03 6.03 100.48
6 6 0.4350 | 12.00 6.00 100.00
Mean | 12.00 6.00 100.00
SD 0.03 0.03 0.48
%RSD | 0.24 0.48 0.48
Table no. 12 Accuracy study of Cyclobenzaprine Hydrochloride 120%
120%
Amount Amount | Amount %
Conc. added Abs found | recovered | recovery
6 7.2 0.476 13.17 7.17 99.60
6 7.2 0.475 13.14 7.14 99.21
6 7.2 0.476 13.17 7.17 99.60
Mean 13.16 7.16 99.47
SD 0.02 0.02 0.23
%RSD 0.13 0.23 0.23
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Accuracy study of Aceclofenac

Table no. 13 Accuracy study of Aceclofenac at 80%

80%
Amount Amount | Amount %
Conc. added Abs found | recovered | recovery
15 12 1.746 26.98 11.98 99.87
15 12 1.745 26.97 11.97 99.74
15 12 1.745 | 26.96923 11.97 99.74
Mean 26.97 11.97 99.79
SD 0.01 0.01 0.07
%RSD 0.03 0.07 0.07
Table no. 14 Accuracy study of Aceclofenac at 100%
100%
Amount Amount | Amount %
Conc. | added Abs found | recovered | recovery
15 15 1.9450 | 29.92 14.92 99.49
15 15 1.9460 | 30.06 15.06 100.41
15 15 1.9440 | 30.03 15.03 100.21
Mean 30.01 15.01 100.03
SD 0.07 0.07 0.48
%RSD 0.24 0.48 0.48
Table no. 15 Accuracy Study of Aceclofenac at 120%
120%
Amount Amount | Amount %
Conc. added Abs found | recovered | recovery
15 18 2.129 32.88 17.88 99.32
15 18 2.132 32.92 17.92 99.57
15 18 2.130 32.89 17.89 99.40
Mean 32.90 17.90 99.43
SD 0.02 0.02 0.13
%RSD 0.07 0.13 0.13

3. Precision:

The intra-day and inter-day precision of the assay method were studied by analyzing replicates at 3 different
concentration levels: 4,6and 8 pg/mL for cyclobenzaprine hydrochloride shown in table no. 16 and 17. For
Aceclofenac concentration levels selected were 10,15and 20 pg/mL shown in Table no. 18 and 19. The precision
of this method reflected by relative standard deviation (%RSD) of replicates was not more than 2% for interday
and intraday precision study.
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3.1 Interday study of Cyclobenzaprine hydrochloride
Table No. 16 Inter day study of Cyclobenzaprine hydrochloride

Absorbance
Amt % Amt
Conc. |1 I i Mean | Found |Found |SD RSD
4 0.155 |0.156 |0.156 |0.156 |4.02 100.48 | 0.001 0.001
6 0.225 |0.225 |0524 |0.225 |6.01 100.16 | 0.001 0.001
8 0.300 |0.300 |0.299 |0.300 |8.13 101.67 | 0.000 0.000

3.2 Intraday study of Cyclobenzaprine hydrochloride
Table No. 17 Intraday study of Cyclobenzaprine hydrochloride

Absorbance
Amt % Amt
Conc | I i Mean | Found |Found |SD RSD
4 0.154 |0.153 |[0.154 |0.154 |3.96 99.05 0.001 0.001
6 0.224 0225 [0.223 |0.224 |5.97 99.52 0.001 0.001
8 0.298 |0.299 |0.298 |0.712 |8.10 101.19 | 0.001 0.001

Precision study of Aceclofenac

3.3 Interday study of Aceclofenac
Table No. 18 Inter day study of Aceclofenac

Absorbance
Amt % Amt
Conc | I i Mean | Found |Found |SD RSD
10 0.635 |0.635 |0.636 |0.635 |9.90 98.97 0.001 0.001
15 0948 |0.949 |0.949 |0.949 |14.72 98.12 0.001 0.001
20 1313 |1.313 |1314 |1.313 |20.33 101.64 | 0.000 0.000

3.4 Intraday study of Aceclofenac
Table No. 19 Intraday study of Aceclofenac

Absorbance
Amt % Amt
Conc | 1 1 Mean | Found |Found |SD RSD
10 0.637 |0.636 |0.636 |0.636 |9.91 99.13 0.001 0.001
15 0950 |0.949 |0.949 |0.949 |14.73 98.19 0.001 0.001
20 1.310 [1.309 |1.310 |1.310 |20.27 101.36 | 0.000 0.000
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4. Repeatability:

The results of repeatability of Cyclobenzaprine Hydrochloride and Aceclofenac are shown in table no.20
and 21, which predicted that the relative standard deviation (%RSD) was found to be not more than 2%.

Table No. 20 Repeatability study of Cyclobenzaprine hydrochloride

Sr No. | Concentration | Absorbance Amount Found %Amount Found
1 6 0.225 6.00 100.00
2 6 0.225 6.00 100.00
3 6 0.224 5.97 99.52
4 6 0.224 5.97 99.52
5 6 0.224 5.97 99.52
6 6 0.224 5.97 99.52
7 6 0.224 5.97 99.52
8 6 0.224 5.97 99.52
9 6 0.223 5.94 99.05
10 6 0.223 5.94 99.05

Mean 5.97 99.52

SD 0.01807

%RSD 0.30261

Table No. 21 Repeatability study of Aceclofenac

Sr. No. | Concentration | Absorbance Amount Found %Amount Found
1 15 0.965 14.97 99.79
2 15 0.965 14.97 99.79
3 15 0.965 14.97 99.79
4 15 0.965 14.97 99.79
5 15 0.967 15.00 100.00
6 15 0.966 14.98 99.90
7 15 0.966 14.98 99.90
8 15 0.966 14.98 99.90
9 15 0.966 14.98 99.90
10 15 0.966 14.98 99.90

Mean 14.98 99.90

SD 0.009851

%RSD 0.065761

5. LOD and LOQ:

The limit of detection (LOD) was evaluated by determining the minimum level of concentration for
Cyclobenzaprine hydrochloride and Aceclofenac that could be detected using this analytical method. The
limit of quantification (LOQ) was studied by estimating the minimum concentration that could be
quantified with acceptable accuracy and precision. The LOD for Cyclobenzaprine hydrochloride was
found to be 0.63pug/mL and LOQ was found to be 1.91pg/mL, and for Aceclofenac LOD and LOQ was
found to be 0.034 ug/mL and 1.030 pg/mL respectively shown in table no. 22.

Table No. 22: LOD & LOQ Study.

Parameter Cyclobenzaprine Hydrochloride | Aceclofenac
LOD 0.63 0.034
LOQ 1.91 1.030
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RESULT SUMMARY
Table no. 23 Result summary
Sr. No. | Validation parameters Result
Cyclobenzaprine Aceclofenac
Hydrochloride
1 UV detection wavelength (nm) 233nm 268.9nm
2. Isobestic point wavelength (nm) 245nm
2 Linearity range (pg/ml) 2-1091pg/mL 5-2591pg/mL
3 Standard regression equation y=0.035x-0.015 y=0.065x-0.008
4 Correlation coefficient (R?) R?=0.998 R?=0.998
5 Precision (% RSD)
Interday 0.1 0.1
Intraday 0.1 0.1
6 Repeatability (n=10) 0.065761 0.30261
7 % Recovery (Accuracy, 80 99.91 99..71
"=9) 100 100 100.03
120 99.47 99.43
8 LOD (pg/ml) 0.63 0.034
9 LOQ (pg/ml) 1.91 1.030
10 Assay (% Label claim)
Method | (Simultaneous equation) 99.49 99.03
Method Il (Q absorbance ratio method) 99.90 99.5
CONCLUSION:

The solubility of Cyclobenzaprine hydrochloride and Aceclofenac in distilled is very low. To improve
solubility of drugs in distilled water, mixed hydrotropic solubilization technique had been employed. It
was found that solubility of both drugs in distilled water increased by 20 fold as compared to other
methods. The proposed method has been new, simple, cost effective, accurate, sensitive, free from
toxicity, environment safe and precise. This developed method can be adopt for routine analysis of
Cyclobenzaprine hydrochloride and Aceclofenac in tablet dosage form. Presence of hydrotropic agent do
not show any significant interference in the spectrophotometric assay. Thus further confirming the
applicability and reproducibility of the developed method.
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