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INTRODUCTION

The drugs and combinations of the drugs are
needed to be analyzed qualitatively and quantita-
tively. For analysis of the drugs different analytical
methods are routinely used. The analytical methods
are classified as classical and instrumental. The clas-
sical methods are further classified into gravimet-
ric, titrimetric etc. As these methods are simple but
less precise and more time consuming so nowadays
these methods are not suggested for routine analy-
sis. But more precise and simple methods are needed
for the estimation of the drugs. Diclofenac sodium
(DICLO) is chemically sodium{2-(2-(2,6-
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dichlorophenylamino)-phenyl)}acetate Figure 1. It is
official in IP,[1] BP[2] and USP[4] is a potent analgesic,
non-steroidal anti-inflammatory drug (NSAID). It is used
in inflammatory and painful diseases of rheumatic and
non-rheumatic origin. The exact mechanism of action[5]

is unknown but is thought to be inhibiting prostaglandin
synthesis by inhibiting cyclo-oxygenase. Diclofenac so-
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ABSTRACT

A simple UV-spectrophotometric method has been developed for the si-
multaneous estimation of dicyclomine hydrochloride and diclofenac so-
dium in bulk and its formulation. The Vierodt�s method implemented for

the formation and solving simultaneous equations. The absorbance maxima
of dicyclomine and diclofenac used were 267nm and 280 nm, respec-
tively. The Calibration curves were linear with correlation coefficient of
0.997 and 0.999 over the concentration range of 2-10 ìg/mL and 5-25ìg/

mL for dicyclomine and diclofenac respectively. The mean percent re-
covery was found to be 100.46±1.09 and 100.47±1.45 for dicyclomine

and diclofenac respectively. The method is validated according to ICH
guidelines. From the results, one can state that, the method was is pre-
cise, accurate and sensitive. The present developed method was success-
fully applied for routine laboratory analysis of drugs.
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Figure  1 : Structure of diclofenac sodium

id27045206 pdfMachine by Broadgun Software  - a great PDF writer!  - a great PDF creator! - http://www.pdfmachine.com  http://www.broadgun.com 

mailto:dilipapatil@gmail.com


Dilip A.Patil et al. 411

Full Paper
ACAIJ, 15(10) 2015

An Indian Journal
Analytical CHEMISTRYAnalytical CHEMISTRY

dium acts by cyclo-oxygenase inhibition, reduction
of arachidonic acid release and enhancement of
arachidonic acid uptake. It also exhibits bacterio-
static activity by inhibiting bacterial DNA synthe-
sis[6].

Diclofenac results in a dual inhibitory effect on both
the cyclo-oxygenase and lipoxygenase pathways[7].
Diclofenac sodium is used for the relief of signs and
symptoms of osteoarthritis, rheumatoid arthritis and
ankylosing spondylitis. It is often used to treat chronic
pain associated with cancer[8].

Dicyclomine is chemically 2-(diethylamino)-
ethyl-bi-(cyclohexane)-1-carboxylate. It is used as
an antispasmodic and anticholinergic agent.[2] Fig-
ure 2, Dicyclomine relieves smooth muscle spasm
of the gastrointestinal tract[8]. Dicyclomine action is
achieved via a dual mechanism: a specific anti-cho-
linergic effect (antimuscarinic) at the acetylcholine-
receptor sites and a direct effect upon smooth muscle
(musculotropic).

It is used as an anti spasmodic and in urinary incon-
tinence. This dual mode of action provides a spe-
cific anti-cholinergic effect at acetylcholine recep-
tor and a direct effect upon smooth muscle, but with
a rarely causes any side effect[9].

MATERIALS AND METHODS

Methanol, diclofenac sodium and dicyclomine
HCl tablets were obtained from local market. Pure
samples of diclofenac sodium and dicyclomine hy-
drochloride were obtained from manufacturer as gift
samples. All the chemicals used throughout the ex-
periment are of analytical grade and used as such
supplied by the manufacturer.

Preparation of stock standard solutions of DCY
and DICLO

Accurately weighed 10 mg of DCY and 10 mg
of DICLO were transferred into separate 100 mL
volumetric flasks. Each drug was dissolved in 50
mL methanol and shaken for 10 min. Then, the vol-
ume was made up to the mark with distilled water to
give final strength of 100 µg/mL of DCY and 100µg/

mL of DICLO.

Selection of analytical wavelengths

Appropriate volume, 1.0 mL of DCY and 1.0
mL of DICLO standard solution was transferred to
separate 10 mL volumetric flasks and the volume
was adjusted up to the mark with distilled water to
get concentration 10 µg/mL of DCY and 10 µg/mL

of DICLO. Both the drug solutions were scanned
separately between 200-400 nm Figure 3, 4. The
overlain spectra of both drugs were recorded. From
overlain spectra, wavelengths 267 nm (ë

max
 of DCY)

and 280 nm (ë
max

 of DICLO) were selected for analy-
sis of both drugs using simultaneous equation method
(Cramers rule) Figure 5.

Linearity study of DCY and DICLO

Aliquot portions of DCY were transferred into
10 mL volumetric flasks. The volume was adjusted
up to the mark with distilled water to obtain con-
centrations 2, 4, 6, 8 and 10 µg/mL of DCY. Absor-

bance of these solutions were measured at 267 nm;
TABLE 1. Calibration curve was constructed by plot-
ting absorbance versus concentration as shown in
Figure  6.

Aliquot portions of DICLO were transferred into
10 mL volumetric flasks. The volume was adjusted
to the mark with distilled water to obtain concentra-
tions 5, 10, 15, 20 and 25 µg/mL of DICLO. Absor-

bance of these solutions was measured at wavelength

Figure  2 : Structure of dicyclomine hydrochloride

Dicyclomine is an anticholinergic drug. It exerts
its action by inhibiting muscarinic receptors on
smooth muscles and prevents the effect of acetyl-
choline. Inhibition of acetylcholine produces relax-
ation of smooth muscles of gastrointestinal tract and
genitourinary tract and reduces the painful spasm and
cramp. It inhibits gastrointestinal propulsive motil-
ity and reduces gastric acid secretion. It also has a
direct relaxant effect on smooth muscle. It readily
crosses the blood brain barrier and produces CNS
effects[10]. Detailed literature survey for diclofenac
sodium, dicyclomine hydrochloride revealed that
few methods of estimation are available based on
different techniques[11-20].
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Figure  5 : Overlie spectra of diclofenac sodium and dicyclomine hydrochloride

Figure  4 : UV spectra of dicyclomine hydrochloride

Figure 3 : UV spectra of diclofenac sodium

Conc. of DCY (µg/mL) Absorbance  SD (n = 5) % RSD 

2 0.081 ± 0.0013 0.80 

4 0.143 ± 0.0043 1.26 

6 0.196 ± 0.0035 0.70 

8 0.270 ± 0.0063 0.94 

10 0.337 ± 0.0063 0.74 

 

TABLE 1 : Linearity study for DCY at 267 nm

280 nm TABLE 2. Calibration curve was constructed
by plotting absorbance versus concentration as shown
in Figure 7.

Estimation of Dicyclomine and diclofenac in
sample

Methodology

Simultaneous equation method uses two selected
wavelengths, one is ë

max
 of dicyclomine and other is

ë
max

 of diclofenac. The stock solutions of both the
drugs were further diluted separately with methanol
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Figure  6 : Calibration curve of DCY

TABLE 2 : Linearity study for DICLO at 280 nm

Conc. of DICLO 
(µg/mL) 

Absorbance  SD(n = 
5) 

% 
RSD 

5 0.207 ± 0.0052 1.24 

10 0.374 ± 0.0063 1.15 

15 0.606 ± 0.0071 1.38 

20 0.818 ± 0.0066 0.97 

25 1.033 ± 0.0087 1.42 

to get a series of standard solutions of 2-10 ìg/ml

for dicyclomine hydrochloride and 5-25 ìg/ml for

diclofenac sodium for both drugs calculated at both
wavelengths. Concentrations in the sample were
obtained by using these equations.

(1)

(2)

Where, A1 and A2 are absorbance of mixture at 267
nm and 280 nm respectively.

ax1 and ax2 are absorptivity of diclofenac at ë1
and ë2 respectively.

ay1 and ay2 are absorptivity of dicyclomine at
ë1 and ë2 respectively.

Cx and Cy are concentrations of diclofenac and
dicyclomine respectively.

Application of proposed method for physical labo-
ratory mixture

Physical laboratory mixture of DCY and DICLO
was prepared by dissolving 20 mg of DCY and 50
mg of DICLO in 100 mL of volumetric flask with
methanol: distilled water (50:50). Appropriate vol-
ume 1.0 mL was transferred to 10 mL of volumetric
flask and diluted up to mark with the same solvent
to obtain concentration 20 mg/mL and 50mg/mL of
DCY and DICLO, respectively. The solutions were

Figure  7 : Calibration curve of DICLO
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scanned in the range 200-400 nm, absorbance of the
sample solutions were recorded at 267 nm and 280
nm i.e. A

1
 and A

2,
 respectively. The concentrations

of the two drugs in sample solution (C
DCY

 and C
DICLO

)
were determined, by using equation (1) and (2). Re-
sults are as shown in TABLE 3.

Analysis of marketed formulation

Twenty tablets (Dipospas®) were weighed; av-
erage weight determined and ground into fine pow-
der. A quantity of powder sample equivalent to 20
mg of DCY and 50 mg of DICLO was transferred
into 100 mL volumetric flask containing 50 mL metha-
nol and after that volume adjusted up to the mark
with methanol. The resulting solution was further
diluted to get concentration 20 mg/mL of DCY and
50 µg/mL of DICLO. Prepared solution was scanned

in the range of 200-400 nm and absorbance of sample
solutions at selected wavelengths were recorded
against blank. The concentrations of the two drugs
in sample solutions (C

DCY
 and C

DICLO
) were deter-

mined, using equation (1) and (2). The results of the
same are shown in the TABLE 4.

RESULTS AND DISCUSSION

The present method was validated in terms of

linearity, accuracy, precision and ruggedness.

a) Accuracy

Accuracy of the method was assessed by % re-
covery experiments performed at three different lev-
els i.e. 80, 100 and 120 %. To the pre-analyzed
sample solution a known amount of drug standard of
DCY and DICLO were added. The solutions were
re-analyzed by proposed method. Results of recov-
ery studies are shown in TABLE 5.

b) Prescion study:

Precision is the measure of how close the data
values are to each other for a number of measure-
ments under the same analytical conditions.

Intra-day and inter-day precision

Intra-day and inter-day variations were deter-
mined by analyzing three different solutions of DCY
and DICLO within the same day and three different
days over a period of week. Intra-day precision was
estimated by analyzing 6 mg/mL, 8 mg/mL and 10
mg/mL of DCY and 15 mg/mL, 20 mg/mL and 25
mg/mL of DICLO for three times within the same
day. Inter-day precision was estimated by analyzing
above mentioned concentrations of both the drugs
for three different days over a period of week. The

Drugs 
Amount Taken 

(µg/mL) 
Amount Found (n=6) 

% Amount Found 
(n=6) 

% RSD 

DCY 20 19.98 99.9 1.31 

DICLO 50 50.21 100.42 1.24 

 

TABLE 3 : Application of proposed method for physical laboratory mixture

Tablet sample Label claim (mg/tab) 
Amount found 

(n=6) 
% Amount found (n=6) % RSD 

DCY 20 20 98.9 1.43 

DICLO 50 50 100.37 1.38 

 

TABLE 4 : Results of analysis of marketed formulation

Level of 
recovery 

Initial amount 
(g/mL) 

Concentration of excess drug added 
(g/mL) 

% Recovery 
(n=3) 

% RSD 

DCY DICLO DCY DICLO DCY DICLO DCY DICLO 

80 6 15 4.8 12 100.47 100.59 0.71 1.27 

100 6 15 6 15 100.66 100.23 1.55 1.87 

120 6 15 7.2 18 100.25 100.6 1.01 1.21 

 

TABLE 5 : Results of recovery studies
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results are shown in TABLE 6.

c) Ruggedness

Ruggedness of the method was proved by ana-
lyzing the standard solutions 6 µg/mL of DCY and

15 µg/mL of DICLO by two different analysts using

the same experimental and environmental conditions.
The results are shown in TABLE 7.

d) Limit of Detection and Limit of Quantifica-
tion:

The LOD and LOQ for DCY and DICLO were
studied by a series of dilute solutions with known
concentrations. Limit of Detection (LOD) = 3.3 (SD/
S), where SD is the residual standard deviation and
S is the slope of the line. The calculation method is
again based on the standard deviation of the response
(SD) and the slope of the calibration curve (S) ac-
cording to the formula LOQ = 10(SD/S). The LOD
and LOQ for DCY and DICLO were found suitable
as represented in TABLE 9.

CONCLUSIONS

The proposed method is simple for simultaneous

Drug 
Amount taken 

(g/mL) 

Intra-day (n = 3) Inter-day (n = 3) 
Amount found 

(g/mL) 
% RSD 

Amount found 
(g/mL) 

% 
RSD 

DCY 

6 6.13 1.07 6.34 1.40 

8 8.16 1.45 8.11 1.35 

10 10.14 0.97 10.21 1.27 

DICLO 

15 15.67 1.19 15.62 0.89 

20 20.48 1.41 20.15 1.55 

25 25.26 1.31 25.61 0.83 

 

TABLE 6 : Results of intra-day and inter-day precision study

Drug 
Analyst I (n = 6) Analyst II (n = 6) 

% amount found % RSD % amount found % RSD 

DCY 100.69 1.37 101.24 1.67 

DICLO 98.86 1.05 99.27 1.51 

 

TABLE 7 : Results of ruggedness study

TABLE 8 : Limit of detection and limit of quantification

Parameter 
Measured Value (ìg mL- 1) 

DCY DICLO 

Limit of Detection 0.037 0.141 

Limit of Quantification 0.421 0.345 

 estimation of dicyclomine hydrochloride and
diclofenac sodium in bulk and tablet formulation.
The analysis of the mixture was done without any
interference of excipients and additives. The simul-
taneous determination of the drugs in pure and tablet
forms were done without any preliminary separa-
tion step, so the present method is more economical
and less time consuming compared to other chro-
matographic methods.
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