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Quantitative estimation of diacerein in bulk
and in capsule formulation using hydrotropic
solubilizing agents by UV-spectrophotometry
and the first order derivative using the area
under curve method
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Purpose: This study was designed to develop and validate two simple, rapid, and
economical UV-spectrophotometric and the first-order derivative methods using the
area under curve method for estimation of diacerein in bulk and in capsule formulation.
Materials and Methods: In this study, hydrotrophic solution of 8 M urea and 0.5 M
potassium citrate were employed as the solubilizing agent to solubilize a poorly
water-soluble drug, diacerein. In the UV-spectrophotometry method, two wavelengths
252.0 nm and 266.2 nm and in the first-order derivative spectrophotometric methods
two wavelengths 259.4 nm and 274.2 nm in 8 M urea and two wavelengths 247.8 nm
and 267.4 nm in the UV-spectrophotometry method and in the first-order derivative
spectrophotometric methods two wavelengths 259.2 nm and 274.2 nm in 0.5 M potassium
citrate were selected for determination of areas. Results: Hydrotrophic agents used did
not interfere in spectrophotometric analysis of diacerein. Diacerein followed linearity
in the concentration range of 2-12 pg/mL with a coefficient correlation of 0.999 for both
methods. Conclusion: The amount of drugs estimated by both proposed methods are in
good accord with label claim. The % RSD value in recovery, precision, and ruggedness
studies are found to be less than 2 indicate that the method is accurate, precise, and
rugged.
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INTRODUCTION

Diacerein chemically is 4,5-bis(acetyloxy)-9,10-dioxo-2-anthracene carboxylic
acid.l? It is a selective inhibitor of interleukin-1 having a protective effect on
granuloma-induced cartilage breakdown by a reduction in the concentrations
of proinflammatory cytokines. It is used in the symptomatic treatment of
osteoarthritis.’! The literature survey revealed many analytical methods includes
UV-spectroscopic methods,*” RP-HPLC,*'? and HPTLC methods!™! for the
estimation of diacerein in bulk, pharmaceutical formulation, and in biological
samples. The spectrophotometric methods available for diacerein in literature
reveal the use of dimethyl acetamide (DMA)!" and dimethyl sulfoxide (DMSO) I**!
to solubilize diacerein. Drawbacks of organic solvents include their higher
cost, toxicity, and pollution. In addition, diacerein is poorly soluble in water.
Therefore, hydrotropic solution may be a suitable alternative to exclude the use of
organic solvents. Special systems are required to solubilize poorly water-soluble
drugs. Hydrotropy is one of such techniques. Hydrotropy may be defined as a
phenomenon in which the water solubility of poorly water-soluble compounds
may be increased several folds by the use of diverse groups of hydrophilic solutes
called hydrotropes.!"l Hydrotropes commonly used includes sodium benzoate,




Pandey, et al.: Quantitative estimation of diacerein in bulk and in capsule formulation

sodium acetate, sodium salicylate, nicotinamide,
urea, trisodium citrate, sodium ascorbate, piperazine,
caffeine, potassium citrate, etc.'”?Hydrotropic agents
have been observed to enhance the solubility of
various substances in water.!"® The mixed hydrotropic
solubilization process is used to increase the solubility
of poorly water-soluble drugs by using blends of
hydrotropic agents. There was a miraculous synergistic
effect on enhancement in solubility of a poorly water-
soluble drug by mixing two hydrotropic agents.!"”!
In the literature, several methods were reported for
estimation of poorly water-soluble drugs using
hydrotropic solubilizing agents.*>*! Therefore, it was
thought useful to utilize this hydrotropic solution to
extract out the drug from fine powder of tablets to
carry out spectrophotometric estimation.

The objective of the present investigation is to develop
simple, precise, and accurate UV-spectrophotometric
and first-order derivative methods for determination
of diacerein in bulk and in the capsule dosage form
using hydrotropic solubilizing agents. The developed
methods were validated as per the ICH guidelines.**!

MATERIALS AND METHODS

Chemicals

Diacerein supplied as a gift sample by Macleods
Pharmaceuticals Ltd., Mumbai. Capsule formulation
(Orcerein) was purchased from an Indian market,
containing Diacerein 50 mg.

Instrumentation

A UV-visible spectrophotometer (1700 Shimadzu,
software UV Probe 2.21) with a spectral bandwidth
of 1 nm was employed for all spectroscopic
measurements, using a pair of 10 mm matched
quartz cells.

Selection of solvent

Urea and potassium citrate solution were selected as
a solvent for developing spectral characteristics of
a drug. The selection was made after assessing the
solubility in different hydrotropic solvents.

Preparation of stock standard solutions

Stock standard solutions of diacerein were prepared
by dissolving 10 mg in a 100 mL volumetric flask
containing 25 mL (8 M urea) solution and the volume
was made up to the mark with water and again 10 mg
diacerein was dissolved in a 100 mL volumetric flask
containing 25 mL 0.5 M potassium citrate solution

and the volume was made up to the mark with
water to obtain concentrations 100 pug/mL each.
After appropriate dilutions, 10 pg/mL diacerein was
scanned in the UV-region, i.e. 400-200 nm. Diacerein
showed A__ 258.2 nm in urea solution and 257.4 nm
in potassium citrate solution.

Area under curve method

The area under curve method is used when a broad
spectrum of the drug is obtained. From the spectrum
of diacerein, the area under the curve in the range of
252.0-266.2 nm for the zero-order spectra [Figure 1]
and 259.4-274.2 nm for first-order derivative spectra
[Figure 2] were selected for determination of areas
using urea solution. In the case of potassium citrate
solution, two wavelengths 247.80 and 267.40 nm in the
UV spectrophotometric method [Figure 3] and in the
first-order derivative spectrophotometric method two
wavelengths 259.2 nm and 274.2 nm [Figure 4] were
selected for determination of areas.
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Figure 1: Zero-order spectra of diacerein showing A _ 258.2 nm in
8 M urea
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Figure 2: First derivative spectra of diacerein showing amplitude at
263.2 nmin 8 M urea
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Figure 3: Zero-order spectra of diacerein showing A__ 257.4 nm in

0.5 M potassium citrate
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Study of linearities curve

An appropriate volume of diacerein in the range of
0.2-1.2 mL were transferred into six separate 10 mL
volumetric flasks, from standard stock solutions of
urea and potassium citrate and the volume was made
up to mark with water to obtain concentration of
2-12 pg/mL each. The area of diacerein was measured
at selected wavelengths, and calibration curves were
plotted as concentration versus area.

Analysis of marketed formulation

An accurately weighed capsule content equivalent
to 10 mg of diacerein was transfer into a 100 mL
volumetric flask containing 25 mL (8 M urea) solution
and the volume was made up to the mark with water,
similarly 10 mg equivalent capsule content was
transferred in a 100 mL volumetric flask containing
25 mL (0.5M potassium citrate) solution and again
the volume was made up to the mark with water.
This stock solution was filtered through a 0.45 um
Whatmann filter paper. An appropriate volume of
solution was further diluted with water to obtain the
concentration 6 pug/mL of diacerein. The area of this
solution was measured at selected wavelengths and
the concentration of the drug was determined using
a linear regression equation. The analysis procedure
was repeated for six times with capsule formulation.
The results of analysis of the capsule formulation are
reported in Table 1 and 2.

Recovery study

The accuracy of the method was studied at three
different levels, i.e. 80%, 100% and 120% levels. To the
pre-analyzed sample solution (4 ug/mL of diacerein),
a known amount of drug standards of diacerein was
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Figure 4: First derivative spectra of diacerein showing amplitude at
264.2 nmin 0.5 M potassium citrate

Table 1: Results of the assay in 8 M urea

Drug uv- First-order
spectrophotometry derivative
Amount found % Amount found %
(%)[n=6] RSD (%)[n=6] RSD
99.77 0.81 99.04 1.97

Diacerein 50 mg
capsule formulation

Table 2: Results of the assay in 0.5 M potassium
citrate
Drug uv-
spectrophotometry
Amount found %
(%) [n=6] RSD
99.70 0.19

First-order
derivative
Amount found %
(%) [n=6] RSD
99.35 0.80

Diacerein 50 mg
capsule formulation

added. The solutions were reanalyzed by the proposed
method.

RESULTS AND DISCUSSION

Diacerein showed absorbance maximum at 258.2 nm
in the UV-spectrophotometric and 263.2 nm amplitude
in first-order derivative spectra in urea solution and
257.4 nm in UV-spectrophotometric and 264.20 nm
amplitude in first-order derivative spectra in
potassium citrate solution. Diacerein followed
linearity in both methods in the concentration range
of 2-12 ug/mL at their respective wavelengths in
zero-order and first-order spectra with the linear
regression equations Y = 0.1228X + 0.2289 in the
UV-spectroscopic method (r* = 0.9993) [Figure 5]
and Y'=0.0196X + 0.0483 in the first-order derivative
method (* = 0.999) [Figure 6] in urea solution, and
Y=0.2428X+0.4553 in the UV-spectroscopic method
(r* = 0.9996) [Figure 7] and Y = 0.0216X + 0.0189
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in the first-order derivative method (12 = 0.9992)
[Figure 8] in potassium citrate solution. The amount
of the drug estimated by using these two methods
was found to be in good agreement with the label
claim, which indicates that there was no interference
from the excipients commonly present in the capsule
formulation. These methods were validated for
accuracy, precision, and ruggedness. These methods
were found to be accurate indicated by low values
(<2) of % RSD. The precision of the methods were
studied as repeatability, intra-day and inter-day
precision. The % RSD values for precision studies
of diacerein were found to be < 2, which indicates
that the methods to be precise. Both these methods
are simple, economical, and rapid and can suitably
be used for determination of diacerein in bulk and
in capsule formulation. The results are shown in
Tables 3 and 4.

CONCLUSION

The developed UV-spectrophotometric and first-order
derivative methods for determination of diacerein
were found to be simple, accurate, precise, and
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Figure 5: Linear regression equations Y = 0.1228X + 0.2289 in the
UV- spectroscopic method (2 = 0.9993) in 8M urea
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Figure 7: Quantitative estimation of diacerein in bulk and in capsule
formulation: Linear regression equations Y = 0.2428X + 0.4553 in the
UV-spectroscopic method (2 = 0.9996) in 0.5 M potassium citrate

Table 3: Summary of validation parameters in 8 M
urea

Parameter UV-spectrophotometry  First-order
derivative
% Recovery (n =9) 100.21 99.24
% RSD 0.35 0.28
Precision (% RSD)
Intra-day (n = 3) 0.37-0.49 0.63-1.68
Inter-day (n = 3) 0.25-0.50 0.62-1.26
Repeatability [% RSD] 0.18 0.96
(n=6)
Ruggedness [% RSD]
Analyst-1 (n = 6) 0.021 0.036
Analyst-1l (n = 6) 0.035 0.031

Table 4: Summary of validation parameters in
0.5 M potassium citrate

Parameter UV-spectrophotometry First-order
derivative
% Recovery (n =9) 99.93 99.71
% RSD 0.22 0.37
Precision [% RSD]
Intra-day (n = 3) 0.04-0.30 0.33-0.67
Inter-day (n = 3) 0.05-0.25 0.30-0.45
Repeatability [% RSD] (n=6) 0.13 0.63
Ruggedness [% RSD]
Analyst-1 (n = 6) 0.41 0.86
Analyst-1l (n = 6) 0.57 0.72
area y=0.0196x+0.0483
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Figure 6: Linear regression equation Y=0.0196X + 0.0483 in the first-
order derivative method (=0.999) in 8M urea
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Figure 8: Linear regression equation Y = 0.0216X + 0.0189 in the
first-order derivative method (2 = 0.9992) in 0.5 M potassium citrate
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economical. These methods were proved to be rugged
and can be used for routine analysis of diacerein in
bulk and in capsule formulation.
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