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The objective of this study was to develop simple, precise, accurate,
reproducible and economical vireodt's method for simultaneous estimation
of mesalamine (MSM) and prednisolone (PRD) in combined oral dosage form.
The method involved measurement of absorbance at two wavelengths,
332nm and 246nm, Amax of MSM and PRD, respectively in phosphate buffer
(pH 7.4) with dimethyl formamide (DMF) as cosolvent. The linearity was
obtained in the concentration range of 5-50 pug/ml and 2-20 pg/ml for MSM
and PRD, respectively. The average percent recovery of MSM and PRD was
found to be 99.19+0.78% and 99.71+0.82%, respectively. The accuracy and
precision were determined and recovery studies confirmed the accuracy of
the developed method that was carried out following the International
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to be rapid, specific, precise, accurate, and reproducible and can be
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INTRODUCTION: Mesalamine (MSM) (Figure 1) is
chemically (5—amino—2-hydroxy benzoic acid), is an
anti-inflammatory drug used to treat inflammation of
the digestive tract (crohn’s disease) * 2 and mild to
moderate ulcerative colitis >. It is a bowl-specific amino
salicylate drug that is metabolized in the gut and has its
predominant actions there, thereby having fewer
systemic side effects .

COOH
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FIGURE 1: CHEMICAL STRUCTURE OF MESALAMINE (MSM)
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Prednisolone (PRD) (Figure 2) is chemically (118)-11,
17, 21 trihydroxypregna-1, 4-diene-3, 20-dione), is a
typical glucocorticoid has been used for the treatment
of ulcerative colitis as the second line drug in the
therapy > ® It has predominant glucocorticoid and low
mineral corticoid activity and used for the treatment of
a wide range of inflammatory and auto-immune
diseases ’.

FIGURE 2: CHEMICAL STRUCTURE OF PREDNISOLONE (PRD)
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The combination of these two drugs is not official in
any pharmacopoeia; hence, no official method is
available for the simultaneous estimation of MSM and
PRD in their combined dosage forms. Literature survey
does not reveal any simple spectro-photometric or
chromatographic method for simultaneous estimation
of MSM and PRD in combined dosage forms. The
present communication describes simple, sensitive,
rapid, accurate, precise and economical
spectrophotometric method (vireodt's method) based
on simultaneous equation for estimation of both drugs
in their combined oral dosage forms.

MATERIALS AND METHOD:

Instrument: A Shimadzu model UV-1800, UV-VIS
Spectrophotometer, with matched quartz cell
corresponding to 1cm path length.

Reagents and Materials: MSM and PRD were supplied
as a gift samples by Cipla Ltd., Ratlam (India) and
Kwality Pharmaceuticals Pvt. Ltd., Amritsar (India)
respectively. All other chemicals and reagents used
were analytical grades.

Preparation of Standard Stock Solutions: Standard
stock solutions (1000pg/ml) of MSM and PRD were
prepared by accurately weighed 10 mg of MSM and
PRD transferred in to 100 ml of volumetric flasks
separately. Dissolved and diluted in minimum quantity
of dimethyl formamide (DMF) and made up to the
volume 10 ml with PBS (pH 7.4).

Study of Spectral and Linearity Characteristics: The
standard stock solutions of MSM and PRD were further
diluted with minimum quantity of dimethyl formamide
(DMF) then finally diluted with PBS (pH 7.4) to get a
concentration of 10 pg/ml of each. Both the solutions
were scanned in the spectrum mode between the
ranges of 200-400 nm against PBS (pH 7.4) as a blank
and the overlain spectrum was recorded. The overlain
spectra showed isoabsorptive point at 287 nm.

Simultaneous Equation Method: In quantitative
estimation of two components by simultaneous
equation method, two wavelengths i.e. 332nm, Amax Of
MSM and 246nm, Amax of PRD were selected from the
overlain spectra. A set of two simultaneous equations
were framed using absorptivity coefficient at selected
wavelengths.
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The concentrations of two drugs in the mixture were
calculated using the following equations.

C= Aiay,—Ajay; - Eq. (i)
axi ay,- axpay:
CG=Arax;—Arax;  -------------- Eq. (ii)

ayi aXp - ayz axp

Simultaneous equation was developed using the
following set of equations:

At 332nm A; = axibcy + ayibcy (1)

At 246nm A; = axybey + ay;bcy (2)

Where C, and C, are concentration of MSM and PRD,
respectively.

A1 and A, are absorbance at 332nm and 246nm
respectively; ax; and ax; are absorption coefficient of
MSM at 332nm and 246nm respectively; ay; and ay;
are absorption coefficient of PRD at 332nm and 246nm
respectively;

b=1 (for measurement in 1cm cells).

The calibration curves for MSM and PRD were
prepared in the concentration range of 5-50 pug/ml and
2-20 pg/ml for MSM and PRD, respectively at all
selected wavelengths 89,10

Substituting the values of ax;, axp, ay; and ay, (from
table 1 and 2) the equation could be rearranged as:

A; =0.028c, + 0.0016¢,
A; =0.0334c¢, + 0.0595¢,
Where C, and C, are the concentration in ug/ml.

Statistical Validation of Proposed Method ' % The
method was validated according to ICH Q2 B guidelines
for validation of analytical procedures in order to
determine the linearity, sensitivity, precision and
accuracy for the analytes.

Linearity (Calibration Curve): Linearity was studied by
plotting the calibration curves using the standard
solutions in concentration range of 5-50 ug/ml and 2-
20 pg/ml for MSM and PRD, respectively and linear
regression analysis was carried out.
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Limit of Detection (LOD) and Limit of Quantitation
(LOQ): LOD and LOQ of MSM and prednisolone were
calculated using the following equations; LOD = 3.3
(6/S) and LOQ = 10 (o /S), where o is standard
deviation (SD) of the y-intercept of calibration curve
and S is slope of regression equation 2.

Intermediate Precision (Inter-day and Intra-day
precision): Intermediate Precision of the method was
inter-day and intra-day analysis i.e. the analysis of
formulation was repeated six times in the same day
and on three successive days. The amount of drug was
determined and %RSD (relative standard deviation)
were calculated which should be less than 2 % *>.

Accuracy: In order to check the accuracy and
reproducibility of the developed method, recovery
study was carried out by taking standard mixture
solution of both drugs and absorbance was determined
at 332nm for MSM and 246nm for PRD.

Sensitivity: Sensitivity of both of these drugs was
separately evaluated by estimating Sandell’s sensitivity
(1g/cm?/0.0001 Abs unit) to determine the minimum
amount of substance that can be quantified in column
of unit cross section.

RESULTS AND DISCUSSION: In simultaneous equation
method, the primary requirement for developing a
method for analysis is that the entire spectra should
follow the Beer’s law at all the wavelength, which was
fulfilled in case of both these drugs. The overlain UV
absorption spectra of MSM and PRD exhibit Ay of 332
nm and 246 nm for MSM and PRD, respectively which
are quite separated from each other (Figure 3).
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FIG. 3: OVERLAIN UV ABSORPTION SPECTRA OF MSM AND PRD
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The two wavelengths were used for the analysis of the
drugs were 332nm (Amax of MSM) and 246 nm (Amax Of
PRD) and at which the calibration curves were
prepared for both the drugs. Standard calibration
curves for MSM and PRD were linear and obey Beer
Lambert's law in concentration range of 5-50 ug/ml
and 2-20 pg/ml for MSM (Table 1, Figure 4) and PRD
(Table 2, Figure 5), respectively. The correlation
coefficients (r?) values 0.996 and 0.997 for MSM and
PRD, respectively at all the selected wavelengths and
the values were average of three readings with
standard deviation in the range of 0.0008 — 0.0059
(Table 3).
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FIGURE 4: CALIBRATION CURVE FOR MSM AT A,,.x 332nm
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FIGURE 5: CALIBRATION CURVE FOR PRD AT A, 246nm

3709



Jain et al., 1JPSR, 2012;

TABLE 1: ABSORBANCE AND ABSORBANCE COEFFICIENT OF MSM
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332 nm 246 nm
Conc. (pg/ml)
Absorbance El%lcm Absorbance El%lcm
5 0.13 260 0.18 360
10 027 270 0.35 350
15 0.42 280 0.47 313
20 0.60 300 0.69 345
25 0.75 300 0.91 364
30 0.87 290 1.11 370
35 0.99 280 1.24 354
40 1.08 270 1.27 317
45 1.31 290 1.34 297
50 1.47 290 1.35 270
Mean ax; = 280 Mean ax, = 334
* All the values were average of three readings (n=3)
TABLE 2: ABSORBANCE AND ABSORBANCE COEFFICIENT OF PRD
332 nm 246 nm
Conc. (ug/ml)

absorbance El%lcm absorbance El%lcm

2 0.01 50 0.14 700

4 0.01 25 0.22 550

6 0.01 16 0.33 550

8 0.02 25 0.49 610

10 0.01 10 0.61 610

12 0.02 16 0.72 600

14 0.01 07 0.84 600

16 0.02 12 0.91 560

18 0.01 05 1.06 580

20 0.02 10 1.18 590

Mean ay;=16 Mean ay, = 595

* All the values were average of three readings (n=3)

LOD values of calibration curves indicates the lowest
concentration of analyte(s) in a sample that can be
detected under a stated experimental conditions and
LOQ values of calibration curves indicates the lowest
concentration of analyte(s) in a sample that can be
determined with acceptable precision and accuracy
under the stated experimental conditions. LOD values
were found to be 0.67 and 0.047 for MSM and PRD,

respectively and LOQ values were found to be 2.04 and
0.14 for MSM and PRD, respectively (Table 3).

The precision study carried out by inter and intraday
study and % RSD found to be for intra-day were 0.88
and 1.01 and for inter-day 1.0 and 0.73 for MSM and
PRD, respectively (Table 4).

TABLE 3: LINEAR REGRESSION ANALYSIS OF CALIBRATION CURVES OF MSM AND PRD

Optical characteristics MSM PRD

Amax (nm) 332 nm 246 nm
Beer lambert’s law limits (ug/ml) 5-50 2-20

Molar absorptivity (L,mol'em™) 4.287 x 10° 21.44 x 10
Sandell’s sensitivity (ug.cmz/ 0.001 abs unit) 0.357 0.168
Regression equation y =0.02893x - 0.00591 y =0.05864x + 0.00455

Slope (m) 0.02893 0.05864

Intercept (c) 0.00591 0.00455

Correlation coefficient (r’) 0.9962 0.9977
LOD (ug/ml) 0.67 0.047
LOQ(pg/ml) 2.04 0.14
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TABLE 4: INTERMEDIATE PRECISION STUDY (INTER-DAY AND INTRA-DAY PRECISION)

Intraday precision

Inter day precision

% Recovery

% Recovery

MSM PRD MSM PRD
After 1hr 100. 14 100.50 First day 100.33 100.10
After 2hr 99.62 98.78 Second day 99.20 98.90
After 3hr 100.32 99.25 Third day 98.35 100.20
After 4hr 98.20 99.10
After 5hr 98.50 101.20
After 6hr 98.30 98.30
Mean 99.18 99.62 Mean 99.29 99.73
SD 0.87 1.00 SD 0.9900 0.72
% RSD 0.88 1.01 % RSD 1.00 0.73
The accuracy of the method was confirmed by recovery  REFERENCES:

studies from synthetic mixtures of standard additions
method. The recovery of MSM and PRD from the
standard mixture solution was found to be
99.19+0.78% and 99.71+0.82% respectively (Table 5).
The recovery results indicated that the method was
accurate.

TABLE 5: RECOVERY STUDIES OF SYNTHETIC MIXTURES OF MSM
AND PRD
Drug in standard mixture

] %Recovery
MSM PRD MSM PRD
12.5 0.5 100.14+ 1.07 100.88+1.48
25 1 98.32+0.41 99.96+0.35
37.5 1.5 98.84+0.52 99.62+0.87
50 2 98.07+0.59 98.58+0.11
62.5 2.5 99.58+0.29 99.55+0.36

* All the values were average of three readings (n=3)

CONCLUSION: The proposed method for simultaneous
estimation of MSM and PRD in combined oral dosage
forms was found to be simple, accurate, precise,
reproducible, economical and rapid. In the method,
percentage recovery was close to 100% and % RSD was
less than 2% for both the drugs. Hence, it can be
employed for routine analysis in quality control.
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