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ABSTRACT

A simple, precise, accurate, sensitive and economical reversed phase high performance liquid chromatographic
method was developed and validated for the simultaneous determination of Mesalamine (MSL) and Prednisolone
(PRD) in combined dosage forms in accordance with the analytical parameter mentioned in the ICH guidelines.
Chromatographic separation of the drugs was achieved on C-18 Phenomenex column(250mm X 4.6mm i.d) and a
mobile phase composed of Acetonitrile: phosphate buffer(p™ adjusted to 6 with Orthophosphoric acid) (20:80
v/v). The detection was carried out at 330nm. The retention times of Mesalamine and Prednisolone were found
to be 4.373 min and 1.589min, respectively. Linearity was established for Meselamine in the range of 5-25ug/ml
and Prednisolone in the range of 2-10ug/ml. The percentage recoveries of Mesalamine and Prednisolone were
found to be 99.57% and 100.63% respectively. Correlation coefficient of Mesalamine was found to be 0.9973 and
for Prednisolone it is 0.9984. The method showed adequate precision with smaller RSD (less than 1%).
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transmural inflammation, which may affect any part
of the gastro intestinal tract.

IBD is a mild to moderate disease, but when no care
is given properly it may lead to life threatening
complications IBD is major risk factor and
continues to be a major health problem in many
areas of the world. Amino salicylates (MSL) and
corticosteroids (PRD) are the effective and well
tolerated first line therapy of this disease.
Mesalamine belongs to a group of amino salicylates
or 5-ASA group and Prednisolone comes under
corticosteroids. MSL and PRD have major role in
maintaining the re-emission of intra bowel disease.
They act on the inflamed lining of the gut (intestine)
to prevent the formation of substance that causes
inflammation. Therefore different preparations of
this two are combined are used depending on the
pattern of inflammation. Higher doses are
prescribed in acute attacks and lower doses used to
maintain re-emission. The research work done with
a lower dose of MSL (250mg) and high dose of
PRD (100mg) in a combination therapy.

MATERIAL AND METHODS

MSL and PRD pharmaceutical grade were procured
from Mylan laboratories Pvt. Ltd. Hyderabad and
Yarrow chem. Products, Dombivalli, Mumbai
respectively. Hydrochloric acid, Sodium hydroxide
and Disodium hydrogen phosphate were purchased
from nice chemicals Pvt. Ltd, Mumbai. The HPLC
grade water procured from Research lab fine chem.
industries, Mumbai. The LC system includes two
LC-20 AD vp solvent delivery module, SPD-M 20A
vp UV-visible PDA detector, software CLASS-VP
and column(Phenomenex C-18 Chromosil, 5u
particle size, 250mm X 4.6mm i.d), injection
through Rheodyne injector port by Hamilton
syringe. An electronic balance (Shimadzu BL 220H,
0.001, 220G), UV Spectrophotometer (Shimadzu
UV-1700, Pharmaspec, Japan), PH  Meter
(Systroniks), Vaccum filter (Tarsons rockyvac 300),
a probe sonicator (Amplitude, model SPS200) were
used in this study.
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Selection of mobile phase and chromatographic
conditions

Chromatographic separation studies were carried
out on a C-18, column on working standard solution
of MSL (25pg/ml) and PRD (10pg/ml). Initially
trials were carried out using Acetonitrile: Phosphate
buffer in various proportions along with varying
pH, to obtain the desired system suitability
parameters. After several trials Acetonitrile:
Phosphate buffer (pH adjusted to 6 with
Orthophosphoric acid) (20:80v/v), at 1.5ml/min
flow rate was chosen as the mobile phase, which
have good resolution and acceptable peak
parameters.

Preparation of standard stock solution

50mg of MSL and PRD weighed accurately and
transferred them separately in to 50 ml volumetric
flask, dissolved and made up to the mark with M/P
(80:20v/v). From the stock solution (1000ug/ml),
diluted further to obtain final concentrations of
MSL (25pg/ml) and PRD (10ug/ml) were prepared
using the same solvent.

Preparation of Mobile phase

Mobile phase was prepared by mixing 5.6ml of
0.2M NaOH in 50ml of 0.2M potassium di
hydrogen phosphate made up the volume with
water, the pH was adjust to 6 by adding
Orthophosphoric acid, filtered through 0.45u
membrane filter paper and degassed. Buffer and
ACN are adjusted in the ratio of 80:20 v/v. The
mobile phase was pumped at 1.5ml/min and the
injection volume for both standard and sample are
20ul.

Selection of detection wavelength

From the standard stock solution further dilutions
were done using the same solvent and scanned over
the range of 200- 400 nm and the spectra was
obtained and it shows maximum absorbance at
330nm (MSL) and 246nm (PRD).

Preparation of sample solution

A quantity of powder equivalent to 50mg MSL and
20mg of PRD from synthetic mixture were
transferred in to 50 ml volumetric flask containing
the solvent, sonicated, filtered and diluted to obtain
a final concentration in the ratio of 2:5. This test
solution was injected and chromatogram was
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recorded, thus results calculated to determine
amount of drug present in the formulations.

Method Development

To optimize the RP-HPLC parameters, several
mobile phase compositions were tried. A
satisfactory separation and good peak symmetry for
MSL and PRD was obtained with a mobile phase
Acetonitrile: Phosphate buffer, pH 3.5 (20:80 v/v)
at a flow rate of 1.5ml/min to get better
reproducibility and repeatability. Quantitation was
carried out at 330nm based on peak area. Complete
resolution of the peaks with clear base line was
obtained (Figure No.l). System suitability test
parameters for MSL and PRD for the proposed
method are reported in Table No.1.

Validation of the Proposed Method

The proposed method has been validated for the
simultaneous determination of MSL and PRD in
synthetic mixture as per ICH guidelines.

RESULTS AND DISCUSSION

Linearity

Linear correlation was obtained between peak area
Vs concentrations of MSL and PRD in the
concentration ranges of 5-25ug/ml and 2-10pg/ml.
Range

Range is the interval between upper and lower
concentration (amount) of analyte. The linear
response was observed over a range of 5-25pg/ml
for MSL and 2-10pg/ml PRD and the calibration
curves of these two drugs at 330nm.

Method precision (Repeatability)

The RSD values for MSL and PRD were found to
be 0.32 and 0.30 %, respectively (Table No.3). The
RSD values were found to be < 2%, which indicates
that the proposed method is repeatable.

Intermediate precision (Reproducibility)

The low RSD values of interday (0.41-0.85% and
0.35-0.93%) and intraday (0.30-0.80% and 0.32-
0.64%) for MSL and PRD, respectively, reveals that
the proposed method is precise (Table No.2).

LOD and LOQ

LOD values for MSL and PRD were found to be
7.4676pg/ml and 0.6280pg/ml, respectively and
LOQ values for EPE and PCM were found to be
22.628ug/ml and 1.903pg/ml respectively (Table
No.2). These data show that the proposed method is
sensitive for the determination of MSL and PRD.
Accuracy

The recovery experiment was performed by the
standard addition method. The low value of
standard deviation indicates that the proposed
method is accurate.

Assay

The proposed validated method was successfully
applied to determine MSL and PRD in synthetic
mixture. The result obtained for MSL and PRD was
comparable with the Corresponding labeled
amounts (Table  No.5). The  RP-HPLC
chromatogram for MSL and PRD in sample was
recorded and is shown in Figure.

Table No.1: System suitability parameters of chromatogram for MSL and PRD

S.No Parameters MSL *RSD (n=6) PRD=* RSD (n=6)
1 Retention time 4.3704%0.1150 1.5808+0.4205
2 Tailing factor 1.382 +0.9110 1.07 £1.56
3 Theoretical plates 3487+1.80 1754+1.47
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Table No.2: Regression analysis data and summary of validation parameters for proposed method

S.No Parameters RP-HPLC METHOD
MSL PRD
1 Concentration range (ug/ml) 5-25ug/ml 2-10ug/ml
2 Regr?flzlxef‘f“"“ 2184.7840x + 40565.4000 | 1125.9480x + 10962.2000
3 Correlation coefficient (1) 0.9973 0.9984
4 LOD(pg/ml) 7.4676 0.6280
5 LOQ(pg/ml) 22.629 1.903
6 % Recovery (n=3) 99.57+0.107 100.63+0.620
7 Repeatabilify (% RSD) 032 030
(n=6)
5 Prec“”ig:{;’rﬁfym (n=3) 0.41-0.85 0.35-0.93
0.30-0.80 0.32-0.64
Intraday
Table No.3: Precision data for MSL and PRD
S.No MSL and PRD | Retention time (min) Peak area Tailing factor
) (5 and 2pg/ml) MSL PRD MSL PRD MSL PRD
1 1 4.363 1.589 154331 70428 1.216 1.770
2 2 4.373 1.577 155774 70488 1.244 1.731
3 3 4.368 1.572 156032 70635 1.230 1.724
4 4 4.372 1.581 154400 70787 1.232 1.732
5 5 4.376 1.585 154719 70220 1.219 1.750
6 Mean 4.3704 1.5808 155051.2 | 70511.6 1.2282 1.7414
7 SD 0.00502 | 0.00664 | 494.9966 | 214.2715 | 0.01118 0.01864
8 %RSD 0.1150 0.4205 0.32 0.30 0.9110 1.070
Table No.4: Recovery data for the proposed method (n = 3)
S.No | Drug | Level Amount of sample Amount of standard Mean %
taken (ng/ml) spiked (ng/ml) Recovery = SD
I 15 14.92 99.45
1 MSL 11 20 19.93 99.65
111 25 24.9 99.62
I 6 5.97 99.92
2 PRD 11 8 8.09 101.07
I 10 10.09 100.9

Table No.5: Analysis of MSL and PRD in synthetic mixture by proposed method (n= 6)

S.No Sample No Label claim (mg) Amount found (mg) % Label claim
1 MSL 250 248.9 99.6
PRD 100 99.09 99.14
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Figure No.1: Chromatogram of standard solution of MSL (10ug/ml) and PRD (4pg/ml) at 330nm
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Figure No.2: Calibration standard graph of MSL at 330nm
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Figure No.3: Chromatogram of standard solution of MSL at 330nm
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Figure No.4: Calibration standard graph of PRD at 330 nm
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Figure No.5: Chromatogram of standard solution of PRD at 330 nm
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Figure No.6: Chromatogram of sample solution of MSL (10pg/ml) and PRD (4pg/ml) at 330 nm

CONCLUSION

RP-HPLC method was developed for the
simultaneous estimation of MSL and PRD in bulk
and in pharmaceutical preparations. The developed
method was validated for linearity, accuracy,
method precision, intra-day and inter-day precision,
limit of detection and limit of quantification. The
method is simple, linear, precise, accurate and
suitable for simultaneous estimation of MSL and
PRD in their combined dosage form. Validation
parameters and Assay results for proposed method
are listed on table Based on the results, obtained
from the analysis using proposed method, it can be
concluded that the method has linear response in the
range of 5-25ug/ml and 2-10ug/ml for MSL and
PRD, respectively.
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