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ABSTRACT

A simple, reliable and reproducible reverse phase HPL C and UV-spectro-
scopic methods were developed for the determination of mesalamine
present in pharmaceutical dosage forms. The HPLC analysis was per-
formed using Hypersil ODS C , (0.46¢cm x25¢cm, Smim) column from Shimadzu
inisocratic mode, with mobile phase methanol: 10mM tetra butyl ammo-
nium hydrogen sulphate (50:50%v/v) at aflow rate of 1ml/min with UV
detection at 210 nm. In thisHPL C method, zonisamideisused asinternal
standard. The retention timeswere 2.267min and 3.833min for mesalamine
and zonisamide respectively. UV-spectroscopic analysis was performed
at 298 nm. Extraction of mesalamine from tablet was carried out using
phosphate buffer (pH- 3.6). Thelinearity range wasfound to be 1-50 pg/ml
for both HPLC and UV- methods. The results, obtained by the two meth-
odsin pharmaceutical preparation were compared. There were no signifi-
cant difference between the mean values and the precision. These vali-
dated methods are suitable for the determination of mesalamine in phar-
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maceutical tablet formulations.
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INTRODUCTION

Mesalamine, 5-Amino-2-hydroxybenzene-1 car-
boxylicacid, isused, either orally or rectally, asan an-
tiinflammatory agent in treating ul cerative colitis¥ and,
to alesser extent, Crohn’s diseasel?. Mesalamineisa
whiteto pinkish crystaline powder. Theantiinflamma-
tory actionsof mesalamine are believed to be second-
aryto, a least in part, theinhibition of arachidonic acid
inthebowe mucosaby the enzyme cyclooxygenase®.
Inhibition of cyclooxygenaseeffectively diminishesthe
production prostaglandins, thereby reducing colonic
inflammationi. Mesalamine also interferes with
leukotriene synthesis, possibly by inhibiting the

lipoxygenase enzyme. Inhibition of colonic mucosal
sulfidopegptide leukotriene synthesi sand chemotactic
stimuli for polymorphonuclear leukocytesa so may oc-
cur. Mesdlamineinhibitsaccumulation of thromboxane
A and superoxideformationintherectd mucosa, which
may contributetoitsantiinflammatory action®.

A survey of literaturerevea ed that afew andytica
methodswerereportedfor thedetermination mesdamine
inbiologica samples®', Inthepresent investigation
an attempt was made to devel op asimple, sensitive
and accurate UV and RP-HPLC methodsfor theandy-
sisof mesalaminein bulk and its pharmaceutical dos-
age forms and the results obtained were compared
datiscdly.
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EXPERIMENTAL

| nstrumentation

Quantitative HPLC wasperformed onabinary gra-
dient HPLC with Shimadzu LC10AT and LC10AT VP
seriesHPL C pumps, with a20 ul Injection of sample
loop (manud), and SPD 10A VPUV-visible detector.
Theoutput signa was monitored and integrated using
Shimadzu CLASS-VP Version 6.12 SP1 software.
Hypersil ODS C , (46 mm x 25 cm, Smm) column
was used for the separation.

Sandardsand chemicals

Mesdamineandzonisamideusad asaninternd stan-
dard (1S) were giftsobtained from Torrent pharmalim-
ited (India) and Cipla pharma Limited (India).
MESACOL (SUN pharmaltd, India) containing 400
mg of mesalamine, are purchased fromlocal market.
Purified water was prepared using aMillipore Milli-Q
(Bedford, M.A., USA) water purification system.
Methanol of HPL C gradewas purchased from Ranbaxy
Fine ChemicalsLtd (New Delhi, India); Tetrabutyl
ammonium hydrogen sulphate was purchased from
(HimediaLaboratoriespvt. Ltd., Mumbai, India).

The 10mM tetrabutyl ammonium hydrogen sul-
phate was prepared by dissolving 1.6977gms of tetra
butyl ammonium hydrogen sulphatein 500ml of double
digtilled water. Themobile phase used inthisstudy was
amixtureof 10mM tetrabutyl ammonium hydrogen
sulphate and methanol 50:50 %v/v. The contentsof the
mobile phasewerefiltered before use through a0.45u
membranefilter.

Spectral and absorbance measurementswere made
with Elico SL-159 UV-Visble spectrophotometer by
using 1cm quartz cells. Afcoset ER 200A electronic
ba ance was used for wei ghing the sampl es. Phosphate
buffer (pH- 3.6) was prepared by dissolving 0.9gms of
anhydrousdisodium hydrogen phosphateand 1.298gms
of citric acid monohydratein oneliter of doubledis-
tilled water. TheA _ was determined from UV spec-
trum of mesalaminein phosphate buffer (pH- 3.6) in
the range of 200-400nm and it was found to be
298.0nm.

Chromatogr aphicconditions

The mobile phase was amixture of 10mM tetra
butyl ammonium hydrogen sulphateand methanol 50:50
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%v/v. The stationary phaseisaHypersil ODS C18,
4.6mm x 250 mm, Spum column. Themobilephasewas
pumped from the solvent reservoir tothecolumn at a
flow rate of 1ml/min. The column temperature was
maintained at 23+1°C. Theeluentsweremonitored at
210nm using UV-detector. Theidentification of the sepa
rated mesal amine and zoni samide were confirmed by
runningthechromatogramsof theindividua compounds
under identical conditions.

Method development

Different solvent systemswere used to develop
sengtiveand rdiablehigh performanceliquid chromato-
graphic and ultraviol et spectroscopic method. Thecri-
teriaemployed for assessing the suitability of aparticu-
lar solvent system for the drug was cot, analysistime,
and sengitivity of the assay, preparatory stepsand use
of samesolvent system for extraction of thedrug from
theformulation for the estimation of the drug content.

Preparation of standard drug solutions and
construction of standard curve

For HPL C method

Stock solution of mesalamine (1 mg/ml) waspre-
pared by dissolving 25 mg of mesalaminein 25 ml of
volumetricflask containing 10 ml of methanol and 10ml
of 20mM tetrabutyl ammonium hydrogen sulphate. The
ol ution was sonicated for about 10 min and then made
up to volumewith mobile phase. Daily working stan-
dard solutionsof mesalaminewas prepared by suitable
dilution of the stock solution with appropriate mobile
phase. Similarly stock solution of interna stlandard was
prepared by dissolving 25mg of zonisamidein 10 ml of
methanol and 10ml of 10mM tetrabutyl ammonium
hydrogen sul phate, sonicated for 20min. then made up
to thevolumewith mobile phase. Cdibration standards
were prepared by taking suitableaiquot’s of the work-
ing standard solutionsin six different 10ml volumetric
flasksto yield concentrationsin therange of 1-50ug/
ml. To theabove solutions 20ug/ml of zonisamide (in-
ternal standard) was added and thefinal volumewas
made up to the mark. Calibration curve was plotted
between peak arearatiosof drugvs. internal standard
againgt concentration of thedrug asshowninfigure 1.

UV method

The stock solution was prepared by dissolving 10
mg of mesalaminein 10 ml of phosphate buffer (pH-
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3.6), sonicated for 10 minutes. Daily working standard
solutions of mesalaminewas prepared by suitabledilu-
tion of the stock solution with phosphate buffer (pH-
3.6). Suitableaiquotsof thisworking standard solution
wastransferred separately into aseriesof 10 ml volu-
metricflasksand diluted to 10 ml with phosphate buffer
(pH- 3.6) to yield concentrations in the range of 1-
50ug/ml. Theabsorbances of theresulting solutionswere
measured at 2, 298 nm against reagent blank. A stan-
dard graphwasdrawn by plotting concentration of drug
on X-axis and the corresponding absorbance values
onY-axisasshowninfigure2.

The characteristic parameters of the calibration
equation for the proposed HPLC and UV methodsare
showninTABLE 1.

Prepar ation of samplesolutions
1. HPL C method

Twenty tabletswereweighed, findly powdered and
an accurately weighed sample of powdered tablets
equivaent to 25 mg of mesadaminewasextracted with
methanol and 10mM tetrabutyl ammonium hydrogen
sulphatein a25ml volumetric flask using ultrasonica
tor. Thissolution wasfiltered through 0.45um ffilter pa-

TABLE 1: Characterigtic parameter sof thecalibr ation equa-
tion for theproposed HPL C and UV methodsfor thedetermi-
nation of mesalamine

HPLC- uv-
Par ameter method method
(210nm) (298nm)
Calibration range (ug/ml) 1-50 1-50
Detection limit (pg/ml) 0.328 0.293
Quantitation limit (ug/ml) 0.983 0.879
Regression equation*
Slope(b) 0.1825 0.0242
Standard deviation of the
Sope(S,) 0.608 0.134
Intercept (a) 0.1494 0.0062
Correlation coefficient(r?) 0.9991 0.9998
Precision (%RSD")
Intra day (n=6) 0.836 0.97
Inter day (n=6) 1.37 1.54

*Y=a + bC where C is the concentration of mesalamine and Y is
the peak area, # %RSD is Percent relative standard deviation of
the Precision, of six samples of same concentration

Linearity graph of mesalamine (HPLC method)
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Figure 3: A typical chromatogram of Mesalamine in
formulation

per. The solution obtained was dil uted with themobile
phase so asto obtain aconcentration in the range of
linearity previoudy determined. Andiquot of theinter-
nal standard was added to the samplesolution prior to
thedilution. All determinationswerecarried out intrip-
licate. Theresultswereshownin TABLE 2.

UV method

Thesuitablediquot’s (sample solution 100pug/ml)
werediluted in phosphate buffer (pH- 3.6) soasgivea
concentration of 10ug/ml. Absorbancevaueswerere-
corded at 298nm against reagent blank. The drug con-
tent and the absorbance val ueswere cal culated by us-

TABLE 2: Amount of M esalaminein tablet dosagefor msby proposed HPL C and UV- methods

Labeled HPL C method* UV- method*
i 0, 0,
Formulation amount M ean +s.d % Drug % RSD Mean £s.d % Drug % RSD
(mg) (amount mg recovered) recovered (amount mg recovered) recovered
M esacol 400 398.04+0.298 99.51+0.0745 0.0749 395.58+1.144 98.895+0.286 0.289

*Each value is average of three determinations & standard deviation.
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TABLE 3: Accuracy readingsfor theproposed HPL C and UV
methodsfor thedeter mination of M esalamine

Amount of  HPLC method* UV- method*
standard
drug added
tothepre % Recovery % % Recovery %
analyzed (mean+SD) RSD (mean+SD) RSD
(10png/ml)
formulation
8 101.51+0.27 0.266 101.39+0.1159 0.1143

10 98.143+0.28020.2855 99.3253+0.2637 0.265E

12 99.34+0.2095 0.2109 98.6757+0.3026 0.3067
*Each value is average of three determinations = standard
deviation

TABLE 4: System suitability parameter sof mesalamine

Sl.no. Parameter Value
1 Resolution 3.28
2 Capacity factor 2.37
3 Theoritical plates 2959
4 Tailing factor 0.924
5  HETP 0.071x10°
6 Asymmetry 1.09

ing the standard calibration curve. The resultswere
showninTABLE 2.

RESULTS

M ethod validation!&19
1.Linearity

Thecdibration curvewasobtained (1-50ug/ml for
both HPL C and for UV-methods). Thesolutionswere
prepared intriplicate. Thelinearity was eval uated by
linear regresson andysis, which wascal culated by | east
square method.

2.Precision

The precision of themethod was demonstrated by
inter day andintraday variation studies. Intheintraday
studies, six replicates of standard solutionswere made
and theresponse factor of drugsand percentagerela
tivestandard deviation (%0RSD) werecaculated. Inthe
inter day variation studies, six replicates of standard
solutions were made for three consecutive days and
responsefactor of drugsand percentagerel ative stan-
dard deviation werecad culated. From the dataobtained,
the devel oped RP-HPL C and UV methodswerefound
tobeprecise.

3.Accuracy
The accuracy was determined by therecovery of
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known amount of mesalaminereference standard added
to the samplesat the beginning of the process. An ac-
curately weighed amount of powder equivalent to 10
mg of mesalaminewastransferred to 100ml volumetric
flask and dissolvedin mohile phase(for HPLC-method)
and in phosphate buffer (pH- 3.6)(for UV-method) re-
gpectively tomakefina concentration of 100ug/ml. 1.0ml
of thissolutionwastransferred into 10mll volumetric
flaskscontaining 0.8, 1.0, 1.2 ml of mesalamine stan-
dard solution (100ug/ml) and reagent blank isadded
to make up thevolumeto giveafina concentration of
18, 20 and 22ug/ml. All the solutionsweretriplicated
and assayed. The percentage recovery of added
mesal amine standard was cal culated and thedatawas
showninTABLE 3.

4. Limit of detection (L .O.D) and limit of quantifi-
cation (L.O.Q)

The parameters LOD and LOQ were determined
on the basis of response and slope of the regression
equation for UV and signal to noiseratio in case of
HPL C method.

5. System suitability

For system suitability for HPLC method, six repli-
cates of standard samplewereinjected and studied the
parameterslikeplaenumber (N), tallingfactor (k), reso-
lution (R) and relativeretentiontime (o), HETP, capac-
ity factor (k'), plates per meter and peak symmetry of
samples. Theresultswereshownin TABLE 4.

6. Robustness

The percent recovery of mesalaminewasgood un-
der most conditionsand didn’t show any significant
changewhenthecriticd parametersweremodified. The
tailing factor for mesalaminewas alwayslessthan 2.0
and the componentswerewel | separated under al the
changes carried out. Considering themodificationsin
the system suitability parametersand the specificity of
themethod, aswell as carrying the experiment at room
temperature may concludethat the method conditions
wererobust.

DISCUSSION

HPL C method
The chromatographic method was optimized by
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changing variousparameters, such aspH of themobile
phase, organic modifier and buffer usedin themobile
phase. A non-polar C-18 analytical chromatographic
columnwas chosen asthe stationary phasefor the sepa-
ration and determination of mesalamine. The separa-
tion of peakswas dependent on thecomposition of the
mobile phase. The devel oped method was used based
uponitsability to detect and quantify mesalaminewith
the use of high-performanceliquid chromatographic
system equipped with UV-Visibledetector.

Under the presently prescribed conditions, there-
covery studies of mesalaminewerefoundto befrom
99.14t0 101.51% respectively. Thismethod isvery
useful for determination of mesalaminein pharmaceuti-
ca dosageforms, dlinical studiesand pharmacokinetic
studies. The observation of %RSD lessthan 2.0 for
both intra- and inter-day measurementsindicateshigh
degree of precision. In the present method, we have
established alinearity rangeof 1-50ug/ml; thislinearity
range coversall the strengths of mesalamine. Hence
thismethod can beapplied for quantifyingthelow lev-
elsof mesadaminein pharmaceutical dosageformsand
other pharmacokinetic studies.

UV method

From the optical characteristics of the proposed
method, it wasfound that mesalamine obeyslinearity
within the concentration range of 1-50ug/ml. It was
found that the % RSD islessthan 2%, whichindicates
that the method has good reproduci bility. From there-
sultsshowninaccuracy TABLE 2, it wasfound that the
percentage recovery values of pure drug from the
preanalyzed sol ution of formulation werein between
98.68-101.39%, which indicates that the proposed
method isaccurate and a so revedl sthat the commonly
used excipientsand additivesin the pharmaceutica for-
mulationswerenot interfering in the proposed method.
The study wasmadeto test ruggedness of the method
through theinterday and intraday analysis of samples.
Resultsobtai ned confirmed ruggedness of themethod.
The devel oped method wasfound to be accurate, pre-
cise, reproducibleand stable, which indicated that this
method can be used for the routine analysis of
mesalamine in bulk and the pharmaceutical dosage
forms.
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