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ABSTRACT

A simple, precise, accurateisocratic stability indicating ultra-performance
liquid chromatographic (UPLC) method was developed for quantitative
determination of Frusemide, Spironolactonein bulk sample and solid phar-
maceutical dosage form in the presence of degradation products. | socratic
RP-UPLC separation was achieved on Waters Aquity Bridge Ethylene
Hybrid (BEH) C, (100mmx2.1mm, 1.7u) column using a mobile phase con-
taining a mixture of sodium dihydrogen phosphate monohydrate (adjust
pH 3 with ortho-phosphoric acid) and acetonitrile (57:43) (v/v) at flow rate
of 0.25 ml min. The detection was carried out at 235nm by using Tunable
Ultra-Violet (TUV) detector. Theruntimewas7 minfor performing the analy-
sisin which two main compounds were separated. The devel oped method
was validated as per ICH guideline with respect to linearity, precision,
accuracy and robustness. Degradation products produced as a result of
stress studies did not interfere with the detection of frusemide and spirono-
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lactone; therefore, the assay can be considered as stability-indicating.
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INTRODUCTION

However, Ultraperformance liquid chromatog-
raphy (UPLC) isarecent techniquein liquid chroma-
tography, which enables significant reduction in sepa-
ration time and solvent consumption¥. Literaturein-
dicates that the UPLC system allows about anine
fold decreasein anays stime as compared to the con-
ventional HPL C system using 5um particlesize ana-
Iytical columns, and about athreefold decreasein
analysistimein comparison with 3 um particlesize
andytica columnswithout compromisingoveral sepa

ration(>2, These particles operate at el evated mobile
phasewithlinear vel ocitiesto affect dramaticincrease
inresolution, sensitivity and speed of analysis. Be-
cause of its speed and sensitivity, thistechniqueis
gaining cond derabl e atention in pharmaceuticd andy-
sig- Inthispresent work UPLC has been applied to
the method devel opment and validation study of as-
say determination of Frusemide and Spironolactone
inbulk drug.

Thechemica formulaof Frusemideis4-chloro-N-
furfuryl-5-sulphamoylanthranilic acid asshownin Fig-
urela
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Frusemideisan anthranilicacid derivative, isapo-
tent diuretic of rapid action, used intreatment of edema
associ ated with hypertension, congestive heart failure,
pulmonary and renal disease, cirrhosisof theliverin
humans, and normally administered astabletsor intra-
venousand i ntramuscul ar i njectables. Numerous ana-
Iyticd methodsareavailablefor theassay of Frusemide
in pharmaceutica preparationsthat includetitrimetric®,
spectrophotometric” @, IH-NMR®, and HPLC meth-
Ods[lO,ll] .

The chemical formulaof Spironolactoneis 7a-
acetylthio-3-oxo0-17a-pregn-4-ene-21,17p-
carbolactoneasshownin Figure 1b.

““S0CCH,
Figurelb

HPL C methods™2 ¥, spectrophotometric meth-
ods*, gas chromatographi c method*® has been de-
vel oped for the determination of spironolactone and/
or itsmetabolitesin plasmaor serum. Therearemany
methods reported for the determination of Frusemide,
Spironolactone and with other drug by Micellar Lig-
uid Chromatography!®, HPLC/MS/M S, TLCI8,
and UHPL C method™?. Theaim of present work is
to develop an efficient novel method for smultaneous
estimation of Frusemide and spironolactoneby UPLC
asno method isavailablein combination for commer-
cial dosageform by UPLC. Alsotheir findings pro-
moted usto develop smple, sensitivemethod in com-
bination for Frusemide and Spironolactoneaongwith
their stability indicating properties by forced degra-
dation studies.

—— Fyll Peper
EXPERIMENTAL

Chemicalsand materials

Frusemide and Spironol actonewere obtained from
Sanofi Aventis Pharmaltd. (Ankleshwar India). HPLC
grade Acetonitrile, Sodium dihydrogen phosphate
monohydrate Orthophosphoric acid, Sodium Hydrox-
ide (0.1N,4N solution), Hydrochloric acid (0.5N solu-
tion), Hydrogen peroxide (3% v/v solution) were pur-
chased from Merck IndiaLtd, high purity water was
used of Millipore.

UPL C and chromatographic conditions

Chromatography was performed by using Waters
ACQUITY sysemcomprisng of quaternary pumps, auto
injector, column compartment and Tunable UV detector.
The system was controlled by use of EM POWER soft-
ware. Compounds were separated on BEH C,
(100mmx2.1mm, 1.7um). The column temperature was
maintained at 40°C. The mobile phase was
NaH,PO,.H.O (pH 3with orthophosphoric acid): Ac-
etonitrile (57:43) a aflow rateof 0.25mLmin™. Before
use of mobilephasewasfiltered through a0.22um Ny-
lonfilter and degassed inan ultrasonicbath. Theinjection
volumewas 10uL and detection wasdonea 235 nm.

Prepar ation of samplesolution
Sock solution

A stock solutionwas prepared by dissolvinganap-
propriate amount of Frusemide (20mg) and Spirono-
lactone (50mg) in 100 ml of diluentsNaH,PO,.H,0
(pH 5with NaOH): Acetonitrile (58:42)]. Final con-

centration of 0.02 mgmL* of Frusemideand 0.05mgmL-
1 of Spironol actone were used for assay determination.

Procedurefor for cedegradation study

Initial degradation wasattempted to stress condi-
tion of acid (0.5N HCL at 60°C), base (0.1N NaOH
at 60°C), Oxidation (3% H,0O, at 60°C), heat (60°C)
and UV light (254 nm) to evaluate the ability of pro-
posed method to separate Frusemide and Spironol ac-
tonefrom its degradation product. Study Period for
Acid and Basewas 1h; for oxidation 5 h; and for heat
and light was 1 day.

(a) Analysisof thetablet dosageform
Twenty tabletswerewe ghed and transferred into
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aclean, dry mortar. Powder equivalent to 20mg of
Frusemide and 50mg of Spironolactonedrugweredis-
solved in 50 ml of diluent. Solutionwasplacedin ul-
trasonic bath for 15 min. Thefina volumewas made
up to 100 ml with diluent and filtered through 0.22um
nylon membranefilter. Dilutefurther to obtainfind con-
centration of gpproximately 0.02 mgmL - of Frusemide
and 0.05 mgmL-* of Spironolactone as shown in
TABLE 1.

TABLE 1: Analysisof tablet formulation

Label Clam Amount Found

0,
Analyte " tablet)  (mgjtablety RSP
Frusemide 20 19.390 1.369
Spironolactone 50 48.596 1.871

(b) Method validation

The described method has been validated for as-
say by UPL C determination asper ICH guidding??-
(c) Precision

Therepeatability of drug samplewas checked by
sx foldandysisof 0.02mgmi* of Frusemideand 0.05mg
mi of Spironolactone. The RSD (%) of pesk areawas
caculated for eachinjection.

Inter and intra-day variation and analyst variation
was studied to determineintermediate precision of the
proposed method.

(d) Accuracy

Theaccuracy of an anaytica procedure expresses
the closeness of agreement between thetruevaue; and
the value found. The accuracy of assay method for
frusemide and spironolactonewas evaluated in tripli-
cate at three concentrations, (80%, 100%, and 120%)
ondrug product and recovery was cal culated for each
added concentration.

(e) Linearity

Linearity of theassay test method was determinein
therangefrom 80 to 120 % of the respectiveworking
concentration (100% test concentration) using at least
5 different concentration di gt bution throughout theentire
range.
(f) Robustness

Therobustnessof anandytica procedureisamea
sure of itscapacity to remain unaffected by small, but
deliberatevariationsin method parameter and provides
anindication of itsreliability during normal usage. By
introducing deliberately small changesin mobile phase
pH (£0.2), flow rate (£0.1ml/min), column dimension
and Mobile phase composition (+2%).

RESULT AND DISCUSSION

Optimization of chromatogr aphic condition

A new UPLC andytical method for the simulta-
neous determination of frusemide and spironol actone
was utilized. The main objective of the devel oped
method wasto separate frusemide and spironolactone
and itsdegradation productsand to € ute both thedrugs
as symmetrical peaks. To obtain the best chromato-
graphic conditions, themobile phasewas optimized to
provide sufficient sdectivity and sengtivity which effi-
ciently separated frusemideand spironolactoneand its
degradation product formed during stress degradation
studies. Isocratic mode is used for the separation.
NaH,PO,.H,O (pH 3.0 with ortho phosphoric acid):
Acetonitrile (57:43) at the detection wavelength of 235
nm werefound to be the most suitable becauseit af-
forded better resol ution and shorter runtime. Differ-
ent columns were evaluated and the Waters A cquity
BEH C,_, 100mmx2.1mm, 1.7um analytical column
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Figure2: Chromatogram of test preparation
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was sel ected asit provides chromatographic perfor-
mance and peak characteristics. Figure 2 represents
thechromatograms of test preparation.

Chromatogr aphic Performance
(a) Ratio of mobilephase component:

Best resol ution without peak tailing was achieved
intheratio of NaH,PO,.H,O: acetonitrilein (57:43) as
compared to mobile phase contain acetonitrile; water.
pH of Mobilephase:

ThepH of themobilephasewasinvestigated inthe
pH range of 2-4. It was found that proper resolution
with peak arearatio wasachieved at pH 3.0

(b) Effect of flow rate:

Theeffect of different flow rate(0.2-0.5ml/min) on
the separation of complex wastested and it wasfound
that 0.25ml/minwasthemogt suitableflow rateinterms
of retention timeand symmetry of the peaks.

Validation of themethod

System suitability parameterswere studied by in-
jecting fivereplicateinjectionsof working standard so-
[ution of frusemideand spironolactone TABLE 2.

TABLE 2: System Suitability

Parameters Frusemide  Spironolactone
Retention time 1.639 5.154
USP Tailing factor 1.05 1.22
USP Resolution - 39.2
%RSD 0.100 0.130

TABLE 3: Resultsfor validation parameters

Parameters Frusemide Spironolactone

Linearity & Range

Range[ug] 16-24 40-60

Linearity equation Y =6.5827x-5.2166 Y = 5.987x-9.4554

Coefficient correlation [r] 0.999 0.999

Accuracy

% Recovery [n=9] 100.61 100.60

% RSD 0.539 0.402
Precision [% RSD]

Intra-Day [n=3] 0.20- 0.42 121-132

Inter-Day [n=3] 148-175 0.23-0.75

Repeatability [n=6] 0.121 0.125

Ruggedness [% RSD]
Analyst | [n=6] 0.429 1.329
Analyst Il [n=6] 1.499 0.758

—— Fyll Peper

Thecorre ation coefficient (r?) obtained was greater
than 0.999. The experimental resultsreveal ed that ap-
proximately 99-101% recoverieswere obtained, there-
fore, based on therecovery datathe estimation of re-
lated compound that are prescribed in thisreport has
been demonstrated to be accurate for intended pur-
pose and isadequatefor routineanalysis. %RSD was
lessthan 2% inintraday and interday precision. Sothe
proposed method ismoreprecises TABLE 3.

Small but deliberate changes were made to the
method conditions, but therewere no marked changes
in chromatographic behavior and content of thedrug,
as %RSD waslessthan 2%, indicatingthemethod is
robust TABLE 4.

Result from for ced degradation studies

All forced degradation sampleswere analyzed at
aninitial concentration. Degradationwasnot observed
when Frusemide and Spironol actone was subjected to
acid hydrolysisand light effect. But when they were
subjectedto basehydrolyssFigure. 3and thermd effect
Fgure. 4, both thedrug undergoesdegradation and incase
of peroxide effect Figure.5 only Spironolactone was
found to be degraded asshownin TABLES.

TABLE 4: Result for robustnessparameters

Frusemide Spironolactone

,ﬁ;‘. M ethod parameter varied Resolution —
Tailing Factor
1 Flow rate—0.2 ml/min 38.7 1.22 1.05
2 Flow rate— 0.3 ml/min 39.2 1.22 1.07
3 Mobile phase pH-2.9 409 121 1.05
4 Mobile phase pH-3.1 40.5 122 1.06
5 Changein column dimension 26.5 1.26 1.05
6 Mobile phase composition 43.9 1.19 1.04

TABLE 5: Resultsfor forcedegradation study

Degradation RT Std.Peak Peak Area % Degrade

Peroxide Effect

Frusemide 156 626.21059 No Change

Spironolactone  4.94 561.26090 531.94199 5.22%

Base Effect

Frusemide 156 62527275 618.42071 1.09%

Spironolactone  4.94 560.36399 526.68497 6.01%
Thermal Effect

Frusemide 156 628.46954 610.52237 2.85%

Spironolactone  4.94 563.19118 545.93937 3.06%
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CONCLUSION ACKNOWLEDGEMENTS

A new UPLC assay method was developed for
s multaneous determination of Frusemide and Spirono-
lactone. Themethod vaidation resultshave proved that
themethod is selective, precise, accurate, robust and
gtability-indicating. Thismethod exhibited an excdl lent
performanceintermsof speed and sengitivity. Thetota
runtimewas 7 min, within which both the drug were
separated. Thismethod can be successfully applied for
theroutineanaysisaswell asthestability study. Over-
all, themethod providesahigh throughput solution for
determination of frusemideand spironolactoneintablet
dosageform.
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