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DEVELOPMENT AND VALIDATION OF A STABILITY-
INDICATING RP-HPLC METHOD FOR THE ESTIMATION OF
INDOMETHACIN IN PHARMACEUTICAL CAPSULE
FORMULATION
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Dewartment of Pharmaceutical Analysis (Quality Assurance Groun), Goa College of Pharmacy, 18" June Road, Panjim- 403001,
Goa, India

ABSTRACT:

Purpose : A new otobility-indicating RP-HPLC acoy method for ectimation of indomethacin ond ito
degrodoation productcformed under various ctreco conditionowas developed and validated for routine analyoio
of indomethacin in itomarketed oaxge forma

Methodology : The method ucesa volatile buffer and could be extended for LC-MS ctudiea The ceporation
wao carried out on Zorbox Eclipoe Pluc C18, 3.5 um (4.6 mm X 100 mm) column with acetonitrile: 10 mM
oodium ocetate buffer pH 4, 60:40% v/v ao the mobile phace ot the flow rate of 0.5 ml/min with Setection
carried out uaing UV-Viable PDA Setector at 226 nm. The retention time of indomethacin wos 5 min and
linearity woo obeerved in the concentration range of 7.5-75 ug/ml. The developed method wosvelidated aoper
the ICH guidelinea The drug woo cubjected to variousatrecs conditionoof acid and bace hydrolycig oxidation,
photolyaig thermal Segradation and neutrad condition.

Findingo: Conaiderable Segradation wao found under ol otreco conditiono ond the degradation producto were
well recolved from indomethacin in the propoced HPLC method. Conclucion: The new method could be uoed
for routine analyaic of indomethocin in ito Sooxge forma The model uced for otress degradotion ctudieo io
aimple and could be extended for otudy of other Srug moleculea
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INTRODUCTION

Indomethacin ic uced for chort-term treatment of
acute gouty arthritig acute poin of onkylocing
opondyliticand oateoarthritia It belongoto the claco
of heteroarylacetic acid Serivativea The obility of
indomethacin to potently inhibit proctaglandin
biooynthedic accounts for ito anti-inflammatory,
antipyretic ond anolgeaic actiona Aqueous colutiono
of indomethacin are not otable becouce of the exce
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of hySrolydicof p-chlorobenzoyl group'. The 8rugic
official in Indian Phocrmoccopoeiocz, Britich
Pharmacopoeie’ and United States Pharmacopoeio.
Chemicadly indomethacin ic 1-(4-chlorobenzoyl)-5-
methoxy-2-methylindol-3-ylacetic acid (Fig 1). The
eatimotion of indomethacin in capoules hao been
Sone by UV opectrophotometry™’, colorimetric
methodc"" and RP-HPLC™ methoda All the above
methodowere baced on ectimation of indomethacin
olone and in combination in pharmaceutical
capoulea Ao found from the literature there are two
otability-indicating RP-HPLC methodo for
eatimation of indomethocin. One of the methodo
evaluateo otability of indomethacin under
phydiological conditionc by ocubjecting it to
hy8rolydic under buffers of Sifferent pH", Another
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method uces an environmentod benign opprooch for
eotimation of indomethoacin in o number of
formulationa”. Both the metho8c have fuiled to
aubject the drug to all the otreco conditions and to
recolve the Segradanta The aim of the pregent work
io to develop a novel validated otability-indicating
RP-HPLC ocory method for eotimation of
indomethacin and ito Segradation products formed
when cubjected under various otrecs conditiono
which con be odoo uced for routine anadycic of
indomethacin in pharmaceutical formulationa

MATERIAL AND METHODS

Equipment

The otudy wao performed uaing HPLC of Agilent
1260 moake equipped with outocxmpler and outo
injector with PDA Setector ond Double beam
UV/VIS opectrophotometer of SHIMADZU moke
and model UV 2700. Indomethacin reference
otondord wao cupplied by Jagoonpad Pharmaceuticdo
Lt8.Capaule formulation Indocap” containing 25 mg
of indomethacin per capoule wao purchaced from
the locad market. HPLC grade acetonitrile and water
wao purchaged from Merck Speciditiec Private
Limited, Mumbad. So8ium acetate and glaciol acetic
ocid (AR grade) wao obtained fromLobaChemiePvt.
Lt3. and ThomaoBaker, Mumboai repectively.

Chromatographic conditions

Zorbox Eclipoe PlusC18, 3.5um (4.6 mm X 100 mm)
column woo uced for the ceparation. Acetonitrile :
10mM codium acetate buffer pH 4, 60:40% v/v woo
Selivered at o flow rate of 0.5 ml/min and Setection
carried out at 226 nm. The injection volume waos 5 pl
ond the onalycic woo performed ot ambient
temperature.

Preparation of Standard stock solution
Standord otock oolution of indomethacin wao
prepored by dicoolving 10 mg of indomethocin in 10
ml of methanol in & 10 ml volumetric flaock to obtain
concentration of 1000 pg/ml. Further Silutiono
were made with the mobile phace. The retention
time of indomethacin was5.0 min. Calibration curve
wao plotted and woo found to be linear in the
concentration range of 7.5-75 ug/ml with R” volue
being 0.998.

Assay of indomethacin in capsules

Quontity of mixed contents of 20 capoulec
containing about 10 mg of indomethacin woo
weighed ond tronoferred to 100 ml volumetric flook.

About 10 ml of water wao xdded and odlowed to
otond for 10 min with occacionad atirring, 75ml of
methonol woc added and choken well and oufficient
methonol woo ad6ed to moke up the volume to 100
ml. The ocolution woo filtered through 0.45um filter
to obtain cxmple otock colution. The cxmple atock
oolution wao further diluted with mobile phace to
obtuin finad concentration of 40 },Lg/ mlfor cxmple
onalyadicof indomethoacin (Table 1).

Table 1: Assay results of Indomethacin

Name of the Label claim  Amount present Assay %
formulation (indomethacin) in the capsule* % RSD
Indocap 25mg 24.705 mg 98.82  0.003

*Average of six determination, RSD is the relative standard deviation

VALIDATION

The method woo validated for linearity, precicion,
opecificity, accurocy, limit of Setection, limit of
quontification, ruggednecoond robuctnessaoper the
ICH guidelinea’. The linearity of calibration curves
waodetermined over the concentration range of 7.5-
75 pg/ml, and wao found to be linear with R” vodue
being 0.998. Accuracy woo carried out by opiking
atoandard to previoudy analyzed cxmple colution ot
three differentlevelosof 80%, 100% oand 120% of the
target concentration. Precicion was otudied by
performing aix replicote ocouyo of the capoule
oolution for repeatobility and inter-Soy variation.
The LOD ond LOQ wete colculated from the
otoandord  calibration curves baoed on otondard
deviation formula with equationc LOD=3.36/S oand
LOQ = 100/S; where, 6 iothe otandord deviation of
the reoponce and S io the dope of the colibration
curve. Robustnecsof the method woodetermined by
muoking dight chongeo in the operating conditiono
viz. flow rate = 0.1 ml, chonge in the orgonic phooe
ratio by + 2% v/v and pH by % 0.2 unita Specificity
otudy wao corried out by evaluating adequate
recolution between onalyte and Segradation
producto and obility of method to detect anadyte in
precence of other producta The oolution otability
wao determined by performing the anadycicupto 8 hr
with the working colutiona Syctem ouitobility woo
determined before aumple anadycicfrom aix replicate
injectiono of otundaurd ocolution of 40 ug/ml of
indomethacin.

Forced degradation studies
Streao otudies " were performed at 1000 ug/ml of
indomethacin and were analyzed at concentration of
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70 pg/ml. All the oolutiono uced for force
degradation were prepared by Sicoolving the
otondard otock colution in equad volume of otrecoing
agenta After Segradation at cet intervods, aliquot
portion of thece colutionc were Siluted with the
mobile phace to yield the target concentration. The
periodic time intervolo are decided baced on drug
cenaitivity to the otrecoing agenta Number of
degradation productoand % Segradation under exch
condition identified and compored with reopective
chromatogram of blank or zero hour
chromatogrom.

The various conditiono in which the otreco otudieo
were performed are Seccribed below.

Acid hydrolysis

It woo performed uaing 0.1N HCI ot ctanding and
reflux conditionc for 4 hr. 5 ml 6td ctock colution of
indomethacin (1000 pg/ml) woo tranoferred into two
10 ml volumetric flacko exch. To thece, 5 ml exch of
0.1N HCl wac ad8e8. The firot flack woo refluxed at
60°C for 4 hr whereug, the cecond flack woo kept
otonding for 4 hr and aliquot portions of axmple
were withrawn from firet flack at 4 hr and from
cecond flack at 0, 1, 2 ond 4 hr reopectively and
further neutrodiced with 0.IN NaOH and diluted
with mobile phoce to obtain finad concentrationo of
70 ng/mlof indomethacin each.

Base hydrolysis

It woo performed uaing 0.IN NoaOH at ctanding
conditiono for 4 hr. 5 ml otd otock colution of
indomethacin (1000 pg/ml) wastranoferred into o« 10
ml volumettric flacka To it, 5 ml of 0.1N NaeOH woo
added. The flack woo kept otonding for 4 hr and
oliquot portioncof cumple were withdrawn from the
floack ot O hr, 30 min, 1, 2 ond 4 hr reopectively and
further neutrodiced with 0.1N HCI and diluted with
mobile phace to obtain finad concentrationo of 70
ug/mlof indomethocin each.

Oxidation

It wao performed uding 3% hydrogen peroxide ot
otanding and reflux conditionsfor 8 hr. 5 ml otd otock
oolution of indomethacin (1000 pg/ml) wao
troanoferred into two 10 ml volumetric flackoeach. To
theoe, 5 ml each of 3% hySrogen peroxide woo
ad8ed. The firot flack woo refluxed ot 60°C for 8 hr
whereag, the cecond flack waskept otanding for 8 hr
oand oliquot portionc of comple were withdrown

from firot and cecond flack at 4 ond 8 hr each and
further diluted with mobile phace to obtain final
concentrationcof 70 ug/ml of indomethacin each.

Photolytic degradation

It waoperformed by keeping colid drug cumplecin an
UV chomber (254 nm) for 4 and 8 hr. At the
particulor time intervod, 10 mg of powder wao
weighed and trancferred into 10 ml volumetric flack
ond diluted with mobile phaceto obtoin fina
concentrationcof 70 ug/ml of indomethacin.

Thermal degradation

Thermol Segradation ctudiec were carried out by
oubjecting it to heat in colid and in aqueous form to
temperoture of 60°C for 4, 8 hr and 1 hr reopectively.
Periodically, 10 mg of powder woo weighed and
tranoferred into 10 ml volumetric flack and diluted
with mobile phace to obtein finol concentrationo of
70ug/ml of indomethocin. Thermal degradation in
aqueouc colution woo carried out by cubjecting
otoandord colution (1000 pg/ml) of indomethacin to
temperature of 60°C for 1 hr ond odiquot portion of
cxmple woo withdraown oand Siluted with mobile
phagce.

Neutral condition

Thio otudy woo corried out ao colution ctate otobility
otudieo at neutrod pH. Aliquot portion of otd otock
oolution of indomethacin (1000 pg/ml) woo
tronoferred into 10 ml volumetric flacko each at
intervado of 0, 24 ond 48 hr and further diluted with
mobile phace to obtain find concentrations of 70
ug/ml of indomethacin each.

RESULTS AND DISCUSSION

The oim of thic RP-HPLC method woo to ectimate
indomethacin in morketed pharmaceutical
formulatione ond to ceparate ond quoantitate
indomethacin from ito degradation producta
Vatriouo tridde were performed to develop and
optimized the method. UV gpectra of indomethacin
in the optimized mobile phace chow thot the drug
chowo moximum aboorbance at 226 nm and hence
thicoome woavelength woo ocelected during
degradation otudies (Fig 2). The chromatogrophic
cepatation wao achieved uaing Zorboux Eclipce Pluoc
C18, 3.5um (4.6 mm X 100 mm) column.
Acetonitrile : 10mM codium ocetate buffer pH 4,
60:40% v/v with flow rate of 0.5 ml/min woo
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Fig. 1: Structure of Indomethacin

Fig. 2: UV smectra of indomethacin in the
owtimized mobile Thase

celected ao the optimized mobile phoace ofter
performing preliminary tridda The retention time of
indomethacin woo 5.0 min. Chromatogrom of
indomethacin ioc chown in the Fig 3. The oyotem
ouitability parameterc meaoured are chown in Table
2. The tailing factor wao colculated ototioticadly ond
founsd to be 1.23 for indomethacin. The aoovy reculto
for indomethacin capoules are chown in the Toble
2008 % RSD of aooy wasfounsd to be within limit of
2%.The otondard colibration curve woo plotted ond
the linearity range obtained woo 7.5-75 pg/ml for
inSomethacin with R’ vadue of 0.998. Accuracy woo
determined through recovery ctudy of the otandord
ot three levelo ranging from 80-120% of target
concentration ond wae found to be well within the
acceptance limit indicating no interferences of the
drug with the excipiento precent in the formulation
ond thuo accuracy of the method woo proven. The
repeatobility and inter-Soy precicion woo found to be
leos than 2% which ic within the acceptance limit
(Toble 3). The low % RSD volue indicateo that the
method io precice. The robuctnecs of the method
woo Setermined on the cumple colution by dlightly
varying the mobile phage ratio, pH and flow rate and

Ralgdorn TiTe

Fig. 3: Chromatogram o“f indomethacin

Table 2: Validation and system suitability
warameters of the rrorosed method

Parameters* Indomethacin
Retention time (min) 5 min
Linearity range (ug/ml) 7.5-75 pg/ml
Regression equation y=mx+c y =5,725,268x - 11,203,831
Slope (m) 5,725,268
Intercept (C) 11,203,831
Correlation coefficient 0.998
% Assay 98.82
Precision
Intraday (n6) % RSD 0.003
Interday (n6) % RSD 0.002
Accuracy
80 % of target concentration 98.40%
100 % of target concentration 99.12%
120 % of target concentration 99.66%
LOD (pg/ml) 3.33 pg/ml
LOQ (ug/ml) 10.11 pg/ml
System suitability
Theoretical plates 5946
Resolution =
Asymmetry 1.23
LOD (ug/ml) 3.33 ug/ml
LOQ (ug/ml) 10.11 pg/ml
System suitability
Theoretical plates 5946
Resolution =
Asymmetry 1.23

*Average of six determination, y is the area under curve and x is the
concentration, RSD is the relative standard deviation, LOD- Limit of detection,
LOQ- Limit of Quantitation

Table 3: Precision of the method

Parameter  Precision (Day 1) Intermediate Precision (Day 2)
% assay 98.81 99.28
% RSD 0.003 0.002

*Average of six determination, RSD is the relative standard deviation

the percent ooy found to be within limitooand thuo
ohowo high Segree of precicion and reproducibility
of the Jeveloped. The detection limit ond
quontitation limit woo found to be 3.33 pg/ml and
10.11 pg/ml for indomethoacin which indicoateo thot
the drug can be ectimated accurately and method ic

cenaitive. The working colutiono of cxmple and
otondard remained unchanged upto 8 hr indicating
oolution otability. There woo no viaible peok in the
retention time upto 10min indicating high Segree of
opecificity and adoo found to be opecific in precence
of degradanto ao chown in Fig 4(«), 4(b), 4(c), 5(«),
5(b), 6(b) and 6(c).
oummoariced in Table 1. Thug, the developed method
io aimple, accurate and precice ond con be uced for
routine anadycic of indomethacin in morketed
docge forma
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Fig. 4(a): Chromatogram of acid hydrolysis of
indomethacin at O hr at room temmerature
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Fig. 4(b): Chromatogram of acid hydrolysis of
Indomethacin after 4 hr standing at room
temmerature
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Fig. 4(c): Chromatogram of acid hydrolysis of
indomethacin after 4 hr reflux

Fig. 5(a): Chromatogram of base hydrolysis of
indomethacin at O hr at room temwerature

Fig. 5(b): Chromatogram of base hydrolysis of
indomethacin after 4 hr at room temmerature
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Fig. 6(a): Chromatogra-m of oxidation blank

Fig. 6(b): Chromatogram of oxidation
indomethacin after 8 hr at room temmerature

Fig.6(c) Chromatogram of oxidation
indomethacin after 8 hr reflux

The method waovolidoted aoper the ICH guidelinea
Force Segradation ctudiec were carried out by
oubjecting the drug to various otreco conditions of
ocid and bace hydrolydg oxidation, photolytic
degradation, thermal Segradotion and under neutrod
conditiono. Acid hydrolycic chowed three
degradation producto at retention timeo 2.353 min,
3.633 min, 6.780 min after 4 hr at room temperature
oand at retention times 2.353 min, 3.640 min and
6.793 min after 4 hr reflux [Fig 4(«), 4(b) and 4(c)].
The chromatogram of bage hydrolydic chowed two
peako at 2.387 min and 6.947 min at O hr and one
degradation peok ot 2.353 min after 4 hr at room
temperature [Fig 5(«) and 5(b)]. On cubjecting the
drug to chemical oxiSation the Srug formed two
degradation productc ot retention timec 4.453 min

ond 4.733 min after 8 hr at room temperature ond ot
4.440 min and 4.727 min ofter 8 hr reflux whereog,
the hySrogen peroxide peak woo ceen ot retention

time of 1.8 min [Fig 6(x), 6(b) and 6(c)]. In photolytic

and thermol otrecs conditiono the drug 616 not form

Segrodoation products even after 8 hr [Fig 7(o), 8(a)

oand 8(b)]. Under neutral conditiono the drug 518 not

Segroade and no additionad peak wouo ceen in the
chromatogram, thuo indomethacin ic found to be

otoble even after 48 hr [Fig 9(w)]. The otudy indicatec

thot the drug ic very oucceptible to acid ond boce
hydrolycicand oxidation. The retention timecof the

Segrodoation productc ond the percent degradationc

under variouo otreco conditionoic precented in Table
4 ond 5 reopectively. The Segradanto formed were
well recolved from the Srug peak. The propoced
method con be conveniently uced to detect the
poaaible Segradation producto in the dooxge form

Suring the otability otudiea
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Table 4: Retention times of the degradation

mroducts formed under different stress

conditions

Stress conditions Time (hr) Retention time of
degradation

i products (min)

Fig.7(a): Chromatogram of whotolytic 0.1N HCL 0hr 2.387, 6.947

degradation of indomethacin after 8 hr 4 hrat room 2:393, 3.633,
temperature 6.780
4 hr reflux 2.353, 3.640,
T e e 6.793
‘| i 5 0.1N NaOH 0 hr 2.387, 6.947
' 1 4 hr at room temperature 2.353
L [ Oxidation 0 hr -
i I 8 hr at room temperature 4.453,4.733
I : : 8 hr reflux 4.440, 4.727
. . Photolytic degradation 0 hr -
Fig. 8(a): Chromatogram of thermal degradation B i e U 5 (i )
of indomethacin after 8 hr Thermal degradation 0 hr -
) 8hr at 60°C =
Fatwtae Tivw e Aqueous solution for
1 hr at 60°C
o = 1 Neutral condition 0 hr -

48hr at room temperature -

CONCLUSION

Fig. 8(b): Chromatogram of thermal degradation A novel, dmple and reproducible ctobility-indicating
of indomethacin aqueous solution after 1 hr RP-HPLC acory method wao Seveloped which con
be uced for routine onalycic in pharmaceuticod
R doouge forma The method wasfounsd to be accurate,
| precice, robuct and ceparation of the Segradunto
o from the drug was achieved in « chorter Suration of
! e - time. It can be uced to examine the otobility of

; i A Hil indomethacin capoulea
Fig. 9(a): Chromatogram of neutral hydrolysis of

indomethacin after 48 hr standing REFERENCES
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