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ABSTRACT

A new, sensitive, stability indicating liquid chromatographic method has
been devel oped for the separation, quantitative determination of Olmesartan
medoxomil fromitsthreeimpuritiesnamely imp-1, imp-2, imp-3 and fromits
degradation products in bulk drug, pharmaceutical dosage form used for
the treatment of hypertension in the United States, Japan and European
Countries. The developed method is also applicable for the related sub-
stances determination. Efficient chromatographic separation was achieved
using a C18-CN column (150x4.6) mm with 3.5 um particles with simple
mobile phase combination of buffer and acetonitrilein theratio of 65:35 (V/
V). Buffer consist of 20mM (2.76g in 1000 mL water) sodium dihydrogen
ortho phosphate monohydrate, pH adjusted to 3.0 using phosphoric acid,
delivered in isocratic mode at a flow rate of 1.0 mL min*and quantitation
was carried out using ultraviol et detection at awavelength of 210 nm. Inthe
developed HPL C method the resol ution (R ) between Olmesartan medoxomil
and itsimpurities namely imp-1, imp-2 and imp-3 was found to be greater
than 2.0. The drug was subjected to stress conditions of hydrolysis, oxida-
tion, photolysis and thermal degradation. Considerable degradation was
found to occur in akaline medium, acid medium and oxidative stress condi-
tions. Olmesartan medoxomil was compl etely degraded to imp-1inthemild
alkaline conditions. The stress samples were assayed against a qualified
reference standard and the mass balance was found close to 99.5%. The
developed reverse phase L C method was validated with respect to linearity,
accuracy, precision and robustness.
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Thechemica nameof Olmesartan medoxomil is4-
(1-Hydroxy-1-methylethyl)-2-propyl-1-[[2'-(1H-
tetrazol-5-yl)[1,1'-biphenyl]-4-ylJmethyl]-1H-imida-
zole-5-carboxylic acid (5-methyl-2-ox0-1,3-dioxol-4-
yl)methyl ester (Figurel). Its empirical formulais

C,,H,,N,O,. Olmesartan medoxomil isapotent and

selectiveangiotensin AT 1 receptor blocker™ which has
been approved for thetreatment of hypertensioninthe
United States, Japan and European countries. Thedrug
containsamedoxomil ester moiety andiscleaved rap-
idly by an endogenous esterase to rel ease the active
metabolite Olmesartan medoxomil?.

Only few chromatographic methods have been ap-
pearedintheliterature. Mustafa Celebier and
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4-(1-Hydroxy-1-methylethyl)-2-propyl-1-
[[2"-(1H-tetrazol-5-yl)[1,1'-biphenyl]-4-
yllmethyl]-1H-imidazole-5-carboxylic acid

(5-methyl-2-oxo-1,3-dioxol-4-yl)methyl ester carboxylic acid

Imp-3
(0]
4-(1-Hydroxy-1-methylethyl)-2- 5-Acetyl-4-(1-hydroxyl- Triphenyl

propyl-1-[4-[2-(tetrazol-5-yl) phe- methylethyl)-2-propyl -1-[4-
nyl] phenyl] methylimidazole-5- [2-(tetrazol-5-yl)phenyl] methy! alcohol

phenyl] methylimidazole

Figurel: Chemical structuresand labelsof olmesartan medoxomil and itsimpurities

Secide Altingz reported development of a CZE method
for thedetermination of Olmesartan medoxomil in Tab-
letg3. Work by Dongyang Liu and etd describes quan-
titative determination of Olmesartan medoxomil inhu-
man plasmaand urineby liquid chromatography coupled
to tandem mass spectrometry®. So far, to our present
knowledgethereisno stability indicating LC method
for the rel ated substance determination and quantita-
tive estimation of Olmesartan medoxomil.

Inthe present regulatory scenario, it became man-
datory to show thestability indicating nature of thedrug.
Asthese drugs are life savers, the assessment of its
purity isof maor concern and which can’t be nego-
tiable under any circumstances. Anided stability indi-
cating chromatographic method should estimatethedrug
beabletoresolvefromitspotentid impuritiesand deg-
radation products. Hence, an attempt has been made
to develop an accurate, rapid, specific, and reproduc-
ible method for the determination of Olmesartan
medoxomil and dl threeimpuritiesin bulk drug samples
and in pharmaceutical dosageformsinthe presence of
itsdegradation productsa ong with method validation
as per ICH norms. The stability tests were also per-
formed on both drug substances and drug product as
per ICH (TABLE8).

EXPERIMENTAL

Chemicals

Samplesof Olmesartan medoxomil and itsrel ated
impuritieswerereceived from from Dr.Reddy’s Labo-

Hnalytical CHEMISTRY o

ratoriesLtd, Hyderabad, India. Commercidly avalable
Olmesartan medoxomil tabletswere purchased. HPLC
grade acetonitrile, analytical reagent grade sodium
dihydrogen ortho phosphate monohydrate and phos-
phoric acid were purchased from Merck, Darmstadit,
Germany. High pure water was prepared by using
MilliporeMilli-Q pluswater purification system.

Equipment

The LC System, used for method devel opment,
forced degradation studies and method validation was
Waters 2695 binary pump plusauto sampler and a2996
photo diodearray detector. The output signa wasmoni-
tored and processed using empower software on
Pentium computer (Digita equipment Co).

Chromatographicconditions

Thechromatographic column used wasZorbax CN
(150%x4.6) mmwith 3.5 um particles. The mobile phase
containsamixtureof buffer and acetonitrileintheratio
of 65:35 (V/V), buffer consist of 20mM (2.76gin 1000
mL water) sodium dihydrogen ortho phosphate mono-
hydrate, pH adjusted to 3.0 using phosphoric acid.

Theflow rate of themobile phasewas 1.0mLmin™.,
The column temperaturewas maintained at 27°C and
the detection was monitored at awavelength of 210
nm. Theinjectionvolumewas 10 uL. Acetonitrile: wa:
ter (8:2v/v) wasused asdiluent.

Prepar ation of solutions
Prepar ation of standard solutions
A stock solution of Olmesartan medoxomil (5.0mg
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mLt) was prepared by dissolving appropriate amount
inthediluent. Working solutionsof 1000 and 100 pg
mL-*were prepared from above stock solution for re-
lated substances determination and assay determina-
tion, respectively. A stock solution of impurity (mixture
of Imp-1, Imp-2and Imp-3) at 1.0 mgmL-*wasalso
preparedindiluent.

Prepar ation of samplesolution

Twenty tabletswere wei ghed and the content trans-
ferred into aclean and dry mortar, grinded well. Then
equivalent to 100 mg of drug wastransferred to 100
mL volumetric flask, 70 mL of diluent added and kept
on rotatory shaker for 10 min to dispersethe material
completely and sonicated for 10 minand diluted to 100
mL (1000 ug mL%). Theresulting solutionwas centri-
fuged at 3,000 rpmfor 5 min (thissolution wasfiltered
and isused for the related substance determination).
Supernant solutionwastaken 10 mL and diluted to 100
mL with diluent (100 ugmL ). Thiswasfiltered using
0.45 unylon 66-membranefilter (for assay evauation).

Specificity/For ced degradation studies

Specificity istheability of the method to measure
theanayteresponseinthe presence of itspotentia im-
purities®. Stresstesting of the drug substance can help
toidentify thelikely degradation products, which canin
turn hel p establish the degradation pathwaysand the
intring c stability of themoleculeand vaidatethe stabil -
ity indicating power of theanaytical proceduresused.

The specificity of the developed LC method for
Olmesartan medoxomil wasdetermined inthe presence
of itsimpuritiesnamely imp-1, imp-2, imp-3 and deg-
radation products. Forced degradation studieswerea so
performed on ol mesartan medoxomil to provideanin-
dication of the stability indicating property and speci-
ficity of the proposed method®”. Thestressconditions
employed for degradation study includeslight (carried
out asper ICH Q1B), heat (60°C), acid hydrolysis(1N
HCI), base hydrolysis (1IN NaOH), water hydrolysis
and oxidation (6 % H,O,). For heat and light studies,
study period was 10 dayswhereasfor acid, base, wa-
ter hydrolysisand oxidation, it was 48 h. Pesk purity of
stressed sampl esof ol mesartan medoxomil waschecked
by using 2996 Photo diode array detector of Waters
(PDA). Thepurity angleiswithinthe purity threshold

—= Fyll Paper

limit obtainedinall stressed samplesdemongratesthe
analyte peak homogeneity. All stressed samples of
Olmesartan medoxomil [heat (60°C), acid hydrolysis
(1IN HCl), basehydrolyss (1IN NaOH), water hydroly-
sisand oxidation (6% H,O,)] werestudied for extended
runtime of 60 min (with 90% Acetonitrilein mobile
phase) to check thelate eluting degradants.

Assay studieswere carried out for stress samples
against qualified reference standard and themass ba -
ance (% assay+% of impurities +% of degradation
products) was cal cul ated. Assay was a so cal cul ated
for bulk samplesand drug product by spiking al impu-
rities(imp-1, imp-2and imp-3) at thepecification level
(i.e. 0.15% of anayte concentration whichis 1000 ug
mL2).

Method validation
Precision

The precision of therelated substance method was
checked by injectingsixindividud preparaionsof (1000
ug mL 1) olmesartan medoxomil spiked with 0.15%
eachimp-1, imp-2andimp-3. The% RSD of areafor
eachimp-1, imp-2 and imp-3 wascal cul ated.

The intermediate precision (ruggedness) of the
method wasa so eva uated using different analy <, dif-
ferent column and adifferent instrument in the same
laboratory.

Assay method precisionwaseva uated by carrying
out SX independent assaysof test sampleof Olmesartan
medoxomil againgt qudified referencestandard. The%
RSD of six assay va uesobtained was cal cul ated.

Limit of detection (LOD) and limit of quantifica-
tion (LOQ)

TheLOD and LOQ for imp-1, imp-2 and imp-3
wereestimated at asgna-to-noiseratioof 3:1and 10:1
respectively, by injectingaseriesof dilutesolutionswith
known concentration!®. The precision study wasalso
carried out at the LOQ level by injecting six individua
preparations of Imp-1, Imp-2 and Imp- 3, calcul ated
the% RSD for the areas of each impurity.

Linearity
Linearity test solutionsfor assay method werepre-
pared from stock sol ution at seven concentration levels
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from 10to 200% of assay anal yte concentration (10,
25, 50, 75, 100, 150 and 200 ug mL1). Thepesk area
versus concentration data was performed by |east-
squareslinear regresson anaysis.

Linearity test solutionsfor re ated substance method
were prepared by diluting theimpurity stock solutionto
the required concentrations. The solutions were
prepared at seven concentration levels. From LOQto
200% of the permitted maximum level of theimpurity
(i.e. the LOQ , 0.015%,0.0375%, 0.075%, 0.15%,
0.225% and 0.3% for an analyte concentration of
1000 ug mL™%). Thecorrelation coefficient, opeand
Y-intercept of thecalibration curvewerereported.

Accuracy

The accuracy of the assay method was eval uated
intriplicate at three concentration levels, i.e. 50, 100
and 150 ng mLtinbulk sampleand drug product. The
percentages of recoverieswere ca cul ated.

Thebulk sampleshowsthepresenceof imp-1ata
level of 0.1% and it shows atotal of 0.17% of un-
knownimpurities(limit: not morethan 0.15%for single
unknownimpurity, for total impuritiesthelimitis0.50%).
Thestudy wascarried out intriplicateat 0.075%, 0.15%
and 0.225% of the anayte concentration(1000ug
mL1). Thepercentage of recoveriesforimp-1andimp-
2 andimp-3 were calculated.

Robustness

To determine the robustness of the developed
method, experimental conditions were deliberately
changed and the resolution between olmesartan
medoxomil, imp-1, imp-2 and imp-3 were evaluated.
Theflow rate of themobilephasewas 1.0 mL min. To
study the effect of flow rate on the devel oped method,
0.2 unitsof flow changed (i.e. from 1.0mL min*to 0.8
mL min?tand 1.2 mL min?). Theeffect of pH of solu-
tion on theresolution of impuritieswasstudied by vary-
ing+ 0.1 pH units (at 2.9 and 3.1 buffer pH). The ef-
fect of column temperature on the devel oped method
was studied at 22°C and 32°C instead of 27°C. Inthe
all above varied conditions, the components of the
mobile phasewereheld constant as such. To study the
effect of changein mobile phasecomposition by chang-
ing theorganic phaserétio, organic content was changed
by 10% (from 100% to 90% and 110%) keeping the
buffer ratio as constant.

%nafyttaa[ CHEMISTRY [

Solution stability and mobile phase stability

Thesolution stability of olmesartan medoxomil in
the assay method was carried out by leaving thetest
solutionsof sampleintightly capped volumetricflask at
room temperaturefor 48 h. The same sample solutions
were assayed with 6 hinterval sup to the study period
with afreshly prepared reference standard solution. The
mobile phase stability wasa so carried out by assaying
thefreshly prepared sampl e solutionsagainst freshly
prepared reference standard solutionswith 6 hinter-
vasup to 48 h. Mobile phase prepared was kept con-
stant during the study period of mobile phase stability.
The % RSD of assay of olmesartan medoxomil was
cd culated for the study period during mobile phaseand
solution stability experiments.

Thesolution stability of olmesartan medoxomil and
itsrelated impuritieswerecarried out by leaving spiked
samplesolutionintightly capped volumetricflask a room
temperaturefor 48 h. Impurity content was determined
for every 6 hinterval up to the study period.

Mobile phasestability wasa so carried out for 48 h
by injecting thefreshly prepared sample solutionsfor
every 6 hinterva. Impurity content waschecked inthe
test solutions. M obile phase prepared was kept con-
stant during the study period.

RESULTSAND DISCUSSION

M ethod development and optimization

Themaintarget of the chromatographic methodis
to get the separation of dosdy dutingimpuritiesnamey
imp-1, imp- 2 and symmetry of ol mesartan medoxomil
peak. When C18 and C8 (250x4.0) mm with 5 um
particles columnswere used with buffer and acetoni-
trile(70:30,v/v) asamobile phase theretention time of
imp-3wasvery high (around 40 min) and the symme-
try of olmesartan medoxomil peak isnot satisfactory
(<1.5). Toimprovethe symmetry buffer concentration
increased to 20mM from 5 mM resulted in symmetrical
peak (~1.4) for olmesartan. When Zorbax CN
(250%4.6) mmwith 5 pm particles column was used
improvement in symmetry of olmesartan medoxomil
peak and theretention time of imp-3 was observed but
not satisfactory .(symmetry of ol mesartan medoxomil
peak is~1.3 and theretention time of imp-3 isabout
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30 min). Introduction of Zorbax CN (150x4.6) mm
with 3.5um particles column hasgiven satisfactory re-
sultsintermsof symmetry of olmesartan medoxomil
peak (about 1.0), theretentiontime of imp-3 (about 17
min) . Satisfactory resultswere obtained with the mo-
bile phase contai ning buffer (Phosphate buffer pH 3.0
adjusted with phosphoric acid) and acetonitrileinthe
ratio of (65:35, v/V). Theresol ution betweenimp-1 and
imp-2 (Rs>2.0) wasobserved. Variationin buffer pH
was a so studied, thetailing factor of the olmesartan
medoxomil ishigh (about 1.6), and the resol ution be-
tween imp-1and imp-2 wasless (Rs< 1.5) when pH
of thebuffer adjusted 7.2. When pH increased towards
acidicsdethesymmetry of ol mesartan medoxomil pesk
wasimproved and resol ution too. Satisfactory resolu-
tion between impuritiesand symmetry of olmesartan
medoxomil peak was observed at pH 3.0 (Figure 2).
The chromatographic separation wasachieved on

Blaml
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Figure2: Typical chromatogram of olmesartan medoxomil
blank Chromatogram, olmesartan medoxomil spiked with
impurities
TABLE 1:System suitability report

Al
C

Compound USP resolution(Rs) USP tailing factor
Imp-1 - 1.0
Imp- 2 21 11
Olmesartan medoxomil 16 0.9
Imp- 3 26 1.0

—— Fyll Peper

Zorbax CN (150x4.6) mm with 3.5 um. The mobile
phase containsamixture of buffer and acetonitrilein
theratio of 65:35 (v/v) buffer consist of 20mM sodium
dihydrogen phosphate monohydrate, pH adjusted to
3.0 using phosphoric acid. Theflow rate of themobile
phasewas 1.0 mL min*. The column temperaturewas
maintained a 27°C and the detection was monitored at
awavelength of 210 nm. Theinjection volumewas 10
uL. Acetonitrileand water (8:2 v/v) wasused asblank;
therewasnointerferenceof blank withimpurities(imp-
1, imp-2 and imp-3) and olmesartan medoxomil. The
interference of excipients (hydroxypropylcdlulose, lac-
tose, microcrystalinecelulosg, talc, titanium dioxide,
and yellow iron oxide) was a so checked by injecting
sample solutionsof excipients. Therewasno interfer-
ence of excipientswith impurities (imp-1, imp-2 and
imp-3) and ol mesartan medoxomil peak. In the opti-
mized conditionsolmesartan medoxomil, imp-1, imp-2
and imp- 3 werewell separated with aresolution of
greater than 2 and thetypica retention timesof imp-1,
Imp-2, olmesartan medoxomil and imp-3 were about
2.7, 3.0, 6.6 and 17.7 min respectively. The system
suitability resultsaregiven (TABLE 1) and thedevel -
oped LC method was found to be specific for
olmesartan medoxomil anditsimpuritiesnamely imp-1,
imp-2andimp-3 (TABLE 2).

Anaysiswas performed for different batches of
bulk drug samples (n=3) and for pharmaceutical dos-
ageforms(n=3). ResultsweregiveninTABLE 7. Sta
bility study resultsasper ICH Q1A (R2) for olmesartan
medoxomil® weregivenin TABLE 8and TABLE9.

Method validation
Precision

The%RSD of assay of olmesartan medoxomil dur-
ing assay method precision study was 0.1% and the
%RSD of areaof imp-1, imp-2 andimp-3inrelated
substance method precision study werewithin 1.5 %.
Confirming the good precision of themethod.

TABLE 2: Summary of forced degradation results

Stress condition Time % Assay of M ass balance
active substance (% Assay +% impurities+% degradation products)
Acid hydrolysis (IN HCI RT) 24h 94.8% 99.5
Base hydrolysis (IN NaOH RT) 24h 0.0% 99.8
Oxidation (6% H,0, RT) 24h 72.8% 99.8
Water hydrolysis (Room Temperature) 24h 97.6% 99.5
Thermal (60°C) 10 days 99.3 99.6
Light (photolytic degradation) 10 days 994 99.7
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The%RSD of assay resultsobtained inintermedi-
ate precision study waswithin 0.5% and the %0RSD of
areaof imp-1,imp-2and imp-3werewd | within 2.1
%, confirming the ruggedness of themethod (TABLE
6).

Limit of detection and limit of quantification

Thelimit of detection of imp-1, imp-2 andimp-3
were0.002, 0.003 and 0.007% (of anayte concentra-
tion, i.e.1000 ug mL 1) respectively for 10 uL injection
volume. Thelimit of quantification of imp-1, imp-2and
imp-3were0.006, 0.009 and 0.022% (of ana yte con-
centration, i.e. 1000 ug mL 1) respectively for 10 uL
injection volume. Theprecision at LOQ concentration
for imp-1, imp-2 and imp-3 were below 2%.

Linearity
Linear cdibration plot for assay method was ob-

tained over the calibration rangestested, i.e. 10-200
ug mL-*and the correl ation coefficient obtained was

TABLE 3: Results of accuracy study for drug substance

Added (ug)(n=3) Recovered (ng) % Recovery
50 49.8 99.6
100 99.5 99.5
150 147.8 98.5

n=3, Number of determinations
TABLE 4:Results of accuracy study for drug product

Added (ng)(n=3) Recovered (ug) % Recovery
50 49.9 99.8
100 100.2 100.2
150 147.2 98.1

n =3, Number of determinations

TABLE 5: Results of robustness study

S Resolution(Ry)
) Parameter Variation Between imp-1
no. X
and imp-2
1 Temperature (a) At 22°C 22
(£5°C of set temperature)  (b) At 32°C 21
, Flow rate (a) At 0.8 mL mint 2.2
(£20% of the set flow)  (b) At 1.2 mL min? 2.0
. (a) At 2.9 21
3 pH (£ 0.1 unit of set pH) (b) At 3.1 21

greater than 0.999. Theresult showsan excellent cor-
rel ation existed between the peak areaand concentra
tion of the analyte. The slope and Y-intercept of the
calibration curve were 46832.9 and 10002.6 respec-
tivey.

Linear cdibration plot for rel ated substance method
was obtained over the calibration rangestested, i.e.
LOQt0 0.3%for imp-1, imp-2 and imp-3. Thecorre-
|ation coefficient obtained was greater than 0.999. The
result shows an excellent correl ation existed between
the peak areaand concentration of imp-1, imp-2 and
imp-3.

Accuracy

The percentagerecovery of olmesartan medoxomil
inbulk drug samplesranged from 98.5t099.6 (TABLE
3) and in pharmaceutical dosage formsranged from
98.1t0100.2 % (TABLE 4). The percentage recov-
ery of imp-1, imp-2 and imp-3in bulk drugs samples
ranged from 96.2 to 102.5. HPL C chromatogram of
spiked sampleat 0.15% level of al fiveimpuritiesin
olmesartan medoxomil bulk drug sampleareshownin
figure2.

Robustness

Indl thedeliberate varied chromatographic condi-
tions (flow rate, pH, column temperature and mobile
phase organi c content variation), theresolution between
closdly dutingimpurities, namely imp-1 andimp-2was

TABLE 7:Batch analyss

Batch Assay by  Purity by
no. |MP-1 1mp-2 1mp-3 "5 o HPLC
Bulk B.No#
00201 0.10 ND ND 99.75% 99.70%
00202 0.09 ND ND 99.71% 99.73%
00203 0.08 ND ND 99.61% 99.70%
Drug product B.No#

00301 0.09 ND ND 99.61% 99.73%
00302 0.08 ND ND 99.52% 99.71%
00304 0.08 ND ND 99.56% 99.70%

Where ND = Not Detected

TABLE 6: Resultsof intermediate precision

S. o %RSD %RSD for related Resolution between
Parameter Variation
no. for Assay substances Imp-1 and Imp-2

1 Different svstem (a) Waters 2695 alliance system 0.3% <1.5% >2.0
R4 (b) Agilent 1100 seriesVWD system  0.4% <1.8% >2.0
> Different column (a) B.No: #001 01 0.4% <2.0% >2.0
(b) B.No:# 001 02 0.4% <2.0% >2.0
. (a) Analyst-1 0.3% <2.0% >2.0
3 Differentanalyst 5 A v o 0.4% <2.0% >2.0
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Solution stability and mobile phasestability

The%RSD of assay of olmesartan medoxomil dur-
ing solution stability and mobile phase stability experi-
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served inimpurity content during sol ution stability and

mobile phase experiments. The solution stability and
mobile phase stability experiments dataconfirmsthat
sampl e sol utions and mobile phase used during assay

48h.

mentswaswithin 1%. No sgnificant changeswere ob-

Olme:arian medoromil sample

L S = m e e e e e

Minutes

] i

Oimezartan medoromil stressed with Water ar BT
fior 24 lomrs.

Wl T e 3 e £o) e T

Minutes

5y B

and rel ated substance determination were stableup to

I

Olmesartan medozomil stressed with 18 HCl at BT
for 24hours

1]
Juult
e

-‘ §
I‘
whs—
S e,
Minutes

Olmezanian medozomil sreszed with 2% Perozide at
RT for 24 hoors.

B S SR SR R T T S S T R

Figure3: Typical chromatogram of Olmesartan medoxomil sampleand stressed Olmesar tan medoxomil samples

TABLE 8: Accelerated stability data (storage conditions: 40°+2°C / 75 5% RH)

Bulk drug B.no:# 002 01

Temper ature 40+2°° and relative humidity 75+5%

Duration

Related substance by HPLC

Imp-1 Imp-2 Imp-3  Purity by HPLC Assay by HPLC Remarks
Initial 0.10 ND ND 99.75% 99.70% No significant change observed
1% month 0.11 ND ND 99.73% 99.68% No significant change observed
2" Month 0.09 ND ND 99.72% 99.68% No significant change observed
3 Month 0.10 ND ND 99.80% 99.69% No significant change observed

Drug product B.No#: 003 01

Duration Imp-1 Imp-2 Imp-3  Purity by HPLC Assay by HPLC Remarks
Initial 0.09 ND ND 99.73% 99.61% No significant change observed
1% month 0.11 ND ND 99.72% 99.62% No significant change observed
2" Month 0.10 ND ND 99.71% 99.65% No significant change observed
3 Month 0.10 ND ND 99.72% 99.62% No significant change observed

Where ND = Not Detected

TABLE 9: Longterm stability data (stor age conditions: 25° +2°C /60 + 5% RH)

Bulk drug B.no#: 002 01

Temperature 25+2°C relative humidity 60+ 5%

Related substance by HPLC

Duration Imp-1 Imp-2 Imp-3 Purity by HPLC Assay by HPLC Remarks
Initial 0.10 ND ND 99.70% 99.75% No significant change observed
1¥Month 0.12 ND ND 99.71% 99.73% No significant change observed
2" Month 0.11 ND ND 99.72% 99.72% No significant change observed
3“Month 0.11 ND ND 99.69% 99.74% No significant change observed

Drug Product B.No: 003 01

Duration Imp-1 Imp-2 Imp-3 Purity by HPLC Assay by HPLC Remarks
Initial 0.09 ND ND 99.73% 99.61% No significant change observed
1% Month 0.10 ND ND 99.75% 99.58% No significant change observed
2" Month 0.10 ND ND 99.72% 99.60% No significant change observed
3 Month 0.10 ND ND 99.71% 99.62% No significant change observed

Where ND = Not detected
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Resultsof forced degradation studies

Degradation was not observed in olmesartan
medoxomil stressed samplesthat were subjectedto light
and heat study. The degradation of drug substancewas
observed under acid hydrolysis, basehydrolysis, water
hydrolysisand oxidative conditions (Figure 3) leadsto
theformation of imp-1 asamagor degradant. Pesk purity
test resultsderived from PDA detector, confirmed that
the olmesartan medoxomil peak ishomogeneousand
pureindl theanalyzed stresssamples. No degradants
were observed after 30 minin theextended runtime of
60 min for al the olmesartan medoxomil stressed
samples[heat (60°C), photolysis, acid hydrolysis (1IN
HCI), base hydrolysis (1IN NaOH), water hydrolysis
andoxidation (6%H.0,) with90%acetonitrileinmokbile
phase.

Themassbalance of stressed sampleswascloseto
99.5% (TABLE 2). Theassay of olmesartan medoxomil
isunaffectedin the presence of imp-1, imp-2, imp-3
and itsdegradation products confirm thestability indi-
cating power of the devel oped method.

CONCLUSIONS

Theisocratic RP-LC method devel oped for quan-
titative and related substance determination of
olmesartan medoxomil in both bulk drug and pharma-
ceutica dosageformisprecise, accurate and specific.
Themethod was compl etely validated showing satis-
factory datafor al the method validation parameters
tested. Thedeve oped method isstability indicatingand
can be used for the routine analysis of production
samplesand also to check the stability of samplesof
olmesartan medoxomil.
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