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ABSTRACT

Dissolution method for the release estimation of anti-hypertensive drug Olmesartan Medoxomil was developed by HPLC. The
formulated drug product dissolution profile with multimedia dissolution rationale was performed against marketed formulation as
per Centre for Drug Evaluation and Research guidelines (CDER). The differential factor (F2) and similarity factor (F1) was evaluated
against innovator product available in the market. The chromatographic system equipped with gradient pump, column oven with
sample cooler, auto sampler and VWD detector was used for this study. The analyte peak was separated by using column packed
with moderately polar Cyano groups (CN, 250X4.6, 5u).The mobile phase comprised of Buffer: Acetonitrile in the ratio of 40:60 with
pump flow rate ImL/min and UV detection at 225nm.The developed method was validated as per ICH guidelines. The repeatability
of the method was established by estimating dissolution for six different sample solution of the same batch. The relative standard
deviation for the dissolution values of six determinations of the same batch were 1.63 % which is well within the acceptance criteria
of 5.0%.The linearity of the method was determined over the range of 50% to 150% of sample concentrations covering five different
levels. The recovery of Olmesartan Medoxomil from 50% to 150% was 98.3% to 99.1% and the percentage RSD was 0.64%.The
robustness of the method was studied for 3 chromatographic variables and 3 dissolution condition variables. The stability of the
analytical solution was found stable for 24hrs after preparation. The sink condition evaluation of dissolution medium was
established and the average amount of active drug substances added shall dissolved in the designed volume of dissolution medium
was 90.35% which is well within in the limit of not less than 50%.

Keywords: Dissolution development, Evaluation of marketed formulation, Development and evaluation, Anti-hypertensive drug,
Olmesartan Medoxomil.

INTRODUCTION various time points (10,20,30 & 45 min) are studied for
both innovator as well as our product.s'12 From the
comparative dissolution profile results the difference
factor (F1) and the similarity factor (F2) was calculated.
The developed method is validated for set of parameters
as per ICH guidelines. The developed method is specific,
accurate, linear and robust. This method can be used for
regular analytical estimation and routine laboratory
analysis of drug formulations.***

Imesartan Medoxomil belongs to the class of

medicines called angiotensin Il  receptor

antagonists to treat high blood pressure. It is
marketed worldwide by Daiichi Sankyo, Ltd. and in the
United States by Daiichi Sankyo, Inc. and Forest
Laboratories. The Average Molecular Weight is 558.5851
g/mol and the molecular formula is CygH30NgOg Which is
white to off-white powder soluble in acetone, methanol
and practically insoluble in water. The structure is
represented in Fig.1. Olmesartan Medoxomil exhibits no
potential isomerism. There are no chiral centers for
exhibiting enantiomerism and no carbon- carbon double
bonds for exhibiting geometrical isomerism."”?

The study on dissolution release indicates that the
percentage release of Olmesartan Medoxomil from
finished dosage forms. The most of the available
literature reveals that there is no stability indicating
analytical method available for Olmesartan Medoxomil
drug product dissolution development.3'4

Figure 1: Structure of Olmesartan Medoxomil
The aim of the study is to evaluate the percentage release

of active substance Olmesartan Medoxomil presents in MATERIALS AND METHODS
anti-hypertensive drug formulation. The study reveals the The Olmesartan medoxomil standard was received from
dissolution release pattern of drug substance with the M/s Glenmark Generics Itd, Gujarat, India. The solvents
Innovator reference product. The multimedia dissolution and chemicals used for this study received from
profile with 3 different media pH1.2, 4.5 & pH6.8 at Qualikems fine chem. Pvt.ltd. Vadodara, India. The
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innovator reference product Benicar and local marketed
product Olmax were purchased from market. The purified
water used for this analysis was collected from Millpore-
Milli-Q- system. The chromatographic system equipped
with gradient pump, auto injector, VWD detector (Agilent
1260 infinity).The chemstation software was used for
integration of data. The Electro lab 8TDL with auto
sampler assembly dissolution Tester is used for this
dissolution study.

Dissolution Study:

Standard stock solution of Olmesartan Medoxomil
working standard was prepared by transferring and an
accurately weighed quantity 22.0 mg to 50 mL with
diluent to get the final concentration of 440ug/mL.
Further dilute 5 ml to 50 mL with dissolution medium
(0.1M HCI) to get the final concentration of 44ug/mL. The
dissolution parameters are set as per the following;
Apparatus Il of BP (paddle); Medium 0.1M Hydrochloric
acid; Volume 900ml;Time 45 min; RPM 75rpm and
Temperature 37° C £ 0.5° C. Place one tablet in to each
dissolution vessel and run the apparatus for 45 minutes,
collect the sample at time interval 10,20,30 & 45
minutes. The prepared standard and sample solutions
were filtered through 0.45um filter and injected into the
chromatograph as per the following chromatographic
conditions; Mobile phase Buffer: ACN: 40:60;Pump flow;
1mL/min; Column: Spherisorb Cyano 250 X 4.6,5 um;
Injection volume:20ul and UV detection at 225 nm. The
retention time of main peak was observed at RT at 7.5
minutes.

04 {_J\_/— 000
n T 7 : T H M 7 : 4 B o

Figure 2: Chromatogram for Placebo Preparation
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Figure 3: Chromatogram for Standard preparation
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Figure 4: Chromatogram for Sample preparation.

The chromatograms for Placebo,standard and sample
preparations were displayed in Fig.2,3 & 4.

Multimedia Dissolution Profile:

The multimedia dissolution profile with pH1.2 (0.1M
Hydrochloric acid),pH4.5(Acetate buffer),pH6.8
(Phosphate buffer) were performed for Innovator
reference product Benicar 40 mg and marketed
formulation Olmax 40 mg tablets. The comparative
dissolution profile (CDP) for each medium was calculated
against Innovators Benicar. The dissolution profile curves
were represented in Fig.5

The standard solution preparation of each medium is
different by diluting the stock standard solution with
respective medium to get the final concentration of
44pug/mL. The resulting solutions blank (dissolution
medium), placebo, standard and sample solutions were
injected in to the chromatograph and the results were
reported.

Validation of Analytical Method:

The developed dissolution method was validated for the
following parameters as per ICH guidelines. The
parameters selected were i) Specificity ii) Precision iii)
Linearity iv) Recovery v) Robustness vi) Solution Stability
and vii) Sink condition Evaluation.

Specificity was performed by spiking Olmesartan
Medoxomil working standard with appropriate levels of
known weight of Placebo mixture (synthetic mixture of
formulation excipients).

Weigh accurately about 330 mg tablet placebo with
respect to Olmesartan Medoxomil 40 mg tablets and
transferred into dissolution bowl containing 900 ml
dissolution medium. Run the instrument as per test
conditions, the solution was collected, filtered and
injected in to the chromatograph. The specificity was
evaluated as interference against Blank, Tablets Placebo,
Olmesartan Medoxomil standard, Olmesartan
Medoxomil standard spiked with tablets placebo and
Olmesartan Medoxomil tablets sample. There should not
be any interfering peak in the chromatogram obtained
from blank, placebo at the retention time corresponding
to Olmesartan Medoxomil.
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The precision exercise was carried out fewer than 3
categories, namely system precision, method precision,
and intermediate precision.

System suitability parameters and complete operational
parameters were studied in this section. HPLC system,
comprising accessories like detector, column, pump etc,
under given chromatographic condition operates
consistently throughout the analysis and can give
accurate and precise results, further system suitability
was ensured throughout the analysis by injecting the
standard at the specified intervals. System precision and
Method precision was checked by injecting system
suitability standard six times, to ensure the suitability of
the analysis for its intended purpose. The % RSD of peak
area responses of Olmesartan Medoxomil from six
replicate injections of standard solutions should not be
more than 2.0.The % RSD from six replicates dissolution
sample preparations should not be more than 5.0.

Linearity was established by preparing solutions of the
drug, ranging in concentration from below the lowest
expected concentration to above the highest
concentration during release. Hence the range was
covered from 50% to 150 % of the working concentration
of 44pg/mL. The linearity range is from 22 pg/mL to 66
ug/mL.

The linear regression coefficient should not be less than
0.999 and not more than 1.000 for Olmesartan
Medoxomil. Y-intercept of linearity curve should not be
more than 2.0 % of the response of the 100 % working
concentration of Olmesartan medoxomil.

The Recovery of the analyte was determined by
performing 5 different levels (50%, 75%, 100%, 125% &
150%) by spiking Olmesartan Medoxomil Active
pharmaceutical Ingredient (API) with Placebo powder at
22.2ug/mL, 33.32pg/mL, 44.42ug/mlL, 55.62ug/mL and
66.72ug/mL respectively. The percentage recovery should
be between 95% to 105%.

The robustness of the method was performed for 3
dissolution variables (change in RPM; 73/77rpm, Change
in bowl temperature; 36.5/37.5°C,Change in dissolution
media volume; 880/920mL) and 3 chromatographic
variables (change in flow rate;0.8/1.2mL, Change in
column temperature; 23/27°C, Change in mobile phase
composition;  380:620/420:580:  Buffer:ACN).  The
percentage RSD from six replicate dissolution sample
preparation under each dissolution condition should not
be more than 5.0.

The stability in analytical solution was established by
injecting standard and sample solution over the period
time till 24 hrs. The standard solution was stored under
conditions that ensure stability. The stability of the
standard was analyzed over a specified period of time by
comparing peak area response at different time intervals
to that of the initial response. The % RSD of peak area
responses of Olmesartan medoxomil obtained at solution
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stability intervals study calculated together should not be
more than 2.0.

The Sink conditions means the drug which goes in to the
dissolution medium is not affected by the drug which is
not dissolved. In general the dissolution medium volume
should be 3 to 5 times the saturation solubility of the
drug.

The sink condition evaluation was performed as per the
dissolution test method by spiking 133ug/mL of
Olmesartan Medoxomil working standard (3X of
standard/sample concentration) with 1100 pg/mL of
placebo in designed volume of dissolution medium
(900mL) at 250 rpm.

Not less than 50% of the amount of active drug
substances added shall dissolves in the designed volume
of dissolution medium.

RESULTS AND DISCUSSION

The stability indicating Dissolution method was developed
for Olmesartan Medoxomil formulated dosage forms by
HPLC. The Comparative Dissolution Profile (CDP) was
performed with the developed method for Innovators
reference Product (Benicar) and marketed formulation
(Olmax). The graphical representation was displayed in
Fig.5. The multimedia rationale of marketed formulation
with pH 1.2, pH 45 & pH 6.8 was compared with
Innovators reference product and the difference factor
(F1), similarity factor (F2) was evaluated. The results were
reported in Table.1&2. In order to increase solubility of
drug substances, diluent was introduced to prepare
standard stock solution (ACN: Water: 80:20).

Hence the drug was poorly soluble in water, the
dissolution conditions are optimized to get more release
of drug in the medium by altering media volume, paddle
rpm and time interval.

The dissolution method was validated as per CDER
recommendations and ICH guidelines. The method was
found selective and specific since there is no interference
observed between peaks of blank, placebo, standard,
sample preparations. The method precision was
performed by six determinations of assay average value
91.76% and %RSD is 0.79% was listed in Table.3. The
method was found linear over the range of 22ug/mL to
66ug/mL and the linear regression R® was 0.9999. The
results were reported in Table.5

The recovery of spiked Olmesartan medoxomil was
studied from 50% to 150% of working concentration and
the average recovery 98.48%, RSD 0.64% were listed in
Table.5. The robustness variables were studied and listed
in Table.6. The analytical solution stability was performed
over 24 hrs and found stable. Sink condition was
evaluated for dissolution medium. The average
percentage release of drug dissolved in the medium for
sink condition was found 90.35% which is less than the
acceptance criterion of 50% were listed in Table.7
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Table 1: CDP for Benicar Vs Olmax in pH 1.2, 4.5 & 6.8 Medium

ISSN 0976 — 044X

Time Points pH 1.2 pH 4.5 pH 6.8 pH 1.2 pH 4.5 pH 6.8
Benicar Olmax
0 0.00 0.00 0.00 0.00 0.00 0.00
10 101.91 13.49 64.41 99.13 20.44 69.45
20 103.74 16.47 72.92 99.45 18.91 77.90
30 102.09 17.39 74.77 101.77 18.53 80.37
45 102.16 18.30 78.46 99.87 18.86 81.30
Sum 409.90 65.66 290.56 400.22 76.73 309.01
Table 2: F1 & F2 values for Each Dissolution Medium
) F2
Name of DS Medium No. of Intervals F1
pH 1.2(Acidic) 4 2.36 76.30
pH 4.5(Acetate Buffer) 4 7.30 89.39
pH 6.8(Phosphate Buffer) 4 6.35 65.77
Acceptance Criteria 0-15 50-100
F1-Difference Factor; F2-similarity Factor
4 N\
==@=—Benicar pH1.2
;.F— =) —f—0Olmax pH1.2
/ % === Benicar pH4.5
=== 0Olmax pH4.5
==ié=Benicar pH6.8
=@=0lmax pH6.8
o J

Figure 5: Release pattern of CDP in pH 1.2, 4.5 & 6.8 Medium (Benicar Vs Olmax)

Table 4: Precision Study Data

Bowl Number % release Mean SD
1 92.72
2 91.57
3 90.79 91.76 0.7234
4 91.17
5 92.04
6 92.29

RSD

0.79
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Table 5: Linearity Study Data

Concentration Regression
Level % . Slope RSD
(ng/mL) coefficient
50 22.0
75 33.0
100 44.0 0.9998 0.3071 0.3924
125 55.0
150 66.0

Table 6: Recovery Study Data

Added Amount Recovered Amount Mean Recovery %

(ng/mL) (ng/mL) (n=3) 5P RSD
20.60 20.17
30.17 29.96
40.67 39.78 99.48 0.6532 0.6633
50.58 49.71
60.19 59.60
SD-Standard Deviation; RSD-Related Standard Deviation
Table 7: Robustness Study Data
Chromatographic & Dissolution Variables % Drug o o
Release
Pump Flow 0.8mL 91.29 0.75
Pump Flow 1.2mL 91.19 0.39
Column Temperature 23°C 91.24 0.61
Column Temperature 27°C 91.16 0.46
Mobile phase Ratio 380:620( Buffer : ACN) 91.08 0.48
Mobile phase Ratio 420:580 (Buffer : ACN) 92.10 0.82
Bowl Temperature 36.5°C 96.86 0.87
Bowl Temperature 37.5°C 96.75 0.39
Media Volume 830mL 98.57 0.77
Media Volume 920mL 99.77 1.16
Paddle RPM 73 97.97 2.17
Paddle RPM 77 99.73 1.14
Table 7: Sink Condition Evaluation Data
Bowl Number % release Mean SD RSD
1 87.25
2 93.42
3 87.31 90.35 3.350 3.708
4 93.41
5 87.26
6 93.40
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CONCLUSION

The stability indicating dissolution method developed for
Olmesartan Medoxomil finished dosage forms by HPLC
was more specific, precise, linear, accurate and robust.
This method can be used for formulation development
research, bioequivalence study, in-vitro dissolution study
as well as routine analytical purpose. This method was
more reliable for estimation of Comparative Dissolution
Profile study with Reference product and marketed
formulations.
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