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/ ABSTRACT

A simple, precise, accurate, economical and reliable UV spectrophotometric method has been developed for the
estimation of Olopatadine hydrochloride in bulk and its tablet dosage form. The drug shows maximum absorption
(Amax) at 231 nm in methanol and obeys Beer’s law in the concentration range of 3-15 pg/ml with correlation
coefficient (R?=0.999). The accuracy was found to be 97.2-99.6%. Limit of detection (LOD) and limit of
quantification (LOQ) were found to be 0.047ug/ml and 0.144pg/ml respectively. The relative standard deviation
was found to be <2.0% in all cases. The proposed spectrophotometric method was validated as per ICH Q2 (R1)
guidelines. Statistical analysis proved that the method is repeatable and specific for the determination of the said
drug. The proposed method can be used for the reliable quantification of Olopatadine hydrochloride in bulk form
and routine analysis of pharmaceutical formulations.
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Literature survey revealed that OLP has been
estimated by spectrophotometric technique™.
Several HPLC*’, HPTLC® and derivative
spectroscopy’ methods have been reported for the
determination of Olopatadine. All of these methods
are very expensive because these methods require
long and tedious pretreatment of the samples,
laborious clean up procedures (including extraction
with solvent for the analysis of OLP. So, the aim of
present study is to develop and validate® a simple,
precise, efficient and selective uv
Spectrophotometric method for the analysis of
Olopatadine hydrochloride in bulk and tablet dosage
forms.

MATERIAL AND METHODS
Instruments
Shimadzu UV-visible double beam

spectrophotometer- 1800 with 1 cm matched quartz
cells was used for measuring absorbances. For
weighing, a calibrated weighing balance
(Shimadzu) of 1mg sensitivity was used.

Material

Pure standard Olopatadine hydrochloride was
obtained as a gift sample from Ajanta pharma
limited. Olopatadine tablet was procured from the
local market. Tablet containing Olopatadine
hydrochloride equivalent to Olopatadine 5 mg
(Patadin-5) was purchased from the market.
Methanol of analytical grade was used as the
solvent.

UV Spectroscopic Method

Solvent Selection

Solubility test of Olopatadine hydrochloride was
performed by using various solvents like water,
methanol, and acetonitrile. However, the drug is
freely soluble in methanol. So, for a good result
methanol was used as the solvent.

Preparation of Standard Stock Solution

The standard stock solution of Olopatadine
hydrochloride (OLP) was prepared by transferring
accurately weighed 10mg of Olopatadine
hydrochloride separately into 10ml volumetric flask
and dissolved in methanol. Then volume was made
up to the mark by using methanol to give a
concentration of 1000ug/ml. From this, 1ml of the
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solution was transferred to a 10 ml volumetric flask
and make up the volume with methanol to give a
concentration of 100pg/ml, which was a standard
stock solution and it was further diluted with
methanol to get concentration of 10 pg/ml of
Olopatadine hydrochloride (OLP).

Determination of absorption maxima

The prepared standard solution (10ug/ml) of OLP
was scanned over a wavelength range of 200-400
nm in the UV-VIS spectrophotometer. It was
observed that the drug showed maximum
absorbance (Amax) at 231 nm which was selected as
the wavelength for detection.

Procedure for assay of Tablet Dosage Form
Twenty tablets (Patadine-5) were weighed
accurately and powdered. Powder equivalent to
Smg Olopatadine hydrochloride was weighed and
transferred to a 10 ml volumetric flask, dissolved in
methanol and sonicated for 15min. The volume was
then made up to the mark using same solvent. Then
it was filtered through 0.45p Whatman filter paper
to remove some un-dissolved excipients. After
filtration, from this filtrate 1ml was taken and
diluted to 10 ml with methanol which gives
50pg/ml of OLP and further 1ml was diluted to 10
ml with methanol to get a final concentration of
Sug/ml. Absorbance of this sample solution was
recorded at 231nm.

Method Validation

The developed method was validated as per ICH
guidelines for the following parameters:

Linearity

From the ‘Std stock OLP’ solution (100ug/ml), 0.3,
0.6, 0.9, 1.2, 1.5 ml were transferred in a series of
10 ml volumetric flasks. The volume was made up
to the mark with methanol to obtain conc. of 3, 6, 9,
12, 15pug/ml of OLP.

The absorbances of the spectra were measured at
231nm. The calibration curve was constructed by
plotting the Absorbance of OLP v/s Conc. Of OLP
and the correlation coefficient (r%) of least square
linear regression for OLP was calculated.

Range

The Range of the analytical method was decided
from the interval between upper and lower level of
calibration curve by plotting curve.
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Accuracy

Recovery study was carried out by the standard
addition method by adding a known amount of OLP
to the pre-analyzed sample at three different
concentration levels that is 80%, 100%, 120% of
assay concentration and percent recovery were
calculated. Iml from 50pg/ml of tablet solution was
transferred to 3 different 10ml volumetric flasks
(labelled 80%, 100%, 120%) separately and 8, 10,
12pg/ml  standard solution was added respectively
and the volume was made up to the mark with
methanol. Absorbances were noted for these
samples. Accuracy is reported as % recovery, which
was calculated from the expression as equation
given below:

% Recovery = Observed value / True value X100
Precision

The precision of an analytical procedure expresses
the closeness of agreement (degree of scattering)
between a series of measurements obtained from
multiple sampling of the same sample under the
prescribed conditions. The precision of the method
was determined in terms of repeatability and intra-
day and inter-day precisions.

The Intraday precision of the developed UV method
was determined by analyzing the six samples of
same concentration (12ug/ml) for 3 times in a day
and the absorbance was noted. From the absorbance
result mean, standard deviation and % RSD was
calculated.

Inter-day precision was determined similarly, but
the analysis being carried out daily, for two
consecutive days.

Repeatability

Repeatability of the method was determined by
analyzing six samples of same concentrations of the
drug (12pug/ml). Absorbance of each was measured.
Robustness

The robustness of the developed method is its
capacity to remain unaffected by small but
deliberate variations in method parameters and
provides an indication of its reliability during
normal usage. To determine the robustness of the
method, the wavelength of analysis was changed
and the absorbance was measured. The effect of
detection wavelength was studied at £5 nm.
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Ruggedness

Ruggedness was determined by carrying out
analysis by three different analysts and the
respective absorbance was noted and the results
were indicated as % RSD.

Limit of Detection (LOD)

Detection limit was determined based on the
standard deviation of absorbance of same
concentration that is a standard solution of OLP
(12ug/ml) and LOD calculated by equation below:

LOD = 3.3 x (SD/S)

Where, SD- standard deviation; S= slope of the
curve

Limit of Quantification

Quantification limit was determined based on the
standard deviation of absorbance of same
concentration that is standard solution OLP
(12ug/ml) and LOQ calculated by following
equation:

LOD = 10x (SD/S)

Where, SD= standard deviation; S= slope of Curve.

RESULTS AND DISCUSSION

Linearity

The linearity of this method was determined at
ranges from 3-15ug/ml. The regression equation
was found to be.

Accuracy

The accuracy of the analytical method for OLP was
determined at 80%, 100% and 120% levels of
standard solution. Absorbance was measured at
231nm. Results were expressed in terms of %
recoveries.

Precision

The precision (measurement of intra-day, inter-day,
repeatability) results showed good reproducibility
with the relative standard deviation (% RSD) below
2.0 %. This indicated that method was highly
precise.
Preliminary
hydrochloride
Preliminary analysis of Olopatadine hydrochloride
such as description, solubility was performed.

Analysis of Olopatadine
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UV-Spectrophotometry for
hydrochloride

OLP being UV absorbing has been successfully
employed for its quantitative determination by UV
Spectrophotometric method. Being soluble in
methanol, stock solutions and working standards
were prepared in methanol. The maximum
wavelength of absorption of drug was determined
by taking scan of the drug solution in the UV region
(200-400 nm). The correlation of the standard curve
for the drug was 0.999. The accuracy was found to
be 97.2-99.6%. The proposed method showed
absorption maxima at 231 nm and obeyed Beer’s
law in the concentration range of 3-15ug/ml. The
limit of detection (LOD) was found to be
0.047ug/ml and limit of quantification (LOQ) to be
0.144pg/ml respectively. All statistical data prove
validity of the proposed method, which can be
applied for routine analysis of Olopatadine
hydrochloride.

Olopatadine

Assay of Tablet formulation

Amount of drug present in tablet formulation was
calculated using equation Y=0.052x-0.126 at 231
nm. Amount of Olopatadine hydrochloride was
found to be 103% of label claim. This method can
be employed for routine analysis of Olopatadine
hydrochloride.

Summary and conclusion

Summary of UV Spectrophotometric Method for
Olopatadine hydrochloride.

Table No.1: Result of analysis of tablet dosage form

S.No Drug L(?lll)gel/?;;l.;n Amount found (mg) % Drug found
1 OLP 5 5.15 103%
Table No.2: Linearity of Olopatadine hydrochloride
S.No Conc.(ug/ml) Absorbance
1 3 0.030
2 6 0.186
3 9 0.348
4 12 0.506
5 15 0.655
Regression equation: Y=0.052x-0.126
R?=0.999
Table No.3: Result for Accuracy
Amount Level of Amount of Amount
S.No Drug addition | standard drug found % Recovery
present(ug/ml) | "0\ | ded (ug/ml) | (ug/ml
5 80 8 12.9 98
1 OLP 5 100 10 14.86 97.2
5 120 12 16.98 99.6
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Intra-day Precision
Table No.4: Intra-day Precision

S.No oLP
Concentration (ug/ml) Absorbance
1 12 0.507
2 12 0.507
3 12 0.506
4 12 0.507
5 12 0.506
6 12 0.508
% RSD 0.148
Inter-day Precision
Table No.5: Inter-day Precision
S.No OLP
Concentration (ug/ml) Absorbance
1 12 0.506
2 12 0.507
3 12 0.507
4 12 0.508
5 12 0.506
6 12 0.507
% RSD 0.149
Repeatability
Table No.6: Repeatability Study
S.No OLP
Concentration (ug/ml) Absorbance
1 12 0.507
2 12 0.506
3 12 0.506
4 12 0.508
5 12 0.507
6 12 0.507
% RSD 0.148

Limit of Detection
Table No.7: For Limit of Detection
LOD (ug/ml) Conc.
OLP 0.047ug/ml

Limit of Quantification
Table No.8: For Limit of Quantification
LOQ (ug/ml) Conc.
OLP 0.144pg/ml
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Robustness and Ruggedness
Table No.9: Result for Robustness and Ruggedness

S.No Method Condition Conc.( pg/ml) Abs. %RSD
Wavelength=229nm 10 0.524
1 Robustness Wavelength= 230nm 10 0.525 1.83
Wavelength=232nm 10 0.508
Analyst 1 10 0.531
2 Ruggedness Analyst 2 10 0.530 0.108
Analyst 3 10 0.531
Table No.10: For Summary
S.No Parameters OLP
1 Beer’s Law limit (ug/ml) 3-15
2 Absorption maxima (nm) 231
3 Standard regression equation Y=0.052x-0.126
4 Correlation coefficient (R?) 0.999
5 Accuracy 97.2-99.6%
6 Precision (% RSD) Repeatability 0.148
7 LOD (ug/ml) 0.047
8 LOQ (ug/ml) 0.144
9 Robustness (%RSD) 1.83
10 Ruggedness(%RSD) 0.108
11 Assay (%) 103
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Figure No.1: Structure of Olopatadine hydrochloride
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Figure No.2: Absorption maxima of OLP at 231nm
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Figure No.3: Linearity of OLP
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applied for the routine analysis of Olopatadine
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cost of reagents, speed and simplicity of sample

treatment, satisfactory precision and accuracy. 3.

ABBREVIATIONS

UV-Ultra Violet

API- Active Pharmaceutical Ingredient
OLP- Olopatadine hydrochloride
LOD- Limit of Detection

LOQ- Limit of Quantification 4,
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