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Absract:
The proposed HPLC method was found to be simple, specific, precise, accurate, rapid and economical for
simultaneous estimation of Brinzolamide and timolol maleate in tablet dosage form. The developed method was
validated in terms of accuracy, precision, linearity, robustness and ruggedness, and results will be validated
statistically according to ICH guidelines. The Sample recoveries in all formulations were in good agreement with
their respective label claims. From literature review and solubility analysis initial chromatographic conditions
Mobile phase phosphate buffer: Methanol 65:35 were set (Buffer PH 2.45 adjusted with ortho phosphoric acid),
Agilent C18 (250×4.6mm, 5µ) Column, Flow rate 1.0 ml/min and temperature was ambient, eluent was scanned
with PDA detector in system and it showed maximum absorbance at 254 nm. As the methanol content was increased
Brinzolamide and timolol maleate got eluted with good peak symmetric properties. The retention times for
Brinzolamide and timolol maleate was found to be 2.113 min and 3.560 min respectively.System suitability
parameters were studied by injecting the standard five times and results were well under the acceptance
criteria.Linearity study was carried out between 50% to150 % levels, R2 value was found to be as 0.999.By using
above method assay of marketed formulation was carried out, 100.7% was present.Full length method was not
performed; if it is done this method can be used for routine analysis of Brinzolamide and timolol maleate.
Key Words: Brinzolamide and timolol maleate,RP-HPLC.

Corresponding Author:
Pakir Pranaya,
Guru Nanak Institute Of Pharmacy,

QR code

Email id: pranaya0715@gmail.com

Please cite this article in press as Pakir Pranaya et al, Analytical Method Development And Validation For
Brinzolamide And Timolol Maleate In Api And Combine Pharmaceutical Dosage Forms By Rp-Hplc.
Indo Am. J. P. Sci, 2017; 4(10).

www.iajps.com

Page 3787

IAJPS 2017, 4 (10), 3787--3794
INTRODUCTION:
INTRODUCTION
TO
ANALYTICAL
CHEMISTRY
Analytical chemistry is often described as the area of
chemistry responsible for characterizing the
composition of matter, both qualitatively (what is
present) and quantitatively (how much is present).
Analytical chemistry is not a separate branch of
chemistry, but simply the application of chemical
knowledge.
PHARMACEUTICAL ANALYSIS
Pharmaceutical Analysis is the branch of chemistry
involved in separating, identifying and determining the
relative amounts of the components making up a
sample of matter. It is mainly involved in the
qualitative identification or detection of compounds
and quantitative measurements of the substances
present in bulk and pharmaceutical preparation.
INTRODUCTION TO CHROMATOGRAPHY
Chromatography was originally developed by the
Russian botanist Michael Tswett in 1903 for the
separation of colored plant pigments by percolating a
petroleum ether extract through a glass column packed
with powdered calcium carbonate. It is now, in
general, the most widely used separation technique in
analytical chemistry having developed into a number
of related but quite different forms that enable the
components of complex mixtures of organic or
inorganic components to be separated and quantified.
A chromatographic separation involves the placing of
a sample onto a liquid or solid stationary phase and
passing a liquid or gaseous mobile phase through or
over it, a process known as elution. Sample
components, or solutes, whose distribution ratios
between the two phases differ will migrate (be eluted)
at different rates, and this differential rate of migration
will lead to their separation over a period of time and
distance.
MATERIALS
Methanol, Ortho phosphoric acid, Potassium
dihydrogen ortho phosphate, Tri ethyl amine, Water
METHODOLOGY:
HPLC METHOD DEVELOPMENT
Selection of chromatographic condition
Proper selection of the method depends upon the
nature of the sample, its molecular weight and
solubility. The drugs selected in the present study are
polar in nature and hence reversed phase or ion-pair or
ion exchange chromatography method may be used.
The reversed phase HPLC was selected for the
separation because of its simplicity and suitability.
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Selection of detection wavelength:
The sensitivity of method that uses UV- Vis detector
depends upon the proper selection of wavelength. An
ideal wavelength is that gives maximum absorbance
and good response for both the drugs to be detected.
Standard solutions of Brinzolamide and Temolol
maleate were scanned in the UV range (200-400nm)
and the spectrums obtained were overlaid and the
overlain spectrum was recorded. From the overlain
spectrum, 260 nm was selected as the detection
wavelength for the present study.
METHOD VALIDATION
ACCURACY
Accuracy of the method was determined by recovery
experiments. There are mainly 2types of recovery
studies are there.
Standard addition method: To the formulation, the
reference standard of the respective drug of known
concentration was added, analyzed by HPLC and
compared with the standard drug concentration
SYSTEM SUITABILITY:
A Standard solution of Brinzolamide and Temolol
maleate working standard was prepared as per
procedure and was injected five times into the HPLC
system. The system suitability parameters were
evaluated from standard Chromatograms obtained by
calculating the % RSD of retention times, tailing
factor, theoretical plates and peak areas from five
replicate injections.
LINEARITY:
The linearity of an analytical method is its ability to
elicit test results that are directly, or by a well-defined
mathematical transformation, proportional to the
concentration of analyte in samples within a given
range.
SPECIFICITY:
ICH defines specificity as “the ability to assess
unequivocally the analyte in the presence of
components which may be expected to be present.
Typically this might include impurities, degradants,
matrix, etc.
PRECISION:
The precision of the method was demonstrated by
intra-day and inter-day precision studies. Intra-day
studies were performed by injecting three (3) repeated
injections within a day. Peak area and %RSD were
calculated and reported.
The chromatograms of intra-day precision studies
were shown. Inter-day precision studies, was done by
injecting three (3) repeated injections for three
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consecutive days. Peak area and %RSD were
calculated and reported.
LOD
LOD’s can be calculated based on the standard
deviation of the response (SD) and the slope of the
calibration curve (S) at levels approximating the
LOD according to the formula. The standard
deviation of the response can be determined
ba s ed on the standard deviation of y-intercepts of
regression lines.
LOQ
LOQ’s can be calculated based on the standard
deviation of the response (SD) and the slope of the
calibration curve (S) according to the formula.
Again, the standard deviation of the response can
be determined based on the standard deviation of
y- intercepts of regression lines.
INTERMEDIATE PRECISION:
Intermediate precision of the analytical method was
determined by performing method precision on
another day by different analysts under same
experimental condition. Assay of all six replicate
sample preparations was determined and mean %assay
value, standard deviation & %RSD was calculated.

Fig.1Chromatogram of Trial-5
VALIDATION PARAMETERS
LINEARITY:

ROBUSTNESS:
The robustness of an analytical procedure is a measure
of its capacity to remain unaffected by small but
deliberate variations in method parameters and
provides an indication of its reliability during normal
usage. For the determination of a method’s robustness,
deliberate change in the Flow rate was made to
evaluate the impact on the method.

fig2: linearity graph of temolol maleate

RESULTS:
Trial-5
Table 1: Chromatographic condition
Parameters
Flow rate
Column
Mobile Phase
Buffer
Detector

Description
1ml min-1
Inertsil C18 Column (150mm x 4.6mm)5µm.
Phosphate buffer: Methanol PH 4.0 (30:70 v/v)
Potassium dihydrogen orthophosphate PH 4.0
adjust with
Orthophosphoric acid
PDA

Column
temperature

Ambient

Type of elution

Isocratic

Wavelength
Injection volume
Run time

260 nm
10µl
10min
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Fig 3: linearity graph of brinzolamide
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Table 2: Preparation of working standard
solutions for Linearity
Sample ID

Brinzolamide
Concentration
(mcg/ml)
5

Area

20% of operating
1324140
concentration
40% of operating 10
1395681
concentration
60% of operating 15
1392966
concentration
80% of operating 20
1356546
concentration
100% of operating 25
1397214
concentration
Correlation Coefficient
0.999
Sample ID
Temolol maleate
Concentration Concentration
(mcg/ml)
(mcg/ml)
20% of operating 20
20
concentration
40% of operating 40
40
concentration
60% of operating 60
60
concentration
80% of operating 80
80
concentration
100% of operating 100
100
concentration
Correlation Coefficient
0.999
PRECISION:
Table 3: Precision data for Brinzolamide &
Temolol maleate
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INTERMEDIATE PRECISION
Table.3
Intermediate
Precision
Brinzolamide and Temolol maleate

data

for
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Accuracy 150%

Table.4. Accuracy Study of Brinzolamide
Sam
ple
Id

Conc
n

%Reco
very

(µg/
ml)

Obtai
ned
(µg/m
l)

50%

5

5.01

100.2

50%

5

4.86

98.2

50%

5

4.89

98.8

100
%

10

10.0

100

100
%

10

9.82

98.4

100
%

10

9.86

98.4

150
%

15

14.84

97.8

150
%

15

14.74

98.2

150
%

15

15.02

100.1

Accuracy 100%
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Con
c
foun
d

Mean
recov
ery

Statistic
al
Analysis

99.86

%RSD=
0.506

99.8

%RSD=
0.64

99.4

%RSD=
1.42
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ROBUSTNESS

Concn
Samp
le Id

Obtained(µg/
ml)

%Recov
ery
of
drug

50%

4.94

98.2

50%

4.92

99.4

50%

5.01

100.5

100%

9.94

99.6

100%

9.92

99.2

100%

9.96

99.4

150%

14.79

98.2

150%

14.96

99.4

Mean
accura
cy

%RS
D

100.1

1.4
Fig.4: Representative Chromatogram at Flow rate
of 0.8 ml/min

99.6

99.2
150%

14.86

0.3

0.520

98.9

LIMIT OF DETECTION
Table.6 LOD and LOQ Data of Brinzolamide and
Temolol maleate
Brinzolamide
Temolol maleate
Conc.(
x)
(µg/ml
)
5

5

Pea
k
Are
as
(y)

Statistic
al
Analysi
s

129
6

S
=
38092

412
6

Conc.
(x)
(µg/ml
)
20

Pea
k
Are
as
(y)

Statistic
al
Analysi
s

164
1

S
=
38092

c
=
608048

c
=359381
20

556
8

LOD:
0.021µg
/ml

LOD:0.0
25
µg/ml

LOQ:
0.024µg
/ml

LOQ:
0.025µg
/ml
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Fig 5: Representative Chromatogram at Flow rate
of 1.2 ml/min
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Table.7 Robustness data for Brinzolamide

Flow
Rate
0.8ml/min
6514049

Flow
Rate
1.2ml/min
536403

Variation in Mobile
phase composition
Buffer:
Buffer:
Methanol Methanol
(40:60)
(30:70)
553546
554027

Retention
time

2.433

1.902

2.103

2.188

Tailing
factor

1.1

1.1

1.1

1.0

Theoretical
plates

2430.1

2369.7

2195

2170.2

Variation in flow rate
Std.
Replicate

1

Table.8 Robustness data for Temolol maleate
Paramet
er
Standar
d

1
Retentio
n time
Tailing
factor
Theoreti
cal plates

5870230

Variation
in
Mobile
phase
composition
Buffer: Buffer:
Methan Methan
ol
ol
(40:60) (30:70)
652871 664498
7
5

3.237

2.533

3.189

2.167

1.2

1.2

1.2

1.1

3543.0

3226.9

3187.8

2569.0

Variation in flow
rate
Flow
Rate
0.8ml/m
in
7526136

Flow
Rate
1.2ml/m
in

CONCLUSION:
The proposed HPLC method was found to be simple,
specific, precise, accurate, rapid and economical for
simultaneous estimation of Brinzolamide and timolol
maleate in tablet dosage form. The developed method
was validated in terms of accuracy, precision,
linearity, robustness and ruggedness, and results will
be validated statistically according to ICH guidelines.
The Sample recoveries in all formulations were in
good agreement with their respective label claims.
From literature review and solubility analysis initial
chromatographic conditions Mobile phase phosphate
buffer: Methanol 65:35 were set (Buffer PH 2.45
adjusted with ortho phosphoric acid), Agilent C18
(250×4.6mm, 5µ) Column, Flow rate 1.0 ml/min and
temperature was ambient, eluent was scanned with
PDA detector in system and it showed maximum
absorbance at 254 nm. As the methanol content was
increased Brinzolamide and timolol maleate got eluted
with good peak symmetric properties. The retention
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times for Brinzolamide and timolol maleate was
found to be 2.113 min and 3.560 min
respectively.System suitability parameters were
studied by injecting the standard five times and results
were well under the acceptance criteria.Linearity study
was carried out between 50% to150 % levels, R2 value
was found to be as 0.999.By using above method
assay of marketed formulation was carried out,
100.7% was present.Full length method was not
performed; if it is done this method can be used for
routine analysis of Brinzolamide and timolol maleate.
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