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ABSTRACT: Background: The recent analytical research is significantly involved in the method
development for API drugs by RP-HPLC. Aim: A novel, precise, accurate, rapid and cost effective
isocratic reverse phase high performance liquid chromatographic (RP-HPLC) method was developed,
optimized and validated for the estimation of Clonazepam (CLO) and Propranolol (PRO) in bulk and
pharmaceutical dosage forms. Method: The drugs were estimated using Phenomenex Gemini C18
(4.6 x 150 mm, 5.0 um) particle size column. A mobile phase composed of tri ethylamine buffer and
methanol in proportion of 32: 68 v/v, at a flow rate of 1.0 ml/min was used for the separation.
Detection was carried out at 248 nm. Results: The linearity range obtained was 30 to 70 ug/ml for
Clonazepam and 10 to 50 ug/ml for Propranolol. The retention times (Rt) of 3.297 and 5.405 min for
Clonazepam and Propranolol respectively. The correlation coefficient values were found to be 0.999
and 0.999. Precession studies showed % RSD values less than 2 % for both the drugs in all the

. selected concentrations. The percentage recoveries of Clonazepam (CLO) and Propranolol (PRO) were
found to be 100.1873 % for Clonazepam and 100.748 % for Propranolol respectively. The assay
results of Clonazepam (CLO) and Propranolol (PRO) were found to be 99.82 %. The limit of detection
(LOD) and limit of quantification (LOQ) were 2.6 and 7.8ug/ml for Clonazepam and 3.4 and
10.2pg/ml for Propranolol respectively. Conclusion: The proposed validated method as per ICH was
successfully used for the quantitative analysis of commercially available dosage form.
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Clonazepam (CLO) and Propranolol (PROP) in dosage
form. Clonazepam, a benzodiazepine, is used primarily
as an anticonvulsant in the treatment of absence seizures,
petit mal variant seizures (Lennox-Gastaut syndrome),
akinetic and myoclonic seizures, and mnocturnal
myoclonus . It enhances the activity of gamma
aminobutyric acid (GABA), which is a major inhibitory
neurotransmitter in the central nervous system. In
animals, convulsions are antagonized occurs following
administration of clonazepam Bl. The primary objective
of proposed work is to develop new simple, sensitive,
accurate and economical analytical method for the
simultaneous estimation of Clonazepam (CLO) and
Propranolol (PROP).

MATERIALS AND METHODS:

Materials:

The methanol ethylamine buffer were
purchased from S.D. Fine chemical, Mumbai. The
clonazepam and propranolol tablets were purchased
from local market of Moinabad. Clonazepam and
propranolol pure drug was procured as gift sample from
Pharmaceutical Company. All other chemicals and
reagents used in this study are of analytical grade and

and tri

were procured from an authorized dealer.

Table 1. HPLC method development protocol.

Parameters Specified data
Instrument used | Waters HPLC with auto sampler
and PDA detector 996 model
Temperature 38 °C
pH 4.8
Column Phenomenex Gemini C18 (4.6 x
150 mm, 5.0 pm) particle size
Mobile phase | Methanol: TEA buffer pH 4.8
(32:68 v/v)
Flow rate 1 ml/ min
Wavelength 248 nm
Injection 20 ul
volume
Run time 7 min

HPLC method development -6l

Preparation of standard solution:

Accurately 10 mg of Clonazepam and Propranolol
working standard were weighed and transferred into
a 10 ml of clean dry volumetric flasks. To the flask,
about 7 ml of methanol was added. The mixture
was sonicated to dissolve and removal of air
completely. The volume was made up to the mark
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with the same methanol. Further 2.25 ml of the
above Clonazepam and 0.45 ml of the Propranolol
stock solutions were pipetted into a 10 ml
volumetric flask and diluted up to the mark with
methanol.

Procedure:

The samples were injected by changing the
chromatographic conditions and the chromatograms
were recorded. The conditions of proper peak
elution were noted for performing validation
parameters as per ICH guidelines.

Validation method 78!

Preparation of mobile phase:

Accurately 320 ml (32 %) of HPLC methanol and 680
ml of TEA buffer (68 %) were measured and mixed. The
mixture was degassed in a digital ultra sonicater for 15
min and then the mixture was filtered through 0.45
filter under vacuum filtration.

Diluent Preparation:

The mobile phase was used as the diluent.

Validation parameters (System Suitability) 19
Accurately 10 mg of Clonazepam and Propranolol
working standard were weighed and transferred into a 10
ml of clean dry volumetric flasks. To the flask, about 7
ml of methanol was added. The mixture was sonicated to
dissolve and removal of air completely. The volume was
made up to the mark with the same methanol. Further
0.5 ml of the above Clonazepam and 0.3 ml of the
Propranolol stock solutions were pipetted into a 10 ml
volumetric flask and diluted up to the mark with
methanol.

Procedure:

The standard solution was injected for five times and the
area for all five injections in HPLC was measured. The %
RSD for the area of five replicate injections was found to
be within the specified limits.

Specificity study of drug I

Preparation of standard solution:

Accurately 10 mg of Clonazepam and Propranolol
working standard were weighed and transferred into a 10
ml of clean dry volumetric flasks. To the flask, about 7
ml of diluent was added. The mixture was sonicated to
dissolve and removal of air completely. The volume was
made up to the mark with the same solvent. Further 0.5
ml of the above Clonazepam and 0.3 ml of the
Propranolol stock solutions were pipetted into a 10 ml
volumetric flask and diluted up to the mark with diluent.
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Preparation of sample solution:

The average weight of ten Tablets was taken and
crushed in a mortar by using pestle. The powder weight
equivalent to 10 mg of Clonazepam and Propranolol
sample was taken into a 10 ml clean dry volumetric
flask. To the flask about 7 ml of diluents was added and
sonicated to dissolve it completely and the volume was
made up to the mark with the same solvent. Further 0.5
ml of Clonazepam and 0.3 ml of Propranolol was
pipetted from the above stock solutions into a 10 ml
volumetric flask and it was diluted up to the mark with
diluents.

Procedure:
The three replicate injections of standard and sample

solutions were injected and calculate the assay by using

formula:
(SAxWS=DS<P=WT)
Assay (%) = - % 100 --..(l)
(StAXDOS*WOSx LC)
Where SA and StA are sample and standard area. WS
and DOS are weight and dilution of standard. P is purity.
WT and WOS are weight of tablet and of sample. LC is

label claim.

For preparation of 50 % Standard stock solution:

Accurately 10 mg of Clonazepam and Propranolol
working standard were weighed and transferred into a 10
ml of clean dry volumetric flasks. To the flask, about 7
ml of diluent was added. The mixture was sonicated to
dissolve and removal of air completely. The volume was
made up to the mark with the same solvent. Further 0.25
ml of the above Clonazepam and 0.15 ml of the
Propranolol stock solutions were pipetted into a 10 ml
volumetric flask and diluted up to the mark with diluent.

For preparation of 100 % Standard stock solution:
Accurately 10 mg of Clonazepam and Propranolol
working standard were weighed and transferred into a 10
ml of clean dry volumetric flasks. To the flask, about 7
ml of diluent was added.

The mixture was sonicated to dissolve and removal of
air completely. The volume was made up to the mark
with the same solvent. Further 0.5 ml of the above
Clonazepam and 0.3 ml of the Propranolol stock
solutions were pipetted into a 10 ml volumetric flask and
diluted up to the mark with diluents.

For preparation of 150 % Standard stock solution:

Accurately 10 mg of Clonazepam and Propranolol
working standard were weighed and transferred into a 10
ml of clean dry volumetric flasks. To the flask, about 7
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ml of diluents was added. The mixture was sonicated to
dissolve and removal of air completely. The volume was
made up to the mark with the same solvent. Further 0.75
ml of the above Clonazepam and 0.45 ml of the
Propranolol stock solutions were pipetted into a 10 ml
volumetric flask and diluted up to the mark with
diluents.

RESULTS AND DISCUSSION:

High performance liquid chromatography is at present
one of the most sophisticated tool of the analysis. The
estimation of Clonazepam and Propranolol was done by
RP-HPLC. The TEA buffer was pH 4.8 and the mobile
phase was optimized with consists of methanol: TEA
buffer mixed in the ratio of 32:68 % v/ v. A
Phenomenex Gemini C18 (4.6 x 150 mm, 5.0 pum)
particle size or equivalent chemically bonded to porous
silica particles was used as stationary phase. The
solutions were chromatographed at a constant flow rate
of 1.0 ml/min 2,

040

030

Al [

|
——— S
i b i ‘71 i'n I

1 B—s5.453

0.0 =

e B e | e
1.00 200 300 100 500 6.00 70
Minutes

Fig 1. Optimized Chromatogram of drug sample.

From the above chromatogram it was observed that the
Clonazepam and Propranolol peaks are well separated
and they shows proper retention time, resolution, peak
tail and plate count. So it’s optimized trial.

Acceptance criteria are Resolution between two drugs
must be not less than 2, Theoretical plates must be not
less than 2000 and tailing factor must be not less than
0.9 and not more than 2. It was found from above data
that all the system suitability parameters for developed
method were within the limit 3141,

The acceptance criteria that are % RSD of five different
sample solutions should not more than 2 31, The % RSD
obtained is within the limit, hence the method is suitable.
The % purity of Clonazepam and Propranolol in
pharmaceutical dosage form was found to be 99.82 %.
The linearity range of Clonazepam and Propranolol were
found to be from 30 to 70 and 10 to 50 pg/ml
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Table 2. Optimized Chromatogram data of Clonazepam and Propranolol (Standard).

SI. No. Name RT | Area Height USP Tailing | USP Plate Count | USP Resolution
1 Clonazepam | 3.297 | 859856 42569 1.24 7896 --
2 Propranolol | 5.405 | 5698 3652 1.36 6582 6.8

RT - Retention time.

Table 3. Optimized Chromatogram data of sample drug.

SI. No. Name RT Area Height | USP Tailing | USP Plate Count USP Resolution
1 | Clonazepam | 3.222 | 865898 43659 1.26 7985 --
2 Propranolol | 5.453 5789 3785 1.38 6659 6.8
Table 4. Results of system suitability for Clonazepam.
SI. No. | Peak Name RT Area (uV*sec) Height (uV) | USP Plate Count | USP Tailing
1 Clonazepam 3.200 859865 42568 7895 1.24
2 Clonazepam 3.248 859788 42587 7859 1.24
3 Clonazepam 3.299 857984 42659 7869 1.24
4 Clonazepam 3.297 854879 42875 7849 1.24
5 Clonazepam 3.297 857896 42487 7859 1.23
Mean -- -- 858082.4 -- -- --
Std. Dev. -- -- 2024.409 - -- --
% RSD -- -- 0.235922 -- -- --

Table 5. Results of System Suitability for Propranolol.

SI. No. Peak Name RT Area (nV*sec) | Height (nV) USP Plate Count USP Tailing

1 Propranolol | 5.413 5689 3659 6583 1.36

2 Propranolol 5.484 5687 3648 6592 1.37

3 Propranolol 5.405 5682 3698 6549 1.37

4 Propranolol 5.405 5649 3675 6571 1.36

5 Propranolol 5.409 5674 3649 6529 1.36
Mean -- -- 5676.2 -- -- --
Std. Dev. -- -- 16.2696 - -- -
% RSD -- - 0.286628 -- -- -

Table 6. Peak results for assay sample Clonazepam.

SI. No. Name RT Area Height USP Tailing | USP Plate Count
1 Clonazepam 3.297 865985 43659 1.26 7985
2 Clonazepam 3.294 865798 43875 1.26 7925
3 Clonazepam 3.295 865456 43659 1.27 7946

Table 7. Peak results for assay sample Propranolol.

SI. No. Name RT Area Height | USP Tailing | USP Plate Count | Resolution
1 Propranolol 5.435 5789 3659 1.37 6659 6.9
2 Propranolol 5.417 5798 3684 1.38 6689 7.0
3 Propranolol 5.434 5749 3695 1.38 6648 6.9
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respectively. Linear regression coefficient was not more
than 0.999, 0.999.

The values of % RSD are less than 2% indicating
accuracy and precision of the method. The percentage
recovery varies from 98 to 102 % of Clonazepam and
Propranolol. LOD and LOQ were found to be within
limit.

CONCLUSION:

The results obtained on the validation parameters met
ICH and USP requirements. It inferred the method found
to be simple, accurate, precise and linear. The method
was found to be having suitable application in routine
laboratory analysis with high degree of accuracy and
precision.

REFERENCES:

1. Haines PJ, ef al. Analytical Chemistry. 1st ed. New
Delhi: Bios Publisher; 2002. pp. 1-7.

2. Wait AB, Smith FJ. Chromatographic Methods. 5th
ed. Kluwer: Academic Publisher; 1996. pp. 1-2.

3. Weston A, Brown P.HPLC Principle and Practice.
Ist ed. Kluwer: Academic press; 1997: pp. 24-37.

4. Kazakevich Y, Lobrutto R. HPLC for
Pharmaceutical ~ Scientists. 1% ed. England:
Wiley Interscience A JohnWiley & Sons, Inc; 2007.
pp. 15-23.

5. Meyer VR Practical High-Performance Liquid
Chromatography. 4th ed. England: John Wiley &
Sons Ltd; 2004. pp. 7-8.

6. Sahajwalla CG. A new drug development. Vol. 141.

New York: Marcel Dekker Inc; 2004. pp. 421-426.

7. Draft ICH guidelines on validation of Analytical
procedures: Definitions and terminology. Federal
Register. Vol. 60. Switzerland: IFPMA; 1995. pp.
1126-1137.

8. Code Q2B, Validation of Analytical Procedures;
Methodology. Geneva, Switzerland: ICH
Harmonized Tripartite Guidelines; 1996. pp. 1-8.

9. Snyder LR practical HPLC method development. 2nd
ed. New York: John Wiley and sons Pvt.; 1997. pp.
180-182.

10. Skoog DA, West DM, Holler FJ. Introduction of
analytical chemistry. USA: sounder College of
publishing; 1994. pp. 1-5.

11. Sharma BK. Instrumental method of chemical
analysis. Meerut: Goel Publishing House; 1999. pp.

175-203.

Sana, et al.

12.

13.

14.

15.

©Journal of Pharmaceutical Advanced Research 2018.

e - ISSN: 2581-6160 (Online)

Breaux J, Jones K. Understanding and implementing
efficient analytical method development and
validation. J Pharm Tech, 2003; 5: 110-114.

Willard HY, Merritt LL, Dean JA, Settle FA.
Instrumental methods of analysis. 7th ed. New
Delhi: CBS publisher and distributors; 1991. pp.
436-439.

ICH Q2A. Validation of analytical
definitions and terminology. Geneva:
Harmonized tripartite guideline; 1999.

Das P, Maity A, Mansuri A. Validated RP-HPLC
method for the simultaneous quantification of
Paracetamol, Codeine phosphate and Caffeine in
Effervescent tablet formulation. J Pharm Adv Res,
2018; 1(10): 431-440.

methods:
ICH

Conflict of Interest: None

Source of Funding: Nil

Paper Citation: Fathima S*  Begum R,
Seetaramswamy S, Ravindra N. Development and
Validation of analytical method for the simultaneous
estimation of Clonazepam and Propranolol by using
RP-HPLC. J Pharm Adv Res, 2019; 2(11): 728-732.

732



