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ABSTRACT

In the simultaneous estimation of Diazepam and Propranolol HCI by RP-HPLC method development, the optimized
chromatographic condition was selected by taking a mobile phase combination of mixed phosphate buffer (0.02M
potassium dihydrogen orthophosphate and 0.003M dipotassium orthophosphate pH adjusted to 3.0 with ortho-
phosphoric acid) and acetonitrile in a ratio of 40:60 v/v. BDS Hypersil (250x4.6 1.D, 5u) was selected as the column.
The flow rate was selected as 1.0mL/ min. The UV- detection wavelength was taken as 222nm, by using this
detection was carried out. The method development was carried out by external standard method. By the use of the
above chromatographic conditions, the peaks are found to be symmetrical, with good resolution. The retention times
of Diazepam and Propranolol HCI was found to be 2.031 and 5.597 min. The run time was found to be short and the
peaks are eluting with good resolution. The linearity studies of Diazepan and Propranolol HCI were found to be in the
range of 2-12ug/mL and 16-96ug/mL respectively. The slope, intercept and correlation coefficient of Diazepam and
Propranolol HCI were 26.01, 11.87, 0.999 and 4.328, 11.54, 0.999 respectively. The linearity data suggests that the
linearity was within the Beer Lamberts limit.
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INTRODUCTION

HPLC is a form of column chromatography that
pumps at high pressure a sample (analyte) dissolved
in a solvent (mobile phase) through a column with
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where the composition of the mobile phase remains
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constant, or via a gradient elution, where the mobile
phase composition is changed over the course of the
separation toward conditions favoring analyte
dissociation from the stationary phase a UV-
absorbance detector. Selection of the appropriate
detector and monitoring wavelengths is essential for
optimizing the sensitivity of HPLC detection. The
detector generates a signal correlating to the
quantity of analyte emerging from the column,
which is then transferred to and recorded by an
HPLC control computer program, with the data
available for subsequent analysis. Analytical
chemistry is can be described as the area of
chemistry responsible for characterizing the
composition of matter, both qualitatively (what is
present) and quantitatively (how much is present).
The analytical chemistry is “the science of
inventing and applying the concepts, principles, and
strategies for measuring the characteristics of
chemical systems and species.” Analytical chemists
typically operate at the extreme edges of analysis
and improving the ability of all chemists to make
appropriate measurements on smaller samples, on
more complex samples, on shorter time scales.
Throughout its history, analytical chemistry has
provided many of the tools and methods as fostering
multidisciplinary ~ research  like, medicinal
chemistry, clinical chemistry, toxicology, forensic

chemistry, geochemistry, and environmental
chemistry.

MATERIAL AND METHODS

Drug Samples

Diazepam and Propranolol hydrochloride raw
materials were provided as gift samples from
Chandra labs, Hyderabad.

Formulation Used

Dizipax tablets (Altiusunimarck pharma) containing
2.5mg of Diazepam and 20mg Propranolol
hydrochloride was purchased from the local mark.
Reference Standards

Diazepam

The percentage purity is 100.97%.
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Propranolol hydrochloride
The percentage purity of the raw material is
99.95%.

Instruments

The instruments used for the work includes the
following.

HPLC Prominence Shimadzu.

Pump : LC-20 AT VP series.

Injector : Rheodyne.

Column : BDS Hypersil C18 (250mm
x4.5mm id, Sp)

Double beam UV-Visible Spectrophotometer

Evaluation E 100.

Digital balance - Sartorious (0.1mg - 205mg)
pH meter -Elico.

Vacuum pump -Gelman Science.

METHOD DEVELOPMENT

Solubility

Drug solubility plays an important role in the
development of a method. According to the
literature review, Diazepam and Propranolol HCI
are shows good solubility in water and acetonitrile.
So as per the literature reviews the solubility of
drugs were checked with various ratios of
acetonitrile and buffers. From the above a mixed
phosphate buffer and Acetonitrile in the ratio of
40:60% v/v were selected for the present work.
Selection of Chromatographic Method

Selection of a method depends upon the nature of
the drug molecule, drug solubility, and molecular
weight of the moiety. So as the drugs Diazepam and
Propranolol HCI were polar in nature reverse phase
chromatographic technique was selected for the
work.

Selection of wavelength

Selection of wavelength is the most important
criteria before starting a method development. In
setting the conditions for development of the assay
method, the choice of detecting wavelength was
determined by scanning the absorption spectrum for
Diazepam and Propranolol HCl. A solution of
8ug/mL concentration of Diazepam and Propranolol
HCI was scanned in the range of 200-400nm against
blank. Both drugs showed maximum absorption at
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222nm, so this wavelength was taken for further
analysis.

METHOD DEVELOPMENT TRIALS

Result

The retention times of Diazepam and propranolol
HCI was found to be 6.1, 8.5. But the asymmetry
was found to be 3.576.

Result

The retention time of Diazepam and Propranolol
HCl were 8.5 and 3.5. But the elution time was
prolonged.

Result

The Propranolol HCI peak doesn’t elute properly.
Result

Peaks were broad and the asymmetry was found to
be 3.1.

Result

The run time of both the drugs were increased.
Result

The retention times of Diazepam and Propranolol
HCI were found to be 2.03 and 5.60 respectively.
The asymmetry was 1.57, 1.31.

Conclusion

Out of the 6 trials which were performed, the 6
trial was selected as the optimized condition for the
method development, because the retention time
was good, the asymmetry was found to be within
the limits, the resolution was good.

RESULTS AND DISCUSSION

A precise reverse phase chromatography for the
simultaneous  estimation of Diazepam and
Propranolol HCI was developed.

A solution containing 8ug/mL of Diazepam and
Propranoplol HC] was prepared and scanned in the
UV - region. Both the drugs show a maximum
absorbance at 222nm. Therefore the wavelength
222nm was selected as the detection wave length.
The spectrum was shown in the Figure No.7.

For getting optimized chromatographic conditions
various trials have been performed by changing the
mobile phase, pH, and the composition of the
mobile phase. The trials were performed by taking
mobile phase compositions as 50:50, 45:55,
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55:45and the flow rates were also altered by taking
1.0mL and 1.2mL. The trials which were performed
shows prolonged retention time, and asymmetry
that is more than two, and decrease in resolution.
Finally a mobile phase composition of acetonitrile
and mixed phosphate buffer in a composition of
60:40 with a pH of 3.0, flow rate of 1.0mL per
minute shows good resolution, asymmetry, lesser
run time. So this chromatographic condition was
selected as an optimized chromatographic
condition. The chromatograms regarding the trials
were shown in the Figure No.1-6. The retention
times of Diazepam and Propranolol HCI was found
to be 2.003 and 5.603 respectively. By using the
optimized chromatographic conditions a stock
solution of Diazepam and Propranolol HCl was
prepared by using the mobile phase (Buffer and
acetonitrile in 40:60 % v/v pH 3.0). And various
concentrations were prepared in the range of 16 -
96ug/mL for Propranolol HCI and 2 - 12ug/mL for
Diazepam, and injected to the chromatographic
system. The slope, intercept and correlation
coefficient were calculated. The slope, intercept,
correlation coefficient of Diazepam was found to be
4.328, 11.54 and 0.999 and for Propranolol HCI it
was found to be 26.01, 11.87, 0.999. Calibration
curve was plotted by taking response factor vs.
concentration. The calibration curve shows that the
linear response was obtained over the range of
concentrations used. The range demonstrates that
the method is linear outside the limit of expected
use.
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Table No.1: Reagents and chemicals used

S.No Chemical Name Grade Make
1 Methanol HPLC Rankem
2 Acetonitrile HPLC Rankem
3 Water HPLC Millipore
4 Ortho phosphoric acid Analytical Rankem
5 Potassium dihydrogen phosphate Analytical Rankem
6 Di potassium hydrogen phosphate Analytical Rankem
Table No.2: Trial -1
S.No Mobile phase Column Flow rate
1 ACN: Water(50:50) Ymc ODS C18 (150x4.6mm) ImL/min
Table No.3: Trial -2
S.No Mobile phase Column Flow rate
1 0.1MKH>PO4:CAN (50:50) BDS Hypersil C18 (250x4.6mm) ImL/min
Table No.4: Trial -3
S.No Mobile phase Column Flow rate
1 ACN: Water(50:50) BDS Hypersil C18(150x4.6mm) ImL/min
Table No.S: Trial - 4
S.No Mobile phase Column Flow rate
1 Phosphate buffer: CAN (55:45) BDS Hypersil C18 (250x4.6mm) 1.2mL/min
Table No.6: Trial -5
S.No Mobile phase Column Flow rate
1 Mixed phosphate buffer: CAN (55:45) BDS Hypersil C18(150x4.6mm) ImL/min
Table No.7: Trial - 6
S.No Mobile phase Column Flow rate
ACN : mixed phosphate buffer(60:40) BDS Hypersil C18 .
I pH3.0 (250x4.6mm) ImL/min
Assay Results
Area S.No Peak Area of Diazepam Peak Area of Propranolol HCI
1 272.616 362.235
2 272.081 362.081
Standard 3 274.957 364.609
Avg 273.390 362.975
1 280.732 365.827
Sample 2 278.604 366.399
P Avg 279.668 366.113
% Assay 99.95 100.97
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Figure No.1: UV - Spectrum of Diazepam and Propranolol HCI
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SUMMARY AND CONCLUSION

From the literature review, it was confirmed that
few methods had been reported for the estimation of
Diazepam and Propranolol HCI in combined dosage
forms, individually and with other drugs. Various
works such as the spectrophotometric, LC-MS,
liquid  chromatography, @ HPTLC, capillary
electrophoresis and bio analytical studies was
reported

In the simultaneous estimation of Diazepam and
Propranolol HCI by RP-HPLC  method
development, the optimized chromatographic
condition was selected by taking a mobile phase
combination of mixed phosphate buffer (0.02M
potassium dihydrogen ortho phosphate and 0.003M
dipotassium ortho phosphate pH adjusted to 3.0
with ortho phosphoric acid) and acetonitrile in a
ratio of 40:60 v/v. BDS Hypersil (250x4.6 1.D, 5u)
was selected as the column. The flow rate was
selected as 1.0mL/ min. The UV- detection
wavelength was taken as 222nm, by using this
detection was carried out. The method development
was carried out by external standard method. By the
use of the above chromatographic conditions, the
peaks are found to be symmetrical, with good
resolution. The retention times of Diazepam and
Propranolol HCI was found to be 2.031 and 5.597
min. The run time was found to be short and the
peaks are eluting with good resolution.
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