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Abstract: A simple, specific, accurate and precise Second order derivative Spectroscopy method was developed and
validated for the estimation of Flupentixol dihydrochloride in pharmaceutical dosage forms. Flupentixol dihydrochloride
has the absorbance maxima at 214 nm.  Beer’s law was found to be obeyed in the concentration range of 3-15 μg/ml.
The Correlation coefficient was 0.9998. The regression equation was found to be Y = 0.0036 C + 0.0001.  The method
was validated for linearity, accuracy, precision, limit of detection, limit of quantitation and ruggedness. The limit of
detection and limit of quantitation for estimation of Flupentixol dihydrochloride was found to be 0.36 (mcg / ml) and
1.11 (mcg / ml), respectively. The % RSD values were less than 2. Recovery of Flupentixol dihydrochloride was found
to be in the range of 99.18 – 99.87 %.
Keywords: Flupentixol dihydrochloride, UV Spectrophotometry, Second order Derivative Spectroscopy.

Introduction:
Flupentixol dihydrochloride, Chemically (EZ)-2-[4-[3-
[2-(trifluoromethyl) thioxanthen-9- ylidene] propyl]
piperazin-1-yl] ethanol. Dihydrochloride [1].
Flupentixol dihydrochloride is an antipsychotic
neuroleptic drug. It is a thioxanthene and therefore
closely related to the phenothiazines. It is a powerful
antagonist of both D1 and  D2 dopamine receptors.

Flupentixol dihydrochloride previously determined by
spectrometry [2], (HPLC) [3, 4, 5, 6] and high
performance thin layer chromatography (HPTLC) [7,
8]. No Zero order derivative Spectroscopy method was
reported for the quantitative determination of
Flupentixol dihydrochloride in bulk and
pharmaceutical dosage forms.

Figure 1: Chemical Structure of Flupentixol dihydrochloride
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2. Experimental
2.1 Instruments and reagents
An analytically pure sample of Flupentixol
dihydrochloride was procured as gift sample from
Micro laboratories (Hosur, Chennai and India). Tablet
formulation [fluanxol] was procured from a local
pharmacy  with  labeled  amount  3  mg  per  tablet.  A
Shimadzu UV-1800 UV/VIS spectrophotometer was
used with 1 cm matched quartz cell. Distilled water
was used as solvent.

2.2 Preparation of working standard drug solution
Standard Flupentixol dihydrochloride 100 mg was
weighed  and  transferred  to  a  100  ml  volumetric  flask
and dissolved in distilled water. The flask was shaken
and volume was made up to the mark with distilled
water to give a solution containing 1000 µg / ml. From
this stock solution, pipetted out 10 ml and placed into

100 ml volumetric flask. The volume was made up to
mark with distilled water to give a solution containing
100 µg / ml.

2.3 Analysis of marketed formulations
Twenty tablets were weighed and finely powdered.
The powder equivalent to 50 mg of Flupentixol
dihydrochloride was accurately weighed and
transferred to volumetric flask of 50 ml capacity
containing 25 ml of the distilled water and sonicated
for 5 min. The flask was shaken and volume was made
up to the mark with distilled water to give a solution of
1000 µg / ml. The above solution was centrifuged at
2000 rpm for 10 minutes and carefully filtered through
Whatmann filter paper (No. 41). From this solution,
10ml was taken and diluted to 100 ml distilled water to
give a solution of 100 µg / ml and used for the
estimation of Flupentixol dihydrochloride.

Fig: 1. Second order spectra of Flupentixol dihydrochloride at 214 nm

Fig: 2. Calibration curve for Flupentixol dihydrochloride at 214 nm by Second order derivative
spectroscopy
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Table 1: Optical characteristics and Other Parameters

Parameters Second order Derivative
Method

lmax (nm) 214
Beer’s law limits (mcg / ml) 3-15

Molar extinction coefficient (L.mol-1 cm-1) 0.000533 X 104

Sandell’s sensitivity
(mcg/cm2-0.001 absorbance units) 1.875

Regression equation (Y*) Y = 0.0036C + 0.0001
Slope (b) 0.0036

Intercept (a) 0.0001
Correlation coefficient(r2) 0.9998

Intraday Precision (% RSD**)
Inter day Precision (% RSD**)

1.78
1.76

Limit of detection (mcg / ml) 0.36
Limit of quantitation (mcg / ml) 1.11

              *Y= b C + a where C is the concentration of Flupentixol dihydrochloride in
             mcg / ml and Y is the absorbance at the respective lmax.
             **Average of six determinations.

Table 2: Determination of Accuracy results for Flupentixol dihydrochloride by
Second order derivative spectroscopy

Tablet
Amount of
sample (mcg /
ml)

Amount of
drug added
(mcg / ml)

Amount
Recovered
(mcg / ml)

% Recovery ±
SD**

9 4.5 13.44 99.43 ± 0.51
9 9 17.94 99.18 ± 0.27Sample
9 13.5 22.49 99.87 ± 0.42

      **Average of six determinations.

Table 3: Determination of Precision for Flupentixol dihydrochloride at 214 nm by
Second order derivative spectroscopy

Conc.
mcg / ml

Intra-day
Absorbance Mean
± SD**

% CV
Inter-day
Absorbance
Mean ± SD**

% CV

3 0.010 ± 0.000577 5.587261 0.011 ± 2.12E-18 1.93E-14
6 0.021 ± 0.000577 2.706329 0.021 ± 0.000577 2.664694
9 0.032 ± 0.000577 1.785619 0.032 ± 0.000577 1.767399
12 0.043 ± 0.000577 1.332347 0.043 ± 0.000577 1.332347
15 0.054 ± 0.000577 1.062608 0.054 ± 0.000577 1.056129

          **Average of six determinations.

Table 4: Analysis of tablet formulation
Analyst I Analyst II

Tablet
Label
claim
(mg)

Amount
found (mg)

Recovery ±
SD**
(%)

Amount
found
(mg)

Recovery ±
SD**
(%)

Sample 3 2.988 99.75 ± 0.11 2.979 99.28 ± 0.08
          **Average of six determinations.
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3. Result and Discussion
The method was validated according to the ICH
guidelines with respect to linearity, accuracy, precision
and ruggedness. [9, 10, 11]

Appropriate dilutions were prepared for drug from the
standard stock solution and the solutions were scanned
in the wavelength range of 200-400 nm. The
Flupentixol dihydrochloride shows absorption maxima
at  214  nm.  The  linearity  was  found  in  the
concentration range of 3-15 mcg / ml was shown in
Fig: 1. The Correlation coefficient was 0.9998. The
regression equation was found to be Y = 0.0036 C +
0.0001 were shown in Fig: 2. The method was
validated for accuracy and precision. All the
Characteristic parameters were shown in Table: 1.
Determination of method accuracy by the standard
addition method at three concentration levels returned
a mean recovery of 98.58 - 101.4 was given in Table:
2.

The results of Precision were shown in Table: 3.
The results of marketed formulation were shown in
Table: 4.

4. Conclusion
The proposed method is validated and found to be
simple, sensitive, accurate, precise, reproducible,
rugged and relatively inexpensive. The developed
method can be easily applied for the routine Quality
Control analysis of Flupentixol dihydrochloride in
bulk and pharmaceutical preparations.

5. Acknowledgement
We would like thank to Micro laboratories, Hosur,
Chennai for providing reference sample of Flupentixol
dihydrochloride to facilitate this work and also to the
Principle, Bharathi College of Pharmacy, Mandya for
providing facilities.

6. References
1. www.wikipedia.com.

2. Fatma Aly A., Difference Spectrophotometric
determination of some pharmaceutically
important Thioxanthene derivatives in dosage
forms, Microchim. Acta., 1993, 110(4-6),187-
192.

3. Walter. S, Bauer S, Roots. I, Brockmöller. J.,
Quantification of the Antipsychotics Flupentixol
and Haloperidol in human serum by High-
Performance Liquid Chromatography with
ultraviolet detection, J. Chromatogr. B. Biomed.
Sci. Appl., 1998, 720(1-2),231-237.

4. Garay  Garcia.  L,  Forfar  Bares.  I,  Pehourcq.  F,
Jarry. C., Simultaneous determination of four
Antipsychotic drugs in plasma by High-
Performance Liquid Chromatography
Application to management of acute
intoxications, J. Chromatogr. B., 2003,
795(2),257-264.

5. Kirchherr. H, Kuhn Velten. W.N., Quantitative
determination of forty-eight Antidepressants and
Antipsychotics in human serum by HPLC
Tandem Mass Spectrometry,  J.  Chromatogr.  B.,
2006, 843(1),100-113.

6. Sheikh. I.A, Charde. M.S, Kasture. A.V.,
Estimation of Flupentixol HCl in single dosage
form by RP-HPLC method, Int. J. Pharm. Anal.,
2009, 1(2),11-19.

7. Anna Hawry, Daniel Cichocki, Monika
Waksmundzka-Hajnos., Determination of the
Lipophilicity of some Psychotropic drugs by RP-
TLC, J. Planar. Chromat., 2008, 21(5),343-348.

8. Li Wan Po. A, W.J. Irwin., The identification of
Tricyclic Neuroleptics and Sulphonamides by
High-Performance Thin-Layer Chromatography,
J. High. Reslution. Chromat., 1979, 2(10),623-
627.

9. International Conference on Harmonization
(ICH), Validation of Analytical Procedures:
Text on Validation of Analytical Procedures
Q2A, 1994.

10. International Conference on Harmonization
(ICH), Validation of Analytical Procedures:
Methodology Q2B, 1996.

11. International Conference on Harmonization
(ICH), Validation of Analytical Procedures:
Text and Methodology Q2 (R1), 2005.

*****

http://www.wikipedia.com/

	0.000533 X 104

