Available on linevww.jocpr.com

Journal of Chemical and Pharmaceutical Research

a“d Pha,
A,

2,

2
oo

%, ©asay 12V

J. Chem. Pharm. Res., 2010, 2(3):158-171

so\“ﬂa| of Che,

ISSN No: 0975-7384
CODEN(USA): JCPRC5

Spectrophotometric methods for simultaneous estimain of
Flupentixol Dihydrochloride and Melitracen Hydrochl oride in
combined tablet dosage form

Sasmita Kumari Acharjya*, Pinakini Panda, Priyambada Mallick, K. Ravi Kumar,
A. Narendra, Y. Sravani, Shilpa and M. Mathrusri Annapurna

Roland Institute of Pharmaceutical Sciences, Dapartt of Pharmaceutical Analysis and
Quality Assurance, Berhampur, Orissa, India

ABSTRACT

Simple, precise and economical spectrophotometrathatds have been developed for the
simultaneous estimation of Flupentixol dihydrocider and Melitracen hydrochloride in
combined tablet dosage form. The first method sebdan the use of simultaneous equation, the
second method is based on the simultaneous equasiog AUC of the two drugs, the third
method is based on the use of absorbance ratioadethd the fourth one is based on first order
derivative method. Both the drugs obey the Beaxisih the concentration ranges employed for
these methods. The methods were validated by folioiive analytical performance parameters
suggested by the International Conference on Hainadion. All validation parameters were
within the acceptable range. The developed methade successfully applied to estimate the
amount of Flupentixol dihydrochloride and Melitraxckydrochloride in combined tablet dosage
forms.

Key words: Flupentixol dihydrochloride, Melitracen hydrochide, Derivative Spectroscopy,
Area under Curve (AUC), simultaneous equation, di@swe ratio method.
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INTRODUCTION

Chemically, Flupentixol dihydrochloride (FPD) is ){Z-[3-[2-(Trifluoromethyl)-9H-
thioxanthen-9-ylidene] propyl]-1-piperazin etharhydrochloride [1] (Figure 1). It is very
soluble in water, soluble in alcohol and practigatisoluble in methylene chloride [2]. FPD is
not official in IP and USP but official in BP. Oretdiled literature survey, it was found that
Flupentixol can be estimated by liquid chromatograpnethods individually or in combination
with other drugs [3-10].

Chemically, Melitracen hydrochloride (MTH) is 3-(10-dimethylanthracen-9-ylidene)-N,N-
dimethylpropan-1-amine hydrochloride [11] (Figurg. At is a tricyclic antidepressant.
Melitracen, a bipolar thymoleptic with activatingoperties in low dose, was usually co-
administered with Flupentixol in order to decre#ise side effects. The combination has none
serious side effects due to low drug dosage (10/mgracen and 0.5 mg Flupentixol per tablet)
[12]. Flupentixol acts by blocking the Dopamineng@urotransmitter) receptors in the brain cells.
Excess amount of dopamine receptors normally achadify behavior and over-stimulation
resulting in psychotic illness. Flupentixol blocsese receptors to control psychotic illness.
Thus it is neuroleptic with anxiolytic and antidepsant properties. Melitracen acts by
decreasing reuptake of norepinephrine and serot@tinthe synapse resulting in high
concentration of these neurotransmitters at the-posptic end. Thus it is antidepressant. MTH
is not official in any pharmacopoeia. On detailéerhture survey, it was found that MTH can be
estimated by spectrophotometry [13] and by liquidromatographic methods [14-17]
individually or in combination with other drugs.

, 2HCI

3
Figure 1: Chemical structure of Flupentixol Dihydrochloride

HCI
N
Figure 2: Chemical structure of Melitracen hydrochloride

Two spectrophotometric methods [18-19] and oneidigchromatographic method [20] is
reported so far for the simultaneous estimationtrefse drugs in combined dosage form.
Therefore, it was thought worthwhile to develop ditaneous spectrophotometric methods for
the estimation of FPD and MTH from their pharmamaltformulations.
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EXPERIMENTAL SECTION

Chemicals and reagents

FPD and MTH working standards were obtained from Centaur Pheeotacal PVT.
Ltd.,(Mumbai, India). A commercial multicomponeabtet formulation was purchased from the
local market. Hydrochloric acid (0.1N) of analyliagrade solution was prepared in double
distilled water.

Instrument

A double beam UV-VIS spectrophotometer (UV-1800n&tdzu, Japan) connected to computer
loaded with spectra manager software UV Probe Withcm quartz cells was used. The spectra
were obtained with the instrumental parameterobews: wavelength range: 200-400 nm; scan
speed: medium; sampling interval: 0.5 nm; derivatinode: D (first order derivative, dAX):
band width AL): 5.0 nm; spectral slit width: 1nm. All weights rgetaken on electronic balance
(Denver, Germany).

Preparation of standard stock solutions

FPD and MTHstandard solutions.—Accurately 10 mg each of stah&®D and MTHwere
weighed and transferred to two separate 100 mimeltic flasks and dissolved th1N HCland
further diluted with théd.1N HCI solvent to obtain standard solutionsk6D and MTHhaving
final concentrations af00 pgmteach.

Method I: Simultaneous Equation Method

Series dilutions of the standard stock solutionsewaade separately by pipetting out 0.1, 0.5,
1.0, 2.0, 4.0, 5.0 and 6.0 ml of standard stocutswis into separate 10 ml volumetric flasks and
diluting to volume with0.1N HCI to produce the concentratiomsiging from 1.0-50.Qtg mi*
FPD and 1.0-60.0 pg thifor MTH respectively The above solutions were scanned over the
range of 400 nm to 200 nm against blank. Thg was found to be at 229.5 nm for FPD and
258.5 nm for MTH, respectively. Figure 3 represehésoverlain spectra of FPD and MTH. The
absorbencies of the standard solutions were mehstir229.5 nm and 258.5 nm and calibration
curves were plotted by taking concentration on is-@ad absorbance at 229.5 nm or 258.5 nm
on Y-axis (Graph 1 and Graph 2) and the regressioalysis of calibration curves and
absorptivity values of both these drugs are preskint Table 1 and Table 2

Two simultaneous equations [21] (in two variables &hd G) were formed using these
absorptivity values.

A= (0.061154) G+ (0.046968) ¢ (1)
As= (0.022978) G+ (0.043642) ¢ (2)

Where, G and G are the concentrations of FPD and MTH measurgdgimi*, in the sample
solutions.A; and A are the absorbance of mixture, at selected wagtisrof 229.5 nm and
258.5 nm respectively.

By applying the Cramer’s rule [22] to equationsntl 2, the concentrationskp and Gury, Can
be obtained as follows
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Crrp= A2(0.046968) - A(0.043642)
-0.00159

And

-0.00159

Method II: Area Under Curve Method

In the simultaneous equation using AUC method, dnea under curves of the recorded
spectrums were measured at the selected wavelengyes, 224to 234 nm (for FPD) and 253.5
to 263.5 nm (for MTH) and calibration curves welet{ed by taking concentration on x-axis and
AUC at 224 to 234nm or 253.5 to 263.5 nm on Y-gdsph 1 and Graph 2) and the regression
analysis of calibration curves and absorptivityuesl (X) of both these drugs are presented in
Table 1 and Table.Z'he ‘X’ values were determined as, X= Area undawvewf component
(from 224 to 234 nm or 253.5 to 263.5 nm)/conceiumaof the component in pgil A set of
two simultaneous equations framed using these &ies as follows,

A1=0.58526G+ 0.48068G- (ati 224.0-234.0 nm) -- (1)

A»=0.23219 G+0.43202 G - (atr253.5-263.5 nm) -- (2)

Where, G and G are the concentrations of FPD and MTH measurgdgimi*, in the sample
solutions.A; and A are the area under curve of sample solutionseatvivelength range, 224 to
234 nm and 253.5 to 263.5 nm, respectively

By applying the Cramer's rléto equations 1 and 2, the concentratigag@&nd Gy, can be
obtained as follows
Crpo= Ao (0.48068) - A (0.43202)

-0.14123

And

Cutn = A;(0.23219) — A(0.58526)
-0.14123

Method Ill: Absorbance Ratio Method (Q-Analysis)

In quantitative assay of two components by Q- aiglyethod, absorbances were measured at
the isobestic wavelength and maximum absorptiored of the two components. From the
overlain spectra of FPD and MTH shown in Figural®orbances were measured at the selected
wavelengths i.e 239 nm (isobestic wavelength) aB8.2 nm (wavelength of maximum
absorption of MTH). The concentration of each comgra can be calculated by mathematical
treatment of mentioned equation.

Concentration of FPD = Q- Qn/ Qr-On X Ale;
Concentration of MTH =Qo—Qr / Qu-Qr X Ale;

Where, A= Absorbance of sample solution at isobgxtint
e1ande, = Absorptivity of FPD and MTH at isobestic waveaigm
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Qr = Absorptivity of FPD at 258.5 nm/ Absorptivity BPD at 239 nm.
Qn = Absorptivity of MTH at 258.5 nm / Absorptivity ¢iITH at 239 nm.
Qo= Absorbance of sample solution at 258.5 nm / Absoce of sample solution at 239 nm

Method IV: First-Order Derivative Spectroscopy

The spectrums obtained in Method | was derivattseabtain first derivative spectrum. The two
spectra were overlain as shown in Figure 6. It apzethat FPD showed zero crossing at 229
nm while MTH showed zero crossing at 244.5 nm.h&t tero crossing point of FPD (229 nm),
MTH showed a substantial dA/dwhereas at the zero crossing point of MTH (24¥g, FPD
showed a substantial dA&/dHence the wavelengths 229 nm and 244.5 nm wdeeted as
analytical wavelengths for determination of MTH dffeD, respectively. These two wavelengths
can be employed for the estimation of MTH and FPRiheut any interference from the other
drugs in their combined formulation. Calibratiomaes were plotted by taking dA/dn Y-axis
and concentrations on X-ax{§&raph-1 and Graph-2) .The regression analysisatibration
curves are presented in Table 1 and Table 2

Preparation of tablet sample solution

Twenty tablets each containing Flupentixol dihydiocide INN equivalent to 0.5 mg
Flupentixol and Melitracen hydrochloride INN equefat to 10 mg Melitracen were weighed
and crushed to fine powder. An accurately weighedder sample equivalent to 0.5 mg of
Flupentixol dihydrochloride and 10 mg Melitracendhychloride was transferred to a 100 ml
volumetric flask and 50 ml 0.1N HCI was added. Aftdtrasonic vibration for 30 min, the
mixture was diluted to volume with 0.1N HCI anddiied through Whatman filter paper # 41.
Appropriate aliquots were subjected to the abovéhats and the amounts of FPD and MTH
were determined. Percent labeled claim and StdnBawiation (S.D) was calculated and the
results are presented in Table 3

Validation of methods

Linearity : For all the methods, 6-poini60 pgmi* FPD and 1-60 pgriil MTH) calibration
curves were prepared on 3 different days. The tesalitained were used to calculate the
equation of the line by using linear regressiorihgyleast-squares regression method.

Precisiont The intraday and interday precisions of the psglbspectrophotometric methods
were determined by estimating the correspondingorse 3 times on the same day and on 3
different days over a period of 1 week for 3 diéier concentrations ¢fPD (5, 10, and 2@ugml

1 and MTH (5, 10, and 2Qugml*) and the results are reported in terms relatiemdsird
deviation (RSD; Table 4).

Accuracy: This parameter was evaluated by the percent reg®tediesat concentration levels
of 80, 100, and 120%which consisted of adding known amountd=&D andMTH reference
materials to a prequantified sample solutidliquots of sample solutions containing FRIDd
MTH at 1 pgmftand 20 pgnit respectively were transferred to three 10 ml voluimdlasks
containing, respectively, 0.8, 1, and 1.2 pgRRD and 16, 20 and 24 ughMTH reference
solution. The contents were mixeahd diluted to volume in order to obtain final centrations

of 1.8, 2 and 2.2 ugmFPD and 36, 40 and 44 pghMTH, respectivelyThe recoveries were
verified by estimation of drugs in triplicate preptons at each specified concentration level.
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The spectrums were recorded in the UV range anad #malyzedThe results are reported in
terms of % recovery (Table 5).

Specificity: Results of tablet solution showed that there ismerference of excipients when
compared with the working standard solution. Thioe,methods were said to be specific.

Robustness The robustness of the proposed methods was tegteldanging parameters such as
wavelength range and slit width. None of thesealdes significantly affected the absorbance of
the drugs indicating that the proposed methodsdcbelconsidered as robust.

RuggednessRuggedness of the proposed methods was deterrbinedalyzing aliquots from
homogenous slot in different laboratories by défer analyst using similar operational and
environmental conditions; data is presented in & &bl

RESULTS AND DISCUSSION

FPD is very soluble in water but MTH is sparinglgiuble in water, hence 0.1N HCI was
selected as solvent for this study in which bo#hdhugs were soluble and stable throughout the
study. Figure 3 shows overlaid zero-order spedteP® and MTH at 1ugmi* and the spectra
showed d\max Of 229.5 nm and 258.5 nm for FPD and MTH, respedbti Also, each of which
absorbs at th&. of the other hence, simultaneous equation methimaltaneous equation
using AUC method, absorbance ratio method and-dnd¢r derivative methods were used to
estimate FPD and MTH in presence of each otheMéthod Il (Figure 4 and 5)study was
carried out at two wavelength ranges i.e 224-23#246:239 nm and 253.5-263.5 nm/248.5-
268.5 nm, but good linearity range was obtainedhat wavelength range of 224-234 nm
and253.5-263.5 nm.

Figure 6 shows the overlaid first-derivative spgotf FPD and MTH at10.0pg/ml and the
spectra showed a ZCP (zero cross point) of FPD (228pwhere MTH could be analyzed and
ZCP of MTH (244.5 nm) where FPD could be analyzed.

It was also observed that with the increase in RRD MTH concentration, the responses are
increased (Graph 1 and 2). The responses for FRDVarH were found to be linear in the
concentration range of 1-5@mI*FPD and 1-6ugmi*MTH for all the methods.

The assay results for FPD and MTH in its pharmacalutiosage forms (Table 3) obtained by
using the different spectrophotometric methods waewed that there was no significant
difference in the content of FPD and MTH determiri®gd the different spectrophotometric
methods. Hence all the methods can be used foedtimation of the drugs in their combined
pharmaceutical formulations.

The recoveries of FPD and MTH (Table 5) were fotmte in the acceptable range. Excipients
used in the formulation did not interfere with respe of either of the drugs at their respective
analytical wavelengths. Also, no significant changeesponse of FPD and MTH was observed
by changing parameters such as wavelength rangelangidth. The intra-day and inter-day
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precision values (%RSD) were calculated (Table A aesults were found to be in the
acceptable range for FPD and MTH. Ruggedness q@iogserl methods were determined with the
help of two different analysts and results werelwatad by calculating the %RSD value and
lying within the range (Table 6).Hence, the methads precise, specific, accurate, ruggedness
and robust for estimation of FPD and MTH.
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Figure 3: Overlain zero-order absorption speétra ofFPD (10 pgmt) and MTH (10 pgml™)
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Figure 4: Absorption spectra of FPD ( 10 pgnit) in 0.1N HCI showing AUC at selected wavelengths
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Figure 5: Absorption spectra of MTH ( 10 pgmi*) in 0.1N HC showing AUC at selected wavelengths
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Graph 1: Calibration curves of FPD
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Graph 2: Calibration curves of MTH

Table 3. Assay results of FPD and MTHN pharmaceutical dosage form (Tablet) using the mposed
spectrophotometric methods

. % Label Claimed +SD(n=5)
Drug | Label Claim (mg/tab) e T Vethod 11 [ Method Il Method 1V
FPD 05 99.760.48 | 99.65021 | 98.920.45 | 99.24:027
MTH 20 100.320.45 | 99.980.23 | 100.150.04 | 99.820.45
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Table 4: Precision studies of FPD and MTH by propsed spectrophotometric methods

method

Intraday (n=3); (RSD, %)

Interday (n=3); (RSD, %)

Drug Conc. taken figml™)

Drug Conc. taken {igml™)

FPD

MTH

FPD

MTH

5

10

20| 5

10 20

5

10

20

5 10

20

0.34

0.44

0.57| 0.33

0.45

0.58

0.36

0.46

0.59

0.37] 0.49

0.62

0.42

0.42

0.35] 0.65

0.43

0.61

0.59

0.91

0.46

0.47] 0.40

0.38

0.67

0.76

0.54| 0.54

0.28

0.75

0.38

0.67

0.74

0.48] 0.73

0.56

[\

0.54

0.52

0.38] 0.54

0.51

0.65

0.87

0.68

0.76

0.95] 0.50

0.67

Table 5: Results for Accuracy studies of FPD and MH by proposed spectrophotometric methods

Accuracy (% recovery)
FPD MTH

method 80% 100% 120% 80% 100% 120%
1+0.8 1+1 1+1.2 20+16 20+20 20+24

ugmi™ pgmi™ pgmi™ ugmi™ pgmi™ ugmi™

I 99.80 100.21 101.80 98.60 100.90 99.79
Il 99.67 100.65 100.98 99.02 100.12 100.34
1] 98.47 100.16 100.15 99.56 100.34 100.21
v 98.78 99.97 99.79 99.56 100.03 100.16

Table 6: Ruggedness data of 10 pgrhFPD and 10 pgmt* MTH
Analyst |, %RSD Analyst Il, %RSD

Drug methodl metlhodl mettlmdll met\r;odl methodl metlhodl meﬂlodl methodIV
FPD 0.44 0.54 0.38 0.57 0.46 0.52 0.41 0.61
MTH 0.52 0.43 0.62 0.32 0.57 0.39 0.65 0.35
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Table 1: Regression analysis of calibration Curveand Absorptivity values of FPD

L L - - AUC .
Abs. at | Absorptivity Absorptivity Absorptivity | AUC Absorptivity Absorptivity
(Corgfi) 2295 | at 229.5nm 2A525'5r?;1 at 258.5nm gxgg.n;t at239.0nm | (224- | at224-234 (gggg at 253.5- gﬁfénar:]
HY nm | (ml pgiem?) ' (ml ug'em?) (ml pg'em?) | 234nm) nm nmj 263.5nm :
1 0.06 0.06 0.023 0.023 0.041 0.041 0.586 0.584 330.7 0.233 -0.001
5 0.313 0.0626 0.117 0.0234 0.201 0.0402 2.984 68.59 1.185 0.237 -0.006
10 0.624 0.0624 0.232 0.0232 0.401 0.0401 5.948 948.5 2.345 0.2345 -0.013
20 1.218 0.0609 0.451 0.02255 0.78 0.039 11.604 80Q.5 4.551 0.22755 -0.025
40 2.429 0.060725 0.927 0.023175 1.569 0.039225 2023 0.580025 9.343 0.233575 -0.04
50 3.015 0.0603 1.127 0.02254 2.001 0.0400p 28.6870.57374 11.375 0.2275 -0.062
+%RSD 0.9998+ 0.9996+ 0.9997+ 0.9999+ 0.9996+ 0.9997+
0.0058 0.0153 0.0322 0.0514 0.0473 0.0494
Slope | 0.0601+ 0.0226+ 0.0394+ 0.5735+ 0.2289+ -0.0012+
+00RSD | 0.2540 0.4425 0.6382 0.0786 0.1765 -0.9491
Intercept| 0.0111+ 0.0026=+ 0.0016= 0.1172+ 0.0292+ 0.00007+
+00RSD | 0.90091 1.4808 1.3203 0.2147 1.2013 0.8287
mean 0.061154 0.022978 0.039924 0.585261 08832
SD 0.001091 0.000358 0.000723 0.00906 0.003862
%RSD 1.784258 1.5591 1.811929 1.548088 1.6632)
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Table 2: Regression analysis of calibration Curveand Absorptivity values of MTH

Abs. at

Absorptivity

Abs. at

Conc Absorptivity Abs. at | Absorptivity | AUC | Absorptivity AUC Absorptivity | dA/d:
1 258.5 at 258.5nm 229.5 at 229.5nm 239 at 239.0nm (224- at 224- (253.5- at 253.5- at
(Lgml’) nm (ml ug'em?) nm | (mlpg*cm?) nm (ml ug'cm?) | 234nm) 234nm 263.5nm)| 263.5nm | 229nm
1 0.043 0.043 0.046 0.046 0.041 0.041 0.482 0.482 4290 0.429 -0.001
5 0.223 0.0446 0.24 0.048 0.201 0.0402 2.461 0.4922 2.196 0.4392 -0.004
10 0.439 0.0439 0.47 0.047 0.401 0.0401] 4.813 3481 4.234 0.4234 -0.008
20 0.89 0.0445 0.952 0.0476 0.78 0.039 9.756 0.48718 8.773 0.43865 -0.017
40 1.738 0.04345 1.851 0.046275 1.569 0.039225 728/9 0.4743 17.127 0.428175 -0.033
60 2.544 0.0424 2.816 0.046933 2.369 0.0400p 27.089.466483 26.023 0.433717 -0.048
+06RSD 0.9991+ 0.9992+ 0.9995+ 0.9992+ 0.9992+ 0.9992+
0.0451 0.0551 0.0724 0.0600 0.0603 0.0551
Slope 0.0423+ 0.0467+ 0.039+ 0.4655+ 0.4327+ 0 0(-)08"'
+0%RSD | 0.3608 0.5385 1.0256 0.2477 0.2345 '_1.25 -
Intercept| 0.0166+ 0.0037+ 0.0014+ 0.1733% 0.0065+ 0.0003+
+%RSD | 1.2048 1.5746 1.2461 0.4580 1.5385 0.5528
mean 0.043642 0.046968 0.039924 0.480681 o432
SD 0.000862 0.000759 0.000724 0.0092b 0.006271
%RSD 1.974343 1.616985 1.811929 1.924285 1251
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CONCLUSION

All the methods that were developed for the deteation of FPD and MTH in the presence of
each other are based on different analytical tegles. All the methods were validated and
found to be simple, sensitive, accurate, and peedis spite of the low content of FPD, all the

methods were successfully used to estimate the mtmafuFPD and MTH present in tablet

formulations without the need for addition of stardl FPD. Comparison of the assay results
obtained for FPD and MTH in tablet formulations bging these methods indicated no
significant difference. Hence, all the methods banused successfully for routine analysis of
combined tablet dosage forms of FPD and MTH.
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