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ABSTRACT

A simple and sensitive extractive spectrophometric method has been de-
scribed for the assay of Mianserin hydrochloride (M-HCI) either in pure
form or in pharmaceutical solid dosage form. The developed method in-
volves formation of colored chloroform extractable ion-association com-

KEYWORDS

Spectrophotometry;
Mianserin hydrochloride;
Pharmaceutical analysis;
| on-association complex.

plex of Mianserin hydrochloride (M-HCI) with Picric acid (PA), Chlorophe-
nol red (CIPR), Bromthymol blue(BrTB), Bromcresol purple (BrCP) reagents.
The extracted complexes showed absorbance maxima at optimum wave-
length using visible spectrophotometer. Beer’s law is obeyed in the con-
centration range of 1-42 pug/mL. Correlation coefficient was found to be =
0.9985. In addition we have determined the molar absorptivity, Sandell sen-
sitivity and the optimum conditions for quantitative analysis of the investi-

gated drugs. © 2011 Trade Sciencelnc. - INDIA

INTRODUCTION

Mianserin hydrochloride (M-HCI) ischemicaly
known as 1,2,3,4,10,14b-Hexahydro -2-
methyldibenzo [c,f]- pyrazino[1,2—a]azepine hydro-
chloride (Figure 1) It isused asan antidepressant medi-
cations called atetracyclic antidepressant. Thistype
of medicine actson nerve cellsinthebrain. M-HCI
(C18H20N2HCI) isworksby preventing noradrena:
linefrom being reabsorbed back into the nerve cells
inthebrain. It dso blockscertain receptorsinthebrain
that bind rel eased serotonin, which helpsprolong the
mood lightening effect of any released noradrenaine
and serotonin. Inthisway, mianserin hydrochloride
helpsrelieve depression'™, Several analytical meth-
ods have been applied determine Mianserin hydro-
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Figure 1 : Two and three dimentional structures of:
Mianserin hydrochloride.
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chloride (M-HCI) quantitatively intheir dosageforms
including spectrophotometric methods?4, High Per-
formance Liquid Chromatogrphy HPLC5™, capillary
electrophoresi g9 and other spectrophotometric for
another drugg'®4,

EXPERIMENTAL

Apparatus

Theel ectronic absorption spectral measurements
of M-HCI (Figure 2) with selected reagentswerere-
corded on Jenway 6505 UV-Vis spectrophotometer
equipped with quartz cell of 1 cmoptical path length
with aresolution of 0.1 nm. The pHsof the prepared
solutionswereadjustment using Jenway 3510 pH meter.
All spectroscopic measurementswere carried out at
room temperature (25+ 2 ?C). Moreover, doubly dis-
tilled water wereobtained ELGA didtillation apparatus
model UHQ-11-MK3, UK.
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Figure2: Theelectronic absor ption measurementsin the
visibleregion for: Mianserin hydrochlorideion-associates
with picricacid, chlorophenol red, bromthymol blueand bro-
mcresol purple.

Drugs, reagentsand solutions

(A) Mianserin hydrochlorideand Tolvon tablets (30 mg/
tabl et)were obtai ned through the courtesy of SEDICO
Pharmaceutical Company, 6 October city, Egypt. All
chemicalsand reagentsare of analytical grade. Chlo-
rophenol red (CIPR), bromthymol blue(BrTB) and bro-
mcresol purple(BrCP) are productsof Merck chemica
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company. Picricacid (PA) isaproduct of Arablab chemi-
calswhile, sodium acetate trihydrate, acetic acid and
anhydrous sodiumsulfateare of Merck Chemicad Com-
pany. Thecommon solventsof chloroform, benzene, n-
hexane, petroleum ether, toluene, cyclohexane and di-
ethyl ether were purchased from Lab-Scan. TheM-HCI
drug, solventsaswel| asthereagentshavebeen used as
supplied without further purifications.

(B) Stock solutions of 2.0x10-3 M were prepared
with doubly distilled water. Acetate buffer solutions
weremadeof amixtureof 0.1 M acetic acid (1050 ¢/
L) and 0.1 M sodium acetate trihydrate (13.6 g/L),
Onthe other side we prepare Phosphate buffer solu-
tionswere made of amixture of 0.1M disodium hy-
drogen phosphate (14.2g/L), 0.1M HCI and 0.1M
NaOH as seeing below.

(a) Acetate buffer solution (pH 3.0)

1.0 L of acetate buffer solution of pH was pre-
pared by adding of 982.3 mL of 0.1 M acetic acid
solutionto 17.7 mL of 0.1 M sodium acetate.

(b) Acetate buffer solution (pH 4.0)

1.0 L of acetate buffer solution of pH was pre-
pared by adding of 947.0 mL of 0.1 M acetic acid
solutionto 153.0 mL of 0.1 M sodium acetate.

(c) Acetate buffer solution (pH 5.0)

1.0 L of acetate buffer solution of pH was pre-
pared by adding of 357.0 mL of 0.1 M acetic acid
solution to 643.0 mL of 0.1 M sodium acetate.

(d) Acetate buffer solution (pH 6.0)

1.0 L of acetate buffer solution of pH was pre-
pared by adding of 52.2 mL of 0.1 M acetic acid solu-
tionto947.8 mL of 0.1 M sodium acetate.

(e) Phosphatebuffer solution (pH 7.0)

1.0L of Phosphate buffer solution of pH was pre-
pared by adding of 756.0 mL of 0.1 M disodium hy-
drogen phosphate solution to 244.0 mL of 0.1 M hy-
drochloricacid.

(f) Phosphatebuffer solution (pH 8.0)
1.0 L of Phosphate buffer solution of pH waspre-
pared by adding of 955.1 mL of 0.1 M disodium hy-

drogen phosphate solutionto 44.9 mL of 0.1 M hydro-
chloricacid.
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(9) Phosphatebuffer solution (pH 9.0)

1.0 L of Phosphate buffer solution of pH waspre-
pared by adding of 955.0 mL of 0.1 M disodium hy-
drogen phosphate solution to 45.0 mL of 0.1 M hydro-
chloricacid.

(h) Phosphate buffer solution (pH 10.0)

1.0 L of Phosphate buffer solution of pH waspre-
pared by adding of 966.4 mL of 0.1 M disodium hy-
drogen phosphate solution to 33.6 mL of 0.1 M so-
dium hydroxide.

(i) Phosphate buffer solution (pH 11.0)
1.0 L of Phosphate buffer solution of pH waspre-
pared by adding of 965.3 mL of 0.1 M disodium hy-

drogen phosphate solution to 34.7 mL of 0.1 M so-
dium hydroxide.

—> Fyll Poper
General procedure

Into 50 ml separating funnel, 5.0 mL (2.0x103
M) PA, CIPR, BrTB and BrCPwere added to dif-
ferent volumes of solution containing (1.0x10° M)
M-HCI. Inboth cases 2.0 mL of buffer solution were
added and the volume was made up to 10 mL with
distilled water. Theformed ion-associates was ex-
tracted using aseparating funnel with 10 mL chloro-
form by shaking for two minutes and all owed to sepa-
rates into two phases. The organic layer was col-
lected and dried with anhydrous sodium sulfate then
completeto 10 ml chloroform. The absorbance of
the extract was measured at therecommended wave-
length (A ) asrecorded in TABLE 1. The blank
was prepared using the same method in absence of
the examined drug.

TABLE 1: Characteristicsand analytical data of mianserin hydrochloride (M -HCI) ion-associateswith picricacid, chlo-

rophenal red, bromthymol blueand bromcresol purple.

Parameters M-HCI /PA M-HCI /CIPR M-HCI /BrTB M-HCI /BrCP
Amax (NM) 410 408 406 410
Beer’s law up to (ug/mL) 42 30 21 21
Molar absorptivity (¢), Lmol™*cm* 8.75x10° 1.12x10* 1.1x10* 1.2x10*
Sandell sensitivity, pgem™ 3.43x107 2.68x10” 2.73x10° 2.5x102
Color of ion-pair Yellow yellow Yellow Yellow
Regr ession equation*
I ntercept 0.0111 0.0008 0.0002 0.0027
Slope 0.0266 0.0373 0.0368 0.0433
Correlation Coefficient 0.9996 0.9985 0.9986 0.9987
Optimum condition
Extracting solvents chloroform chloroform chloroform chloroform
pH range 5-6 5-6 5-6 5-6
Time on the stability 18 20 18 22
Temperature on the stability 60 70 65 65
The stoichiometry of the ion-associates 11 11 11 11

*A = a+ bcwhere cisthe concentration pg/mL.
Application tovariousdosageforms

Four tablets (30 mg/tablet) M-HCI drug were
weighed intoasmall dish, powdered and mixed well,
then dissolvedin 100 mL digtilled weter, aturbid solution
was shaken well and filtered through afilter paper to
obtainaclear solution. Then, theclear solutionwasdi-
luted withdigtilledwaterina250 mL caibrated measur-
ingflask. Thedrug content of thissolutionwasobtained
by applying thegenera procedureto aiquot containing

different volumesof solution drugsasdescribed above.
Soichiometricreationship

Job’s method of continuous variation method!*® was
employed, 1.0x103 M solution of M-HCI drugswas
mixed with 1.0x10° M solution of each selected re-
agent. A seriesof solutionswere prepared inwhichthe
total volume of drug and reagent was kept constant
(5.0mL). Thereagentswere mixed witheach drugin
various proportionsa ong with the chosen buffer solu-
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tion, whichthendilutedin 10.0 mL cdibrated flask with
the appropriate sol vent following the above mentioned
procedures.

RESULTSAND DISCUSSION

Severd parameters such asreagent concentration,
sequence of addition, effect of extracting solvent, effect
of pH, effect of time, wereinvestigated to attain the
optimum conditionsto achievehigh sensitivity, sability
and reproducibleresuilts.

Optimization

We aimed to determinethe most favorable condi-
tionstoachievemaximum color intengity of M-HCl drug.
Therefore, we haveinvestigated the effects of pH, sol-
vent and itspolarity, sequence of mixing, timeand tem-
peraturesto achievethe optimum conditionsto aidin
accurate quantitativeanaysisfor thesedrugs. Theopti-
mum wavelength(s) of maximumintensity (A, ) of M-
HCI (TABLE 1) andtheirion associateswith PA, CIPR,
BrTB and BrCP reagents arerecorded at the choozen
optimum conditions. The absorption band of M-HCI
reveas ) _ at 410, 408, 406 and 410 nm with PA,
CIPR, BrTB and BrCP reigned and their ion—associ-
ates. It worth mentioning that, themaximum absorben-
cies (A ) wererecorded and tested against reagent
blank (prepared in the same manner without the addi-
tion of drug) to study theinfluence of each of thefol-
lowing variableson theformed ion associ ates between
drugsand reagents.

Effect of theextracting solvent

The solvent polarity affectsboth theextracting effi-
ciency and themolar absorptivity (€) of theformedion
associates. Therefore, wehaveused variouswater im-
mi scible organic solventslike chloroform, benzene, n-
hexane, petroleum ether, toluene, cyclohexaneand di-
ethyl ether toinvestigate the solvent effect on the ex-
traction of drugsagainst thereagents. Themost conve-
nient solvent ischloroform; it provides maximum color
intensity (absorbance~0.7) aswel | aspowerful extrac-
tion of ion associatesfor M-HCI drug. Moreover, tolu-
ene and benzene could be al so useful, however their
maximum absorbance ~57% and 50% of chloroform
for M-HCI. Other solvents n-hexane, cyclohexane,

petroleum ether and diethyl ether are not recommended
for M-HCI (Figure3) drug.
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Figure3: Effect of extracting solventson: Mianserin hydro-
chlorideion-associateswith picric acid, chlorophenaol red,
bromthymol blueand bromcresol purple.
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Figure4: Molar ratioof: Mianserin hydrochlorideion-asso-
ciateswith picricacid, chlorophenal red, romthymol blueand
bromcresol purple. [D; for drugsand R; for reagent]
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Figure5: Continuousvariation of: Mianserin hydrochloride

ion-associateswith picricacid, chlor ophenol red, bromthymol

blueand bromcresal purple.
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Effect of pH

Asstated earlier different stock of acetate buffer
solutionswere prepared with pH’s of 3, 4, 5 and 6 to
account for the effect of pH on the formation of ion
associates. Initially 5.0 mL of 2x10°M of reagent was
mixed with 1.0 mL (5x10“ M) of the drug solution,
then 2.0 mL of Acetate buffer was added to adjust the
pH followed by dilutionwith distilled water in 10.0 mL
calibrated measuring flask. The adjusted optimum pH
wasfoundto be5-6 for M-HCI.

Effect of temperatureand time

Theeffect of temperature and time onion associ-
atesformation and stability was studied by measuring
the absorbance of the extracted ion associates at dif-
ferent temperatures ranged form 25 to 90 °C and at
increasingtimeintervass, respectively. Theresultsshow
that theion associates were formed almost i nstanta-
neously at room temperature (25 2 °C) and remain
stable up to 70 °C with all reagents. In addition, the
developed color remains stable for 24 hrs. With re-
agentsafter oneday adight decreaseinthecolor inten-
sity of theion associateswas observed.

Effect of mixing sequence

The optimum sequence of mixing wasfound to
be drug, reagent, buffer, and then solvent, which al-
low the highest color intensity and shortest timeto
obtain maximum absorbance. On the other hand,
other sequencesrather the one given aboverequires
moretimelonger timein additionto lower stability of
theion associates.

Thestoichiometry of theion-associates

Thestoichiometricratio of theM-HCI ion-associ-
atesformed between drug of interest and the selected
reagentshasbeen determined by implementingthemolar
ratio method* and continuousvariation method*. The
resultindicatestheexistence of 1.1 at adefinited_
recordedin (TABLE 1).

Specificity

No interferencewas observed during the quantita-
tivedetermination of M-HCI drugwith all reagentsin
presence of different additives such aslactose, glyc-

erol, propylene glycol, sugar and starch which are
present initspharmaceutica preparations.

—> Fyll Poper
CONFORMITY WITH BEER’S LAW

Beer’s law is obeyed in the concentration range
1-42 pg/mL of Mianserin hydrochloride (M-HCI; Fig-
ure 6), respectively with PA, CIPR, BrTB and BrCP
reagents.
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0
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Figure6: Standard curvesof: Mianserin hydrochlorideion-
associateswith picricacid, chlorophenol red, bromthymol
blueand bromeresol purple.

Theopticd characteristics, Beer’s law limits, molar
absorptivities, Sandd|’s sensitivities™*”! are summarized
inTABLE 1 aongwiththeresultsof regresson analy-
sisusing the method of least square wasmadefor the
slope (b), intercept (a) and correl ation coefficient (r)
obtained from different concentrations.

METHOD VALIDATION

Results obtai ned were compared with those of the
officda methodsad ongwiththegtatistica outcomes. The
comparison ensuresthat thereisno significant differ-
ence between the current study and the official meth-
odsasshownin (TABLE 2). Six replicate determina
tion at different concentration level swerecarried out to
test the precision and accuracy of themethod. There-
coverieswereranged from 99.80to 100.78 % which
reflect the high accuracy of theresults, withreliablepre-
cison asindicated by very low valuesof standard de-
viation (TABLE 3). The performance of the proposed
method was assessed by calculation of t and f tests
compared with the Pharamacopia method!*8°. Mean
valueswereobtained witht and f testesat 95% confi-
denceleve for fivedegrees(n-1) = (6-1; i.e., six repli-
cateminus 1) of freedom werein the accepted values.
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TABLE 2: Concentration of mianserin hydrochloridein pg as determined from spectrophotometric methods.

Pure solution Tolvon tablet Pure solution Tolvon tablet
Reagent Taken Found Rec((;very Taken Found Rec(?very Reagent Taken Found %Y Taken Found RECOVETY
(i % % %
PA 10.00 10.00 100.00 10.00 9.98 99.80 BrTB 400 398 9950 400 4.00 100.00
15.00 1498 99.86 1500 15.03 100.20 800 797 9962 800 7.99 99.87
20.00 1999 99.95 20.00 19.87 99.35 12.00 12.00 100.00 12.00 12.02 100.16
25.00 25.02 100.08 25.00 25.00 100.00 16.00 16.02 100.12 16.00 1599  99.93
30.00 30.01 100.03 30.00 30.02 100.06 2000 1999 9995 20.00 20.00 100.00
Mean recovery + RSD*  Mean recovery + RSD* Mean recovery + RSD*  Mean recovery + RSD*
99.98+0.0749 99.8+0.295 99.838+0.236 99.992+0.097
CIPR 10.00 9.98 99.80 10.00 10.02 10020 BrCP 400 402 10050 4.00 405 101.25
15.00 15.00 100.00 1500 15.01 100.06 800 803 10037 800 7.96 99.95
20.00 20.02 100.10 20.00 1996 99.80 1200 11.98 99.83 1200 12.00 100.00
25,00 25.03 100.12 25.00 2597 103.88 16.00 1599 9993 16.00 16.02 100.12
30.00 29.87 99.56 30.00 30.00 100.00 20.00 20.01 100.05 20.00 20.05 100.25
Mean recovery + RSD*  Mean recovery + RSD* Mean recovery + RSD*  Mean recovery + RSD*
99.916+0.211 100.78+1.551 100.13+0.257 100.31+0.478

* Relative standard deviation six replicates each.

TABLE 3: Satistical treatment of dataobtained for mianserin hydrochlorideapplying the proposed methodsin comparison
with thephar macopoeial method.

Parameters Phar macopoeia method M-HCI /PA M-HCI /CIPR M-HCI/ BrTB M-HCI /BrCP
Pure Solution
X+8SD 99.82+0.072 99.98+.074 99.92+0.211 99.83+0.236 100.136+0.257
N* 3 6 6 6 6
T value** 5.062 1.009 0.093 2.924

F value 1.081 8.564 10.76 12.71
Tablets
X+8SD 99.84+0.692 99.9+0.295 100.7+1.55 99.99+0.097 100.315+0.47
N* 3 6 6 6 6
T valuer* 0.3399 1.495 3.813 2.424

F value 5.4390 5.024 18.52 2.088

n is the number of replicates; PTheoretical value at 95% confidence level
CONCLUSIONS REFERENCES

The proposed method made use of asimple re-
agent, which most ordinary ana ytical laboratoriescan
afford. Themethod issufficiently sensitiveto permit de-
terminationsaslow as 1.0 ug/mL for Mianserin hydro-
chloride (M-HCI) drug at the given optimum condi-
tions. Unlike GC and HPL C procedures, the spectro-
photometer isrelatively s mpleto handleand afford-
able. The proposed method issimple, precise, accu-
rate and convenient. Hence, the proposed methods
should be useful for routine quality control purposes.
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