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ABSTRACT KEYWORDS
Three simple novel spectrophotometric methods were established for the Trazodone hydrochloride;
analysis of Trazodone (TRZ). The proposed methods are stability indicat- Derivative spectrophotometry;
ing for determination of Trazodone in presence of its degradation prod- Ratio spectra;
ucts, obtained by stressing Trazodone by alkali and hydrogen peroxide in Difference spectrophotometry;
presence of heat, respectively. The adopted zero-crossing derivative, de- Stability indicating methods.

rivative ratio and pH-induced difference spectrophotometric techniques
were proved to be sensitive and accurate, where the accuracy of the assay
was evaluated using the standard deviation coefficient of variation which
were found to be within the acceptable limit of 2% and were specifically
0.761 & 0.598%, 0.389 & 0.341%and 0.738 & 0.406% for intraday and interday
samples, respectively. All the proposed methods were validated according
to the International Conference on Harmonization (1CH) guidelines refer-
ence and successfully applied for determination of Trazodone Hydrochlo-
ride in pure form, in laboratory prepared mixtures and in pharmaceutical
formulation. The obtained results were statistically compared to the refer-
ence method of analysis for Trazodone Hydrochloride and no significant

differences were found. © 2011 Trade Sciencelnc. - INDIA
INTRODUCTION Cl
N / N\
Trazodone hydrochloride (TRZ), 2-[3-(4-m- @4 N—N N

Chlorophenylpiperazin-1-yl)propyl]-1,2,4-triazol o[ 4,3 X N\«
a pyridin-3(2H)-onehydrochlorideisawhiteor dmost o]
white crystalline powder, solublein water; sparingly Figurel: Chemical structureof trazodone
solubleindcohoal; practically insolublein ether, should It isan antidepressant drugindi cated in symptom-

bestored inairtight containersand protected fromlight,  atic treatment of moderate to severe depression. Its
having a chemical formula C ;H,,CIN.O,HCI with mgjor advantagesincludealow incidenceof anticho-
molecular weight 408.31Y, linergic and cardiovascular sideeffectsalongwith mini-
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mal stimulatory effectsupon dopamineand nor epineph-
rinereceptorsand considered particularly useful inge-
riatric population. Trazodoneis SSRIswhicharea
new group of chemically unique antidepressant drugs
that specificaly inhibit serotonin reuptake4, commer-
cidlyavailableasTrittico®.

ThelCH-guidelines® requires performing stress-
testing of the drug substancethat can help inidentify-
ing thelikely degradation-products, also can be use-
ful in establishing the degradation-pathwaysand vali-
dating the stability-indicating power of the anal ytical
procedures used. Moreover, validated stability-indi-
cating method should be applied inthe stability study®.
Stability-indicating methods can be specific onethat
evaluatesthedrug in the presence of its-degradation
products, excipientsand additived™. In this perspec-
tive, severa methods have been reported for theandy-
sisof Trazodone in pure form and pharmaceutical
preparations, the official methods are potentiometric
non-agueoustitration with perchloric acid® and chro-
matographi ¢ technique using octadecyl silane column
and methanol-0.01 M ammonium phosphate buffer
pH 6.0 (60:40) as mobile phase, also various meth-
odshave been reported for determination of Trazodone
including UV absorption measurement at 246nm{:%,
ion-selective e ectrode**3, voltametry*® and capil-
lary gas chromatography, gas chromatography-mass
spectrometry and instrumentd thin-layer chromatog-
raphy419, But, till now neither derivative, derivative-
ratio nor pH-induced difference spectrophotometric
have been reported for determination of Trazodone
HCl in pharmaceutica formulation.

The present work, establishes new ssimple, accu-
rate, rapid and reproducible stability indicating zero-
crossingtechnique, utilizing threedifferent waysof analy-
gsinduding derivative, derivative-ratio and pH-induced
difference spectrophotometry for the determination of
Trazodone Hydrochloridein pharmaceutica formula-
tion, which can be used for theroutine quality control
anaysisof thesedrugsin raw materia and pharmaceu-
tica formulationsandfor stability studies.

MATERIALSAND METHODS

Chemicalsand reagents
Trazodone Hydrochloridewaskindly supplied by

—= Fyll Paper

Egyptian Internationa Pharmaceutical Industrid Com-
pany (E.I.P1.Co), Egypt, and certified to contain
100.0%. Trittico® tablets: Batch number 051427 were
manufactured by EQyptian International Pharmaceuti-
cal Industrial Company (E.I.P.1.Co), Egypt, under li-
censefrom F. Angdlini, Italy. Each tablet contains 100
mg Trazodone Hydrochloridein addition to some ex-
cipients consisting of starch, sodium glycolate, povi-
done, lactose, microcrystallinecellulose, magnesium
stearate, dibasic cdcium phosphateand F.D. & C. yd-
low lack.

Bi-digtilled water (Riedel-dehaen, Sgma-Aldrich,
Germany), Hydrochloric acid (Adwic), agueous
(0.01M and 2M), Sodium Hydroxide (Adwic), aque-
ous (2M), Hydrogen Peroxide 30% (E. Merck, Ger-
many) and TLC duminium platespre-coated with silica
gel 60 F,,, (E.Merck).

All chemicd and reagents used through thiswork
areof spectroscopic anaytica grade. Bi-distilled wa
ter isused throughout thewholework andisindicated
by theword “water”.

Instruments

A doubl e-beam Shimadzu (Japan) UV-VIS Spec-
trophotometer (UV-1601 PC), model TCC-240 A;
connected to an IBM compatible computer and HP
695 C DeskJet printer isused. Thebundled softwareis
UVPC personal spectroscopy software version 3.7
(Shimadzu). The spectra bandwidthis2 nm and the
wavel ength scanning speed was 2800.0 nmmin™. The
absorption spectraof thereference and the test solu-
tionsarerecorded in1.0-ml quartz cellsat 25.0°C, us-
ing ‘AL=4nm and scaling factor of 10 for computing
first derivative (DY)’ and ‘AL =8 nm and scaling factor
of 100for second (D?) third (D3) derivatives'.

A (Jenway 3510, UK) pH-meter, equipped with
combined glasselectrodefor pH adjustment.

Sandard solutions

Sandard solution of thestudied drug

Stock standard solutionsof Trazodone Hydrochlo-
ride having concentration of (0.1 mg.ml) were pre-
paredin 0.01 M HCI and water, for the ‘derivative and
derivative-ratio’ and the pH-induced difference spec-
trophotometry, respectively. These solutionswere used
as standard working solutions.
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Sandard solution of trazodone hydrochlorideal-
kalineand oxidative-degradates

Stock standard solutionsof Trazodone Hydrochlo-
ridedkalineand oxidative-degradates, having concen-
tration of (0.1 mg.ml) were prepared by “adding 10
ml of 2M NaOH to 10 mg of (TRZ), left in awater
bath for 17 hoursand the neutralized using 2M HCI”
and “adding 10 ml of 30%v/v hydrogen peroxide to 10
mg of (TRZ) for 5 hours” and then the volumes were
made up to the mark with 0.01 M HCI and water re-
spectively, asdiscussed under (2.3.1.). Those prepared
degradated sol utionswere used asworking standard
solutions.

Compl ete degradation was checked by TLC using
slicagd F254 platesusing chloroform: methanol: am-
monia(50:30:0.5v/v) asamobile phase.

Procedures
Spectrophotometric methods
Derivative spectr ophotometric method (D")

From stock standard solution of Trazodone Hy-
drochloride, aliquotsweretransferred into aseries of
50 ml volumetricflasks, and dil uted to volumewith 0.01
M HCI to obtain aconcentration range of ‘4.0-38.0,
2.0-34.0and 2.0-40.0 pg.ml**” and 2.0-40.0 pg.ml™?’,
respectively. Thevauesof “first (D*), second (D?) and
third (D)’ derivative spectrophotometry amplitudes at
257.90, 245.50 and 234.0 0 nm (Zero-crossing of al-
kaline-degradate) and ‘first (D) and third (D3)’ de-
rivative spectrophotometry amplitudesat 290.30 and
231.80 nm (Zero-crossing of oxidative-degradate) were
then computed, plotted versus corresponding concen-
trations; and the regress on equationswerethen com-

puted, respectively.
Derivativeratio spectrophotometricmethod (DR")

Calibration curvewas performed by transferring
aliquotsfrom stock standard solution of the analyzed
druginto aseriesof 50 ml volumetricflasks, and dilut-
ing to volumewith 0.01 M HCI to obtain aconcentra-
tionrangeof ‘2.0-36.0 ug.mI*** and 2.0-40.0 pg.m1?’,
respectively. The spectraof alkaline and oxidative-
degradate sol utions, having concentration 12.00 and
14.00 pg.ml* were scanned and stored intheinstru-
ment PC as devisors. The spectraof Trazodone Hy-
drochloridewere divided by each devisor’s spectrum,

Hnalytical CHEMISTRY o

thenthefirst derivativeof theratio spectra(DR?) were
computed at 276.40 and 320.40 nm, plotted versus
concentrations, and theregress on equationswerecom-
puted, respectively.

pH-induced differ ence spectr ophotometric (DD")
method

From standard working solutions, aliquotswere
trandferredinto two setsof S0 ml volumetricflaskswhich
were then diluted with 0.1M [HCI and NaOH], re-
spectively. AA spectrawere computed by placingthe
acid solutioninthereferencebeam andtheakaine so-
[ution inthesamplebeam. (TRZ) canbedeterminedin
aconcentration rangeof 2-36 pg.ml* in presenceof its
akaineand oxidative-degradates, wherethe val ues of
thefirst derivative of AA spectra(DD?) werecomputed
at 275.20 and 289.00 nm, respectively. Thecdibration
curveswere constructed and the regression equation
wasthen computed.

Assay of the phar maceutical formulation Trittico®
tablets

Twenty tabletswereaccurately weighed and findy
powdered. A portion of the powder equivalent to 10
mg of Trazodone Hydrochloride was accurately
weighed, transferred to beaker with 70.0 ml of 0.01M
HCI, shaken, sonicated, filtered, then completed to the
volumewith 0.01 M HCI and water, separately’ to
obtain aconcentration of 0.1 mg.ml-* and the proce-
dures mentioned under (2-4) were adopted.

RESULTSAND DISCUSSION

Method development ‘Spectrophotometric
method’

Thestability of Trazodone Hydrochl oridewas stud-
ied until compl ete degradation wasachieved by using
2M sodium hydroxidefor 17 hoursand 30%v/v hydro-
gen peroxidefor 5 hours, wheredifferent concentrations
of sodium hydroxideand hydrogen peroxideand at dif-
ferent timeintervalswere studied until reaching these
optimum conditionswhich accomplish completedegra
dation. The degradation process under the previoudy
mentioned conditionswasfollowed by usng TLC, where
therewasas ngle component i ndicating to the presence
of onespot of either akaineor oxidative-degradate af-
ter compl ete degradation. Also, compl ete degradation
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processwasconformed by adopting IRand massspec-  asshownin Figure 2a-2f. All the degradation products

trometry, wherethesuggested degradateswereproduced  did not interferewith (TRZ) quantification.
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Figure2a: IR spectrum of intact trazodonehydrochloride.
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Figure2c: Massspectrum of trazodonehydr ochloride oxida-
tive-degradate.
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Figure2e: Massspectrum of trazodone hydr ochloride alka-
line-degradate.
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Figure2b: IR spectrum of trazodonehydrochloridealkaline-
degradate.
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Figure2d : Massspectrum of theintact trazodone hydr o-
chloride.
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Figure2f : Massspectrum of trazodonehydr ochloride oxida-
tive-degradate.
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The present work isconcerned with determination
of Trazodone Hydrochloridein presenceof itsakaline
or oxidative-degradates, wherethreesmple, sensitive
and rapid zero-crossing techniques were described.
These adopted methodswerederivative (D"), deriva
tiveratio (DR") and pH-induced difference (DD") spec-
trophotometric techni ques, wheretheinvestigated drug
could bedeterminedin presence of itsboth-degradates.

Derivative spectr ophotometric method (D")

In the derivative spectrophotometric technique,
Trazodone Hydrochloride could be determined acon-
centration range of 4.0-38.0, 2.0-34.0 and 2.0-40.0
ug.mlin presence of itsalakline-degradate by com-
putingfirst (DY), second (D?) and third (D?) derivative
spectrophotometry, while in presence of oxidative-
degradateit could be determined aconcentration range
of 2.0-40.0 ug.ml* by utilizing second (D*) and third
(D?) derivative spectrophotometry, where theampli-
tudes were measured at 257.90 nm, 245.50 nm and
234.00nm (Zero-crossing of alkaline-degradate) and
at 290.30 nm and 231.80 nm (Zero-crossing of oxida
tive-degradate), asshown in Figure 3a-3c and 4a-4b,

respectively.
Derivative of ratio spectrophotometric method
(DR

The advantage of the derivative ratio spectral
method may bethe chance of doing measurementin
correspondence of peaks, so there is apotential for
greater sengitivity and accuracy. Whilethe main disad-
vantages of zero-crossing method for resolving amix-
ture of components with overlapped spectraare the
risk of small driftsof theworking wavel engthsand the
circumstancethat theworking wavelengthsgenerally
donot fal in correspondence of peaksof the spectrum.
Thisparticularly pronounced disadvantage when the
dopeof thespectrumisvery high with consequent loss
of accuracy and precision and theworking wavelength
isinproximity of thebaseof the spectrum, which causes
poor sensitivity!¢,

Themaininstrumental parameter conditionswere
optimizedfor areliabledetermination of theinvestigated
drug. Different divisor concentrationsof ether dkaine
or oxidative-degradate was examined to select an ap-
propriate concentration, which isvery important factor

,,,,,
225.00
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Figure3a: Firs derivative (D?) for different concentrations
(4.0-38.0ngml ™) trazodone hydrochloride(-) in presence of
itsalkaline-degradate (...).
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Figure3b : Second derivative(DZ) for different concentra-
tions(2.0-34.0ug ml?) of trazodonehydrochloride(-) in pres-
enceof itsalkaline- degradate(...).
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Figure3c: Third derivative(D?) f'or different concentrations
(2.0-40.0ng ml?) of trazodonehydrochloride(-) in presence
of itsalkalinedegradate(...).

Hnalytical CHEMISTRY o
A Tndéan W



ACAIJ, 10(7) 2011

O.Abd El-Aziz et al.

475

-~10.000} i v e

-12.445

L L
250.00 300.00 350.00

Figureda: Firs derivative (D) for different concentrations
(2.0-40.0ngml?) of trazodonehydrochloride (-) in presence
of itsoxidative—degradate (...).

in practice, where the best results were obtained by
using 12.00 and 14.00 pg.ml* concentration of either
alkaline and oxidative-degradate stock standard as
devisors. Thefirst derivative of theratio spectra(DR?)
at 276.40 and 320.40 nm permitted asel ective deter-

10.000|

5.000

-5.000)

L
300.00
nm.

Figureba: Fir st — derivative of the ratio- spectra for different

concentrations(DR?) (2.0-36.0pgml™?) of tr azodonehydr ochlo-
ride, using 12.0 ngml* of itsalkaline-degr adate asa divisor.

pH-induced differ ence spectrophotometric (DD")
method

Thechangein theabsorption spectrum of Trazodone
Hydrochloride, by using acid and akalinemediacould
be used asastability-indicating study. Thedirect UV
mesasurement of AA spectra was not suitable for assay-
ing (TRZ) in presence of itsalkaline and oxidative-
degradates dueto severe overlapping, but computing
thefirst derivative of AA spectra (DD?) at 275.20 and

7 L
225.00 250.00 350.00
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Figuredb : Third derivative(D3) for different concentrations
(2.0-40.0ug ml?) of trazodonehydrochloride(-) in presence
of itsoxidative- degradate(...).

mination of Trazodone Hydrochl oridein aconcentra-
tionrangeof 2.0-36.0 pg.ml™*’ and ‘2.0-40.0 pg.ml™’,
respectively, inthepresenceof itsalkadineor oxidative-
degradates asshown in Figure 5a-5b, whereno noise
was observed from thedivisor.

i

1.000

Abs.

L L
225.00 250.00 200.00 250.00

Figurebb: First — derivative of the ratio- spectra for different

concentrations(DR?) (2.0-40.0ugml™?) of trazodonehydr ochlo-
ride, using 14.0 ngml* of itsoxidative— degradate as a divisor.

289.00 nm, dlowingitsdeterminationasshowninFHg-
ure 6a-6b, where zero-crossing point for itsalkaline
and oxidative-degradatesisindicated.

Method validation

ICH guiddines® for vdidationmethodwerefal lowed,
whered| vaidation parameterswereshownin TABLES
1and 2. All the obtained resultswere statistically com-
pared to thereference method*” and no significant dif-
ferenceswerefound TABLES 3aand 3b, respectively.
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Figure6a: First derivative of AA spectra of trazodone hy-
drochloride (-) and it’s alkaline- degradates (....) (each of

¥
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drochloride(-) and it’s oxidative-degradate (...) (each of

10.0pgml?). 10.0pgml™?).

TABLE 1: Validation of the proposed methodsfor deter mination of trazodone hydrochloridein presenceof itsalkaline-

degradate

Parameters D at 257.90nm  D?at 24550nm  D%at 234.00nm DR'at 27640nm DD%at 275.20 nm
Linearity (ugml™) 4.0-38.0 2.0-34.0 2.0-40.0 2.0-36.0 2.0-40.0
Slope 11 x 10" -162 x 10* -92 x 10" 19x 10" 0.13x 10
Standard error of slope 8.74x 10°® 122 x 10 5x 10° 2.74x 10° 1.21x 10°
R.S.E of slope 7.73x10° 7.65x 10 9.89x 10 0.152 x 10 9.37x10°
Confidence limit of slope 109 x 10'_55- 1593 x 10'_55- 933 x 10'_55- 18 x 10'j‘4- 0.12x 10'_22-
113 x 10 1645 x 10 912 x 10 19x 10 0.13x 10

Intercept -1x 10 -83x 10 -61 x 10 25 x 10 -3x 10°
Standard error of intercept 205 x 10°® 2497 x 10°® 1197 x 10°® 62 x 10° 3x10*
Confidence limit -33x 10°- -1363 x 10°>- 866 x 10°°- 114 x 10°- -64 x 10
of intercept -54 x 10° 299 x 10°® 363x 10° 38x 10 58 x 10
Correlation coefficient (r) 0.9995 0.9995 0.9997 0.9993 0.9991
Standard error of estimation 385x 10°® 4921 x 10°® 2577 x 10°® 13x 10" 63x 10
LOD 0.615 0.509 0.429 1.077 0.762
LOQ 1.864 1.541 1.301 3.263 2.308
S.D*? 0.885 0.886 0.900 0.365 0.931
S.D*P 0.769 0.357 0.675 0.548 0.780

*aThe intraday (n=5) *’the interday (n=9) are the standard deviations of different samples concentrations of trazodone hydrochloride.

TABLE 2: Validation of the proposed methodsfor deter mination of trazodone hydrochloridein presenceof itsoxidative-

degradate
Parameters D*at 290.30 nm D3at 231.80 nm DR'at 320.40 nm DD'at 289.00 nm

Linearity (ugml™) 2.0-40.0 2.0-40.0 2.0-40.0 2.0-36.0
Slope 12 x 10 -133x 10* 288 x 10* 0.17 x 10
Standard error of Slope 1189 x 10°® 6.42 x 10° 101 x 10°® 18x 10™
R.S.E of sSlope 1.015 478x 10° 353x 10° 0.105x 10
Confidence limit 1171 x 10°®- 1343 x 10°>- 0.285x 10 0.166 x 10
of slope 1207 x 10°® 1315x 10° 0.289 x 10™ 0.173x 10™
I ntercept 2x10* 99 x 10 -22x 10 0.131x 10*
Standard error of intercept 203 x 10° 1537 x 10°® 242 x 10° 38x10*
Confidence limit -25x 10°- 67 x 10™*- 724 x 10°>- 0.51x 10
of intercept 605 x 10°° 1316 x 10° 292 x 10° 0.21x 10
Correlation coefficient (r) 0.9995 0.9997 0.9998 0.9991
Standard error of estimation 437x 10°® 331x10° 52 x 10 0.8x 102
LOD 0.558 0.381 0.277 0.738
LOQ 1.692 1.156 0.840 2.235
S.D*@ 0.465 0.668 0.413 0.545
S.D*P 0.492 0.699 0.134 0.428

*aThe intraday (n=5) *’the interday (n=9) are the standard deviations of different samples concentrations of trazodone hydrochloride.
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TABLE 3a: Deter mination of trazodonehydrochloridein commer cial tabletsusing the proposed methodsand reference

method in presenceof alkaline-degradate

Items D! D? D3 DR! DD! Ref. method
99.80+0.436 99.98+0.114  99.67+0.196  100.19+0.277  99.99+0.250
. t=- 0.607 t=0.706 t=2.105 t=-1.917 t=0.109
Commercial tablets (2.160)" (2.160)" (2.160)" (2.160)" (2.310)" 99.93+0.198
F =4.866 F=23024 F=1011 F = 1967 F=1605
(5.998) (3.633) (3.633) (5.998) (5.998)
Recovery™™” 99.90+0.754  99.39+0.650  100.27+£0.645  99.15+0.723  101.60+0.730  -----n--mnmm-

*Mean and S.D for five determinations, percentage recovery from the label claim amount. ** Theoretical values for t and F at (p

=0.05). ***For standard addition (n=5).

TABLE 3b: Determination of trazodonehydrochloridein commer cial tabletsusingthe proposed methodsand reference

method in presenceof oxidative-degradate

Items D! D3 DR* DD* Ref. method
99.67+0.305 99.78+0.313 100.06+0.155 100.27+0.257
. t=-1.669 t=-1.001 t=-1.399 t=-0.619
Commercial tablets (2.160)” (2.160)" (2.160)” (2.310)” 99.93+0.198
F=2323 F=2323 F=1455 F=1.939
(5.998) (5.998) (3.633) (6.388)
Recovery 99.97+0.690 99.92+0.369 99.80 +0.653 99.25+0.975  —mmemmmmmee-

*Mean and S.D for five determinations, percentage recovery from the label claim amount. ** Theoretical valuesfor t and F at (p

=0.05). ***For standard addition (n=5).

TABLE 4a: Determination of trazodonehydrochlorideinlabo-  TABLE 4b: Determination of trazodonehydrochlorideinlabo-

ratory prepared mixtureswithitsalkaline-degradateby the
proposed methods

ratory prepared mixtureswith itsoxidative-degradateby the
proposed methods

o - %H *% Recovery ° = - o *% Recovery

E--g 8 ‘gﬁf -CE gﬂ 1 2 3 1 1 E-é g —5: % Eb

§2 =2 ég’_g D D D° DR' DD §2 £2 B = D D DR' DD

1 1800 200 10040 9928 9942 9900 100.00 1 1800 200 10000 9995 99.80  99.87

2 1800 400 10090 100.00 100.00 99.37 100.00 2 1800 400 10040 99.87 9961  99.93

3 1800 800 10140 9828 10111 99.68 100.40 3 1800 800 10040 10040 99.80  99.90

4 1800 1200 10190 99.70 99.44 99.37 100.00 4 1800 1200 10040 99.79 10057 100.60

5 1800 1600 10200 9892 10159 99.68 101.40 5 1800 1600 100.90 99.70 100.00  99.81

6 1800 1800 10200 9820 99.72 99.68 100.909 6 1800 1800 10140 99.83 99.79  99.71
Mean 10140 99.06 10021 99.46 100.45 Mean 10058  99.92  99.93  99.97
+S.D. 0665 0736 0918 0273 0585 +S.D. 0491 0247 0337 0318

*The average recovery of 5-separate determinations of the
intact drug.

Specificity

Degradation behavior of Trazodone Hydrochloride
wasinvestigated by the proposed methods, whereit
wasdeterminedin sol utionscontaining different amounts
(upto 100%) of itsalkaline and oxidative-degradates
each separately, by the proposed spectrophotometric
methods, as shown in TABLE 4aand 4b where, the
recovery % and S.D. proved high specificity of the
adopted method.

*The average recovery of 5-separate determinations of the
intact drug.

Sandard addition technique

To check thevalidity of the proposed methods, the
standard addition method was applied by adding
Trazodone Hydrochlorideto the previoudly anayzed
tablets. Therecovery of it wascal culated by compar-
ing the concentration obtaned from the spiked samples
withthat of the puredrug. Theresultsof andysisof the
commercial tablets and the standard addition method
(recovery study) of the studied drug are shown in
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TABLES 5a-5e and 6a-6d suggested that thereisno
interference from any excipients, which arenormally
present in tabletsand capsules.

TABLE 5d : Quantitativedeter mination of trazodone hydro-
chloridein the phar maceutical formulation and applications
of standar d addition techniqueby the proposed fir st derivative
ratio spectrophotometric method.

TABLE 5a: Quantitativedeter mination of trazodonehydro- on ol Found Standard addition technique (DR?)
chloridein thephar maceutical formulation and applications armaceuti i Pure  Pure
p . . . ap L Preparation mg % Cla'mﬁd added Found % Recovery*
of gandar d addition techniqueby theproposed firs derivative (ngml™) (ngml’) (ugml™)
spectrophotometric method. - 6.00 504 99.10
Trittico® I~
Found Standard addition techniqu e (DY) Tablets = 8.00 8.00 100.00
Phar maceutical 100 10019 & 100 10.0 9.90 99.05
Preparation Claimed Fure — Pure o g 120 1194 9953
ep Mg % ;1 added Found %Recovery* B.N. 051427 S : : :
(ngml™) oml?) (ugml™) 140 1372 9805
600 600 100.00 Mean+ S.D 99.15+0.723
Trittico® 8 800 800 100.00 TABLE Se: Quantitativedgter mination _of trazodonghy(_jro-
Tablets o chloridein the pharmaceutical formulation and applications
100 mg 9980 é 100 100 1000 100.00 of standard addition technique by the proposed pH-induced
B.N. 051427 2 120  12.09 100.80 difference spectrophotometric method.
140 1381 98.70 Found Standard addition technique (DR
' ' ' Phar maceutical laimed Pure Pure
Mean+ S.D 99.90+0.754 Preparation mg % ¢ a|m71 added Found 9% Recovery*
(ngml™) -1 -1
. — (ugml”) (pgml™)
TABLE 5b: Quantitativedeter mination of trazodone hydro- - - 600  6.00 100.00
chloridein thephar maceutical formulation and applications Ett)?eig q 800 807 100.90
of tandar d addition techniqueby theproposed second deriva- 150 g 9999 ¥ 100 100 1009 100.90
. . (o]
tivespectrophotometricmethod. B.N. 051427 o 120 1220 101.70
140 1425 101.80
Found Standard addition technique (D?) Mean = S.D 101.60+0.730
Phar maceutical * ey
X . Pure Pure The average recovery of 4-separate determinations for phar-
Preparation Claimed . . .
Mg % (ngml?) added1 Founq % Recovery maceutical preparation.
(ngml”) (ngml™) I N
pgoo ":00 100.00 TABLE 6a: Quantitative deter mination of trazodone hydro-
: : : chloridein the phar maceutical formulation and applications
Trittico® = 8.00 7.95 99.35 of standard addition technique by the proposed First deriva-
Tablets = tivespectrophotometric method.
100 9998 # 100 10.0 0.98 99.85 — _
mg & Found Standard addition technique (DY)
B.N. 051427 Q 12.0 11.80 08.34 Phar maceutical Claimed Pure Pure
Preparation mg % (ngmi™) added Found % Recovery*
140 1392 99.45 ne (ngml?) (ugml?)
Mean = S.D 99.39+0.650 Q 6.00 299 99.90
Trittico 2 800  7.92 99.01
P — Teblets 9967 & 100 100  10.00 100.00
TABLE 5c¢: Quantitativedeter mination of trazodonehydro- 100 mg R : : : :
chloridein thephar maceutical formulation and applications ~ B-N. 051427 3 ii'g ii'(l)é igg'gg
of sandard addition techniqueby theproposed third deriva- ’ ' '
Mean £ S.D 99.97+0.690

tivespectrophotometric method.

Found Standard addition technique (D)
Phar maceutical
Preparation Claimed Pure Pure
mg % (ngml™) added Found % Recovery*
(ngml™) (ngml™)
6.00 6.05 100.99
Trittico® 8 800  7.99 99.87
Tablets <
S
100 mg 99.67 = 10.0 10.0 10.09 100.97
B.N. 051427 3 120 1198  99.83
14.0 13.96 99.72
Mean+ S.D 100.27+0.645

TABLE 6b : Quantitativedeter mination of trazodone hydro-
chloridein the phar maceutical formulation and applications
of standard addition technique by the proposed third deriva-
tive spectrophotometric method.

Found Standard addition technique (D
Phar maceutical ] Pure Pure
Preparation  mg % Clajmﬁd added Found % Recovery*
(eml) (uomr?) (ugmi?)

\ - 600 597 99.50
Trittico® 5 800 800 100.00
Igg'ﬂ; 9978 T 100 100 995 99.57
B.N. 051427 o 120  12.02 100.23

@ 140  14.04 100.30
Mean = S.D 99.92+0.369
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TABLE 6¢: Quantitativedeter mination of trazodonehydro-
chloridein the phar maceutical formulation and applications
of sandar d addition techniqueby theproposed fir & derivative
ratio spectr ophotometric method.

Found Standard addition technique (DRY)

Pure

Phar maceutical

; Pure
Preparation

Claimed

mg % (ngml™) added Found % Recovery*
(ngml™) (ngml?)
6.00 6.01 100.29
Trittico® a 800  7.89 98.70
Tablets <
100 mg 100.06 g 10.0 10.0 9.99 99.92
B.N. 051427 § 12.0 12.03 100.29
140  13.97 99.84
Mean £+ S.D 99.80+0.653

TABLE 6d : Quantitativedeter mination of trazodonehydro-
chloridein the phar maceutical formulation and applications
of standar d addition techniqueby the proposed pH-induced
difference spectr ophotometric method.

Found Standard addition technique (DRY)

Phar maceutical

! Claimed Pure Pure
Preparation g o (ngml?) added Found % Recovery*
(ngml™) (pgml™)
6.00 6.02 100.33
® [N

Trittico® S 8.00 7.99 99.94
Igglfntz 99.98 oﬁo 10.0 10.0 9.99 99.92
B.N. 051427 § 12.0 12.00 100.00

14.0 14.20 101.43

Mean+ S.D 100.32 +0.640

*The average recovery of 4-separate determinations for phar-
maceutical preparation.

Identification of acid-degradates of (TRZ) by
structureelucidation

2 N=N N N
N\
@T«“ -

e}
Trazodone hydrochloride M.wt.=408.3

(TRZ) was influenced by the reaction with 2M
NaOH for 17 hrsat 100°C and 30%v/v hydrogen per-
oxidefor 5 hours, giving onedegradatefor each alka-
lineand oxidative-degradation pathway. Thiswasthen
explaned by ructurd e ucidation, utilizing IR and mass
spectroscopy, where acompl ete apparent changewas
obtai ned between the spectraof theintact Trazodone
Hydrochlorideand itsakdineand oxidative-degradates.
InthelR spectra, the peak corresponding to carbonyl
group [C=Q] in theintact (TRZ) appearing at 1704

Cl

—— Fyll Peper

cnmrt, was appeared at 1655 cm® and 1650 cmt inthe
spectrum of alkalineand oxidative-degradates, respec-
tively. Also, inthe spectrafor alkalineand oxidative-
degradates, new peakswere obtained corresponding
to -N=C=0- and C=C at 2221 cm™ and 1650 cm,
asshownin Figures 2a-2c, respectively.

Figures 2d-2f show the el ectron impact massion
peak at m/z 372, 472 and 404 for theintact (TRZ), its
alkaline-degradate and its oxidative-degradate, re-

Spectively.
CONCLUSION

The proposed methods are accurate, preciseand
specific ones, where Trazodone Hydrochl oride can be
determined in bulk powder, inlaboratory prepared mix-
tureswith different ratios of itsboth-degradates, sepa-
rately and in pharmaceutical formulation without any
interference from common excipients present. ICH
guidelines were followed throughout the study for
method validation and stresstesting, and the suggested
methods can begpplied for routinequaity control andy-
sisand stability studies.
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