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Abstract: A sensitive method was established for the analysis of Trazodone (TRZ) using high performance

liquid chromatography (HPLC) with fluorescence detection. The proposed method is stability indicating

for determination of Trazodone in presence of its degradation products, obtained by stressing Trazodone

by alkali and hydrogen peroxide in presence of heat. The assay method was proved to be sensitive and

precise, where the precision 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 0.587 & 0.978%

for intraday and interday samples respectively. The results showed that there is no interference between

Trazodone and its degradation products since the retention time of Trazodone was found to be 2.1 minutes

& and that of its alkaline and oxidative hydrolysis induced degradation products is1.2 & 1.23 minutes

respectively employing a mobile phase composed of acetonitrile and phosphate buffer adjusted at pH 4.5

in a ratio (60:40v/v).  
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INTRODUCTION

Trazodone is an antidepressant drug indicated in

symptomatic treatment of moderate to severe

depression. Its major advantages include a low

incidence of anticholinergic and cardiovascular side

effects along with minimal stimulatory effects upon

dopamine and nor epinephrine receptors and considered

particularly useful in geriatric population .Trazodone[1]

is SSRIs which are a new group of chemically unique

antidepressant drugs that specifically inhibit serotonin

reuptake  commercially available as Trittico .[2 ,3] ®

Several methods have been reported for the

analysis of Trazodone in pure form and pharmaceutical

preparations such as UV absorption measurement at

246nm , ion-selective electrode , voltametry  and[4] [5 ,6] [7]

capillary gas chromatography, gas chromatography-mass

s p e c t r o m e t r y  a n d  i n s t r u m e n t a l  t h i n - l a y e r

chromatography .[8 ,9]

A few HPLC methods for determination of

Trazodone in pharmaceutical preparations and

biological samples were discussed [10 ,19]

In this paper the main objective of the study was

to develop a sensitive stability indicating assay of the

intact drug (TRZ) without interference from its

degradation products. The method employs a mobile

phase of acetonitrile and phosphate buffer adjusted at

pH (4.5) in a ratio of (60:40) %v/v and a flow rate of

1 ml/min using fluorescence detection (320 nm

excitation, 435 nm emission).

Experimental:

Materials and Reagents: All Reagents were USP

grade chemicals and HPLC grade acetonitrile was

obtained from sigma (Egypt); Trazodone hydrochloride

100%was kindly supplied by Egyptian International

Pharmaceutical Industrial Company (E.I.P.I.Co).Trittco®

tablets: manufactured by E.I.P .I.Co company

B.N.051427, each tablet was labeled to contain 100 mg

of  Trazodone hydrochloride.

Instrumentation: An HPLC unit equipped with 20ìl

loop injector, and a spectro- fluourometer (Model RF-

530, Shimadzu, Kyoto, Japan) excitation 320 nm,

emission 435 nm. The chromatographic column from

Agilent technologies, USA was bondapak C18 column

4.6X150 mm with a particle size of 5 ìm. Data

acquistation was performed on Agilent LC chemstation

software. 

Standard Solutions:

S ta n d a rd  S to c k  S o lu t io n  fo r  T r a zo d o n e

Hydrochloride solution: A portion equivalent to 12.5

mg of Trazodone hydrochloride (TRZ.HCl) is

transferred from the standard stock solution into 100 ml

volumetric flask and the volume is made up to the

mark with 0.01 M HCl to give a standard working

solution of  125 µg ml .-1
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S t a n d a r d  S t o c k  S o lu t io n  o f  T r a z o d o n e

Hydrochloride Degradates:

Standard Alkaline Degradate: It was prepared by

mixing 10.0 mg of Trazodone HCl with 2.0M NaOH,

Followed by heating in a boiling water bath at 100ºC

17 hours, the solution is then cooled and neutralized

with a calculated volume of 2.0 M HCl and the

volume is made up to the mark in a 100 ml volumetric

flask with 0.01 M HCl. Complete degradation was

checked by TLC using silica gel 60 F254 plates and a

developing solvent system of chloroform, methanol and

ammonia in a ratio of (50:30:0.5).

Standard Oxidative Degradate: It was prepared by

mixing 10.0 mg of Trazodone HCl with 3%v/v

hydrogen peroxide for 8 hours, the volume is made up

to the mark in a 100 ml volumetric flask with 0.01 M

HCl. Complete degradation was checked by TLC using

silica gel 60 F254 plates and a developing solvent

system of chloroform, methanol and ammonia in a ratio

of (50:30:0.5).

 

Procedure:

Chromatographic Conditions: Isocratic elution

technique was utilized with the column that was

maintained at room temperature. The mobile phase was

a mixture of acetonitrile and phosphate buffer pH 4.5

in a ratio of (60:40v/v). The mobile phase was filtered

through a 0.45 ìm membrane filtration system

(Millipore Corp., Milford, MA, USA) to remove any

particulate matter then degassed by sonication for 20

minutes. The flow rate was 1 ml/min. samples of 20 ìl

were injected onto the column and the detector was set

at excitation 320 nm, emission 435 nm).

*All the chromatographic determinations are

performed 5 times at ambient temperature. 

Method validation:

Linearity: Different aliquots (0.5-5.5 ml) of Trazodone

hydrochloride from its standard solution (125 µg ml )-1

separately into 50 ml volumetric flasks, diluted to the

volume with mobile phase to give concentrations of

(1.25-13.75 µg ml ). Each of those dilutions are then-1

chromatographed by injecting an aliquot of 20 ìl of

each into the chromatographic system in this work. The

mean peak areas of five determinations of each

concentration are plotted against the corresponding

concentrations and the regression equation is then

computed. 

Accuracy: Apply the previously mentioned procedure

under linearity for different concentrations of TRZ.HCl.

Calculate the concentrations of the studied drug from

its corresponding regression equation then calculate the

mean percentage recoveries and standard deviations.

Precision:

Repeatability (Intraday Precision): The previously

mentioned procedure under linearity is used for the

analysis of three samples of concentrations (3.75, 8.75,

13.75 µg ml ) for the determination of intraday (n = 5)-1

and the relative standard deviations (RSD %) are

calculated.

Intermediate Precision (Interday Precision): The

previously mentioned procedure under linearity is

repeated for the analysis of three samples of

concentrations (3.75, 8.75, 13.75 µg ml ) for the-1

determination of interday (n=9) and the relative

standard deviations (RSD %) are calculated. 

Selectivity: Five laboratory prepared mixtures

containing a fixed amount of Trazodone hydrochloride

and different ratios of each of its degradation products

are prepared and chromatographed by adopting the

procedure mentioned under linearity. The concentrations

were determined referring to the regression equation

and the percentage recoveries are calculated.

Application to Pharmaceutical Preparation: Twenty

tablets were accurately weighed, and finely powdered.

A portion of the powder equivalent to 12.5 mg of

Trazodone HCl was accurately weighed, extracted with

0.01 M HCl, sonicated and centrifuged; the precipitate

is then filtered through a micropore filter, washed into

100 ml volumetric flask and the volume is made up to

the mark with the same solvent to provide a solution

of concentration 125 µg ml  then further dilution is-1

done using the mobile phase to obtain an aliquot

equivalent to (5 µg ml ). This aliquot is then-1

chromatographed by adopting the procedures mentioned

under linearity, the concentration of the pharmaceutical

preparation is calculated from the corresponding

regression equation, and the mean percentage recovery

is then calculated.

Validation by Standard Addition Technique: This

study was performed by knowing known amounts of

TRZ.HCl from its standard solution to a known

concentration of the commercial preparation. The

resulting mixtures are chromatographed by adopting the

procedures mentioned under linearity.

The concentrations are determined referring to the

regression equation and percentage recoveries are

calculated.

RESULTS AND DISCUSSION

A validated, selective and sensitive HPLC method

was proposed for the analysis of TRZ. This method

depends  on  the  native  fluorescence  of Trazodone
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Table 1: Accuracy of the proposed high performance liquid chrom atographic m ethod for the analysis of pure samples of Trazodone

hydrochloride using fluorescence detection.

Samples No. Taken (µgml ) Trazodone hydrochloride-1

%Recovery*

1 1.25 99.65

---------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------

2 3.75 100.55

---------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------

3 6.25 99.27

---------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------

4 8.75 98.42

---------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------

5 11.25 99.52

---------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------

6 13.75 99.98

M ean 99.52

± S.D 0.726

* Average of five determinations.

Table 2: Results obtained for the analysis of laboratory prepared mixtures containing different ratios of Trazodone and its alkaline degradate

by the proposed high performance liquid chromatographic method using fluorescence detection:

Sample No. Intact Deg Trazodone hydrochloride

                   µgml %Recovery*-1

1 10 2 100.06

---------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------

2 10 4 100.18

---------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------

3 10 6 99.76

---------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------

4 10 8 99.36

---------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------

5 10 10 99.69

M ean 99.81

±S.D 0.324

*Average of five determinations.

Table 3: Results obtained for the analysis of laboratory prepared mixtures containing different ratios of Trazodone and its oxidative degradate

by the proposed high performance liquid chromatographic method using fluorescence detection:

Sample No. Intact Deg Trazodone hydrochloride

                   µgml %Recovery*-1

1 10 2 99.86

---------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------

2 10 4 100.17

---------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------

3 10 6 99.86

---------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------

4 10 8 100.62

---------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------

5 10 10 100.93

M ean 100.28

±S.D 0.475

 *Average of five determinations.

Table 4: Quantitative determination of Trazodone hydrochloride in pharmaceutical preparation and application of standard addition technique

by the proposed high performance liquid chromatographic method using fluorescence detection:

Pharmaceutical Found Standard addition technique

preparation ------------------------------------- -----------------------------------------------------------------------------------------------------------

mg % Claimed (µgml ) Pure added (µgml ) Pure Found (µgml ) %Recovery*-1 -1 -1

Trittico 1.25 1.23 98.36®

---------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------

Tablets 2.5 2.50 100.05

---------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------

100 mg 3.75 3.69 98.62

---------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------

B.N. 051427 100.27 100.27%±0.275 5.00 5.00 5.03 100.54

---------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------

6.25 6.17 98.69

---------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------

M ean ± S.D 99.25±0.975

*Average of five determinations.
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Table 5: Assay validation parameters of the proposed high performance liquid chromatographic method using fluorescence detection for the

determination of pure Trazodone hydrochloride.

Parameters Trazodone hydrochloride

Linearity (µgml ) 1.25-13.75-1

---------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------

Slope 44.95

---------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------

Standard error of slope 0.629

---------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------

R.S.E of slope 0.015

---------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------

Confidence limit of slope (43.51-46.37)

---------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------

Intercept 11.56

---------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------

Standard error of intercept 5.340

---------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------

Confidence limit of intercept (-0.524)-(23.64)

---------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------

Correlation coefficient ( r ) 0.9991

---------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------

Standard error of estimation 8.260

---------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------

0.587                   Repeatability

---------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------

0.978                 Intermediate precision

Table 6: Statistical com parison of the results obtained by applying the proposed high performance liquid chromatographic method and the

official method for the determination of Trazodone hydrochloride in pharmaceutical preparation:

Items Proposed method Reference m ethod [20]

M ean 100.27 99.93

---------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------

S.D 0.275 0.198

---------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------

n 5 5

---------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------

Variance 0.075

---------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------

F-value (6.388) 1.939

---------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------

Student’s t-test(2.31) 2.722

*The values between parenthesis are the theoretical values of t- & F- at P= 0.05.

Fig 1: Scanning profile HPLC chromatogram of 10.0 µg ml  of Trazodone hydrochloride using fluorescence-1

detection.
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Fig. 2: Scanning profile of HPLC chromatogram of Trazodone hydrochloride (a) and its alkaline degradate (b)

each of (10.0 µg ml ) using fluorescence detection.-1

Fig. 3: Scanning profile of HPLC chromatogram of Trazodone hydrochloride (a) and its oxidative degradate (b)

each of (10.0 µg ml ) using fluorescence detection. -1

Fig. 4: Linearity of peak area versus concentration of Trazodone hydrochloride in µg ml  by high performance-1

liquid chromatography.

(excitation at 320 nm, emission at 435 nm) that has

been rarely exploited in the development of a sensitive

assay of this compound. The proposed method proved

to be stability indicating since it was applied for the

determination of the intact drug in presence of its

degradates. The method also proved to be sensitive for

the determination of Trazodone hydrochloride.

Best separation was obtained using a bondapack

C18 (150 mm X 4.6 mm, i.d.) with a particle size of

5 ìm analytical column and a mobile phase composed

of a mixture of acetonitrile and phosphate buffer

adjusted at pH 4.5 in a ratio of 60:40% (v/v).

Under the previously mentioned chromatographic

conditions, Trazodone was found to show a peak at a
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retention time of 2.1 minutes, whilst the alkaline and

oxidative degradates showed a peak at 1.2& 1.23

minutes respectively as shown in figures (1, 2 &3).

The mean peak areas of five determinations of

each concentration is plotted against its corresponding

concentration in order to obtain the calibration graph.

The proposed method was found to be linear over the

range of (1.25-13.75 µg ml ) as shown in figure (4).-1

The linear regression equation was computed and found

to be:

 P.A = 44.95 C + 11.56 r = 0.9991

Where P.A is the mean peak area of five

determinations, C is the concentration of TRZ in µg

ml  and r is the correlation coefficient.-1

The validity of the proposed method was assessed

by the determination of Trazodone in pure form. The

values of the percentage recoveries are listed in table

(1).

The stability indicating nature of the assay was

confirmed by analyzing several laboratory prepared

mixtures of TRZ and its degradates which reproduced

different composition ratios. The results complied in

tables (2&3) were found satisfactory which is evident

from the mean percentage recoveries and standard

deviations.

The specificity of the method was investigated by

observing any interference encountered from the

excipients during the analysis of tablets. It was shown

that these additives do not interfere with the proposed

method. The accuracy of the proposed method was

further confirmed by applying the standard addition

technique. The percentage recoveries of the authentic

added are demonstrated in table (4). The excellent

recoveries of the standard addition method suggest the

good accuracy of the proposed method. Table (5)

shows the results of statistical analysis of experimental

data such as slopes, intercepts, correlation coefficient

obtained by the linear least square treatment of the

results along with standard deviation of the slope (Sb),

intercept (Sa), on the ordinate. The good linearity of

the calibration graphs and the negligible scatter of the

experimental points are clearly evident by the values of

the correlation coefficients and standard deviations. 

Statistical analysis of the results using the t-test

and F-value indicating that there is no significant

difference between the suggested method and the

official HPLC method regarding accuracy and precision

are shown in table (6).

Conclusion: A simple, specific, and sensitive HPLC

method  has  been  developed  using  a  single

isocratic system  for the determination   of  Trazodone

hydrochloride in bulk material and in its dosage form.

No interference was encountered from the possible

degradation products and therefore it can be used as

stability indicating method.
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