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ABSTRACT

A simple, sensitive and rapid UV spectrophotometrethod and two UV derivative spectrphotometrichoes
have been developed for the determination of gptyline hydrochloride (ATL) in pure and its pharreatical
formulations. The absorption spectrum of ATL staddsolution (10 pg/mL) in methanol was recorded and
wavelength of maximum absorbance was found to 19e088). First and second derivative spectra wer als
recorded for the same solution. From the first dative spectrum it is found that a valley at 2524showed
maximum amplitude and therefore validation of thethud was carried out by measuring the amplitudethis
wavelength. Second derivative spectrum has thermemiamplitude in negative valley at 239.0nm heheesécond
derivative method was validated by measuring aityddiés at 239.0nm. Standard deviation and percén¢lative
standard deviation were calculated and found tonitlin the limits. The mean percent of recoveryenevaluated
at 50%, 100% and 150% concentration levels and daworbe within the range 99.4-99.7%. The develapethods
were found to be linear within the range of concatidns 5-1xg/mL, and slope, intercept and correlation
coefficient were calculated and found to be satisfiy. The developed methods were found to begeeaccurate,
robust and stable, therefore readily adapted foutioe quality control of ATL by ordinary laborates. The
developed methods were effective for quantitataterchination of ATL in bulk and pharmaceutical pegtions
without any interference of other constitute inléab of different brand names.

Keywords: Amitriptyline hydrochloride, Derivative spectrplomtetry, Amplitude, Pharmaceutical preparations,
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INTRODUCTION

Amitriptyline Hydrochloride (ATL), a dibenzocycloptadiene derivative is used in depression and noaltu
enuresis. It increases the activity and levelsesfain chemicals in the brain. It's chemical nasmapirical formula
and molecular weight were 3-(10,11-dihydro-5H-diben [a,d] cycloheptene-5-ylidene)-N,N-dimethyl-1-
propanamine hydrochloride ,gE1,3N-HCI and of 313.87 grams per mole respectivelis Hupplied as Elavil tablet
of 10, 25, 50, 75, 100 and 150mg dosage. Elavitains not less than 99.0percent and not more tbarbpercent
of ATL. The chemical structure of the drug is givarFig.1.

Several techniques such as UV-Visible spectrophetoifi-14], UV-Visible and HPTLC[15]potentiometry,
spectrophotometry and atomic  absorption spectrofd&} spectrofluorimetric  method[17], gas
chromatography[18], capillary electrophoresis[h@ltammetry[20], flow injection potentiometriy [222], HPLC
and fluorescence[23] were reported for the deteation of amitriptyline. Simultaneous estimationamhitriptyline
hydrochloride and chlordiazepoxide in tablet dosfagems [24], and amitriptyline and nortriptyline uman breast
milk by solid phase extraction [25], amitriptylilgdrochloride and perphenazine by HPLC [26] wese aéported.
The disadvantages of the most of the visible sppbtsitometric methods need to develop color probudteating
with a suitable reagent under a set of experimergalitions such as heating or cooling, buffer raeald pH,
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organic solvents, therefore these methods weredomsuming and less sensitive Chromatographic rdsthce no
simple for the routine analysis because they neptisticated instruments which are not commonlyilabke in the
routine laboratories. Therefore it seems necessarydvelop a simple and fast identification methaut

determination of amitriptyline. But UV and UV deatwe spectrophotometric methods -32] were also
comparatively sensitive to other methods, scauthor has made some attempts in this directiorsandeedec
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Fig.1: Chemical structure of Amitriptyline HCI
MATERIALS AND METHODS

2.1 Instrumentation
UV-Visible spectrophotometer An UV-Visible spectrophotometer (U8000) with 1cm matched quartz cells v
used for the spectral and absorbance measurer

Digital balance A Sartorious semi micrdigital balance of model numb&PA225C was used for weighing
purpose.

2.2 Preparation of Standard and Sample solution

Working standard solution: About 10mg ATL was accurately weighed and transftinto 8100 mL volumetric
flask added about 70 mL of methanol and sonicated t@ldisst completelyand madevolume up to the mk with

the same solvenEurther 25 mL 0ATL stock solution was transferrédto a 100mL volumetric flask and  dilut
up to the mark with methanol, then a series oftamis were prepared by transferring 2.(-6.0mL of diluted
solution (25ug/mL) into 10mL flasks and dilu

Sample solution: The average weight of five tablets ATL (Elavil tablets of100 and 150m( was accurately
calculated and these tablets were grinded well antmiform powder. Test solution 100 ug/mL was prepared as
explained in preparation of working standard solutby taking n amount of the tablet powdequivalent to10 mg
of ATL. Three different concentration solutions5&%6, 100% and 150% of target concentration weie [alspare
in similar mannefrom the above stock sample solu.

2.3 Method development

The zero orderfirst and second derivative spectra wof a solution of 10 pg/mL of ATL ere recorded by
scanning the absorbance values e range of wavelength 200-400nmo#n the absorption spectrum (Fig.2) it v
found that the wavelength of maximum absorbance 2@8s0nm.The first derivative spectrum® (Fig.3) crossed
the zero point at a wavelength of 239.0nm and piogdupositive valley at a wavelength of 234.0nm negative
valley at 252.4nm on either side of the zero craggpoint of the spectrum. The valley at 252.4nmwstt
maximum amplitude than the first valley. The secdrdvative spectrum ? (Fig.4) crossed the-axis at 233.5nm,
251.5nm and 271.3nm leavingegative valley at 239.0nm and a positive valley2i.5nm. The maximui
amplitude was observed at negative valley; theeefine method was validated by measuring amplitgudt
239.0nm
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Fig. 2: Absorption spectrum of ATL (10 pg/mL)
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Fig. 3: First derivative spectrum of ATL (10 pg/mL)
0.020

0.016
0.012
0.008

SN T
0.000

.0.004} v

-0.008
-0.012

-0.016
-0.020 ! L

1 l J
229.00 238.20 24740 256.60 265.80 275.00
Wavelength({ nm)
Fig.4: Second Derivative Spectrum of ATL (10 pg/mL)
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2.4 Method Validation

Linearity: Different aliquots (2.0m-6.0mL; 25ug/mL) of working standard solution ATL were taken in 10mL
calibrated tubegjiluted up to the marwith methanoland then kept aside for 10min. Tzero order, first order and
second order derivativepectra for each of the concentration were recooded the wavelength range -400nm
against a reagent blank under similar ccdons (Fig.5-Fig.7).
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Fig. 5: Absorption spectra of ATL (5.0-15.0 pg/mL)
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Fig. 6: First Order Derivative spectra of ATL (5.0-15.0 pg/mL)

Calibration plot: In zero order (I°), a linear straight line was drawn by taking absoce values on-axis and
concentration on xxis (Fig.8). In case of derivative method, maximD' and O amplititudes were plotted agair
concentration of the drug (FigFig.10). Linear least squares regression analysis applied in three cases ¢
slope intercept and corréian coefficient parameters were calculated ancevpeesented in Tat-1.
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Fig. 7. Second Order Derivative spectra of ATL (5.-15.0 pg/mL)
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Fig. 8: Linearity plot of absorbance against concentration of ATL
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Fig. 9: Calibration plot of first derivative amplitidute against concentration of ATL
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Fig. 10: A linear straight line drawn between secath derivative amplitidute and concentrationof ATL

Table-1: Linearity of the proposed UV Zero Order Method

S.No. Concentration ug/mL  Absorbance  PAmplitude* D *Amplitude*

1 5.0 0.210 0.011 0.00212

2 7.5 0.385 0.017 0.00325

3 10.0 0.501 0.023 0.00435

4 12.5 0.615 0.029 0.00540

5 15.0 0.730 0.035 0.00650

Slope 0.0497 0.0023 0.0004
Intercept 0.0071 0.0004 1.0E.-05
Correlation Coefficient 0.9996 0.9996 0.9999

*D! and Dare first order and second order derivative spectra

Precision: Precision (repeatability) of each proposed metwm@s calculated from the absorbance values or
maximum amplititudes of five replicates of a fixathount of ATL in total solution in ) D* and [ respectively.
The standard deviation and percent relative stahdawviation were calculated for the proposed methadd
presented in Table-2.

Table-2: Precision the developed method

S.No Concentration pg/mL  Zero Order  First Order  Seond Order
Average* 0.5068 0.0229 0.0044
Standard Deviation* 10.0 0.0076 0.0002 2.17E-5
%RSD* 1.5117 0.9949 0.4958

* Statistical analysis applied on five replicatéfsneeasurements

Intermediate Precision: To evaluateintermediate precision (reproducibility) measureteewere performed on
different days under the same experimental condititn the present study intermediate precisio@ach proposed
method was ascertained from the absorbance vahgearaplititudes obtained for five replicates ofixeefl amount
of ATL in total solution on two different days. Tiséandard deviation and percent relative standawihtion were
calculated in each case and presented in Table 3.

Table-3: Study of Intermediate Precision of the prposed method

Statistical parameter  Zero order  First order  Secondorder

Average* 0.5044 0.0229 0.0044
Standard Deviation* 0.0091 0.0002 1.14E-5
%RSD* 1.7985 0.8392 0.2611

* Statistical analysis applied on five replicatdfsnmeasurements

Accuracy: Accuracy, concordance between the measured vatlighe true or most probable value was determined
at three different amounts (50%, 100%, and 150%ATf within the Beer’s law limits were taken, measuments
were made thrice in each concentration. Standakdatiten and percent of relative standard deviativere
calculated for three replicate measurements aetbomcentrations. The results were recorded ineTafa)-Table
4(c).
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Table-4(a) Accuracy of the developed method (Zeroedivative)

%Concentration  Amount Added Amount Found % Recovery Mean Recovery

50% 5.0 5.00 100.0%
100% 10.0 9.91 99.1% 99.7%
150% 15.0 15.00 100.0%

Table-4(b) Accuracy of the developed method (Firderivative)

%Concentration  Amount Added Amount Found % Recovery Mean Recovery

50% 5.0 4.99 99.8%
100% 10.0 9.98 99.8% 99.4%
150% 15.0 14.80 98.7%

Table-4(c) Accuracy of the developed method (Seconigrivative)

%Concentration  Amount Added Amount Found % Recovery Mean Recovery

50% 5.0 4.99 99.8%
100% 10.0 9.98 99.8% 99.6%
150% 15.0 14.90 99.3%

Robustness:Robustness of a method is a study of the effestn@dll variation of the experimental conditions on
reproducibility of the measurements. In the presavestigation a study of robustness was carrigcbgunaking a
small change in wavelength (+2) of measurements.r&hults of robustness of thd D' and F spectroscopy were
represented in Table 5.

Table-5 Robustness of the proposed method

Wavelength  Absorbance(Zero) Amplitude(First)  Amplitude(second)

237 0.457 0.04 0.0042
239 0.462 0.05 0.0052
241 0.459 0.05 0.0051

Limit of detection (LOD) and limit of quantization (LOQ): The LOD and LOQ of the proposed method were
calculated by using standard deviation of the @#pt ¢) and slope (s) of the calibration curve. Theseewe
calculated by using the formulae LODs#8 and LOD=16/s and are presented in Table 6.

Table-6 LOD and LOQ of ATL

Parameter  Zero Derivative  First Derivative  Second Brivative
LOD 0.2650 0.0261 0.0204
LOQ 0.8850 0.0990 0.0882

2.5 Analysis of formulations

Elavil tablets of 100 and 150mg were analyzed leydlidated method by measuring absorbance andtaots of
working standard solution and sample solution. @hwunt of drug present was evaluated in terms ofepe of
recovery of six replicates and the results wersgmied in Table 7.

Table-7 Assay of pharmaceutical formulations

Spectra  Labeled Amount  Amount Found* SD %Recovery  %RSD

D° 100 mg 100.21 0.462 100.21 0.4610
150mg 149.82 0.716 99.88 0.7169
D! 100 mg 99.84 1.043 99.84 1.0447
150mg 150.34 0.945 100.23 0.9429
D’ 100 mg 99.84 1.076 99.84 1.0777
150mg 150.67 0.587 100.45 0.5844

*Average of six determinations, SD=standard dewiatiRSD=relative standard deviation
RESULTS AND DISCUSSION

The absorption spectrum, first and second derigasjppectra of a solution of 10 pg/mL of ATL were gaeted in
Fig.2-Fig.4.The wavelength of maximum absorbance feand to be 239.0nm. The first derivative speut(&ig.3)
shows the maximum amplitude (valley) at 252.4nmefwee validation of the method was carried ouniBasuring
the amplitudes at this wavelength. In the secomivakive spectrum, the maximum amplitude was obeserin
negative valley at 239.0nm hence the method wadatall by measuring amplititudes at 239.0nm. Theldped
method was found to be linear within the range @ficentrations 5-1&/mL. Slope, intercept and correlation
coefficient for the developed method were foundé¢00.0497, 0.0071 and 0.9996; 0.0023, 0.0004ar@P6;%and
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0.0004, 0.00005 and 0.9999 for zero order, first s@cond derivative methods respectively. Standavihtion and
Percent of relative standard deviation (%RSD) &lfiee zero order, first and second derivative meshaere found
to be 0.0076&1.5117, 0.00023&0.9949 and 0.000028884respectively. The method has been proved raust
+2nm wavelength variation. The mean percent ofvepgpoand percent of relative standard deviationevearaluated
at 50%, 100% and 150% concentration levels. Thennpsacent of recovery and percent of relative siashd
deviation were found to be 99.7% (0.35), 99.4% q),.®9.6% (0.9). Low % RSD values and high % recpve
values support for high accuracy of the methods.

CONCLUSION

The developed UV spectrophotometric methods weiectfe for quantitative determination of ATL in lkuand
pharmaceutical preparations without any interfeeeat other constitute in the formulation. Tablefsddferent
brand names were analyzed and assay of the drugal@dated. The developed methods were found teirbple
sensitive, selective, reproducible, and stable. dé&ecloped methods could be readily adapted tan®wtuality
control of ATL by ordinary laboratories.

Acknowledgements
The authors are thankful to Acharya Nagarjuna Wsityy Guntur for providing facilities for experimt&l work
and Dr. Reddy’s Laboratory for providing gift sampf amitriptyline hydrochloride.

REFERENCES

[1] Deshmane GV, Vakil JR, Dhahneshwar SR, Mah&di Kadam SSindian Drugs 1997, 34, 443.

[2] Aman T, Kazi AA, Hussain MI, Firdous S, and KhiJ, Analytical Letters200Q 33(12), 2477.

[3] Karpinska J, Suszynska J, Tracdlicroprobe Tech 2001, 19, 355.

[4] Starczewska B and Jaska A,Acta Poloniae Pharmaceutic2003 60(6), 417.

[5] Onah OGlobal Journal of Pure and Applied Scienc2805 11(2), 237,

[6] Catherine KM, Eleftheria TM, John EKl Pharm Biomed Ana2005 37 (2): 249.

[7] Nour El-Dien FAF, Mohamed GG, Mohamed N3pectrochimica Acta Part, 006 65( 1),20.

[8] Venkatesan P, Subrahmanyam PVRS, D. Raghu g Bténternational Journal of ChemTech Resear261Q
2(2), 54.

[9] Patel DJ and Patel iternational Journal of Pharmaceutical Sciences &esearch201Q 1(12), 133.

[10] Beltagg YA,Pharmazie 1976 31, 483.

[11] Dembinski BActa Poloniae Pharmaceutica977 34, 509.

[12] French WN, Matsui F, Truelove JEanadian Journal of Pharmaceutical Science368 3(3), 33.

[13] Domagalina E, Przyborowski Chemia Analitycznal962 7, 1153.

[14] Hamilton HE, Wallace JE, Blumk K3nalytical Chemistry1975 47(7), 1139.

[15] Patel DJ, Patel Mnternational Journal of Pharmaceutical Sciences &esearch201Q 1(2), 20.

[16] EInemma EM, El Zawawy FM, Hassan SSWMikrochimica Acta1993 110(1-3), 79.

[17] Mohamed FA, Mohamed HA, Hussein SA, Ahmed Sdéurnal of Pharmaceutical and Biomedical Analysis
2005 39(1-2), 139.

[18] Sane RT, Surve SR, Gangrade MG, Bapat VV, €aaNL, Indian Drugs 1993 30, 66.

[19] Lu W, Shamsi SA, McCarley TD, Warner IE|ectrophoresis1998 19, 2193.

[20] Biryol I, Uslu B, Kucukyavuz ZJ. Pharm. BiomedAnal, 1996 15, 371.

[21] EI-Nashar RM, Abdel Ghani NT, Bioumy AMicrochem 2004 78, 107.

[22] EI-Gendy AE, El-Bardicyy MG, Loutfy HM, EI-Taas MF.,Spectro Lett199326(9),1649.

[23] Hackett LP, Dusci LJ, llett KF] Therap Drug Monitgr1998,20 (1), 30.

[24] Sejal Patel, Patel NIhdian J Pharm S¢i2009 71(4), 472.

[25] Caubet MS, Millaret A, Elbast W, Brazier Jlournal of Liquid Chromatography & Related Techmys
,2001,24(8), 1181.

[26] Glenda K. Fergusod, Chem. Educ1998 75 (12), 1615.

[27] Girish Kumar Tripathi, Satyawan Singh and Méwpta,Der Pharmacia Sinica2014 5(1):29

[28] Vijaya Bhaskara Reddy T, Rambabu C, Sowjangddy N, Ravi Prakash Reddy S, Reddy JPSS, Ramef,
Pharmacia Sinica2014 5(1), 57

[29] Shilpa P. Chaudhari, Nitin B. Bhandurge, Ratr&hi MP,Der Pharmacia Sinica2013 4(4), 136

[30] Rajani Sekhar V, Padmanabha Reddy Y, RamaiinBaHarihara Theja er Pharmacia Sinica2013 4(2),
160

[31] Vijayaraj S, Suresh V, Sarath Kumar V, Ab&a#zak A,Der Chemica Sinica2012 3(5), 1135

16
Pelagia Research Library



C. Rambabuet al Der Pharmacia Sinica, 2014, 5(3):9-17

[32] Vivekkumar K. Redasani, Amit R. Kothawade, Bhan J. Mali, Sanjay J. Suran&er Chemica Sinica2011,
2 (4), 298

17
Pelagia Research Library



