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ABSTRACT 

The simple, precise and accurate UV-Spectrophotometric method has been developed and validated for the estimation of nortriptyline 
hydrochloride in bulk and dosage form. In that work was carried out for estimation of nortriptyline hydrochloride in bulk and pharmaceutical 
dosage form by utilizing area under curve (AUC) method. For this purpose the wavelength range 200-400nm was selected. DMSO was used as 
solvent throughout the work. Linearity was observed in concentration range 5-25µg/ml (R2 =0.996) for the method. The present method was 
found which can be used for routine quality control analysis for spectrophotometric estimation of Nortriptyline hydrochloride in bulk and 
dosage form. 
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INTRODUCTION 

Nortriptyline hydrochloride is 3-(10, 11-Dihydro 5H-dibenzo 
[a, d] cyclohepten-5-ylidene propyl (methyl) amine 
hydrochloride were shown in Fig 1.  

 

Figure 1: Chemical structure of Nortriptyline 
hydrochloride 

Nortriptyline hydrochloride is an anti-depressant drug. It is a 
white or almost white powder and is sparingly soluble in 
water, sparingly soluble in ethanol (90%) and in methylene 
chloride1. Nortriptyline hydrochloride was block the 

reuptake of both nor adrenaline and serotonin into the pre 
synaptic terminals by binding to the transporters, viz. 
serotonin transporter (SERT) and norephidrin transporter 
(NET). The synaptic levels of this mono amine increased and 
there by prolong the action on the receptor. This 
Nortriptyline hydrochloride potentiates amine, 
neurotransmitter in the CNS 2, 3 Nortriptyline hydrochloride 
is the main active metabolite of Amitriptyline. It has been 
reported tohave a longer plasma half-life than Amitriptyline. 
Nortriptyline hydrochloride is subject to extensive first-pass 
metabolism in the liver to 10-hydroxy Nortriptyline, which is 
active. Extensive literature survey revealed that only UV 
spectroscopy 4-7 and PR-HPLC 8-10 methods were reported for 
the estimation of Nortriptyline hydrochloride in combination 
with other drug but there is no method was reported for the 
estimation of area under curve of Nortriptyline 
hydrochloride in bulk and in formulation by UV-
Spectrophotometry.  

MATERIALS AND METHODS 

1) Chemicals: 

Nortriptyline hydrochloride standard drug substance was 
obtained as a gift sample from Alkem Laboratory, Mumbai. 
DMSO analytical reagent (AR) grade was used as solvent 
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throughout the experimentation. A pharmaceutical 
preparation was purchased from local pharmacy. 

2) Instrumentation: 

A Shimadzu (Kyoto, Japan) model UV- 1800 double beam UV- 
Visible spectrophotometer attached with computer operated 
software UV probe 2.33 with spectral width of 2 nm, 
wavelength accuracy of 0.5 nm and pair of 1 cm matched 
quartz cells was used to measure absorbance of the resulting 
solutions. Analytical balance of make Mettler Toledo (Model 
JL 1503- C) was used for weighing purpose. 

3) UV-Spectroscopy Methods:  

A) Area under curve method:  

The AUC (area under curve) method is applicable where 
there is no sharp peak or when broad spectra are obtained. It 
involves the calculation of integrated value of absorbance 
with respect to the wavelength between the two selected 
wavelengths λ1 and λ2. Area calculation processing item 
calculates the area bound by the curve and the horizontal 
axis. The horizontal axis is selected by entering the 
wavelength range over which area has to be calculated. This 
wavelength range is selected on the basis of repeated 
observation so as to get the linearity between area under 
curve and concentration. The above-mentioned spectrums 
were used to calculate AUC.11  

METHOD: 

Experimental Work- 

A) To check the solubility of Nortriptyline 
hydrochloride: 

25 mg of Nortriptyline hydrochloride was weighed and 
solubility of this sample was checked in 25 ml distilled water, 
methanol, ethanol, DMSO. 

B) To identify the  max of Nortriptyline hydrochloride: 

Weigh 25mg of the pure drug was accurately weighed and 
dissolved small portion of DMSO and volume was made up to 

25 ml using DMSO to give a standard stock solution of 
1000µg/ml. Further 10 ml of 1000 ppm solution was 
withdraw and was diluted to 100 ml of volumetric flask and 
100 ppm solution is prepared by using distilled water. 
Suitable dilutions were made with distilled water to get 
standard solutions of concentration: 5, 10, 15, 20, 
25µg/ml.[12] Spectrum peak details are shown in Figure 2 
Spectrum peak pick. 

C) Sample preparation for analysis of tablet formulation: 

Sample solution was prepared from SENSIVAL 25. A sample 
equivalent to 25 mg was weighed and was placed in 25 ml 
volumetric flask; volume was made with solvent DMSO to get 
the concentration of 1000 µg/ml. From this, 10 ml 
transferred in 100 ml of volumetric flask containing distilled 
water was diluent to form 100 µg/ml of stock solution 
further dilution of 5, 10 , 15, 20, 25 ppm and scanned in the 
range of 200-400 nm against distilled water + DMSO as blank  
246.60 nm and then drug content was calculated by using 
standard calibration curve.  

D) Analytical Method Development and Validation: 

Linearity: 

The linearity of an analytical procedure is the interval 
between the upper and lower concentration of analyte in the 
sample. For which demonstrated that the analytical 
procedure is of linearity. The standard solution of 
Nortriptyline hydrochloride (5, 10, 15, 20, and 25 m/ml) 
was pipette out in a separated series of 25ml volumetric 
flask. Make up the volume with distilled water and mixed 
well. The absorbance maxima and area under curve for the 
solutions was measured at 246.60 nm and range of 200-400 
nm for two methods respectively against distilled 
water+DMSO as blank.  

RESULTS AND DISCUSSION: 

A) max of Nortriptyline hydrochloride: 

 

 

Figure 2: Spectrum Peak Report of Nortriptyline hydrochloride 
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B) Calibration Curve for Pure Drug: 

a) Absorbance maxima method: 

Under the Experimental conditions described, the graph 
obtained for the absorbance maxima for pure drug showed 
linear relationship (Figure 3). Regression analysis was made 
for the slope, intercept and correlation coefficient values. 
The regression equations of calibration curve were y = 
0.034x – 0.0956 (R² = 0.9964) at 246.60nm for absorption 
maxima the range was found to be 5 - 25 m/ml for the UV 
spectrophotometric analysis. 

Table 1: Calibration curve of Nortriptyline 
hydrochloride: 

CONC ABS 
5 0.063 
10 0.247 
15 0.425 
20 0.605 
25 0.735 

                     

 

Figure 3: Calibration Curve of Nortriptyline 
hydrochloride (Pure drug) 

                                  

Table 2: Calibration curve of SENSIVAL: 

CONC ABS 

5 0.018 

10 0.242 

15 0.470 

20 0.690 

25 0.921 

 

 

Figure 4: Calibration Curve of Nortriptyline 
hydrochloride (SENSIVOL) 

A) Area Under Curve Method : 

In the Experimental conditions described, the graph 
obtained for the Area Under Curve (AUC) spectra showed 
linear relationship (Figure3and 4). Regression analysis was 
made for the slope, intercept and correlation values.  The 
range was found to be 5 - 25 m/ml for the Area Under 
Curve UV-Spectrophotometric analysis. 

 

Figure 5: Area Under Curve of Nortriptyline hydrochloride (Pure drug) 

 

Figure 6: Area Under Curve of Nortriptyline hydrochloride (SENSIVOL). 
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CONCLUSION 

Simple UV spectrophotometric methods have been 
developed and validated for the determination of 
Nortriptyline hydrochloride bulk and formulation.  Because 
of cost-effective and minimal maintenance, the present UV 
spectrophotometric methods can be preferred at small scale 
industries and successfully applied and suggested for the 
quantitative analysis of Nortriptyline hydrochloride in 
pharmaceutical formulations for QC, where economy and 
time are essential and to assure therapeutic efficacy. 
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