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Abstract 
A Novel stability indicating RP-UPLC chromatographic method was developed for 
analysis of Nevirapine in pharmaceutical formulations. The developed RP-UPLC 
method is superior in technology to conventional RP-HPLC with respect to speed, 
resolution, solvent consumption and cost of analysis. Nevirapine was subjected to the 
stress conditions like acid, base, thermal, oxidative and photolytic degradation. Ne-
virapine was found to degrade significantly in acid and thermal degradation. In acid 
degradation relative retention time with 0.42 is found as unknown impurity. New 
impurity was identified, isolated using mass based auto purification system and cha-
racterized by 1H NMR (1D and 2D) and HRMS experiments. Isolated impurity was 
showing molecular weight of 244.10, molecular formula C12H12N4O2 and its name as 
2-(3-Amino-4-methylpyridin-2-ylamino)nicotinic acid. The calibration graph was li-
near and the method showed less deviation in accuracy results. The test solution was 
found to be stable for 20 days when stored in the refrigerator between 2˚C to 8˚C. 
The developed RP-UPLC method was validated and meets the requirements delineated 
by the International Conference on Harmonization (ICH) guidelines. The intra-day 
and inter-day variation was less than 1%. The method was reproducible and selective 
for the estimation of Nevirapine. Because the method could effectively separate the 
drug from its degradation products, it can be employed as a stability-indicating me-
thod. 
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1. Introduction 

Nevirapine is structurally a member of the dipyridodiazepinone chemical class of 
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compounds. The chemical name of nevirapine is 11-cyclopropyl-4-methyl-5H-dipyrido 
[3, 2-b:2’, 3’-e][1,4] diazepin-6 (11H)-one. Nevirapine is an anti-HIV drug that reduces 
the amount of virus in the body. Anti-HIV drugs such as Nevirapine slow down dam-
age to the immune system and prevent the occurrence of AIDS-defining illnesses. Ne-
virapine belongs to a class of drugs known as non-nucleoside reverse transcriptase in-
hibitors (NNRTIs). The enzyme reverse transcriptase converts single-stranded viral 
RNA into DNA. Drugs in the NNRTI class stop HIV from replicating within cells by 
binding near reverse transcriptase’s active site and inhibiting polymerase activity. Ne-
virapine is able to reduce HIV-1 viral load and increase CD4 cell counts in the majority 
of people when taken in combination with at least two other antiretroviral drugs. Nevi-
rapine is not active against HIV-2 [1]. 

Nevirapine was licensed after three clinical trials found that the combination of Ne-
virapine, AZT (zidovudine, Retrovir) and ddI (didanosine, Videx) brought about greater 
decreases in viral load and increases in CD4 cell counts than AZT and ddI taken with-
out Nevirapine in patients who had not taken antiretroviral therapy before. The triple 
combination also led to fewer cases of HIV disease progression [2] [3]. 

Several studies have reported that triple regimens including Nevirapine are as effec-
tive as protease inhibitor-containing regimens [4]. Concerns about the potency of Ne-
virapine in people who begin treatment with high viral load have been dispelled by 
these studies. A recent study has also demonstrated that Nevirapine is a safe and effec-
tive option for patients beginning therapy with a CD4 cell count below 200 cells/mm3. 
Treatment with Nevirapine mono-therapy is notorious for rapidly eliciting resistance 
due to mutations of the amino acids surrounding the NNRTI binding site [5]-[8]. 

Few analytical methods are available in the literature for the determination of Nevi-
rapine and other antiviral drugs in plasma. Few LC-MS methods are also available in 
literature to quantify the Nevirapine along with other retroviral drugs [9]-[15]. Howev-
er, nowhere in the literature described shortest stability indicating UPLC method for 
analysis of Nevirapine. 

It is important to study the all possible forced degradation pathways and degradation 
products for the drug Nevirapine, as new formulations and new manufacturing 
processes are developing day to date. Hence performed all degradation studies for the 
drug and thorough literature survey indicated that there is no data available on the 
characterization of acid degradation product of Nevirapine in literature. The present 
research work describes the stability indicating UPLC analysis of Nevirapine, identifi-
cation, isolation and characterization of unknown degradation product formed in the 
acid degradation study. Developed method can be used to quantify the drug in formu-
lations and in bulk drugs. Chemical structures of Nevirapine and related impurities 
were shown in Figure 1. 

2. Experimental 
2.1. Materials 

NEVIVIR tablets containing Nevirapine with labeled amount of 200 mg per tablet  
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Figure 1. Nevirapine and its related impurities. 

 
manufactured by Hetero drugs are procured from local pharmacy. Solvents and buffers 
used for analysis were HPLC grade acetonitrile from Merck, ammonium bicarbonate 
from sigma aldrich. High purity water was obtained from Millipore Milli-Q Plus water 
purification system. 

2.2. Equipment 
2.2.1. Ultra Performance Liquid Chromatography 
The Liquid chromatography system used for the method development and method va-
lidation consists of quaternary gradient pumps with auto sampler and auto injector 
connected with photo diode array detector controlled with Empower software. Eclipse 
plus C18 (50 × 4.6 1.8 µ) column was used from Agilent.  

2.2.2. UPLC Chromatographic Conditions for Analysis of Nevirapine 
Based on all the method development trials the below chromatographic conditions 
were finalized for analysis of Nevirapine, separation of degradation products from drug 
and for method validation. Optimized chromatographic conditions were shown in Ta-
ble 1. 

2.2.3. Mass Mediated Auto Purification Preparative HPLC 
Waters Mass mediated purification system was used to purify the degradation products. 
Mass mediated preparative HPLC equipped with waters pump module 2545, UV de-
tector module 2996, mass detector module 3100, sample manager module 2767 and 
Mass lynx data handling system was used. 0.1% Formic acid was used as makeup solu-
tion for purification. Finalized preparative chromatographic conditions were shown in 
below Table 2. 

2.2.4. HRMS (High Resolution Mass Spectrometry) 
Degradation products of Nevirapine were analyzed on the waters micro mass Q-TOF 
equipped with electrospray ionization ion source and degradation samples analyzed in 
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positive mode. Caffeine (m/z: 194.080383 Da) was used as internal standard to calibrate 
the mass range and mass accuracy. Data was acquired in positive mode using Mass lynx 
software. 

2.2.5. Nuclear Magnetic Resonance Spectroscopy (1H, 13C-NMR, HMBC, HSQC) 
The 1H and 13C NMR spectral data of all degradation products were recorded in 
DMSO-d6 at 400 MHz on Bruker 400 MHz advance NMR spectrometer. The 1H and 13C 
chemical shifts were reported on δ scale in ppm, relative to TMS (δ 0.00 ppm) and 
 
Table 1. Optimized chromatographic conditions of the method. 

Analytical chromatographic conditions 

Column Eclipse Plus C18 (50 × 4.6 1.8 μ) 

Mobile phase Acetonitrile (B), 10mM Ammonium bicarbonate (A) 

Program Gradient 

Flow rate 0.6 mL/min 

Wavelength 280 nm 

Column Temperature 35˚C 

Injection volume 2 μL 

Diluent Mobile phase (50:50) 

Gradient program 0/3, 0.3/3, 3.2/98, 4/98, 4.1/3 

(Time/%B) 

 
Table 2. Mass mediated preparative chromatographic conditions. 

Preparative Chromatographic Conditions 

Column X-Select HSS CN OBDTM (250 × 19 5 µ) 
Mobile phase Acetonitrile (B), 10 mM Ammonium bicarbonate (A) 
Programme Gradient 

Flow rate 20 mL/min 
Wavelength 280 

Column temperature Ambient 
Injection volume 500 µL 

Diluent Mobilephase 
Gradient programme (Time/%B): 0/5, 4/5, 10/50, 10.1/98, 12/98, 12.1/5, 14/5 

Source voltages 
Capillary (kV) 3.5 

Cone (V) 35 
Source Temperatures 

Disolvation Temperature (˚C) 350 
Source Gas flow 

Desolvation Gas flow (L/Hr) 650 
Cone (L/Hr) 50 

Analyser 
LM Resolution 15 
HM Resolution 15 

Ion Energy 0.5 
Mass range 150 - 850 
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DMSO-d6 (δ 39.50 ppm) as internal standards respectively. HSQC and HMBC correla-
tions were recorded for the same sample to get the further confirmation of compound.  

2.2.6. FT-IR 
The IR spectra was recorded in the solid state as KBr dispersion medium using Shi-
madzu IR Affinity-1 FT IR spectrophotometer. 

2.3. Sample Preparation 
2.3.1. Preparation of Standard Solution 
Bulk Standard of Nevirapine was prepared by dissolving 10 mg in 100 mL standard vo-
lumetric flask containing approximately 50 mL of diluent and the solution was soni-
cated for 30 min, and the volume was made up to the mark with diluent to obtain a 
concentration of 100 μg∙mL−1. From this stock solution, working standard solutions 
were prepared for calibration by adding defined volumes of the stock standard solu-
tions and mobile phase. The concentrations of Nevirapine in linearity solutions were 
5.0, 10.0, 15.0, 20.0, 25.0 µg∙mL−1 respectively. 

2.3.2 Preparation of Sample Solutions 
Ten tablets were weighed to determine the average tablet weight and powdered in a 
mortar. Powder equivalent to 200 mg of Nevirapine was transferred into a 200 mL vo-
lumetric flask. Sample solution kept on a rotary shaker for 30 min to disperse the ma-
terial completely, followed by sonication for 30 min, cooled to room temperature and 
mixed well. The sample solution was filtered through a 0.45 μm Nylon-66 membrane 
syringe filter, and 1.5 mL of this solution was taken in a 100 mL volumetric flask and 
made up to volume with diluents to the concentration 15 µg∙mL−1. 

2.3.3 Generation of Stress Samples 
Specificity is the ability of the method to measure the analyte response in the presence 
of its potential impurities. As per ICH stability guidelines, different kinds of stress con-
ditions i. e. heat, acidic, basic, oxidation and photolytic were employed [16] [17]. The 
details of the stress conditions applied were shown in Table 3. 

2.3.4. Preparation of Degradation Samples for Purification 
Degradation was observed in thermal and acidic conditions. Directly 200 mg of Nevira-
pine kept in micro oven at 110˚C for 24 h and degraded sample was dissolved in 
 
Table 3. Stress study final conditions. 

Stress study final conditions 

S. No Degradation type Experimental Condition 

1 Acid degradation 2 N HCl, 80˚C Reflux 8 h 

2 Base degradation 2 N NaOH, 80˚C Reflux 8 h 

3 Oxidative degradation 30% H2O2, 80˚C Reflux 8 h 

4 Thermal degradation 110˚C, 24 h 

5 Photolytic degradation Solid sample exposed to 254 nm in UV Chamber 2 days 
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3 mL of mobile phase. For acidic degradation, 200 mg of Nevirapine was dissolved in 5 
mL of 2 N HCl solution (80˚C, Reflux) and degraded sample was neutralized with 2 N 
ammonium bicarobonate solution. Resultant solution was lyophilized to get free solid 
and same sample was dissolved in 3 mL of mobile phase. 

3. Results and Discussion 
3.1. Method Development of Chromatographic Conditions for Analysis 

of Nevirapine and Isolation of Degradation Products 

The main object of this work was to develop new stability indicating analytical method 
for analysis of Nevirapine and isolation, characterization of unknown degradation 
product. Forced degradation studies were carried out to identify the degradation prod-
ucts and prove the stability indicating nature of reverse chromatographic method. To 
achieve the objectives of the method, development was carried out as follows. 

To get separation of Nevirapine from its degradation products different chromato-
graphic methods were tried using different stationary phases like C18, C8. Initial expe-
riment was started with waters Symmetry C18 (75 × 4.6 3.5 µ) column, but Nevirapine 
related compound-A was not separating from drug peak and shape of the peak also not 
good. System suitability parameters were not passed with using waters Acquity BEH 
C18 (50 × 2.1 1.7 µ) column. Further method development was carried using waters 
X-Bridge column, Acquity BEH C8 and Agilent Eclipse C18 column. From the all trials 
it has been observed that Eclipse plus C18 (50 × 4.6 1.8 µ) seems to be better eluting all 
peaks with good separation and peak shape. 

For purification of degradation products different preparative columns were tried 
like X-Select CSH C18 (150 × 19 5 µ), X-Bridge C18 (150 × 19 5 µ), YMC Trait C18 
(150 × 20 10 µ Packed), X-Select Cyano (250 × 19 5 µ). Acid degradation product was 
dragging the column upto 4 to 5 minutes in initial tried columns but in waters cyano 
column (X-Select Cyano (250 × 19 5 µ)) only giving good peak shape. From the all early 
experiments based on different chromatographic systems, finally X-Select Cyano (250 × 
19 5 µ) column was selected for good loadability, peak shape and separation.  

To select the organic solvent for method development methanol and acetonitrile 
were tried. Compare to methanol, acetonitrile was showing good separations and less 
column back pressure. Hence acetonitrile was selected as organic modifier for the me-
thod development. As we need to purify the degradation products volatile aqueous mo-
bile phases tried like ammonium acetate, ammonium bicarbonate, formic acid, triflu-
roacetic acid. 10 mM Ammonium bicarbonate was selected as aqueous buffer for good 
peak shape and system suitable results. Combination of Acetonitrile and 10 mM Am-
monium bicarbonate achieved good separation, peak shape and good recovery of de-
gradation products. Standard chromatogram of Nevirapine was shown in Figure 2. 

3.2. Identification of Degradation Products of Nevirapine 

Degradation was not found in base hydrolysis, Oxidative degradation and photolytic 
conditions which confirms that Nevirapine was found to be stable to base, oxidative 
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degradation and photolytic conditions. The drug was found to be liable to acid hydro-
lysis as a total of 20.91% degradation was found (2 N HCl at 80˚C, up to 8 h) with a 
maximum individual degradation product of 14.48%. The drug degradation was also 
found in thermal degradation of 16.48% (at 110˚C, up 24 h) with a maximum individu-
al degradation product of 9.98%. The method was specific because degradation prod-
ucts were separated to base line from main component and the peak purity flag passes 
for drug and degradation products which confirms the method is selective and homo-
geneity of the drug product. Degradation results of Nevirapine were shown in Table 4. 
Thermal and acid degradation chromatograms were shown in Figure 3 and Figure 4. 
 

 
Figure 2. Standard chromatogram of Nevirapine. 

 
Table 4. Degradation results of Nevirapine. 

Type of  
degradation 

% of Drug compound 
and Peak purity 

% of Degradation product 
(1) and Peak purity 

% of Degradation product 
(2) and Peak purity 

Acid  
degradation 

79.09 (Passed) 6.43 (Passed) 14.48 (Passed) 

Base  
degradation 

No degradation  
observed 

− − 

Thermal  
Degradation 

83.52 (Passed) 6.50 (Passed) 9.98 (Passed) 

Oxidative  
degradation 

No degradation  
observed 

− − 

Photolytic  
degradation 

No degradation  
observed 

− − 

 

 
Figure 3. Acid degradation chromatogram of Nevirapine. 
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Figure 4. Thermal degradation chromatogram of Nevirapine. 

3.3. Isolation of Degradation Products of Nevirapine 

As degradation was observed in acid and thermal stress condition, we intended to iso-
late degradation products of Nevirapine. For purification of degradation products sev-
eral chromatographic conditions were tried to get good peak shape, recovery and loa-
dabuility. Finally desired separation was achieved using the 10 mM ammonium bicar-
bonate and acetonitrile as a mobile phase and X-Select HSS CN OBDTM (250 × 19 5 µ) 
column. Thermal degradation and acid degradation crude sample solutions were in-
jected in consecutive injections. The fractions have been collected on the basis of mass 
threshold parameters of total ion chromatogram. After completion of thermal degrada-
tion crude sample purification collected all fractions of mass 227.09 (M + H), mass 
269.1 (M + H), pooled together and lyophilized to get free solids. In acid degradation 
fractions of mass 227.09 (M + H), mass 245.1 (M + H), pooled together and lyophilized 
to get free solids. 

3.4. Structure Confirmation of Degradation Products 

To get structural insight, the HRMS analysis was carried out on isolated degradation 
samples. Thermal degradation products mass spectrums thus obtained were shown the 
protonated molecular ion m/z 227.0938, m/z 269.1407 respectively. These two masses 
confirms that thermal degradation products were Nevirapine related compounds A and 
C. Nevirapine related compounds A and C further confirmed with 1H NMR which was 
compiled with structures. Acid degradation products were shown the protonated mo-
lecular ion m/z 227.0938, m/z 245.1033 respectively. From the HRMS data m/z 227.0938 
indicates formed degradation product was Nevirapine related compound A and which 
was confirmed with 1H NMR. The protonated mass m/z 245.1033 was found as un-
known degradation product and further characterized by 1H NMR, D2O Exchange, 13C 
NMR, HMBC, HSQC and FT-IR. 

3.5. Structure Elucidation of Unknown Acid Degradation Product 

The HRMS data of this degradation product showed exact mass of the protonated mo-
lecular ion at m/z 245.1033 (Calculated 244.10) which corresponds to the protonated 
molecular formula C12H13N2O4. The 1H NMR, 13C NMR and 2D NMR spectral data of 
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degradation product was compared with those of Nevirapine and the numbering 
scheme for the NMR assignments is shown in Figure 5. In 1H NMR, presence of cyclo-
propyl ring protons in Nevirapine, were missing in degradation product as well in 13C 
NMR, presence of cyclopropyl group carbons in Nevirapine were missing in degrada-
tion product. In 1H NMR nitrogen attached two protons (singlet) are not seen in Nevi-
rapine and which were exchanged in D2O. In Nevirapine only one exchangeable proton 
was present, where as degradation compound has 3 exchangeable protons (2H, s, 1H, 
s).13C-1H connectivity in the degradation product was confirmed by HSQC and HMBC 
NMR spectral data. Thus the degradation impurity structure can be rationalized in 
terms of formation of assuming structure.  

IR absorption spectral data of degradation product also supporting that formation of 
one carboxylic acid (−COOH) functional group and primary amine (−NH2) functional 
group. Presence of IR absorption bands for this compound (cm−1) are 2853.81, 2924.21, 
3006.19 3331.21, 3423.80, 3483.59, 1665.60 clearly indicates presence of carboxylic acid 
and amine functional groups.  

From all the spectral data, the structure of the degradation product was characterized 
as 2-(3-Amino-4-methylpyridin-2-ylamino) nicotinic acid with molecular formula 
C12H12N2O4 and molecular weight 244.10. All chemical shift values, HSQC and HMBC 
correlations were shown in Table 5. HRMS Report and complete spectral data were 
shown in Figures 6-9. Proposed mechanism for formation of acid degradation product 
was shown in Figure 10. 

3.6. Method Validation 

The developed UPLC method was taken up for validation. The analytical method vali-
dation [18] was carried in accordance with ICH guidelines. 

3.6.1. Assay 
Prepared standard and sample solutions were injected into developed chromatographic 
conditions and % of assay was calculated and the % of assay was found to be 99.6%. 

3.6.2. System Suitability Test 
Standard solution of Nevirapine (15 µg∙mL−1) injected into the developed UPLC me-
thod to know the system suitability results. The typical retention time of Nevirapine is 
2.82 min, USP tailing 1.21 and USP Plate count is 85350. 
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Figure 5. Assumed structure of unknown acid 
degradation product and its numbering scheme. 
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Table 5. Chemical shift values and correlations of unknown acid degradation product. 

S.No Label 
1H Chemical Shift  

(in PPM) 

13C Chemical Shift  
(in PPM) 

HSQC 
(Hetero nuclear single  
quantum correlations) 

HMBC  
(Hetero nuclear multiple bond  

correlations) 

1 1 − − − − 

2 2 7.722 (d) 144.186 7.722 (1H), 144.186 (13C) 114.657, 143.873, 157.550 

3 3 6.497 (d) 114.657 6.497 (1H), 114.657 (13C) 17.683, 119.682, 143.873 

4 4 − 143.873 143.873 (13C, q) − 

5 5 2.011 (3H, s) 17.683 2.011 (1H), 17.683 (13C) 114.657, 119.682, 143.873 

6 6 − 119.682 119.682 (13C, q) − 

7 7 5.639 (2H, s) − − − 

8 8 − 157.550 157.550 (13C, q) − 

9 9 9.818 (s) − − − 

10 10 − 156.885 156.885 (13C, q) − 

11 11 − − − − 

12 12 8.143 (d) 150.662 8.143 (1H), 150.662 (13C) 139.673, 156.885, 112.512 

13 13 6.679 (t) 112.512 6.679 (1H), 112.512 (13C) 112.112, 150.662 

14 14 8.069 (d) 139.673 8.069 (1H), 139.673 (13C) 150.662, 156.885, 169.858 

15 15 − 112.112 112.112 (13C, q) − 

16 16 − 169.858 169.858 (13C, q) − 

17 17 − − − − 

18 18 ~11 (not detected due to moisture)  − − − 

 

 
Figure 6. HRMS report of unknown acid degradation product of Nevirapine. 
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Figure 7. 1H NMR spectrum of unknown acid degradation product of Nevirapine. 

 

 
Figure 8. 13C spectrum of acid degradation product. 

3.6.3. Precision 
The repeatability was checked by repeatedly injecting (n = 6) standard solution of Ne-
virapine. Retention times and the area RSD values for Nevirapine were found to be within 
2.0% confirming a suitable precision of the method. Precision results were shown in 
Table 6. 

3.6.4. Linearity 
The linear regression equation is y = 5581x − 300 and the correlation coefficient  
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Figure 9. FT-IR spectrum of unknown acid degradation product of Nevirapine. 
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Figure 10. Proposed mechanism for formation of acid degradation product. 

 
Table 6. Precision results of Nevirapine. 

Inter day Precision Intraday Precision 

S. No Area Assay S. No Area Assay 
1 38,985 98.94 1 39,877 101.21 
2 39,221 99.54 2 38,765 98.39 
3 38,978 98.93 3 39,756 100.90 
4 39,154 99.37 4 38,564 97.88 
5 38,995 98.97 5 39,147 99.35 
6 38,987 98.95 6 38,775 98.41 

Average 39,053.33 99.11667 Average 39,147.33 99.35667 
Standard Deviation 106.2011 0.267856 Standard Deviation 552.8069 1.401994 

Relative Standard Deviation 0.27 0.27 Relative Standard Deviation 0.14 0.14 
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obtained was greater than 0.99 for tablet dosage form which confirmed the linear rela-
tionship between peak areas and concentrations. Slope and Y-Intercept values were 
5581 and −300. Linearity was determined for six concentrations of each three replicate 
injections. The linearity test results were shown in Table 7. Linearity curve was shown 
in Figure 11. 

3.6.5. Accuracy 
Assay method was conducted to determine accuracy of the method. The study was car-
ried out at 50%, 100% and 150% for three replicate injections of each concentration of 
the analyte followed by calculation of the assay and results were shown in Table 8. 

3.6.6. Limit of Quantification (LOQ) and Limit of Detection 
In accordance with International Conference on Harmonization (ICH) recommenda-
tions, the approach based on the standard deviations (SD) of the response and the slope 
of the calibration plot was used for determinations of limit of detection and limit of 
quantification. LOD and LOQ of drug calculated using the following equations desig-
nated by International Conference on Harmonization (ICH) guidelines. 

LOD = 3.3 × σ/S 

LOQ = 10 × σ/S 

where, σ = the standard deviation of the response. 
S = slope of the calibration curve. 
The limit of detection (LOD) and limit of quantification (LOQ) for Nevirapine were 

found to be 0.898 μg∙mL−1 and 2.723 μg∙ml−1 respectively. These data shows that me-
thod is sensitive for the determination of Nevirapine. 

3.6.7. Solution Stability, Mobile Phase Stability, Robustness and Ruggedness 
The stability of Nevirapine was assessed during storage and analysis. No significant 
changes were observed in the content of Nevirapine in mobile phase stability experi-
ments. The standard, sample solutions prepared in clear volumetric flasks were stable 
up to 40 days in temperature from 2˚C to 8˚C. Robustness as a measure of method ca-
pability to remain unaffected by minute, but intentional changes in chromatographic 
conditions was studied by testing influence of small changes in mobile phase pH (± 
0.2), organic phase composition (90% to 110%), column temperature (± 5˚C) and flow 
rate (± 0.2 mL∙min−1). The effect of different column, different analyst, and different 
system was also studied as part of the ruggedness of the method. System suitability  

 
Table 7. Results of concentration vs area of Nevirapine. 

Concentration (in µg∙mL−1) Average area of five injections 

5 27,606 

10 55,212 

15 82,818 

20 113,424 

25 138,030 
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Figure 11. Linearity curve of Nevirapine. 

 
Table 8. Accuracy results of Nevirapine. 

S. No Concentration Area  Assay (%) (n = 3) % RSD 

1 50 19598 99.48 <0.1 

2 100 39335 99.83 <0.1 

3 150 58933 99.71 <0.1 

 
parameters like USP plate count, USP tailing were checked and they found to be within 
the limits. 

3.6.8. Specificity 
Forced degradation study of the drug substance can help to identify the stability of the 
molecule and possible degradation products and also validate the stability and specific-
ity of the analytical procedures. Acid, base, thermal, oxidative and photolytic degrada-
tion sample solutions were injected into the developed method to know the specificity 
of the method. Degradation was observed in acidic, thermal conditions. Developed 
method was able to separate all degradation products from drug compound, so it can be 
employed as stability indicating method. Degradation was not observed in base, oxida-
tive and photolytic conditions. Degradation results were shown in Table 9. 

4. Conclusion 

The simple, fast and economic method was developed to analysis of Nevirapine. Forced 
degradation studies were performed to assess the stability of the compound and prove 
the stability indicating nature of the developed chromatographic method. All degrada-
tion products were isolated and two of them confirmed as reported impurities. In acid 
degradation study unknown impurity was observed and that impurity was isolated and 
confirmed the structure by using spectroscopic techniques like NMR, Mass and FT-IR. 
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Table 9. Degradation and system suitability results of Nevirapine. 

Acid Degradation 

Peak 
Label 

Retention 
time 

% of Area 
USP  

Resolution 
USP 

Tailing 
Peak  

Purity 

Un Known Acid Degradation product 1.190 14.48 − 0.76 Passed 

Nevirapine Related Compound-A 2.726 6.43 29.59 1.37 Passed 

Nevirapine 2.823 79.09 2.29 1.40 Passed 

Thermal Degradation 

Nevirapine Related Compound-A 2.732 6.50 − 1.20 Passed 

Nevirapine 2.826 83.52 2.20 1.40 Passed 

Nevirapine Related Compound-C 3.29 9.98 10.52 1.29 Passed 

 
From results obtained from the spectral data unknown acid degradation product was 
confirmed to have a mass of 244.10 and with molecular formula of C12H12N4O2. It was 
further confirmed that the isolated unknown acid degradation impurity from this me-
thod is different from the reported impurities of Nevirapine in the literature, having 
chemical name of 2-(3-Amino-4-methylpyridin-2-ylamino) nicotinic acid. 
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