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ABSTRACT
Introduction: Dissolution plays a vital role as an in vitro test in the pharmaceutical product life cycle. For the evaluation 
of an appropriate dissolution test, analytical quality by design (AQbD) principles can provide increased confidence when 
deciding whether the product is of the expected quality. Methods: This study applied AQbD concepts for dissolution 
method development for nevirapine 200-mg tablets. Solubility tests were performed. The analytical target profile 
(ATP) was established for the dissolution and the quantification methods. Risk assessment was carried out through 
the construction of an Ishikawa diagram to identify the critical method parameters. Robustness was evaluated using 
a fractional factorial design and validation tests were conducted. Results: Nevirapine showed pH-dependent solubility 
and near-sink conditions were observed at pH 2.0. The ATP considered the targets for specificity, range, accuracy, 
and precision. The dissolution method was able to differentiate formulation attributes and changes in critical process 
parameters. The method showed robustness after 45 minutes, and pH control was the key element in ensuring 
analytical performance. Validation tests proved method specificity, linearity, accuracy and precision. Conclusion: This 
study demonstrated the application of AQbD to a dissolution method, making it possible to evaluate the discriminative 
power, robustness and to define the specification.     
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INTRODUCTION

N  evirapine is a non-nucleoside reverse 
transcriptase inhibitor that is effective when used 
as part of combination therapy for the treatment 

of human immunodeficiency virus-1 infection (1, 2). 
Nevirapine is a weak base whose conjugate acid has a 
pKa of 2.8 and the solubility depends strongly on the 
pH of the solution (3, 4). Due to its low water solubility 
and high permeability, nevirapine is classified as a class II 
drug in the Biopharmaceutics Classification System (BCS). 
BCS class II compounds exhibit dissolution rate-limited 
bioavailability (4, 5).

Dissolution is an important quality control test to evaluate 
the in vitro release performance of pharmaceutical dosage 
forms and represents a critical quality attribute of drug 

products (6–8). Dissolution tests frequently support the 
formulation development process to evaluate the stability 
of a drug product and ensure batch-to-batch consistency 
(9, 10). The quality by design (QbD) approach strongly 
emphasizes the role of dissolution testing in evaluating 
critical process parameters that can affect dosage form 
performance (11). In this context, it is essential to have 
a dissolution methodology with sufficient discriminatory 
power to characterize potential differences, and such 
dissolution methodology should be a combination of 
justified parameters like media buffer pH, media volume, 
and mixing speed (12–17). 

Regulatory guidelines have been published to present the 
steps for developing a dissolution method. If a method is 
described in a pharmacopeial monograph, its suitability 
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for the intended pharmaceutical product should be 
assessed (18–20). Therefore, the discriminative power 
can be determined prior to the analytical validation step. 
Also, international guidelines recommend performing a 
robustness assessment during method development (21). 
For dissolution, robustness is conventionally evaluated for 
the quantification method, varying parameters related to 
spectrophotometric or chromatographic methods (22–
24). However, International Conference of Harmonization 
(ICH) Q2(R2) guideline addresses robustness as a 
performance characteristic associated with the reasoning 
for selecting dissolution parameters such as media pH 
and volume (21).

Analytical quality by design (AQbD) principles have 
been applied in the development of analytical methods, 
especially for chromatographic methods (25–32). AQbD 
strategy begins with the definition of an ATP and includes 
several steps to identify critical method attributes and 
parameters (CMAs and CMPs, respectively), develop or 
optimize experimental procedures (design of experiment 
[DoE] process), and determine method robustness. AQbD 
gained attention for enabling the development of robust 
and cost-effective procedures with regulatory flexibility 
and control strategies designed for life cycle monitoring. 
The significance of AQbD has been described in ICH Q14 
guideline (33).

To our knowledge, few studies have been reported on 
the application of AQbD for dissolution methods to 
ensure adequate performance throughout the product 
life cycle. Furthermore, no study has presented ATP 
with the performance characteristics of dissolution 
and quantification methods, and a limited number of 
studies show the application of DoE for dissolution 
conditions (34–36). In this study, a dissolution method 
for immediate-release nevirapine 200-mg tablets was 
developed using AQbD elements to provide a robust and 
suitable method. Analytical validation was carried out to 
prove the suitability of the method.

METHODS 
Chemical and Reagents 
Materials used in experiments included: nevirapine 
reference standard (USP), nevirapine API (manufacturers 
A and B [manufacturer names were not disclosed due 
to confidentiality reasons), acetonitrile HPLC grade (J.T 
Baker), ethanol HPLC grade (Supelco), orthophosphoric 
acid (Merck), sodium phosphate monobasic monohydrate 
(Merck), hydrochloric acid (Êxodo), acetic acid (Biograde), 
and potassium phosphate monobasic (Êxodo).

Four nevirapine 200-mg tablet formulations were 
used, each one with variations in relation to the API 
manufacturer (A or B), hardness, or disintegrant amount. 
Sample N1 is the current formulation registered by the 
Brazilian regulatory agency (Anvisa), which was used as a 
reference product. The characteristics of the formulations 
were: N1 (API manufacturer A, 142 N hardness, 5% 
disintegrant), N2 (API manufacturer B, 154 N hardness, 
5% disintegrant), N3 (API manufacturer B, 228 N hardness, 
5% disintegrant), and N4 (API manufacturer B, 128 N 
hardness, 0% disintegrant). 

Solubility Studies 
Nevirapine suspensions in hydrochloric acid (HCl) 0.1 
M pH 1.2, sodium phosphate buffer pH 2.0 (dissolution 
medium for nevirapine tablets described in the United 
States Pharmacopeia [USP]), acetate buffer pH 4.5 
(preparation according to USP), and potassium phosphate 
buffer pH 6.8 (preparation according to USP) were 
maintained under agitation (100 rpm) at 37 °C using an 
IKA KS4000i (Germany) for determination of solubility by 
shake-flask method (37). Three independent experiments 
were carried out for each medium. Aliquots (10 mL) were 
taken at 2, 6, 12, and 24 h, filtered using a 0.22-µm PTFE 
syringe filter, and diluted for further quantification. The 
samples were quantified by high-performance liquid 
chromatography (HPLC) based on analytical curves in the 
range of 0.05–0.30 mg/mL. The HPLC method used was 
a previously developed and validated stability indicating 
method. A Metrohn (Switzerland) 780 potentiometer was 
used to determine the pH of all solutions. 

Filter Suitability for Dissolution Test 
Two PTFE syringe filters (Agilent UHMWPE 35 μm and 
BioNaky 0.22 μm) were evaluated. Leachability was 
tested by comparing chromatograms of the dissolution 
media before and after filtration. To evaluate if the 
dissolved API binds to the filter membrane, 10 mL 
of the standard solution was filtered, and the signal 
variation was calculated by comparing the peak area of 
the chromatogram with that of the unfiltered solution. 
Filtration efficiency was evaluated by taking a 20-mL 
aliquot from the dissolution vessel 5 minutes after adding 
formulation N2 to 900 mL of dissolution medium at 37 °C 
and 50 rpm. The sampled volume was divided into three 
parts. The first was immediately evaluated. The second 
and third parts were placed in an ultrasound bath for 5 
and 10 minutes, respectively, after which the samples 
were evaluated by HPLC. The dissolution medium used 
was sodium phosphate buffer pH 2.0. The HPLC method 
used was the same as described for the quantification of 
dissolution test. 
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Analytical Target Profile (ATP) and Risk Assessment 
for Identification of Critical Method Parameters and 
Attributes (CMPs and CMAs) 
The ATP was prepared based on the quality target product 
profile (QTPP) previously developed by the authors 
(unpublished data), in which dissolution was considered 
as a critical quality attribute (CQA). Risk assessment 
was conducted, with the elaboration of an Ishikawa 
diagram, to recognize the CMPs that can affect the final 
performance of the dissolution test, related to the CMAs 
(38). 

Dissolution Test and Profile Comparison 
Dissolution profiles were obtained for formulations N1, 
N2, N3, and N4 in a Varian (USA) VK7010 dissolution 
apparatus according to the method described in the USP 
(n = 6) (37). A USP apparatus 2 (paddle) at 50 rpm was 
used with 900 mL of 0.1-M sodium phosphate buffer pH 
2.0 as dissolution medium. The bath temperature was 
set at 37 °C. Samples (10 mL) were drawn at 5, 10, 15, 
30, 45, 60, and 90 minutes and filtered with a 35-μm 
Ultra High Molecular Weight Polyethylene (UHMWPE) 
filter. The percentage of drug dissolved was corrected in 
relation to the volume collected at each time point, and 
the absorbance was determined using a HPLC method. 
The HPLC system consisted of a Shimadzu (Japan) with 
an LC-20AT pump, CTO-20AC column oven, SIL-20A 
auto sampler, SPD-M20A PDA detector, and CBM-20A 
system controller. Chromatographic conditions included 
an X Terra C18 column (150 x 3.9 mm, 5 µm) at ambient 
temperature, mobile phase of water: acetonitrile (77:23 
v/v), flow rate of 1.0 mL/min, detection at 214 nm, and 
injection volume of 20 µL.

Dissolution efficiency (DE) was obtained from the area 
under the curve (AUC) of the dissolution profile (39). The 
DE results were studied with analysis of variance (ANOVA) 
at 95% confidence level. In addition, two-way ANOVA 
was performed considering the percentage dissolved as 
the random variable and formulation and time as class 
variables (40). 

Design of Experiment (DoE) for Robustness Evaluation 
Robustness of the dissolution method was evaluated 
with batch N2 (n = 6) by carrying out a fractional factorial 
design (24-1). The DoE was created in Protimiza Experiment 
Design Software (http://experimental-design.protimiza.
com.br). Four variables (X factors) were adopted: pH of 
the dissolution medium, volume of dissolution medium, 
degassing in the preparation of the dissolution medium, 
and sampling type (manual or automatic). Table 1 presents 
such variables and their respective levels. Percentage of 

API dissolved at each sampling time point (Y factor) was 
evaluated as the response. Effects were evaluated at 95% 
and 90% significance levels. 

Validation of the Quantification Method 
The quantification method used in the dissolution test 
was validated according to international guidelines. 
Specificity, linearity, precision, and accuracy were 
evaluated (21, 41). Solution stability was also verified. 
Specificity was determined through injection of 
standard solutions (concentration = 0.0135 mg/mL) 
and placebo solutions obtained after a dissolution run 
and proper dilution. The placebo was composed of all 
constituents of the N2 formulation without nevirapine. 
Placebo interference was calculated (37). The linearity 
was evaluated through dilution of the nevirapine stock 
solution (concentration = 0.054 mg/mL) into dissolution 
medium at six concentrations levels (20%, 40%, 60%, 
80%, 100%, and 120%) of the drug working concentration 
(0.0135 mg/mL). The determination of accuracy was 
accomplished by adding known amounts of nevirapine 
to the placebo solution to obtain the concentrations at 
80%, 100%, and 120% levels. Each concentration was 
prepared in triplicate, and the percentage of recovery 
was calculated. The repeatability and the intermediate 
precision on consecutive days were established by 
performing the dissolution test with sample collection 
at 45 minutes. Relative standard deviations (RSD) were 
calculated.

The stability of nevirapine in 0.1-M phosphate buffer 
pH 2.0 was evaluated under storage condition at room 

Test 
no.

Coded Values Real Values

X1 X2 X3 X4 X1 X2 X3 X4

1 -1 -1 -1 -1 1.9 800 No Automatic

2 1 -1 -1 1 2.1 880 No Manual

3 -1 1 -1 1 1.9 920 No Manual

4 1 1 -1 -1 2.1 920 No Automatic

5 -1 -1 1 1 1.9 880 Yes Manual

6 1 -1 1 -1 2.1 880 Yes Automatic

7 -1 1 1 -1 1.9 920 Yes Automatic

8 1 1 1 1 2.1 920 Yes Manual

Table 1. Design of Experiment (DoE) Factors and Levels

X1: medium pH; X2: medium volume (mL); X3: degassing; X4:
sampling type.
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temperature. Samples were collected at 0 h, 6 h, 24 h, 48 
h, and 72 h, filtering into the vial using a 0.22-µm PTFE 
syringe filter. Standard solution and sample solution were 
evaluated.

RESULTS AND DISCUSSION  
Solubility Studies 
Nevirapine exhibits pH-dependent solubility (Table 
2), which has been reported in the literature (42, 43). 
The dose/solubility ratio was found to be greater than 
250 only in pH 1.2 medium. This result suggests that 
nevirapine has low solubility in the other media (pH 
4.5 and 6.8). RSD was lower than 5%, indicating low 
variation between replicates and indicating reliability 
of the results. The sink condition was calculated, and it 
requires that drug solubility be greater than three times 
the total concentration of drug in the dissolution vessel 
(37). Sink condition was not achieved for buffer pH 4.5 
and 6.8 because the dissolution should be performed 
in 900-mL vessels; near sink conditions were observed 
at pH 2.0. It is possible to perform the dissolution test 
in non-sink conditions; however, the method may have 
robustness problems (44). Therefore, it is necessary to 
assess whether small changes in dissolution conditions 
will have an impact on the amount of drug dissolved. 

Filter Suitability for Dissolution Test 
The filtration step is fundamental in drug dissolution tests 
and should be evaluated during method development 
(45). In this study, tests were carried out to assess 
leaching, efficiency, and adsorption (6). No new peaks 
were observed in the chromatograms of the filtered 
medium, thus no leachability occurred for the 35-µm 
UHMWPE and 0.22-µm PTFE filters. Also, drug adsorption 
was not observed on the filter membranes: 0% variation 
in peak area between the filtered and unfiltered samples. 
In the filtration efficiency test, the samples kept in an 
ultrasound bath showed no significant increase in the 
nevirapine peak area (0% for the 35-µm UHMWPE filter 
and 1% for the 0.22-µm PTFE filter). The filter suitability 
tests showed that the 35-µm UHMWPE filter for sample 

collection and the 0.22-µm hydrophilic PTFE syringe filter 
used for sample preparation are suitable. 

ATP and Risk Assessment for Identification of CMP and 
CMA 
The established ATP for nevirapine tablet dissolution 
method must present the performance characteristics 
of the method with the intended target to guarantee 
the application throughout the life cycle (21, 33, 37, 
46). The scientific literature presents several papers 
with the application of AQbD and definition of ATP for 
chromatographic methods (29–31, 47, 48). However, 
there are no studies that define the ATP for dissolution 
methods, considering the performance characteristics. 
For the ATP established in this work (Table 3), we 
considered the performance characteristics for the 
dissolution and quantification methods as defined in the 
ICH Q2R2 (21).

The dissolution method must have adequate 
discriminative power for nevirapine 200-mg tablets. 
AQbD principles begin with elaboration of the ATP 
from an identified CQA. As dissolution is a CQA for the 
nevirapine 200-mg tablet, as previously established in the 
QTTP by the authors (unpublished data), the ATP link to 
the CQA was established. Understanding of the analytical 
procedure and link to the CQA allowed the definition of 
performance characteristics that ensure the quality of 
the measured dissolution result (Table 3).

A risk assessment was carried out through the construction 
of an Ishikawa diagram to define the CMP that may have 
a potential impact on the CMA and consequently on 
the performance of the dissolution method (Fig. 1). The 
Ishikawa diagram is the most adopted tool for the risk 
assessment of cause-effect phenomena (49, 50). The 
percentage of API dissolved at each time point of the 
dissolution profile has been previously identified as a CMA. 
Factors related to people, equipment, measurement, and 
milieu are not considered CMAs, as they are controlled 
in the laboratory routine, such as training analysts 
in standard operating procedures, qualification of 
equipment, and control of the environmental conditions. 
As the method used is described in USP, some method 
parameters, such as apparatus, were not considered 
for the DoE study (37). Robustness was evaluated with 
the most critical factors, i.e., medium pH and volume, 
degassing, and type of sampling.

Dissolution Profiles 
The dissolution profiles of the formulations are shown 
in Figure 2. Batches N1 and N2 represent the reference 

Time (h) pH 1.2 pH 2.0 pH 4.5 pH 6.8

0 2.14 (0.42) 0.56 (0.60) 0.12 (0.21) 0.11 (1.41)

2 2.18 (0.97) 0.57 (2.26) 0.12 (0.24) 0.11 (0.90)

6 2.19 (1.68) 0.57 (1.84) 0.12 (0.07) 0.11 (0.23)

12 2.13 (0.20) 0.56 (1.12) 0.12 (0.18) 0.11 (0.50)

24 2.17 (0.58) 0.56 (0.60) 0.12 (0.21) 0.11 (1.41)

Table 2. Equilibrium Solubility (mg/mL) of Nevirapine in Different 
Media

Values are mean (relative SD).



AUGUST 2024
www.dissolutiontech.com

140

Figure 1. Ishikawa diagram used to identify critical method parameters for dissolution performance.

Performance
Parameter

Dissolution Test Quantification Test

Target Rationale Target Rationale

Selectivity 
and 

specificity

Statistically significant 
difference between batches 

(21)

Parameter assessed based on 
USP <1092> (37); discriminatory 

power demonstration.

No interference from 
excipients and dissolution 

medium (≤ 2%) (37)

Parameter assessed based on USP 
<1092> (37); API quantification 
shall not to be affected by the 
presence of other substances

Range Not applicable (21) Not applicable (21)

Interval between the upper 
and lower concentrations 
of the API observed in the 

dissolution profile (37)

Parameter assessed based on 
USP <1092> (37); stated range for 

intended use of the procedure

Accuracy Not applicable (21) Not applicable (21) 95–105% recovery (37)
Parameter assessed based on USP 
<1092> (37) and ICH Q2R2 (21) to 
ensure quality reportable results

Precision
RSD of ≤ 10% at time points 

with < 85% dissolved and ≤ 5% 
for time points > 85% (37)

Parameter assessed based on 
USP <1092> (37) to ensure 
quality reportable results

RSD ≤ 5% at specification time 
point (37)

Parameter assessed based on USP 
<1092> (37) and ICH Q2R2 (21) to 
ensure quality reportable results

CQA: critical quality attributes; RSD: relative standard deviation; USP: United States Pharmacopeia; API: active pharmaceutical ingredient; 
ICH: International Council for Harmonisation of Technical Requirements for Pharmaceuticals for Human Use.

Table 3. Analytical Target Profile for Dissolution Method for Nevirapine Tablets

Figure 2. Dissolution profile of nevirapine batches N1, N2, N3, and N4.
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product and the formulation with the API from 
manufacturer B, respectively. Batches N1 and N2 showed 
very fast dissolution (> 85% within 15 minutes), thus, the 
similarity of the profiles and the compliance with the 
ATP (i.e., link to CQA) was confirmed. Batches N3 and 
N4 showed fast dissolution (85% in 30 minutes), with the 
type of dissolution profile being different from batches 
N1 and N2, which proves the discriminative power of the 
method (selectivity for dissolution method described in 
the ATP). Because the calculation of the similarity factor 
(f2) loses its discriminative power when very fast profiles 
are observed, and the difference between the dissolution 
of the formulations was proven by the difference in the 
profile types, f2 was not calculated; however, the DE and 
ANOVA were used for comparison.

DE obtained for N1, N2, N3, and N4 were 88%, 89%, 
78%, and 79%, respectively. By increasing hardness and 
reducing the amount of disintegrant in the formulation, 
the DE was lower. Comparison of DE values revealed a 
statistically significant difference (p < 0.05) between the 
formulations, thereby proving the discriminatory power 
of the method. DE is closely related to the performance 
of the formulations. It is then possible to evaluate the 
behavior of the formulations in comparison with each 
other and with the ideal 100% release.

Considering the DE results, it can be concluded that, 
this dissolution method is also relevant in the context 
of QbD, as  it differentiates  formulation  attributes 
and changes in critical  process parameters. A p-value 
< 0.05 indicated a statistical difference between the 
dissolution profiles. During drug development, several 
experimental formulations were produced to evaluate 

the discriminative power of the method and to evaluate 
the production process. In this case, it was found that 
the tablet disintegration in the vessel was important 
for the discriminative power of the dissolution method. 
Therefore, the previously described deliberate changes to 
the formulations were made.

Batch N2, the final test formulation with the API from 
manufacturer B, had acceptable RSD values for the 
dissolved amount of 5%, 3%, 2%, 2%, 2%, 3%, and 2% 
at times points of 5, 10, 15, 30, 60, and 90 minutes, 
respectively. This result is in accordance with precision of 
the dissolution method described in the ATP, as the RSD 
was ≤ 5%.

DoE for Robustness 
Assessment for robustness of the dissolution method 
must involve evaluating the impact of small variations 
on the percentage dissolved. Robustness is traditionally 
determined by varying one factor at a time (51). In this 
study, DoE was performed with factors selected from 
the construction of the Ishikawa diagram. pH and volume 
can be critical due to possible analytical errors in the 
preparation of the medium, and the type of sampling 
and degassing are also essential for the application of the 
method in the quality control routine. Thus, these factors 
were selected. 

The effects of variables (X factors) on responses (Y) were 
evaluated according to Table 4. Comparison of the pH 
was statistically significant (p < 0.05) for Y1 versus Y4. 
The pH factor was the CMP that had the most impact 
on the responses; the pH decrease caused an increase in 
the percentage dissolved of nevirapine between 5 and 

Y1
Effect p-value

Y2
Effect p-value

Y3
Effect p-value

Y4
Effect p-value

Y5
Effect p-value

Y6
Effect p-value

Y7
Effect p-value

Average 56.54 < 0.0001 76.35 < 0.0001 84.63 < 0.0001 91.0 < 0.0001 92.71 < 0.0001 93.5 < 0.0001 94.292 < 0.0001

X1 -15.17 < 0.0001 -13.79 < 0.0001 -12.25 < 0.0001 -3.8 0.0048 -2.00 0.1056 -1.67 0.1515 -1.250 0.2456

X2 0.75 0.6764 0.21 0.8958 -0.42 0.8341 -1.2 0.3705 -1.17 0.3403 -1.83 0.1155 -1.333 0.2160

X3 3.50 0.0563 2.13 0.1861 0.08 0.9666 0.7 0.6077 -1.08 0.3756 -1.58 0.1725 -0.333 0.7551

X4 -3.75 0.0415 -1.71 0.2861 -1.25 0.5306 1.2 0.3705 0.42 0.7322 0.08 0.9421 0.750 0.4838

X1: medium pH; X2: medium volume; X3: degassing; X4: sampling type; Y1: % dissolved at 5 min; Y2: % dissolved at 10 min; Y3: % dissolved 
at 15 min; Y4: % dissolved at 30 min; Y5: % dissolved at 45 min; Y6: % dissolved at 60 min; Y7: % dissolved at 90 min.

Table 4. Main Effects and p-Values Obtained from Fractional Factorial Design
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30 minutes. The use of degassed medium favored the 
dissolution of nevirapine during the first 5 minutes of the 
test (p < 0.1). The type of sampling also had an effect at 
5 minutes (p < 0.05), with automatic sampling resulting in 
a higher percentage dissolved. The initial time points are 
expected to have greater variation and less robustness 
(52).

Establishing a control strategy is part of the AQbD 
approach and should be derived from data collected 
during method development phase (33). For the 
nevirapine dissolution method, pH control is the key 
element for proper method performance throughout 
the life cycle. Therefore, the medium must be carefully 
prepared with a pH of 2.0. In addition, for an adequate 
specification of the dissolution method, a time point of 
45 minutes is recommended, as this time is the beginning 
of the plateau and presents robustness, demonstrated by 
the DoE (19, 20). The current specification described in 
USP is 60 minutes, but a 45-minute specification allows 
the reduction of testing time in quality control. 

Validation of the Quantification Method 
The specificity was demonstrated because no interference 
of excipients was observed. The quantification method 
showed good linearity at the concentration range of 20–
120%. Correlation coefficient was R2 = 0.9999 (41). 

The accuracy of the method was considered adequate 
(between 95% and 105%) (37). Recovery results were 99% 
at 80% level (with replicate values of 98.9%, 99.2%, and 
98.7%); 99% at 100% level (with replicate values of 99.4%, 
98.8%, and 99.3%); and 99% at 120% level (with replicate 
values of 99.1%, 99.3%, and 99.2%). Repeatability and 
intermediate precision were evaluated, and RSD was ≤ 2% 
(with replicate values for analyst A of 92.5%, 89.3%, 93.5%, 
97.2%, 98.6% ,and 95.7% and for analyst B of 97.1%, 97.0%, 
97.8%, 93.4%, 100.5%, and 102.4%), demonstrating good 
precision (37). RSD obtained for repeatability was 3.6% 
and for intermediate precision was 3.8%. 

The stability of nevirapine in 0.1-M sodium phosphate 
buffer pH 2.0 was evaluated up to 72 h. The RSD for the 
standard solution and sample solution was 1.2% (recovery 
of 101%) and 1.1% (recovery of 103%), respectively, being 
below the 2% acceptance limit (37). Thus, the solutions 
can be stored, prior to quantification, for up to 72 h at 
room temperature.

CONCLUSION  
In this work, a systematic approach to development 
of the dissolution method for nevirapine tablets was 
demonstrated. The AQbD process was carried out including 

the definition of ATP and the use of experimental design 
as a multivariate approach for robustness. The suitability 
of the pharmacopoeia method with discriminative power 
for the product was demonstrated. The DoE allowed 
identifying the pH as the CMP to be controlled during 
the life cycle of the method. The quantification and 
dissolution methods can be used as a routine quality 
control test once the analytical validation has proven their 
performance. This study can be used as a reference for 
the development and evaluation of dissolution methods 
in the pharmaceutical industry, bringing scientific 
knowledge closer to regulatory requirements. 
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