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A B S T R A C T 

A novel spectrophotometric-chemometric approach has been developed for 

the concurrent quantitative determination of cholesterol-lowering drugs 

ezetimibe and simvastatin in pharmaceutical formulations. The proposed 

method integrates spectrophotometry with chemometric techniques, 

thereby enhancing analytical precision and accuracy. The spectral data 

were obtained in the ultraviolet-visible (UV-Vis) range and processed 

using multivariate calibration methods, including principal component 

regression (PCR) and partial least squares (PLS) regression.. This approach 

offers a cost-effective and efficient alternative for routine quality control 

and analysis of combination cholesterol therapies. In the case of 

simvastatin and ezetimibe, the solutions prepared for the analysis of their 

spectroscopic properties were prepared in a concentration range of 1-40 

µg/mL. The evaluation of the mean values and RMSD values has served as 

the foundation for determining the suitability of the analytical approach 

(0.0063; 0.008; 0.0018; 0.015). The calculated PRESS value is nearly 

negligible, thereby enhancing the degree of precision. The obtained PRESS 

values are sufficiently diminished (0.0082; 0.020; 0.0044; 0.010). The 

chemometric models effectively resolved the overlapping absorption 

spectra of ezetimibe and simvastatin, enabling their concurrent 

quantification without prior separation. The method was validated in 

accordance with ICH guidelines, demonstrating satisfactory linearity, 

sensitivity, and robustness. Application to commercial pharmaceutical 

samples yielded results consistent with labeled claims, confirming the 

method's reliability and practical applicability. 
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Introduction 

The combination of ezetimibe and simvastatin has 

been the subject of extensive study in a variety of 

settings. The addition of ezetimibe to statin therapy, 

such as simvastatin, has been demonstrated to result in 

incremental reductions in low-density lipoprotein 

cholesterol (LDL-C) levels and improved 
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cardiovascular outcomes [1]. Moreover, ezetimibe has 

been demonstrated to augment the anti-inflammatory 

effects of simvastatin and enhance its impact on 

plasma adipokine levels [2]. Furthermore, this 

combination has been linked to a reduction in the 

necessity for coronary artery bypass grafting in 

patients with aortic stenosis [3]. 

Furthermore, the molecular mechanisms underlying 

the reduction of LDL apoB-100 by ezetimibe plus 

simvastatin include a reduction in VLDL production 

and an increase in LDL receptor-mediated LDL 

clearance [4]. The combination of ezetimibe and 

simvastatin has been demonstrated to result in greater 

reductions in plaque inflammation and 

proinflammatory markers than either drug alone [5]. 

Furthermore, the combination of simvastatin and 

ezetimibe has been shown to have a synergistic effect 

on lipid and pro-inflammatory profiles in subjects with 

prediabetes [6]. 

The combination of simvastatin and ezetimibe has 

demonstrated efficacy in reducing LDL-C levels and 

improving other lipid parameters in a range of patient 

populations [7]. Furthermore, studies have 

demonstrated that this combination therapy results in a 

notable additional reduction in C-reactive protein 

levels and improves insulin resistance in patients with 

hypercholesterolemia. However, it is crucial to 

acknowledge that there have been reports of adverse 

effects, including liver failure necessitating liver 

transplantation, associated with simvastatin-ezetimibe 

therapy [8]. 

A number of analytical methodologies have been 

devised and validated for the simultaneous 

determination of simvastatin and ezetimibe using 

chemometry [9] developed a derivative 

spectrophotometric method for the simultaneous 

determination of simvastatin and ezetimibe using the 

zero-crossing technique. Furthermore, [10] developed 

a high-performance liquid chromatographic method for 

the simultaneous determination of ezetimibe and 

simvastatin in pharmaceutical formulations. 

Ezetimibe has been demonstrated to impede 

cholesterol absorption across the intestinal wall, 

resulting in diminished plasma cholesterol levels in 

preclinical animal models [11]. Conversely, 

simvastatin, an HMG-CoA reductase inhibitor, is 

understood to reduce circulating cholesterol levels and 

prevent myocardial infarction [12]. Furthermore, 

simvastatin has been examined in conjunction with 

other substances, including grapefruit juice, to evaluate 

its pharmacokinetics [13]. 

In conclusion, the development of analytical methods 

such as spectrophotometry and chromatography, in 

conjunction with the pharmacological actions of 

simvastatin and ezetimibe, provides a comprehensive 

approach to the determination of these compounds. 

The application of chemometric techniques serves to 

augment the precision and dependability of the 

analytical process, thereby facilitating the quality 

control of pharmaceutical formulations comprising 

simvastatin and ezetimibe. 

Principal Component Regression (PCR) and Partial 

Least Squares (PLS) are two widely utilized methods 

across a multitude of research domains, including food 

analysis, drug analysis, and environmental studies. 

Principal Component Regression (PCR) is a regression 

analysis technique based on Principal Component 

Analysis (PCA). It employs the principal components 

identified through PCA in regression models. In 

contrast, PLS is a method that integrates the 

characteristics of principal component analysis and 

multiple linear regression to develop predictive 

models. Both PCR and PLS are effective in handling 

multicollinearity and reducing the dimensionality of 

data, thus making them valuable tools in chemometrics 

and data analysis [14-19]. 

PCR and PLS have been successfully applied in a 

number of domains, including pharmaceutical 

formulations, drug analysis, and environmental 

forecasting. These methods have demonstrated 

effectiveness in extracting pertinent information from 

intricate datasets, facilitating precise predictions and 

analysis. In the context of drug analysis, for instance, 

PCR and PLS have been instrumental in determining 

the components of pharmaceutical formulations and in 

analyzing the presence of specific compounds in 

biological samples [17,18]. Moreover, in the field of 

environmental studies, PCR has been employed to 

forecast rainfall patterns, while PLS has been utilized 

in air quality analysis, thereby demonstrating the 

versatility and robustness of these techniques [19, 20]. 

Moreover, the comparison between PCR and PLS has 

been a subject of considerable research interest, 

particularly in fields such as flight load calculation and 

spectroscopic data analysis. The results of studies have 

demonstrated that both methods exhibit high learning 

efficiency and strong generalization capabilities, 

rendering them suitable for a variety of applications 

[21].  

Moreover, recent developments in PCR, including 

sparse PCR and Bayesian PCR, have further 

augmented the predictive capacity and interpretability 

of the models, thereby offering more insights into the 

relationships within the data [15,22].  

In conclusion, PCR and PLS are valuable tools in data 

analysis, offering researchers effective methods for 

handling complex datasets, reducing dimensionality, 

and making accurate predictions. These methods have 

https://doi.org/10.31531/jprst.1000187


Citation: Pekcan G, Koçak K, Aktaş AH. Spectrophotometric-Chemometric Method for the Quantitative 

Determination of Two-Component Cholesterol Drugs. J Pharm Res Sci Technol 2025; 9(1): 187. doi: 

10.31531/jprst.1000187 

 
 

33                                                                             e-ISSN: 2583-3332 

been widely employed across diverse disciplines and 

have undergone continuous evolution to meet the 

demands of modern research, thereby underscoring 

their significance in the field of chemometrics and 

beyond. The use of chemometric techniques further 

enhances the accuracy and reliability of the analysis, 

contributing to the quality control of pharmaceutical 

formulations containing simvastatin and ezetimibe. 

Materıal and Method  

This study employed ultraviolet spectrophotometry to 

quantify the concentration of simvastatin and 

ezetimibe—two pharmaceutical agents used in the 

management of elevated cholesterol—within a test 

sample. Subsequently, the acquired absorption data 

underwent statistical assessment via Minitab 17 

software [23]. In this study, a chemometric approach 

was employed for the simultaneous determination of 

the active pharmaceutical ingredients. In the initial 

stages of the experimental phase, each substance was 

subjected to analysis with the objective of ascertaining 

the spectroscopic characteristics of simvastatin and 

ezetimibe. Subsequently, the spectral data of synthetic 

mixtures prepared in identical ratios to the drug tablets 

obtained from the pharmacy were subjected to 

analysis. Subsequently, the suitability of the method 

and the resulting analytical data were evaluated. 

Subsequently, an analysis of the drug tablet sample 

was performed. 

 

Equipment Used 

 

UV-Visible Region Spectrophotometer 

 

The spectra were recorded using a UV 1700 

PHARMASPEC SHIMADZU spectrophotometer 

equipped with a 1 cm long cell controlled by a 

computer. The data of the recorded spectra were 

chemometrically evaluated. 

 

Chemical Materials Used 

 

The solvent of choice, methanol, was used for the 

preparation of simvastatin and ezetimibe, as well as all 

other chemicals utilized in the study. All solvents and 

chemicals were of analytical purity. In this study, stock 

solutions of simvastatin and ezetimibe were prepared 

at a concentration of 100 µg/mL using methanol as the 

solvent. 

 

Method 

 

In this study, spectrophotometric measurements were 

performed on the spectra of the active ingredients 

simvastatin and ezetimibe, first in single form and then 

in synthetic mixtures (1-40 µg/mL)  systematically 

prepared in identical proportions to the drug mixture. 

Finally, measurements were performed on a sample of 

drug tablets obtained from a pharmacy. The 

spectrophotometric data were calculated and evaluated 

by different multivariate calibration methods. In the 

first step, the UV spectrophotometer was calibrated 

(zeroed). The calibration was first performed against 

air, leaving both cells empty. Then the same procedure 

was performed, this time with a blind sample prepared 

with the solvent we used in both light paths. The blind 

was always prepared in this way for all readings. When 

choosing the blind, the solvent was preferred as a blind 

to eliminate interfering effects. In the last step, the 

commercial tablet (Inegy) was analyzed. To prepare 

the drug sample, all the tablets in the package were 

crushed in an agate mortar, diluted and mixed. One 

tablet is weighed, dissolved in the solvent, 

homogenized by stirring in a magnetic stirrer and the 

absorbance is measured. 

 

Result 

 

100 µg/mL solutions of simvastatin and ezetimibe, 

used in the treatment of cholesterol diseases, were 

prepared using methanol as a solvent at 25 mg/250 

mL. For simvastatin and ezetimibe, the solutions 

prepared to analyze the spectroscopic properties of 

each substance were prepared in the concentration 

range of 1-40 µg/mL. The wavelength at which 

simvastatin and ezetimibe gave maximum spectra was 

determined to be 236 nm and 242.5 nm, respectively.  

 

Principal Component Analysis (PCA) of Active 

Pharmaceutical Ingredients Used in Cholesterol 

Treatment  

 

Synthetic mixtures containing simvastatin and 

ezetimibe were prepared in the range of 1-40 µg/mL 

(Table 1.).
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Table 1: Simvastatin and ezetimibe synthetic mixture calibration assay 

 

S. No. 
Simvasatin 

µg/mL 

Ezetimibe 

µg/mL 

 Simvasatin 

µg/mL 

Ezetimibe 

µg/mL 

1 8 1 9 16 5 

2 8 2 10 24 3 

3 8 3 11 24 4 

4 8 4 12 24 5 

5 8 5 13 32 4 

6 16 2 14 32 5 

7 16 3 15 40 5 

8 16 4    

 

 

All synthetic mixture data in Table 4.1. were 

statistically evaluated chemometrically. The absorption 

and concentration values of each mixture were the 

subject of analysis. Chemometric methods, which are 

multivariate calibration methods, are methods used to 

quantify each component of samples containing two or 

more components more quickly and reliably. 

 

Simvastatin for the Treatment of Cholesterol Using 

Principal Component Regression (PCR) and Partial 

Least Squares (PLS) 

 

One of the chemometric procedures used in this study 

is the partial least squares (PLS) procedure [24, 25]. 

The chemometric model is created with the help of the 

matrix that is formed from the relationship between the 

absorbance and the concentration and the chemometric 

calculations are made [26].

 

 

Table 2: Simvastatin mixture results calculated by principal component regression and partial least squares. 

 

S. No Simvastatin- PCR Simvastatin- PLS 

 
Added   

(µg/mL ) 

Calculated 

(µg/mL ) 
%Recovery 

Added   

(µg/mL ) 

Calculated 

(µg/mL ) 
%Recovery 

1 8 7.99 99.88 8 8.01 100.13 

2 8 7.85 98.13 8 7.95 99.38 

3 8 8.01 100.13 8 7.96 99.5 

4 8 7.86 98.25 8 7.88 98.5 

5 8 7.89 98.63 8 7.84 98 

6 16 15.96 99.75 16 15.86 99.13 

7 16 15.94 99.63 16 15.88 99.25 

8 16 15.9 99.38 16 15.92 99.5 

9 16 15.97 99.81 16 15.56 97.25 

10 24 23.85 99.38 24 23.94 99.75 

11 24 23.96 99.83 24 23.95 99.8 
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12 24 23.91 99.63 24 23.9 99.58 

13 32 31.86 99.56 32 31.98 99.94 

14 32 31.97 99.91 32 31.94 99.81 

15 40 40.01 100.03 40 39.94 99.85 

 

Mean: 99.46 

RMSD:0.0063 

VK:0.63 

R2: 0.9999 

 

Mean:99.29 

RMSD:0.008 

VK:0.80 

R2: 0.9998 
   RMSD: Relative Standard Deviation, VK: Coefficient of Variation 

 

The calculated recovery and relative standard deviation 

(RMSD) data for each of the active pharmaceutical 

ingredients are shown in Table 2. The analysis of the 

mean values and RMSD values has been the basis for 

the determination of the analytical suitability. 

 

 Anova Test for PCR and PLS Methods for 

Simvastatin Active Pharmaceutical Ingredient 

 

The calculated results were analyzed by ANOVA test 

[27] to ensure the appropriateness of the principal 

component regression method and partial least squares 

method among the multivariate calibration methods. 

When the values added and found in the principal 

component regression method of simvastatin were 

analyzed through ANOVA, the calculated F value was 

0.0004 and the Fcritical (criterion) value was 4.20; for 

the partial least squares method, these values were F 

calculated value was 0.000070 and the Fcritical 

(criterion) value was 4.20. The fact that the Fcritical 

(criterion) value is greater than the Fcalculated value is 

one of the parameters considered to check the 

adequacy of the method. The calculated p-value is 

0.98.  The Pearson's correlation coefficient with the p 

value should also be greater than 0.05. The calculated 

ANOVA data were evaluated according to these steps. 

 

Parametric Evaluation of PCR and PLS for the 

Drug Simvastatin 

 

The minimum data of Predicted Residual Error Some 

of Squares→ PRESS were obtained in the cross-

validation process in the arrangement of PLS and PCR 

calibrations for quantifying substances in mixtures 

prepared in certain ratios of simvastatin and ezetimibe 

drugs used in cholesterol treatment. The calculated 

PRESS value is close to zero, which increases the 

degree of accuracy [28]. The obtained PRESS values 

are small enough. The other parameters in the 

validation process are the standard error of the 

calibration: SEC and the root mean square error of the 

estimate: RMSEC [29].

 

Table 3: Validation Parameters for Principal Component Regression and Partial Least Squares Method. 

 

Parameter Simvastatin-PLS 
Simvastatin- 

PCR 

SEC 0.025 0.034 

PRESS 0.0082 0.020 

RMSEC 0.0023 0.037 

LOD 0.107 0.194 

LOQ 0.324 0.585 
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Application of Principal Component Regression and Partial Least Squares to Simvastatin Active Ingredient in 

Pharmacy-Delivered Tablets 

 

Table 4: Drug Sample Results 

 

S. No. 

Simvastatin 

gram 

Simvastatin 

gram 

PCR PLS 

1 79.89 80.01 

2 79.96 79.86 

3 78.96 79.84 

4 79.65 79.78 

5 79.91 78.99 

Mean 79.67 79.70 

Relative 

Standard 

Deviation 0.0052 0.0038 

 

 

It has been studied with the drug Inegy (Organon). It contains 80 mg of simvastatin and 10 mg of ezetimibe.  

 

Ezetimibe for the Treatment of Cholesterol Using Principal Component Regression (PCR) and Partial Least 

Squares (PLS) 

 

Table 5: Ezetimibe mixture results calculated by principal component regression and partial least squares. 

 

S. No. Ezetimibe- PCR Ezetimibe - PLS 

 
Added   

(µg/mL ) 

Calculated 

(µg/mL ) 
%Recovery 

Added   

(µg/mL ) 

Calculated 

(µg/mL ) 
%Recovery 

1 8 0.95 95.00 8 0.97 97,00 

2 8 1.89 94.50 8 1.94 97,00 

3 8 2.94 98.00 8 2.98 99,33 

4 8 3.97 99.25 8 3.89 97,25 

5 8 4.89 97.80 8 4.78 95,60 

6 16 1.92 96.00 16 1.9 95,00 

7 16 2.97 99.00 16 2.96 98,67 

8 16 3.99 99.75 16 3.95 98,75 

9 16 4.98 99.60 16 4.89 97,80 

10 24 2.88 96.00 24 2.86 95,33 

11 24 3.94 98.50 24 3.96 99,00 

12 24 4.93 98.60 24 4.92 98,40 

13 32 3.98 99.50 32 3.92 98,00 
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14 32 4.95 99.00 32 4.97 99,40 

15 40 4.96 99.20 40 4.85 97,00 

 

Mean: 97.98 

RSD:0.0018 

VK:1.76 

R2: 0.9996 

 

Mean:97.57 

RSD:0.015 

VK:1.46 

R2: 0.9992 

 

 

In multivariate calibration methods, cross-validation 

was employed to calculate the concentrations found 

against the added concentration, thereby aiming to 

circumvent potential errors that may arise in the drug 

sample [30,31]. 

 

Anova Test for PCR and PLS Methods for 

Ezetimibe Active Pharmaceutical Ingredient 

 

A statistical analysis was conducted to evaluate the 

efficacy of principal component regression (PCR) and 

partial least squares (PLS) methods for ezetimib, a 

pharmacologically active pharmaceutical ingredient. 

The F calculated value for PCR was 0.014, while the 

corresponding F critical value was 4.20. Similarly, the 

F calculated value for PLS was 0.032, with the F 

critical value equaling 4.20. One of the parameters that 

must be verified to ensure the suitability of the method 

is that the F critical (criterion) value must exceed the F 

calculated value. Furthermore, the Pearson correlation 

coefficient, which is the p-value, must also be greater 

than 0.05. The calculated p-values are 0.98 and 0.85, 

respectively. The calculated ANOVA data were 

subjected to an evaluation in accordance with the 

aforementioned steps. 

 

Parametric Evaluation of PCR and PLS for the 

Drug Ezetimib 

 

The validation parameters were calculated with the 

objective of quantifying the ezetimibe active substance 

present in mixtures. 

 

Table 6: Validation Parameters for Principal Component Regression and Partial Least Squares Method. 

 

Parameter 
Ezetimibe-

PLS 

Ezetimibe- 

PCR 

SEC 0.019 0.028 

PRESS 0.0044 0.010 

RMSEC 0.017 0.026 

LOD 0.092 0.142 

LOQ 2.788 0.431 

 

Application of Principal Component Regression and Partial Least Squares to Ezetimibe Active Ingredient in 

Pharmacy-Delivered Tablets 

 

Table 7: Drug Sample Results 

 

S. No. 

Ezetimibe 

gram 

Ezetimibe 

gram 

PCR PLS 

1 9.95 9.89 

2 8.99 9.05 

3 9.84 9.82 

4 9.91 9.95 
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5 9.98 9.86 

Mean 9.73 9.71 

Relative 

Standard 

Deviation 

0.043 0.038 

 

 

Dıscussıon and Conclusıon 

 

A quantitative determination of the drug Inegy 

(Organon), which contains the active ingredients 

simvastatin and ezetimibe, was performed using 

chemometric and spectrophotometric methods. This 

determination was conducted for the purpose of 

assessing its efficacy in the treatment of elevated 

cholesterol. The spectrophotometric data were 

subjected to evaluation through the implementation of 

a chemometric program and associated methodologies. 

 

In the initial experimental phase, the spectroscopic 

characteristics of the active pharmaceutical ingredients 

simvastatin and ezetimibe, utilized in the treatment of 

elevated cholesterol, were determined. This included 

the identification of the wavelength at which the 

maximum spectrum was observed, as well as the 

analysis of their respective absorbance spectra. 

Subsequently, the values of the synthetic mixture, 

prepared in a form suitable for a drug tablet 

combination procured from a pharmacy, were 

examined. The values obtained at this juncture were 

subjected to multivariate chemometric analysis and 

subsequently evaluated statistically. The values were 

initially quantified through principal component 

analysis (PCA). Subsequently, the partial least squares 

(PLS) and principal component regression (PCR) 

chemometric methods were employed.  

 

In order to ascertain the accuracy of the PLS and PCR 

methods employed, an ANOVA test was applied to 

both methods. The quantities of substances introduced 

to the synthetic model were then compared with the 

results of the experimental procedures conducted using 

the chemometric program. An F-test was conducted 

with the assistance of degrees of freedom within and 

between groups. The F-test results informed the 

decision regarding the applicability of the model to the 

drug sample mixture. The model was applied when the 

value of FH was less than that of FT. In the final stage 

of the process, a synthetic mixture that was identical to 

the drug sample obtained from the pharmacy was 

prepared, and spectra were taken. In the case of 

simvastatin and ezetimibe, the method was subjected 

to statistical calculation through the application of 

chemometrics.   

 

The multivariate chemometric methods of PCR and 

PLS were employed to ascertain the average values for 

the synthetic blend, which were subsequently found to 

represent the recovery of simvastatin and ezetimibe. 

The recoveries were found to be within an acceptable 

range, and the standard deviations were calculated in 

accordance with the study's specifications. The 

accuracy of the values obtained was evaluated using 

the F-test, which was applied to the PLS and PCR 

methods. It is evident that the calculated F-values are 

less than the theoretical values. In the cross-validation 

process for the establishment of PLS and PCR 

calibrations for the quantification of these substances 

in mixtures containing binary drug substances, the sum 

of squares of predicted errors (Predicted Residual 

Error Some of Squares→PRESS) and standard error of 

calibration (SEC) values close to zero enhance the 

accuracy and reliability of the results. As demonstrated 

in Tables 4.3 and 4.6, the PRESS and SEC values are 

sufficiently small, approaching zero. Furthermore, the 

LOQ values are notably smaller than the LOD values.  

 

The chemometric-spectrophotometric method, as 

applied in this study, demonstrated reproducibility, 

high sensitivity, accuracy, and rapidity. It is therefore 

recommended for the analysis of different drug 

samples containing simvastatin and ezetimibe. 

Author Contributions 

Conceptualization: G.P..; Investigation: K.K., G.P..; 

Material and Methodology: A.H.A..; Supervision: 

G.P..; Visualization: K.K., G.P..; Writing-Original 

Draft: G.P.; A.H.A..; Writing-review & Editing: G.P.; 

A.H.A.; Other: All authors have read and agreed to the 

published version of manuscript. 

Conflicts of Interest 

The authors declare that they have no conflicts of 

interest.  

Ethical Approval 

Not applicable. 

https://doi.org/10.31531/jprst.1000187


Citation: Pekcan G, Koçak K, Aktaş AH. Spectrophotometric-Chemometric Method for the Quantitative 

Determination of Two-Component Cholesterol Drugs. J Pharm Res Sci Technol 2025; 9(1): 187. doi: 

10.31531/jprst.1000187 

 
 

39                                                                             e-ISSN: 2583-3332 

Data Availability  

The raw data supporting the conclusions of this 

manuscript will be made available on genuine request. 

Funding 

This research was supported by Süleyman Demirel 

University Scientific Research Projects Coordination 

Unit (Project Number: FYL-2020-7498).   

References 

1. Bach, R., Cannon, C., Giugliano, R., White, J., 

Lokhnygina, Y., Bohula, E., … & Blazing, M. 

(2019). Effect of simvastatin-ezetimibe compared 

with simvastatin monotherapy after acute coronary 

syndrome among patients 75 years or older. Jama 

Cardiology, 4(9), 846.  

2. Krysiak, R. and Żmuda, W. (2014). The effect of 

simvastatin–ezetimibe combination therapy on 

adipose tissue hormones and systemic 

inflammation in patients with isolated 

hypercholesterolemia. Cardiovascular 

Therapeutics, 32(2), 40-46.  

3. Krysiak, R. and Żmuda, W. (2011). The effect of 

ezetimibe, administered alone or in combination 

with simvastatin, on lymphocyte cytokine release 

in patients with elevated cholesterol levels. Journal 

of Internal Medicine, 271(1), 32-42. 

4. Telford, D., Sutherland, B., Edwards, J., Andrews, 

J., Barrett, P., & Huff, M. (2007). The molecular 

mechanisms underlying the reduction of ldl apob-

100 by ezetimibe plus simvastatin. The Journal of 

Lipid Research, 48(3), 699-708.  

5. Gómez‐Garre, D., Muñoz-Pacheco, P., Gonzalez-

Rubio, M., Aragoncillo, P., Granados, R., & 

Fernández-Cruz, A. (2009). Ezetimibe reduces 

plaque inflammation in a rabbit model of 

atherosclerosis and inhibits monocyte migration in 

addition to its lipid‐lowering effect. British Journal 

of Pharmacology, 156(8), 1218-1227.  

6. Kater, A., Batista, M., & Ferreira, S. (2010). 

Synergistic effect of simvastatin and ezetimibe on 

lipid and pro-inflammatory profiles in pre-diabetic 

subjects. Diabetology & Metabolic Syndrome, 

2(1).  

7. Lyseng-Williamson, K. (2012). 

Ezetimibe/simvastatin: a guide to its clinical use in 

hypercholesterolemia. American Journal of 

Cardiovascular Drugs, 12(1), 49-56.  

8. Tuteja, S., Pyrsopoulos, N., Wolowich, W., 

Khanmoradi, K., Levi, D., Selvaggi, G., … & 

Schiff, E. (2008). Simvastatin‐ezetimibe‐induced 

hepatic failure necessitating liver transplantation. 

Pharmacotherapy the Journal of Human 

Pharmacology and Drug Therapy, 28(9), 1188-

1193.  

9. Souri, E. and Amanlou, M. (2010). Development 

and validation of a derivative spectrophotometric 

method for simultaneous determination of 

simvastatin and ezetimibe. E-Journal of Chemistry, 

7(s1), S197-S202.  

10. Ashfaq, M., Ullahkhan, I., Qutab, S., & 

Naeemrazzaq, S. (2007). Hplc determination of 

ezetimibe and simvastatin in pharmaceutical 

formulations. Journal of the Chilean Chemical 

Society, 52(3).  

11. Heek, M., Farley, C., Compton, D., Hoos, L., & 

Davis, H. (2001). Ezetimibe selectively inhibits 

intestinal cholesterol absorption in rodents in the 

presence and absence of exocrine pancreatic 

function. British Journal of Pharmacology, 134(2), 

409-417.  

12. Sparrow, C., Burton, C., Hernandez, M., Mundt, 

S., Hassing, H., Patel, S., … & Wright, S. (2001). 

Simvastatin has anti-inflammatory and 

antiatherosclerotic activities independent of 

plasma cholesterol lowering. Arteriosclerosis 

Thrombosis and Vascular Biology, 21(1), 115-121.  

13. Lilja, J., Neuvonen, M., & Neuvonen, P. (2004). 

Effects of regular consumption of grapefruit juice 

on the pharmacokinetics of simvastatin. British 

Journal of Clinical Pharmacology, 58(1), 56-60.  

14. Abad‐García, B., Berrueta, L., Garmón-Lobato, S., 

Urkaregi, A., Gallo, B., & Vicente, F. (2012). 

Chemometric characterization of fruit juices from 

spanish cultivars according to their phenolic 

compound contents: i. citrus fruits. Journal of 

Agricultural and Food Chemistry, 60(14), 3635-

3644.  

15. Kawano, S., Fujisawa, H., Takada, T., & Shiroishi, 

T. (2018). Sparse principal component regression 

for generalized linear models. Computational 

Statistics & Data Analysis, 124, 180-196.  

16. Bunaciu, A., Udriştioiu, G., Ruţă, L., Fleschin, Ş., 

& Aboul‐Enein, H. (2009). Determination of 

diosmin in pharmaceutical formulations using 

fourier transform infrared spectrophotometry. 

Saudi Pharmaceutical Journal, 17(4), 303-306.  

17. Ertokuş, G. (2019). The determination of 

parkinson’s drugs in human urine by applying 

chemometric methods. International Journal of 

Analytical Chemistry, 2019, 1-8.  

18. Ertokuş, G. and Doğan, M. (2020). Farmasötik 

formülasyonlardaki i̇kili i̇laç bileşenlerinin eş 

zamanli olarak kemometrik metotlarla tayini. Iğdir 

Üniversitesi Fen Bilimleri Enstitüsü Dergisi, 10(2), 

1171-1179.  

https://doi.org/10.31531/jprst.1000187


Citation: Pekcan G, Koçak K, Aktaş AH. Spectrophotometric-Chemometric Method for the Quantitative 

Determination of Two-Component Cholesterol Drugs. J Pharm Res Sci Technol 2025; 9(1): 187. doi: 

10.31531/jprst.1000187 

 
 

40                                                                             e-ISSN: 2583-3332 

19. Liu, B., Jin, Y., & Li, C. (2021). Analysis and 

prediction of air quality in nanjing from autumn 

2018 to summer 2019 using pcr–svr–arma 

combined model. Scientific Reports, 11(1).  

20. Sahriman, S. and Yulianti, A. (2023). Statistical 

downscaling model with principal component 

regression and latent root regression to forecast 

rainfall in pangkep regency. Barekeng Jurnal Ilmu 

Matematika Dan Terapan, 17(1), 0401-0410.  

21. Yan, Q., Yang, C., & Wan, Z. (2023). A 

comparative regression analysis between principal 

component and partial least squares methods for 

flight load calculation. Applied Sciences, 13(14), 

8428. 

22. Wang, L. (2012). Bayesian principal component 

regression with data-driven component selection. 

Journal of Applied Statistics, 39(6), 1177-1189.  

23. Minitab17, erişim adresi: 

https://www.minitab.com/en-us/, 15.07.2024.  

24. Dinç, E., & Baleanu, D. (2002). 

Spectrophotometric quantitative determination of 

cilazapril and hydrochlorothiazide in tablets by 

chemometric methods.. Journal of pharmaceutical 

and biomedical analysis, 30 3, 715-23. 

25. Dinç, E., Ozdemir, A., & Baleanu, D. (2005). 

Comparative study of the continuous wavelet 

transform, derivative and partial least squares 

methods applied to the overlapping spectra for the 

simultaneous quantitative resolution of ascorbic 

acid and acetylsalicylic acid in effervescent 

tablets.. Journal of pharmaceutical and biomedical 

analysis, 37(3), 569-75. 

26. Aktaş, A., & Saridağ, A. (2017). Liquid 

Chromatographic-Chemometric Techniques for the 

Simultaneous HPLC Determination of 

Lansoprazole, Amoxicillin and Clarithromycin in 

Commercial Preparation.. Journal of 

chromatographic science, 55 8, 798-804. 

27. Bajpai, V., Kumar, S., Singh, A., Singh, J., Negi, 

M., Bag, S., Kumar, N., Konwar, R., & Kumar, B. 

(2017). Chemometric Based Identification and 

Validation of Specific Chemical Markers for 

Geographical, Seasonal and Gender Variations in 

Tinospora cordifolia Stem using HPLC-ESI-

QTOF-MS Analysis.. Phytochemical analysis : 

PCA, 28 4, 277-288.  

28. Uyanik, A. (2012). Analitik Kimyacilar İçin 

İstatistik ve Kemometri”, Pegem Akademi 

Yayincilik, 6. Baski, 254-259.  

29. Bilgili, A., Çullu, M., & Aydemir, S. (2015). 

Tuzdan Etkilenmiş Topraklarin Yakin Kizilötesi 

Yansima Spektroradyometre Ve Elektromanyetik 

İndüksiyon Tekniği Yardimiyla Karakterize 

Edilebilme Potansiyelinin Araştirilmasi. Harran 

Tarim Ve Gida Bilimleri Dergisi, 18(1), 33-46.  

30. Porfire, A., Muntean, D., Achim, M., Vlase, L., & 

Tomuțǎ, I. (2015). Simultaneous quantification of 

simvastatin and excipients in liposomes using near 

infrared spectroscopy and chemometry.. Journal of 

pharmaceutical and biomedical analysis, 107, 40-9 

.  

31. Tarhan, İ., Ismail, A., & Kara, H. (2017). 

Quantitative determination of free fatty acids in 

extra virgin olive oils by multivariate methods and 

Fourier transform infrared spectroscopy 

considering different absorption modes. 

International Journal of Food Properties, 20, S790 

- S797.

 

 

Copyright: ©2025 Pekcan G, et al. This article is distributed under the terms of the Creative Commons Attribution 

4.0 International License [http://creativecommons.org/licenses/by/4.0/], which permits unrestricted use, distribution, 

and reproduction in any medium, provided you give appropriate credit to the original author[s] and the source, provide 

a link to the Creative Commons license, and indicate if changes were made.                                                                 

https://doi.org/10.31531/jprst.1000187
http://creativecommons.org/licenses/by/4.0/

