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Abstract
Background: The contemporary treatment of ulcerogenic diseases and gastroesophageal reflux disease is related usually to applica-
tion of a combination of imidazole-based antibacterial, antibiotic and proton pump inhibitor. In the current study, the three most 
common representatives Amoxicilline (AMO), Metronidazole (MET) and Omeprazole (OME), respectively, are subjected to analysis 
through classical analytical procedure, providing high level accuracy, sensitivity and good separation abilities. As such a UV/VIS 
method was applied as a well known identification and quantitation technique for analyses in various samples. Furthermore, this 
technique is known to be a good detection method in combination with chromatographic systems.

Purpose: A simple, specific, accurate and precise reverse phase-high performance liquid chromatographic method has been de-
veloped for the simultaneous determination of Amoxicillin Trihydrate (AMO), Metronidazole (MET) and Omeprazole (OME) in 
synthetic mixture.

Materials and methods: Some important parameters like pH of the mobile phase, concentration of the acid or buffer solution, 
percentage and type of the organic modifier, etc. were tested for a good chromatographic separation. The sample was analyzed using 
a mobile phase of Acetonitrile: Phosphate buffer (pH=7.6±0.1) (40:60 v/v). The flow rate was 1.0 mL/ min with detection at 280 nm.

Results: The retention time for AMO, MET and OME was found to be 1.67, 2.86 and 5.99 min respectively, and the recoveries in the 
synthetic mixture were between 98 and 102%. The validated method was linear over the concentration range of 25 to 200 μg/mL for 
AMO, 12.5 to 100 μg/mL for MET and 5–40 µg/mL for OME, with a correlation coefficient > 0.999.

Conclusion: The developed method has been validated in accordance with the International Conference on Harmonization (ICH) guidelines 
and showed excellent linearity, accuracy, precision, specificity, robustness, as well as system suitability results within the acceptance criteria.
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Introduction
The drug forms of the present study are widely used in 
the treatment of ulcerative disease and gastroesophageal 
reflux disease (GERD), which are socially significant and 
widespread diseases. Between 10% and 15% of the Eu-
ropean race suffers ulcerative defect at least once in life 
(Kusters et al. 2006). Stomach and duodenal ulceration is 
a localized defect in the gastric or duodenal mucosa that 
passes hrough its entire thickness and often affects the 
deeper layers of the wall. Helicobacter pylori (H. pylori) 
infection is one of the most common infections in hu-
mans in recent years (Puig et al. 2016; Graham et al. 2017; 
Kasiri et al. 2017). It affects 50% of humanity and is the 
cause of morbidity not only in the gastro-duodenal area 
but also in more distant organs and systems. H. pylori is 
a gram-negative bacterium discovered and cultivated in 
1981 by Barry Marshall and Robert Warren. H. pylori in-
fection is transmitted by oral-fecal or oral-oral route most 
often in the first years of life. Infection is more common in 
developing countries due to the presence of contaminat-
ed water and food (Kusters et al. 2006). The treatment of 
H. pylori, a cause for induced diseases includes the use of 
antisecretory agents, gastroduodenal mucoprotectors, and 
anti-helicobacter medications against the major agent. It 
has been found that the combination Amoxicillin-Metro-
nidazole-Omeprazole is effective in treating H. pylori in-
fection (Puig et al. 2016). However, the results indicate that 
primary resistance to Metronidazole may reduce its effec-
tiveness, but increased daily dosin of Metronidazole may 
partially overcome this problem (Bayerdörffer et al. 1999).

Amoxicillin (AMO) is a semi-synthetic antibiotic from 
the group of Aminopenicillins with the general formula 
C16H19N3O5S. Its chemical name according to IUPAC is: (2S, 
5R, 6R) -6 – [[(2R) -2-amino-2- (4hydroxyphenyl) acetyl] 
amino] -3,3-dimethyl-7- 1-azabicyclo [3.2.0] heptane-2-car-
boxylic acid. It belongs to the group of beta-lactam antibiot-
ics derived from 6-aminopenicillanic acid (penicillins).

Metronidazole (MET) is a nitroimidazole derivative 
of the general formula C6H9N3O3. Its name according to 
IUPAC is 2- (2-methyl-5-nitro-1H-imidazol-1-yl) etha-
nol. Metronidazole and other nitroimidazole antibacterial 
agents disrupt the structure of DNA, believing that the 
cause of this is free radical formation. They initiate oxi-
dative damage to DNA and thus kill microorganisms with 
low redox potential (Müller et al. 1983).

Omeprazole (OME) is a benzimidazole derivative of 
the general formula C17H19N3O3S. Its IUPAC chemical 
name is 5-methoxy-2 – [(RS) – [(4-methoxy-3,5-dimeth-
ylpyridin-2-yl) methyl] sulfinyl] -1H-benzimidazole. 
OME is a part of the proton pump inhibitors group also 
including esomeprazole, lansoprazole, pantoprazole and 
rabeprazole. They are prodrugs that pass into active prod-
ucts – sulphene acid and sulphenamid cation. Activation 
of prodrugs occurs in the parietal cells in the wall of the 
gastrointestinal tract with H. pylori considered one of the 
major causes of ulcer disease. The eradication of H. pylori 

with antimicrobial medicinal products and OME is associ-
ated with rapid relief of symptoms, high levels of mucosal 
lesion recovery, and long-term remission of peptic ulcer, 
resulting in reduced complications such as gastrointesti-
nal haemorrhages and the need for prolonged antisecre-
tory therapy. Double combinations were tested and found 
to be less effective than the triple combination (Müller et 
al. 1983). However, dual therapy may be preferred in cases 
where hypersensitivity excludes triple therapy.

The development of new anti – H. pylori therapies is of 
interest to clinical pharmacologists, not only in identifying 
new targets but also in delivering an adequate drug to H. 
pylori gastric mucosa. Animal models of H. pylori infec-
tion have been developed, but their clinical picture has not 
yet been established. Vaccination for the treatment of in-
fection has been found in animal models. Applied human 
experiments are not appropriate. (Goddard et al. 2003)

In analytical determination of the above-mentioned 
drugs the most often used methods are Spectrophotom-
etry and HPLC. Spectrophotometric methods are less 
applicable due to some limitations in the methods reso-
lution, which corresponds to deterioration in the quali-
ty control of the dosage forms considered. The literature 
mainly contains data for quantitative analysis of investiga-
tional drugs, both alone (Belal et al. 2000; Al-Abachi et al. 
2005; Siddappa et al. 2008; Bhandage et al. 2009; Anusha 
et al. 2014; Mishra et al. 2014; Naveed and Qamar 2014; 
Kathriarachchi et al. 2018) and in mixture (Daharwal and 
Saraf 2007; Baraka et al. 2014). A number of authors cre-
ate HPLC techniques for independent analysis of AMO 
(Douša and Hsu 1992), MET (Chaudhry et al. 2012) and 
OME (Daniel et al. 2005; Chaudhry et al. 2012; Nataraj et 
al. 2012; Ghandour et al. 2014), as well as methods of anal-
ysis in combinations with other drug substances (Mainz et 
al. 2002; Maher et al. 2008; Bojaraju et al. 2012; Ghante et 
al. 2012; Baraka et al. 2014; Elkhoudary et al. 2016; Nidal 
et al. 2017). No effective method for the simultaneous de-
termination of the combination of AMO, MET and OME 
has been developed. The aim of this study is to develop 
and validate a HPLC-UV method. It can be applied for 
quantitative and qualitative control and drug monitoring.

Materials and methods
List of abbreviations

AMO	 Amoxicillin Trihydrate;
CLR	 Clarithromycin;
DNA	 Deoxyribonucleic acid;
IUPAC	 International Union of Pure and Applied Chemistry;
OME	 Omeprazole;
LAN	 lansoprazole;
MET	 Metronidazole;
N	 acetylglucosamine residues (αGlcNAc);
TD	 tinidazole;
UV/Vis	 Ultraviolet-visible spectroscopy.
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UV/VIS spectral analysis of Amoxicil-
lin Trihydrate (AMO), Metronidazole 
(MET) and Omeprazole (OME)

For spectral evaluation of the target drugs UV-Vis Hewl-
ett Packard 8452 Spectrophotometer was used. Accurately 
weighed amounts of the analyzed substances were dis-
solved in methanol and scanned in the wavelength range 
of 200–400 nm.

Chromatographic conditions

All chemicals and reagents used are of chromatographic 
purity. Reference standards were obtained from Sigma Al-
drich. Tablet form containing omeprazole 20 mg, amoxi-
cillin 500 mg and metronidazole 250 mg are commercially 
available. A Shimadzu HPLC system was used, consisting 
of the following components: LC –20AD pump, vacuum 
degasser DGU – 20A5 and UV/VIS variable detector SPD 
– 20A. The separation was carried out on a LiChrosor-
bRP-18 column (250 × 4.6 mm, particle size 5 µm) under 
reversed phase chromatographic distribution conditions. 
The mobile phase is 40:60% v/v mixture of Acetonitrile: 
Phosphate buffer (pH=7.6±0.1). The mobile phase was fil-
tered through a 0.45 µm membrane filter and degassed us-
ing an ultrasonic bath for about 10 minutes. Sample solu-
tions were also filtered using a 0.45 µm membrane filter. 
The working conditions are:

	- flow rate of 1.0 mL/min
	- Column temperature 30 °C
	- The injection volume was 20 μL and the total reten-

tion time was 8 minutes
	- The wavelength is 280 nm.

Preparation of stock and working stan-
dard solutions

Standard solutions

Accurately weighed quantityes of 50 mg AMO, 25 mg 
MET and 20 mg OME were transferred in 100 mL vol-
umetric flasks, dissolved with 50 mL mobile phase and 
made up with mobile phase having the concentration of 
200 μg/mL. From the stock solutions by diluting with mo-
bile phase were prepared series of working standard solu-
tions. Calibration curves at a concentration range of 5 to 
40.0 μg/mL for OME, 12.5 to 100 μg/mL for MET and 25 
to 200 μg/mL for AMO were prepared.

Sample Solutions
Twenty tablets were accurately weighed (to obtain the 
average mass of tablets) and finally powdered. Quantity 
equivalent to 500 mg AMO, 250 mg MET and 20 mg OME 
was taken and transferred into 50 mL volumetric flasks. 
Approximately 30 mL of the diluent (mobile phase) were 
added, and the mixture was sonicated for 5 minutes. The 

mixtures were then diluted to the volume with mobile 
phase and filtered off through a 0.45 μm filter discarding 
the first few mL of the filtrate. The working solutions were 
prepared from the filtrates at 20, 50 and 100 μg/mL for 
OME, MET and AMO, respectively.

Preparation of synthetic mixture
A bulk mixture of three drugs was prepared using 40 mg 
OME, 500 mg MET and 1000 mg AMO. Common excipi-
ents which are used in tablet formulation were added in this 
laboratory mixture, triturated well, and weighed. The pow-
der equivalent to 20 mg OME, 250 mg MET and 500 mg 
AMO was weighed accurately and transferred into 50 mL 
volumetric flask. Then 30 mL of mobile phase was added 
and sonicated for 5 minutes to effect complete dissolution of 
the three substances. The suspension was made up to volume 
with mobile phase. The stock solution was filtered through 
a 0.45 μm Nylon syringe filter. The aliquot portion of the 
filtrate was further diluted to get final concentration of 20 
μg/mL of OME, 50 μg/mL of MET and 100 μg/mL of AMO. 
20 μL of the test solution were injected, chromatogram was 
recorded, and the amounts of the drugs were calculated.

Results and discussion

UV/VIS spectral analysis of Amoxicil-
lin Trihydrate (AMO), Metronidazole 
(MET) and Omeprazole (OME)

UV/VIS spectroscopy is a well-known fast method, often 
applied for identification and regularly for quantitation of 
analytes in various samples. In addition, this technique is 
known as a good detection method in combinations with 
chromatographical systems.

In order to determine the appropriate wavelength for 
analysis and detection standard solutions of Amoxicillin 
Trihydrate (AMO), Metronidazole (MET) and Omepra-
zole (OME) were scanned at a wavelength range of 200–
400 nm using UV-Vis Hewlett Packard 8452 Spectropho-
tometer. The determined wavelength (λmax) of 280 nm 
was found to be most appropriate. Thus, all further evalu-
ations were performed at this wavelength.

It was of interest to determine whether this meth-
od is applicable for quantitation of Amoxicillin Trihy-
drate, Metronidazole and Omeprazole in drug prod-
ucts. The first step for this was to validate the used UV/
VIS methodology.

Validation procedure

The applied UV/VIS method was tested with respect 
to the validation parameters enlisted in the ICH Q2 
(R1) guidelines (ICH), in means of precision, linear-
ity, accuracy and selectivity, following the below pre-
sented criteria:
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Precision

One of the parameters of the validation precision was de-
termined by analyzing six independent solutions of the 
tested at a wavelength of 205 nm. The final results are pre-
sented in Table 1.

Validation procedure
The applied UV/VIS method of analysis was tested against 
the validation parameters included in the guidelines 
(ICH). Accuracy was determined experimentally after an-
alyzing six independent solutions of the combination of 
three medicinal products in a mixture, at a shaft length of 
280 nm. The final results are presented in Table 1. Valida-
tion parameters for UV/VIS spectroscopy of amoxicillin 
Trihydrate, Metronidazole and Omeprazole.

At different concentration levels of 25, 50, 75, 100, 125 
and 150 μg/mL are prepared two solutions for each evalu-
ated drug (AMO, MET, OME). Three measurements were 
performed for each sample, assuring a total of six mea-
surements for each drug. The corresponding relative stan-
dard deviation (RSD) is calculated for each sample. The 
obtained results are enlisted in Table 1.

Linearity was determined over a range of 25 to 150 μg/
mL for a standard mixture of amoxicillin Trihydrate, Met-
ronidazole and Omeprazole in a mixture.

The calibration curve was created using 6 points cov-
ering 6 different concentrations of the test compounds in 
the specified concentration range. Linear regression was 
used to process the calibration data. At the next accura-
cy metric. Solutions were prepared using a placebo solu-
tion and a stock solution of the test drugs. Each solution 
was measured on a UV/VIS spectrometer three times at 
280 nm. Next validation parameter is Precision. It is pre-
sented in Table 1.

From the experiments performed, the method was 
found to be accurate with a reproducibility of 99.95%–
100.5%. The selectivity was determined by comparing the 
UV/VIS spectra of the solution of standard substances 
from investigated medicinal products with solvent solu-
tions used alone and in a mixture. No influence of the 
solvent present was observed, indicating that the method 

is selective and can be used for further analysis. The val-
idated UV/VIS method was applied for the preliminary 
identification of a mixture of Amoxicillin Trihydrate, Met-
ronidazole and Omeprazole.

Selectivity: The selectivity is determined by comparing 
the UV/VIS spectra of the solution of standard substances 
from the investigated medicinal products with the solu-
tions of the solvent used alone and in a mixture. No influ-
ence of the present solvent was observed, indicating that 
the method is selective and can be used for further analysis.

The results from the evaluations were not conclusive 
enough, which determined the necessity for development 
of more appropriate method for analysis. It is a well-
known fact that chromatography is preferred in this sit-
uation. Thus, this defined our next analytical processing.

All of the analytical validation parameters for this pro-
posed method were determined according to ICH guide-
lines (Goddard et al. 2003) as follows.

Method development

The literature discussed shows that most of the applied 
analytical methods for the analysis of Amoxicillin Tri-
hydrate, Metronidazole and Omeprazole in a mixture 
require either specific stationary phase conditions or the 
use of gradient eluent flows, and that no information is 
available for analysis in a mixture (Hsu et al. 1992; Daniel 
et al. 2005; Baraka et al. 2014; Kathriarachchi et al. 2018). 
This directed our attention to simplifying and improving 
the applicability of the chromatographic system by devel-
oping a new and rapid PR-HPLC detection method for 
the identification and quantification of Amoxicillin Trihy-
drate, Metronidazole and Omeprazole in mixture. Various 
combinations of methanol, acetonitrile, deionized water, 
pH of the mobile phase, concentration of the acid or buf-
fer solution, percentage, and type of organic modifier, etc., 
were tested to optimize the mobile phase for good chro-
matographic separation.

The interference of the available solvents in the UV-
Vis evaluations was investigated by changes in their ratio 
in the corresponding applied mobile phases. The initial 
combination of mobile phase components containing 
methanol and deionized water was determined to be un-
suitable due to the influence of this reagent in the spec-
tra at the most suitable wavelength of 280 nm. Therefore, 
based on the experiments, the most suitable mobile phase 
was established, which is acetonitrile: phosphate buffer 
(pH=7.6±0.1) (40:60 v/v). The flow rate was 1.0 mL/min 
with detection at 280 nm.

Furthermore, the selection of column, temperature and 
flow rate was performed based on literature data (Mainz 
et al. 2002; Ghante et al. 2012; Elkhoudary et al. 2016) 
and some additional experimental results obtained by us 
as the most suitable column is LiChrosorbRP-18 (250 × 
4.6 mm, particle size 5 µm) under reversed-phase parti-
tion chromatography conditions. The mobile phase was 
a 40:60% v/v mixture of acetonitrile: phosphate buffer 
(pH=7.6±0.1).

Table 1. Validation parameters for UV/VIS spectroscopy of 
Amoxicillin Trihydrate, Metronidazole and Omeprazole in a 
mixture.

Mixture of AMO, MET, OME Criterion
Repeatability (% RSD)* 0.46 X < 1%
Precision (% RSD)# 3.0 X < 5%
Linearity (correlation 
coefficient)§

0.9899 R > 0.9898

Accuracy (%)# 100.5 X = 100 ± 5%
Selectivity No interference No interference

*Six measurements.
# Two samples, three measurements of each solution.
§ At 25, 50, 75, 100, 125 and 150 μg/mL concentration level.
% RSD: Relative standard deviation in %.
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The mobile phase was filtered through a 0.45 µm 
membrane filter and degassed using an ultrasonic bath 
for about 10 min before use. Sample solutions were also 
filtered using 0.45 µm membrane filters. Operating con-
ditions are at flow rate 1.0 mL/min, column temperature 
30 °C, shaft length at 280 nm.

A standard solution was injected into the introduced 
HPLC system with a concentration of 100 µg/mL. The 
modified method was subjected to validation as required 
by the ICH Q2 (R1) guidelines (ICH 2005).

System suitability

From the experiments performed, a complete separation 
of AMO, MET and OME was found as shown in Fig. 1. 
The peaks obtained for AMO, MET and OME are sharp 
and have a clear baseline separation. The retention time is 
good for drug separation and there is no overlap between 
peaks obtained from resolution data indicating an accu-
rate system.

Linearity

Five different concentrations of AMO, (25, 50, 100, 150 and 
200 µg/mL), MET (12.5, 25, 50, 75 and 100 µg/mL) and 
OME (5, 10, 20, 30 and 40 µg/mL) to evaluate the linearity 
and range of the method were prepared. Three injections 
from each concentration were analyzed under the same 
conditions. Table 2 presents the regression equations, cor-
relation coefficients (r2), values of the slope and intercept 
for each compound between the peak areas and concen-
trations of 25–200 μg/mL with r2=0.9995 for AMO, 12.5–

Figure 1. Chromatogram of Amoxicillin, Metronidazole and Omeprazole.

Figure 2. Linearity of Amoxicillin, Metronidazole and Omeprazole, in Acetonitrile: Phosphate buffer (pH=7.6±0.1) (40:60 v/v).
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Table 2. Linearity of Amoxicillin, Metronidazole and Omeprazole.

Compounds AMO MET OME
Concentration range, (μg/mL) 25–200 12.5–100 5–40
Slope 3684.0 20016.6 29016.3
Intercept 21117.1 21609.7 19821.5
Correlation coefficient, (r) 0.9995 0.9995 0.9984

*Average of three determinations.
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100 μg/mL with r2=0.9995 for MET and 5–40 µg/mL with 
r2=0.9984 for OME. The experiment showed good linearity 
of the method for all three analyzed substances (Fig. 2).

Accuracy and precision

The accuracy and precision of the method were per-
formed at three concentrations of the sample solutions 
(50%, 100% and 150%) by nine determinations (three 
replicates of each concentration). The percentage recovery 
and relative standard deviation (RSD) were calculated for 
each of the replicate samples. The results of accuracy and 
precision testing showed that the method is accurate and 
precise within the acceptable limits. The percentage recov-
ery and RSD were calculated for the three active ingredi-
ents AMO, MET and OME, and all the results were within 
the limits. The acceptable accuracy was within the range of 
98.0% to 102.0% recovery, and the precision of the RSD% 
was not more than 2.0%, as demonstrated in Tables 3, 4, 5.

Limit of detection and limit of quantifi-
cation

The limit of detection is the lowest amount of analyte in a 
sample that can be detected, but not necessarily quantitated. 
It may be expressed as a concentration that gives a signal-
to-noise ratio of approximately 3:1. The limit of quantifica-
tion is the lowest amount of analyte in a sample that can be 
quantitatively determined with suitable accuracy and preci-
sion, with a signal-to-noise ratio of approximately 10:1. The 
method showed LOQs of 0.005, 0.003 and 0.004 µg/mL for 
AMO, MET and OME respectively; and LODs of 0.05, 0.03 
and 0.042 µg/mL for AMO, MET and OME respectively.

Robustness

Some modifications were made to the analysis by slightly 
varying the mobile phase flow rate, column temperature 
and mobile phase composition. A mixture of AMO, MET, 
and OME at a concentration of 100 μg/mL, 20 μg/mL, and 
50 μg/mL, respectively, were assayed. The results showed 
that there were no obvious changes in the chromatograms, 
indicating that the developed method was stable.

Discussion

Some preliminary analysis on the influence of a number of 
important parameters like pH of the mobile phase, the con-
centration of the acid or buffer solution, the percentage con-
tent and type of organic modifier, etc. were tested for good 
chromatographic separation in our laboratory. Analysis has 
shown this gives symmetrical and sharp peaks. To optimize 
the RP-HPLC parameters, several mobile phase combi-
nations were studied. Resolution is the most important 
criteria for the method and is imperative to achieve good 
resolution among the both compounds. As per the value 
of Ka and solubility of both the compounds, various com-
positions of mobile phase with different pH ranges (2.75 
to 8.0) were studied and the best resolution was obtained 
with mobile phase consisting of Acetonitrile:Phosphate buf-
fer (pH=7.6±0.1) solution in the proportion of (40:60 v/v). 
The flow rate was also studied at 0.7; 1.0 and 1.5 mL/min. 
The flow rate at 1mL/min proved to be better than the other 
two in terms of resolution and peak shape. The optimum 
wavelength for detection was set at 280 nm at which much 
better detector responses for the three drugs were obtained. 
As shown in Fig. 1, the retention times were 1.67 min for 
AMO, 2.86 min for MET and 5.99 min for OME. The opti-
mal regression characteristics and validation parameters are 
showed in Table 3. The method was simple and had short 
run time of 7 min, which makes the method rapid. The re-
sult of the study indicates that the proposed HPLC method 
is simple, precise, accurate and less time consuming. The 
method was validated in terms of specificity, linearity, ac-
curacy, precision and limits of detection and quantitation 
according to ICH guidelines (ICH Guideline 2005).

Table 4. Accuracy results of Amoxicillin, Metronidazole and Omeprazole.

Omeprazole Metronidazole Amoxicillin
Amount taken (mg/tablet) Amount found 

(mg/tablet)
Amount taken (mg/tablet) Amount found 

(mg/tablet)
Amount taken (mg/tablet) Amount found 

(mg/tablet)
20.00 20.40 250.0 249.3 500.0 500.9

20.60 249.4 499.8
19.80 250.1 499.6
20.10 250.4 500.4
19.70 249.5 498.9
19.90 249.2 499.3

Mean 20.08 Mean 249.6 Mean 499.1
Standard deviation (±SD) 0.354 Standard deviation (±SD) 0.485 Standard deviation (±SD) 0.731
Relative Standard 
deviation (±RSD%)

1.765 Relative Standard 
deviation (±RSD%)

0.194 Relative Standard 
deviation (±RSD%)

0.146

Table 3. Chromatographic system suitability test for Amoxicil-
lin, Metronidazole and Omeprazole.

Parameter AMO MET OME
Retention time, (min) 1.67 2.86 5.99
Tailing factor 1.20 1.22 2.01
Theoretical plates 2779 5249 4194
Selectivity factor 0.00 4.55 9.23
Resolution factor 1.68 1.42 1.57
Retention factor 0.44 1.57 1.85
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Conclusion

A rapid, simple, inexpensive and validated UV/VIS spec-
trometric method was developed for the evaluation of 
Amoxicillin, Metronidazole and Omeprazole in a mix-
ture. An HPLC method with UV detection was devel-
oped and validated for the routine quality control anal-
ysis of three medicinal products, alone and in mixture, 
used in the therapy of H. pylori and its co-morbidities 
AMO, MET and OME. The proposed method is very fast, 
cheap, and easily accessible. The method showed stability, 
at different analytical conditions. And it meets all valida-
tion criteria.
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