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ABSTRACT

This study demonstrates how chiral liquid chromaaplyy combined withmultivariate chemometric techniques,
provides a powerful analytical methodology. Althbwemantiodiscrmination can be possible, the opttiin of the
analytical procedure to achieve this goal for aggivmolecule often requires expensive and time swoing testing

of different columns and chromatographic condisi@md finally , the most usual scenario is to hamgkt baseline
resolution but with relatively low enantioseparatidactors. Strongly overlapped chromatographic pesf of
ofloxacin enantiomers in a sample could be successfully gs®mk and enantiomeric purity could be accurately
determined without requiring baseline enantioreiolu between peaks by using multivariate chemometri
techniques. The samples of ofloxacin were paytialantioseparated with a (R, R) - Whelk- O-2 dhé@umn
under reversed phase condition. Mobile phase wasnB0 potassium dihydrogen phosphate (pH = 2.6) and
methanol [60:40, v/v] using 20 pg/ml paracetamolim®rnal standard. The flow rate was 1.8 ml / migignals
detected with a diode array detector within a waweglth range from 240 to 260 nm at 5 nm intervalse T
developed methods were applied to the quantitadivalysis of the investigated enantiomers in tabletBLC-
chemometric techniques using DAD provide reliabkults with high sensitivity, accuracy and robests as well
as high peak purity assessment via DAD empowereBGR and PLS. Chiral HPLC-chemometric combination
techniques using stronger mobile phases can elatkee all interesting peaks and overcome the usloaver
enantioresolution factors, therefore, it reduce lgs# cost.

Key words: multivariate techniques; Chiral high performanmpid chromatography; overlappedchromatograms;
ofloxacin enantiomers.

INTRODUCTION

Ofloxacin is (%)-9-Fluoro-2, 3-dihydro-3-methyl-1@-methylpiperazin-1-yl)-7oxo-7-Hpyrido [1,2,3-d&]4-
benzoxazine-6-carboxylic acid (Fig. 1). Its cherhfoamula is GgH,oFNsO, and molecular weight is 361.4 g [1].
Ofloxacin is a second generation fluoroquinolongnaiorobial agent with a 6-fluoro substituent an@-aiperazinyl
substituent on the quinolone ring structure [2]

Levofloxacin is the (-)-S form of ofloxacin andistan active antimicrobial agent. It is substattiaiore active than
ofloxacin [3-5]. Ofloxacin melts at 270 to ZX3[5]. The solubility of ofloxacin varies dependingon pH [6, 7].

The official method of assay of ofloxacin as repdrin British Pharmacopoeia (B.P.) [8] is the najuepus
titration method. Several spectrophotometric methaere reported for assay of ofloxacin in pharmtacau
formulations [9-12]. Ofloxacin was also determinday spectrofluorimetry [9, 13] and flow-injection
chemiluminescence [14, 15]. Atomic absorption smsciopy was also used for determination of oflax§@j 16].

Different HPLC methods were reported for the assfathe fluoroquinolones in dosage forms, serumpeurand
other biological fluids [17, 18]. Few methods wereported for separation and determination of xaftin
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enantiomers such as ionic liquid — assisted ligexahange [19, 20], HPLC separation by a chiraimstaty phase
[21] and nano-liquid chromatography [22].
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Fig. 1: Chemical structure of ofloxacin.

Strongly overlapped chromatographic profilesa sample could be successfully processed anutiengeric purity
could be accurately determined without requiringg@d baseline enantioresolution between peaks kg us
multivariate chemometric techniques [23].

DAD response will eliminate the errors of singlgnession equations based on single wavelength amwde
multichromatographic data in single run. This pdwoe reduces the time of analysis and consumpftiogragents
[24].

Combination between HPLC and multivariate analysigvides a powerful technique for purity assessnwnt
chromatographic peaks. DADdetector can analyze pasky by comparing spectra within a peak. A ppeak has
matching spectra throughout the peak (at all wangthes) [25] in addition to purity assessment predicy the
multivariate methods through principle componeralgsis (vector analysis) [26].

Classical least squares (CLS), sometimes known-amitix calibration, can be applied to simple systevhere the
concentration values of all the components pregerthe training samples are provided. Principal ponent
regression (PCR) is sometimes described as perigrenieast squares regression of the projectiotiseoflata onto
the basis vectors of a factor space using invezast Isquares. Partial least squares (PLS) methadnigltivariate
calibration based on factor analyg2§- 30].The basic concept of PLS regression was origirdgleloped by Wold
[31]. A detailed description of the mathematicahpiples of the PLS algorithm was reported by Mastand Naes
[32]. PLS method involves simultaneously the indefent and the dependent variables in the data @ssipn and
decomposition operations [26, 28, 33].

Chemometric calibration techniques have been atlifor the resolution of overlapping spectra foe th
determination of active compounds in samples coimgitwo or more compounds [34-38]PLC-chemometric
combination techniques have been applied to simedtas determination of some drugs in a multicompbne
dosage form [39- 41].

MATERIALS AND METHODS

2.1. Apparatus and software

A Dionex UltiMate 3000 RS system was used, (TheBuo@ntific™, Dionex™, Sunnyvale, CA, USA), equipped
with Quaternary RS pump, RS auto-sampler injeckbermostated RS Column Compartment and RS Diodgy arr
detector (DAD). The instrument was connected to ell Rompatible PC, bundled with Chromeleon® 7.1
Chromatography Data System software. The HPLC colwas (R, R)-Whelk-O 2 (1@m, 4.6 mm x 250 mm),
(Regis Technologies, Inc. Morton Grove, IL, USAaritha HI 8314 pH Meter was used to adjust the pkhef
buffer used in the mobile phase. Data acquisitias ywerformed on Chromeleon® 7.1 Chromatography Data
System software at selected five wavelengths (24@#6nm, 250nm, 255nm and 260 nm). CLS, PCR, arfd PL
analyses were carried out using the Chemometricdbda 3.02 software [42] for use with MATLAB 6.

2.2. Chromatographic conditions

The samples of ofloxacin were partially enantiosefal with a (R, R) -Whelk- O-2 chiral column undeversed —
phase condition. Mobile phase consists of 50 mMagsittim dihydrogen phosphate (pH = 2.6) and metH&0a10,
vIV] using 20 ug / ml paracetamol as internal staddThe flow rate was 1.8 ml / min at 5. Signals detected
with a diode — array detector within a wavelengthge from 240 to 260 nm at 5 nm intervals.
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2.3. Materials

Puredrugs

Racemic (x) ofloxacin (99.90%), levofloxacin (99%6Pand paracetamol (99.80%) were kindly suppliedSigma
Company for Pharmaceutical Industries, Egypt.

Pharmaceutical preparations
Ofloxin ® 200mg film coated tablets product of Kahira Phar@h&m. Ind. Co., Cairo-Egypt.

Levofloxacin® 750 mg film coated tablets product of EPCI- Theyign Co. for Pharmaceutical & Chemical
Industries, Industrial Zone, Bayad El-Arab, BenieBuEgypt.

2.4. Reagents

Methanol was HPLC grade. Potassium dihydrogen giaispand phosphoric acid were of analytical grade.
Phosphate buffer was 50 mM potassium dihydrogersytite adjusted to pH 2.6 using phosphoric acid the
filtered through a membrane filter 0428 and degassed using sonication.

2.5. Standard solutions and calibrations

Ofloxacin, levofloxacin and paracetamol (interntdnglard) were weighed (50 mg each) and transfaoetiree
separate 50ml volumetric flasks and dissolved imR2®f methanol and make up the volume to the mtk the
mobile phase. Aliquots from the stock solutionseath drug were appropriately diluted with the mmligihase to
obtain working standard solutions of 1@@ml for each drug. A training set of ten synthatixture solutions in
different combinations containing 0-3@/ml (+)-R- ofloxacin(l) and 13-5Qg/ml (-)S- ofloxacin (II) was used to
develop the chemometric calibrations. A validati®t containing ten synthetic binary mixtures in thege of 5-
34ug/ml and 16-5Qug/mi for (1) and (II), respectively, was preparedrh the above stock solutions. Triplicate |20
injections were made for each solution and chrogramhed under the specified conditions using p@@mi
paracetamol as internal standard (IS).

2.6. Sample preparation

Ten Ofloxin” film coated tablets were accurately weighed anelyi powdered in a mortar. An amount equivalent to
one tablet content [200 mg of (I) and 200mg of] {ias dissolved in 30 ml of methanol. After 30 rofrmechanical
shaking, the solution was filtered in a 100 ml voéiric flask using Whatmé&rfilter paper. The residue was washed
thrice, each with 10 ml of the solvent. Then théuwze was completed to 100 ml using mobile phasé&ale
dilutions were made using the mobile phase. Theespmcedures were performed for sample preparaifon
Levofloxacir film coated tablets. An amount of the tablet eglént to one tablet content [750mg of (I1)] was
taken and the solution was prepared by the saneguoes as in Ofloxth

RESULTS AND DISCUSSION

3.1. Method Development and Optimization

Many trials were done to get enantiomeric sepanabibofloxacin isomers with good chromatographisotation
using a (R, R) -Whelk- O-2 chiral column under nakphase and reversed phase conditions using $ewebile
phase systems with different chromatographic candit varying the type of the solvent, organic miedifand
buffer at different pH, percentage and flow rateas@ine resolution was hardly achieved but with low
enantioseparation factors (not more than 1.18)tldun time was too late (more than 40 min).

The mobile phase was chosen after several tridts methanol and buffer solutions in various projpog and at
different pH to achieve partial enantioseparatiathiw a shorter run time. Ofloxacin enanaiomers evpartially
separated with a (R, R) - Whelk- O-2 chiral colunmder reversed —phase condition. A mobile phassistsnof 50
mM potassium dihydrogen phosphate (pH = 2.6) antham®l [60:40, v/v] at flow rate was 1.8 ml / mirithv
injection volume 20 pl was found to be suitable fartial enantioseparation of ofloxacin isomershigir synthetic
mixtures (Fig.2) and in their tablet (Fig.3) with & run time less than 14 min using a (R, R)- Whelk2 chiral
column under reversed —phase condition &C28sing 20 pg/ml paracetamol as internal standdriler these
chromatographic conditions, chromatograms wereiddiafor (+) -R- ofloxacin (1) and (-) - S- ofloxac(Il) with
retention times 13.501 + 0.065 and 12.062+ 0.048 for (1) and (ll), respectively and 2.463 + 0.1fd¥ IS.
Chromatograms corresponding to the training andlatbn sets (Table 1) using 2@/ml paracetamol as IS by
DAD at five wavelengths set, 240 nm, 245 nm, 250 285 nm and 260 nm were obtained.

It is difficult to determine component purity froaxchromatogram because the peak shape itself dvesveal that
it actually corresponds to two or even more comptmeHowever, DAD detector can analyze peak purity
comparing spectra within a peak. A pure peak hashiray spectra throughout the peak (at all wavetles)g
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Fig.2: HPLC chromatograms of 20ul injection of a mixture in training set containing 36 pg/ml (+) -R- ofloxacin (1) and 36 pg/ml (3 S-
ofloxacin (I1) using 20 pg/ml paracetamol as IS (ll) at five different wavelengths [ a) 240 nm, b) 28nm , ¢) 250nm, d)255nm and
€)260nm ]

The obtained multiwavelength detections produckeidiht peak area information about qualitative qudntitative
properties of the analyzed compounds. Simultandates collection at multiwavelengths provides thpligption of
multivariate calibration techniques, to these HPd#&ia for quantitative studies. The application afltiariate
methods, including CLS, PCR and PLS, to the chrographic data is a new approach for the simultasieou
guantitative analysis of ofloxacin enantiomers sedse obtained by using the peak-area ratio of eaafpound to

IS versusits concentration. Afterwards, these peak areagais HPLC data sets were used to construct the
multivariate calibrations as HPLC-CLS, HPLC-PCR &ilL.C-PLS.

Table 1 Mixtures of (+) -R- ofloxacin (I) and (-) -S- ofloxacin (Il) used in the training and validaton sets

Mixture no. Training set Validation set
() pg/ml (1) pg/ml (1) pg/ml (1) pg/ml
1 0 50 5 50
2 8 13 12 16
3 13 16 16 21
4 15 15 20 22.5
5 17 22 24 24
6 20 25 26 31
7 22 27 27 27
8 28 33 24 29
9 36 36 30 30
10 36 41 34 34

In this study, we explored the role of multivariégéehniques as a mean of extracting informatioruaboantiomeric
composition of ofloxacin samples from chromatogiephatrix data obtained after partial resolutionpefks in a
typical chiral chromatographic separation followby diode-array detectionUsing multivariate chemometric
techniques, strongly overlapped chromatographifilpsoof ofoxacin enantiomeiia a sample could be successfully
processed and enantiomeric purity could be acdyratketermined without requiring a good baseline
enantioresolution between peaks [23].
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Fig.3: HPLC chromatograms of 20ul injection of assay solution of Ofloxif? film coated tablet solution in presence of 20 pg/m
paracetamol (lll) at five different wavelengths [ § 240 nm, b) 245nm , ¢) 250nm, d)255nm and €)260nm]

DAD provides multichromotographic data in one rbng reduces the number of injections, saves tirdereagents.
Multivariate — HPLC combinatiotechniques permit the removal of errors and ressdaf calibration of classic
HPLC based on a single wavelength. Thus, the $éhgitaccuracy and precision of the HPLC-chemometr
calibrations are higher than that provided by tlassic- HPLC method. HPLC-chemometric methods mieviigh
purity assessment via DAD empowered by PCR and Rhlementation of the multivariate calibration @lighms
is applied as shown in the followirsgction.

3.2. Processing of HPLC Data

A training set consisting of the mixture solutionthe concentration range of 0-8§/ml (+) -R- ofloxacin () and
13-50 (-) - S- ofloxacin (1) with 20pug/ml IS wasgpared. The ratio of peak area for the trainingwvses obtained at

a five wavelength set (240 nm, 245nm, 250nm, 25%md 260nm) for the partially separated peaks. The
chemometric calibration techniques, CLS, PCR, dnf, Bvere applied to the prepared training set édheasured
HPLC data set. The concentration of each enantiamesamples was determined by the HPLC-chemometric
calibrations.

3.2.1. HPLC-CL S Approach

The coefficient matrix) was calculated using the linear equation systasedh on the relationship between the
data of the ratio of peak areas and training sgtrdplacing the coefficient matriXKj into the linear equation
system, HPLC-CLS calibration was obtained. The igteth of an unknown concentration of the enanticsnef
ofloxacin in samples was carried out by the HPLCS@alibration. The calibration and data treatmestendone by
CLS algorithm by means of the Chemometrics ToolB@®2 software [42for use with MATLAB 6.

3.2.2. HPLC-PCR Approach

The HPLC-PCR calibration was constructed usingR@®R algorithm. In this case, the square matrixhefratio of
peak areas data was obtained by decompositionadf geea values. Linear correlation between thaitrgiset and
decomposed peak area values was used to obtaiiPth€-PCR calibration. The obtained HPLC-PCR catibra
was applied to the determination of both enanatisrirethe synthetic mixtures and tablets. Chemado®eifoolbox
3.02 software [42] for use with MATLAB 6 was usext both the calculation of calibration and datatmgent.
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3.2.3. HPLC-PLS Approach

In this calibration model, both peak area data @mtentration set were decomposed. HPLC-PLS ctbinravas
obtained using the relationship between the deceegp@eak area data and concentration set. The &mbun
ofloxacin enantiomers in samples was determinedgutie HPLC-PLS calibration. The mathematical tresadts
have been performed by means of the Chemometriobdw 3.02 software [42] for use with MATLAB 6. brder
to validate the developed calibrations, an indepahdset of validation synthetic mixtures containifig-R-
ofloxacin (I) and (-) - S- ofloxacin (Il) composgitis given in Table 1, was prepared and analyzed. filean
percentage recoveries, standard deviations S.Drelative standard deviations (R.S.D.) are indiddte Table 2.
The results contributed to the high accuracy aedipion of the developed HPLC-chemometric methods.

Table 2 Assay results of (+)-R- ofloxacin (I) and-J-S- ofloxacin (Il) combinations in synthetic mixtures (validation mixtures) by the
proposed HPLC-chemometrics methods

Found %
Validation mixture no. HPLC-CLS HPLC-PCR HPLC-PLS
0] (m 0] (n (0] (n
1 101.00 99.92 101.00 99.90 101.00 99.90
2 100.67 99.56 100.58 99.56 100.58 99.56
3 100.69 99.57 100.69 99.52 100.69 99.52
4 100.10 99.91 100.10 99.91 100.10 99.91
5 99.25 100.38 99.21 100.33 99.21 100.33
6 99.42 100.19 99.39 100.19 99.39 100.19
7 98.93 101.00 98.89 101.00 98.89 101.00
8 100.63 99.72 100.63 99.72 100.63 99.72
9 100.97 99.43 100.93 99.43 100.93 99.43
10 99.97 100.03 99.94 100.03 99.94 100.03
Mean 100.163 99.971 100.136 99.959 100.136 99.959
+S.D. 0.749 0.468 0.755 0.468 0.755 0.468
R.S.D.% 0.748 0.468 0.754 0.468 0.754 0.468

S.D. standard deviation.
R.S.D. relative standard deviation.

Determining how many factors to be used in thebealion is a key step in factor based techniqu&R(Bnd PLS).
Only those factors that contain analytical inforimatmust be kept. The discarded factors shouldadomnly noise
[26, 43]. The Chemometrics Toolbox 3.02 Softwartersf several indicators which could be used foedeining

the optimum number of factors (rank). The crosg&dadion procedure leaving out one sample at a time used for
this purpose [26, 44] and the predicted residualresum-of-squares, (PRESS) was calculated.

PRESSZZni=1 (CiPredicted_ CiTrue)Z

Where G denotes the predicted concentration;"®® represents the true concentration and n is tha tot
number of validation samples. A better way for stifg) the optimum number of factors involved thegation of

a calibration for every possible rank. Each catibra was used to predict the concentrations foret of
independently measured, independent validation kEmmfhen the PRESS was calculated [26]. Another tma
determine the optimum number of factors was theviig F-test on reduced eigenvalues (REV) accortbnthe
method of Malinowski [26].

To develop the HPLC-PCR model for partially enasgjparated chromatograms, the following indicatoicfions
have been used to select the optimum number adadPCRPRESS, PCRREV, PCRFIT and PCRFITV illusttat
in Fig.4. A rank of two factors was found to be dpimum system rank according to all the studreticators.

To develop the HPLC-PLS model for partially enasgiparated chromatograms, a rank of two factors alss
found to be the optimum system rank according t6 RS (PRESS for PLS), PLSREV and PLSCRS indicators.

According to the studied indicators, the HPLC-PQRI &lPLC-PLS models were constructed using two facto
succeeded to span nearly all the data leaving madyigible residuals. The predictive ability of adel could be
defined using several validation diagnostics. Thaskide the standard error of prediction (SEP, itean squared
error of prediction (MSEP), the root mean standardr of prediction (RMSEP) and the variance oftizton (<)
[26,33]. The MSEP and RMSEP characterize both teaeracy and the precision of prediction [33].

SEP= ni_ CiPredicted_ Tru 2/ -1 Y2
MSEPE:ZE'l—( (CAPredicted_Cquze)z?n ]1
RMSEP= IE_:ln_ I(CAPredicted_ CiTrue)Z/ n ]1/2
S2 - Zni=1 (CiPIrE%Jictetli_ QTrue _ bias)Z/ n-1
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where GP®d® s the predicted concentration, ¢ is the true concentration and n is the total nunabealidation

samples. The numerical values of SEP, MSEP, RMSitPsaare indicated in Table 3. The small values of the

calculated validation diagnostics indicate the iggigle error of prediction and the high predictiability of the
proposed methods.
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Fig.4: Plots of 4 indicator functions (: PRESS, 2%: REV, 3" FIT and 4™: FITV) versus number of factors for the PCR modelof
ofloxacin enantiomers

Another way to validate the models and to exantieerésults is the predicted versus true conceoiratiot. In this
plot, points are expected to fall on a straight limith a slope of one and a zero intercept [44) Thrrelation
coefficient (r) is calculated for each calibratitm indicate the quality of fit of all data to a a&tht line. The
regression analysis for these linear relationsigs carried out and the results are shown in Tabléhe absence of
bias was proved by determining the confidence éirfor the intercept, a, and the slope, b, at tH# 8gnificance
level [45]. The upper and lower confidence limite ahown in Table3.

Table 3 Statistical parameters of the validation sythetic mixtures of (+)-R- ofloxacin (I) and (-) -S- ofloxacin (Il) using the proposed
HPLC - chemometrics methods

Method SEP MSEP RMSEP g a Lower = Upper b Lower**  Upper~ r
95% 95% 95% 95%

0
CLS 0.172 0.0267 0.1634 0.0340 0.0784 -0.2913 0.44819960. 0.9809 1.0126  0.99981
PCR 0.174 0.0273 0.1652 0.0356  0.0795 -0.2936 0.452560964 0.9804 1.0124 0.99981
PLS 0.174 0.0273 0.1652 0.0356 0.0795 -0.2936 0.45256096@ 0.9804 1.0124  0.99981
(Im
CLS 0.122 0.0135 0.1162 0.0211 -0.0006 -0.3214 0.3200/M999 0.9891 1.0107 0.99991
PCR 0.123 0.0136 0.1167 0.0217 -0.0005 -0.3217 0.321609998 0.9890 1.0106  0.99991
PLS 0.123 0.0136 0.1167 0.0217 -0.0005 -0.3217 0.321609998 0.9890 1.0106 0.99991

SEP, standard error of prediction; MSEP, mean sqdagrror of prediction; RMSEP, root mean standameeof prediction; €, variance of
prediction; a, intercept; b, slope; r, correlatiaoefficient.
" Lower and upper confidence limits for the intercapthe 95% confidence levélLower and upper confidence limits for the slopéhat95%
confidence level.
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For each enantiomer, using the three developedvatite models, the 95% confidence interval of ititercept
included the ideal value of zero and that of tlopslincluded the ideal value of one. This gavecition of good
fitness and absence of bias which confirmed thenias of the developed methods. Furthermore, nplsgh
appeared to be unusually far from the line tharréise of the data.

3.3. Analysis of pharmaceutical dosagi®rms
The developed HPLC-CLS, HPLC-PCR and PLS-HPLC nugheere applied to the simultaneous determination o

ofloxacin enantiomers in commercial Ofloxthfilm coated tablets. Satisfactory results wereatetd for each
compound in good agreement with labeled claim (@4l

The developed multivariate — HPLC methods were ajsglied to determination (-) - S- ofloxacin in coercial
Levofloxacin ® film coated tablets under the sarheomatographic conditions (Fig.5). Satisfactoryutesswere

obtained in good agreement with labeled claim (&)l

Table 4 Determination of (+) -R- ofloxacin (1) and(-) - S- ofloxacin (Il) in Ofloxin® film coated tablets by the developed HPLC-
chemometrics methods

Recovery%*
Sample (+) -R- ofloxacin (-) - S- ofloxacin
HPLC-CLS HPLC-PCR HPLC-PLS HPLC-CLS HPLC-PCR HPLC-PLS
1 98.72 98.72 98.72 101.12 101.12 101.12
2 100.87 100.87 100.87 99.23 99.23 99.23
3 101.12 101.12 101.12 99.27 99.28 99.27
4 100.60 100.59 100.59 99.49 99.48 99.49
5 99.48 99.48 99.48 100.46 100.46 100.46
Mean 100.158 100.156 100.156 99.914 99.914 99.914
+S.D. 1.019 1.018 1.018 0.839 0.838 0.839
R.S.D.% 1.018 1.017 1.017 0.840 0.839 0.840

* Ofloxin ® film coated tablets labled to contaif@mg (+) ofloxacin per tablet.
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Fig. 5: HPLC chromatograms of 20uL injection of assay solution of Levofloxacifi film coated tablet solution in presence of 20 pug/m
paracetamol (IS) [ a) 240 nm, b) 245nm , c) 250nm™)255nm and e€)260nm]

124
www.scholarsresearchlibrary.com



Amira H Kamal et al

Der Pharma Chemica, 2015, 7 (2):117-126

Table 5 Determination of (-) - S-ofloxacin in Levdbxacin ® film coated tablets by the developed HPL@nultivariate methods

Sample Recovery %

HPLC-CLS | HPLC-PCR | HPLC-PLS

1 101.34 101.33 101.33

2 101.63 101.63 101.63

3 99.26 99.26 99.26
Mean 100.743 100.74 100.74
+S.D. 1.293 1.291 1.291
%R.S.D. 1.283 1.281 1.281

* Levofloxin ® film coated tablets labled to comtal50 mg (-)-S-ofloxacin per tablet.
CONCLUSION

This study explored the role of multivariate tecfuds, as a mean of extracting information abouht&vaeric
composition of ofloxacin samples from chromatogiephatrix data obtained after partial resolutionpefks in a
chiral chromatographic separation followed by diadey detection. Using multivariate chemometrichtgques,
strongly overlapped chromatographic profile investigated enantiomern® a sample could be successfully
processed and enantiomeric purity could be acdyratetermined without requiring baseline enantioheion
between peaks. The developed methods were applitfte tquantitative analysis of the investigatednéneners in
their synthetic mixtures and in tablets. HPLC-charatric techniques using DAD do not require tedieakdation
steps and eliminate the errors of single regressgprations based on single wavelength and proeligbte results
with high sensitivity, accuracy and robustness ab &s high peak purity assessment via DAD empoavesePCR
and PLS. DAD provides multichromatographic dataimgle run. This procedure reduces the time ofyaigand
consumption of reagentsHPLC-chemometric techniques applied to strongly rieygped enantiomeric
chromatographic profiles reduce analysis timauiging stronger mobile phases to elute earliemédiresting peaks
and overcome the usual lower enantioresolutiorofacnd, therefore, it reduce analysis cost.
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