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2D-ITP-CZE-MS/MS METHOD FOR ANALYSIS OF SEROTONIN IN URINE
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Introduction:

Serotonin, chemically 5-hydroxytryptamine is monoamine with various biological functions. The major part of serotonin (95%) is synthesized from amino
acid L-tryptophan in enterochromaffin cells in the gut. Serotonin interacts with receptors in the gastrointestinal tract, and affects gut functions (1). Serotonin
can be found in platelets and also plays a role in inflammation and immune processes. Alterations in serotonin signaling have impact on inflammatory diseases
— inflammatory bowel disease, allergic airway inflammation, or rheumatoid arthritis (2). In the CNS, serotonin acts as neurotransmitter. Its higher or lower
concentrations in certain parts of brain are connected with neurologic and mental disorders (3).

Serotonin is therefore an interesting molecule and its concentrations in body liquids can provide valuable information. Typically, serotonin is determined in
cerebrospinal fluid, plasma, and urine. Urine collection represents a noninvasive method without patient’s traumatizatio

New 2D-CE method, coupling capillary zone electrophoresis (CZE) and isotachophoresis (ITP) with tandem mass spectrometry MS/MS dete
developed.

Materials and methods:

The capillary electrophoresis analyzer EA-102 (Villa Labeco, Spisska Nova Ves, Slovakia) was used in two-column coupling arrangement. The first column
served for ITP analysis. It was provided with 800 um inner diameter, 90 mm total length. It was made of poly hylene and d with built-in
contactless conductivity detector. The second one, 160 mm x 300 um inner diameter polytetrafluoroethylene capillary, was used for CZE step.

Before each analysis, columns were manually rinsed with electrolyte. Samples were injected into the ITP capillary {via injection block) by the 10 uL
Hamilton syringe. Hydrodynamically closed system is ch ized by ing larger inner di; pi to hydrod ically open system.
Injected volumes can be therefore higher.

In the first = ITP capillary, sample was separated and continued into the second — CZE capillary. Between ITP and CZE was performed “a cut”, which made
main part of matrix without analyte not be allowed to enter the CZE capillary (see Fig. 1, upper trace)

ITP-CZE measurements were carried out in a constant current mode, at room temperature. The current in the first step was 300 pA, and 40 pA in the second
step. Win ACES software, version 1.4 (Faculty of Natural Sciences, C L lovakia) was used to control of the analytical protocol.

The CE analyzer was equipped with triple quadrupole mass spectrometry detector (Agilent Technologies, Santa Clara, CA), with connection provided via
the elution block (4).

Results and discussion:

he method was optimized and validated according to the US Food and Drug ion guidance for bi lytical method In
electromigration methods, analytes are in an el ly , therefore the choice of suitable electrolyte system plays cruical role in
method Using mass sp y determines some characteristics of electrolyte systems: they should be volatile and have low ionic strength (5).
Various combinations of electrolyte systems were tested (with NH,Ac — ammonium acetate, NH,Fo — ammonium formate, HAc — acetic acid, HFo — formic
acid). Optimal composition of the electrolyte sestem was:
*ITP stage — LE (leading electrolyte) = 10mM NH,Ac + 20mM HAc (pH = 4.5)

TE (terminatig electrolyte) = 10mM HAc (pH = 3.3)

*CZE stage — BGE (background electrolyte) = 20mM HAc (pH = 3.1)

For method validation, working solutions of in were prepared. Calibratic ions on eight levels (0,08-41,43 ng/mL) were made
by spiking serotonin standard into Surine™. The same matrix — Surine™ was used in preparation of quality control samples at three concentration levels
(0,08286-20,714 ng/mL). F such as selecti linearity, i and recovery, were achi limit of i
(LOD) was found at very low, pg/mL ion level. The d method was successfully applied for the determination of serotonin in human urine
samples.

Fig.1. Analysis of serotonin by ITP-CZE-MS/MS method.

The upper figure shows the first - ITP step, where the comparation level determines analytes, which enter
CZE step (major matrix constituents are excluded). Sample is serotonin standard in Surine™
concentration level (near limit of quontification - LOQ). The figure on the left is MRM diagram illustrating
CZE separation (with serotonin concentration near LOQ). The figure on the right is MRM diagram illustrating
CZE separation of a human urine sample.

in low

Conclusions:
ding to the obtained results, proposed method is an and sensitive tool for determination of
in real biological samples. Combination of two el i methods, CZE and ITP, allows to
determine serotonin in diluted human urine without ti ing sample pr Method enables
to detect very low concentrations of serotonin (at pg/ml level).
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Introduction:

Palbociclib and ribociclib are novel anticancer agents used in advanced breast cancer treatment.
Pharmacologically, they act as inhibitors of cyclin-dependent kinases 4 and 6 (CDKi) and are often combined
with antiestrogen drugs such as anastrozole, letrozole or fulvestrant in order to enhance the overall survival
(1). These therapeutic options are still relatively new and prone to inter-individual variabilities. Since the
therapeutic outcomes in cancer treatment aren’t immediately apprehensible while bearing a risk of toxicity at
higher doses, it is possibly beneficial to monitor the plasma concentrations of these medicines (2). Therefore,
sensitive and selective new bioanalytical methods, capable of determining extremely low concentrations of
the analytes, need to be developed. In this work, chromatographic behaviour of the aforementioned five
drugs was examined and appropriate detection methods established, in order to provide a basis for
pharmacokinetic studies and therapeutic drug monitoring.

Materials and methods:

1 mg/mL standard stock solutions of ribociclib, anastrozole, letrozole and fulvestrant were prepared in
methanol, while palbociclib was prepared as a 0.25 mg/mL solution in 50 % V/V acetonitrile. Sample
solutions were prepared by mixing the appropriate volumes of the stock solutions and diluting to the final
concentration with 65 % V/V methanol.

The samples were analysed using an Agilent 1100 high performance liquid chromatograph (HPLC) coupled
with a diode-array detector (DAD) and a fluorescence detector (FLD) and a Waters Acquity ultra-high
performance liquid chromatograph (UHPLC) coupled with a single quadrupole mass spectrometer (SQ-MS).
Five reverse-phase chromatographic columns were considered, as shown in Table 1. Gradient elution, with
the tested mobile phase additives shown in Table 2, was applied. Methanol (MeOH) and acetonitrile (ACN)
were examined as the organic mobile phase components. Flow rate was varied between 0.4 to 1.5 mL/min
and temperature between 25 and 50 °C.

Table 1: tested chromatographic stationary phases  Table 2: tested mobile phase pH values

Column Dimensions Particle size Additive in the pH of the
(mm) (um) aqueous phase aqueous phase
Merck LiChrospher C8 250x4 5 0.1 % V/V phosphoric acid 23
Agilent Zorbax C18 250x4.6 5 0.1 % V/V formic acid 2.8
Waters XBridge C18 150x4.6 35 0.1 % V/V acetic acid 3.8 o
Waters XBridge Phenyl ~ 150x4.6 35 cCmNammonlinacetate 53 iz
buffer
Ph Ki i 300
enonjenex inetex 150%4.6 26 10 m!VI ammonium 76 25
Biphenyl bicarbonate o
References:
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Picture 1: chemical structures of the analytes

Table 3: optimised gradient composition
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Picture 2: representative chromatogram of a 50 pg/mL standard solution of all five analytes
in 65 % V/V methanol under optimised conditions, detected by DAD at 220 nm
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Table 4: notable chromatographic parameters obtained under optimised conditions

Name Retention Resolution DAD absorption DAD limitof FLD limitof Mainion ESI+ MS limit of
Time maximum detection detection (m/z) detection
(min) (nm) (ng/mL) (ng/mL) (ng/mL)
Ribociclib ~ 4.163 270 0.03 s 435.45 52.2
Palbociclib  4.911 15.0 366 0.11 > 448.41 40.0
Anastrozole  6.904 37.9 210 1.24 0.91 294.27 19.8
Letrozole  7.114 3.8 240 0.10 0.03 217.17 16.6
Fulvestrant  8.748 28.2 210 1.00 0.34 607.67 2.0

Results and discussion:

Chemical structures of all analytes, along with their pKa values predicted by ChemAxon, are shown in Picture 1.

Due to favourable column chemistries, acceptable results were obtained using phenyl and biphenyl stationary phases.
The biphenyl column showed best resolutions and peak shapes in the shortest analysis time so it was therefore
selected as optimal.

Alkalisation of the mobile phase showed deleterious effects on the peak shapes and resolutions of the weakly basic
CDKi. As expected, acidic conditions proved optimal, as the adsorption of the positively charged CDKi to any remaining
deprotonated silanol groups was minimalised, while they also eluted early owing to their high degree of ionisation.
0.1 % V/V formic acid, added to both the aqueous and the organic phase, was selected due to its MS-compatibility.
Methanol and acetonitrile were tested as the organic mobile phase components. Even though methanol is
recommended over acetonitrile with phenyl-based stationary phases, acetonitrile showed superior results and was
used, with the final gradient conditions depicted in Table 3.

Flow rate of 0.5 mL/min was chosen to enable splitless MS analysis, and the column was thermostated at 25 °C, since
higher temperatures didn’t prove beneficial.

DAD was used in preliminary studies, with the analytes’ maximum absorption wavelengths presented in Table 4. It was
also established that anastrozole, letrozole and fulvestrant could be determined using FLD. Since anastrozole showed
the weakest fluorescence, but still higher LOD-s than on DAD, the detection wavelengths (excitation at 210, emission
at 310 nm) were set accordingly. Fulvestrant and letrozole could be simultaneously determined at the same
wavelength pair. The detection limits achieved on DAD and FLD are also shown in Table 4.

An SQ-MS was finally used to evaluate the most prominent ions, listed in Table 4 along with the achieved detection
limits.

Conclusion:

A new HPLC-DAD-FLD-MS method for the simultaneous determination of palbociclib, ribociclib,
anastrozole, letrozole, and fulvestrant, was developed. The optimal conditions include: a 150x4.6 mm,
2.6 um biphenyl column thermostated at 25 °C, mobile phase in gradient elution at 0.5 mL/min flow
rate, consisting of water and acetonitrile, both containing 0.1 % V/V formic acid. The representative
chromatogram is shown in Picture 2, with the chromatographic parameters listed in Table 4. The
proposed method could further be utilised for plasma sample analysis. Appropriately low limits of
detection and quantification should be achieved using MS detection, and, if necessary, sample
preconcentration.

2o 1250 1o
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Introduction ‘ Materials and Methods Discussion
’ Spontaneous regression of cancer In the cell research we used PC3 . An interesting fact in this area is
is defined as the partial or cells, cultivated on DMEM medium, the presence of antibodies against
complete disappearance of a trypsin passaged and treated with: . carbonic anhydrase | in the sera of
‘ malignant tumor without any l a) sera from patients with some patients. It should be noted
treatment or therapy which is spontaneous tumor regression, b) ) that the presence of these
' . considered significant impact on mouse sera with anti-CAl antibody, antibodies was correlated with an
neoplastic disease (1). The c) pure anti-CAl antibody isolated increased probability of survival
mechanism of this phenomenon is ' from human erythrocytes. In the (2). Our research team also proved
still unknown and therefore it is a . analytical research after collecting : this fact. In the future we will
great challenge for our research samples from cell research, we will focus on metabolomics research,
team to use advanced analytical _ ' use UHPLC in combination with and we will try to understand the
methods to help understand its detectlon techniques based on mechanism of spontaneous tumor
. nature. We assume that research HRMS, MS/MS. regression, to discover new

of metabolome and proteome will
significantly clarify this
phenomenon.

oncomarkers and develop
prognostlc or therapeutic tools for
oncologlcal diseases.

AR T
Results
‘ . In the cell research, we observe
: that the simulation of spontaneous

‘ tumor regression with three types

of treatment has a positive
significant effect on PC3 cells-
presence of cytopathic effect.

c.- 0'0
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DEVELOPMENT OF CE-MS METHOD FOR ANALYSIS OF TRIPTORELIN
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Iriptorelin is a synthetic decapeptide (pGlu-His-Trp-Ser-Tyr-D-Trp-
Leu-Arg-Pro-Gly-NH2) which, depending on the treatment protocol, t,, |min| Area Height FWHM
may act as an agonist or antagonist at gonadotropin-releasing hormone

Table 1: Separation parameters for triptorelin in the optimization process in the hydrodynamic injection mode

1M HFo 28,863 5440.67 20939 0404

receptors (GnRH). It causes secretion of the luteinizing hormone (I.LH)
and the follicle-stimulating hormone (FSH) from the pituitary gland.
ILH and FSH induce the synthesis of testosterone and estrogen. The
al antagonism of triptorelin at GnRII receptors is
mainly used in the treatment of hormone-responsive breast cancer. as

10mM HFo 3 21321 285.71 0.481

S0mM 1o 10958.6 356

pharmacologi

> % ; 10mM NH,Fo + 20mM HFo 9282.79
a palliative treatment for prostatc cancer, in the treatment of

20mM 1Fo | 10% MeOHL 21.702 2000

endometriosis, sexual deviations in men, and the premature onset of
puberty. Lower doses and longer dosing intervals enhance its agonistic
effect at the receptors what is abused by athletes to achieve better
sports performance or to prevent side eflects caused by long-lerm
anabolic use. The gonadotropin-releasing hormone and its analogs Figure 1: Product ion MS spectrum of triptorelin.
(buserelin, gonadorelin, triptorelin, elc.) increase testosterone levels in
the body, and therefore they are referred as growth promoters and
were included in the list of banned substances in 2014 (1).

Figure 2: Effect of BGE composition on triptorelin separation, Experiments performed with 120 cm
long separation capillary

INSTRUMENTATION 10 mM HFo " 1MHFo

The CE experiments were carried out on a CE Agilent 7100 system
coupled online with Triple Quadrupole tandem mass spectrometer.
Fuscd silica capillary (ID 50 pm) with the lenght 700 mm was used
for all measurements. L

ch day before the start of the measurement

the clectrolyte was changed, the capillary was flushed with water for

10 minutes and then with the background electrolyte for 10 minutes as 20 mM HFo
well. The separation was performed in a cationic separation regime,
the applied voltage was set at +25 kV and the driving current was 60
pA. Two characteristic m/z transitions were applied in the MRM mode
for unequivocal identification and quantification of triptorelin: 656.5
— 328.3 (quantification transition), and 656.5 — 249.0 (identity
confirmation transition) (Fig. 1). xil Hydrodynamic injection

Figure 3: Comparison of hydrodynamic (green) and electrokinetic (orange) injection.
Experiments performed with 70 cm long separation capillary. Concentration of triptorelin was
50 ng/ml

50 mM HFo .

Electrokinetic injection

STANDARD & SAMPLES SOLUTIONS

Chemicals were purchased in analytical quality from Merck
(Darmstadt, Germany), Sigma Aldrich (Steinheim, Germany), and
Fluka (Buchs, Switzerland). Triptorclin was purchased from Caslo
(Lyngby, Denmark). The stock solution of triptorelin was prepared by
dissolving 0.1 mg of triptorelin in 1 mL of demineralized water.
Working solutions of triptorelin were in the range of 0.05-10 pg/mL
(0.05; 0.1; 0.5; 1, 2, 5; 10) were prepared by proper dilution of the
stock solution by demineralized water.

Memx v

JLTS

In the optimalization process the composition of the background
clectrolyte (BGE) was investigated. Various MS compatible chemical
were used, such as formic acid (HI'0), acetic acid (HAc) and their
ammonia salts (Table 1). From the tested BGEs, the best separation
conditions (migration time, signal intensity, S/N ratio, separation
efficiency) were obtained with the use of 20mM HFo (pH= 2,69)
(Table 1, Figure 2). We also tested the addition of alcohols to the
background electrolyte. These additions of alcohols resulted in shorter
ion time but also lower analytical signal intensitics and peak
(Fig. 2). To improve the sensitivity of the method we tested two
different types of injection — hydrodynamic and electrokinetic.
Electrokinetic injection of the sample (FASS), known as online pre-
concentrating method, was characlerized by enhanced intensity of the
analytical signal. Such approach led to more then 10 times higher
analytical signal when compared to measurements with convenient
hydrodynamic injection (Fig. 3). The predicted limit of detection
(LOD) values were 50 ng/ml (for hydrodynamic injection) and 10
ng/mL (for electrokinetic injection).

CONCLUSIO

In this work, a fas
mcthod for the analysis of triptorclin was developed. Crucial
separation and detection parameters were optimized. Favorable
separation and operation parameters were obtained. The predicted
LOD and L.OQ values are 50 times lower than up to the present
published values. The presented method represents an effective tool
for monitoring triptorelin in model samples.

sensitive, cheap, and ecological analytical CE-MS
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Guaifenesin [(R,S)-3-(2-methoxyphenoxy)-propane-1,2-diol], is an
expectorant that is widely used to treat cough and congestion caused
the common bronchitis, cold and other breathing illnesses.
Guaifenesin provides thinner mucus, increments the lubrication of the
respiratory tract (lungs, nose, and throat) and increases the removal of

mucus. Also, it used in surgery owing to its additive effect on
=

reotics and its activity as a muscle relaxant [1].

modified glassy carbon electrode has been developed. Glassy carbon electrode was modified with electropolymerization of acridine

1955
PHARMACEUTICALS AND SERUM SAMPLES
Isik H., Agin F., Oztiirk G., Kul D.
Karadeniz Teknik University, Faculty of Pharmacy, Department of Analytical Chemistry,
Trabzon, Turkey
/ \ fagin@ktu.edu.tr
R
‘ _ O _ Method: Differential pulse adsorptive stripping voltammetric method for determination of guaifenesin on a poly(acridine orange)
ST

Acridine orange (AO), is an aromatic dye containing nitrogen which is
generally used in cell biology [2]. Due to the structure and molecular
recognition capability of AO, it is can be easily polymerized

for the determination of electroactive molecules.

orange monomer for sensitive determination of guaifenesin. Guaifenesin provided highly reproducible and well-defined irreversible
oxidation peaks at +1.125 V and +1.128 V (vs. Ag/AgCl) in the selected supporting electrolyte and human serum samples, respectively.

range between -0.3 and +1.2 V versus Ag/AgCl in 25 mM PBS at pH 5.5 [3].

electrochemically on the surface of solid electrodes as a redox mediator [Polymerization of AO: AO was polymerized electrochemically on the surface GCE by potential cycling for 20 cycles in the potential J
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Figure 1. DPAdS voltammograms for different Figure 2. DPAdS for different i
chmmli\ms of GUF in 0.04 M BRB solution at pH 7.0 y @in spike serum samples on the PAO modified GC elecmy

of

determination of GUF.

ﬂahle 4. Compared parameters obtained using different electrochemical sensors for lhe\

Electrode Method Linear range (M) LOD (M) Ref.
PCF DPV 1.0x107- 2,510 2.3x10% 4]
MWOCNT/IL/ DPV 1.5%10%- 4.8x104 8.5x10°5 5]
Au-PINPs S/ICNT/GCE DPV 5.0x10% 3.0x104 1.75x10°% (6]
Platin electrode DPV 1.0x104- 3.03x10* - M
PAO modified GC electrode DPAdSV 2.0x107- 1.0x10+4 5.779x10° This work
PCF: Anodized nanocrystalline graphite-like pyrolytic carbon film electrode
MWCNT/IL/GCE: Multiwalled carbon be-ionic liquid modified glassy carbon el d
Au-PtNPs/NFs/CNT/GCE: Carbon be bi Ilic Au-Pt i i i ber hybrid
\ nanocomposite electrode

/CONCLUSION \ / \

Table 1. Validation data of calibration lines for the quantitative

dctermination of GUF by DPAdSV on the PAO modificd GC clectrode.
Supporting Spiked serum Table 2. Thk. results of the determination of GUI‘: from its Table 3. The results for the determination of GUF
electrolyte pharmaceutical dosage form and recovery experiments in from spiked human serum samples.
DPAdSV DPAdSV 0.04 M BRB solution at pH 7.0 by DPAdSV on the PAO
Peak potential (V) 1.125 1.128 modified GC clectrode
Linearity range (1M) 0.200-100 0.400-100
Slope (pA pM!) 3.5%1024 1.11x10° 3.28x102 £ 7.027x10- Syrup (200 mg / 15 mL) DPAdSV
3 Vv Added concentration (M) 6.00x1075
Intercept (pA) -0.286+ 1.25x102  0.588+2.799x102 Labelled claim (mg) g vl ; = ~
% " Amount found (mg)* Obtained concentration (M) 6.022x10°3
Correlation coefficient 0.999 0.995 RSD% Average recovered (%) 100.367
Limit of detection (uM) 5.779x1073 4.794x102 Bias% s
Limit of quantification (uM) 0.018 0.145 Added (mg) RSD% of recovery 0.667
Repeatability of peak current (RSD%) 0,422 0.418 Found (mg)* 100.367 Bias% 0.366
Average recovered (%) 100.367 *Each value of the mean 5 experiments.
Repeatability of peak potential (RSD%) 0.203 0.197 RSD% of recovery 0.667
Bias% 0.367
Reproducibility of peak current (RSD%) 0.657 0.848 ‘ach value of the mean 5 experiments.
Reproducibility of peak potential
(RSD%) 0.248 0.242

In this study, CV and DPAdSV mecthods were used for voltammetric analysis of GUF in the REFERENCES

pharmaceutical dosage forms and human serum samples. The linear response was obtained from 1. Albrecht, H.H.; Dicpinigaitis, P.V.; Guenin, E.P. Multidiscip. Respir: Med., 2017, 12, Article no:31.
2.00x107 to 1.00x10* M with a detection limit of 5.779%10* and a correlation coefficient of 0.999 2. Laureui, F; Lucas, DM.F.; Benati, F.J.; Mello, VE.D.; santos, N.; Linhares, R.E.; Nozawa, C.. Journal of
by DPAASV. The detection limit was obtained lower than the voltammetric methods reported in the birologleal Mestods 2000, 114,23 3,

. sia A £ S 3. Kul, D.. Dogan-Topal. B., Ozkan, S.A., Uslu, B., Journal of Applied Electrochemistry 2014, 44.831-840.
literature. Also, the repetitive replies for the peak current and the peak potential of GUF were 4 Visdi. M. Al Mcll)hods.l()ls.'l(l()). §778-8785. Wl —

obtained with DPAASV on the PAO modified GC electrode. As a result, the presented method 5. Gholivand, M.B.; Khodadadian, M. Elcctroanalysis, 2014, 26(9), 1975-1983.
offered high sensitivity and selectivity for the analysis of GUF in pharmaceutical formulations and 6. Gholivand, M.B.: Azadbakh, A.; Pashabadi, A. Electroanalysis, 2011, 23(12), 2771-2779.
biological samples without the requi of sample p R e extaction 7. Tapsoba, L; Belgaied, J.E.; Boujlel, K. J. Pharm. Biomed. Anal., 2005, 38(1), 162-165

and evaporation steps before to the analysis. j




THE NOVEL APPROACH TOWARDS GRADIENT ELUTION HPLC METHOD DEVELOPMENT
IMilenkovi¢, M., Djaji€¢ N., *Krmar, J.,*Rasevi¢ M., 1Malenovié¢ A.,1Otasevi¢, B., 1Protic, A.

1University of Belgrade — Faculty of Pharmacy, Department of Drug Analysis,Belgrade, Serbia

INTRODUCTION

Gradient elution HPLC finds its purpose in simultaneous analyses of solutes covering wide range of polarities. However, the instrument related factors. especially
dwell volume, are frequently responsible for fizzy transfer and short life cycle of the gradient elution method. Therefore, it is advisable to incorporate dwell
volume into the optimization stage and avoid transfer related failures. The chemometric approach would enable selection of optimal chromatographic conditions
for different HPLC instruments. The aim of this study was to propose and test this approach in gradient elution method’s development. Dabigatran etexilate
mesylate and nine structurally related compounds were selected as suitable model mixture due to its complexity and polarity.
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(P. Hong, P. R. McConville, Dwell
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method transfer?, Waters — The
Science of what’s possible, 2018.)

RESULTS

Method development was supported with an experimental design methodology, namely Placket — Burman for screening and D-optimal design for optimization
purposes. Dwell volumes were included in the optimization phase and in this way the same optimal chromatographic conditions for all three instruments were
selected. They included 10 mM ammonium acetate buffer with pH set to 4.9 using acetic acid, and acetonitrile. The components of the mobile phase were pumped
into chromatographic system with flow rate of 400 pL. min"' in a linear gradient mode: at 0 minutes 24% (v/v) acetonitrile and 76% (v/v) of buffer solution, at 15
minutes 54% (v/v) acetonitrile and 46% (v/v) buffer solution. At 16 minutes the acetonitrile content was back to 24% (v/v) and 76% (v/v) of buffer solution. The
re-equilibration time was set to 5 minutes. The examined chromatographic region is graphically presented and optimal conditions are noticed as the cross sections
(yellow dots). The method was validated and confirmed its utility on all instruments.
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CONCLUSION

The proposed methodology demonstrated its ability to predict joint optimal chromatographic conditions for instruments with different values of dwell volume. The
potential was confirmed on complex model mixture and instruments significantly differing in dwell volume values. In this way the gap between developing and
routine needs could be overwhelmed, followed by facilitated transfer of methods.
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« active pharmaceutical ingredients are offen in salt form

“ weak cation exchange {(WCX) interactions in addition to reverse-phased (RP)
hydrophobic could improve separation

+ method development was governed using Design of Experiments (DoE) — evaluation of
rultifactorial influance simultaneously

% Derringer's desirability function - used for mulliobjeclive decision making during method
opfimization

AlM

*

%+ 1o elucidate experimental factor influence in mixed mode WCX/RP bimodal system on
retention of diverse ionized APIs
“+ to efficiently optimize mixed mode LC method

Analytes:
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Hgure |. Grapniccl presentation of anaytes' s—uctures
Equipment.

+ Dionex 3000, LC
+» Thermao Acclaim Mixed Mode WCX-1 column (3 um: 2,1 x 150 mm)

Design of experiments:
Table 1. Experimental factors for mobile phase composition

EXPERIMENTAL
PARAMETERS

Figure 2. Schemctic
presentat on o statiorary
phase and ana ytes sucrure

LEVELS
&l a +1
ACN (v/v %) 36 A0 50
pPH (acelic buffer) 38

1 {acelic buffer) 26 30 40
Temperature (C) 3C 34 38

< Screening phase: Full Factorial Design 24 (levels: -1, +1)
+ Opftimization phase: Central Composite Design - face-centered (levels: -1, 0, +1)
% Design-Expert 7.0.0 used for obtaining experimental plan and mathematical models

SCREENING PHASE
Acetonitrile (ACN) content:
* the greatest impact on analytes' retention factors (k)
% incregse in ACN content caused a decrease in k

Temperature (T):

“ same as ACN content influence
% much less pronounced

pH:

> opposite effect on anionic and cationic species

» greater ionization of stationary phases' carboxylic graups at higher pH
repulsive interactions with anionic species
aftractive interactions with the cationic analytes are enhanced. vice versa

lonic strength (1):
% stronger influence on cationic analytes than cn anionic ones

Standardized effects of selecied factors on retention behovior of analytes

EXPERIMENTAL F TOR

Fgure 3. Grephical presentation ot experimental facor's standardized otfects on behevior ot
excmined analytes in mixed mode RP/WCX system

“ experimentfal parameters with significant influence on retenfion in himodal
RP/WCX system were evaluated and included ACN (v/), pH, I, T

*» method was successfully eptimized

< optimal factor values were selected to be 47% [v/v) ACN,40 mM acetic
buffer with pH 3,8 and column temperature of 30 °C

@ Presenting author's e-mali: nevena.maljuric@pharmacy.bg.ac.rs

OPTIMIZATION PHASE

All of four factors were included during opﬁmizc:tion phase

Optimization goals:
%k (IBUPROREN) in range 1-10
+*» K({ARIPIPRAZOLE)<10
% K{ACECLOFENAC)=>1
4 a[ATOMOXETINE/ESCITALOPRAM)>1.3.

Statistical evaluation of mathematical models:
< R2, adj. R2, pred. R2 > 0.95

Derringer’s desirability function - set of optimal conditions:
< 47% (v/v) ACN
<+ ACETIC BUFFER (40 mM, pH 3.8)
<+ TEMPERATURE 30 °C
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Figure 4. Grashical presentcticn of Derringer's desirabrlity functicn far detemination
of condtion valuss for optimicl seaaration of crialytes
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INTRODUCTION

Ornidazol, ORN, (1-{3-chloro-2-hydroxy)propyl-2-methyl-5-nitroimidazole or 1-chloro-3-
{-2-methyl-5-nitroimidazole-1-yljpropan-2-0l) is member of  third-generation
nitroimidazoles which has antiprotozoal and antibacterial properties.

Metal nanoclusters, which are luminescent materials, are very promising compared to
organic molecules. Metal nanoclusters consisting of several to hundred atoms, they
exhibit molecular-like properties such as the HOMO-LUMO transition, stereochemical
activity. redox property, and intrinsic magnetism. In this study. a new method has been
developed by using BSA coated copper nanaclusters {CuNCs) for the determination of
ORN from pharmaceutical dosage forms. Characterization of CuNCs and experimental
parameters were made with the following techniques: fluorescence, UV-Vis, FT-IR, TEM,
zeta potential measurement and dynamic light scattering.

EXPERIMENTAL

Instruments

Fluorescence measurements were done by using Varian Cary Eclipse spectroflorimeter
equipped with a Xenon lamp and 10 x 10 mm path length quartz cells. Excitation and
emission slits were 10.0 nm and excitation wavelength was set at 325 nm. UV-Vis
measurements were recorded with Specord 50 Plus {Analytik Jena, Germany). FEI
Tecnai G2 Spirit Biotwin CTEM was used to obtain TEM images. Perkin Eimer Spectrum
400 FTIR / FTNIR spectrometer equipped with a Universal ATR Sampling Accessary
(Perkin Elmer Inc., Waltham, Ma, USA) was used for FT-IR studies and were reported in
cm? units. Zeta potential and Dynamic Light Scattering (DLS) analysis were carried out
on a Zetasizer Nana ZS Series, Malvern instrument. X-ray Photoelectron Spectrascapy
(XPS) analysis were done by using PHI 5000 VersaProbe Il multitechnique XPS
(ULVAC-PHI, Japan). pH measurements were made with a cambined pH electrode
with a Mettler-Toledo GmbH (Greifensee-Switzedand) pH meter. All experiments were
carried out at raom temperature.

Synthesis of BSA lemplated CulNCs

BSA coated CuNCs were synthesized by minor modification according to the method
of Goswami et al. [19]. Briefly, aqueous Cu{NO,),.3H,0 {1 ml, 20 mM } was added to
BSA solution (5 mL, 15 mg/mL). The solution was stirred at room temperature for 5
minutes. Then, pH was adjusted to 12 by adding NaOH. Upon reaching pH 12, the color
of the solution changed from pale green to purple. Finally, the mixture was stirred
vigorously at 55 * C for 7 hours. After the time the color of solution changes to light
brown. Synthesized nanoclusters were stored in the refrigerator.

Interaction between ORN and Copper Nanoclusters

Before interaction studies, the effect of pH on ORN and CuNCs was examined.
Phosphate buffer solutions at different pH values were tested.

In order to evaluate of interaction between ORN and CuNCs, 2.0 mL solution 0.1 M
pH 12 phasphate buffer in 1.0 em quartz cell, containing appropriate concentration of
CuNCs, was titrated by successive additions of a stock solution of ORN. Titration was
done manually by using a micropipette. The fluorescence emission spectra were then
measured in the wavelength range of 335-500 nm with exciting wavelength at 325 nm in
the presence and ahsence of ORN. The quenching of fluorescence intensity was
recorded as a ratio F. / F, where Fy and F represent the fluorescence intensities of the
prahbe in the absence or presence of ORN. All measurements were carried out three
times and obtained average values were used for the calculations.

DETERMINATION OF ORNIDAZOLE IN PHARMACEUTICAL DOSAGE FORMS USING BSA COATED FLUORESCENT COPPER NANOCLUSTER

Mehmetcan BiLKAY, H. Eda SATANA KARA

Gazi University, Department of Analytical Chemistry, Ankara, Turkey,
mehmetcanbilkay@gazi.edu.tr, eda@gazi.edu.tr

Figure 1. TEM image of CuNCs

Figure 3. FT-IR spectrum of BSA (red line) and CuNCs
{blue line)

Figure 5. UV-vis absorption {blue line) and fluorescence
emission (red line) spectra of CuNCs. absorption spectra
of ORN (yellow line).

RESULTS
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Figure 2. Dynamic light scattering result of CuNCs

sarrr

Figure 6. ORN concentration dependent fluorescence emission

of the CuNCs.

Table 1. Regression and validation parameters Ornidazole by the
CuNCs as a fluorescent probe

Linearity range (pgmL-" ) 0,52-13,56
Slope 0,095
Intercept 0,9112
Conrelation coefficient 0.9934
SE of slope 0,0112
SE of intercept 0,0206
LOD {ug mL"") 0,0283
LOQ (pg mL-1) 0.0943
Intra-day precision {(RSD%) 0.4591
Inter-day precision {RSD%) 0,6535

Table 2. Dosage form analysis of Ornidazale

Tablet (%) Ampoule {%)
99,70 101,06
103,40 100,24
98,95 100,56
95,51 100,64
99,63 100,64
Mean Mean
99,04 100,63
RSD % RSD %
3,05 0.29

Table 3. Recovery analysis of Ornidazole by fluorescence
spectroscopy

Added {ug mL} Found (ug mL") Recovery (%)

165 1.69 102,42
33 325 98,50
4,95 4.80 99,00
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! DEVELOPMENT OF FABRIC PHASE SORPTIVE EXTRACTION METHOD FOR DETERMINATION OF AZINPHOS-METHYL AND CHLORFENVINFOS PESTICIDES BEFORE HPLC-DAD ANALYSIS "
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Introduction: Imidurea is one of the substance that used as a preservative in pharmaceutical
preparations and cosmetic products to prevent microbial growth (1-3). In this study, simple,
selective and fast high performance liquid chromatographic method has been developed and
validated for the analysis of imidurea that used as anti-microbial agent in cream formulation.
Materials and Methods: The chromatographic separation was carried out on CN (250x4.6 mm,;
5 pm) column by using as mobile phase acetonitrile: water (25:75, v/v). The mobile phase flow
rate was 1.0 mL/min. Imidurea was detected at 210 nm. The method was validated for system
suitability, specificity, linearity, limit of quantification, limit of detection, robustness, recovery,
precision and accuracy.
Extraction procedure of cream formulation

5.0 g cream sample ]
+
Approx. 50 mL mobile phase
\jcompleted its volume in a volumetric flask)

|

[ Vortex mixing {1 minutes| and w
ultrasonic bath at 30 min

’ Filtered 0.45 pm nylon filter and ]
50 uLinjectionon HPLC system

Results: The calibration curve showed a linearity at 0.050-0.150 mg/mL range. The limits of
detection and quantification were found to be 62.5 ng/mL and 125.0 ng/mL, respectively. Assay
recovery of imidurea from cream formulation at 0.050, 0.100 and 0.125 mg/mL concentrations
were evaluated (Table 1). Intra-day and inter-day relative standard deviation values were
calculated to be less than 0.900%. The mean recovery was calculated as 101.86%.

DEVELOPMENT AND VALIDATION OF HPLC METHOD FOR THE
DETERMINATION OF IMIDUREA IN CREAM FORMULATION

, Erturk Toker, S.,
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, serturk@istanbul.edu.tr
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Table 1: Recovery results for the assay of IMU

0, 0
Concentration (mg mL™") Recavery/(%) RID(%)
Added Found (mean * SD)
0.050 0.050+0.001 98.857 0.744
0.100 0.104+0.001 104.560 0.363
0.125 0.12810.001 102.153 0.363

Conclusions: The validated method was successfully applied to the determination of
imidurea in cream formulation (Figure 1). The developed method is simple, fast,
selective, reproducible and reliable can be used safely routine determination of
imidurea in pharmaceutical preparations and cosmetic products.
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Figure 1: Chromatogram of imidurea (IMU} extracted from cream formulation (0.100 mg/mL})
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Introduction: An enzyme biosensor is a powerful analytical
tool in which an enzyme as the biological sensing element is
used to bind analyte(s) and a transducer for converting the
recognition event into a measurable signal. Therefore,
enzyme-based biosensors have great applications in drug
and food analyses nowadays. Recently, graphene quantum

dots (GQDs), with their versatile electrochemical and
physical properties have attracted many attentions. In
addition, poly(3,4-ethylenedioxythiophene) nanoparticlesz

(PEDOT NPs) is a conducting polymer that has received
enormous attention due to its high conductivity, good
transparency, and stability. Therefore, these materials with
such unique properties can be used for designing advanced
electrochemical biosensors [1]. In this study, an
electrochemical enzymatic biosensor is proposed for the
detection of adrenaline. The biosensor design is achieved
through immobilization of Tyrosinase (Tyr) in GQDS@PEDOT
NPS platform on screen-printed electrodes {(SPEs).

Materials and Methods: The surface of SPEs was
activated with 0.1 M H,S0, for 120 s at 3 mA using the
chronopotentiometric method before each electrode
modification. For electrode modification as a first step,
GQDs nanomaterial suspension was dropped onto the
working surface of the SPE and allowed to dry at room
temperature. PEDOT NPs were dropped onto SPE/GQDs
surface and allowed to dry at room temperature in the next
step. In the final step, the Tyr enzyme was dropped on the
surface of SPE/GQDs@PEDOT NPs. Tyr was immediately
immobilized by crosslinking the nanobiosensor surface by
adding a 0.25% GA crosslinking agent.

cmrkmn@gmail.com

Results and Discussion:
Electrochemical characterization of the

SPE/GQDs@PEDOT NPs/Tyr nanobiosensor
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Chronoamperometric (CA) determination of adrenaline was
performed as follows: the prepared nanobiosensor platform
was placed in an analytical cell containing 10 mL PBS with |

KCl {50 mM pH 6.5). 1.0 mM of the adrenaline was added

after achieving steady-state current under stirring
conditions within a working potentlal of —0.2 V at 300 rpm.
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'_Il':'t')ll)ii:;:lefrlessior ¢2la ‘or mwlli detezlion ol adizngline using S7E/SQDSEPIZOT WPsTw Parameters Penepin@ “u(o_]njector
Regression data Adrenaline Labeled claim (mg/mL) 0.150/0.3 5 20 wo e sa  fa0 1200
Linearity range (pM) 0.2-12 ‘Timets
Slope (pA.M™) 1.27 Amount found {mg/mL) 0.151/0.3 -
Intercept (pA) 0.73
SE of slope 0.03 RSD% 1.94
SE of intercept 0.18 Bias®% 0.67
Correlation coefficient 0.992 Amount added (M) 5.00
Limit of Detection (pM) 0.065 Found (M) 5.66
Limit of Quantification (pM}) 0.2 Average recovered % 106.00
‘ W|th|n-day precision? {(RSD Y%)" 5.71 RSD% of recovery 1.52 Rbfaimncadl s e
Between-day precision? (RSD %)* 9.28 Bias% -6.00 Acuaon B Chenriel, J16: 126222

1400calibration curve. LOD and LOQ values

Canc For the determination aof
adrenaline, CA respense ol SPE/GQDsEPEDOT
MPs/Tyr  nanobiosenscr  were  followed by
continuous addition of adrenaline with cifferent
and increased cancentrations under aptimized
canditions. The linear range was achieved in the
range 0.2 1ZpM  jor  adreneline. Limil - al
detection {LOD) and Imit of cuantification
{LOQ) based on 3s/m and 10s/m principles,
respectively, were calculated using a linear
curve; wharg 's’ is tha standard deviatian of the
peak current of the lewest cencentration of the
adrenaline and ‘m’ Is the siope of the related
were
found as 0.065 pM, anc 0.2 uM for adrenaline,
raspectivaly, using SPE/GQD@PEDOT NPs/Tyr
nanobiosenser. In summary, an amperometrc
electrochemical nanobiosensor based on Tyr,
GQDs, and PEDOI NPs has been developed for
the first time for adrenaline detection. The
proposed nanpbipsensar affers a wide linear
response range for adrenaline. Furthermore,
Lhe oplimized nancbigsensar  exhibiled  high
sensitivity and low cetectlen limit, with goocl
selectivity and stability for detecting adrenaline
in a aharmaceutical dosage form,



SIMULTANEOUS QUANTITATION OF SULFUR METABOLITES IN CELL

EXTRACT BY LC-MS/MS
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NTRODUCTION METHODS 1 RESULTS
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DETERMINATION OF SULFACETAMIDE, BETAMETHASONE, METHYL PARABEN AND PROPYL PARABEN IN PHARMACEUTICAL EYE
DROP USING RP-HPLC

Demir, ©'., Kanbes Dindar, C'., Erkmen, C2., Uslu B2., Gunden Géger N'.

1Gazi University, Faculty of Pharmacy, Department of Analytical Chemistry, 06330 Ankara, Turkey
| 2Ankara University, Faculty of Phammacy, Department of Analytical Chemistry, 06560 Ankara, Turkey

introduction
Sulfacetamide (SFS) is a sulfonamide group antibiotic. Betamethasone {BTM) is a corticosteroid . Methyl Paraben (MP) and Propyl Paraben

Effect of Flow Rate Effect of Infection Volume

o vt (i i Vol i
(PP) are preservatives. These four compounds are pharmacologically active constituents found in pharmaceutical eye drop. There have been i ks —
numerous publications describing various methods for the quantification of these compounds individually and in combination with other N
drugs™? . However, literature survey reveals that no method has been reported for determination of SFS, BTM. MP and PP, simultaneously. .
N
This study involves the development of reversed-phased chromatographic method for simultaneous determination of SFS, BTM, MP and PP wr :xm
present in a pharmaceutical eye drop. N
o 6o
Material and Method 3

Stock solutions of SFS, BTM, MP and PP were prepared in methanol. Standard solutions were prepared from stock solutions by dilution with
mobile phase. 50 UL of eye drop was accurately weighed and diluted to 50.0 mL with methanol. 100 pL of this solution was diluted water-
asetonitrile($5:45). UV spectrophotometer [UV- 2450) was used for all measurements. The separation and detection of the analytes were
carried out using an Agilent 1220 Infinity LC system equipped with UV detector. Spectra and chromatograms are shown in Figures.

HPLC parameters

Column Agilent Zorbax Eclipss XDE G12 (3. 0x75mm. 3.5pm) | . !
Cedector Wavelerght 250rm [
Column :emperature 25°GC |
g Ve v TeeaRh.ra 75 . Iartian v "
téahile ohase : ;\""’"". . :1‘;;«':; HH .:‘nna:::w11:‘e:~‘,‘::n;“;::\
el rile
F o Rate . mLmin
T ocion VoS L Effect of Column Temperattre
Results S et s
- Aant 3440
¢ i SN
: \ (RE]
- BTM (XU N
§ |5
e | |‘ -
| “\lv: : " o
LIV i ol SFS, NTRA weees BAPLOD NP € Chroestomgise uf 106, 2040 5 PR 4 BT T g wlurs 05
Analytic Parameters of RP - HPLC Method Conc!usions
518 lem . [(w ___/w» | In this study, RP-HPLG rmethad is presented for the determination of SFS, BTM, MP and PP in eye drop which offers numerous advantages,
A ; L5 s L gaI such as good resolution, accuracy, precision. selectivity and ease of operation.
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Voltammetric studies on the antibiotic drug cefprozil using a gl
carbon electrode

Ozturk G., Kul D.*, Kiraz B., Yartagi B., Agin F.
Karadeniz Technical University, Facufly of Pharmacy, Department of Analytical Chemistry, 61080, Trabzon, Turkey

* dilekk@ktu.edu.tr
Introduction v Materials and Methods
rozil (CF) is an orally active, cephalosporin antibictic. The range of antimicrobial activity of All electrochemical experiments were performed using a Autola
fprozil is very broad (1). It is effective against gram-positive organisms and some gram-negative with GPES 4.9 software. A three-electrode system was employed
eria, including Haemophifius influenzae, Moraxella catarrhalis, Escherichia coli, Klebsiella spp. working electrode, a platinum wire counter electrode, an Ag/A
Cefprozil is used in the treatment of ofitis media, upper and lower respiratory infections, and solutions of cefprozil (1.0x10-3 M) were prepared in ultra-pure water.
uncomplicated skin infections (2). In this study, cefprozil was investigated on a glassy carbon Robinson buffer (BRB), and acetate buffer (AB) solutions were used
slectrode with voltammetric methods. . different pH values.
- = N Results
3 : 4 ® e 1xq . 15| . Table 1. Data of the calibration lines of CF in PB at pH 2.0 on GCE by DPSV and SWSV
10N = 0.0071 v e £ 1) - 0.0776
3 - 5 [T 5 ) Parameter DPSV SWsV
-E a2 B Lo gl Peak potential (mV) 1028 1037
g 5,1 5 . 3 . Linearity range (uM) 0.1-80 0.2-80
] 0.3 F0s
S SO 3 " ] . Slope (pA pM-1) 4.54x102 7.22x102
. | = - .- Intercept (LA) 1.06x10" 5.05%10!
. Eowm ! : s S ks : Correlation coefficient, r2 0.994 0.992
02 0L 04 1.2 o [ ny 12 I Rl [EEI - + 1) 2 4 6B 10 12 1418 . .
Totential ¢ V (A AgCly Potential 7 V {AgiAeCly Sean e SmV s Syuare root al scn rale S mV s LOD (pM) 5.06x10-3 1.12x102
Fig. 1. (SA) Differential pulse and {B) square wave voltammograms Fig. 3. Effects of scan rate on the peak current of 6x10°5 M CF in LOQ (uM) 1.63x102 3.39x102
of 6x10° M CF in (2} PB at pH 2.0, {b) AB at pH 3.5, (¢) BRB at pH PB at pH 2.0 on GCE. S tes: 5, 10, 25, 50, 75, 100, 150 and il i
5.0, (d) P at pH 7.0, and (e) BRS at pH 8.0 zouams e on Caniaies; an Repeat!bflfty of peak potential (RSD%)* 0.22 0.10
: Repeatibility of peak current {RSD%)* 0.73 0.56
Adsorption controlled process! ol ) o0 1e
 Deposition potential: 0.9 V , Deposition time: 45 s Reproducibility of peak potential (RSD%) 041 0.20
- - ‘ Reproducibility of peak current (RSD%)* 1.49 1.39
L :4 N— 1669 ": - s 5243 Je “ o “ Concentration of CEF: 40 pl; Obtained from five experiments
Z- a i) E ‘c- R i [a e
5 ¥ *:\ E "y ! “ ;_‘ e
§ 3 E 2 = 4= Table 2. Results obtained from determination study Table 3. Results obtained from ry
£ 0 . f, _— = g E of CF from Serozil® by DPSV and SWSV CF from Serozil® by DPSV and
& ¥ Ei x s © Parameter DPSV SWsV Parameter
0 X% 5 20 % 4 Labeled claim (mg) 500.00 500.00 Added CF (g) 8.1
EARE B F R o ot ok Amount found (mg)* 500.21 500.32 Found CF (g}* 8
pH B : il B O N R SR 14 RSD% 0.65 0.38 Recovery%
Fig. 2. Effects of pH on the anodic peak potential of 6x10S M CF in Petential £ V (AgfAeCl FPotential / V (AgiAgCl) Bias% 0.042 0.034 RSD% of recove
PB, AB, and BRB solutions at pHs between 2.0 and 12.0 obtained Flg. 4. Voltammograms at different concentrations of CF for * Obtained from five experitrents Bias%
using (A) differential pulse voltammetry and (B} square wave (A) DPY and (B) SWV in PB at pH 2.0 on GCE =
~ voltammetry on GCE. o: PB , 1: AB, x: BRB Obtainec YOI
: | | References
Conclusions 1. Jang JH, Jeong

~ We have described sensitive, simple, rapid, and selective voltammetric methods for the analysis of cefprozil in its pharmaceutical formulation. | 2. Castle 8 (20




le ENESS OF ACHILLEA GONIOCEPHALA LOADED NANOPARTICLE ENCAPSULATION ON ANTIOXIDANT AND CYTOTOXIC PROPERTIES

Duygu Taskinl*, Murat Dogan2, Mizgin Ermanogiu3. Turan Arabacid

uvju tiskin@shuedu.tr

Materials and Methods

The present study aimed o prepare 4. gonivcephafa chluroform extract, frwctions,
and evaluate antioxidant and extotenie effeets, Then, the nanoparticles (NPy) were
sad the biolugical

‘The i ot A, incephul

were from field stodics and determined hy Prof, Dr. Turan Arahac. A voucher specimen ¢ LArabaa 2957) was

deposited at the herbarium of the Faculty of Pharmacy, Indnii University, Malatys, Turkey for future refercnce. MCF-7 human breast eancer eclls, and H'1'29

synthesized on the most efficient fractivo in u certaio sy

activities of the free furms of the extractfractions were compared with the setivities
of the NP forws. Antioxidant eapacitivs of 14 fructions obtsined lrom chlorofurm
extract by columm chromatography were found by FRAP. DPPIL and CUPRAC
methods, Again, (he cytotoaic activities ol all fractions were evaluated on MCF-7 aud
HT2Y cell

nes using the XTT cell viabiliey assay, Chitosan-tripolyphosphate (TPP)

N Ps were tormed using the ionic gelation

ethod of H and F extracts, which show the

most active properties hecanse of biolagical activities, The antiovidant and cytorovic
etfects nf the characterized NPs were also evalnated. ‘I'he synthesized particle size of
the NPs from two extracts nhtained hetween 274.12 and 296.2% nm. The 7eta
potential values of NPs were between 2.3 and 3.0 m¥. The extract-cncapeulation and

loading-cficieney of the most active NPs were 770+ 004% and .76+ 0.01"% for ¥

human cells were from the American 1ype Culture Colleetion (A1TCC). Dulbeeco™s modificd Fagle’s medium (DM EM)

{ATCC, USA), phosphate buffer saline {PBS), and fetal bovine serum (FOS) were purchased from PAA Ltd, (Francc). Chitosan (400 kDa. DD 87) were
obtained from Tluka, L-pl inc-p

were purchased from Sigme-Aldrich, XTT reagent (2,3-bis-(2-methoxy—=4-nitro-3-

icillin-streptomyci luti

Cell culture conditions: Cell cultnre studies were performed using modified method of [4). After the XTT results were
evaluated, NPs of the two extracts showing the highest cytotovicity in MCF7 and HT29 cells were prepared. NPs containing
different amounts plant extract were applied ro the cells separately, and the differences hetween their cytotoxic effects were

evaluated hy calculating the 1Cg, values. To calculate the 1Cg, value, samples and NPs containing 12.5, 25, 5, and 100 pg

IfuphenyD)-2TT-fetrazolium-5-curboxanilide) was purchuscd from Ruche Dingnostic,

kxtraction procedures: ‘The acrial parts of the plant were dried in the shade (25'C) and ground to 3 fine powder in a mechanie grinder (Renas, RB1125(0H.,
The powdered samples were extracted with vrganic solvents (methanol, and chloroform) using the maceration method until eolourless. The organic phase was

evapurted o dryness under deercased pressure, All extracts were maintained at 4°C for luture analysis.

The cyrtotoaic activities ol chlorolorm {ICs,— 0.419 mgiml) and metkanol (ICs; — 20,391 me/ml) extracls were assessed ou the MCF-T cell Line, and it was

observed that the chloroform extract was more potent against MCF-T than methanol exteact. In this study, column chromawgraphy was perlormed to

FINT 1

effective I} ined in the effecdve chlaroform extract according to its polarity. The ¢hloraform sub-extract (7 g) was inserted

separate the

o a silica gel column and elured with toluene, petroleum ether and methanol mivoire,

i

extraet and 1.2+ 002% and 1394+ (LO7% for H extract, respectively. Anti
aetivity of chitasan NP gave better results compared to unencapsulated extracte, A
aL result, it was found that the A, geniocephafu extract ean be encapsulated in chitosan
effect than the free forms.

NP5 and hay sn and more

4 wssays: Plant samples were tested with Fervic Reducing Antioxidant Power (FRADP) assay. 1] The FRAP results were expressed as mM Fe*‘mg
extract, 2,2-diphenyl-1-picryhydrazyl (DPPH) radical scavenging capacity of the extracts was evaluated the experimental protocol found in the lierature |2,

Results are expressed as 1C5 values (mgiml.), In Cupric Reducing Antioxidane Capacity (CUPRAC) assay [3]. CUPRAC values were given as mM

of plant extracts were treated with the cells.

Preparation of chitosan NPs contai tlorolorm extract and Measurcment of EE and LC: NPs were prepared using ionic

uelativo method as stated [S] Ultravioled visible sp

wats used (o meansure the encapsulutivn efficicocy (EE
%) und leadiog capacity (LC %) of the extract in NPs. A standard calibrativn curve of the eatract was cstablished at 340
nm. The amount of extract in the superoatant was calculated from (he line equation obtained from this curve, The following

cquations were used (0 determine the encapsulation efficiency and Joading capacity of the particles.

EE (%) — —’-xlOO LC (%) — —s'xll)o where, mo is the initial mass of natural extracts and ms mass of palural

extracts in the supernatant and wanp = total weight of the natnrally obtained extract of NDs [6]. Total phenolic contents in
the extracts and NPs were determined by Folin-Ciocalten colorimerric method. The percentage of the encapsulated extract
into chirosan NP was aksn determined hy nsing a tatal phenolic assay accarding ro the following equation [7].

Actual phienolic_of the extract entrapped in NPs

EE (%) = total phennlic of initial extract

x100

Results

Characterization of NPs

Antioxidant results of extracts and \Ps
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Avvording v the results of the XTT eytofoxicity anod all the antioxidant assuys study,
amony 14 eatruets, T uod U chlorolurm extruets of (A, yemiocephala shuwed betier
antioxidnal cylowoaic, nad especinlly nnticancer netivity. In addition, chitusnn NPs
containing these exteacts have the Ligher naucancer effect is yaluable for this study.
red to

unencapsulated extracts. Rased on these vesults, icean be said that the preparation of

Hence, anticancer activity of chitosan NPs gave better rvesults com

NPs containing the chlavaform extract of . gowiocephala. cell culture studies af \Ps

containing the extract, and studies similar to this study will support fnfure studies.
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ABSTRACT

The availability of high-resolution mass spectrometry (HRMS) in qualitative analysis provides the
detectability and identifiability of the compounds in any matrix. HRMS has been very successful in
explaining small molecule compounds such as suspicious and non-targeted degradation products,
metabolites or pollutants in forensic medicine, drug discovery, metabolomic studies. There is no
information about the degradation behavior of the active pharmaceutical compound lumacaftor
when the previous studies were examined. In the current study, an LCMS-IT-TOF method was
developed and used for forced degradation products of LUMA. Passible mechanism of production
of degradation products were discussed and some new compounds were added to literature.

/—.:" i

INTRODUCTION

By combining LC/IT-MS" with LC/TOF-MS, a reliable methodology is provided by gaining accurate
mass measurement, fragmentation data, and elemental characterization characteristics of the
structure. The measurement of correct masses at 5 ppm is widely accepted for verification of
mass determination. HRMS can provide information in m/z value in the 0.0001 digits. Thanks to
the information obtained from the TOF analyzer, possible molecular formulas of the unknown
compounds can be determined (1).

EXPERIMENTALS

lon Trap-Time-of-Flight mass spectrometer {LCMS-IT-TOF) instrument was from Shimadzu {Japan);
the whole system was consisted of DGU-20A3 degasser, LC-20AD gradient pump, SIL-20A
autosampler, CTO-10ASVP column oven, CBM-20A communication module and IT-TOF mass
spectrometer. LCMSsaolutions version 3.80 software was used for data acquisition and evaluation.

The gradient mode has been redesigned as follows: 0" min 35% mobile phase A; 0.0-8.00 min
gradient up to 90% mabile phase A; 8.01-10.0 min gradient continued 90% mobile phase A;
10.00-10.01 min gradient down to 35% mobile phase A; 10.01-12.00 min gradient continued 35%
mobile phase A to condition the stationary phase to initial conditions. During the analysis, the
maobile phase flow rate was 0.5 mL/min and the column temperature as 40.0 + 0.1 °C. The
autosampler temperature was fixed at 15+0.1 °C in order to maintain the stability of the sample
and standard solutions, and the injection volume was determined as 10 uL. All mobile phase
solutions prepared were filtered through 0.22 pm CA filter.

The forced degradation solutions were prepared according to ICH Q1A(R) stability testing of new
drug substances and products guideline (2).

nafizoc@anadolu.edu.tr
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RESULTS

Degradation products were obtained in a short time when the substance was exposed to
various degradation conditions with heat at 60 “C. The decomposition products obtained
are given in the Table 1 & 2. In acidic, basic and oxidative degradation conditions, 2, 2 and
3 compounds were obtained, respectively. Although the chromatograms were not
presented here, it is also worth mentioning that when only temperature and light
exposure it did not resulted in any degradation of LUMA; hence, there was no change in
its amount observed. ldentified compounds are given in Figures 1-3

Table 1. fica timas and of the detected compounds.

Acidic

Mew DPZ X
3-ib-amino-3-methylpyridin-Z-ylibenzox acld 3.5 32

Rare New DP1 62 7
New D3 14 333
Oxidative MNew DP1 6.2 272

Mew DPY 6.7 221

Table 2. Chzracterization af various ferced degra:

LWMA A53.1235 CoHyNoOF,

New DP1 ND>* ND* ND®  ND” D
News DP2 AGTAWE L674413 535 8653 160 C.H NOF,
3.{6-amino-3-mothylpyridin-2-yljbenzoic acid 2290969 2240472 131 3397 90 CHy N0,
Rewi DP1 ND* o NO*  NO* ND* NO®

New DP3 NO* ND* no* ND* ND* NO*

New DP1 ND* ND* ND*  ND*  ND* no*

New DPA A69.1199 4651206 149 7620 160 CHy N0, F, |

ND: Not detected
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Abstract

Cystic fibrosis is an inherited disorder caused by mutations in the gene encoding the cystic
fibrosis transmembrane conductivity regulator (CFTR). Different mutations in the CFTR gene
can cause cystic fibrosis, and the disease is divided into several sub-classes according to their
effects on the CFTR protein. New drugs have been developed to treat gene dysfunction, and
Lumacaftor (LUMA) is one of these drugs. It is used as a combination drug therapy with Ivacaftor
(IVA). A novel stability-indicating HPLC methaods have been developed for determination of LUMA
in presence of IVA in bulk and pseudo tablet formulations, in this study.

Aim of the Study

The aim of this study is to develop a validated, reliable and easy-to-reproduce high-
performance liquid chromatography method for the determination of LUMA in the presence of
its degradation products and IVA, and its determination in its pharmaceutical formulation. The
method validation was conducted in accordance with the Intemational Council for
Harmonization (ICH) guidelines.

Introduction

The U.S. Food and Drug Administration (FDA) approved
LUMA/IVA as combination therapy on July 2, 2015 for
patients aged 12 years and older who are homozygous for
the F508del mutation (1). This combination has the
property of being the first therapy to target and partially
correct the primary defect in the F508del mutation. This
consent was later updated for patients aged 6 and over in
2016 (2).

Based on this progress, Orkambi™, a fixed-dose tablet that combines LUMA and IVA, was
developed by Vertex Pharmaceuticals. It is currently indicated for the treatment of cystic
patients in various countries including the USA and EU countries. The recommended dose is two
200/125 mg tablets every 12 hours (3).

EXPERIMENTALS
Reagents & Materials Standard Preparation

Nexcrad LC 2040C 3D device from LUK, used as standerd substance, was LU stock selutions were prepared by dissolving
Shimadzu (Japani company was used purchawed frem TRC Company (Canada) 5 mg of LUMA in metharal to ablain a solution st

Figure 1: Maleculer structve of lumacafter

Chromatographic Conditions

Tokda 1. Sradlart dut'an concl b,
500-8C1 k)
5.0 Sop

Quantitation of LUMA, and its separation with IVA and other degradation
products were achieved on an Ascentis® Express Fs-bonded fused-core silica
particle column (2.7 pm particle size 100 x 4.6 mm, Supelco) using the mobile
phase consisted of 0.1% (w/w) formic acid in water and 0.1% (w/w) formic
acid in acetonitrile (pH-2.5). Gradient elution was performed at 1 mLmin'
flow rate, according to the program given in Table 1. Samples were injected
into the system as 10 pL aliquots and detecting the compounds at 216 nm. With
the developed method, the pseudo formulation of Orkambi® was prepared and
analyzed.

Results and Discussions
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Figure 2: Chrematoanam af standart LMA salutico (C=10 pgdmL)

Figure 3: Chramatogram of oedet Grkambi sziutian (€, =10 pgfml)

Figure4: The forced degradation cirametogren
of exicettan stress (88 pedmi )

Figure 5 The foroed degrodotion ohvamatogram
of basic stress (33 ugdml)

Figura 6: The forcea aegrodarian avamatearans
of acidi strass (88 paimLi

The substance vas prepared in 15%
ivefwl  H,0, solution and 3
<compounds were obtained.

The substance was prepared in 1 N
NaOH solution and 2 compouncs
were obtained.

The substance was prepared in 1 N
HCL solution ane 2 compeunds were
obtained.

According to the robustness studies, the retention time is affected the most by the organic component ratio
of the mobile phase and the least by the wavelength change. In addition, the effect of formic acid
concentration and the column temperature are below 1.5%. The parameter that is weakest to the applied
changes is the peak area among the retention time, resolution, and tailing factor.
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Conclusions

In sirrenary, this & the first HPLC method, which was ceveloped for analysis of LUIAS in pharmace
During the method development phase, all validation and optimization paramcters, which were su

studicd in detail,

cal formulation in the presence of VAL
? by intcrnational awthoritics were
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. SPRAY DRYER OPTIMIZATION OF TEA (Camellia sinensis L.) EXTRACT FROM DUST CHAMBER RESIDUES AND
7 OVEN FIBERS COUPLED WITH ARTIFICIAL INTELLIGENCE

NEAR

INTRODUCTION

Tea is the second most commonly drunk liquid after water (1). The chemical components of
tea leaves include palyphenols [catechins and flavonoids), alkaloids {caffeine, theobromine,
theaphylline, etc.}, essential oils, polysaccharides, amino acids, lipids, vitamins (e.g., vitamin
C), inorganic elements (e.g. aluminum, fluorine and manganese), etc. (2). Based on the
established studies, classical regression tools have been widely used, but they have been
generally associated with low accuracy levels, giving room ta the development of the Al
methods that are considered as accurate and non-linear intelligence tools (3).

MATERIALS and METHODS

In this study, dust chamber residues and oven fibers were extracted by saxhlet aparey with
11.5 % + 0.3 yields. This extract was powdered by a spray dryer under different conditions for
optimization. Qualitative HPLC analysis of this extract showed that dust chamber residues
and oven fibers contain catechin varieties. Narmally, these residues are considered as waste,
but as a result of this study, it is clear that these tea residues have the potential to be used as
dictary supplements. This is the first study to use green tea residues obtained from the waste
of commercial product production. The study equally employs the use of a non-linear model
ANFIS and a traditional regression model MLR. From the Al result, it can he observed that
both two models are capable af simulating the yield of extract from dust chamber residues
and oven fibers using spray dryer optimization of tea.

o

RESULTS

As a result of the spray dryer experiments, 11.5% + 0.3 was the best yield obtained at 85-
900C temperature and 9 ml/min flow rate. From the Al result, it can be abserved that both
the two models are capable of simulating the yield of extract from dust chamber residues
and oven fibers using spray dryer optimization of tea. The result further shows that ANFIS
with R2=0.9899 at the testing phase as a non-linear model has putperformed the classical
regression model MLR having R?=0.92017 and increases its performance accuracy up to 7%
using the determination coefficient.

Selin Isik, Abdullahi Garba Usman, 2Sinem Aslan Erdem
& ! Department of Analytical Chemistry, Near Fast University, 99138 Nicosia, North Cyprus.
2 Department of Pharmacognosy, Faculty of Pharmacy, Ankara University, Ankara, Turkey.
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DETERMINATION OF THYMOQUINONE FROM BLACK CUMIN USING HPLC TECHNIQUE: A CHEMOMETRICS

2 BASED APPROACH
,«3\ Selin ISIK*, A.G. Usman?
i ! Department of Analytical Chemistry, Near Fast University, 99138 Nicosia, North Cyprus.

NEARE

f INTRODUCTION

Natural compounds have been reparted to show promising properties in the prevention of
various diseases and disorders. Thymoquinone {TMQ) is the major ingredient found in black
cumin and other medicinal plants (1). This bioactive ingredient has been reported in
traditional Arab herbal medicine for curing different diseases {2). In this study, both simple
and ensemble machine learning techniques were used in modelling both the gualitative and
guantitative properties of TMQ using high-performance liquid chromatography {(HPLC).

MATERIALS and METHODS

In this study, three artificial intelligence-based madels were employed including two nan-
linear models, namely Hammerstein-Weiner (HW) and Neuro-fuzzy (NF) model and a classical
linear model Multi-linear regression analysis {MLR) for the qualitative prediction of
Thymoquinane (TQ) in HPLC optimization method development. Various parameters
including the composition of the mobile phase, pH, flow rate and concentration of the
standard arc used as the independent variables, whereby the retention time of TQ is
simulated as the dependent variable. The predicted and experimental results were further
evaluated using two performance indices: determination coefficient {R2} as the goodness of
fit and mean squared error (MSE).

RESULTS

The obtained results depicted the promising ability of the non-linear models NF and HW over
MLR. For the ensemble machine lcarning technique, the results obtained from the non-lincar
ensemble method (Neuro-fuzzy ensemble (NF-E)} show its ability to boost the performance
efficiency of the single models up to 28%. Additionally, NF-E proved its superiority over the
linear ensemble technique (weighted average ensemble [(WAE)) and increased its
performance prediction up to 4.6% in the testing stage. The general results indicated the
satisfactory and ruggedness of Al-based models as well as justified the boosting ability of the
ensemble machine learning for the prediction of TQ.
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Introduction: In spectrophotometric studies, derivative spectrophotometric methods
have been used for the quantitative resolving of binary mixtures. With the development
of chemometric techniques many problems of the simultaneous analysis of two-
component or multi-component mixtures have been solved (1-3). The multivariate
spectral calibration methods, two-linear regression-calibration (bivariate calibration (BC))
and multi-linear regression-calibration (MLRC) are proposed for the simultaneous
resolution of a hinary mixture of hydrochlorothiazide (HCT} and captopril (CTP), which
have closely overlapping spectra.

Materials and Methods: This procedure is the mathematical basis of the BC method for
two-component analysis. As explained here, this calibration model can be applied easily
to resolution of the two-component or binary mixtures. The choice of optimum
wavelengths plays an important role in the application of this method to a binary mixture
analysis. The aim of the present work is the application of BC and MLRC methods to the
resolution of a binary mixture containing hydrochlorothiazide and captopril without
requiring a chemical pretreatment and a graphical procedure for the overlapping spectra.

*Bivariate calibration method

As an application of this method, 15 wavelengths were considered for the binary mixture
systems. The 15 linear regression equations were obtained by using the measurements of
the absorbances at 15 wavelengths against the concentrations of standard solution for
each compound.

* Multi-linear regression-calibration method
This approach is analogous to the BC method, but the MLRC method involves an n-
wavelength procedure instead of two-wavelengths.

Results: The ahsorption spectra of HCT, CTP and their mixture were observed in the
spectral region 215-300 nm. Since the spectra of two drugs overlap in the working
wavelength range, it is not possible to determine HCT, and CTP simultanecusly in their
mixture by conventional spectrophotometric methods. In order to solve this problem, the
two methods (BC and MLRC) were applied.

JUNE 22-25, 2021
A, ANKARA, TURKEY
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Table 1: Lincar regrussion analysis and its statistical results at 15 wavelenpths

1.2 4 HCT

Regreaace rcesten
A=aC-h

21!3 A=00873C+
l A DI C
228 A= llllh)H(

AR ONMAARNRNNN

A=0
A=00861 C
2 A= mbHL 0
276 A DOGYH C 4+ O

Absorbance

Table2: Results obtained for the ph ical samples biet) by the proposed methods
HCT TP
—_— (mes mem = SD)
255 295 B MLRC BC MLRC
Wavelength (nm.)

Mean 254 25.2 511 50.7

sSD 072 061 147 15

Fig. 1: Absorption spectra of a) 6 pg/mL HCT. b) 16 pg/mL CTP, and ¢) RSD 283 242 288 308

their mixture in 0.1 M NaOH and methanol (1:1). SE 042 035 088 090

CL {p =~ 0.05) 0384 071 1.7 1.81
Conclusions: The multivariate spectral calibration methods two- Ilnear regressmn-callbratlon (blvarlate calibration (BC)) and
multi-linear regression-calibration (MLRC) were applied succesfully for the simultaneous resolution of a binary mixture of
hydrochlorothiazide (HCT) and captopril (CTP}, which have closely overlapping spectra. The BC and MLRC methods which are
very rapid, and easy to apply, yet not expensive, are powerful tools with very simple mathematical contents for the
guantitative analysis.
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APPLICATION OF CHEMOMETRIC TECHNIQUES TO THE CHROMATOGRAPHIC DATA FOR DETERMINATION OF

si
PN ACTIVE COMPOUNDS IN TABLETS
§ :2 ? z stiindag, 8., Ding, E.
A € ! Ankara University, Faculty of Pharmacy, Department of Analytical Chemistry, Ankara,Turkey
1969 ustundag@pharmacy ankara.edu.tr
Introduction: New multivariate approaches have been applied to high-performance liquid
chromatography (HPLC) with multiwavelength photodiode-array (PDA) detection. T e ||.||<|l‘|\[ sses ““":l::“’:‘\‘ e i e e e

Multivariate calibration techniques such as classical least squares (CLS), and inverse least
squares (ILS) was subjected to HPLC data for simultaneous quantitative analysis of
synthetic binary mixtures and a commercial tablet formulation (1-3). Multivariate
calibration technigues such as classical least squares {CLS), and inverse least squares (ILS)
was subjected to HPLC data for simultanecus guantitative analysis of synthetic binary
mixtures and a commercial tablet formulation containing hydrochlorothiazide (HCT) and
losartan potassium (LST).

Materials and Methods: Chromatographic separation of the two active compounds, was
accomplished by means of a 4.6 mm i.d. x 250 mm, 5 um particle, Waters Symmetry €18
reversed-phase column and a mohile phase consisting of 60:40 acetate buffer—
acetonitrile (v/v, 60:40).

*HPLC—CLS Method

This method entails application of multilinear regression (MLR) to the peakarea ratios for
each analyte. If we consider the responses as peak-area ratios (R) at five wavelengths for
six calibration standards for each analyte (concentration set, C).

*HPLC-ILS Method

This method is the inverse of HPLC—CLS calibration procedure. In this approach, R and C
on both sides of equation are replaced for application of multilinear regression to the
peak-area ratios for the individual analytes.

Results: The CLS, ILS calibration plots for hydrochlorothiazide and losartan potassium
were constructed separately by using the peak-area ratios corresponding to the
concentrations of each active compound. These multivariate chromatographic methods
were also applied to a commercial pharmaceutical dosage form containing HCT and LST.

g JUNE 22-25, 2021
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HCT LST HCT LST

Mean 12,50 4890 12.30 48.50
s 028 083 018 1.08
RSD 24 1.69 1.46 2.23
SE 012 037 0.08 0.48
cLw 0.05) 024 073 016 09s

231 1.7 231 177
3.00 3.00 100 3.00
0.68 1.27 1.67 0.75
6.39 6.39 639 6.39
001 04 02§ 0.20
278 278 278 278

Label claim: 12.5 mg HCT and 20 mg LST per tablet

Conclusions: For good chromatographic separation and determination it is not always possible to find optimum chromatographic
conditions. For this reason, multivariate HPLC calibration has an important role in evaluation of chromatograms acquired at multiple
wavelengths by use of a photodiode-array detector. The chemometric calibration methods were applied succesfully for the
simultaneous resolution of synthetic binary mixtures and a commercial tablet formulation . The CLS and ILS methods are rapid, easy
and powerful tools for the quantitative analysis of hydrochlorothiazide and losartan potassium mixtures and tablets. This new
application of multivariate calibration to HPLC data is an alternative means of minimizing experimental errors in chromatographic
analysis.
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PPLICATION OF MAGNETIC SOLID PHASE EXTRACTION FOR PARABEN RESIDUES

IN COSMETIC SAMPLES

KUBRA CAKIR!, ASLTHAN GURBUZER?, UMMUGULSUM MORGUL!, HALIL IBRAHIM ULUSOY !
1Sivas Cumhuriyet University, Faculty of Pharmacy, Department of Analytical Chemistry, Sivas, Turkey, esbah_123@hotmail.com
25ivas Cumhuriyet University, Sivas Vocational Scholl of Technical Sciences, Department of Plant and Animal Production, Sivas, Turkey,

Abstract

Parabens have been used as preservatives for long time. Currently, they are widely used preservatives, mainly in cosmetics and pharmaceuticals, but also in food
commodities and industrial product. The method to be developed is aimed to be based on magnetic solid phase extraction (MSPE), which has been widely used in the
literature in recent years and offers application practicality. propyl paraben (PP)benzy! paraben (BzP )were successfully determined. The calibration plots were obtained
as linear for both target molecules in the range of with 10-750 ng mL! with correlation coefficient of 0.9952. Under the optimized conditions, the developed method
was applied with satisfactory reproducibility with relative standard deviations less than 4.2 %. Analytical validation of the developed method was carried out by model
solutions including PP and BzP molecules at 200 ng mL. Finally, application of method was performed by means recovery tests in cosmetic samples.
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DEVELOPMENT AN ANALAYTICAL METHODOLGY FOR ANALYSIS OF NAPROXEN SODIUM AT TRACE LEVELS

in BIOLOGICAL SAMPLES BY HPLC-DAD
!Esra Sahin, Nil Beril Alamdar, Ummiigiilsiim Morgiil, U,! Halil Ibrahim Ulusoy

i Sivas Cumhuriyet University, Facul’fy of Pharmac, Department of Anayﬁcol Chemistry, Sivas, Turkey esmsahinn58rnail.com

Abstract

Naproxen sodium is a prescription drug used in the treatment of diseases such as pain and inflammation.. STQPS of te Pf'OPosed Me
A sensitive and easy applicable analytical method was developed for the Naproxen sodium drug residues in T :

simulate urine and normal urine samples using magnetic solid phase extraction (MSPE) followed by HPLC-DAD
detector. The quantitative data for Naproxen sodium were obtained via PDA detector at their
maximumwavelengths of 219 nm and 256 nm, respectively.This method was developed for the Naproxen

reproducibility with relative standard deviations less than 3.5 % and LOD values were lower than 0.35 ng mL-1.
Recovery values were calculated by means of spiked samples and found in the range of 95.4-103.8 %. The
synhtezied material and developed method have a potential to submit very applicable approaches for
determination of NAS residues in urine samples.

Optimization of Data

m -
- 4

Parameter Before MSPE After MSPE

Linearty 1.0-20.0 ygmL? 1.0-200.0 ng mL*

Lob 038 pgmtt  0.35ngmLt

g mL-! 0.95 ng mL-!
RSD (%) 4.4
Callbratlon Sensltlviry 285

Correlation Caefficient(R?) 4.9971

Pre -Cancentration Foctor

Sanyies Added Found % RSb "

ng mL-? g mL-! Recove

Simuloted 0.0
Urine 500
1000

Normal Urine 00 .00 s
taken from a 500 B2 412G 30
Valunteer 1000 105 3248 46
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SENSITIVE DETERMINATION OF KETOPROFEN AND IBUPROFEN
in URINE SAMPLES

1Sule Temiz., 2Esra Durgun, Ummiigiilsiim Morgiil, 3Songiil Ulusoy, !Halil Ibrahim Ulusoy

! Sivas Cumhuriyet University, Faculty of Pharmacy, Department of Analyfical Chemistry, Sivas, Turkey
2Erciyes University, Institute of Health Sciences, Department of Analytical Chemistry, Kayseri, Turkey
3Sivas Cumhuriyet University, Vocational School of Health Services, Department of Pharmacy, Sivas, Turke
Abstract
Non-steroidal anti-inflammatory drugs can be detected sensitively at very low concentrations in biological and environmental samples. Ibuprofen and ketoprofen are also in this class of drugs.
In this study, HPLC-DAD with magnetic solid phase extraction was used to be applied in synthetic and real urine samples. With the photomultiplier tube (PDA) detector used in the study, the
maximum wavelengths were measured as 219 nm for ibuprofen and 256 nm for ketoprofen. The calculated correlation coefficients are 0.9886 for IBU and 0.9958 for KET. The relative
standard deviation of the method is much lower than 3.5% and the limit of defection (LOD) is 3.48 ng/mL.
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Introduction: Today, in order to meet the food need
arising with the increasing world population, the use of
pesticides is widely common in many areas. Fungicide
pesticides that used for killing fungi are the most
economically important pesticide group. Fungicides are
toxic due to their natural chemical structure and are
difficult to biodegrade. Pesticides’ residue levels on the
crops in which fungicides are used can also cause toxic
effects on humans. For these reasons, analysis studies to
determine the amount of toxic pesticides in human
biological samples are important [1]. Therefore, the aim
of this study is to demonstrate of a HPLC method for the
simultaneous determination of thiram (THR),
epoxiconazol (EPO), hexaconazol (HEX), tebuconazol
(TEB) and diethofencarb (DIE) pesticides from human
serum and urine samples.

Materials and Methods: For HPLC study; an isocratic
mobile phase with the flow rate of 1 mL min-! that
containing a mixture of methanol: ammonium acetate
buffer solution (pH 6.3), 77.5:22.5 (v/v) at 25 °C using
LUNA C18 (150 mm x 4.60 mm ID, 5 pum),
(Phenomenex, USA) stationary phase with the detection
wavelength of 220 nm was used for the separation. A
3600 pL aliquot of human blank serum and urine
samples were mixed with sufficient amount from THR,
EPO, HEX, TEB and DIE stock solutions. The final
volume was completed to 10 mL acetonitrile and was
vortexed for 3 min. The sample was centrifuged for
15 min at 5000 rpm. Hundred microlitre of supernatant
solution was then transferred to a glass HPLC vial for
analysis.
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Mobile Phase Composition Flow Rate Optimization
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Fig.1 Luna C-18 (150 mm x 4.6 mm , 5 pm), 25 °C,
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Table 2. Validations parameters in
serum samples found as a result of
calibration calculations
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Results and Discussion:

Temparature Optimization

Calibration Results
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: 2: » Conclusions: The linearity of the proposed
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L Fig. 3 Luna C-18 (150 mm x 4.6 mm , 5 um), s o concentrations levels of each pesticides (Fig.
=) 1.1 ml min”! PH:6.3, 1mL mint flow rate 220 nm, MET:Buffer i= HEX 1). The linear ranges were found 0.5-100.0 g
! :: DIE (77.5:22.5; v/v) compositions. - mL! in all matrix. To demonstrate of method
- &0 [ — — sensitivity, limit of detection (LOD) values were
im calculated from the equations where the
10 (9,9 Table 1. Validations parameters in Fig. 4 Calibrations results by using optimized standard deviation of response and the slope of
0 V4 solvent found as a result of  conitions for solvent (A), serum (B) and urine (C)  the calibration curve were used. LOD values
) 1 2 3 4 5 & [ calibration calculations
& G were found to be between 0.03 and 0.08 pg
\ = olven =5
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o o 4
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VA Limit of Detection (ug mL™) - 004 | 007 | 008 | 007 | 0,09 some antifungal pesticides from human serum
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