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DEVELOPMENT OF THE METHOD OF SIMULTANEOUS QUANTITATIVE
DETERMINATION OF LORATADINE AND AUXUILARY SUBSTANCES IN
THE COMBINED SYRUP "LORATADIN+"

© A. Glushchenko, I. Bezruk, L. Ivanauskas, V. Georgiyants

Mema. Memorwo npedcmasiieno2o 00cniodicents 6yna po3pooKka MemoouKu 00HOUACHO20 GU3HAYUEHHS IOPAMAaou-
HY ma OONOMIJCHUX PEYOBUH — MEMUINAPaLiOpoKCUbEH30amy ma nponiinapaziopokcubenzoamy 8 KoMoiHosa-
Homy cuponi «/Iopamadun-+y y npucymHocmi 1ackasys 3010mMucmoz0 mpasu eKCcmpaxKmy.

Mamepianu i memoou. Liquid chromatography separation was performed using a Shimadzu Nexera X2 LC-
30AD HPLC system (Shimadzu, Japan) composed of a quaternary pump, an on-line degasser, a column
temperature controller, the SIL-30AC autosampler (Shimadzu, Japan); the CTO-20AC thermostat (Shimadzu,
Japan) as well as the SPD-M20A diode array detector (DAD).

Pe3ynomamu i 062060penna. 10enmughikayito 0CHOBHO20 KOMNOHEHMY mMa OOMIUOK Y KOMOIHOBAHOMY 3ACO0L
NPOBOOUNY ULTAXOM BUSHAYEHHS 4ACi8 YIMPUMYBAHHS NIKI 10pAmMaouHy, Memuinapaziopokcuberzoamy i nponi-
JINAPA2iOpoKCUOEH30amy HA XPOMAMO2pami 8UnpoO08yBAHO20 POIYUHY, 00EPAHCAHIL NpU iX KITbKICHOMY 8U3HA-
YeHHi, AKi CNIBNAOANU 3 YACAMU YMPUMYBAHHSA 8I0NOGIOHUX NIKI8 HA XPOMAMOSPAMI PO3UUHY NOPIGHAHHS.

Ilpu po3pobyi memoouKu KilbKiCHO20 8USHAYEHHS 6CIMAHOBNEHO, WO 3 BUKOPUCMAHHAM 2PAOIEHMHO20 PeXCUM)
cnocmepizanocs Kpauwje po30UIeHHsE MIdC CROLYKAMU, KOeDiyicHm po30iNeH s MIJC NIKamMu Memuinapaziopox-
cubenzoamy ma HauOIUNCHUX 00 HbO2O NIKIE cmaes Oibwum Hidxc 2.5, y eunadky nponiinapaiopokcubenzoama
yeil NOKA3HUK CMAaHosus dinvuie 3.

s niomeepodicerHHsi KOPeKMHOCMI 3anpPONOHOBAHO20 Memody 6Y0 NPOBedeHO 8ANIOAYIHI QOCTIONCEeHHS 3210~
HO 3 eumozamu [PY. Bcmanosneno, wo megusHaueHicmv npobOOniocomosKy CmMaHogums Oisi 10pamaouny —
1,5 %, onsa memunnapaziopoxcubensoamy — 1,47 %, ona nponinnapaziopokcubenzoamy — 1,53 %, wo ne nepe-
suwye kpumepii npuiinamuocmi. Cneyugiunicmos memoouxu niomeepodicena Wisxom NopieHAHH XpomMamozpa-
MPO3UUHY NOPIGHAHHS, BUNPODOOBYBAHO20 PO3UUHY | Xpomamozpamu OIaHK-po3uury. Bumoeu do ninitinocmi me-
MOOUKU BUKOHYBANUCA HA 8CbOMY 0iand30Hi KOHYeHmMpayil 01 10pamaouny i 060x donomisxcuux pevosun. Ko-
egiyienmu xopenayii cmarnosuau 0,9999, 0,9999 ma 0,9995 gionosiono. Ilpagunvuicms memoouxku 8UKOHY8a-
J1achb 3 080MA KpUMePIAMU — NPAKMUYHOI0 A CMAMUCMUYHOIO He3Hauywicmio, wo 6yau 8usHayeHi 8 X00i exc-
NePUMEHMANbHUX 00CHIOdCeHb. Pesyivmamu oyinku eHympiuHb01a00pamopHol npeyusiitHocmi noKazauu 6io-
NOGIOHICb 00EPAUCAHUX 3HAUEHb D0BIPUO20 THMEPBATY CepeOHbO20 pe3yibmamy Kpumepilo nputinamuocmi. 3a
pe3yIbmamamit U3HAYEHHs pOOACHOCMI 6CIMAHOBIEHO, WO O ONMUMATLHUX VMO8 XPOMAMozpapysanis Mo-
JHCHA BUKOPUCMOBY AU CEINCONPULOMOBAHUT POZHUH NOPIGHANHSA NPOMsA2oM 24 200.

Bucnoeku. Pospobnena memoouka 0OHOYACHO20 KilbKICHO20 BUSHAYEHHS TOPAMAOUHY A OONOMIJICHUX pedo-
8UH — Memuanapaziopoxucboenzoamy ma nponiinapaciopokcubenzoamy y cuponi kombinosanomy «Jlopama-
Oun+y. Buznaueno ymosu, uo 003601810Mb KOPEKMHO GUIHAYUMU GCI KOMROHEHMU 8 NPUCYIMHOCME eKCMPAKIMYy
nackasys 3o1omucmozo mpagu. Kopexmuicmos memoouxu niomeepoiceno 8anioayitiHumu 00CAi0HCeHHAMU
Knrouosi cnoea: nopamaoun, memunnapaciopokucoenzoam, nponimapaziopokcubenzoam, KilbKiCHe 8U3HAYeH-
Hs, KOMOIHOBaHI 3acobu, 2enamoszaxucma Ois

Gepabene, Essentiale, etc. High hepatoprotective ac-
tivity on different models of liver damage was found

1. Introduction
The loratadine syrup is one of the most commonly

used medicines widely used in the treatment of allergic
conditions in adults and children. Somewhat restricting
its use, the presence of side effects, in particular among
drug poisoning, one of the leading places in children and
adults is occupied by loratadine-induced changes in the
liver [1, 2]. In order to eliminate unwanted effects on the
liver, it is expedient to combine with phytocomponent,
which shows hepatoprotective action.

2. Formulation of the problem in a general
way, the relevance of the theme and its connection
with important scientific and practical issues

Among the plant substances were found a lot of
very effective hepatoprotectors. In medical practice,
widely used preparations of plant origin are Silibor,

in plants such as spotted thistle (seed) [3], artichoke
(baskets), pumpkin common (seed oil) [4], agave
americana (leaves) [5], greater celandine (grass), dan-
delion (roots), peppermint (leaves) [6, 7], turmeric
(roots) [8, 9], cassia acutifolia (leaves), etc. [10]. Our
previous studies have shown that the plant extracts of
artichoke, fumitory schleicheri, Bupleurum aureum
grass, Salsola collina grass contribute to the preven-
tion of hepatotoxic effects of loratadine [11, 12]. The
choice of plants for research is based on the algorithm
developed by us [13]. According to experimental data,
the best way of hepatoprotective action on models of
toxic lesion of the liver with loratadine was the aque-
ous extract of a Bupleurum aureum grass. On the basis
of the conducted researches the composition and tech-
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nology of the combined syrup "Loratadin+" with this
plant extract [14] was developed.

3. Analysis of recent studies and publications in
which a solution of the problem are described and to
which the author refers

The chemical components of the developed com-
bined syrup, which must be quantified, are loratadine, as
well as preservatives - methyl parahydroxybenzoate and
propyl parahydroxybenzoate. Different methods are used
to determine loratadine, the HPLC method is the most
commonly used for determining loratadine in dosage
forms. Scientists [15] developed a method for quantita-
tive determination of loratadine in tablets using a UV
detector (248 nm), simultaneous determination of lorata-
dine with other drugs - Guaifenesin, Ambroxol - in dos-
age forms in isocratic elution mode [16].

4. The field of research considering the general
problem, which is described in the article

For the pharmaceutical development and preclini-
cal studies, standardization of the obtained combined
syrup should be carried out. At the same time it is advis-
able for the manufacturer, from the economic point of
view and for safety reasons of the production personnel,
to determine the active and auxiliary substances in a
single sample, which reduces the time of analysis and
allows you to save reagents and equipment resources.
Since for the definition of plant components is more
correct the summary definition of BAS groups that pro-
vide the effect, a spectrophotometric technique will be
developed for them.

5. Formulating the goals (tasks) of the article
The aim of the present study was to develop a
method for the simultaneous determination of loratadine

and auxiliary substances — methylparahydroxybenzoate
and propylparahydroxybenzoatein combination syrup in
the presence of a Bupleurum aureum grass extract.

6. Presentation of the main research material
(methods and objects) with the justification of the
results

Equipment

Liquid chromatography separation was performed
using a Shimadzu Nexera X2 LC-30AD HPLC system
(Shimadzu, Japan) composed of a quaternary pump, an
on-line degasser, a column temperature controller, the
SIL-30AC autosampler (Shimadzu, Japan); the CTO-
20AC thermostat (Shimadzu, Japan) as well as the SPD-
M20A diode array detector (DAD). Another instruments
such as Ultrasonic Cleaner Set for ultra-sonication using
(Wise Clean WUC-A06H, WitegLabortechnik GmbH,
Germany), Libra UniBloc AUW120D (Shimadzu Ana-
lytical Scale, Japan); class A analytical vassals that meets
requirements of the SPhU (SPhU, 2015) were used in the
investigation.

Reagents

HPLC grade acetonitrile (Sigma-Aldrich GmbH,
Switzerland), were used in the analysis work. HPLC
grade water was obtained from a water purifying system
(Millipore, Bedford, MA, USA). Other chemicals and
solvents were of analytical grade.

Identification

In test solution chromatogram obtained in quanti-
tative determination of loratadine, methylparahy-
droxybenzoate and propylparahydroxybenzoate, the
retention times of peaks loratadine, methylparahy-
droxybenzoate and propylparahydroxybenzoateshould
coincide with times holding the peaks in the chromato-
gram solution (loratadine, methylparahydroxybenzoate,
propylparahydroxybenzoate) (Fig. 1, 2).
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Fig. 1. Typical chromatogram of the comparison solution
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Fig. 2. Typical chromatogram of the test solution
Method Chromatography is carried out on a liquid chro-

Buffer solution with pH 2.9. Dissolve 3.9 g of so-
dium dihydrogen phosphate in 950 ml of water R and
bring to pH 2.9+0.05 with acid phosphate-soluble P and
bring to the volume of 1000.0 ml with the same solvent
and mix.

Test solution. 2.4 g (precise weight) of the prepa-
ration "Loratadine +" is placed in a 20 ml volumetric
flask, 10 ml of methanol P is added and shaken at a speed
of 400 rpm for 15 minutes, and then brought to the label
with the same solvent and carefully mix up.

Comparison solution a. 50 mg (precise weight
loss) of lactic acid RS is placed in a volumetric flask of
50.0 ml, dissolved in 35 ml of methanol P and brought to
the label with the same solvent.

Comparison solution b. 80 mg (precise weight
gain) of RS methyl parahydroxybenzoate P is placed in a
volumetric flask of 50.0 ml, dissolved in 35 ml of metha-
nol P and brought to the label with the same solvent.

Comparison solution c. 40 mg (precise weight
loss) of RS propylparahydroxybenzoate P is placed in
a volumetric flask of 100.0 ml and dissolved in 60 ml
of methanol P and brought to the label with the same
solvent.

Comparative solution d. 5.0 ml of the comparison
solution a, 5.0 ml of the comparison solution in 5.0 and
the solution of comparison with transfer to a volumetric
flask of 50 ml capacity, bring with the methanol P to the
volume and mix thoroughly.

Placebo-extract solution. 68 mg of a dry extract
of a Bupleurum aureum grass was placed in a volumetric
flask of 20.0 ml, 10 ml of methanol R was added and
shaken at a speed of 400 rpm for 15 minutes, and then
brought to the label with the same solvent and mixed
thoroughly.

The solutions are filtered through a membrane fil-
ter with a pore diameter of 0.45 pm.

matograph with a spectrophotometric detector under the
following conditions:

— column with a size of 150x4.6 mm, filled with
silica gel octadecylsilylene for chromatography P (for
example, ACE Cl18, size 150x4.6 mm, YMC company)
with a pre-column, with a particle size of 5 pm, for
which the conditions of suitability of the chromatograph-
ic system are fulfilled;

— speed of the mobile phase: 1.0 ml / min;

— column temperature: 35 °C;

— detection at wavelength: 270 nm;

— volume of injection: 10 pl;

— mobile phase A: buffer solution with pH 2.9;

— mobile phase B: acetonitrile P;

— gradient program:

Time, min  Mobile phase A, %  Mobile phase B, %
0:00 80 20
02:00 80 20
10:00 55 45
15:00 55 45
16:00 80 20
20:00 80 20

Alternately chromatograph solution of compari-
son d and test solution at least 5 times.

The chromatographic system is considered to be
suitable if the following conditions are met for the com-
parison solution:

—the efficiency of the chromatographic column,
calculated at the peaks of the main substances, should be
at least 3000 theoretical plates;

—the peak symmetry ratio must be in the range
from 0.8 to 1.5;

—the relative standard deviation for peak areas,
should not exceed 1.0 %, calculated on the results of 5
injections.

Table 1
Parameters of the chromatographic system that were found during the analysis
Substance Eff'C'enC.y Symmetry Relative standard deviation, %
(number of theoretical plates) factor
Loratadine 40756 1.06 0.14
Methylparahydroxybenzoate 25318 1.04 0.17
Propylparahydroxybenzoate 71188 1.07 0.05
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The content of loratadine (X;) in 1 ml of the drug,
in milligrams, was calculated by the formula:

~ S xmyx20x5x pxP S xmyx pxP
'S, xm x50x50%x100 S, xm, x2500 "

where S; — average value of loratadine peak area, calcu-
lated from the chromatograms of the test solution;

So — average value of peak areas of loratadine,
calculated from the chromatogram of the comparison
solution (d);

mo — weight of drug, in grams;

m; — weight of loratadine, in milligrams;

p — density of drug, in g/cm?;

P — the content of the main substance in lorata-
dine, as a percentage.

The content of methylparahydroxybenzoate (X5)
in 1 ml of the drug, in milligrams, was calculated by the
formula:

b% _ S, xmyx20x5x pxP S xmyx pxP
? S, xm,x50x50x100 S,xm,x2500"

where S; — average value of methylparahydroxybenzoate
peak area, calculated from the chromatograms of the test
solution;

Sp — average value of peak areas of methylparahy-
droxybenzoate, calculated from the chromatogram of the
comparison solution (d);

mo — weight of drug, in grams;

m; — weight of methylparahydroxybenzoate, in
milligrams;

p — density of drug, in g/cm?;

P — the content of the main substance in
methylparahydroxybenzoate, as a percentage;

The content of propylparahydroxybenzoate (Xj3)
in 1 ml of the drug, in milligrams, was calculated by the
formula:

S xmyx20x5x px P § xmyx pxP
: S, xm, x100x50x100 S, xm, x5000

where S; — average value of propylparahydroxybenzoate
peak area, calculated from the chromatograms of the test
solution;

So — average value of peak areas of propylparahy-
droxybenzoate, calculated from the chromatogram of the
comparison solution (d);

mo — weight of drug, in grams;

m; — weight of propylparahydroxybenzoate, in
milligrams;

p — density of drug, in g/cm?;

P — the content of the main substance in
propylparahydroxybenzoate, as a percentage;

Discussion of the results

At the beginning of the development of the tech-
nique, we tried to use the technique of isocratic elution of
the components of the mixture. In this case, the following
conditions were used: the stationary phase - a measuring
column 150 x 4.6 mm, filled with silica gel octylsilyl for
chromatography P with a pre-column, with a particle size
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of 5 um; speed of the mobile phase: 2.0 ml / min; column
temperature: 35 © C; detection at wavelength: 254 nm;
volume of injection: 20 pl; mobile phase A: buffer solu-
tion with pH 2.9 (3.9 g sodium dihydrogen phosphate P
is dissolved in 900 ml of water for chromatography P. pH
is set to 2.9+0.1 with the aid of phosphoric acid P and the
volume of water solution is adjusted to a pH of 1000 ml
for water chromatography); mobile phase B: acetonitrile
P; ratio between mobile phases (1:1)

It has been found that this system has a low reso-
lution for the methylparahydroxybenzoate peak with
other components present in the matrix. To improve the
resolution, the mobile phase speed was reduced to
1.5 ml / min and the amount of phase B (acetonitrile) to
45 %, as well as the injection volume was reduced to
10ul. However, these changes did not eliminate the prob-
lem and as shown in the following figure, the peak of
methylparahydroxybenzoate does not have a satisfactory
separation with the peaks of substances present in the
preparation.

Therefore, the speed of the mobile phase was re-
duced to 1.0 ml / min, and the concentration of the mo-
bile phase B to 40 %. After chromatography of the test
solution under altered conditions, it was observed that the
separation between the peaks improved, but still re-
mained unacceptable. To solve this problem, it was de-
cided to use a gradient mode to improve separation be-
tween substances, and it was also decided to change the
wavelength for detecting from 254 nm to 270 nm to
increase the specificity, since loratadine, methylparahy-
droxybenzoate and propylparahydroxybenzoate had a
sufficient absorption at a given wavelength, while other
components of the drug had less effect during the analy-
sis. Using a gradient mode, a better separation between
compounds was observed, the separation factor between
the peaks of the methylparahydroxybenzoate and its
nearest peaks was greater than 2.5, in the case of propyl
parahydroxybenzoate this figure was greater than 3.

To confirm the correctness of the proposed meth-
od, validation studies were carried out in accordance with
the requirements of the SPHU.

Forecast of uncertainty of analysis results

In the drug "Loratadine+" the quantitative content
of its components should be within+5 %, therefore:

AAS < 95-105

x0,32=1,6 %

We have calculated the uncertainty of sample
preparation for loratadine, methylparahydroxybenzoate
and propylparahydroxybenzoate when determined by
HPLC. It is found to be 1.5 % for loratadine, 1.47 % for
methylparahydroxybenzoate, 1.53 % for propylparahy-
droxybenzoate, which does not exceed the eligibility
criterion.

Specificity

For the study of specificity were prepared solu-
tions: solvent (blank solution), solutions of the compari-
son, the extract and the test solution.

The specificity of the method is confirmed by com-
paring the chromatogram with the comparison solution, the
test solution, and the blank solution chromatogram. The
retention times of loratadine, methylparahydroxybenzoate
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and propylparahydroxybenzoate peaks on the chromato-
grams of the test solution correspond to the retention time of
loratadine, methylparahydroxybenzoate and propylparahy-
droxybenzoate peaks on the chromatogram of the compari-
son solution. No peaks were found on the chromatogram
form, the retention time of which would coincide with the
peaks of loratadine, methylparahydroxybenzoate and
propylparahydroxybenzoate retention times.

Linearity

To confirm the linearity of the method, 9 model
solutions of each component were prepared in appropri-

125,00
115,00

105,00

ate concentrations, which varied evenly within the range
of application (step - 5 %).

X,=C,/C,-100 1a Y, =S, /S, -100 .

According to the data obtained (Fig. 3, Tab. 2),
the linearity of the methodology is performed throughout
the concentration range for loratadine and both auxiliary
substances.

The correlation coefficients are 0.9999, 0.9999
and 0.9995, respectively.
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Fig. 3. Charts of the linear dependence of the analytical signal on the actual concentration of solution in the normalized
coordinates for: a —methylparahydroxybenzoate; b —propylparahydroxybenzoate; ¢ — loratadine
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Data validation of the linearity of the method of quantitative determination

Table 2

3/m Parameter Requirements | The resulting value | Execution of the criterion
Methylparahydroxybenzoate

1 [a] .6 0.2015 Executed

2 So <0.84 0.15 Executed

3 r >0,9981 0.9999 Executed
Propylparahydroxybenzoate

1 [a] <26 0.6335 Executed

2 So <0.84 0.31 Executed

3 r >0.9981 0.9995 Executed

Loratadine

1 [a] <26 0.781 Executed

2 SO <0.84 0.21 Executed

3 r >0.9981 0.9999 Executed

According to the results of the linearity study, the lowed. The rule is characterized by two criteria - practi-

technique is correct for all determined components.
Correctness
To determine the correctness within the range of

cal and statistical insignificance, which were determined
during the experimental research (Table 3).
The fulfilment of the correctness criteria by the

the use of the analytical method, 9 test solutions were two criteria is given in Table 4. By the correctness pa-

prepared, with all stages of the analytical technique fol- rameter methodology is correct.

Results of determining the correctness of the method (n = 9)

Table 3

Methylparahydroxybenzoate

Zay 99.98
Relative standard deviation, s, % 0.11
Relative confidence interval 0.21
AZ =1(95 %,8)*s, = 1.8595*s, = '
Critical to the convergence of results das % < 1.6
Systematic error § % =| Z,, - 100] 0.02
Criterion of statistical insignificance Executed
AZ/I3=0.21/3 = 0.07 (0.02< 0.07)

If not, then the criterion of practical insignificance,d %<0.512 (0.02<0.512)

Executed
General conclusion about the methodology Correct

Propylparahydroxybenzoate
Za 100.01
Relative standard deviation, sz % 0.31
Relative confidence interval 057
AZ =1t(95 %,8)*sz =1.8595%sz = '
Critical to the convergence of results Aas % < 1.6
Systematic error & % =| Z, - 100 | 0.01
Criterion of statistical insignificance Executed
AZ/3=0.57/3=0.19 (0.01<0.19)
If not, then the criterion of practical insignificance, 6 % < 0.512 (0.01<0.512) Executed
General conclusion about the methodology Correct
Loratadine

Zay 100.06
Relative standard deviation, sz % 0.21
Relative confidence interval 0.39
AZ =1(95 %,8)*sz = 1.8595*sz = )
Critical to the convergence of results Aas % < 1.6
Systematic error & % =| Za, - 100 | 0.06
Criterion of statistical insignificance Executed
AZ/3=0.39/3 =0.13 (0.06< 0.13)
If not, then the criterion of practical insignificance, 6 % < 0.512 (0.06< 0.512) Executed
General conclusion about the methodology Correct
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Results of validation by two criteria

Table 4

Requirements for statisti-

Requirements for practical

Execution of the

Parameter Value cal insignificance insignificance criterion
Methylparahydroxybenzoate
> Followed by two
|Z-100) 0.02 <0.07 <0.512 e
Propylparahydroxybenzoate
= Followed by two
|Z-100) 0.01 <0.19 <0.512 s
Loratadine
= Followed by two
|Z-100) 0.06 <0.13 <0.512 e

In-laboratory precision
To determine, the results of a study of 6 samples of
one sample by two analysts were used on different days for
one working week using different measuring dishes. The

results are shown in the Table. 5-7. Results of evaluation of
laboratory precision are given in Table. 8 show that the
obtained values of the confidence interval of the average
result meet the eligi bility criterion (not more than 1.6).

Table 5
Determination of intra-laboratory precision parameters for methylparahydroxybenzoate
No. Analyst No. 1 Analyst No. 2
1 97.68 97.45
2 97.53 97.37
3 97.33 97.10
4 97.77 97.22
5 97.61 97.46
6 97.58 97.32
Average 97.58 97.32
Dispersion, s 0.038 0.031
Overall average 97.45
Relative standard deviation, RSD % 0.13
Confidence interval, (Aintra=t(95 %, m*n-1)* RSD, %=1,7956 *RSD, % 0.27
Table 6
Determination of intra-laboratory precision parameters for propylparahydroxybenzoate
No. Analyst No. 1 Analyst No. 2
1 101.43 101.19
2 101.83 101.22
3 101.26 101.20
4 102.11 101.44
5 101.74 101.39
6 101.67 101.29
Average 101.67 101.29
Dispersion, s* 0.150 0.019
Overall average 101.48
Relative standard deviation, RSD % 0.19
Confidence interval, (Aintra=t(95 %, m*n-1)* RSD, %=1,7956 *RSD, % 0.38
Table 7
Determination of intra-laboratory precision parameters for loratadine
No. Analyst No. 1 Analyst No. 2
1 100.898 100.524
2 100.853 100.750
3 101.083 100.207
4 100.800 100.233
5 100.426 100.035
6 100.812 100.349
Average 100.812 100.350
Dispersion, s 0.077 0.108
Overall average 100.581
Relative standard deviation, RSD % 0.230
Confidence interval, (Aintra=t(95 %, m*n—1)* RSD, %=1,7956 *RSD, % 0.463
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Results of evaluation of in-laboratory precision

Table 8

Parametr | Requirements of the criterion | The resulting value | Execution of the criterion
Methylparahydroxybenzoate
Aintra | <1,6 | 0.27 | Executed
Propylparahydroxybenzoate
Aintra | <1,6 | 0.380 | Executed
Loratadine
Aintra | <1,6 | 0.463 | Executed

Robustness (stability)
The stability of the standard solution and the test solution was studied after 24 hours (Tab. 9, 10).

Table 9
Determination of the stability of the standard solution
Average value of S peak of Average value of S peak of Parameter change in per-
Substance freshly prepared solution solution after 24 h centages after 24 hours
Methylparahy- 5421695 5423838 0.040
droxybenzoate
Propylparahy- 1153291 1149287 0.347
droxybenzoate
Loratadine 1401900 1403722 0.130
Table 10
Determination of the stability of the test solution
Average value of S peak of Average value of S peak of Parameter change in per-
Substance freshly prepared solution solution after 24 h centages after 24 hours
';"ethy'parahy' 5244979 5243940 0.020
roxybenzoate
Propylparahy- 1221627 1226178 0.373
droxybenzoate
Loratadine 1644919 1648117 0.194

Differences between the obtained values of

7. Conclusions from the conducted research

peak areas should exceed the criterion of insignifi-
cance in comparison with the maximum permissible
uncertainty of the analysis results (AAS, insig), that is
0.512 %.

As a result of the determination, it has been de-
termined that for optimal chromatographic conditions,
freshly prepared solution for comparison can be used
within 24 hours.

and prospects for further development of this field

1. The method of simultaneous quantitative determi-
nation of loratadine and auxiliary substances - methylpara-
hydroxybenzoate and propylparahydroxybenzoate in a
combined syrup "Loratadine+" has been developed.

2. Conditions are defined that allow correctly de-
termining all components in the presence of a Bupleurum
aureum grass extract. The correctness of the methodolo-
gy is confirmed by validation studies.
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