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The problem of allergic diseases growth is quite urgent in the world: up to 40% of the adult population
and 10-12% of children suffer from this disease. According to the data of epidemiologic studies,
the most widespread diseases are bronchial asthma, allergic rhinitis and atopic dermatitis. Among
avaliable antihistamine drugs loratadine is one of the most common, it is used for elimination of allergic
manifestations both in adults and children. Since for adherence to specifications of the technological
process when manufacturing medicines it is necessary to have the developed and validated methods
for the quality control, we have proposed a new method for quantitative determination of loratadine
in the syrup by the spectrophotometric method. When studying the character of loratadine spectra
in alcohol, 0.1 M solution of hydrochloric acid and 0.1 M solution of sodium hydroxide it has been
found that the best solvent is 0.1 M solution of hydrochloric acid. The assay was performed by the
standard method at the wavelength of 278 nm. The effect of excipients of the syrup was removed
by their extraction with ether. The validation characteristics of the method (robustness, accuracy
and convergence, linearity, precision) have been determined. The evaluation of such validation
characteristics obtained as accuracy (0.18% < 1.64%), convergence (1.6% < 3.2%), intermediate
precision (0.62% < 4.80%) allows to control the quality of loratadine in other laboratories according to

the method recommended.

In recent years the concept of pre-asthma — the state
combining a number of pathological signs has been form-
ed. According to the studies they are precoursors of de-
velopment of the real asthmatic attacks. Among them
there are various kinds of allergy (allergic rhinosinuso-
pathy, enteropathy, medicamental dermatitis) and immu-
nological disorders (complement deficiency state, IgE
hyperproduction, etc.). In this regard, the medicinal effect
on this state is in fact prophylaxis of bronchial asthma.

New antihistamine drugs (H,-receptor antagonists)
are referred to the medicines that are successfully used
in the treatment and prevention of seasonal allergic rhi-
nitis, allergic conjunctivitis. Unlike the medicines for
treating allergic manifestations used for a long period
of time, new medicines do not provide a sedative ac-
tion, do not possess antiserotonin, anticholinergic and
a-blocking properties; and it allows to use them more
widely in a certain patient population [8].

Loratadine is one of the representatives of the group
of antihistamines of the second generation that block
H,-receptors. Medicines of this group reduce the body’s
response to histamine, eliminate unstriated muscles spasms
and prevent development of the tissue edema induced
by histamine, reduce the capillary permeability, decrease
the hypotensive action of histamine and allergic reac-

tions. Under the effect of antihistamine drugs the hista-
mine toxicity decreases.

The method of liquid chromatography is widely ap-
plied for quantitative determination of loratadine both
in the pure form and in the combination with other me-
dicinal substance in dosage forms [6, 9-11]. But, from
our point of view, especially when using in industrial
manufacture, spectrophotometric method for loratadine
determination can be the most suitable and economical.

The aim of the work is to develop the method for
spectrophotometric quantitative determination of lora-
tadine in the syrup for the subsequent application in ana-
lysis of medicinal forms.

Materials and Methods

Claritin syrup, batch IANNAS59001, manufactured
by Schering-Plough Labo NV, Belgium; the substance
of loratadine, batch LRD/0909180, manufactured by Va-
sudna Pharma Chem Limited were used in the research.

The following analytical equipment was used: a
“Thermo scientific Evolution 60S” spectrophotometer,
“AXIS” balances. The measuring glassware of class A,
excipients (glycerine, polypropylene glycol, sodium ben-
zoate) and reagents meeting the requirements of the
State Pharmacopoeia of Ukraine (SPhU) were used for
the work [1-5].
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Fig. 1. The UV-spectrum of 0.001% loratadine solution in ethanol (1), in 0.1 M solution

Results and Discussion

To solve the task we recorded UV-spectra of 0.001%
loratadine solution in ethanol, 0.1 M solution of hydro-
chloric acid and 0.1 M solution of sodium hydroxide.

The UV-spectrum of 0.001% loratadine solution in
ethanol recorded in the range from 220 nm to 320 nm
is given in Fig 1. As it is seen from Fig. 1, the UV-spec-
trum of alcohol solution has the absorption maximum
at the wavelength of 248 nm, which is conditioned by
the presence of the aromatic ring in the molecule of the
medicine. When changing the solvent to 0.1 M solution
of sodium hydroxide the character of the spectrum does
not practically change and the maximum is observed at
the wavelength of 246 nm. In case of using 0.1 M solu-
tion of hydrochloric acid as a solvent one can observe
that the character of the spectrum changes and the maxi-
mum is observed at the wavelength of more than 278 nm
(Fig. 1).

All active substances and excipients of the syrup dis-
solve in 0.1 M solution of hydrochloric acid. Thus, we
were used exactly this solvent. It has been experimen-
tally proven that excipients affect the intensity of the
UV-spectrum of loratadine (Fig. 2).

As can be seen from Fig. 2, UV-spectra of the syrup
(2) and loratadine (1) completely coincide in the given
wavelength range, but the optical density of the solu-
tion of the syrup at the wavelength of 278 nm is higher
(A, > A)) than in the solution of loratadine in the same
concentration. To eliminate the impact of excipients on
the optical density value they were extracted from the
syrup with the organic solvent (Fig. 3).

As the research results show, conformity of the opti-
cal absorption of loratadine in 0.1 M solution of hydro-

of sodium hydroxide (2) and in 0.1 M solution of hydrochloric acid (3).

chloric acid to Bouguer-Lambert-Beer law is observed
in the concentration range of 4.0x104-4.0x10-%, the
specific absorption indicator is from 233 to 245.

The method was metrologically standardized on the
model mixtures. It has been found that the relative error
of an individual determination +2.22% does not exceed
the allowable deviation interval for the active substance
in the syrup (£10%). The method developed has been
used for quantitative determination of loratadine in the
syrup.

The method for determination of loratadine in the
syrup:

Place 20.00 ml of the syrup into a 100 ml volumet-
ric flask, dilute with 1 M solution of hydrochloric acid
to the volume and mix.

Transfer 10.00 ml of the solution obtained into a sepa-
rating funnel and extract each 5 ml three times with di-
ethyl ether. Separate the organic layer. Place the aqueous
layer into a 100 ml volumetric flask, add 10 ml of 1 M
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Fig. 2. The UV-spectrum of loratadine in 0.1 M solution
of hydrochloric acid (1) and the UV-spectrum of the syrup
components in 0.1 M solution of hydrochloric acid (2).
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Fig. 3. The UV-spectrum in 0.1 M solution of hydrochloric acid: 1 — loratadine

and 2 — the syrup components after extraction with ester.

Table 1

Stability of solutions in time
t, min 0 15 30 45 60 Mean RSD % A% maxd, %
A, 0.5824 0.5825 0.5822 0.5828 0.5829 0.5826 0.043 0.09 154
A 0.5835 0.5836 0.5834 0.5835 0.5838 0.5833 0.084 0.18 )

solution of hydrochloric acid and dilute to the volume
with purified water.

Measure the optical density of the solution obtained
at the wavelength of 278 nm in a cuvette with the layer
thickness of 10 mm using 0.1 M solution of hydrochlo-
ric acid as a reference solution.

Concomitantly measure the optical density of the re-
ference solution of loratadine.

Reference solution of loratadine. Weigh accurately
approximately 0.05 g of loratadine and put into 250 ml
volumetric flask, dissolve in 150 ml of 1 M solution of
hydrochloric acid, dilute to the volume with the same
solvent and mix.

Place 10 ml of the solution obtained into a 100 ml
volumetric flask, add 10 ml of 1 M solution of hydro-
chloric acid and dilute to the volume with purified water.

The calculation of the loratadine content in the syr-
up was performed in g per 1 ml of the syrup.

Then some validation characteristics of the method
were studied; they were evaluated according to the cri-
teria given in the SPhU [1-4].

To determine robustness of the method [7], the ef-
fect of placebo on the optical density and stability of
solutions over time were studied. For this purpose mea-
sure the optical density (A,,,) of the blank solution ta-
king not less than three measurements with removing
the cuvette. Concomitantly measure the optical density
(A,) of the reference solution. It was found: A, =0.00102;
A, = 0.5822. The contribution of placebo in the total
absorption of the medicine after extraction with ether
equals o, = 100 x 0.00102/0.5822 = 0.18%.

When determining stability of solutions in time (Tab-
le 1) it has been found that the content of the test solution
and the reference solution does not significantly change
for not less than 1 h (At < maxd = 1.54%).

When studying linearity of the method the reference
solution and the test solutions were prepared by the same
scheme, actual values X; were determined by the ratio
of the mass of the actual weighted amounts of lorata-
dine substances taken for preparing the given test solu-
tion and the reference solution.

Measurement of the optical density for each of 9 test
solutions was conducted three times. The ratio of mean
values of the optical density for each of 9 test solutions and
the mean value of the optical density for the reference
solution was calculated, the values Y, = (A/A_)x100
were obtained. The value Z = 100x(Y/X,) representing
the concentration found (%) to the concentration intro-
duced was also calculated. The results of the calcula-
tions are shown in Table 1. The calculations of the linear
dependence parameters Y; = b x X, + a were performed
by the least square method [2]. The calculated values
b=0.9989, 5,=0.01, a=0.31, 5,=0.55, s, =0.21 (the residual
standard deviation) and r=0.9999 (the correlation coef-
ficient) meet the the requirements of the SPhU concer-
ning the linear dependence parameters; the straight line
obtained in the normalized coordinates is given in Fig. 4.

The calculations of the detection limit (DL) and the
limit of the quantitative determination (LQD) for lorata-
dine were conducted optionally by the following ratios:

DL=33xs,/b=33xs,
LOD=10xs,/b=10xs,.

Based on values s,and b: DL = 3.3 x 0.55=1.82% of
the nominal loratadine concentration, LQD = 10 x 0.55 =
5.51% of the nominal loratadine concentration.

The given values are significantly less than the low-
er detection limit of concentrations (80%) and, there-
fore, can not influence on the accuracy of analysis.
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Fig. 4. The plot of linear dependence Y, = b x X, + a in the normalized coordinates.
Table 2
The results of analysis for test solutions and their statistical processing
No. of Sample Introduced in 0/9 to Average optical Foundin % to Found in % to the
. the concentration L the concentration .
the tfest weight, g of the reference densities of the reference introduced
solution (m,,=0.02074) solution - Xi,.. % (A=0.5822) solution - Y% Z,=100x (Y;/ X) %
1 0.0160 80.00 0.4660 80.07 100.09
2 0.0170 85.00 0.4950 85.05 100.06
3 0.0180 90.00 0.5250 90.21 100.23
4 0.0190 95.00 0.5570 95.70 100.74
5 0.0200 100.00 0.5830 100.17 100.17
6 0.0210 105.00 0.6120 105.15 100.15
7 0.0220 110.00 0.6410 110.14 100.12
8 0.0230 115.00 0.6700 115.12 100.10
9 0.0240 120.00 0.6990 120.10 100.09
Mean, Z% 100.19
Relative standard deviation, s,% 0.21
Relative confidence interval A % = t(95%,8) - s,= 1.860 - 5, = 0.39
Critical value for convergence of results A, % < 1.60
Systematic error § = |Z - 100 0.19
Criterion of the systematic error insignificance
o< Aas/(g)N0,5=1.07/3 =0.36 satisfied
if it is not satisfied 1), then 3 < 0.73 satisfied
The overall conclusion of the method: correct

As Table 2 shows, the method of analysis is charac-
terized by a sufficient convergence and accuracy within
the range of concentrations of 80-120%.

It has been experimentally proven that the ratio
Aintra = t[95%,(7’l xm— 1)] X SDZ—im‘ra = 176 x SDZ—intm S
max A, is performed 0.62 < 4.8%, i.e. the intermediate
precision is confirmed.

To confirm the method’s correctness when repro-
ducing it in some other laboratory it is necessary to pre-
dict the total uncertainty of the method.

The predicted total uncertainty of the results of the
quantitative determination method (0.83%) does not
exceed the critical value (3.2%), i.e. the method will
give correct results in other laboratories as well.

Thus, by the results obtained the possibility of the
quality control of the given medicine in other laborato-

ries according to the method developed has been con-
firmed.

CONCLUSIONS

1. According to the results of the study of the UV-
spectral characteristics of loratadine solution in alcohol,
0.1 M sodium hydroxide solution and 0.1 M hydrochlo-
ric acid solution, the method for quantitative determina-
tion of loratadine in the syrup has been developed.

2. The validation characteristics (robustness, accuracy,
convergence, linearity, precision) of the method developed
for spectrophotometric quantitative determination of lorata-
dine in the syrup have been investigated and their evaluation
concerning the acceptance criteria has been carried out.

3. It has been found that the method recommended
allows to control the quality of loratadine in the syrup
in other laboratories.
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PO3POEKA TA OLIHKA BANIOALIMHUX XAPAKTEPUCTUK METOAUKU KINIbKICHOIO
BU3HAYEHHSA NNOPATAOUHY Y CUPONI

I.B.MnyweHko, B.A.lNeopezisiHy, H.lO.beea3

Knrovoei crioea: sanioauisi; cthapmauesmuyHUL aHasi3; Memood crieKmpoghomomempii; iopamaduH; cuport
lpobnema 3pocmaHHs KiflbKocmi anepeidHux 3axeoptosaHb Oyxe akmyarbHa y ceimi: 0o 40% dopoc-
11020 HaceneHHs1 i 10-12% dimeti cmpaxdaromp Ha anepeito. 32i0Ho 3 daHUMU ernidemionoaiyHux Aocri-
OeHb HalbIrbLW MOWUPEHUMU 3axX80pH0BaHHSIMU € BPOHXiarbHa acmma, anepaidHul puHim i amoniyHut
depmamum. Ceped icHyH020 apceHarly aHmuaicmamiHHUX riperapamie 00HUM 3 Halbirnbw rnowupeHux
€ riopamaduH, KUl ycyeae anepaidHi nposisu sk y dopocnux, mak i y 0imed. Ockiribku 0ns1 dompuMaHHsi
YMO8 MEeXHOJI02iHHO20 rnpoyecy nid Yac eUupobHUYMea JlikapCbKUx rpenapamie HeobxiOHO Mamu po3-
pobrieHi i sanidosaHi MemMoOUKU KOHMPOITIO iX SSKOCMI, MU 3arpOoroHys8asiu Ho8y MemoOUKY KillbKICHO20
8U3Ha4YeHHs1 siopamaduHy 8 cuporli crieKmpogomomempuyHUM mMemodom. [lpu sus4HeHHI xapakmepy
criekmpig nopamaduHy y crniupmi, 0,1 M posdyuHi kucriomu xrnopucmogodHesoi ma 0,1 M posduHi eid-
POKcudy Hampito 8CMaHOBMEHO, WO K PO3YUHHUK Kpauwie sukopucmosysamu 0,1 M po34uH kucrnomu
Xr10puUcmo8odHesol. BusHauyeHHs rpogoduriu MmemoOoM cmaHOapmy ripu OoexuHi xeurni 278 HM. Brinue
O0O0MOMIXKHUX PEYOBUH Y CUPOIi yCysarnu ekcmpazysaHHsaM eghbipoM. BusHauyeHi eanidaujidHi xapakme-
pucmuku (pobacHicms, fpasusibHICMb, MOYHICMb, NiHitHicMb, 8idmeoprosaHicmb) MemoOuku. OuiHKa
ompumaHux eanidauitiHux xapakmepucmuk: ripasusbsHicme (0.18% < 1.54%), moyHicmb (1.6% < 3.2%),
eHympiwHbonabopamopHa rpeyusitiHicms (0.62% < 4.80%) 00360515110mb KOHMPOI08aMU SKiCmMb Ii-
KapcbKo20 3acoby 8 yMoegax iHwux abopamopitl 3a peKoMeHA08aHOK MeMOOUKOH.

AN

PA3PABOTKA U OLLEHKA BANMMOALUOHHBIX XAPAKTEPUCTUK METOOUKU
KOINMMYECTBEHHOI'O OMNPEOENEHUA NOPATAOVUHA B CUPOINE

A.B.lyweHko, B.A.'eopzausiHy, H.FO.Bee3

Knroueenle cnoea: sanudayusi; hapmauyesmuyeckull aHanus;, Memod criekmpoghomomempuu;
niopamaduH, cupor

lNpobriema pocma 4Yucna annepauyYeckux 3aboneeaHull o4eHb akmyarnbHa 6 mupe: 0o 40% e3poc-
1020 HaceneHus u 10-12% demel cmpadarom annepauel. CoenacHo 0aHHbIM 3r1udemMuooauyec-
Kux uccrnedosaHul Hauboree pacrnpocmpaHeHHbIMU 3aboriegaHUsIMU si8risiemcsi 6poHxuUabHas acmma,
annepauveckull puHum u amonu4yeckuti depmamum. Cpedu cyujecmsyrou,e2o apceHana aHmuau-
cmaMUuHHbIX ripenapamos 00HUM U3 Hauboriee pacrpocmpaHeHHbIX siergemcs jopamaduH, KOmo-
pbIl ycmpaHsiem ansepaudyecKkue nposierieHUsI Kak y 83pocrbix, mak u y demed. NockonbKy Ons
cobnodeHus ycnosuli mexHo102U4eCcKo20 npouyecca rnpu npouseodcmee riekapCmeeHHbIX npena-
pamoe Heobxo0umo umems paspabomaHHble U 8anuduUPOBaHHbIE MEeMOOUKU KOHMPOIIS UX Kade-
cmea, Hamu rnpedsioxeHa Hoesass MemooOuKa Komu4ecmeeHHo20 onpedesieHuUs iopamaduHa 8 cupo-
rne criekmpoghomomempuyeckum memodom. [lpu udyyeHUU xapakmepa criekmpos fopamaduHa 8
cniupme, 0,1 M pacmeope kucromsi xiiopucmogodopodHoti u 0,1 M pacmeope audpokcuda Hampusi
ycmaHo8reHo, 4mo 8 Kayecmee pacmeopumerisi sy4we ucnonb3ogams 0,1 M pacmeop kucriomsl
xropucmogodopodHoli. OnpedernieHue rnpogoduriu Mmemodom cmaHdapma rnpu OriuHe 8071HbI 278 HM.
BriusiHue ecriomMo2amerbHbIX 8eUjecms 8 cuporne ycmpaHsanu akcmpaauposaHuem sgpupom. Onpe-
OderneHbl sanudayUoHHbIe Xxapakmepucmuku (pobacmHocmeb, rpasuslbHOCMb, MOYHOCMb, NUHeU-
HOcmb, 80CrpPou3s0duMocms) Memoduku. OueHKa MosyYeHHbIX 8anudayUOHHbIX Xapakmepucmuk:
npasunbHocmb (0.18% < 1.54%), moyHocmb (1.6% < 3.2%), sHympunabopamopHas npeyu3uoH-
Hocmb (0.62% < 4.80%) noseornisitom no pekomeHO08aHHOU MemoOuKe KOHMPOIUpo8ampe Ka4ecmeo
JiekapcmeeHHo20 cpedcmea 8 ycriogusix Opyaux nabopamopud.



