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Objectives. Spectrophotometric method is one of the most convenient methods in pharmaceutical analysis, as it is sensitive,
precise and cost effective. Therefore, the aim of the present work was the development of simple and available method for
the quantitative determination of betahistine dihydrochloride in dosage forms.

Materials and methods. Sodium 1,2-napthoquinone-4-sulphonate was assessed as chemical reagent for the quantitative
determination of betahistine dihydrochloride by visible spectrophotometric method.

Results. Different variables affecting the reactions between sodium 1,2-napthoquinone-4-sulphonate and the drug were carefully
studied and optimized. It was established that betahistine dihydrochloride reacts with sodium 1,2-napthoquinone-4-sulphonate
in alkaline medium with the colored reaction product formation with absorption maximum at 485 nm. The proposed method
was subjected to validation tests. The method was validated for the parameters like linearity, precision, accuracy, robustness
and scope of application. Beer's law was obeyed over the concentration range of 2.40-4.00 mg/100 ml. Parameters of linear
dependence were calculated with the help of regression analysis by means of least squares. Coefficients of stoichiometric
relationship were also determined by means of molar ratios and continuous changes. The proposed procedure meets
the requirements of State Pharmacopoeia of Ukraine that are made for dosage forms.

Conclusion. On the basis of the carried out investigations of betahistine dihydrochloride quantitative determination,
spectrophotometric procedure has been developed and validated. This procedure is successfully applied for dosage forms
analysis. Investigation results show that the procedure is highly sensitive, precise, simple in performance and relevant to be
applied at the quality control laboratories for dosage forms.

KirbkicHe BU3HaueHHA 6eTaricTUHY AUTIAPOXAOPHUAY B AiKapCbKUX ¢popmMax
3a peakLieto 3 HaTpieBoIO CiAI0 1,2-HadTOXiHOH-4-CyAbHOKUCAOTH

A. 0. AoHueHKo, C. 0. Bactok

CnekTpodhoTOMETPUYHIIA METOA — OANH i3 HANGINbLL 3pYYHINX METOAIB Y (hapMaLeBTUHHOMY aHani3i, OCKIMbKW BiH Yy TIMBMIA,
TOYHUIA T2 EKOHOMIYHUA.

MeTa po60oTu — po3pobka NpocToi Ta AOCTYMHOI METOAMKY KiNbKICHOTO BU3HaYeHHs 6eTaricTuHy aurigpoxnopuay B fnikap-
Cbkux chopmax.

Matepianu Ta metoau. Hatpiey Cinb 1,2-HadpTOXiHOH-4-CynbgOKMCIIOTM OLHIOBaNM 5K XiMIYHUIA peareHT ANns KinbKiCHOro
CNEeKTPOhOTOMETPUYHOIO BU3HAYEHHS BETAriCTUHY AMrigpoxnopuay.

Pe3ynikrati. PisHOMaHITHI YWHHWKY, LLIO BNNMBAIOTbL HA B3AEMOZI0 MK HATPIEBOIO Cinnto 1,2-HadpTOXiIHOH-4-CynbgoKMCNoTy
Ta NikapCbKOK PEYOBMHO, PETENbHO BUBYEHI, ONTUMI30BaHI. BctaHoBMNW, WO BeTaricTuHy aurigpoxnopus pearye 3 Ha-
TpieBoto Ccinnto 1,2-HadTOXIHOH-4-CyNbMOKUCIOTH B MYyXXHOMY CEPEeLOBULL 3 yTBOPEHHAM 3abapBneHoro NpoayKTy peakLii 3
makcumymom abeopbuii npu 485 Hm. BukoHanu Banigauito po3pobneHoi Metoamku. MNepesipunu 0CHOBHI BanigaiiHi xapak-
TEPUCTUKN: MIHIAHICTb, NPELM3IiHICTb, NPaBMIbHICTb, pOBACTHICTL | AianasoH 3actocyBaHHs. [ignopsakyBaHHs 3akoHy bepa
crnocTepiratoTb y Mexax koHueHTpauii 2,40—4,00 mr/100 mn. MapameTpy NiHiHOI 3aneXHOCTI po3paxyBani 3a JOMOMOro
perpecinHoro aHanidy METo4OM HaNMeHLUUX KBagpaTiB. BusHauunm koedilieHTn CTeXioMeTpryHIX CriBBiAHOLIEHb METOAaMM
MOISIPHUX CMiBBIAHOLLEHb | HenepepBHWX 3MiH. 3anponoHoBaHa MeToAuKa Bignosiaae Bumoram AdY, Lo cTaBnsTb 40 METOAVK
KiflbKiCHOTO aHani3y nikapCbKUx pe4YoBUH.

BucHoBku. Ha nigcTasi gocnimkeHb po3pobneHo Ta BanifgoBaHO cnekTpohoTOMETPUYHY METOAUKY KifbKICHOTO BU3HAYEHHS!
GeTaricTuHy Aurigpoxnopuay, KoTpy YCnilUHO 3acTocyBanm Ans aHanidy nikapcbkux opM. Peynbrat JocnimKeHHs CBia-
yaTb, L0 METOAVKA € BUCOKOYYTMBOI, TOHHOK, MPOCTOK Y BUKOHAHHI Ta MPUAATHOK ANt BUKOPUCTaHHS B Nabopatopisx
KOHTPOIMO SIKOCTi MiKAPCbKUX PEYOBUH.

KoanuecTBeHHOe onpeaereHne 6eTarucTuHa AUrMAPOXAOPUAA B AeKapCTBEHHBIX popmax
Nno peakLuH ¢ HaTpUeBoM CoAbiO 1,2-HaPpTOXMHOH-4-CYAbPOKUCAOTDI
A. A. AoHueHKo, C. A. Bactok

CnekTpodhOTOMETPUYECKMIN METOZ SIBMSETCS OAHUM 13 CaMbIX YA06HbLIX METOLOB B (hapMaLieBTUHECKOM aHanm3e, MoCKOmnbKY
OH YyBCTBUTENbHbIN, TOYHbIN Y 3KOHOMUYHBIN.

Llenb pa6otbI — pa3paboTka NpOCTON 1 JOCTYMNHON METOAMKM KOMMYECTBEHHOTO ONPEeAeneHns 6eTarncTuHa urnapoxnopuaa
B JIEKAPCTBEHHbIX (hOpMaX.
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Matepuanbl n metoabl. Hatpreyto conb 1,2-HapTOXUHOH-4-CynbOKUCIIOTI OLEHMBANN Kak XMMUYECKWA peareHT ans
KONMYEeCTBEHHOTO CNEKTPOGOTOMETPUYECKOTO OnpeaeneHuns betarncTuHa aurapoxnopuaa.

Pe3ynkrathl. PasznuyHble ¢haktopbl, BAUSIOLWME Ha B3AUMOLENCTBIE MeXay HaTpueBon Combio 1,2-HagpTOXMHOH-4-Cynb-
hOKMNCNOTLI U NEKAPCTBEHHBIM BELLECTBOM, TLLATENBHO U3YYeHbl 1 ONMTUMU3MPOBaHbI. YCTaHOBNEHO, YTO BeTarucTuHa
AUTMOPOXIIOPUA, pearmpyeT ¢ HaTpMEBON COnblo 1,2-HadpTOXMHOH-4-CynbtOKMUCIOTHI B LLEMNOYHON cpede ¢ 06pa3oBaHneM
OKpaLLEHHOro NPoAyKTa peakuum ¢ Makcumymom abeopbumm npy 485 Hv. [MpoBeaeHa Banuaaums paspaboTaHHON METOAMKM.
MpoBepeHbl OCHOBHbIE BanWAaLMOHHbIE XapaKTEPUCTUKM: NIMHENHOCTb, NPELM3NOHHOCTb, NPaBUIbHOCTbL, POBACTHOCTL U
[ananasoH npuMeHeHust. MNoaynHeHne 3akoHy bepa Habntopgaetcs B npegenax koHueHTpauum 2,40-4,00 mr/100 mn. Mapame-
TPbl JIMHEWHON 3aBMCUMOCTM paccunTani ¢ MOMOLLbIO PETPECCUOHHOTO aHann3a METOAOM HaMMEHBLLIMX KBaApaToB. Takke
onpeneneHbl koahULMEHTLI CTEXMOMETPUYECKIX COOTHOLLEHUIA METOAAMM MOMNSIPHBIX COOTHOLLIEHWIA U HEMPEPbIBHBIX M3Me-
HeHui. [MpeanoxeHHast MeToauka cooTBETCTBYET TpeboBaHusM MDY, koTopble NpeabsBSOT K METOAVKAM KONMYECTBEHHOMO
aHanuaa nekapcTBEeHHbIX BELLEeCTB.

BbiBoabl. Ha ocHoBe npoBefeHHbIX UCCeaoBaHuiA paspaboTaHa 1 BanmuaMpoBaHa crnekTpohoToMeTpuYeckas MeToamka
KOMNMYeCTBEHHOTO onpeaerneHns 6eTarvcTuHa Anrnapoxnopraa, Kotopas yeneLwHo NpyMeHeHa ANns aHanmaa nekapcTBeHHbIX
dopm. PesyneTaThl MCCNEA0BaHNSA CBUAETENLCTBYIOT, YTO METOAVKA SBMSETCS BbICOKOYYBCTBUTENBHOW, TOYHOW, NPOCTON B

MCMONHEHUW W NMPUIOOHOW ANS UCMOMb30BaHUS B na6opaTop|/|ﬂx KOHTPONNA KayecCTBa NekapCTBEHHbIX BELLIECTB.

Introduction

Betahistine dihydrochloride (N-methyl-2-(2-pyridyl) ethyl-
amine dihydrochloride) is a structural analogue of hista-
mine by its pharmacological properties. The drug has mild
agonistic action at H, -receptors and significant antagonistic
one —at histamine H,-receptors in central and autonomous
nervous system. It promotes blood circulation increase
in cerebrum and inner ear vessels as well as normalizes
neurotransmission in cerebral and vestibular nuclei [1].
Betahistine dihydrochloride drugs are widely used in clinical
practice for treatment of Meniere’s syndrome and other
vestibular disorders that are accompanied with faintness,
sonitus and earache, decrement in hearing acuity [2].

Betahistine dihydrochloride quantitative determination
procedures with application of various physical and chemical
methods such as potentiometric titration [3], HPLC [4], colo-
rimetry [5] are described. But spectrophotometry is the most
widely used for the assay of the drug [6,7].

Spectrophotometric method is one of the most
convenient methods in pharmaceutical analysis, as it is
sensitive, precise, cost effective and available to quality
control laboratories. Search of highly sensitive and low cost
colored reagents is one of the problems of this method.
Sodium 1,2-napthoquinone-4-sulphonate (NQS) meets
these requirements.

For this purpose the development of highly sensi-
tive, accurate and simple procedure of betahistine dihy-
drochloride quantitative determination in substance and
dosage forms based on reaction with sodium 1,2-naptho-
quinone-4-sulphonate and validation of the worked out
procedure was the objective of the work.

Materials and methods

The following dosage forms were used for investigation:

—tablets “Vestinorm”, 24 mg of betahistine dihydrochlo-
ride, “Farmak” PJSC, Ukraine, series No 551215;

— tablets “Maxhistin”, 16 mg of betahistine dihydro-
chloride, “FARMEKS GROUP” LLC, Ukraine, series No
3291116;

— tablets “Betahis”, 16 mg of betahistine dihydrochlo-
ride, “Farma Start”, Ukraine, series No 540416.

Sodium 1,2-napthoquinone-4-sulphonate of “chemical-
ly pure” qualification, NaOH of “reagent grade” qualification
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and distilled water were used as chemical reagents and a
solvent. Betahistine dihydrochloride working standard (WS)
was used as a standard.

Analytical equipment: Specord 200 spectrophoto-
meter, ABT-120-5DM electrobalance, A class measuring
glassware.

General procedure of betahistine dihydrochloride
quantitative determination

1,00 ml of betahistine dihydrochloride standard solution
0.08 % was placed into a measuring flask for 25 ml. Add
1 mlof 0.5 % NQS and 1 ml of 0.05 M NaOH and mix. Re-
action mixture was allowed for 15 min at room temperature
and brought up with distilled water to the mark. Absorption
was measured at 485 nm against compensation solution
blank that didn’t contain investigated substance.

Procedure of betahistine dihydrochloride quantitative
determination in tablets

Accurate quantity of tablet weight (300 mg) was trans-
ferred to 25 ml measuring flask and brought up to the mark
with the distilled water. Received solution was mixed and
filtered. First portions of filtrate were discarded. The ali-
quots of the received solution were analyzed according to
the proposed procedure.
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Fig. 1. Absorption spectrum of reaction product of betahistine dihydrochloride with sodium

1,2-napthoquinone-4-sulphonate.
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Fig. 2. I: the dependence of the absorption of the reaction product from reagent concentration, II: from the final NaOH solution.
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Fig. 3. Curves of betahistine dihydrochloride saturation at constant reagent concentration (1) and reagent at constant betahistine dihydrochloride concentration (2); II: diagram of depen-
dence of the absorption from the isomolar solution composition (V1: 0.02 M solution of sodium 1,2-napthoquinone-4-sulphonate, V2 — 0.02 M solution of betahistine dihydrochloride).
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Results and discussion

Highly sensitive, precise and simple betahistine dihydrochlo-
ride quantitative determination by visible spectrophotometry
was developed and validated. The procedure is based on
interaction of the dosage form with sodium 1,2-naptho-
quinone-4-sulphonate. In alkaline medium, the colored
reaction product with absorption maximum at 485 nm was
obtained (Fig. 1).

Optimum conditions to carry out the reaction between
betahistine dihydrochloride and sodium 1,2-napthoqui-
none-4-sulphonate has been established while developing
this procedure. We established the influence of reagent
concentration at the reaction path. Necessary quantity of
reagent was determined experimentally by reaction product
maximum yield, i.e. by maximum value of absorbance.
Absorption maximum was at 0.5 % concentration of
1,2-napthoquinone-4-sulphonate (Fig. 2). That's why further
investigation was carried out at 0.5 % reagent solution.

It was experimentally proved that alkaline medium cre-
ation was obligatory for successful reaction path between
betahistine dihydrochloride and sodium 1,2-napthoqui-
none-4-sulphonate. The dependence of absorption from
the NaOH solution concentration is given on Fig. 2. 0.05 M
solution of NaOH was chosen as the optimum one.

Thereafter, the influence of time at the reaction product
formation was studied. At room temperature the intensity of
the investigated solution coloration increased in time, and
absorption maximum was observed in 15 min.

Coefficients of stoichiometric relationship were also
determined by means of molar ratios and continuous
changes. Stoichiometric relationships of reacting species
“sodium 1,2-napthoquinone-4-sulphonate — betahistine
dihydrochloride” were uniquely agree with each other and
form 1:1 (Fig. 3).

The border of determination at optimum conditions was
0.24 ug/ml, that showed the high sensitivity of the reaction.

Thereafter, the validation of the developed procedure
was carried out according to the requirements of State Phar-
macopoeia of Ukraine by means of standard [8,9]. Principal
validation features, namely, linearity, precision, accuracy,
robustness and scope of application were established.

Linearity

Linearity was determined in the range of concentration,
in which submission to the Beer’s law was observed, namely
2.40-4.00 mg/100 ml. The calibration graph of the absorp-
tion from betahistine dihydrochloride concentration was
plotted according to the obtained data. It is given in Fig. 4.

3anopoxckuii MeguumHekui xypHan. Tom 20, Ne 2(107), mapT — anpenb 2018 .
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Parameters of linear dependence were calculated
using the regression analysis by means of least squares. A

Received values are given in the Table 1. 068 4

Calculated numbers show that all requirements of State 0.66 -
Pharmacopoeia of Ukraine concerning linear dependence 0.64 -
parameters are met. Procedure scope of application is 062 |
70-130 %.

Precision 0.60 1

Precision was determined at level of coincidence. 9 0.58
samples, the concentrations of which were uniformly dis- 0.56 -
tributed in the investigated procedure range, were analysed. 054 |
The comparison solution absorption was also measured.

X . . . 0.52
According to the State Pharmacopoeia of Ukraine require-
ments to precision, the procedure is accurate at level of 0.50 1
coincidence, if unilateral confidence interval (Ax) doesn't 0.48 ; ; ; ; ; ; ; , G, mg/100 ml
24 26 28 30 32 34 36 38 40

exceed the maximum allowable analysis uncertainty
(AAs%). The data of the table 2 show the accuracy of
the developed procedure.

Accuracy

To establish the accuracy of the developed procedure,
the standard addition method was used. Deferent amounts
of betahistine dihydrochloride standard solution were
added to three equal dosage forms samples and analysis

Fig. 4. The calibration graph of the absorption against the concentration of betahistine dihydro-
chloride.

Table 1. Linear dependence data

. . Value Meaning Criteria Conclusion
was made three times. The results of determination were b(s) 01095 £ (0.0018) - -
accurate, as significant systematic imprecision was absent, as (S") 0.2318 £ (0.0059) 0.32 x Ms (%) conform
i.e. the real value was in the established confidence interval ¢ lal < m =0.6568
(Table 3). 5,o(%) 00210 <A, (%)I95 %; 7) = 1.055 conform

Robustness r 0.9990 20,9970 conform

Robustness estimation was carried out at the stage
of procedure development. Investigation of stability of
analytical solutions in time was carried out for estimation
of procedure robustness. Sample solution and comparison
solution were stable within at least 30 min.

Table 2. Determination of the results of coincidence of the betahistine dihydrochloride
quantitative determination in tablets (n =9, P = 0.95)

Dosage form Content Metrological characteristics
Conclusion X s RSD A, A%
. . . I - “Vestinorm” 0.024 00242 3510 146 2.7 3.20
On the basis of the carried out investigations of betahistine e 'rTor,m g
: ! o " “Maxhistin” 00169 0.0161 2710% 167 3.12 3.20
dihydrochloride quantitative determination, spectrophoto- )
“Betahis’ 0.016g 00160 2210 141 2,62 3.20

metric procedure has been developed. This procedure is
successfully applied for dosage forms analysis. Investigation
results show that the procedure is highly sensitive, precise,
simple and relevant to be applied at the quality control
laboratories for dosage forms.

Table 3. Results of determination of accuracy of betahistine dihydrochloride
quantitative determination in tablets by means of standard addition method

Dosage form AZ RSD AZ |Z-100|
References “Vestinorm” 100.51 0.65 3.66 0.51
[11 Mashkovskij, M. D. (2012). Lekarstvennye sredstva [Drugs]. Moscow: “Maxhistin” 100.52 0.42 2.32 0.52
Novaya Volna. [in Russian]. “Betahis” 101.66 1.58 8.81 1.66

[2] Antonenko, L. M., & Parfenov, V. A. (2017). Lekarstvennaya terapiya
perifericheskogo vestibulyarnogo golovokruzheniya [Drug therapy for

peripheral vestibular vertigo]. Nevrologiya, nejropsikhiatriya, psikhoso- [7] Gangrade, D., & Bakshi, S. (2014). Spectroscopic method development

3]

[4

8l

(]
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matika, 9(1), 106-110. [in Russian].

Ganjali, M., Aghili, S., Larijani, B., & Ghasemi, M. (2015). Potentiometric
Determination of Betahistine in Pharmaceutical Formulations by Drug
Selective Sensors. Intternational Journal of Electrochemical Science,
10, 1893-1903.

Gangrade, D., & Bakshi, S. (2014). RP-HPLC Method Development
and Validation for Betahistine Hydrochloride Controlled Release Tab-
lets. Intternational Journal of Chemical and Pharmaceutical Analysis,
2(1), 18-22.

Kalavadiya, B., Joshi, M., Makavana, K., Barochiya, K., & Kashyap, R.
(2013). Development of New Method and Validation for Determination of
Betahistin Dihydrochloride in Bulk and Marketed Formulation. Intterna-
tional Journal of Pharmaceutical and Chemical Sciences, 2(1), 325-334
Gangrade, D., & Bakshi, S. (2015). Dissolution Method Development
Followed by Spectrophotometric Analysis and Validation of Betahistine
Hydrochloride Controlled Release Tablets. Intternational Journal of
Chemical and Pharmaceutical Analysis, 2(3), 168-173.

and validation of betahistine hydrochloride controlled release tablets.
Intternational Journal of Innovative Pharmaceutical Sciences and
Research, 2(10), 2369-2375.

[8] (2015). Derzhavna Farmakopeia Ukrainy [Ukrainian Pharmacopoeia]
Kharkiv: Naukovo-ekspertniy farmakopeyniy tsentr. [in Ukrainian].

[9] Grisodub, A. I. (2016). Standartizirovannye procedury dlya proverki
procedur kontrolya kachestva lekarstv [Standardized procedures for
the validation of drug quality control methods]. Kharkiv. [in Russian].
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