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The work is devoted to development of the method for quantitative determination of phenylephrine
hydrochloride in the combined nasal drops Gripocitron Rinis. Combination of phenylephrine hydro-
chloride possessing the vasoconstrictor action with dimetindene maleate having the antihistaminic
action formulated into drops decreases nasal discharge and helps to clear the nasal passages with-
out disturbing physiological functions of the ciliated epithelium and mucous membrane. It has been
found that the quantitative content of phenylephrine hydrochloride in the combined nasal drops can
be determined by spectrophotometry in the ultraviolet spectrum at the wavelength of 296 nm. The
method proposed demonstrates the possibility of phenylephrine hydrochloride determination in com-
bined drops in the presence of another active pharmaceutical ingredient — dimetindene maleate,
which has the absorption minimum in sodium hydroxide solution at this wavelength. The influence
of the additional ingredient — benzalkonium chloride drops on the nature of the absorption spectrum
of phenylephrine hydrochloride is recommended to eliminate by the action of potassium dichromate
solution. The optimal amount and concentration of solutions of sodium hydroxide and potassium
dichromate, the analytical band have been determined. Validation of the given method has been
carried out according to the following validation characteristics: linearity (a = 4.34 < maxa 5.10%,
b = 1.04), accuracy (0.52 < maxd 1.02%), convergence (1.07% < max Aas 3.20%) and the correla-
tion coefficient r, which is 0.9997. It has been found that the method suggested for determination of
phenylephrine hydrochloride in nasal drops is precise, accurate, reproducible and linear, and it allows
recommending it for using in pharmaceutical analysis.

Phenylephrine hydrochloride is a known sympatho-
mimetic providing a selective stimulating effect mainly
on postsynaptic a-adrenergic receptors [4, 5]. Being a de-
congestant with a moderate vasoconstrictor action phe-
nylephrine contains in a number of nasal drugs for local
application, such as Nasol Baby (phenylephrine hydro-
chloride), Nasol Kids (phenylephrine hydrochloride with
eucalyptol and benzalkonium chloride), Vibrocil and Gri-
pocitron Rinis (phenylephrine hydrochloride with dime-
tindene maleate and benzalkonium chloride), which are
used for symptomatic treatment of nasal congestion, acute
and chronic rhinitis, allergic rhinitis, sinusitis, acute otitis.

The search of safe and effective monocomponent
and combined decongestant nasal drops for local ap-
plication with phenylephrine hydrochloride actualizes
development and standardization of methods for quality
control of this substance in the presence of other active
pharmaceutical ingredients (API) [3, 6, 7, 9].

Materials and Methods

The object of the research was Gripocitron Rinis,
nasal drops, 15 ml. The active substances were phenyl-
ephrine hydrochloride equivalent to 2.5 mg of phenyl-
ephrine, dimetindene maleate 0.25 mg; excipients were
citric acid, monohydrate; anhydrous sodium hydrogen
phosphate; sorbitol (E 420); benzalkonium chloride;
peppermint oil; purified water as needed. The reference
standard (RS) of the substance of phenylephrine hy-

drochloride (Unichem laboratories Ltd, India) is batch
PPPPH/1104 from 01.10.10.

The analytical study was performed by the method
of absorption spectroscopy on an Evolution 60S spect-
rophotometer v4.003. During the work “AXIS” electro-
nic laboratory balances, measuring glassware of class A
were used. Reagents and titrants used in tests met the re-
quirements of the State Pharmacopoeia of Ukraine [3, 8].

Experimental Part

Test solution. To the accurately weighed volume of
the drug, which is equivalent to 2.5 mg of phenylephrine
hydrochloride, add 0.25 ml of 5% solution of potassium
dichromate, 5 ml 1 M solution of sodium hydroxide and
dilute with water to the volume of 50.0 ml.

Reference solution (a). Dissolve 0.05 g of phenyl-
ephrine hydrochloride RS in 30 ml of 0.1 M solution of
sodium hydroxide, dilute the volume of the solution
with the same solvent to 50.0 ml. To 2.5 ml of the solu-
tion obtained add 0.25 ml of 5% solution of potassium
dichromate, 5 ml of 1 M solution of sodium hydroxide
and dilute with water to the volume of 50.0 ml.

Compensation solution. Dilute 0.25 ml of 5% solu-
tion of potassium dichromate and 5 ml of 1 M solution
of sodium hydroxide with water to the volume of 50 ml.

The optical density of the test solution and the refe-
rence solution is measured at the wavelength of 296 nm
with respect to the compensation solution.
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Results and Discussion

To develop the method for quantitative determina-
tion of phenylephrine hydrochloride in Gripocitron Rinis
drops the parameters of active ingredients solubility [3,
5] were studied, and their UV-spectra were investigated.
Phenylephrine hydrochloride ((1R)-1-(3-hydroxyphenyl)-
2-(methylamino)ethanol hydrochloride) (I) and dime-
tindene maleate (N, N-dimethyl-2-[3-[(RS)-1-(pyridine-
2-yl)ethyl]-1H-indene-2-yl]ethanamine (Z)-butenedioate)
(IT) are readily soluble in diluted acids and alkalis, in
alcohols their solubility is slightly different (Scheme).

At the same time it was found that when using 0.1
M solution of hydrochloric acid or alcohol as solvents
the maxima of the UV-spectra of 0.005% solution of
phenylephrine hydrochloride were observed at the wave-
lengths of 275 nm or 272 nm [1], and in 0.0005% so-
lution of dimetindene maleate in the acidic medium at
260 nm and the alcoholic one — at 258 nm. Therefore,
under these conditions dimetindene maleate has impact
on the character of the ultraviolet spectrum of phenyl-
ephrine hydrochloride.

When replacing the solvent on 0.1 M solution of so-
dium hydroxide the absorption spectra of 0.005% solu-
tion of phenylephrine hydrochloride is characterized by
the presence of two absorption maxima at the wave-
lengths of 239 nm and 292 nm (Fig. 1).

Scheme

The UV-spectrum of 0.0005% alkaline solution of
dimetindene maleate has the absorption maximum at the
wavelength of 263 nm, which corresponds to the UV-
spectrum minimum of phenylephrine hydrochloride, and
at the wavelength of 292 nm the substance does not prac-
tically absorb. It indicates that dimetindene maleate does
not interfere with detection of phenylephrine hydro-
chloride under such conditions. The alkaline solutions
of Gripocitron Rinis drug and the test mixture contain-
ing the active substances in the same concentrations as
in the dosage form were also studied. It has been found
in the analysis of UV-spectra in the range from 220 to
320 nm that the spectrum of the test solution is charac-
terized by the absorption maxima at the same wavelengths
and practically overlaps with the absorption spectrum of
phenylephrine hydrochloride solution. The maximum of
the absorption spectrum of the solution prepared from
the drops under research is also observed at the wave-
length of 292 nm, but it is more intensive. Therefore,
excipients containing in the drops influence on the cha-
racter of the drug absorption spectrum (Fig. 1).

Our assumption has been made that the presence
of benzalkonium chloride included into the composi-
tion of the drops as a preservative and antiseptic has an
impact on the character of the UV absorption spectrum
of the drops. From literature data it is known that the al-
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Fig. 1. The UV absorption spectra in 0.1M solution of sodium hydroxide: 1 —Gripocitron Rinis drug; 2 — test solution;
3 —0.005% solution of phenylephrine hydrochloride; 4 — 0.0005% solution of dimetindene maleate.
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Fig. 2. The UV absorption spectra in 0.1M solution of sodium hydroxide with addition of 0.25 ml of 5% solution
of potassium dichromate: 1 — Gripocitron Rinis drug; 2 — 0.005% of phenylephrine hydrochloride solution.

Table 1

Dependence of the optical density on the amount of potassium dichromate solution

The amount of 5% solution of potassium dichromate, ml

Optical density 015

0.20

0.25 0.30

A 0.716

0.845

0.706 0.938

coholic solution of benzalkonium chloride in the ultra-
violet light has absorption maxima at 257, 263 and 269
nm [10]. To precipitate benzalkonium chloride its ability
to interact with potassium dichromate was used. When
studying the UV absorption spectra of Gripocitron Ri-
nis drug in 0.1 M solution of sodium hydroxide with
addition of 5% solution of potassium dichromate and
phenylephrine hydrochloride solution under the same
conditions in the region from 290 to 310 nm it has been
found that their intensity is practically the same (Fig. 2).

Since the solution of potassium dichromate is co-
loured in an orange-yellow colour, the solution contain-
ing the same amount of potassium dichromate as in the
test and reference solutions is used as a compensation
solution in order to obtain more reliable data.

Table 2
The results of the linearity study
Parameters Values Values according to the SPhU

b 1.0425

s, 0.0049

a |-4.3372] max, a=4.80%

So 0.6585 max, S,=1.69%

s 13.0741

r 0.9997 min, r=0.99236

To determine the amount of potassium dichromate
required for benzalkonium chloride binding the model
solutions of drops were prepared; different amounts of
5% solution of potassium dichromate (Tab. 1) were added
to them.

It has been found that to carry out the precipitation
reaction with benzalkonium chloride 0.25 ml of 5% so-
lution of potassium dichromate is required since with
this amount of the solution the spectrum is the most simi-
lar to the spectrum of phenylephrine hydrochloride.

Thus, the research conducted allows to propose the
quantitative determination of phenylephrine hydrochlo-

Table 3
The results of analysis for test solutions
and their statistical processing
Mean, Z% 99.84
Relative standard deviation, Sz% 0.16
Relative confidence interval 0.29
Nas%=t(95%.8)-Sz=1.860-Sz= :
Critical value for convergence of results Aas% 3.20
Systematic error 6 0.05
Criterion of the systematic error insignificance
1) 6<A/1/9=0.05/3=0.016 satisfied
2) if it is not satisfied 1), then 6<0.75
The overall conclusion of the method correct
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Fig. 3. The linear dependence of the optical density on the concentration of phenylephrine

hydrochloride solutions in the normalized coordinates.

Table 4
The results of quantitative determination of phenylephrine hydrochloride in drops
No The volume of a A Found phenylephrine Metrological
) dosage form, ml ° hydrochloride, mg characteristics
1 0.589 2.4975 -
2 0.590 2.5017 ;(2 =2.4939
=0.0001
3 0.586 2.4848
1.00 0.589 $=0.0112
4 0.585 2.4805 Ax = 0.0048
5 0.592 2.5102 €% = 0.47
6 0.587 2.4890

ride in the combined nasal drops can be determined by
spectrophotometry after preliminary transfer of dime-
tindene maleate into the base and precipitation of the
excipient benzalkonium chloride with potassium dichro-
mate solution.

To use the method for analysis of phenylephrine hyd-
rochloride in the combined drops some validation cha-
racteristics such as linearity, precision, accuracy and con-
vergence were studied (Tab. 2).

Linearity of the method was studied on the model
solutions within the range of concentrations of 80-120%.
It corresponds to the range of use relative to the nominal
content of phenylephrine hydrochloride in nasal drops
(Fig. 3, Tab. 2) [2].

The method of analysis is characterized by suffi-
cient convergence and accuracy within the whole range

of concentrations of 80-120%; it can be seen from the
results obtained that are presented in Tab. 3.

The results of quantitative determination of phenyl-
ephrine hydrochloride in nasal drops by spectrophoto-
metry are given in Tab. 4.

It has been found that relative uncertainty of the
individual result is +0.47%.

CONCLUSIONS

1. The method for quantitative determination of the
active substance — phenylephrine hydrochloride in Gri-
pocitron Rinis nasal drops has been developed by UV-
spectroscopy.

2. The validation characteristics of the method propo-
sed (accuracy and convergence, linearity, precision) have
been studied. According to the results this method can be
recommended for using in analysis of the given dosage form.
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PO3POBKA METOOUKU KINTbKICHOTO BUBHAYEHHA ®EHINE®PUHY INOPOXNOPURY

B KOMBIHOBAHUX KPAMIAX

O.B.KpueaHud4, H.FO.bee3, B.A.[eopezisiHy,

Knroyoei crnioea: cheHineghpuHy eidpoxiiopud; eanidauis; KinbKiCHe 8U3Ha4YEeHHS;
criekmpogomomempisi; KOMb6iHo8aHI Ha3arlbHi Kparisi

Poboma nipucesiyeHa po3pobui MemoduUKU KirlbKiCHO20 8U3HaYeHHST QeHineghpuHy aidpoxmnopudy y
KombiHo8aHUX Ha3anbHUX Kparsax [purnoyumpoH Punic. [NoedHaHHS y cknadi kparnesb ¢heHinegpu-
Hy 2idpoxnopudy, aKul YuHUmb cyOUHO38YXyto4y Oito, ma dumMemuHOeHy Maneamy, Wo mMae aHmu-
eicmamiHHy 0ito, 3MeHWye 8UDINIeHHSI 3 HOca i CrpUsiE OYUWEHHIKO HOCOBUX X00i8, HE Nopywy4du rpu
ubomy ¢bizionoaiyHux ¢byHKUil Mu2omaueo2o enimernito ma cru3oe8oi 060r10HKU. BemaHoeneHo, wo
KinbKicHUU emicm ¢beHineghpuHy 2i0poxopudy 8 KOMBIHOBaHUX Ha3aslbHUX Kparsx MOXHa U3Ha-
yamu memoOom criekmpoghomomempii 8 yribmpacgbioriemositi obriacmi criekmpa 3a 008XUHU X8uJsTi
296 HM. 3anpornoHosaHa memoduka 00800UMb MOXJ/IUBICMb 8U3HAYEHHST (heHinehpuHy 2i0poxsio-
pudy 8 cknadHuX Kparsx y npucymHoCcmi iHWo20 akmueHo20 hapMayesmuyHo20 iHepedieHma Ou-
memuHOeHy mMarieamy, KUl y po34UHi Hampito 2i0poKkcudy 3a uiei Q08XKUHU X8usli Mae MiHIMyM r1o-
efuHaHHs. Brinue 0onomMiKHO20 KOMIOHeHmMa Kparnesb — 6eH3arKoHIto Xr1opudy Ha xapakmep Criek-
mpa rnoanuHaHHs ¢heHinepuHy 2iopoxnopudy pekomeHO08aHO ycyHymu Oiero pO34UHY Karito Ou-
xpomamy. BcmaHoeneHi onmumaribHa KiflbKicmb ma KOHUeHmpauisi po34uHie Hampito 2i0pokcudy ma
Kanito duxpomamy, aHanimuyHa xeuss docnioxeHHs. [lpoeedeHa eanidauis 3a3Ha4eHoOI MemoduKu
3a makumu eanidayiliHumMu xapakmepucmukamu: fiHitHicmb (a = 4.34 < maxa 5,10%, b = 1,04), npa-
gurnbHicme (0,52 < maxd 1,02%), 36ixHicmb (1.07% < max Aas 3,20%) ma koegpiyieHm Kopensayii r,
Akuld cmaHosums 0.9997. BcmaHoerneHo, w0 3arporoHogaHa MemooOuKa 8U3Ha4eHHs1 ¢heHinepuHy
2idpoxnopudy 8 HasallbHUX Kparnssix € MOYHOI, MpasusibHO, 8i0MeopH8aHO0 i MiHIUHOM, Wo 00-
380715i€ pekomeHOysamu Ii 0111 UKOPUCMaHHS y ¢hapMauesmuyHOMY aHaslisi.
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PA3PABOTKA METOOUKU KOJTMMECTBEHHOI'O ONPEAENEHUA PEHUNTI®PUHA
rmogPOXnorPMAA B KOMBUHUPOBAHHbIX KAMNNAX

A.B.KpueaHud4, H.FO.6ee3, B.A.eopausiHy,

Knroueenie crnoea: cheHunagppuHa audpoxriopud; ganudayus; KonudecmeeHHoe ornpedeneHue;
criekmpogomomempusi; KOMOUHUPOBaHHbIE Hal3allbHbIe Kariu

Paboma rocssiweHa paspabomke criekmpoghomomempuyeckoll MemoOUKU KOIUYecmeeHHo20 orpe-
OeneHusi heHUnNahpuHa eudpoxopuda 8 KOMOUHUPOBAHHbLIX Ha3aslbHbIX Kanasx [punnoyumpoH
Puroc. CoyemaHue 8 cocmase Karnernb peHunagpuHa audpoxnopuda, obradarou,e2o cocyoocyxu-
garowum deticmeuem, u dumemuHOeHa Mareama ¢ aHmuaucmamMuHHbIM 3¢hheKmom yMeHbuiaem
8bi0esieHUs1 U3 Hoca U criocobcmeyem OYULWEHUK HOCO8bIX X0008, HEe Hapywasi npu 3mom ¢hu3uo-
Jlo2uyeckux chyHKUul MepyamesibHo20 anumenus U cru3ucmol o60so4KU. YcmaHo81eHo, Ymo Ko-
JniudecmeeHHoe codepxkaHue ¢heHUnaghpuHa 2udpoxiopuda 8 KOMBUHUPOBaHHbLIX Ha3allbHbIX Karisx
MOXHO ornpedernissimb MemoOoM criekmpoghomomempuu 8 yrbmpaghuonemosoli obnacmu criekmpa
npu OnuHe 8osiHbI 296 HM. MpednoxeHHas Memoduka doKa3bleaem 803MOXHOCMb OrpedesieHus
peHunappuHa audpoxropuda 8 COKHbIX Karssx 8 npucymemeuu 0py2020 akmueHO20 hapmayes-
muy4eckoao uHepedueHma dumemuHdeHa Maneama, Komopbll 8 pacmeope Hampusi 2udpokcuda
rpu ykasaHHOU OflUHe 80JIHbI UMeem MUHUMYM Mo2/10WeHus. BrnusiHue ecrioMo2ameribHo20 KOMITO-
HeHma karnernb 6eH3anKoHuUs xiopuda Ha xapakmep criekmpa noefoueHus heHunaghpuHa audpo-
xnopuda pekomeHO08aHO ycmpaHsimb OelicmeueM pacmeopa Karusi duxpomMama. YcmaHoerneHb! on-
mumaribHOe KOu4ecmeo U KOHUeHmpayusi pacmeopos Hampusi 2udpokcuda u kanusi duxpomama.
lposedeHa sarnudayusi daHHOU MeMOOUKU o criedyrouium 8anudayUoHHbIM Xapakmepucmukam: fTuHel-
Hocmb (a = 4.34 <maxa 5,10%, b = 1,04), npasunbHocmb(0,52 < maxd 1,02%), cxodumocmb(1,07%
< max Aas 3,20%) u koaghpuyueHm koppensayuu r, pasHbili 0,9997. YcmaHoeneHo, 4mo npednazae-
Mmasi MemoOduka orpedesneHusi heHunaghpuHa eudpoxsiopuda 8 HasaslbHbIX Karsisix siefs5emcsi moy-
HoU, npasusnbHOU, 80CrpPouU3800UMOU U NUHEUHOU, Ymo no3e8osisem pekomeHOo8amb ee 07151 UCrOosb-
308aHUs1 8 thapmayesmuyecKoM aHause.



