Scientific Journal «ScienceRise: Pharmaceutical Science»

Nel(11) 2018

UDC 615.07:615.217.22:615.454.1:543.42.062
DOI: 10.15587/2519-4852.2018.122094

substitute for adrenaline that has vasoconstrictive and a-
adrenomimetic action [1, 2].

HO

SELECTION AND VERIFICATION OF THE METHOD FOR PHYNELEFRINE
HYDROCHLORIDE ASSAY IN SIMANOVSKY OINTMENT

© L. Savchenko, K. Uminska, N. Bevz, V. Georgiyants

Deninedpuny 2i0pox10pUd — CUMNAMOMIMEMUK 3 BUPAICCHOIO MICYEB0I0 CYOUHO36YICY&anbHOIO Odicio. Hozo
30amHuicms 3menuys8amu HaOpAK i einepemiio cu3060i 06010HKY HOCA BUKOpUcmana 6 cknadi mazi Cumanoscy-
K020, KA 20Myemvcs npo 3anac 6 anmekax Ykpainu. [{na KinbKicHo2o usnauenus genintedppuny 2iopoxaopudy &
bazambox 00HO- mMa 6a2amMOKOMNOHEHMHUX JIKAPCLKUX (POPpMAx 3anponoHO8AHO GUKOPUCIMOBYEAMU MEmoo
cnekmpoghomomempii. OOHax, @ aimepamyprux 0dcepenax He 3yCmpiuaemsbcs NPUKIadie 6UKOPUCMAHHS CHeK-
mpogomomempuyHUX Memooux KilbKiCHO20 8U3Ha4eHHs penineppury 2iopoxaopudy 8 00CcrioxHcy8aHiti Masi.
Mema. Memorw pobomu 6ye subip ma éepu@ixayiss ONMUMAaIbHOL MEMOOUKU KIIbKICHO20 USHAYEHHS (eniie-
puny 2iopoxnopudy 6 masi Cumano8coko20 3 008e0eHHAM MOHCIUBOCH iT NOOATLUIO20 BUKOPUCAHHA OISl AHA-
N3y cmabineHocmi 1iKapcvkol popmu 6 npoyeci 36epicannsi.

Memoou. Memoo npsmoi Y D-cnexkmpogomomempii 0151 KitbKiCHO20 8U3HAUeHHsl (heHite@puny 2iopoxiopudy 6
CKAA0L QOCHIOAHCYBAHOT MA3L.

Pesynomamu d0ocnioxncennsn. [ KintbKicHo20 usHayenHs geninedpuny 2iopoxaopudy 6 cknadi maszi Cumanos-
CbK020 06paro memood npamoi cnekmpogomomempii nicisn ozo excmpaxyii 3 mazi 0.1 M posuunom kucromu
XI0pUCmMo8oOHeBoi. [l 008e0eHH s MONCIUBOCTNI 1020 BUKOPUCMAHHSA 8 AHANIZL MA3i NPOBEOeHO BU3HAUEHHS 8a-
qpioayitinux xapakmepucmuk. Ompumani pe3yiemamu ce8iouams, Wo SUKOHYIOMbCA 8UMO2U 00 cneyughiuHocmi
Memoouku (Ongise, 26=0.47<1.02), napamempie ninitinoi 3anesxcrnocmi, npasuivrnocmi (6,%=0.20<1.02) ma npe-
yusitinocmi (Az=0.39<3.20). Hocnioscenna pobacnocmi Memoouxu c8iouums npo cmabiibHicms po3yuHie npo-
msaeom 2oounu. Memoouxa 6yna anpobosana Ha 00CriodNcysanil masi. Busnaueni memponoeiuni xapaxmep u-
CMUKU cnoco0ié po3PaxyHKy KiIbKICHO20 eémicmy genine@puny 2iopoxiopudy memooom CmaHoapmy ma nu-
MOMO20 NOKA3HUKA No2iuHauHa. Ompumani pe3yismamu ceiouams PO MONCIUBICIL SUKOPUCIAHHA 000X
Memoois.

Bucnoexu. /[na kinokicnoeo gusHauenHs Qenine@puny iopoxaopudy 6 ckaadi maszi CuUMaH08cbK020 00pano me-
moo npsimoi cnekmpogomomempii. Banioayiini xapakmepucmuxu memoouKy ceiouams npo MONCIUBICMY iT 6u-
KopucmanHs Ol AHAi3y Ma3i ma euguenHs il cmabinbHocmi 8 npoyeci 30epicanns. [logedeHo, wo po3paxyHox
KIMbKICHO20 emicmy (erninedhpuny 2iopoxnopudy 6 maszi mogice 6ymu npoeoeHuti 3 GUKOPUCIAHHAM K Memooy
cmanoapmy, max i Memooy numomo20 NOKAHUKA NOTUHANHS

Kntouosi cnosa: masze anmeynozo 8ucomosients, (eHitepuny ciopoxaopuo, memoo cnekmpogomomempii, ge-
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1. Introduction
Phenylephrine hydrochloride (Fig. 1) — a synthetic

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

Since the ointment is being prepared for stock, in
accordance with the requirements of the State Pharmaco-
poeia of Ukraine (SPhU) necessary to develop a techno-
logical instruction of the ointment preparation with a
description of the methods for assay of its active compo-
nents. In addition, the methods of quantitative determina-
tion are necessary to increase the ointment shelf life
during the analysis of its stability.

H OH
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/
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Fig. 1. Phenylephrine hydrochloride structure
3. Analysis of recent studies and publications

It is part of the eye drops [1, 3], solution for injec-
tion [3], nasal drops [2, 3], and powders and tablets for
the treatment of colds [1, 2].

Often it is introduced into the anti-inflammatory
drugs as nasal decongestant. It acts by vasoconstriction,
reducing swelling and congestion of the nasal mucosa [3—
8]. Such its action was used in the Symanovsky ointment,
which is being prepared for stock in many pharmacies of
Ukraine. The ointment composition can vary slightly, but
more often it is prepared by the following prescription:
phenylephrine hydrochloride 0.02; menthol 0.04; zinc
oxide 0.24; wool fat 4.0; white soft paraffin 6.0.
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Monographs on phenylephrine hydrochloride
are part of many pharmacopoeias. SPhU [9], Europe-
an [10] and British [11] Pharmacopoeias are recom-
mending using alkalimetric titration with a potenti-
ometric determination of the equivalence point for its
quantitative determination. According to the Chinese
[12], Japanese [13] and USP [14] Pharmacopoeias
requirements assay of the phenylephrine hydrochlo-
ride substance is carried out using bromatometric
reverse titration.

For the quantitative determination of phe-
nylephrine hydrochloride in a variety of dosage forms it
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is proposed to use the method of spectrophotometry.
Direct spectrophotometry method recommended for its
quantitative determination in solution for injection [1],
drops for the nose [3], in capsules with chlorophenira-
mine maleate [2], in combined drops with dimethindene
maleate [4]. It is also recommended to carry out a spec-
trophotometric determination of phenylephrine hydro-
chloride by reaction with diazotized metoclopramide
hydrochloride [7], after interaction with 4-amino-
antipyrine followed by the formation of a complex with
copper (1) [8], by using haematoxylin [15], with aliza-
rine dyes [16], by reaction with ninhydrin [17], with iron
(111) ions and subsequent addition of 2,2'-bipyridyl [18].
Indirect spectrophotometric methods after adding of
chloramine-T and rhodamine-B [19] and after adding of
N-bromosuccinamide and indigo carmine for its assay
were also proposed [20].

In addition, for the simultaneous quantitative
determination of phenylephrine hydrochloride with
other components of dosage forms, it is recommended
to use the method of derivative spectrophotometry.
For example, to determine it in combination with trop-
icamide in eye drops [21], cetirizine hydrochloride by
simultaneous equation method and first order deriva-
tive spectroscopy [5], dual wavelength, absorbance
ratio and mean centering of ratio spectra methods [22],
absorbance ratio and area under curve methods [23],
paracetamol by the graphical, simultaneous equation,
first order derivative and absorbance ratio methods
[6], paracetamol and chlorpheniramine maleate by
simultaneous equation, absorbance ratio and area un-
der curve methods 24], chlorpheniramine maleate [25]
in combined dosage forms.

4. Allocation of unsolved parts of the general
problem, which is dedicated to the article

Literature review of the developed methods for
phenylephrine hydrochloride assay showed that there
is no description of the methods for its quantitative
determination in the composition of the Simanovsky
ointment.

5. Formulation of goals (tasks) of the article

The task of the work was to select and verify the
optimal method for phenylephrine hydrochloride assay in
the Simanovsky ointment with the possibility of its fur-
ther use for the analysis of the dosage form stability
during storage.

6. Presentation of the main material of the re-
search (methods and objects) with the justification of
the results

Class A volumetric glassware, reagents which
meet the requirements of the SPhU, analytical balance
AXIS ANG 200 (Poland), spectrophotometer Evolution
60s (USA) with 1 cm cell, phenylephrine hydrochloride
substance (series PPHLP60001 produced by Unichem
Laboratories LTD, India) were used for the analysis.

Tested solution. 1.0000 g of ointment was heated
in a water bath with 10 ml of 0.1 M hydrochloric acid,
carefully mixed with a glass rod, cooled and filtered in
the volumetric flask of 25.0 ml. The operation was re-
peated two more times, using 5 ml of 0.1 M hydrochloric
acid. The volume of the solution was adjusted to the
mark 25.0 ml with a 0.1 M hydrochloric acid and stirred.

Reference solution: 0.0200 g of phenylephrine
hydrochloride standard sample was dissolved in 0.1 M
hydrochloric acid in the 25.0 ml volumetric flask, diluted
to the mark 25.0 ml with the same solvent. 1.0 ml of this
solution was placed into the 10.0 ml volumetric flask and
adjusted to the mark with 0.1 M hydrochloric acid.

Compensation solution. 0.1 M hydrochloric acid.

The method of direct spectrophotometry was cho-
sen for the phenylephrine hydrochloride assay in the
studied ointment. Due to the fact that compound is a salt
of weak base and strong acid, phenylephrine hydrochlo-
ride can be extracted from the ointment with 0.1 M hy-
drochloric acid. The possibility of using this solvent has
been proven in the analysis of the solution for injections
of phenylephrine hydrochloride [1], so it was chosen for
extraction procedure. The optical density of the test and
the reference solutions was measured at a wavelength of
273 nm relative to the compensation solution (Fig. 2).

260 280 300

A, HM

Fig. 2. Absorption spectra of solutions absorbance: 1 — standard sample of phenylephrine hydrochloride, 2 — ointment
extract, 3 — placebo in 0.1 M hydrochloric acid

For study the specificity of the method (Snoise, %0),
a solution of placebo was made using the method of the
test solution preparing. During preparation the ointment

without phenylephrine hydrochloride was used. The
optical density of the placebo solution was determined
three times with the removal of the cuvette with a paral-
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lel measurement of the reference solution optical density.
The resulting spectrum (Fig. 2) indicates the absence of
influence of the other ointment components on the results
of phenylephrine hydrochloride assay. Contribution of
placebo was calculated by the following formula (1) and
found that it has a negligible effect on the total absorp-
tion of the medicine.

Auenc 100 = 2002 190
A, 0.429 1)
=0.47 % < max & <1.02 %

The next stage of the study was the verification of
the robustness of the method. The stability of solutions in
time has been studied for this purpose.

The optical density of the ointment test and refer-
ence solutions in the maximum absorption at a wave-
length of 273 nm was measured. Measurements were
carried out immediately after preparation of solutions,

and then after 15, 30, 45 and 60 minutes. The obtained
results indicate that the solution is stable for an hour
(Table 1).

Linearity, accuracy and precision of the method in
the concentration range of 80-120 % of the nominal
concentration of the test substance in the ointment were
also studied. In the chosen range, nine concentrations
were investigated with a 5 % step. According to the re-
sults of the research, the parameters that characterize the
linear dependence (Table 2) were calculated. The criteria
for linear dependency parameters were calculated accord-
ing to tolerances in the content of compounding oint-
ments components (£10 %).

The obtained values indicate that the require-
ments for all parameters of linear dependence are met.
According to the results of the linearity study, a cali-
bration curve was constructed in normalized coordi-
nates (Fig. 3).

Table 1
Stability study of the analytical solutions
Solution The term of the stability study (t, min.) Mean RSD, % | At % max 8, %
0 15 30 45 60
Tested 0.435 0.435 0.435 0.436 0.435 0.435 0.103 0.219 102
Reference 0.428 0.429 0.429 0.428 0.428 0.428 0.128 0.273 '
Table 2
Results of study of linear dependence parameters of the spectrophotometric method of phenylephrine hydrochloride
assay
Validation L o Conclusion on
o Value Permissible criteria .
characteristic compliance
b 0.98 - -
Sy 0.012 — —
(b-1) 0.020 - correspond
a 231 statistical insignificance a <t(95%,n—2)xS, fulfilled by both
' (a<2.32) practical insignificance a<5,12 criteria
Sa 1.22 — —
So 0.47 max S,=1.69 correspond
Sy 13.69 — -
r 0.9994 min r=0.9924 correspond
120 e
< 110 -
-~ 100 e y=0,98x+2,31
Z e r=0,9994
S 90 .
80 o
80 90 100 110 120

Entered, Xi,%

Fig. 3. Graph of the linear dependence of optical density of the phenylephrine hydrochloride concentration in
normalized coordinates
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Simultaneously with the study of linearity, the
study of the accuracy and precision parameters was per-
formed. It was done using the obtained data during the
study of the method linearity according to the standard-
ized procedure (Table 3).

The obtained results testify the compliance of the
validation parameters with the requirements of the SPhU.
Thus, the method can be used to analyze the researched
ointment and study its stability.

Table 3
Results of study of precision and accuracy of the
spectrophotometric method of phenylephrine hydrochlo-

ride assay
Valldatl-on_ The obtained value
characteristics
Va 100.20
S; 0.21
Az 0.39
Criterion of one-sided confidence interval Az<Axs
(0.39<3.20)
J | 0.20

Criterion of statistical insignificance 8, %<0.13

Criterion of practical insignificance 9,
%<0.32A5=1.02

An ointment analysis using this method was con-
ducted. Calculation of the quantitative content of phe-
nylephrine hydrochloride in mg was carried out in two
ways: by the standard method (2) and by the specific

absorption index method (3) for determine the optimal
method of calculation.

. mg = 21 Mss Vaur. Viss Mo <1000
ASS ' mointsample 'VvAf.ss
A- VV-f. . moint XlOOO
X,mg=— @A)
Alsm 'mointsample 100

where: 4 — optical density of the tested solution;

Ass — optical density of the reference solution;

mss — sample weight of the phenylephrine hydro-
chloride standard sample, g;

Moinsample — the weight of the ointment sample for
the analysis, g;

M,ine — total mass of the ointment by prescription, g;

V, s — volume of the volumetric flask, ml;

Vytss — volume of volumetric flask for dilution of
the standard sample, ml;

Vyss — volume of the pipette, ml;

. — specific absorption index (equal to 92).

Results of determination of the phenylephrine hydro-
chloride quantitative content in the ointment by the standard
method calculation (Table 4) and by the specific absorption
index method (Table 5) testify that both methods give almost
identical results. Thus, to reduce the analysis time and the
cost of phenylephrine hydrochloride assay by spectropho-
tometry, the calculation of its quantitative content can be
carried out by the method of specific absorption index.

Table 4

Results of determination of phenylephrine hydrochloride quantitative content in ointment (calculation by stand-
ard method (P=95; t (P, v)=2.0150))

Sample No. Agg A Mint samples 9 Found, mg Metrological characteristics
1. 0.676 1.0018 20.02 X =19.73; $%=0.12
2. 0.682 1.0032 20.17 $=0.34; S_=0.14
3. 0.678 1.0102 19.92
4. 0722 5663 1.0097 19.48 ﬁf :0'29
5. 0.659 1.0073 19.41 _AX=0.28
6. 0.657 1.0048 19.40 €,%=142

Table 5

Results of determination of phenylephrine hydrochloride quantitative content in ointment (calculation by specific
absorption index method (P=95; t (P, v)=2.0150))

Sa,\rﬂfle 1;,{; A Mantsanpte Found, mg Metrological characteristics
1. 0.676 1.0018 18.89 X =18.62: S2=0.11
2. 0.682 1.0032 19.03 $=0.32; S, =0.13
3. 92 0.678 1.0102 18.79 AX =0.65
4. 0.663 1.0097 18.38 AX =0.27
5. 0.659 1.0073 18.31 Z.%=145
6. 0.657 1.0048 18.30

7. Conclusions and prospects for further re-
search

The method of direct spectrophotometry was cho-
sen as an optimal method for phenylephrine hydrochlo-
ride assay in the composition of the Simanovsky com-
pounding ointment.

Validation characteristics of the chosen method
were studied. The obtained parameters of linearity, accu-
racy, precision, specificity and robustness testify to its
correctness and the possibility of use in other laboratories
to determine the quantitative content of phenylephrine
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hydrochloride in the studied ointment and to analyze its
stability.

The analysis of the studied ointment was carried
out using the chosen method. An estimation of metrolog-
ical characteristics was performed when calculating the

quantitative content of phenylephrine hydrochloride by
the standard method and the method of specific absorp-
tion index. The obtained results indicate the possibility of
using both methods for determining the quantitative
content of the test component in the ointment.
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STUDY OF EXCIPIENTS QUANTITIES INFLUENCEIN THE COMPOSITION OF THE
POWDER IN SACHET PACKAGES

© O. Tryhubchak, S. Gureyeva, O. Yuryeva

Ipu po3pobyi nopowky 6 nakemax cauie 3 BPOMU3IANATLHON OI€I0 0COOIUBUM 3A80AHHSA € BCMAHOBNIEHHS ON-
MUMAILHO20 AKICHO20 MA KINbKICHO20 CKAAO0Y OONOMINCHUX peuo8uH. Memoro Oocniodxcenus 6yn0 susuumu
BNIUB KLIbKOCHEl OONOMIJICHUX PEHOBUH HA (PapMaKo-MexHOIOSIYHI NOKAZHUKU HOPOUIKY.

Memoou. 3 akmusHuUx KOMROHEHMIE | OONOMINCHUX PeHO8UH OYU CKIAOEHI PI3HI KOMNO3UYIL 3 BUKOPUCTMAHHSM
Memoody MameMamuiyHo20 WIAHY8AHHs excnepumenmy. Memooom éunadko6ozo 6anaHcy GuUGHeHO ix 6naug Ha
@DI3UKO-XIMIYHI, MEXHOLOSTUHI MA OP2AHONENMUYHI GIACMUBOCIT NOPOUIKY.

Pesyromamu docnioscenns. Ananiz oiazpam po3cilo8ants pe3yavmamis 00CIIONCEeHHsL 6NIUEY KLIbKICHUX (DaK-
Mmopie Ha 306HIWHIN GU2IAO MACU NOKA3A8, WO HAUCYMMESIUWE HA Yell NOKAZHUK SNIUBAIOMb GMICH KATbYII0
gocghamy, nampiro yumpamy, KypKYMIHY 1 ApOMAMU3amopa TUMOH-IAUM. SHAYywumMu gaxmopamu 01 HACUN-
HOI ycmunu i 2ycmuHu Ricis ycaoku € KLbKocmi Kanvyilo gocamy, nampiro yumpamy, apomamu3amopy iu-
Mou-naum i mumany diokcudy. Ha pesyromamu oocnioxcenns indexcy Kappa natlbinbuie niusaroms KitbKocmi
KUCIomu ITUMOHHOI 0e3800H0I, mumany diokcuoyma Kypkyminy. Excnepumenmanvui 3nauenna mexkyuocmi Hati-
cymmesiute 3anedxcams 8i0 emicmy xanvyito pocgpamy. Kinoxocmi xanvyito pocghamy, nampito yumpamy i mu-
many Oiokcudye Haubitbw 3Hawywumu 0Jisi Kyma eioxocy. Haubinouiuil 6niue Ha NOKA3HUKU 6Mpamu 8 Maci npu
BUCYULYBAHHI NPOAGISIOMb KIIbKOCMI KYPKYMIHY ma Kuciomu s06ayunoi. Ha ochosi diazpamu po3citosanis
306HIUHBbO20BULTISIOY POZUUHY BCMAHOBIEHO BUHAYANLHULL GNIUG KIILKOCMI KAIbYilo gocghamy, nampiio yum-
pamy, apomMamu3amopy JUMOH-IauM [ mumany oiokcudy. L{inkom ouesuoHuM € 3HAUywicmo KilbKOCMI apoma-
mu3amopa JUMOH-1aUM Ha 3anax posuuny. Awnaniz oiacpamu po3CilO8AHHS CMAKY pPO3UUHY HOKA3A6, WO
HaUOLIbW 3HAUYWUMU € eMIiCm Kanbyiio hocghamy i kuciomu TUMOHHOT 6e3600H0i. Haubinvw 3snauywumu gax-
mopamu 015 pH pozuuny € kinbkocmi kanvyiro pocchamy ma apomamuzamopa IUMOH-1AUM.

Bucnoexu. JJocniosceno enaug Kinbkocmeil OONOMINCHUX PEHOBUH HA (PAPMAKO-MEXHON0IUHIMA Opeanonen-
MUYHI 61ACMUBOCHI NOPOWIKY 8 NAKEMAX caue CKiao cauie

Knrouosi cnosa: nopowox, cauie, KinbKicmv OONOMINHCHUX PeYO8UH, (apMaKO-MeXHON02IYHI NOKA3HUKY, UNAO-
Ko8ull bananc

1. Introduction
Powders in packs are well appreciated by patients,

would ensure its reproducibility. The choice of the opti-
mal composition of the drug and the development of
technology makes it possible to establish a range of per-

because they have the combined benefits of tablets (pre-
cise dosage) and the possibility of easier ingestion (do no
need to swallow the tablets) [1].

2. Statement of the problem

During developing a drug, you must take into ac-
count a number of key moments. After all, the purpose of
pharmaceutical development is not only the creation of
an effective and safe drug, but also the organization of
appropriate conditions of the production process, which

missible values of the parameters of the process and
components of the recipe, the observance of which guar-
antees the conformity of the final product to the require-
ments of the specification [2].

In order to develop a drug with anti-inflammatory
properties, active pharmaceutical ingredients were
selected, depending on the mechanisms of action.
When creating powder in sachets with 0.325 g of pa-
racetamol, 0.05 g ascorbic acid, 0.01 g of phenylep-
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