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Development of the methods for the quantitative
determination of fusidic acid and panthenol in the composition
of “Fuzipam-derma” dermatological gel

Aim. To develop and validate the methods for the quantitative determination of fusidic acid and panthenol in
“Fuzipam-derma” gel.

Materials and methods. The determination was performed by high performance liquid chromatography (HPLC)
according to the requirements of the State Pharmacopoeia of Ukraine (SPhU) 1.0 on a Prostar-210 liquid chromato-
graph, (Varian Chromatography System, USA).

Results and discussion. The methods for the quantitative determination of fusidic acid and panthenol in “Fuzipam-
derma” gel have been developed. The appropriate chromatographic conditions have been chosen, due to them the
peaks of fusidic acid and panthenol are completely separated from other gel components. The validation of the methods
for the quantitative determination of fusidic acid and panthenol has been performed. The data obtained have shown
that the methods are stable and reproducible in different days.

Conclusions. The methods for the quantitative determination of fusidic acid and panthenol in the composition of
the new dermatological gel “Fuzipam-derma” for the treatment of grade |-l acne has been developed using the HPLC
method.
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I1.1M. banea, Cs. M. KoBaneHko, |. |. bapaHosa, C. O. MamegoBa

Po3pobka meToaukK KinbKicHOro BU3Ha4yeHHs1 py3maieBoi KUCNOTU Ta NaHTEeHONY
B CKnaai aepmarornoriyHoro rento «Pysunam-gepmar

Merta. Po3pobuTy Ta npoBecTu BanigaLito METOAMK KiNbKiCHOrO BU3HAYeHHSA (dy3MAIEBOT KMCNOTN Ta NAHTEHONY Y
reni «Pysvnam-gepman.

Marepianu Ta meTogu. BuaHayeHHs npoBOAUNN METOAOM BMCOKOE(EKTUBHOI PiANHHOIT XpomaTorpadii  3rigHo
3 Bumoramu [I®Y 1.0 Ha pignHHOMY xpomaTorpadi «Prostar-210» dipmn «Varian Chromatography Systemy, CLUA.

Pe3ynbraTtu Ta ix 06roBopeHHs. Po3pobneHi METOANKM KinbKICHOTO BU3Ha4YeHHS dy3unaieBoi KUCnoTu Ta naHTe-
Hony y reni «®Py3unam-gepmax. bynu nigidpaHi BianoBigHi yMoBK xpoMatorpadyBaHHs, 32 paxyHOK SKUX niku dy3au-
[ieBOT KACMOTU Ta NaHTEHOMY MOBHICTIO BiJOKPEMIOTLCS Bif, IHLIMX KOMMOHEHTIB rento. byna nposefeHa Banigauis
METOAMK KifbKICHOTO BU3HAYeHHsT dy3naieBoi kucnotn ta naHteHony. OTpuMaHi gaHi nokasanu, Lo MEeTOAMKU €
cTabinbHNUMK Ta BiOTBOPIOOTLCS Y Pi3HI AHi.

BucHoBku. 3a gonomoroto metogy BEPX po3pobneHi MeToamku KinbKiCHOrO BU3HaYeHHs dy3nAaieBoil KMcnotu ta
NaHTeHOsy B CKNazi HOBOro AepmaTtosoridHoro rento «dysunam-gepmay ans nikyeaHHs I-1l ctyneHst ByrpoBoi xsopoou.

Knroyoei crosa: syeposa xeopoba; eernb;, XxpoMamoepama,; naHmeHor1, ¢hyaudiega Kucioma

M. M. banea, Ce.. H. KoBaneHko, WN. U. bapaHosa, C. A. Mamegosa

Pa3pa60TKa MeTOAUK KonnyeCcTBeHHOro onpeagerneHunsa (bysvmueBoﬁ KUCNOTbI
N NaHTeHoJ1a B COCTaBe AepmMaTtoriorm4eckoro rens «d>y3V|naM-.qepma»

Llenb. PaspaboTtatb 1 NpoBecT BanvaaLumio METOAMK KONIMYECTBEHHOMO onpeaeneHns ysnaneBomn KUCIoTbl 1
naHTeHona B rerne «Pyannam-gepmar.

Matepumansbi n metoabl. OnpeageneHvie NPoBOAUIM METOAOM BbICOKOI(MEKTUBHOM XUAKOCTHOM XpomaTorpadum
B COOTBETCTBUM C TpeboBaHuaMu DY 1.0 Ha xuakocTHoM xpomatorpadpe «Prostar-210» dupmbl «Varian Chromatography
System», CLLA.

Pe3ynbraThbl 1 nx obcyxaeHne. PaspaboTaHbl METOAUKN KONIMYECTBEHHOTO onpeaeneHunst dysnameBon KUCIoThbl
1 naHTeHona B rene «®ysvnam-gepmar». boinn nogobpaHbl COOTBETCTBYIOLLME YCIIOBUSA XpoMaTtorpadmposaHus, 3a
CYET KOTOPbIX NMKN PY3NAMEBOW KUCNOTHI M MaHTEHOra MOMHOCTBIO OTAENANUCH OT APYrMX KOMMOHEHTOB rens. boina
npoBefeHa Banuaaums METoaMK KOnMYeCTBEHHOTO onpederneHns gysmaneBon KUCNoThl U naHTeHona. MonyyeHHble
AaHHble Nokasanu, YTo METOAMKN SABMSATCHA CTabuIbHBIMU U BOCMIPOU3BOASATCH B pasHble OHW.

BbiBoabl. C nomolbio metoaa BAOXKX paspaboTaHbl METOAMKU KONMMYECTBEHHOTO onpeaeneHns gysnaneson
KMCMOTbI U NaHTEHomna B COCTaBe HOBOrO AepmaTonoruyeckoro rens «®Pysvnam-gepmar» Ansa nedenus |-l ctenenn
yrpeBov 6onesHu.

Knroyeenie crioga: yepesas 6onesHb; eefb; XxpomMamozpamMma; naHmeHos; ¢pyauduesas Kucroma
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Acne occupies a leading position in the spread of
chronic human skin diseases affecting up to 85 % of peop-
le aged 12-24 years [1, 2]. In the age groups of 25-34
and 35-44 the incidence is 8 % and 3 %, respectively
[3, 4]. At present, unfortunately, there is a tendency to
increase the level of acne among people over 40 years
old. It should be noted that acne is a medical and social
problem. The acne illness requires the systematic treat-
ment and encourages patients to seek help from derma-
tologists and beauticians [5, 6].

It should be noted that currently when developing
modern medicines for the treatment of acne the prescrip-
tion of gels that provide the most active release of ac-
tive substances are optimal [7].

Based on the complex research the composition of a
new medicine — “Fuzipam-derma” gel with fusidic acid
and panthenol for the treatment of grade I-1I acne has
been developed [8, 9]. It should be noted that a high
therapeutic activity of the medicine can be achieved only
with the correct combination of active ingredients and
the base. The composition of the medicine should be
substantiated on the basis of scientific experiments on
the choice of active and excipients, their required con-
centration [10, 11].

The aim was to develop and validate the methods for
the quantitative determination of fusidic acid and pan-
thenol in “Fuzipam-derma” dermatological gel.

Materials and methods

As the study object the samples of the combined der-
matological gel “Fuzipam-derma” with fusidic acid and
panthenol in its composition were chosen.

The following reagents and solvents were used in
this work: fusidic acid Reference Standard (RS) and pan-
thenol RS; 96 % ethanol, purified water.

Chromatography was carried out on a liquid chro-
matograph “Prostar-210” (Varian Chromatography Sys-
tem, USA); a “Precisa XT 220A” electronic balance, mea-
suring glassware of class A were used.

The determination was performed by high perfor-
mance liquid chromatography (HPLC) according to the re-
quirements of the State Pharmacopoeia of Ukraine (SPhU)
1.0 (sections 2.2.29 and 2.2.46N) [12].
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Fig. 1. The chromatogram of the test solution of the gel
for identification of fusidic acid

Results and discussion

The quantitative determination of fusidic acid was
carried out on a liquid chromatograph under the follow-
ing conditions:

e column — p-Porasil, 300 mm x 4 mm, filled with
the sorbent with the particle size of 5 pm or similar;

* pre-Column — p-Porasil, 60 mm x 4 mm, filled with
the sorbent with the particle size of 5 um or similar;

» mobile phase — hexane — methylene chloride — 96 %
ethanol (69 : 25 : 6) degassed in a convenient way;

 temperature of the column thermostat — 30.0 °C;

* the speed of the mobile phase — 1.5 ml/min;

* detection — at a wavelength of 254 nm.

The chromatographic system is considered to be
suitable if the following conditions are met [13-15] : the
efficiency of the chromatographic system calculated on
the basis of the fusidic acid peak should be at least 1000 tt;
the symmetry factor of the fusidic acid peak should be
not more than 2.0; the relative standard deviation of the
fusidic acid peak area should be in accordance with the
requirements of the SPhU 1.2 [16].

Under these conditions the peak of fusidic acid is
completely separated from other components of the gel.

Fig. 1 and 2 show the chromatograms of the test so-
lution and the reference solution for identification of fu-
sidic acid. The chromatogram of fusidic acid RS solu-
tion — Fig. 3.

The content of fusidic acid in milligrams per 1 g of
the gel is calculated by the formula:

S-m,-P-100

B _S-m,-P-0.01
=S, -100-100 -m

b
S, -m

Y

where: S — is the average value of fusidic acid peak areas
calculated from the chromatograms of the test solution;
S, — is the average value of fusidic acid peak areas cal-
culated from the chromatograms of the reference solu-
tion; m, — is the sample weight of fusidic acid RS, mg;
P —1is the amount of the active substance in fusidic acid RS.

The content of fusidic acid in 1 g of the gel should
be from 14.25 mg to 15.75 mg.

The validation of the method for the quantitative de-
termination of fusidic acid was performed [17]. The data
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Fig. 2. The chromatogram of the reference solution
for identification of fusidic acid
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Fig. 3. The chromatogram of fusidic a
cid RS solution
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Fig. 4. The chromatogram of test solution of the gel
for identification of panthenol

obtained showed that the method was stable and repro-
ducible in different days. The norms for the “System Sui-
tability Test” were introduced to the method developed.

The quantitative determination of panthenol was car-
ried out on a liquid chromatograph under the following
conditions:

* column — Vydac Protein C4, 250 mm x 4.6 mm, fil-
led with the sorbent with the particle size of 5 um
or similar;

* pre-Column — Vydac Protein C, 4 mm x 4.6 mm,
filled with the sorbent with the particle size of 5 pm
or similar;

* mobile phase — 0.1 % aqueous solution of trifluoro-
acetic acid degassed in a convenient way;

* temperature of the column thermostat — 30.0 °C;

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

* detection — at a wavelength of 206 nm.

The chromatographic system is considered to be sui-
table if the following conditions are met [13-15]: the
efficiency of the chromatographic system calculated on
the basis of the pantenol peak should be at least 2000 tt;
the symmetry factor of the triclosan peak should be not
more than 2.0; the relative standard deviation of the pan-
tenol peak area should be in accordance with the require-
ments of the SPhU 1.2 [16].

Under these conditions, the peak of panthenol is comp-
letely separated from other components of the gel.

Fig. 4 and 5 show the chromatograms of the test so-
lution and the reference solution for identification of pan-
thenol. The chromatogram of panthenol RS solution —
Fig. 6.
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Fig. 5. The chromatogram of the reference solution for identification
of panthenol
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Fig. 6. The chromatogram of panthenol
RS solution

The content of panthenol in milligrams per 1 g of
the gel is calculated by the formula:
_ S8m,-P-100  S-m,-P-0.01
~5,100-100-m  S,-m

Y

E

where: S — is the average value of panthenol peak areas
calculated from the chromatograms of the test solution;
S, — is the average value of panthenol peak areas calcu-
lated from the chromatograms of the reference solution;
m, — is the sample weight of panthenol RS, mg; P — is
the amount of the active substance in panthenol RS.

The content of panthenol in 1 g of the gel should be
from 47.5 to 52.5 mg.

The validation of the method for the quantitative deter-
mination of panthenol was also performed [17]. The data
obtained showed that the method was stable and repro-
ducible in different days. The norms for the “System Suita-
bility Test” were introduced to the method developed.

CONCLUSIONS

1. The methods for the quantitative determination
of fusidic acid and panthenol in the composition of the
new dermatological gel “Fuzipam-derma” for the treat-
ment of grade I-II acne has been developed using the
HPLC method.

2. The validation of the methods developed has been
performed. It has been proven that the validation crite-
ria meet the requirements of the SPhU for the methods
of the quantitative determination with tolerances of the
content of the active pharmaceutical ingredient of + 5 %.

Conflict of Interests: authors have no conflict of
interests to declare.
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