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Ce nu este, deocamdata, cunoscut la subiectul abordat

Nu existd o metoda de dozare a fluocinolonului acetonid
aflat in asociere cu izohidrafuralul intr-un unguent combi-
nat. Aceastd forma farmaceutica se cerceteaza experimental
in vederea elaborarii Documentelor Analitice de Normare a
calitatii.

Ipoteza de cercetare

Dozarea substantelor medicamentoase intr-o forma far-
maceutica reprezintad un indicator important si obligatoriu la
determinarea calitatii medicamentului, fiind inclus in Docu-
mentele Analitice de Normare a calitatii.

Noutatea adusa literaturii stiintifice din domeniu

Pentru prima data a fost elaborata si validata o metoda de
dozare a fluocinolonului acetonid aflat in asociere cu o alta
substanta activa - izohidrafural, in aceeasi forma farmaceu-
tica.

Rezumat

Introducere. Cercetarea a fost initiata cu scopul de a ela-
bora si valida o metoda de dozare a fluocinolonului acetonid
din unguentul combinat cu continut de izohidrafural si fluo-
cinolon acetonid. A fost selectatd o metoda fizico-chimica mo-
derna: spectroscopia in ultraviolet si vizibil.

Material si metode. In cercetarea experimentali s-a uti-
lizat unguentul combinat cu continut de izohidrafural si fluo-
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What is not known yet, about the topic

There is no method of assay of fluocinolone acetonide,
which is in association with isohydrafural in a combined oint-
ment. This dosage form is investigated experimentally for the
development of Analytical Quality Control documents.

Research hypothesis

The assay of drug substances in a dosage form is an impor-
tant and mandatory indicator for determining the quality of
the drug and is included in the Analytical Quality Control do-
cuments.

Article’s added novelty on this scientific topic

For the first time, a method of assay of fluocinolone aceto-
nide in combination with another active drug substance - iso-
hydrafural in the same dosage form, has been developed and
validated.

Abstract

Introduction. The research was initiated with the purpo-
se of development and validation of a method of assay of flu-
ocinolone acetonide from the combined ointment containing
isohydrafural and fluocinolone acetonide. A modern physico-
chemical method has been selected: ultraviolet and visible
spectroscopy.

Material and methods. In experimental research, it was



cinolon acetonid, care a fost preparat in conditii de laborator.
In calitate de substante active au servit fluocinolonul acetonid
(Sigma Aldrich, concentratia 99,9%) si izohidrafuralul, sinte-
tizat la Catedra de chimie organica a Universitatii de Stat din
Moldova (concentratia 99,9%). De asemenea, s-a Intrebuintat
standardul analitic de fluocinolon acetonid (Sigma Aldrich,
concentratia 99,9%). Aparatajul utilizat a constituit: spectro-
fotometrul Agilent Technologies 95-00, o pereche de cuve din
cuart cu grosimea stratului de 10 mm, balanta analitica OHAUS
DV215 CD si vesela chimica de laborator. Rezultatele obtinute
au fost prelucrate statistic cu ajutorul programului SPSS 10.5.

Rezultate. La inregistrarea spectrului in ultraviolet si vi-
zibil, fluocinolonul acetonid a prezentat in apa un maxim de
absorbtie la 241 nm. Metoda spectrofotometrica in ultraviolet
si vizibil elaborata a fost validata dupa parametrii: liniaritate,
specificitate, limita de detectie, limita de cuantificare, precizie,
acuratete si robustete.

Concluzii. A fost elaboratd o metoda spectrofotometrica
in ultraviolet si vizibil de dozare a fluocinolonului acetonid
dintr-un unguent combinat cu izohidrafural. Rezultatele vali-
darii demonstreaza ca metoda elaborata este simpl3, rapida,
exactd si reproductibila. Astfel, metoda spectrofotometrica
in ultraviolet si vizibil, elaborata si validatd, ar putea fi in-
clusa in Documentele Analitice de Normare a calitatii ungu-
entului combinat cu continut de izohidrafural si fluocinolon
acetonid.

Cuvinte cheie: fluocinolon acetonid, dozare, unguent, spec-
trofotometrie in ultraviolet si vizibil, validare, izohidrafural.

Introducere

Din punct de vedere structural, fluocinolonul acetonid este
un glucocorticoid, derivat al hormonilor naturali adrenocor-
ticali: hidrocortizonul si corticosteronul. Datorita efectelor
terapeutice antiinflamatoare, antialergice si antipruritice pe
care le exercitd la nivelul pielii, fluocinolonul acetonid este uti-
lizat In diverse afectiuni cutanate precum dermatite, psoriazis,
lupus eritematos etc [1]. Exita sub diverse forme farmaceutice
pentru uz extern: creme, unguente, lotiuni si geluri [1].

Izohidrafuralul este un derivat nou al 5-nitrofuranilor si
poseda o actiune antimicrobiana bine marcatd, mai mare de-
cat a nitrofuralului de la 2 pana la 20 de ori fata de diverse
microorganisme grampozitive si gramnegative [2]. Un avantaj
il constituie faptul ca este o substanta medicamentoasa autoh-
ton3, fiind mai accesibila [2].

Combinarea izohidrafuralului si fluocinolonului acetonid
intr-o forma farmaceutica pentru uz extern, unguent, va con-
tribui la facilitarea tratamentului diverselor afectiuni cutanate
infectate si inflamatorii. in cadrul Laboratorului de analizi,
standardizare si controlul medicamentelor al Universitatii de
Stat de Medicina si Farmacie , Nicolae Testemitanu”, se fac cer-
cetdri privind elaborarea Documentelor Analitice de Normare
a calitatii unguentului combinat cu continut de izohidrafural si
fluocinolon acetonid.

Determinarea cantitativa a unei substante medicamen-
toase intr-o forma farmaceutica este un indicator esential si
obligatoriu la verificarea calitatii medicamentului. Deoare-
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used the combined ointment containing isohydrafural and
fluocinolone acetonide, which was prepared under labora-
tory conditions. The active drug substances were fluocino-
lone acetonide (Sigma Aldrich, 99.9% concentration) and
isohydrafural, which was synthesized at the Chair of organic
chemistry of the State University of Moldova (99.9% concen-
tration). It was used the apparatus: Agilent Technologies 95-
00 spectrophotometer, a pair of 10 mm quartz cuvettes, the
OHAUS DVZ215 CD analytical torque and laboratory glassware.
The obtained results were statistically processed using SPSS
10.5 software.

Results. Fluocinolone acetonide had a maximum of ab-
sorbtion at 241 nm in water at the recording of the ultraviolet
and visible spectrum. The developed ultraviolet and visible
spectrophotometric method has been validated by the para-
meters: linearity, specificity, detection limit, quantification
limit, precision, accuracy and robustness.

Conclusions. It was developed a spectrophotometric me-
thod in ultraviolet and visible of assay of fluocinolone aceto-
nide from a combined ointment containing isohydrafural. The
results of validation demonstrate that the developed method
is simple, rapid, accurate and reproducible. Thus, the develo-
ped and validated spectrophotometric method in ultraviolet
and visible could be included in the Analytical Quality Control
documents of the combined ointment containing isohydrafu-
ral and fluocinolone acetonide.

Key words: fluocinolone acetonide, assay, ointment, ultra-
violet and visible spectrophotometry, validation, isohydrafural.

Introduction

Fluocinolone acetonide is a glucocorticoid, derivative of
adrenocortical natural hormones: hydrocortisone and cor-
ticosterone. Fluocinolone acetonide is used in various der-
matological diseases such as dermatitis, psoriasis, lupus
erythematosus etc. due to its therapeutic dermatological
effects: anti-inflammatory, anti-allergic and anti-pruritic [1].
There are different dosage forms of fluocinolone acetonide
for external use: creams, ointments, lotions and gels [1].

Isohydrafural is a new derivative of 5-nitrofuran, which
has an antimicrobial activity against different gram-positive
and gram-negative microorganisms from 2 to 20 times higher
than that of nitrofural [2]. An advantage is that it is an indige-
nous drug substance, being more accessible [2].

The combination of isohydrafural and fluocinolone aceto-
nide in a dosage form for external use, ointment, will improve
the treatment of different infected and inflammatory derma-
tological diseases. The Analytical Quality Control documents
of the combined ointment containing isohydrafural and fluo-
cinolone acetonide are developed at the Laboratory of Analy-
sis, Standardization and Control of Drugs of Nicolae Testemit-
anu State University of Medicine and Pharmacy.

The assay of a drug substance in a dosage form is an es-
sential and mandatory parameter for verifying the quality of
drugs. There is no method of assay of the active drug substan-
ces from the combined ointment containing isohydrafural
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ce unguentul combinat cu continut de izohidrafural si fluo-
cinolon acetonid se afld la etapa de cercetare experimentala
1n laborator, nu exista o metoda de determinare cantitativa a
substantelor active, aflate in comun.

Revista literaturii, referitoare la dozarea substantelor me-
dicamentoase fluocinolon acetonid si izohidrafural, individu-
al, precum si In formele lor farmaceutice existente, denota
utilizarea pe larg a metodelor fizico-chimice de analiza [3-6].
Pentru determinarea cantitativa a fluocinolonului acetonid
din unguentul combinat, a fost selectatd metoda spectrofoto-
metrica UV-VIS, care s-a dovedit a fi o metoda simpla, rapida
si exacta [3].

Material si metode

Cercetadrile experimentale au fost efectuate in cadrul Cate-
drei de chimie farmaceutica si toxicologica a Universitatii de
Stat de Medicina si Farmacie ,Nicolae Testemitanu”, precum si
in cadrul Laboratorului de analiza, standardizare si controlul
medicamentelor al Universitatii de Stat de Medicina si Farma-
cie ,Nicolae Testemitanu”.

Elaborarea metodei de dozare a fluocinolonului acetonid
din unguentul combinat s-a efectuat in baza prevederilor ghi-
durilor Conferintei Internationale de Armonizare ,Q2R1: Pen-
tru proceduri analitice si validare” [7].

In studiu s-a utilizat unguentul combinat, preparat in
conditii de laborator. In calitate de substante active au servit
fluocinolonul acetonid (Sigma Aldrich, concentratia 99,9%)
si izohidrafuralul, sintetizat la Catedra de chimie organica a
Universitatii de Stat din Moldova (concentratia 99,9%). De
asemenea, s-a intrebuintat standardul analitic de fluocinolon
acetonid (Sigma Aldrich, concentratia 99,9%).

Aparatajul utilizat: spectrofotometrul Agilent Technologies
95-00, cuve din cuart cu grosimea stratului de 10 mm, balanta
analitica OHAUS DV215 CD.

La finalul cercetarilor s-a calculat concentratia fluocino-
lonului acetonid din unguentul combinat, in grame, utilizind
formula de calcul ce are la baza legea Bouguer-Lambert-Beer,
cu aplicarea solutiei standard de fluocinolon acetonid:

=—> % P P, incare:

A, xm, xV

ung px

A - absorbanta solutiei proba;

A_ - absorbanta solutiei standard;

m_ - masa standardului de fluocinolon acetonid, g;

m - masa unguentului luat pentru analizd, g;

VooV dilutiile folosite la prepararea probelor si solutiilor
standard, ml;

P - masa totala a unguentului, g.

Rezultatele obtinute au fost prelucrate statistic cu ajutorul

programului SPSS 10.5.

Rezultate

Initial au fost Inregistrate spectrele de absorbtie ale
solutiei standard de fluocinolon acetonid cu concentratia 10
pg/ml, solutiei proba de fluocinolon acetonid cu concentratia
10 pg/ml si a solutiei martor, preparate in aceleasi conditii (Fi-
gura 1).
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and fluocinolone acetonide as it is at the stage of experimen-
tal laboratory research.

The literature review of the assay of the drug substances:
fluocinolone acetonide and isohydrafural and of them from
their dosage forms indicates a widespread use of the physico-
chemical methods of analysis [3-6]. The UV-VIS spectrophoto-
metric method was selected for the assay of fluocinolone ace-
tonide from the combined ointment, which is a simple, rapid
and accurate method [3].

Material and methods

The experimental researches were made at the Chair of
pharmaceutical and toxicological chemistry of Nicolae Test-
emitanu State University of Medicine and Pharmacy and at
the Laboratory of Analysis, Standardization and Control of
Drugs of Nicolae Testemitanu State University of Medicine and
Pharmacy.

The elaboration of the method of assay of fluocinolone ace-
tonide from the combined ointment was performed on the ba-
sis of the guidelines of the International Harmonization Con-
ference ,Q2R1: For analytical procedures and validation” [7].

For the experimental research, it was used the combined
ointment containing isohydrafural and fluocinolone aceto-
nide, which was prepared under laboratory conditions. The
active drug substances were fluocinolone acetonide (Sigma
Aldrich, 99.9% concentration) and isohydrafural, which was
synthesized at the Chair of Organic Chemistry of the State
University of Moldova (99.9% concentration). Also it was
used the analytical standard of fluocinolone acetonide (Sigma
Aldrich, 99.9% concentration).

It was used the apparatus: Agilent Technologies 95-00
spectrophotometer, a pair of 10 mm quartz cuvettes, the OHA-
US DV215 CD analytical torque and laboratory glassware.

At the end of the research, the concentration of fluocino-
lone acetonide in the combined ointment, was calculated, in
grams, using the Bouguer-Lambert-Beer law formula and the
standard solution of fluocinolone acetonide:

Ax x mst x Vpst . .
= x P, in which:

Ast 2 mung 25 Vpx

A - absorbance of the sample solution;

A, - absorbance of the standard solution;

m_ - mass of the standard fluocinolone acetonide, g;
m_-mass of ointment taken for analysis, g;

ung
V _,V - the dilutions used to prepare samples and stan-
pst’ " px
dard solutions, ml;
P - total ointment mass, g.
The obtained results were statistically processed using

SPSS 10.5 software.

Results

Initially, it was recorded the spectra of 10 pg/ml standard
solution of fluocinolone acetonide, 10 pg/ml sample solution
of fluocinolone acetonide and blank solution, which were pre-
pared under the same conditions (Figure 1).
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Fig. 1 Spectrele de absorbtie ale solutiilor standard, proba de
fluocinolon acetonid 10 pg/ml si a probei martor.
Fig. 1 Spectra of absorption of standard, sample solutions of
fluocinolone acetonide 10 ug/ml and blank solution.

Liniaritatea

S-a determinat absorbanta a sase solutii standard de fluo-
cinolon acetonid cu concentratiile: 2, 4, 6, 8, 10 si 20 pg/ml
la lungimea de unda 241 nm. Determinarile au fost repetate
de 3 ori, deviatia standard calculata fiind egala cu 0,004. in
baza rezultatelor obtinute, a fost trasata dreapta de etalonare
(Figura 2).

Selectivitatea

O proba martor a fost analizata spectrofotometric UV-VIS. Va-
loarea absorbantei la lungimea de unda maxima de absorbtie a
fluocinolonului acetonid - 241 nm este 0,03 (Figura 2).

Precizia

A. Repetabilitatea. S-au analizat 6 probe de unguent cu
concentratia fluocinolonului acetonid 10 pg/ml in aceeasi zi si
in aceleasi conditii (Tabelul 1).

B. Precizia intermediard. S-au analizat 6 probe de unguent
cu concentratia fluocinolonului acetonid 10 pg/ml in zile dife-
rite, dar in aceleasi conditii (Tabelul 1).

Tabelul 1. Rezultatele repetabilitatii si preciziei intermediare.
Table 1. Results of repeatability and intermediate precision.
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Fig. 2 Dreapta de etalonare a fluocinolonului acetonid.
Fig. 2 Calibration curve of fluocinolone acetonide.

Linearity

It was determined the absorbance of six standard solu-
tions of fluocinolone acetonide with concentrations of 2, 4, 6,
8, 10 and 20 pg/ml at the wavelength of 241 nm. The deter-
minations were repeated 3 times, the standard deviation was
0.004. The calibration curve was drawn using the obtained
results (Figure 2).

Selectivity

A blank sample was analyzed by UV-VIS spectrophotome-
tric method. The value of absorbance at the maximum wave-
length of absorption of fluocinolone acetonide - 241 nm is
0.03 (Figure 2).

Precision

A. Repetability. Six samples of ointment having the concen-
tration of fluocinolone acetonide 10 pg/ml were analyzed on
the same day and under the same conditions (Table 1).

B. Intermediate precision. Six samples of ointment having
the concentration of fluocinolone acetonide 10 pg/ml were
analyzed on different days, but under the same conditions
(Table 1).

Repetabilitatea

Precizia intermediara

Nr. Repetability Intermediate precision

No. Absorbanta Concentratia, g Absorbanta Concentratia, g
Absorbance Concentration, g Absorbance Concentration, g

1 0,37702 0,02503 0,37708 0,02524

2 0,37225 0,02524 0,37624 0,02519

3 0,36748 0,02460 0,36941 0,02473

4 0,37082 0,02482 0,37012 0,02478

5 0,37129 0,02485 0,37029 0,02479

6 0,37177 0,02489 0,37077 0,02482

I';/[Vi‘ii‘ge 037177 0,02491 0,37232 0,02492

?;‘;‘32? dsézsg;‘;sn 0,0031 0,0002 0,0034 0,0002

Deviatia standard relativa,% 0,827 0,864 0,0136 0,9136

Relative standard deviation, %
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Limita de detectie a fost determinata folosind formula de
calcul: LOD = (3,3xSD)/a, in care:

LOD - limita de detectie;

SD - deviatia standard;

a - panta dreptei de etalonare.

Valoarea limitei de detectie calculata este egala cu 0,365.

Limita de cuantificare a fost determinata folosind formula
de calcul: LOQ = (10xSD)/a, in care:

LOQ - limita de cuantificare;

SD - deviatia standard;

a - panta dreptei de etalonare.

Valoarea limitei de cuantificare calculatd este egalda cu
1,107.

Exactitatea metodei a fost determinata prin metoda
imbogatirii probelor, fiind calculat procentul recuperarii. Pen-
tru fiecare nivel de concentratie, determinarile au fost efectu-
ate in triplicat (Tabelul 2).

Robustetea metodei a fost cercetata prin variatia lungi-
mii de unda maxime de absorbtie a fluocinolonului acetonid.
Determinarile au fost repetate de 3 ori pentru fiecare lungi-
me de unda testata pe o proba a fluocinolonului acetonid cu
concentratia 10 pg/ml (Tabelul 3).

Discutii

Pentru elaborarea metodei de dozare spectrofotometrice,
initial s-a determinat lungimea de unda maxima de absorbtie
a fluocinolonului acetonid prin prepararea unei solutii stan-
dard apoase de fluocinolon acetonid cu concentratia 10 pg/
ml. S-a inregistrat spectrul de absorbtie al solutiei standard
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The limit of detection was determined using the equation:
LOD = (3.3xSD)/a, in which:

LOD - limit of detection;

SD - standard deviation;

a - slope of the calibration curve.

The limit of detection was calculated and was found to be
0.365.

The limit of quantification was determined using the equa-
tion: LOQ = (10xSD)/a, in which:

LOQ - limit of quantification;

SD - standard deviation;

a - slope of the calibration curve.

The limit of quantification was calculated and was found
to be 1.107.

The accuracy of the method was determined by the sam-
ple enrichment method, and the percentage of recovery was
calculated. For each concentration level, determinations were
made in triplicate (Table 2).

The robustness of the method was investigated by varying
the maximum absorption wavelength of fluocinolone aceto-
nide. The determinations were repeated 3 times for each test
wavelength of a 10 pg/ml fluocinolone acetonide sample (Ta-
ble 3).

Discussion

To develop the spectrophotometric method of assay, the
maximum absorption wavelength of acetonide fluocinolone
was initially determined by preparing a standard aqueous
solution of fluocinolone acetonide at a concentration of 10

Tabelul 2. Rezultatele exactitdtii metodei elaborate de dozare a fluocinolonului acetonid din unguentul combinat.
Table 2. Results of accuracy of developed method of assay of fluocinolone acetonide from the combined ointment.

Concentratia probei, Concentratia teoretica a
probei cu adaos, pg/ml

Theoretical concentration of Concentration in spiked
spiked sample, ug/ml

Nivelele de concentratie, %  pg/ml
Level of concentration, % Concentration of
sample, ug/ml

Concentratia In proba cu
adaos * SD, ug/ml (n=3) Recuperare + SD, %
Recovery + SD, %

sample + SD, ug/ml (n=3)

80 5 13
100 5 15
120 5 17

12,99+0,01 99,910,055
15,02+0,02 99,84+0,051
16,89+0,02 101,77+0,51

Nota: SD - deviatia standard.
Note: SD - standard deviation.

Tabelul 3. Rezultatele robustetei metodei spectrofotometrice UV-VIS de dozare a fluocinolonului acetonid din unguentul combinat.
Table 3. Results of the robustness of UV-VIS spectrophotometric method of assay of fluocinolone acetonide from the combined ointment.

Nr. Valorile absorbantei

No. Absorbance values

Il;l;lartgellr:njt:e undd 240 nm 241 nm 242 nm
1 0,37202 0,37364 0,37551
2 0,37112 0,37412 0,37612
3 0,37151 0,37422 0,37541
Media / Average 0,37155 0,37399 0,37568
Deviatia standard / Standard deviation 0,00045 0,00031 0,00038
Deviatia standard relativa, %

Relative standard deviation, % 0,121 0,083 0,102




obtinute 1n regiunea 200-500 nm. Absorbtia maxima s-a ob-
servat la 241 nm.

Metoda elaboratd a prezentat liniaritate in limitele
concentratiilor 2-20 pg/ml, coeficientul de corelatie fiind
0,99946 si ecuatia regresiei liniare: y=0,03612 x x +0,00151.

Metoda de dozare elaborata este selectiva, deoarece spec-
trul probei martor a prezentat o absorbtie infima la 241 nm.

Rezultatele repetabilitatii si preciziei intermediare denota
ca metoda elaborata este precisa, valorile deviatiei standard
relative fiind mai mici decat 2%, in ambele cazuri.

Metoda de dozare elaborata este exacta, deoarece valorile
medii ale recuperarii la nivelele de concentratie 80%, 100% si
120% au fost apropiate de 100% si deviatiile standard calcu-
late sunt mai mici decat 1.

Variatia maximului de absorbtie a fluocinolonului acetonid
cu+lnuaavutinfluentd majoraasupravalorilorabsorbantelor,
deviatiile standard relative fiind mai mici decat 1.

Concluzii

A fost elaborata o metoda spectrofotometrica in ultraviolet
si vizibil de dozare a fluocinolonului acetonid dintr-un ungu-
ent combinat cu izohidrafural. Rezultatele validarii demon-
streaza ca metoda elaborata este simpla, rapida, exacta si re-
productibila. Astfel, metoda spectrofotometrica in ultraviolet
si vizibil elaborata si validata ar putea fi inclusa in Documen-
tele Analitice de Normare a calitatii unguentului combinat cu
continut de izohidrafural si fluocinolon acetonid.
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pg/ml. The absorption spectrum of the standard solution in
200-500 nm region was recorded. Maximum absorption was
at 241 nm.

The developed method presented linearity within the li-
mits of 2-20 pg/ml, the correlation coefficient being 0.99946
and the equation of the linear regression: y=0.03612 x x
+0.00151.

The developed assay method is selective, because the
blank spectrum had a slight absorption at 241 nm.

The results of repeatability and intermediate precision
indicate that the developed method is accurate, the relative
standard deviation was less than 2% in both cases.

The developed assay method is accurate because the
mean recovery values at 80%, 100% and 120% concentration
levels were close to 100% and the calculated standard devia-
tions are less than 1.

The variation of the maximum absorption of fluocinolone
acetonide by +1 had no major influence on the absorbance
values, the relative standard deviations was less than 1.

Conclusions

It was developed a spectrophotometric method in ultra-
violet and visible of assay of fluocinolone acetonide from a
combined ointment with isohydrafural. The results of valida-
tion demonstrate that the developed method is simple, rapid,
accurate and reproducible. Thus, the developed and validated
spectrophotometric method in ultraviolet and visible could
be included in the Analytical Quality Control documents of
the combined ointment containing isohydrafural and fluoci-
nolone acetonide.
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