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IDENTIFICATION AND QUANTITATIVE
DETERMINATION OF ACTIVE
COMPONENTS OF “DERMALIPOIN” CREAM

The techniques of high performance liquid chromatography for the determination of a-lipoic acid and
tea tree oil in the new medicament for use in the diabetic foot were developed. Offered modern techniques
allow both the identification and quantitative determination of test substance in the cream.
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STATEMENT OF THE PROBLEM

Diabetes mellitus disease gets threatening level
in recent years[12, 13]. Worldwide, there is a rapid
increase in the number of patients that increases
the frequency of specific diabetes complications
such as heart pathology, kidney failure, blindness,
foot lesions, etc. [14]. We have developed a cream
“Dermalipoin” for use in diabetic foot syndrome
[4]. As active substances to the cream were added
-lipoic acid and urea, that due to their properties
effect anti-inflammatory and wound healing. As
an antimicrobial component tea tree oil was select-
ed and it was also proved that this component acts
as a highly effective preservative [10].

According to the requirements State Phar-
macopoeia of Ukraine in the analysis of soft dos-
age forms is necessary to conduct qualitative and
quantitative determination of all active substances
[5]. During previous studies methods for analyzing
urea have been developed. I was determined to be
optimal the biuret test and the reaction with con-
centrated nitric acid for the qualitative determi-
nation of urea in cream and bromatometry for the
quantitative determination [3].

ANALYSIS OF RECENT RESEARCH
AND PUBLICATIONS
For identification and definition of quantita-
tive content of essential oils in medicines most
often used method of gas chromatography (GC)
according to SPU 2.2.28 and 2.2.46 (N) [5]. For
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pharmacopoeial monograph on tea tree oil for the
identification of substances carried out by thin
layer chromatography. Researchers of the Nation-
al University of Pharmacy have developed GC test
procedures for qualitative and quantitative analy-
sis of tea tree oil in pharmaceutical dosage forms
[1, 8, 9].

FORMULATION OF OBJECTIVES
The objective of this phase of the experiment
was to develop techniques of qualitative and quan-
titative determination of a-lipoic acid and tea tree
oil for standardization of the developed cream.

THE MAIN MATERIAL OF RESEARCH
MATERIALS AND METHODS

The study was conducted jointly with the State
Enterprise “Ukrainian Scientific Center Pharma-
copoeial quality of drugs” (Kharkov).

The object of the study was the cream for use
in diabetic foot syndrome following composition:
olive oil, shea butter, emulsifier complex, o-lipoic
acid, urea, tea tree essential oil, purified water.

Chromatographic measurements were per-
formed on a liquid chromatograph Hewlett Pack-
ard 1050 (Agilent Technologies, Waldbronn, Ger-
many) equipped with an integrator 3395 series.

As a standard (control) substances pharmaceu-
tical substances of drugs containing the basic sub-
stance of at least 98% were used. The tests were
performed according to the requirements of the
State Pharmacopoeia of Ukraine 2.2.29 [5].
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The method and conditions of chromatography
are presented in research results.

RESULTS AND DISCUSSION

The work revealed that the most appropriate
and modern method for qualitative and quantita-
tive determination of o-lipoic acid and tea tree
oil in the designed cream is high-performance liqg-
uid chromatography (HPLC) [2, 7, 11]. We have
developed methods (procedures) for determin-
ing o-lipoic acid and tea tree oil in cream by this
method.

Determination procedures consist of next stag-
es: test solution preparation, comparison solution
preparation, performance analysis, interpretation
of results (for identification) and calculation of the
quantitative content of the studied components
(for the quantitative determination).

Determination procedure for a-lipoic acid

Preparation of the test solution. Approximately
1.00 g (exact sample) of drug is placed in a 100 ml
capacity graduated flask, add 40 ml of acetonitrile,
mix thoroughly to obtain a homogeneous mixture,
complete with acetonitrile up to the mark and mix.
Filter the resulting solution through a teflon mem-
brane filter with 0.45 microns pore size.

Preparation of a-lipoic acid reference solution.
Approximately 0.05 g (exact sample) of a-lipoic acid
standard sample is placed in a 50 ml capacity grad-
uated flask, dissolve with 20 ml of acetonitrile,
complete with acetonitrile to the mark and mix.
2.0 ml of the resulting solution is placed in a 10
ml capacity graduated flask, complete with mobile
phase up to the mark and mix.

Analysis procedure. The reference solution and
the test solution 20 ml each chromatographed on a
liquid chromatograph with a spectrophotometric
detector receiving at least 3 chromatograms under
the following conditions [15]:

— Column Supelcosil LC-18, size 150 mm x 4.6 mm,
filled with sorbent particle size 3 microns or
equivalent;

— Mobile phase: acetonitrile - 0.05 M solution of
potassium dihydrogen phosphate, pH brought
to 2.5 with concentrated phosphoric acid po-
tentiometrically (45:55 by volume), degassed
in convenient way;

— The temperature of the column thermostat
30.0°C;

— The rate of mobile phase 0.8 ml/min;

— Detection by wavelength of 332 nm.

Chromatographic system is considered suitable
if the following conditions are fulfilled:

+ The efficiency of the chromatographic system
calculated for a peak of a-lipoic acid should be not
less than 1500 tt;

- Peak symmetry factor of a-lipoic acid should
not exceed 2.0;

» The relative standard deviation of peak areas
o-lipoic acid must meet the requirements 2.2.46
(SPU 1 ed., Suppl. 2)[6].

Identification of a-lipoic acid. In the chromato-
gram obtained with test solution (Fig. 2) retention
time of peak of a-lipoic acid must meet the retention
time of the peak of o-lipoic acid in the chromato-
gram obtained with reference solution (Fig. 1).

7.20

Absorbance

L

Tinme (i)

Fig. 1. Chromatogram obtained with o-lipoic acid
reference solution

7.29

Absorbance

Time (1in)

Fig. 2. Chromatogram obtained with the test
solution of cream “Dermalipoin” for o-lipoic acid
identification

[11]
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Quantitative determination. The content of
a-lipoic acid in grams in 1 g of the drug calculated
with the formula (1):

_S'my-2-P-100  S-m,-P
S,-50-10-100-m  S;-m-500

@;

where:

S — the average peak areas of o-lipoic acid cal-
culated from the test solution chromatogram;

S, — the average peak areas of a-lipoic acid cal-
culated from the reference solution chromatogram;

m, — sample weight of o-lipoic acid standard
sample, g;

m — sample weight of the drug, g;

P — the fraction of the main substance in
a-lipoic acid standard sample.

The content of a-lipoic acid in 1 g of the drug
should be from 0,018 to 0,022 g.

Determination procedure for tea tree oil

Preparation of the test solution. Approximately
4.0 g (exact sample) of drug is placed in a 25 ml
capacity graduated flask, add 10 ml of methanol,
mixed thoroughly to obtain a homogeneous mix-
ture, complete with methanol up to the mark, mix
and centrifuged at a speed of rotation of 7000 rpm
for 10 minutes. Filter the resulting supernatant lig-
uid through a teflon membrane filter with 0.45 mi-
crons pore size, discarding the first 5 ml of filtrate.

Preparation of tea tree oil reference solution.
Approximately 0.5 g (exact sample) of tea tree oil
standard sample is placed in a 100 ml capacity
graduated flask, add 50 ml of methanol, mixed
thoroughly to dissolve and complete up to the
mark with methanol and mix. Filter the resulting
solution through a teflon membrane filter with
0.45 microns pore size, discarding the first 5 ml
of filtrate.

Analysis procedure. Reference solution and the
test solution 10 ml each chromatographed on liquid
chromatograph with a spectrophotometric detector

mv

receiving at least 3 chromatogram of the following
conditions:

— Column Symmetry C18, size 150 mm x 3.9 mm,
filled with sorbent particle size 5 microns or
equivalent;

— Pre-column: Symmetry C18 60 mm x 4.6 mm,
filled with sorbent particle size 5 microns or
equivalent;

— Mobile phase: methanol — water (90:10 v/v),
degassed in convenient way;

— The temperature of the column thermostat
30.0 °C;

— rate of mobile phase 0.8 ml/min;

— Detection by wavelength 254nm.

Chromatographic system is considered suitable
if the following conditions are fulfilled [15]:

+ The efficiency of the chromatographic system
calculated for peak of tea tree oil should be at least
1,000 tt;

« Factor of peak symmetry of tea tree oil should
not exceed 2.0;

« The relative standard deviation of peak areas
of tea tree oil must meet the requirements 2.2.46
(SPU 1 ed., Supl. 2) [6].

Identification of tea tree oil. In the chromato-
gram obtained with test solution (Fig. 4) retention
time peak corresponding to the tea tree oil must
meet the retention time of the main peak of tea tree
oil in the chromatogram obtained with reference
solution (Fig. 3).

Quantitative determination. The content of tea
tree oil in grams in 1 g of the drug is calculated by
the formula:

_S-m,-25 _S-m,-P-0.25

= (2
S,-100-m S,-m

where:

S — the average peak areas of tea tree oil calcu-
lated from the test solution chromatogram;

S, — the average peak areas of tea tree oil cal-
culated from the reference solution chromatogram;

10.134
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Fig. 3. Chromatogram obtained with tea tree oil reference solution

— [12]
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Fig. 4. Chromatogram obtained with the test solution of cream «Dermalipoin»
for tea tree oil identification

m, — sample weight of standard sample of tea
tree oil, g;

m — sample weight of the drug, in grams.

The content of tea tree oil in 1 g of the drug
should be from 0,027 to 0,033 g.

CONCLUSIONS AND PROSPECTS
FOR FURTHER RESEARCH

The methods of qualitative and quantitative
determination of o-lipoic acid and tea tree oil by
high performance liquid chromatography in a new
emulsion drug for use in diabetic foot syndrome
were developed. Content of o-lipoic acid and tea
tree oil in 1 gram of the developed cream was
calculated. The proposed modern test procedures
meet the requirements of the State Pharmacopoeia
of Ukraine and can simultaneously conduct
quantitative detection and identification of these
substances in multicomponent cream.

The data will later be used in the design of
quality control methods for the developed cream
“Dermalipoin” for use in diabetic foot syndrome.
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