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DEVELOPMENT OF A TARGET QUALITY PROFILE
FOR CAPSULES CONTAINING A DRY EXTRACT
OF SALVIA SCLAREA L. GROWN IN TAJIKISTAN

Aim. To work out the concept of scientific research on the pharmaceutical development of capsules
based on the substance of a dry extract of Salvia sclarea L. (clary sage) grown in Tajikistan by developing a
target drug quality profile.

Materials and methods. During the research, methods of a systematic approach, scientific analysis,
comparison, analogy, and generalization of information on the pharmaceutical development of herbal
medicines were used. Tabular and schematic tools for visual presentation of the data obtained were also
applied.

Results. The pharmacological studies of a dry extract of Salvia sclarea L. grown in Tajikistan using the
“elevated plus maze” test indicate the prospects of its use as an active substance of a moderate anxiolytic
action in the dose of 300 mg/kg. The results obtained served as the basis for developing a target quality
profile for capsules containing a dry extract as the first stage of the pharmaceutical development, imple-
menting the programmable quality concept “Quality by Design”. When developing the target quality profile
for capsules, a set of complementary provisions, recommendations, and methods of the State Pharmaco-
poeia of Ukraine and the Eurasian Economic Union concerning the issues of technological, chemical, and
microbiological requirements for the development of pharmaceutical products was analyzed.

Conclusions. Thus, the development of a target quality profile for capsules containing a dry extract
of Salvia sclarea L. will make it possible to rationally use material resources and implement the program-
mable quality concept.

Keywords: Salvia sclarea L.; clary sage; dry extract; anxiolytic activity; target drug quality profile; tech-
nology of solid dosage forms.
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PO3POBKA LIIJIbOBOTO MPOPIII0 AKOCTI KAIICY/I I3 BMICTOM CYXOI'O0 EKCTPAKTY
SALVIA SCLAREA L., BUPOLIEHOI B TAZKMKHCTAHI

MeTa HayKOBOT0 AOC/TiP)KEHHS — PO3PO6GUTH 1iIbOBUM NPOQiIb SKOCTI KaIlCys1 Ha OCHOBI cy6CTaHIil
cyxoro eKcTpakTty Salvia sclarea L. (luaBsii MyckaTHoT), BUpolieHoi B Ta»KUKUCTaHI.

Marepiaii Ta MeToaM. [1if yac BUKOHAHHSA JOC/IPKeHb BUKOPUCTOBYBAJIM METOZ, CHCTEMHOTO i IXO.Y,
HAayKOBOTO aHasli3y, MOPiBHSAHHSA, aHAJIOTI] Ta y3arajbHeHHs BijoMocTel Mpo papMareBTUYHY PO3POOKY
JIiIKapChKUX POCIMHHUX 3ac06iB. Tako 3aCTOCOBYBa/IM TabJINYHI Ta cxeMaTU4Hi 3ac061 HA04HOI Tpe3eHTaLii
OTPUMaHHUX JaHUX.

PesynbraTtu gocaigxeHsb. [IpoBesieHi papMakooriyni AOC/TiPKEHHS CyX0ro eKCTPAKTY LIaBJil MyCKaTHO],
BupoileHoi B Ta/pKUKUCTaH] 3a JONIOMOI010 TECTY «IPUNIAHATUHN XpecTONoi6HUMI 1abipUHT», JOBOJSATH
MEePCIeKTHUBHICTh HOro BUKOPUCTaHHS SIK aKTUBHOI cyOcTaHii moMipHoi aHKciostiTryHOi Aii B 1031 300 Mr/Kr.
OTprMaHi pe3y/sbTaTH CTaJM OCHOBOIO L[IILOBOTO MPOIII0 AKOCTI KaICyJl i3 BMICTOM CyXOro eKCTPaKTy
SIK nmepiuoro etamny ¢papmMaleBTUYHOI po3po6KH, peasisyoyd KOHILeNL i NporpaMoBaHoi sKocTi «Quality
by Design». Po3po6siroun 1jiiboBUH npodisb AKOCTI KancyJ1, NpoaHalidyBaJu KOMIJIEKC B3aEMO/OTOB-
HSIJIBHUX T0JIOXKEHb, peKOMeH/1alii Ta MeToAUK [lepxaBHoi dpapmakomnel Ykpainu Ta EBpasilicbkoro eko-
HOMIYHOTI'0 CO03Y 1[0/10 TUTAaHb TEXHOJIOTIYHUX, XiMiUHUX Ta MiKp06i0oJIOTiYHUX BUMOT 10 po3po6KHU dap-
MaleBTUYHUX Npenaparis.

BucHoBKH. OTXe, po3po6Ka LiJIboBOro Npodiaro AKOCTi KarcyJ1 i3 BMiCTOM CyXOro eKCTPaKTy LIaBJIil
MYCKaTHOI J03BOJINTh paljioHaJIbHO BUKOPUCTOBYBATH MaTepia/bHi pecypcH U peasisyBaTH KOHLEMNLi0
NIpPOrpaMoBaHOI AKOCTI.

Katoyoei caosa: Salvia sclarea L.; maBJisi MyckaTHa; CyXMH eKCTPAKT; aHKCIOMITHYHA aKTUBHICTB;
LiJIbOBUM NPodisb AKOCTI penapaTy; TeXHOJIOTis TBEpAUX JiKapCbKUX GopM.
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Statement of the problem. In the modern
world, in conditions of excessive, intense, and
inadequately prolonged stress exposure to va-
rious external factors, a human body needs
therapeutic or prophylactic agents with a pro-
tective neurotropic or neuroprotective effect.
Stress, especially chronic stress, is reasonably
considered one of the main factors in the de-
velopment of many pathologies [1]. Psycho-
emotional stress and constant fatigue lead to the
development of various symptoms that force
people to seek medical aid. During the period
of stress, there are adaptive changes at the
physiological, mental and behavioral levels.
An increase in the level of emotional tension
in the modern world, combined with concomi-
tant negative factors, has brought cardiovas-
cular diseases, in particular, strokes, myocar-
dial infarction, coronary sclerosis, atheroscle-
rotic cardiosclerosis, etc. to the first place
among the causes of death [1].

Analysis of recent research and publi-
cations. Medicinal products derived from the
medicinal plant raw material of Valerianaceae,
Paeoniaceae, Hypericaceae, Passifloraceae, Pole-
moniaceae, and Lamiaceae families, which have
a pronounced neurotropic effect, mainly the se-
dative activity, are widely known [2, 3]. At the
same time, the analysis of the results of nume-
rous scientific studies of the medicinal plant
raw material conducted to expand the range of
medicinal products with a sedative and anxio-
lytic activity shows that the greatest attention
is paid to the representatives of the Lamiace-
ae family. Salvia L. is one of the largest genera
of the Lamiaceae family, accounting for about
900 species. The most studied medicinal plant
is Salvia officinalis L. (medicinal sage). Salvia
officinalis leaves contain essential oil (up to
2.5 %), as well as di- and triterpenes, phenyl-
propanoids, caffeic acid derivatives, including
rosemarinic and lithospermic acids, flavonoids,
tannins, etc. [5, 6]. Flavonoids, in most cases
flavones, can interact with various zones of
GABA-a receptors and, as a result, affect their
functioning. Neurotropic properties expressed
in varying degrees are found in the following
flavones - hispidulin, apigenin, chrysoeriol,
luteolin, scutellarein, baicalin, baicalein, etc.
Flavones interact with GABA-a receptors, as do
benzodiazepines, which are among the most
commonly used medicinal products [3-7].

Identification of aspects of the problem
unsolved previously. In addition to the phar-
macopoeial species, Salvia sclarea L. (clary sa-
ge), which grows in Tajikistan, is also of scien-
tific interest [13, 14]. Due to favorable climatic
conditions, the chemical composition of wild
medicinal herbs in Tajikistan is very diverse
and promising as a source of pharmacologi-
cally active substances.

Objective statement of the article. The De-
partment of Pharmaceutical Technology and
Pharmacology of the Tajik National University
develops hard gelatin capsules containing a
dry extract of Salvia sclarea L. The technology
was developed for the production of a dry ex-
tract of clary sage (DECS) using the method
of percolation and extraction with 70 % etha-
nol. In the studies on the standardization of
DECS it was determined that the quantitative
content of the total amount of flavonoids was
at least 13.0 % calculated with reference to
apigenin, and the quantitative content of the
total amount of hydroxycinnamic acids was
not less than 1.2 % calculated with reference
to rosmarinic acid.

The aim of this work was to study the an-
xiolytic activity (anxiety reduction) of DECS and
the design of a target quality profile for hard
gelatin capsules with its content.

Presentation of the main material of the
research. The anxiolytic activity of DECS was
studied at the Educational and Scientific Insti-
tute of Applied Pharmacy of the National Uni-
versity of Pharmacy (Kharkiv, Ukraine). The screen-
ing search for the pharmacological activity of
DECS was performed on white outbred female
rats weighing 200 + 20 g. Animals were keptina
separate room with controlled microclimate para-
meters. Animals were on a balanced diet (gra-
nulated feed TU.U 15.7-2123600159-001:2007)
with free access to food and water. The animal
care was carried out by standard laboratory
operations, all stages of the study were carried
out in accordance with Directive 2010/63/EU
of the European Parliament and the Council
dated September 22, 2010, on the protection
of animals used for scientific purposes [8, 9].

Before the beginning of the experiment, ani-
mals underwent acclimatization for 14 days.
During the acclimatization period, there was
a daily examination of each animal (behavior
and general physiological state were assessed),
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and all animals were examined to identify

possible cases of morbidity or mortality [10].
Each stage of the study was reproduced ac-

cording to the following design: 24 animals were

divided equally into 4 experimental groups:

e negative control (NC) / positive control (PC);

e animals administered DECS in the dose of

100 mg/kg;

e animals administered DECS in the dose of
200 mg/kg;

e animals administered DECS in the dose of
300 mg/kg.

Before conducting experimental tests, ani-
mals were injected with a suspension of the
test substance in purified water daily on an
empty stomach for 5 days. The NC group of
animals received an adequate amount of the
solvent. On day 5, permissive tests were per-
formed on each group of animals regarding
the last injection.

The results obtained were processed by des-
criptive statistics tools with an assessment of
the distribution normality expressed as an
arithmetic mean (M) and a standard error of the
mean (SEM). The experimental groups were
compared using parametric analysis methods
(ANOVA, Tukey HSD test). The significance of
the differences was determined by the level of
significance P<0.05. Statistical processing was
carried out using the basic software package
MS Excel 2007 and IBM SPSS Statistics 22 [11].

The “elevated plus maze” (EPM) test was
used to screen the anxiolytic activity of DECS,
which was the basis for studying the effect of the
intervention on the animal anxiety. The EPM
test was conducted in the appropriate labora-
tory unit, where the following indicators were
recorded within 5 minutes: the duration of
staying in the open arm (including in the center
of the unit), the duration of staying in the
closed arm and the total number of crossings

between the arms. The test was performed
1 hour after the last administration of the test
sample [12].

In the EPM test, a significant manifestation
of activity was observed in only one dose of
DECS - 300 mg/kg. Doses of 100 and 200 mg/kg
did not lead to modification of the behavioral
reactions of rats compared to the conditional
norm of the negative control (Table 1). At the ma-
ximum dose, DECS led to a significant increase in
time spent in the open arm by 69.3 % (66.7 s)
compared to the control. In addition, the num-
ber of crossings between the arms increased
by 42.4 %, but there was no statistically signifi-
cant difference of this indicator (p>0.05) in NC.

The results of the study showed that DECS
when administered intragastrically to rats for
5 days in the dose of 300 mg/kg had a moder-
ate anxiolytic effect.

Taking into account the spectrum of the
pharmacological activity of DECS, as well as
the data of the scientific literature on the thera-
peutic use of plants of the genus Salvia L, it is
rational to consider DECS as a pharmaceutical
substance for the development of capsules for
use in the complex treatment of cardiovascu-
lar diseases [2, 7].

Today, a risk-based approach is relevant for
the pharmaceutical development and for build-
ing a quality assurance system. The use of the
programmable quality approach, an integral
part of which is the development of a target
drug quality profile, will ensure the release of
a quality product to the market. The concept
of Quality by Design (QbD) or “programmable
quality” is the most modern approach in the
drug development. The strategy of the pro-
grammable quality is shown in Fig. Despite
the fact that in the diagram all the stages are
presented sequentially, they can go in parallel
and be repeated many times [13, 14].

Table 1

BEHAVIORAL REACTIONS OF RATS IN THE EPM TEST AGAINST THE BACKGROUND
OF THE ADMINISTRATION OF DECS, n=6, (M + SEM)

Time of staying

Time of staying y

Experimental Group

in the closed arm, s

in the open arm, s

Number of crossings

NC 203.83+7.71 96.17 +7.71 6.67 £ 0.36
DECS, 100 mg/kg 197.67 £9.14 102.33+9.14 5.50+0.39
DECS, 200 mg/kg 187.17 £5.60 112.83 £5.60 6.17 £0.36
DECS, 300 mg/kg 137.17 £ 3.55* 162.83 * 3.55* 9.50 + 0.31

Note: * — the differences are significant concerning the negative control (p<0.05).
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Fig. A schematic description of the main stages of QbD

This concept includes a set of complemen-
tary provisions and recommendations of the
International Conference on Harmonization
of Technical Requirements for Registration of
Pharmaceutical Products (ICH): Q8 “Pharma-
ceutical Development”, Q9 “Quality Risk Ma-
nagement”, Q10 “Pharmaceutical Quality Sys-
tem”. The ICH guidelines are not binding, but
their application is the basis of an alternative
approach to developing and manufacturing
pharmaceutical products and is the key to en-
suring the quality of medicines. The concept
of QbD is described in Part II of Guideline Q8
(R2) “Pharmaceutical Development” [15-17].

In order to implement the approach of the
programmable quality of a medicinal product
and to build a methodological approach to the
development of the capsule composition based
on the DECS substance, a target quality profile
for the capsules was developed by analyzing
the regulatory documentation [17]. The target
drug quality profile is a preliminary review of
the characteristics of a medicinal product that
must be achieved to gain the desired quality
of the product, including in terms of its safety
and efficacy. Typically, the target quality pro-
file of a medicinal product at least includes
information on the quality criteria of the drug
product for such characteristics as appearance,
activity, dosage, impurities, and microbiologi-
cal purity, as well as the specification or ac-
ceptable limits that ensure the achievement
of the target quality profile in terms of the pa-
tient’s safety and efficacy.

When compiling the target quality profile
for capsules based on the substance of DECS,
when selecting critical indicators, the method
of the preliminary hazard analysis (PHA) was
used. It is based on the requirements of the
State Pharmacopoeia of Ukraine, the GMP and
the Pharmacopoeia of the Eurasian Economic

Union for finished dosage forms, in particular

for capsules [18]. According to this approach,

the quality indicators and methods of their study

were identified. They should be considered in

the pharmaceutical development, according

to the monograph.1.4.1.0005.15 “Capsules” of

the Pharmacopoeia of the Eurasian Economic

Union:

e appearance (the appearance of capsules is
assessed visually);

¢ weight uniformity of the dosage form (pri-
vate monograph.1.4.2.0009.15);

¢ uniformity of dosage (PM.1.4.2.008.18);

e disintegration (PM.1.4.2.0013.15);

e dissolution (PM.1.4.2.0014.15);

¢ microbiological purity (PM.1.2.4.0002.18)

e storage (PM.1.1.0010.18);

¢ packaging, labelling and storage of the me-
dicinal product (PM.1.1.0025.18);

e shelf life of the medicinal

(PM.1.1.0009.18).

Thus, a preliminary target quality profile
for hard gelatin capsules based on the DECS
substance was compiled (Table 2). The dosage
of the DECS substance was justified based on
the results of the pharmacological preclinical
studies presented.

Based on the theoretical knowledge of the
methodology for the development of solid
dosage forms, the analysis of the private mon-
ographs and the Pharmacopoeia of the Eura-
sian Economic Union on methods for studying
the physicochemical and technological proper-
ties of the DECS substance and the capsular mass
was carried out in a similar way. Thus, the ne-
cessary list of research methods in the deve-
lopment of the capsule composition includes:
e solubility of the DECS substance

(PM.1.2.1.005.15);

e sieve analysis (PM.1.1.0015.15);
¢ optical microscopy (PM.1.2.1.0009.15);

product
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Table 2

THE TARGET QUALITY PROFILE FOR CAPSULES BASED ON THE DECS SUBSTANCE

Quality parameter

Target value

ATC Classification System:
— N drugs acting on the
nervous system

Symptomatic treatment of cognitive disorders in elderly patients

Method of administration Oral

Dosage form

Hard gelatin capsules

Dosage 300 mg

Packaging, labeling, storage
humidity 60 + 5 %

Polymer cans of type BP 10, storage at a temperature of 25 + 2 °C,

Stability

2 years at a temperature not exceeding 25 °C

Uniformity of weight of the
dosage form

300 mg or more: £7.5%

Uniformity of dosage

Compliance with the requirements of private monograph.1.4.2.008.18

Disintegration NMT 30 min

Dissolution For 45 minutes of the experiment, at least 85 % of biologically active
substances in terms of the main groups should pass into the solution

Assay of BAS Tolerance +5 %

BAS Identification

TLC method, qualitative reactions

Microbiological quality

Compliance with the requirements of private monograph 1.2.4.0002.18

crystallinity (PM.1.1.0018.15);

e lossondrying (PM.1.2.1.0010.15);

e hygroscopicity (Pharmacopoeia of the Eura-
sian Economic Union, monograph.2.3.6.0);

e degree of looseness of powders, angle of
natural slope, determination of bulk volu-
me (PM.1.4.2.0016.15).

When conducting the experimental studies,
itis also necessary to use private monographs:
e determination of the water absorption co-

efficient and the plant raw material con-

sumption coefficient (PM.1.5.3.0012.15);

e solubility of the substance (PM.1.2.1.
0005.15);

e spectrophotometry in the UV and visible
regions (PM.1.2.1.1.0003.15);

e paper chromatography (PM.1.2.1.2.0002.
15);

e thin-layer chromatography (PM.1.2.1.2.
0003.15);

e validation of analytical methods (PM.1.1.
0012.15);

e statistical processing of the results of a che-
mical experiment (PM.1.1.0013.15).
Thus, the development of the target quali-

ty profile for capsules with the content of DECS

and the design of a methodological approach
to the development will make it possible to
rationally use material resources and imple-
ment the programmable quality concept.

Conclusions. The development of the con-
cept of scientific research on the pharmaceu-
tical development of capsules based on the
DECS substance by developing a target quali-
ty profile of the drug and a programmable
quality strategy will ensure the proper quali-
ty of the future medicinal product. The phar-
macological studies conducted using the “ele-
vated plus maze” test showed that DECS when
administered intragastrically to rats for 5 days
in the dose of 300 mg/kg had a moderate an-
xiolytic effect.

Prospects for further research. The re-
sults of the pharmacological studies and the
target quality profile for the capsules develo-
ped have formed the basis for the pharma-
ceutical development of hard gelatin capsules
with the content of the DECS substance for
use in the complex therapy of cardiovascular
diseases.

Conflict of interests: authors have no
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