F A 2.2.1-32-367

MINISTRY OF HEALTH OF UKRAINE
NATIONAL UNIVERSITY OF PHARMACY

faculty for foreign citizens’ education

department technology of drugs

QUALIFICATION WORK
on the topic
DEVELOPMENT OF THE COMPOSITION OF
EXPECTORANT SYRUP FOR PEDIATRIC PRACTICE

Prepared by: higher education graduate of group
Phm18 (3.10d) - 01 English

specialty 226 Pharmacy, industrial pharmacy
educational program Pharmacy

Ahmad JUNBLAT

Supervisor: professor of higher education institution of
department technology of drugs, DSc, professor

Yulila LEVACHKOVA

Reviewer: associate professor of higher education
institution of department of industrial drug technology,
PhD, associate professor Natalia GERBINA

Kharkiv — 2022 year



SUMMARY

The relevance of the development of expectorant syrup is theoretically and
experimentally substantiated in the master's thesis. Based on the results of
experimental studies, in particular organoleptic, physical, chemical,
biopharmaceutical and microbiological the optimal composition of the new drug
have been substantiated. Quality parameters of model samples were determined
according to methods of SPhU. The work is presented on 43 pages, includes 7 tables,

5 figures, 55 sources of literature and 1 appendix.

Key words: syrup, composition, Viola avensis L, bronchitis, expectorant.

AHOTANLIA
AKTyanpHICTh PO3pOOKM  BIAXapKyBaJbHOTO CHUPOMY TEOPETUYHO Ta
EKCIIEpUMEHTAJILHO OOIPYHTOBaHA B MaricTepchKiil po6oti. Ha ocHOBI pe3ynbTariB
EKCIIEPUMEHTAJIbHUX  JOCHII)KeHb, 30KpEMa OpPraHOJIENTUYHUX, (PI3UYHHUX,
XIMIYHUX, 010(hapMalieBTUUHUX Ta MIKPOO10JIOTTYHHUX, OOTPYHTOBAHO ONTUMATILHUI
CKJaa HOBOro mpenapaty. [loka3HHKH SIKOCTI MOJAENBHUX 3pa3KiB BU3HAuUaIM 3a
meroaukamu JI®Y. Pobora BukinaaeHa Ha 43 CTOpiHKax, MICTUTh 7 TaOHIlb, 5

MAaJIIOHKIB, 55 /mpKepen nitepaTypu Ta 1 1oaaTok.

Knrouosi cnosa: cupon, ckian, Viola avensis L, OpoHXIT, BiAKapKyBajbHa Jis.
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INTRODUCTION

Actuality of topic.

Despite significant advances in the development of new-generation synthetic
drugs, there has been an ever-increasing interest in herbal remedies in the last
decade.

Of the several thousand plants with established types of pharmacological
activity, only a little more than 200 are approved for medical use. Among them,
dozens of types of medicinal plant raw materials are still used only in the form of
aqueous extracts - short-term in terms of storage and practically invaluable in terms
of the quality of infusions and decoctions. This approach to plant raw materials,
which is also burdened by outdated processing technologies, does not meet the
modern requirement for its rational use, in particular, through the production of
several phytochemicals under conditions of low-waste or waste-free production.

These medicinal plants include two related types of Viola tricolor and Viola
field, the aerial part of which is used so far only in the form of an infusion of
expectorant action with a shelf life of 3 days.

Meanwhile, viola field herb has a significant raw material base and could
become an object of low-waste processing with the production of several medicines,
in particular, based on the polysaccharides and flavonoids contained in it.

Simultaneously with the consideration of the issue of a more complete
processing of field viola herb under industrial conditions, it seems appropriate,
taking into account the pharmacological properties of this raw material, to create, in
first of all, expectorants for pediatric practice. The range of this category of
domestically produced drugs is extremely limited.

Field viola herb, with a time-tested sufficiently high degree of safety for a
child's body, is quite a suitable object of study in this aspect as well.

At the same time, for children, syrup is considered the most preferred form of
oral administration of drugs, in which it is possible to balance the necessary
pharmacokinetic and organoleptic properties.

Thus, it seems relevant to study the development of a children's syrup from a



dry extract of herb viola (1:1) obtained by an industrial method.
The purpose and objectives of research
Theoretically and experimentally substantiate the composition of expectorant
syrup of natural origin — dry extract Viola field herb (1:1) for the use in pediatric
practice.
To achieve this goal it is necessary to solve the following tasks:
e to analyze the literature data about chemical composition and application of
plants belonging to the genus Viola, in particular, Viola field L.;
e to consider syrup as an alternative dosage form in pediatric practice;
e to summarize the literature data on the characteristics of children’s bronchitis
and the place of expectorants in their therapy;
e to substantiate the choice of sweeteners and flavors of syrup based on dry
extract of viola field herb;
o theoretically and experimentally substantiate the composition of expectorant
syrup and the method of introduction of dry extract viola field herb;
e to study the organoleptic parameters of the developed syrup samples;
e to conduct microbiological studies of syrup samples in order to justify the

need for a preservative introduction in the composition of the syrup.

Scientific novelty
The composition of an expectorant syrup with dry extract Viola field (1:1)

has been developed for application in pediatric practice.

Theoretical and practical significance of the work
The theoretical and practical significance of the master's thesis is that the
choice of excipients was substantiated experimentally, and the composition of new

drug, which can be used in pediatric practice, was proposed.

Implementation of results
According to the results of the master's thesis, an article was published in a
scientific professional journal Annals of Mechnikov Institute (2022. N 1.).



Structure and scope of qualification work.

Quialification work consists of an introduction, literature review (chapter 1),
experimental part (chapter 2 and 3), general conclusions, references, appendices.
The work is presented on 43 pages, includes 7 tables, 5 figures, 55 sources of

literature.



CHAPTER |
PROSPECTS FOR THE USE OF PLANTS OF THE GENUS VIOLA IN
THE TREATMENT OF BRONCHITIS IN CHILDREN

1.1. Plants of the genus Viola as an active pharmaceutical ingredients of

dosage form

Of the several thousand plants with established types of pharmacological
activity, only more than 200 are allowed in Ukraine for medical use. Among them,
dozens of types of medicinal plant raw materials are still used onlyin the form of
water extracts - short-term in terms of storageand practically invaluable in quality
infusions and decoctions. This approach to plant raw materials, which is also
burdened by outdated processing technologies, does not meet modern requirements
for its rational use, in particular, due to the production of several phytochemicals
under conditions of low-waste or waste-free production.

Interest in the plant of the genus Viola grew in thefirst half of the 19th century,
thanks to horticultural breeding work with Viola tricolor. The study of Violas in the
first quarter of the last century is the work of two prominent experts on the genus -
the monograph of the genus W. Becker and the Baltic florist K.R. Kupfer. The works
of the first are the most significant and represent thefinal character, as for many years
large materials from Ukrainian Violas were referred to the processing and study[2].

Plants of the genus Violas are characterized by the presence of various
biologically active substances. Phenolic substances (flavonoids, phenolic acids,
coumarins, tannins), saponins, polysaccharides and other natural compounds were
isolated and studied from them.

Analysis of data from the scientific literature on the chemical composition of
field Violas allows us to concludethat among the flavonoid compounds of this plant
is dominated by rutin with its inherent anti-inflammatory, capillary-strengthening,
anti-edematous and other effects. Various scientists have noted the presence of

ascorbic acidin almost all parts of the plant, the presence of carotenoidshas been



9

qualitatively established. Among other classes ofnatural compounds that are part of
the Viola, alkaloids, organic acids, fatty oil, steroid compounds, essential oil were
found [3-5].

These two related types of Violas —tricolor (Viola tricolor L.) and field (Viola
arvensisMurr.), the aerial part of which
is used so far only in the form of an
expectorant infusion. Wild pansy must

. contain at least 1.5 % of flavonoids,
» calculated with reference to the dried
substance, expressed as violanthin.

Vitla arvensicNrT. Both types of medicinal plant

materials contain two hydrophilic
groups of biologically active substances - polysaccharides and flavonoids. At the
same time, the pharmacognostic and
'. \.\.‘Vv
technological study of Viola arvensis Murr., u’},
NS
compared to the Viola tricolor L., has E} >

-

received much less attention from 2 v Y A
hers. Meanwhile, field Viola herb | %%\ (
researchers. Meanwhile, fie iola herb B o A
Vi g

has a significant raw material base and

WILD PANSY

Viola tricolor

could become an object of low-waste
processing with the production of several
medicines, in particular, based on polysaccharides and flavonoids [1].

Respiratory tract disorders

In traditional medicine wild pansy was recommended internally, as
expectorant (Hoppe 1951, Hoppe 1958; Kuznicka and Dziak 1970; Muszynski
1954; Ozarowski 1976; Roeske 1955) for catarrhs of the respiratory tract (Héansel et
al. 1994, Rimkiene et al. 2003), coughs, whooping cough (Hénsel et al. 1994,
Rimkiene et al. 2003) and in the treatment of acute bronchitis, inflammation of the
throat and feverish colds (Hénsel et al. 1994; PDR 2000; 2004, Wichtl 1994; 2004).

Diuretic activity
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Traditionally wild pansy is used as a diuretic (Hoppe 1951, Hoppe 1958,
Bobowska et al. 1975; Kuznicka and Dziak 1970; Muszynski 1954; Ozarowski et
al. 1978; Wichtl 1994; 2004, Hénsel et al. 1994) in urinary tract disorders including
cystitis and dysuria (Hoppe 1951, Hoppe 1958; Rimkiene et al. 2003).

Metabolic influence

In traditional medicine wild pansy is considered to be a "blood-purifying"
remedy (Dragendorff 1898, Hoppe 1951, Hoppe 1958). It is recommended as
diaphoretic (Bobowska et al. 1975; Wichtl 1994, 2004, PDR 2000; 2004) as well as
for rheumatic complaints, gout, and arteriosclerosis (Hénsel et al. 1994; Hoppe
1951, Hoppe 1958; Kuznicka and Dziak 1970; Muszynski 1954; Wichtl 1994;
2004).

Skin disorders

Wild pansy was most often recommended for cutaneous and internal use in
various skin disorders (Kohler 1883, Dragendorff 1898, Schimptky 1900; Hoppe
1951, Hoppe 1958, Martindale 2009, PDR 2000; 2004; Chevallier 1996); especially
those of a seborrhoeal nature (Martindale 2009), including weeping and dry eczema
(Héansel et al. 1994, Kohler 1883, Madaus 1938, Ozarowski 1976; Roeske 1955;
Schopke et al. 1993, British Herbal Pharmacopoeia 1996), impetigo, acne, and
pruritus (Braun 1974, Wichtl 1994; 2004), also in irritation and vulvular itching,
skin rashes and eruptions (PDR 2000; 2004, Hénsel et al. 1994), and skin ulcers
(Hoppe 1951, Hoppe 1958). Wild pansy was used in paediatric practice for
treatment of various rashes and eruptions, eczema (Hoppe 1951, Hoppe 1958),
and/or the treatment of seborrhea of the scalp of newborn infants (crusta lactea)
(Rimkiene et al. 2003; Bundesanzeiger 1986). An ethnobotanical study indicates
that the infusion of the whole plant (Viola tricolor L.) imbibed or applied externally
Is used in psoriasis (Amenta 2000).

Other indications

In traditional medicine wild pansy is also used in varicose ulcers, capillary
fragility, haemorrhoids (Rimkiene et al. 2003; Hoppe 1951, Hoppe 1958) and
gastrointestinal disorders (Hoppe 1951, Hoppe 1958). It was also proposed as a mild
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laxative (Dragendorff 1898, PDR 2000; 2002; Wichtl 1994; 2004).

Viola tricolor is contemporary used in folk medicine in Bulgaria as
antitussive, diuretic, in skin disorders against dermatitis, against atherosclerosis and
in Italy against psoriasis (Leporatti and lvancheva 2003).

Viola tricolor has been used for more than thirty years in Community, mainly
as a remedy for various skin ailments, especially those of a seborrhea nature
(Bradley 2006; Chevallier 1996; ESCOP 2009; Martindale 2009; PDR 2000; 2004).

Simultaneously with the consideration of the issue of a more complete
processing of Viola arvensis Murr. herb under industrial conditions, it is advisable,
taking into account the pharmacological properties of this raw material, to create,
first of all, expectorants for pediatric practice. The range of this category of
domestically produced medicines is extremely limited.

Herb of Viola arvensis Murr. with a time-tested sufficiently high degree of
safety for a child's body is quite a suitable object of study in this aspect as well. At
the same time, for children, syrup is considered the best form of oral administration
of drugs, in which it is possible to balance the necessary pharmacokinetic and
organoleptic properties.

Thus, research on the technological study of herb of Viola arvensis Murr.,
obtaining from it in conditions of low-waste production effective, convenient for

use and standardized in quality medicines, is relevant.

1.2. Chemical composition and application of plants belonging to the
genus Viola L.

In the European Pharmacopoeia it is described as the dried flowering aerial
parts of Viola tricolor L. (wild pansy) and/or spp. Viola arvensis Mur. (Gaud.) and
Koch (Oborny) (European field pansy). Wild pansy belongs to the family of
Violaceae. The herb is distributed in Europe and Asia. Flowering aerial parts of wild
pansy are harvested during summer.

The Viola genus Viola L. belongs to the Violaceae family of plants, including
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900 species, which are widely distributed throughout the earth, from the Arctic in
the south to the Falkland Islands, as well as in Australia, New Zealand - in the south.
About 100 species of the genus grow in the CIS countries. Plants are well adapted to
various environmental conditions. In particular, about 20 species are found in
Ukraine, of which field Viola is one of the most common.

Flavonoids have been found in many types of violets, but they have been
most fully studied only in some representatives of this city: V. tricolor, V. arvensis.
This group of natural compounds is mainly represented by quercetin and its
glycosides rutin (violaquercetin), quercetin-7-rhamnoside, quercetin-3,7-glucoside
and kaempferol glycoside - astragalin. In addition to O-glycosides of flavonoids,
many representatives of this family contain C-glucosides of luteolin: orientin (8-C-
B-D-glucopyranoside of luteolin); apigenin — vitexin (8-C-B-D-glucopyranoside of
apigenin) and violantin (6-C-B-glucopyranoside-8-C-a-L-rhamnopyranoside of
apigenin) [3]. Researchers A. P. Carnat et al. a new glycoside violarvezin, which
iIs  apigenin-6-C-p-D-glucopyranosyl-8-C-B-D-6-deoxygulopyranoside,  was
isolated and identified from the herb V. arvensis. The data are shown in table 1.1.

The largest amount of rutin was found in the aerial part of V. tricolor.
Anthocyanin glycosides were found in the flowers of V. tricolor and V. mirabilis:
delphinidin, peonidin; violanin, the latter consists of delphinidin, glucose,

rhamnose and p-hydroxycinnamic acid.

OH

cl- OH cl OH
s w s
0 OF ocH, HO 0% on HO
2 OH 7 oH
OH OH
C
a b

Fig. 1.1. Chemical formulas of delphinidin (a), peonidin (b)
and quercetin (c).
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Table 1.1

Chemical compounds identified in some species of the genus Viola

Name of BAS V. arvensis Murr. V. tricolor L.
V. field V. tricolor
Flavonoids Rutin, violarvesin Rutin, quercetin, quercetin-7-

amnoside, astragalin, Vitexin,
Vicenin, Violantin, Luteolin,
Orientin, Isoorientin, Luteolin-
7-glucoside

Anthocyanins Violanin Violanin, delphinidin, cyanidin

Phenolcarboxylic acids Coffee, Coffeic,  chlorogenic, n-
protocatechuic, coumaric, protocatechuic,
coumaric, gentisin, | ferulic, neochlorogenic,
vanillin salicylic acids

Coumarins - Kumarin, scopoletin

Alkaloids Violoemitin +

Polysaccharides

Water-soluble
polysaccharides,
pectin substances

Amino acids

Aspartic and glutamic

acids, arginine,
valine, glycine,
histidine, serine,

tyrosine, lysine

Aspartic and glutamic acids,

arginine, valine, glycine,
histidine, serine, tyrosine,
lysine

Notes: “+7 indicates the presence of a group of natural compounds
qualitatively found in the plant; “-* indicates the absence of a group of natural
compounds qualitatively found in the plant.

Phenolcarboxylic acids were found in most of the studied species: V. tricolor,

V. uniflora, V. biflora, V. langsdorfii, and other representatives of this genus. This

group is mainly represented by chlorogenic, caffeic, chicory, neochlorogenic, n-

coumaric, and salicylic acids [4,9,16].

Coumarins were found in the aerial part of a number of representatives of the

violet genus, but they were identified only in some species. So, in the aerial part of

V. tricolor, the following were found: coumarin, scopoletin; - V. patrinii and V.

biflora - 0o-methoxycoumarin [9,16].

The underground organs of V. arvensis contain small amounts of the alkaloid

violoemetin, traces of alkaloids were found in the aboveground parts of V.
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acuminata, V. acutifolia, V. altaica and other species [16].

Triterpene saponins have been found in various organs of V. acutifolia, V.
ambigua, V. collina, V. arvensis, and V. tricolor. In the aboveground and
underground parts of V. odorata, triterpene compounds were identified: fridelin and
epifridelanol [16]. However, there are contradictory data in the literature
concerning V. arvensis and V. tricolor, indicating the absence of this group of
natural compounds, and the hemolytic activity that these types of violets exhibit is
due to the presence of hemolytically active peptides [27].

The essential oil in the aerial parts of violets was found in small amounts
(from 0.01 to 0.001%) in the herb V. arvensis, V. odorata, V. tricolor. The
composition of the essential oil of these species is represented mainly by methyl
ester of salicylic acid [4,16].

A fairly important class of natural compounds found in various types of
violets are polysaccharides. This group of substances is represented by water-
soluble polysaccharides, pectins and hemicelluloses in the aerial parts of V.
tricolor, V. wuniflora and V. langsdorfii. Chromatographic and other
physicochemical methods of analysis in hydrolysates of polysaccharide complexes
identified monosaccharides: rhamnose, xylose, arabinose, glucose, fructose. In
addition, the presence of uronic acids has been established [4,6,9,10,17].

Vitamins were found in plants of the violet genus: carotenoids, ascorbic acid,
vitamins K, E. Ascorbic acid was found in the leaves of V. altaica, V. odorata; in
all aboveground parts of V. arvensis and V. tricolor, V. suavis [4,5,16]. Carotenoids
were found in the flowers of V. biflora and V. tricolor. The composition of V.
tricolor carotenoids has been studied in detail; they are represented by:
violoxanthin, auroxanthin, flavoxanthin, zeaxanthin, lutein, luteoxanthin,
lycopene, B-carotene and their isomers. Vitamin K1 (phylloquinone) was identified
in the leaves of V. arvensis, and vitamin E (tocopherol) was identified in the
inflorescences of V. tricolor [16].

The presence of tannins has been established in the aerial parts of V. tricolor,

V. ambigua, but their content is low and ranges from 2 to 4.5% [4,16].



15

Of particular interest are amino acids, including essential ones, found in the
aerial parts of V. arvensis, V. tricolor, V. langsdorfii, V. uniflora, and V. biflora.
The composition is represented by aspartic and glutamic acids, arginine, valine,
glycine, histidine, serine, tyrosine, lysine and other amino acids [4,8].

Macro- and microelement composition has been established in the
aboveground organs of V. arvensis, V. tricolor, V. uniflora, V. biflora and V.
langsdorfii [4,10,11]. Macroelements were found in them: potassium, magnesium,
calcium, silicon, sodium, sulfur, phosphorus, chlorine;

- trace elements: aluminum, barium, bromine, manganese, copper, nickel,
rubidium, titanium, zinc, etc. The elemental composition of plants is somewhat
different from each other, however, observed some pattern of accumulation of
individual elements is observed. In large quantities, plants contain potassium - over
5%, phosphorus up to 0.5%. A significant content of calcium, sulfur and
magnesium was also established [3,4,7,10].

Plants of the genus Violet are widely used in medicine.

From the aerial part of V. tricolor by the Swedish scientists P. Claeson et al.
cyclotides, which are short (low molecular weight) cyclic peptides, have been
isolated [23]. Plant cyclotides are known to have antitumor and antiviral properties.
E. Svangard et al. the cytotoxic activity of this group of compounds against tumor
cells U-937 GTB (lymphoma) and RPMI-8226/s (myeloma) was established [29].
Other types of violets are being investigated for the presence of peptides and their
antitumor activity [22,25,28,30]. C. Wang et al. proven anti-HIV activity of
cyclotides isolated from V. yedoensis [31].

In folk medicine, V. arvensis and V. tricolor are used for skin diseases:
eczema, allergic dermatitis, diathesis, ulcers, acne and other skin pathologies. In
these cases, as a rule, the obtained extracts are administered orally and externally
in the form of compresses or lotions [16].

Other species not included in the pharmacopoeia are also used in folk
medicine in many countries. V. mirabilis and V. odorata are used as an antitussive

and expectorant for bronchopulmonary diseases. In Tibetan and Chinese medicine,
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V. brachysepala, V. dissecta, V. mandshurica, V. odorata, V. patrinii, V. variegata
are recommended for pulmonary tuberculosis, lobar pneumonia, and purulent
pleurisy. In European countries, some types of violets are used as expectorants in
diseases of the throat, bronchitis, tracheitis [16].

Traditional medicine in many countries uses representatives of this genus, in
particular: V. canina, V. disjuncta and V. odorata as a diuretic [13,16].

For skin diseases (boils, carbuncles, dermatitis, etc.), V. ambigua, V.
brachysepala, V. palustris, V. reichenbachiana, V. stagnina, and V. uniflora are
prescribed [17]. In Tibetan medicine, the aerial part of V. biflora is used as a
hemostatic agent and for paralysis [16].

Since ancient times, plants of the violet genus in Tibetan and Chinese
medicine and European countries have been used for various malignant tumors. For
this purpose, V. arvensis, V. langsdorfii, V. mandshurica, V. odorata, V. patrinii,
and V. tricolor are used [16]. It has been established that water-soluble
polysaccharides of the aerial part of V. mirabilis, V. palustris, as well as the water-
alcohol extract of V. reichenbachiana, exhibit antitumor activity and have
immunostimulatory properties [17,22].

Thus, the analysis of literature data showed that species of the genus violet
contain a complex of biologically active compounds: flavonoids, anthocyanins,
phenolcarboxylic acids, coumarins, amino acids and other groups of substances with
a wide range of pharmacological effects. However, this information mostly concerns
pharmacopoeial species, other representatives of this genus are little studied,
although they are widely used in folk medicine. Therefore, all of them are of interest
for an in-depth study of their chemical composition and pharmacological properties,

with a view to their further introduction into medical practice.

1.3. Bronchitis in children and the place of expectorants in their
treatment
Respiratory diseases occupy a major place in the structure of morbidity. In

the children's age group, this figure reaches 49.3 %.



17

Bronchitis describes an inflammation of child's
large breathing tubes or airways, called bronchi. There

are several different types of bronchitis, but the two most

common are chronic, which primarily affects adults, and

acute, which is an inflammation of the mucous
membranes of child’s bronchial tubes. Although it is
often a relatively mild condition, in the earlier stages of

acute bronchitis, child may experience a dry, non-

productive cough. Later on, this will become an abundant,
mucus-filled cough. This coughing may even cause your child to gag or vomit.Acute
and chronic bronchitis is especially difficult in young children, which often occurs
in the cold season alone or as a complication of respiratoryinfections.

Acute bronchitis comes on quickly and can cause severe symptoms. But it
lasts no more than a few weeks. Viruses cause most cases of bronchitis. Many
different viruses can infect the respiratory tract and attack the bronchial tubes.
Infection by some bacteria can also cause acute bronchitis. Most people have acute
bronchitis at some point in their lives.

Chronic bronchitis is rare in children. It can be mild to severe and lasts
longer (from several months to years). The most common cause of chronic
bronchitis is smoking. The bronchial tubes stay inflamed and irritated, and make
lots of mucus over time. People who have chronic bronchitis have a higher risk of
bacterial infections of the airway and lungs, like pneumonia.

These diseases are characterized by difficult discharge of sputum from the
bronchi: it becomes viscous, clogs the small bronchi and bronchioles, disrupting
their cleansing function. As a result, strains of pathogenic bacteria develop in the
lungs, causing further progression of the inflammatory process and the need to use
a complexof antibacterial and expectorants to treat the disease [6].

Without dwelling on the well-known negative consequences of the use of
antibacterial drugs in children,such as dysbacteriosis, allergic reactions and others,

it should be emphasized that even the choice of expectorant drugs should be


https://kidshealth.org/en/parents/germs.html
https://kidshealth.org/en/parents/smoking.html
https://kidshealth.org/en/parents/pneumonia.html
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reasonable and substantiated. In particular,a number of adverse effects limits the use
of expectorants of synthetic origin in pediatrics.

An expectorant is a substance that helps in breaking down and thinning of
mucus and phlegm to make breathing easier.

Expectorants are drug used to help in the removal or expulsion of the
secretion or exudate from the trachea, bronchi, or lungs and hence they are used in
the treatment of cough.

Expectorant act on the respiratory tract in two ways

1. By decreasing the viscosity of bronchial secretion and facilitating their
elimination from trachea.

2. By increasing the amount of respiratory tract fluid, a demulcent action is
exerted on dry mucosal lining, thus relieving the unproductive cough.

It is possible to classify expectorants in according to their mechanism of
action into two categories:

e sedative type
e stimulant type.
Sedative expectorants
These are stomach irritant expectorants which are able to produce their effect
through stimulation of gastric reflexes. Examples of sedative expectorants include
bitter drugs such as ipecac, senega, Indian squill, and compounds such as antimony
potassium tartrate, ammonium chloride, sodium citrate, potassium iodide, etc.
Stimulant expectorants
These are the expectorants which bring about a stimulation of the secretory
cells of the respiratory tract directly or indirectly. Since these drugs stimulate
secretion, more fluid gets produced in respiratory tract and sputum is diluted.

Examples of stimulant expectorants include drugs such as eucalyptus, lemon
and active constituents of oil like terpine hydrate, anethole.

Cough expectorants can be natural remedies or over the counter medications

Relief is triggered by increasing the amount of water in the mucus. You will

thus have thinner mucus which is easy to clear compared to the thick mucus that
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causes chest congestion when you have a cough.

In general, these natural cough remedies will soothe the respiratory tract given

the clearer and lighter mucus secreted.

Expectorant herbs and other natural remedies are preferred to over the
counter medications for cough due to fewer or no side effects in the remedies.

Over the counter medicine may have some chemicals which could have side
effects on the user. They will often have colors, preservatives and other chemicals
all of which may pose a risk to your health.

There are the following natural expectorants:

1. Licorice

Use licorice.

As an expectorant, licorice root is one of the best in this regard. With this
natural cough remedy, you can do away not only with the coughing, but also with
the inflamed and irritated throat.

Using licorice root is quite simple. Here’s how to get rid of chest congestion
and cough at home using licorice.

1. In a tea cup, mix hot water with a teaspoon of licorice root.
2. Wait for about 10 minutes before taking the tea.
3. Take the tea three times a day for the best results.

As a cautionary measure, those with high blood pressure should avoid taking
licorice root for its negative effects on such.

2. Essential oils

A lot of essential oils can relieve chronic cough and congestion. You can use
them to treat coughing. Most essential oils can be used in the form of a steam
treatment or other form.

Among the most common essential oils are eucalyptus, rosemary,
peppermint, clove and many others.

If you have the right essential oils, you can use them in several ways to do
away with the coughs.

= Massage the oil on your chest when you mix it with a carrier oil.
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If you do not prefer massaging the oil, here’s how to use it to clear a cough
fast.
1. Add essential oil to steaming hot water.
2. Cover your head and shoulders with a towel.
3. Still covered by the towel, lean over the mixture of essential oils and
hot water and inhale the mixture for about 5 minutes.
4. You can then remove the towel.
Do this a few times a day for several days until you have gotten rid of the
cough.
3. Honey
One of the most common types of natural expectorants is honey. Honey has
many different uses which place it amongst the most useful natural products.
You can harness its delicious taste, antibacterial properties and soothing
capabilities for various medical purposes at home.
Its expectorant qualities are some of the best too. Honey can be used in the
following ways:
= A teaspoon of honey mixed in warm water or herbal tea
= Take the mixture daily for the best results
= It can also be mixed with milk for some incredible results.
Honey can also be used as a chest compress. To do this:
= Rub some honey on your chest then cover it with a cloth for an hour.
= Wash it off afterwards. You can repeat the exercise daily until you see
results.
4. Steam treatment
Steam soothes your throat and makes coughing less painful besides
moisturizing the mucus making it less thick. It can be used in the following ways:
= Simply cover yourself with a towel in a steam-filled environment to do away
with the thick mucus.
5. Herbal tea
Most warm fluids are very helpful when it comes to doing away with the
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coughing and thick mucus in the breathing system.

Most types of herbal teas have expectorant qualities which will be
instrumental in doing away with the coughing and the general symptoms of be
disease.

For the best results:

= Add a teaspoon of your favorite herbal tea to warm water.
- Steep the mixture for about ten minutes before straining and taking it.

Instead of using sugar, herbal teas go well with honey which is an
expectorant on its own. You will be okay soon enough with this mixture.

6. Garlic for cough

Garlic has many qualities as a medicinal plant. As time goes by, a lot of uses
for this herb are being discovered.

Among its growing list of medicinal roles is its use as an expectorant. It is
used to treat coughs and in clearing the respiratory system with ease.

You can use garlic in different ways including:

= Eating it raw among many other ways. It is preferable to take it raw to have
all its benefits.
= Adding it to food.
7. Salt water gargle
Using salt water is a simple procedure which has the following stages:
= Inaglass of warm water, add a teaspoon of salt and stir until the salt is wholly
dissolved.
= Gargle the mixture for about 3 minutes about 3 times a day.

The salt provides an environment that is not conducive for the cough virus
while the steam in the warm water helps in making the mucus in the breathing
system lighter.

8. Onions

Unknown to many, onions have medicinal qualities which can be easily
harnessed for some relief. The high amounts of quercetin and Sulphur in onions

makes them a great expectorant.
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These compounds combine to break down the mucus and ease the breathing.
= You can directly eat onions or squeeze their juice and take it for the same
benefits.
9. Ginger
The anti-inflammatory properties of ginger give you relief from the mucosal
inflammation brought about by the cough.
Besides that, ginger has a high amount of polyphenols which will restrict the
production of mucus. This will decongest the chest and ease up on your breathing.
10. Lemon
The presence of citric acid in lemons makes it a great expectorant for your
coughs. For one, the citric acid will break down the thick mucus to make it easy to
expel and breath easily. The high amount of vitamins in lemons helps in fighting
the cough germs. Unless you have an allergy to any these remedies, they will
provide quick relief to coughing.
The main active ingredients with an expectorant effect of synthetic origin are

presented in Fig. 1.2.

GENERIC NAME TRADE NAME" USES ADVERSE REACTIONS DOSAGE RANGES
Expectorants
guaifenesin Fenesin, Humibid Relief of dry, Nausea, vomiting, Adults and children 12
(glyceryl LA, Liquibid nonproductive cough, dizziness, headache, years and older:
guaiacolate) Muco-Fen-LA, and in the presence of  rash 100—400 mg PO g4h;
gwye-fen’-e-sin Tussin, mucus in the children 6—12 years:
generic respiratory tract 100—200 mg g4h PO;

children 2—6 years:
50-100 mg q4h

potassium iodide Pima, SSKI, Symptomatic relief of lodine sensitivity or iodinism 300-1000 mg PO after
poe-tass*-ee-um- generic chronic pulmonary (sore mouth, metallic taste, meals BID or TID, up to
eye-o-dide diseases for which increased salivation, 1.5 g PO TID

tenacious mucus nausea, vomiting, epigastric

complicates the pain, parotid swelling, and

problem pain)
terpin hydrate generic Symptomatic relief of Drowsiness, nausea, 85-170 mg TID or QID
ter*-pin-high‘-drate dry, nonproductive vomiting or abdominal PO

cough pain

Representatives of this pharmacological group of plant origin are a worthy
alternative to synthetic expectorants. The effectiveness and safety of their use in the
treatment of diseases of the bronchopulmonary system in children has been
confirmed by many years of experience in folk and official medicine and is due to

the undeniable, well-known benefits of herbal medicines. Thespecial value of herbal
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medicines used in pediatric practice, including in the treatment of acute and chronic
bronchitis, is the complex symptomatic and etiopathogenetic effects on the course
of the disease.

Analysis of the nomenclature of expectorant phytopreparations presented on
the Ukrainianpharmaceutical market allows us to conclude that the largest part of

them, especially for children, is produced in the form of syrups.

1.4. Syrups as an alternative dosage form in pediatric practice

Syrup is a concentrated solution of sugar in water or other aqueous solutions.
Medicinal syrup is a nearly saturated aqueous solution in which the medicinal
substance or drug is dissolved. Basically, it is an oral suspension in liquid form.
Medical syrup or medicinal syrup is actually used as a carrier for drugs. It is often
used as a flavoring agent for medicines. The syrup should be kept tightly in a cool
and dry place after use for preservation. Medicinal syrups are widely used as
medicines for children, but there are also pharmaceutical syrups for adults.

Adavantages of syrups are:

« Appropriate for any patient of different ages

« The most natural and easiest route of administration

. Economical and safe to the patient

« No nursing is required, which means the patient can take it with no help

« The liquid dosage form is expected for certain types of products like cough
medicines
Components of syrups are:

. Sweetening agent- the sugar, usually sucrose, or sugar substitute used to
provide sweetness and viscosity

« Antimicrobial preservatives

« Viscosity modifier

o Flavorants

« Colorants
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The Process of Developing Syrups

Pharmaceutical syrups are produced by mixing purified water, sweeteners,

active ingredients (API), aromas, flavors and other ingredients (thickeners).

Syrup may contain preservatives. Glycerin, methylparaben, benzoic acid,

and sodium benzoate may be used to prevent bacterial and mold growth. Glycine,
benzoic acid (0.1%-0.2%), sodium benzoate (0.1%— 0.2%), and various

combinations of methylparaben, propylparaben, and butylparaben or alcohol are

commonly used as antimicrobial preservatives.

There are four methods of preparing syrups. Based on the physical and

chemical properties on the ingredients, the choice of the method is selected.

1. Solution with heat

This method is a suitable preparation method, if the constituents are not
volatile or degraded by heat. Purified water is heated to 80—85°C, and
then removed from its heat source. Sucrose is added with vigorous
agitation. Then, other required heat-stable components are added to the
hot syrup, the mixture is allowed to cool, and its volume is adjusted to
the proper level by the addition of purified water. In instances in which
heat-labile agents or volatile substances, such as flavors and alcohol,
are added, they are incorporated into the syrup after cooling to room
temperature.

Invert sugar: When heat is used in the preparation of syrups, inversion
of aslight portion of the sucrose (a disaccharide) into monosaccharides,
dextrose (glucose), and fructose (levulose) by hydrolyzation process.
This hydrolytic reaction is referred to as “inversion”, and the
combination of the two monosaccharide products is “invert sugar.”
Sucrose solutions are dextrorotary, but, as hydrolysis proceeds, the
optical rotation decreases and becomes negative when the reaction is
complete. The rate of inversion is increased greatly by the presence of
acids; the hydrogen ion acts as a catalyst in this hydrolytic reaction.

Fructose is responsible for the darkening of syrup. Invert sugar is more


http://thepharmapedia.com/pharmaceutical-excipients-ingredient/pharmacy-notes/
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readily fermentable than sucrose and tends to be darker in color. But,

its two reducing sugars prevent the oxidation of other substances.

C12HosOg > C6H1206 (Glucose) + C6H1206 (Fructose)

. Agitation without heat

« This method is used for substances that degradation on heating or
volatilize formulation constituents.

. Addition of Sucrose to a Liquid Medication or Flavored Liquid:-

« This method is often used with fluidextracts or tinctures.

. Percolation

« In the percolation method, either purified water or the source of the
medicinal component is passed slowly through a bed of crystalline

sucrose, thus, dissolving it and forming a syrup. Example Ipecac syrup

The manufacturing process must achieve the following factors (fig. 1.3):
Dissolving of the sugars to form a syrup

Hydration of powdered ingredients

Blending ingredients of widely different viscosity

Suspension or dissolving of active ingredients

The end product must be smooth, agglomerate-free and homogeneous

Equipment should conform to GMP standards

Solid Ingredients |, : .

Dosing Systems | Production Tanks
Liqud Ingredients
Filling Machines |« Storage Tanks |« Filtration

Fig. 1.3. Preparation of syrup.

There are 3 types of syrup (fig 1.4.).
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1. Simple Syrup: When purified water alone is used in making the solution
of sucrose, the preparation is known as “syrup,” or “simple syrup.

2. Medicated syrup: When syrup contains medicinal substance is known as
medicated syrup — cough syrup.

Simple Syrup

e When Purified Water alone is used in making the solution of
sucrose, the preparation is known as “syrup,” or “simple syrup

Medicated syrup

* When Syrup contains medicinal substance is know as medicated
syrup — cough syrup

Flavoured Syrup

 Containing Aromatic/ Flavoured — Flavoured syrup (Cherry &
Raspberry syrup)

Fig. 1.4. Types of syrup.

3. Flavoured Syrup: syrups containing flavoring agents but not medicinal
substances are called flavored vehicles; Containing Aromatic/ Flavoured —

Flavoured syrup (Cherry & Raspberry syrup).


http://thepharmapedia.com/type-use-pharmaceutical-water/pharmacy-notes/
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CONCLUSIONS

Information on the use of plants of the genus Viola, such as tricolor violet L.
and field violet L. in medicine, namely in the form of their extracts as promising
APIs in the composition of syrup, is summarized.

The main groups of BAS in the composition of plants of genus Viola have been
analyzed in detail and the place of Viola field as an expectorant in pediatric
practice is considered.

The expediency and prospects of developing a new drug in the form of syrup
with API of natural origin and high expectorant action for pediatric practice

have been proved.
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CHAPTER I
EXPERIMENTAL PART
OBJECTS AND METHODS OF RESEARCH

While developing an liquid dosage form - an syrup for the pediatric practice,
dry extract of Viola field herb (1:1) with expectorant activity was used as a
medicinal substance.
2.1. Objects of researches
Obijects of research were the active pharmaceutical ingredient (dry extract of
Viola field herb) and model samples of syrups with different concentration of
excipients.

2.1.1. Characteristics of active substances

Dry extract of Viola field herb (1:1) is a
hygroscopic amorphous powder of light brown color
with a specific odour and taste. Soluble in aqueous-

alcoholic solutions, hot water.

2.1.2. Characteristics of excipients
As an excipients for the preparation of syrup were used: sorbitol food;
sucrose and fructose.
Sucrose (CAS 57-50-1) —a disaccharide, is a sugar composed of glucose and

fructose subunits. It is produced naturally in plants

OH Chiral
Ho and is the main constituent of white sugar. It has
(o]
0]
HO e 0\(_2 ~~~~~ ~oH the molecular formula C12H2,011.
O OH wo” Yom For human consumption, sucrose is

extracted and refined from either sugarcane
or sugar beet. Sugar mills — typically located in tropical regions near where

sugarcane is grown — crush the cane and produce raw sugar which is shipped to


https://en.wikipedia.org/wiki/Disaccharide
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https://en.wikipedia.org/wiki/Fructose
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other factories for refining into pure sucrose. Sugar beet factories are located
in temperate climates where the beet is grown, and process the beets directly into
refined sugar. The sugar-refining process involves washing the raw sugar crystals
before dissolving them into a sugar syrup which is filtered and then passed over
carbon to remove any residual colour.

The sugar syrup is then concentrated by boiling under a vacuum and
crystallized as the final purification process to produce crystals of pure sucrose that
are clear, odorless, and sweet. Molar mass 342.30 g/mol. Density 1.59 g/cm3
(25°C). Melting Point 185.5°C. pH value 5.5 - 7.5.

Fructose (CAS 7660-25-5) or fruit sugar, is a ketonic simple sugar found in

many plants, where it is often bonded to glucose to form the

OH, disaccharide sucrose. It is one of the three dietary

HO, : :
'~©”OH monosaccharides, along with glucose and galactose, that are
0

HO™ absorbed directly into blood during digestion. Pure, dry fructose

Is a sweet, white, odorless, crystalline solid, and is the most
water-soluble of all the sugars. It has the molecular formula CsH1,0s. Molar mass
180.156 g/mol. Density 1.694 g/cm?3. Melting Point 103°C.

OH OH Sorbitol (CAS 50-70-4) is a white crystalline
HGMDH powder with a sweet taste which the human body
A i

OH OH
glucose, which changes the converted aldehyde group (—CHO) to a primary alcohol

metabolizes slowly. It can be obtained by reduction of

group (—CH2OH). Most sorbitol is made from potato starch, but it is also found in
nature, for example in apples, pears, peaches, and prunes. It is converted to fructose
by sorbitol-6-phosphate 2-dehydrogenase. Sorbitol is an isomer of mannitol, another
sugar alcohol; the two differ only in the orientation of the hydroxyl group on carbon
2. It has the chemical formula C¢H1406. Molar mass 182.17 g/mol. Density 1.49
g/cm?. Melting point 94-96°C.

Purified water (SPhU 1.1, p. 308-309) is a colorless, transparent liquid,

odorless and tasteless, pH 5.0-7.0 (potentiometrically).
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Peppermint oil (CAS 8006-90-4) - colorless to amber yellow clear liquid,
similar to the special aroma of menthol, no visible impurities. Density 0.890~0.908.
= Refraction index 1.4570~1.4650. Storage conditions: To be stored in

Cool, dry and ventilated location and protected from light. Shelf life: two

- year with proper storage.
Sorbic acid (CAS 110-44-1) —is a white crystalline odorless powder. Slightly
soluble in water, soluble in ethanol. Melting point 134.5°C. Slightly
acidic and astringent taste with a faint odor. Molecular weight
112.13.

2.2. Methods of researches

In the process of creating and studying of syrup with dry extract of Viola field
herb, a complex of physical, chemical, microbiological and biopharmaceutical
research methods based on the qualitative and quantitative indicators of APl and
excipients were used.

Organoleptic control was performed visually, assessing the color, particle
size, homogeneity (absence of inclusions, sequins or pieces of sucrose).

The average weight of the syrup was determined according to SPhU
weighing 50.0 g to the nearest 0.01. Deviations in mass should not exceed + 5 %.

pH determination.

The pH of the syrup was determined potentiometrically (SPhU 1 ed., supl.
2.2.3) using a glass electrode ESL-43-07 with silver chloride-saturated electrode
EVL-1-M3.1 and ionomer laboratory "lonometer 1-130" with accuracy + 0.05 pH.

The syrup was placed in a beaker and determined.

Determination of viscosity of the syrup.

The study of the viscosity of syrup was performed according to SPhU 1 ed.
(Section 2.2.10) using a rotary viscometer with coaxial cylinders of the device

"Reotest-2" (Germany).
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Biopharmaceutical research. An important criterion for the manifestation
of the pharmacological action of API is the bioavailability under study. But these
studies are more expensive, so we used biopharmaceutical studies to judge the
bioavailability and so-called "pharmaceutical availability” of API by its specific
amount released from the syrup. Thus, the quality of dosage form can be judged by
the degree of release of API from the syrup. Evaluation of the degree of release of
API from the syrup was performed using the method of diffusion into agar gel.

The method of diffusion into agar gel is based on the formation reaction with
the formation of a colored product between the flavonoids of the API (dry extract of
Viola field herb) and iron (I11) chloride, previously introduced into the agar gel.

Method of preparation of 2 % agar gel:

agar was placed in a pre-weighed glass vessel, filled with purified water for
30 minutes to swell. Then the agar was heated to boiling, brought to the desired
mass and to the warm gel was added 2 ml of iron (111) chloride. The agar gel prepared
in this way was poured into Petri’s dishes (diameter 98-100 mm, height 20 mm) on
a table with a horizontal surface. The agar was poured into cups in two portions of
10 and 15 ml.

After solidification of the agar (first portion) in each cup at equal distances
from each other and from the edge of the cup was placed 3 metal cylinders of the
same size and weight (10 mm high and 8 mm outer diameter). Then poured a second
portion of agar gel.

After solidification of the agar, the cylinders were carefully removed and
samples (2.0 g) of the tested ointment samples were placed in the wells (wells)
formed.

Samples of syrup in the wells of the cups were placed with a glass rod,
achieving good contact with agar. Petri dishes were numbered and placed in a
thermostat at 37 © C. After 1, 2, 4, 6, 8, and 24 hours, the plates were removed and
the diameter of the colored zones formed by API in agar gel with iron (111) chloride

was measured with a ruler. The observation time was 24 hours.
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Study of microbiological purity. Tests of the syrup for microbiological
purity were performed according to SPhU 1 ed. (chapters 2.6.12; 2, 6, 13).
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CONCLUSIONS

1. Dry extract of Viola field herb (1:1) and model samples of syrup with
different quantity of excipients were used as the objects of research.
2. Organoleptic, biopharmaceutical, microbiological and physical, chemical

research methods were used in the development of expectorant syrup.
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CHAPTER I
DEVELOPMENT OF THE COMPOSITION OF EXPECTORANT SYRUP
FOR PEDIATRIC PRACTICE

3.1. The selection of sweeteners in the development of syrup
composition for children

Syrups are thick, transparent concentrated aqueous solutions of sucrose,
which may contain medicinal substances, fruit food extracts, which, depending on
the composition, have a characteristic taste and smell.

Syrups according to the traditional scheme are prepared by dissolving sugar
when heated in water or in extracts from vegetable raw materials, and, in addition,
by adding to the sugar syrup tinctures, extracts.

An important aspect of the technology of medicinal syrups in general, and
intended for pediatric practice, in particular, is the selection of auxiliary components
(sweeteners, flavors etc.) that provide optimal organoleptic properties of this dosage
form [7].

When creating medicines for children, mostly natural, only harmless excipients
allowed for medical practice should be used. The amount of excipients should
optimally ensure the desired therapeutic effect and stability of the drug, without
reducing its therapeutic activity.

An aspect such as the microbiological purity of the dosage form cannot be
ignored. Syrups belong to the category of non-sterile dosage forms. The presence of
water in syrups creates favorable conditions for the growth and reproduction of
microorganisms, so it is necessary to use preservatives.

In the pharmaceutical industry for canning are used: derivatives of p-
oxybenzoic acid (methyl, butyl ether);sorbic and benzoic acids, sodium benzoate
and ethyl alcohol. It should be noted at once that preservatives havea number of
restrictions on use in dosage forms. With thisin mind, it is necessary to identify and
use the natural antibacterial properties of drugs and excipients, so that the ratio of

all substances in pediatric dosage form was generally unfavorable for the
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development of microflora, as well as exclude other conditions that promote the growth
of microorganisms [8].

The primary issue of dosage form technology is the choice of drug
concentration. This was based on the recommended for children the average
therapeutic dose of Viola infusion, the concentration of polysaccharides in it, as well
as the feasibility of using a minimum volume of syrup per dose and day.

The solution of this problem beganwith the development of the composition of
the syrup and,above all, to determine the content of dry extract from the meal of
Viola grass. It was found that at a dosage of one teaspoon (5 ml) per reception should
be included in the syrup about 3% of the dry extract.

However, to create such a concentration of dry extract containing
polysaccharides in this dosage form was technologically difficult due to thehigh
viscosity of the syrup created by it. In this regard, the concentration of the main
component in the syrup was determined at 1.5 %.

Dosing of syrups is carried out by volume, while preparation - by weight. When
calculating the dosage wasbased on the fact that 5 ml of syrup have a weight of 6.5g.
Per 100 g of finished syrup it should be 1.5 g of extract to provide a therapeutic dose
per dose provided by dosing with teaspoons. Children's dose is 2 teaspoons 2 times
a day, morning and evening. The basis for calculating the dosage was the
instructions for use of infusion of Viola herb.

The next stage of research was the choice of sweet composition.

Currently, sucrose is used as the main sweet component in the compositions in
a mixture with other sweeteners, usually with sorbitol or fructose. Valuable in
combined sorbitol systems is the lack of recrystallization, in contrast to sucrose
solutions, when exceeding 65 % of the concentration leads to saccharification. In
addition, sucrose solutions are invertible and unstable. Fructose solutions differ
favorably from sucrose in the absence of side effects in diabetes.

Therefore, the replacement of traditionally used sucrose solutions with
combined systems based on sorbitol in adjusted dosage forms is reasonable and

promising.
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Simple sugar syrup, sorbitol solution, fructose solution and their combinations

have been studied as sweetsystems.

The composition of model sweetener bases of syrups is shown in table 3.1.

Table 3.1
The composition of model sweetener base of syrups
Ingredients Number of sample/g
1 2 3 4 5
Sucrose 64 - - 20 -
Fructose - - 70 - 20
Sorbitol - 70 - 40 50
Purified water 36 30 30 40 30

The syrup was prepared as follows.

Initially, at a temperature of about 60 °C in purified water used in syrup
technology, dissolved dry extract of Viola field herb (1: 1). Then the flavor base
components (samples 1-5) were added to the resulting solution.

This sequence of dissolving the ingredients avoided the caramelization of
sucrose and other sweeteners and to obtain a transparent system with less prolonged
heating. Obtained at the first stage, a solution of dry extract of Viola herb had a
certain viscosity, in this regard, when using the traditional concentration of sugar in
the syrup technology, the finished product becomes thick, crystallizes.

Reducing the sugar concentration allowed to obtain a syrup of optimal
consistency.

At the next stage of the study we determined the main indicators and quality
standards of model syrups, the results of the definitions are shown in table 3.2.

As we can see, model samples 2 and 4 were represented as viscous transparent
liquids with a brown color with barely noticeable, caramel-herbal odour and sweet
taste. The pH values were within the norms for samples 1-4.

Table 3.2
Main quality indicators of model samples of syrup with dry extract of Viola
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field herb (1:1)

Quality Model samples Quiality standard
indicator 1123|415
Appearance -+ -+ - Viscous transparent liquid with
brown color
Odour + | - | - | + | + | Barelynoticeable, caramel-herbal
Taste + ]+ |+ ]+ |+ Sweet taste
pH + |+ [+ |+ | - 5.5-5.6

According to the results shown in table 3.2, the composition Ne 4 is
corresponded optimally to all indicators. The good results is represented for
composition No 1.

Thus, syrup model samples Ne 1 and Ne 4 were chosen for further researches.

3.2. Biopharmaceutical studies of syrup samples with
dry extract of Viola field herb

For biopharmaceutical research, samples of syrup of compositions 1 and 4
have been selected. Method of “agar’s plates” was used. This method is often used
for a comparative study of the biopharmaceutical parameters of the studied
compositions quite simple and affordable.

Samples of syrup in the wells of the cups were placed with a glass rod,
achieving good contact with agar. Petri dishes were numbered and placed in a
thermostat at 37 © C. After 1, 2, 4, 6, 8, and 24 hours, the plates were removed and
the diameter of the colored zones (yellow) formed by API in agar gel with iron (111)
chloride was measured with a ruler. The observation time was 24 hours.

The results are presented in figure 3.1.

As can be seen from the diagram data, the release of flavonoids occurred
from all studied syrup compositions. At the same time, the completeness of the

release of flavonoids from composition No. 1 turned out to be rather low, and
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therefore this composition was deemed inappropriate for subsequent tests.

d, mm
I I | t, hour
1 2 4 8 12 24

Sample1l M Sample 4

Fig. 3.1. Dynamics of flavonoids release from syrup samples

From syrup sample Ne 4 (on sucrose and sorbitol) the release of flavonoids
was higher. Therefore, this sample was selected for further research.

Thus, based on the complex of physical, chemical and biopharmaceutical
researches (agar diffusion method), we determined that sample 4 and is
recommended for further study.

3.3. Studying the taste characteristics of syrup
To finally confirm the choice of syrup composition, we evaluated the

organoleptic properties using a rating scale (table 3.3.).

Table 3.3
Overall scale assessment of corrected liquid dosage forms
Rating Total score
Perfectly 23-26
Good 19-22
Satisfactorily 15-18
Unsatisfactorily Less 15

In addition, the need to correct the flavor and aroma characteristics of the
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syrup was determined. In this case, peppermint oil was added (0.04 %) for this

purpose, the aroma of which is most often used for dosage forms in

bronchopulmonary diseases. The results are represented in table 3.4.

Table 3. 4.

Evaluation of organoleptic properties of syrup samples with dry extract of

field Viola herb (1:1)

Name of Evaluation of organoleptic properties General
sample with | Appearance Color Taste and assessment
composition odour of

description description description perception
=4 =4 =4
o o &
Field Viola viscous | 7 Brownor | 7 |sweettaste | 8 22 good
syrup(sucrose) | transparent greenish- with a
liquid brown faint
caramel-
herbal odor
Field Viola | thick clear | 6 Greenish- | 5 | sweettaste| 10 | 21 good
syrup (sucrose, liquid brown color withmint
peppermintoil) aroma
Field Viola viscous | 7 Brownor | 7 | sweettaste| 12 | 26 perfectly
syrup (sorbitol | transparent greenish- with afaint
+ sucrose) liquid brown caramel-
herbal odor
Field Viola viscous | 7 Brownor | 7 | sweettaste| 12 | 26 perfectly
syrup (sorbitol +| transparent greenish- withmint
sucrose, liquid brown aroma
peppermint oil)

The results of the evaluation showed that there is no need for adjustment, as the

overall assessment of perception for both, syrup without sweetener and with it was
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3.3. Microbiological researches of syrup
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An important point for children's dosage forms is their microbiological purity,

which corresponds to class 3 B (not more than 500 aerobic bacteria and 50 yeasts

and molds per 1 g). Therefore, the microbiological purity of the obtained Viola

syrups was determined (table 3.5).

Table 3.5

Microbiological purity of syrup samples with dry extract of Viola field herb

Sample

The number of viable microorganisms in 1 g of

The presence of bacteria
Enterobacteriaceae,

SYrup Staphylococcus aureus,
bacteria fungus Pseudomonasaeruginosa
1 hour after 5 1 hour after 5 1 hour | after 5 days
after days of after days of after of storage at
preparation | storage at | preparation | storage at | preparation 30°C
30°C 30°C
1 40 650 [less than 10| less than | there is not | there is not
10
2 90 180 |less than 10| less than | there is not | there is not
10
3 20 450  |less than 10| less than | there is not | there is not
10
4 75 890 |less than 10| less than | there is not | there is not
10
5 60 820  |less than 10| less than | there is not | there is not
10

Studies have shown that syrup is non-sterile and populated mainly by bacterial

flora. Freshly prepared syrup comply with the standards of microbiological purity

of category 3B, but when stored at elevated temperatures, favorable for the
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development of the microflora, the base has no bacteriostatic effect.

Given this fact, the composition of the syrup was a preservative - sorbic acid,
which is the most acceptable for children's dosage form.

The results of determining the microbiological purity of syrupsdepending on
the concentration of the preservative are presented in table 3.6.

The preservative was dissolved in the finished syrup. The finished syrup was

subjected to filtration.

Table 3.6.
Microbiological purity of syrup with different concentration of preservative
Concentration of The number of viable The presence of bacteria
sorbic acid in the |microorganismsin 1.0 g of base Enterobacteriaceae,
composition of bacteria fungus Staphylococcus aureus,
syrup Pseudomonas aeruginosa
0.1% 40 less than 10 not found
0.2% 20 less than 10 not found

Based on the data obtained, the concentration of sorbic acid 0.2 % was selected
for the composition of syrupwith dry extract of Viola field herb.

Thus, the proposed composition of a children's syrup of expectorant action:

Components, ¢ Functional role
Dry extract of Viola field herb (1:1) - 1.5 API
Sucrose — 20.0 Sweetener
Sorbitol — 40.0 Sweetener
Sorbic acid — 0.2 Preservative

Aqua purificata up to 100.0 Solvent
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CONCLUSIONS

. The composition of expectorant children's syrup containing 1.5 % of dry
extract of Viola field herb in sorbitol-sugar base are developed and proposed.
. It is established that the optimal excipients for the production of syrup with
the extract are sorbitol (40 %) and sucrose (20 %), and an acceptable
technology is the dissolution of the dry extract in purified water with
subsequent addition of base components.

. Studies have shown that syrup is non-sterile and populated mainly by bacterial
flora. Freshly prepared syrup comply with the standards of microbiological
purity of category 3B, but when stored at elevated temperatures, favorable for
the development of the microflora, the base has no bacteriostatic effect.

. The necessity of preservative introduction is substantiated, its choice and
concentration is carried out. As the optimal preservative sorbic acid was

chosen in 0.2 % concentration, the most acceptable for children's dosage form.
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GENERAL CONCLUSIONS

Based on the analysis of literature data, the use of plants of the genus Viola, such
as V. field L. in medicine, namely in the form of extract as promising APIs in
the composition of syrup, is summarized.

. The main groups of BAS in the composition of plants of genus Viola have been
analyzed in detail and the place of Viola field as an expectorant in pediatric
practice is considered

Based on the study of the physical, chemical and biopharmaceutical properties
of the samples, the rational composition of the syrup with 1.5 % of dry extract
of Viola field herb in sorbitol-sugar base are developed and proposed.

Sorbitol (40 %) and sucrose (20 %) are the optimal excipients for the production
of syrup with the extract and an acceptable technology is the dissolution of the
dry extract in purified water with subsequent addition of base components.

. The necessity of preservative substantiation is substantiated and the research on
the choice of its concentration is carried out. It was found that sorbic acid in a
concentration of 0.2% is the most acceptable for children's dosage form that
ensures its quality.

Based on the results of the master's work, an article was published in a scientific

professional journal Annals of Mechnikov Institute (2022, N 1.).



10.

44

REFERENCES
Aires C. P., Tabchoury C. P., Del Bel Cury A. A., Koo H., Cury J. A. Effect of
sucrose concentration on dental biofilm formed in situ and on enamel
demineralization. Caries Res. 2006. 40(1):28-32.
Akhbari M., Batooli H., Kashi F. J. Composition of essential oil and biological
activity of extracts of Viola odorata L. from central Iran. Nat. Prod. Res. 2012,
26(9), 802-8009.
Anca Toiu, llioara Oniga, Mircea Tamas. Morphological and anatomical
researches on viola arvensis murray (violaceae). Farmacia, 2010. 58(5):654-659.
Annemarie L Lee, Brenda M. Button, Esta-Lee Tannenbaum. Airway clearance
techniques in children and adolescents with chronic suppurative lung disease and
bronchiectasis. Front Pediatr Jan. 2017. 24;5:2. doi: 10.3389/fped.2017.00002.
eCollection 2017.
Arnold D. L. Toxicology of saccharin. Fundam Appl Toxicol. 1984. 4(5):674-685
Belvisi M. G., Geppetti P. Cough: current and future drugs for the treatment of
chronic cough. Thorax. 2004;59:438-40.
Chang A. B., Bell S. C., Byrnes C. A., Grimwood K., Holmes P. W., King P. T.,
Kolbe J. et al. Bronchiectasis and chronic suppurative lung disease (CSLD) in
children and adults in Australian and New Zealand: Thoracic Society of Australia
and New Zealand and Australian Lung Foundation Position Statement. Med J Aust.
2010. 193:356-365.
Chang A. B., Boyd J., Bell L. et al. Clinical and research priorities for children and
young people with bronchiectasis: an international roadmap. ERJ Open Res. 2021,
7:00122-2021. DOI:10.1183/23120541.00122-2021.
Cianciosi D., Forbes-Hernandez T. Y., Afrin S., Gasparrini M., Reboredo-
Rodriguez P., Manna P. P., et al. Phenolic compounds in honey and their associated
health benefits: a review. Molecules. 2018;23:2322.
Cook W. Sorbic Acid Monograph in: R.C. Rowe, P.J. Sheskey, P. J. Weller (Eds.),
Handbook of Pharmaceutical Excipients, Fifth Edition, Pharmaceutical Press,
2006, pp. 710-712.


https://www.researchgate.net/journal/Farmacia-0014-8237

11.

12,

13.

14,

15.

16.

17.

18.

19.

20.
21.

22,

45

De Blasio F., Dicpinigaitis P. V., Rubin B. K., De Danieli G., Lanata L., Zanasi A.
An observational study on cough in children: epidemiology, impact on the quality
of sleep and treatment outcome. Cough. 2012;8:1.

Dicpinigaitis P. V., Morice A. H., Birring S. S., McGarvey L., Smith J. A., Canning
B. J., et al. Antitussive drugs - past, present, and future. Pharmacol Rev.
2014,66:468-512.

Elham Harati, Maryam Bahrami, AlirezaRazavi. Effects of Viola tricolor Flower
Hydroethanolic Extract on Lung Inflammation in a Mouse Model of Chronic
Asthma. IranJ Allergy Asthma Immunol. 2018, 14;17(5), P. 409-417.

Ernest T. B., Craig J., Nunn A., Salunke S., Tuleu C., Breitkreutz J., Alex R.,
Hempenstall J. Preparation of medicines for children - a hierarchy of classification.
Int J Pharm. 2012; 435(2):124-130.

Fabiano V., Mameli C., Zuccotti G. V. Pediatric pharmacology: remember the
excipients. Pharmacol Res. 2011. 63(5):362—-365.

Goldman R. D. Honey for treatment of cough in children. Can Fam Physician.
2014:;60(12):1107-8.

Hellinger R., Koehbach J., Fedchuk H., Sauer B., Huber R., Gruber C.W.,
Griindemann C. Immunosuppressive activity of an aqueous Viola tricolor herbal
extract. J. Ethnopharmacol. 2014, 151(1), 299-306.

Hoover R. N., Strasser P. H. Artificial sweeteners and human bladder cancer.
Preliminary results. Lancet. 1980;1(8173):837—840.

Kamatou G. P., Vermaak I., Viljoen A. M., Lawrence B. M.. Menthol: a simple
monoterpene with remarkable biological properties. Phytochemistry. 2013;96:15—
25.

Kinkade S., Long N. A. Acute bronchitis. Am Fam Physician. 2016; 94(7):560-565.
Koike A., Barreira J. C., Barros L. Edible flowers of Viola tricolor L. as a new
functional food: antioxidant activity, individual phenolics and effects of gamma
and electron-beam irradiation. Food Chem. 2015, Jul 15, 179, 6- 14.

Kumar A., Aitas A. T., Hunter A. G., Beaman D. C. Sweeteners, dyes, and other
excipients in vitamin and mineral preparations. Clin Pediatr (Phila). 1996.


https://pubmed.ncbi.nlm.nih.gov/?term=Harati%2BE&cauthor_id=30518183
https://pubmed.ncbi.nlm.nih.gov/30518183/#affiliation-1
https://pubmed.ncbi.nlm.nih.gov/?term=Bahrami%2BM&cauthor_id=30518183
https://pubmed.ncbi.nlm.nih.gov/?term=Razavi%2BA&cauthor_id=30518183
https://pubmed.ncbi.nlm.nih.gov/?term=Razavi%2BA&cauthor_id=30518183

23.

24,

25,

26.

27,

28.

29.

30.

31.

32.

46

35(9):443-450.

Manju Hurvitz, Miles Weinberger. Functional Respiratory Disorders in Children.
Pediatr Clin North Am. 2021, Feb;68 (1):223-237.doi:10.1016/j.pcl.2020.09.013.
Maria Masood, Muhammad Arshad, Saira Asif, and Sunbal Khalil Chaudhari.
Viola canescens: Herbal Wealth to Be Conserved. Journal of Botany. 2014.
https://doi.org/10.1155/2014/345451.

Miceli Sopo S., Greco M., Monaco S., Varrasi G., Di Lorenzo G., Simeone G., et
al. Effect of multiple honey doses on non-specific acute cough in children. An open
randomised study and literature review. Allergol Immunopathol (Madr).
2015;43:449-55.

Morice A, Kardos P. Comprehensive evidence-based review on European
antitussives. BMJ Open Resp Res. 2016;3:e000137.

Mousavi S. H., Naghizade B., Pourgonabadi S., Ghorbani A. Protective effect of
Viola tricolor and Viola odorata extracts on serum/glucose deprivation-induced
neurotoxicity: role of reactive oxygen species. Avicenna J. Phytomed. 2016, Jul-
Aug., 6(4), 434-441.

Oduwole O., Meremikwu M. M., Oyo-Ita A., Udoh E. E. Honey for acute cough in
children. Cochrane Database Syst Rev. 2012(3):CD007094.

Piana M., Silva M.A., Trevisan G. Antiinflammatory effects of Viola tricolor gel
in a model of sunburn in rats and the gel stability study. J. Ethnopharmacol. 2013,
Nov 25, 150(2), 458-465.

Rimkiene S., Ragazinskiene O., Savickiene N. The cumulation of Wild pansy
(Viola tricolor L.) accessions: the possibility of species preservation and usage in
medicine. Medicina (Kaunas). 2003, 39(4), 411- 416.

Rowe R. C. Handbook of pharmaceutical excipients, 7th edn. Pharmaceutical
Press, London. 2012.

Sadeghnia H.R., Ghorbani Hesari T., Mortazavian S.M., Mousavi S.H., Tayarani-
Najaran Z., Ghorbani A. Viola tricolor induces apoptosis in cancer cells and
exhibits antiangiogenic activity on chicken chorioallantoic membrane. Biomed.
Res. Int. 2014, 2014, 625792.


https://pubmed.ncbi.nlm.nih.gov/?term=Hurvitz%2BM&cauthor_id=33228934
https://pubmed.ncbi.nlm.nih.gov/?term=Weinberger%2BM&cauthor_id=33228934

33.

34.

35.

36.

37,

38.

39.

40.

41.

47

Salunke S., Giacoia G., Tuleu C. The STEP (safety and toxicity of excipients for
paediatrics) database. Part 1-A need assessment study. Int J Pharm. 2012.
435(2):101-111.

Sara Tavassoli, Kambiz Eftekhari, Mehrdad Karimi, Ali Ghobadi, Mohsen Shati,
AmirNaddaf, Alireza Abbassian. Effectiveness of Viola Flower Syrup Compared
with Polyethylene Glycol in Children with Functional Constipation: A
Randomized, Active- Controlled Clinical Trial. Evid Based Complement Alternat
Med. 2021. Sep 9;2021:9915289. doi: 10.1155/2021/9915289.

Schiffman S. S., Rother K. I. Sucralose, a synthetic organochlorine sweetener:
overview of biological issues. J Toxicol Environ Health B Crit Rev 2013.
16(7):399-451.

Schroeder AR, Mansbach JM. Recent evidence on the management of
bronchiolitis. Curr Opin Pediatr. 2014;26(3):328-33.

Shrivastava R., Carrois F., Pisak M., Chabrillat T., Shrivastava R. Clinical efficacy
of novel filmogen, antimicrobial, cleaning, fluidizing cough treatment. J Clin
Trials. 2017;7:318.

Smith S. M., Schroeder K., Fahey T. Over-the-counter (OTC) medications for acute
cough in children and adults in community settings. Cochrane Database Syst Rev.
2014;2014(11):CD001831.

Sommer Gaughan, Lachlan Ayres, Peter R Baker Il et al. Hereditary Fructose
Intolerance // 2015 Dec 17 [updated 2021 Feb 18]. In: Adam MP, Ardinger HH,
Pagon RA, Wallace SE, Bean LJH, Gripp KW, Mirzaa GM, Amemiya A, editors.
GeneReviews® [Internet]. Seattle(WA): University of Washington, Seattle; 1993—
2022.

Triterpenoid Saponin from Viola hondoensis W. Becker et H Boss, and Their Effect
on MMP-1/ M. Hyung at al. Arch. Pharm. Res. 2014.-Vol. 27, N 7.-P. 730-733.
Vitaliy Kirillov, Tamara Stikhareva, Gayane Atazhanova, Aigerim Makubayeva,
Vasiliy Aleka, Alimzhan Rakhimzhanov et al. Composition of essential oil of the
aerial parts of Viola canina L. growing wild in Northern Kazakhstan. Nat Prod Res.
2021, 35(13), P. 2285-2288.


https://pubmed.ncbi.nlm.nih.gov/?term=Tavassoli%2BS&cauthor_id=34552657
https://pubmed.ncbi.nlm.nih.gov/?term=Eftekhari%2BK&cauthor_id=34552657
https://pubmed.ncbi.nlm.nih.gov/?term=Karimi%2BM&cauthor_id=34552657
https://pubmed.ncbi.nlm.nih.gov/?term=Karimi%2BM&cauthor_id=34552657
https://pubmed.ncbi.nlm.nih.gov/?term=Ghobadi%2BA&cauthor_id=34552657
https://pubmed.ncbi.nlm.nih.gov/?term=Shati%2BM&cauthor_id=34552657
https://pubmed.ncbi.nlm.nih.gov/?term=Shati%2BM&cauthor_id=34552657
https://pubmed.ncbi.nlm.nih.gov/?term=Naddaf%2BA&cauthor_id=34552657
https://pubmed.ncbi.nlm.nih.gov/?term=Naddaf%2BA&cauthor_id=34552657
https://pubmed.ncbi.nlm.nih.gov/?term=Abbassian%2BA&cauthor_id=34552657
https://pubmed.ncbi.nlm.nih.gov/?term=Gaughan%2BS&cauthor_id=26677512
https://pubmed.ncbi.nlm.nih.gov/?term=Ayres%2BL&cauthor_id=26677512
https://pubmed.ncbi.nlm.nih.gov/?term=Baker%2BPR%2BII&cauthor_id=26677512
https://pubmed.ncbi.nlm.nih.gov/?term=Kirillov%2BV&cauthor_id=31544518
https://pubmed.ncbi.nlm.nih.gov/?term=Stikhareva%2BT&cauthor_id=31544518
https://pubmed.ncbi.nlm.nih.gov/?term=Atazhanova%2BG&cauthor_id=31544518
https://pubmed.ncbi.nlm.nih.gov/?term=Atazhanova%2BG&cauthor_id=31544518
https://pubmed.ncbi.nlm.nih.gov/?term=Makubayeva%2BA&cauthor_id=31544518
https://pubmed.ncbi.nlm.nih.gov/?term=Aleka%2BV&cauthor_id=31544518
https://pubmed.ncbi.nlm.nih.gov/?term=Rakhimzhanov%2BA&cauthor_id=31544518

42.

43.

44,

45.

46.

47.

48.

49.

50.

ol.

48

Wopker P. M., Schwermer M., Sommer S., Léangler A., Fetz K., Ostermann T.,
Zuzak T. J. Complementary and alternative medicine in the treatment of acute
bronchitis in children: a systematic review. Complement Ther Med. 2020
Mar;49:102217. doi:10.1016/j.ctim.2019.102217.

Yun Hee Jeong, You-Chang Oh, Won-Kyung Cho, Hyeji Shin, Ki Yong Lee, Jin
Yeul Ma. Anti-inflammatory effects of Viola avensis and the application of cell
extraction methods for investigating bioactive constituents in macrophages. BMC
Complement Altern Med. 2016. Jun 14; 16:180. doi: 10.1186/s12906- 016-1142-9.
Zisowsky J., Krause A., Dingemanse J. Drug development for pediatric
populations: regulatory aspects. Pharmaceutics. 2010. 2:364-388.

Hemuna H. b. buodapmanus - myTh K CO3JaHNI0 THHOBAIIMOHHBIX JIEKAPCTBEHHBIX
cpenctB. Pa3paboTka u peructparus jekapcTBeHHbIX cpenacts. 2013. Ne 2(2). C.
78-13.

HepxxaBna @apmakones Ykpainu : B 3 T. / [Il «YKpaiHCbKUI HayKOBHIA
dbapmakornelHui EHTp SIKOCTI JIIKAPChKUX 3ac001BY». 2-¢ Bu. XapkiB : Jlep:kaBHe
NIAIPUEMCTBO  «YKpAaiHCHKUWA HAyKOBHM  (apMakoneMHUW LEHTP SKOCTI
JiKapchkuXx 3aco0iB», 2014. T. 3. 732 c.

HepxaBna ®apmakoness Ykpainu : B 3 1. / Il «YkpaiHChbkuii HayKOBHIA
(dhapMakonelHU LIEHTP SIKOCTI JIKAPChKUX 3aC001BY. 2-€ BUJI. XapKiB : [lepxkaBHe
MIIIPUEMCTBO  «YKpaiHChKUNA HAyKOBHM  ¢apMakonmeWHUd LEHTP SKOCTI
JKapchbKuX 3aco0iB», 2014. T. 2. 724 c.

HepxaBna ®apmakomness Ykpainu : B 3 1. / Il VYkpaiHChbkuil HayKOBHIA
dbapmakoneiHui MEHTP AKOCTI JIIKapChKUX 3aco0iB. 2—e BUA. XapkiB : JlepkaBHe
HOIIIPUEMCTBO  «YKpAaiHCHKUWA HAyKOBHM (apMakoneWHUW LEHTpP SKOCTI
JiKapchkux 3aco0iBy, 2015. T. 1. 1128 c.

HepxaBna @apmakomnes Ykpainu. Homor. 1. / Il «HaykoBo-exkcnepTHUit
dbapmakoneiinuit nentp». 1—e Bua. Xapkis : PIPET, 2004. 520 c.

HepxaBHa @apmaxones: Ykpainu. [omos. 2. / Il «HaykoBo-excriepTHuUit
dbapmakoneinuii neHTp». 1—e Bua. Xapkis : PIPET, 2008. 618 c.

JlepxaBHuil peecTp nmikapchbkux 3aco0iB Ykpainm / MO3 Vkpainu, 2018. URL:


https://pubmed.ncbi.nlm.nih.gov/?term=Jeong%2BYH&cauthor_id=27301877
https://pubmed.ncbi.nlm.nih.gov/?term=Oh%2BYC&cauthor_id=27301877
https://pubmed.ncbi.nlm.nih.gov/?term=Cho%2BWK&cauthor_id=27301877
https://pubmed.ncbi.nlm.nih.gov/?term=Cho%2BWK&cauthor_id=27301877
https://pubmed.ncbi.nlm.nih.gov/?term=Shin%2BH&cauthor_id=27301877
https://pubmed.ncbi.nlm.nih.gov/?term=Lee%2BKY&cauthor_id=27301877
https://pubmed.ncbi.nlm.nih.gov/?term=Ma%2BJY&cauthor_id=27301877
https://pubmed.ncbi.nlm.nih.gov/?term=Ma%2BJY&cauthor_id=27301877

52,

53.

54,

55.

49

http://www.drlz.com.ua/ (nara 3Bepuenns: 01.09.2021).

Hepxapauit @opmymsip dikapcekux 3aco6iB / MO3 Vikpainu. K., 2018. URL:
http://mozdocs.kiev.ua/ (nata 3Bepaenns: 20.09.2021).

JlonmomiKHI PEYOBUMHU B TEXHOJIOTII JIIKIB: BIUIMB Ha TEXHOJIOT1YHI, CIIOXKHBYI,
CeKOHOMIYHI XapaKTEPUCTUKU 1 TepaneBTHUHY €(PEeKTUBHICTH : HaBY. mociO. s
CTyq. BUI. (papmarl. HaBd. 3akJ. / aBT.- yknan.: .M. [lepues, [1.1. JIMuTpieBChKHiA,
B. JI. Pubauyx Ta iH. ; 3a pea. I. M. Ilepuesa. - X. : 3onoTi cropinku, 2010.- 600 c.
KosameBa JI. I'., CammueB A. M., Huxudopoa E.b. Pa3paborka cocraBa m
TEXHOJOTMH CTOMATOJIOTUYECKOTO TEJIsl C JKUIAKUM 3KCTPAKTOM IUIOJOB CO(OpPHI
anoHckor. EBpasuiickuit coro3 yuennix. 2014. Ne 9. C. 140-143.

TennoBa, A. . JlekapctBeHHass (opMa U TepareBTHUecKas 3(PQPEeKTUBHOCTD
nekapctB (BBenenune B Ouodapmaruio) / AWM. Tenmosa, U.C. Asxkruxun -M.:

Menumuaa, 1974.-336¢.



APPENDIX

50



Annaly of Machaiber Tuvsnane, N 12023
o e org i owrnal Aow

DEVELOPMENT OF THE COMPOSITION OF
EXPECTORANT SYRUF FOR PEDIATRIC
PRACTICE

Hersymens LV, Yuryevs G B Keaovaleaho LS.
Ahmad Josmblal
Natioaal University of Pharmacy of the Minhiry of
Health of Ukrwine, Kharkiv

Introduction
aumu—unmw
types of pharmacolopcal activity, caly moee shan 200 arc
allowod in Ulrane for medical ine. Amuoog them, dorcm
of types of modedinal plat rvw i are sarll used valy

Ioterest m the plant of the gomun Viols grow s the
fist hadf of the 15 cemmury. Basks W Sortouluesl
Dreedng work with Viols rocdor, The sandy of Vislas
e finet guarier of the bt contary s e work of two
promsest experts on the peoms - the mosograph of the
peea W Becker and e Balie Bone KR Kupfer. The
works of the Siewt aee the most signdficant and reprosent the
fisal charscter, as foc many yoars lape matcriale froen
Uliraimian Violas were refeered 2o the provessing s stady

o

Plasts of he pones Vielas are characionisod by the
presonce of varows Nolopsally  sitive  substances.
Thimolic  webstances  (fnenoids,  phenolic  acids,
mn—\“wdo&:
ds were solated and sudiod fooes them.

e form of water extracts - M-ﬁn--—dw
peacticelly isvalushle = Guality

an- of daa fom the scicatiflc Sacratoe on the
of Sedd Violas allows us 1o conclode

duml’bmn'um-u*-m-
alwo burdened by cetdased oo

oot mect modorn lu-.u—-l-n. -
m hb.emdnfnnl“ b Ve harve moted Bhe presence of ascorde aoul
of & - ducts 0 almost all parts of the plane, S prosemes of casctenosds

M.dt—l.h--ﬂ:mnhdt"ad\'uh
= ticeloe (Viole mricodor L) and Geld {Vieds arvensts
Muoer ), $e aonal part of which is usd w0 far caly = the
form of an expectorant mfuuca. Hoth fypes of modicimal

has boca qualitatvely extablinhod Amosg odher clawses of

ongan
werg fosnd [1-3].
The sim of the work s b devcoy e

syrop with &y exwat of field
MMHH#—-MW

Materiabs and Matbads

Dry extract of Viela fickd dorbh (5:1) » &
, powder of light bevwn color

Crvnsh N with o

of
nM.lnMu'Mhm

Than, sescarch oa the tochaokogical study of herb
of Vol arvensts Murr, ebeaioing from & in sondionm of
Jow-wanic production cffective, comenient for use and
ssndardined = guality modicemes, is relevant.

mMnMLm»un&m

mﬁnNOMMuM--AMN«l

Bocteria develop in the husgs, caunng furber progrowiion
of B¢ mNammatory poocoss and the 500d 1 wag 3 complon
of aatibacierial snd expoctorsats to treat the dncase [6).
Without dwellng oo B¢ well-ksown nogative
oltu-tol N drwps s N MEen,

Zealaed - m e south. About 10O
-mm«.—.— H—nnldudu\m

I particudar, abost 20 spocees.
arc found i Ukssise, of which fickd Viols i coc of the
monl ceenemon.

DOI: 10.5281/zen0do. 6350079

sk a dyb alkergic resctions and ofbers, it
thumumaw
drugs shoold v
-*dmm“&ndm
of wysthete ofipn in podistracs.

51



FA221-32-366
National University of Pharmacy

Faculty for foreign citizens’ education
Department Technology of Drugs

Level of higher education master

Specialty 226 Pharmacy, industrial pharmacy
Educational program Pharmacy

APPROVED

The Head of Department
Technology of Drugs
Tatyana YARNYKH

“18  of June 2021

ASSIGNMENT
FOR QUALIFICATION WORK
OF AN APPLICANT FOR HIGHER EDUCATION
Ahmad JUNBLAT

1. Topic of qualification work: «Development of the composition of expectorant syrup for pediatric
practice», supervisor of qualification work: Yuliia LEVACHKOVA, DSc, prof.,

approved by order of NUPh from “17" of February 2022 Ne 76.

2. Deadline for submission of qualification work by the applicant for higher education: April 2022.

3. Outgoing data for qualification work: __ Objects of researches: dry extract of viola field herb (1:1), syrup
samples. The purpose is theoretically and experimentally substantiate the composition of expectorant syrup
for pediatric practice.

4. Contents of the settlement and explanatory note (list of questions that need to be developed):

- to analyze the literature data about chemical composition and application of plants belonging to the genus
Viola, in particular, Viola field L.; - to consider syrup as an alternative dosage form in pediatric practice; -
to summarize the literature data on the characteristics of children’s bronchitis and the place of expectorants
in their therapy; - to substantiate the choice of sweeteners and flavors of syrup based on dry extract of viola
field herb; - theoretically and experimentally substantiate the composition of expectorant syrup and the
method of introduction of dry extract viola field herb; - to study the organoleptic parameters of the
developed syrup samples; - to conduct microbiological studies of syrup samples in order to justify the need
for a preservative introduction in the composition of the syrup.

5. List of graphic material (with exact indication of the required drawings):
tables — 7
figures — 5




6. Consultants of chapters of qualification work

Chapters Name, SURNAME, position of consultant Signature, date
assignment wasjassignment was
issued received
| Chapter Yuliia LEVACHKOVA, professor of higher education 18 June 2021 | 18 June 2021

institution of department Technology of Drugs

Il Chapter Yulila LEVACHKOVA, professor of higher education 10 September | 10 September
institution of department Technology of Drugs 2021 2021

[11 Chapter Yuliia LEVACHKOVA, professor of higher education 5 December | 5 December
institution of department Technology of Drugs 2021 2021

7. Date of issue of the assignment: 18 of June 2021

CALENDAR PLAN

Ne3/m Name of stages of qualification work Deadline for the stages of Notes
qualification work
1. Analysis of literature data. Treatment of nervous system September — done
diseases, analyze of pharmaceutical market of November 2021
homeopathic drugs and their dosage forms.
2. Researches of active substances and excipients December 2021 — done
February 2022
3. Justification of the results March 2022 done
4. Registration of qualification work April 2022 done
An applicant of higher education Ahmad JUNBLAT

Supervisor of qualification work Yuliia LEVACHKOVA
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F A 2.2.1-32-353
REVIEW

of scientific supervisor for the qualification work of the master's level of higher
education of the specialty 226 Pharmacy, industrial pharmacy

Ahmad JUNBLAT
on the topic: «Development of the composition of expectorant syrup for
pediatric practice»

Relevance of the topic. Expectorants - even though they are a class of medicine
used to treat cough - don't prevent coughing, but they help stop mucus from building
up in your respiratory system. This is important because coughing up mucus is your
body's way of removing microorganisms, foreign bodies, and excess mucus from
your airways. Natural expectorants and cough remedies include various herbs and
other natural substances that help clear airways. Other natural treatments help soothe
symptoms caused by inflammation of the upper airways. When infected or irritated
by a cough or sore throat, the cells in throat or upper airway triggers immune system
to help fight back. There are plenty of cough medicines available at pharmacy but
they are full of chemicals that may have adverse side effects. Fortunately, nature has
plenty of answers to a wide variety of medical complaints and coughing is no
exception. In fact, there are myriad natural expectorants that can help treat cough,
in particular, in children. Among the expectorants of plant origin, special attention
is drawn to the field viola, namely the dry extract (1:1).

Practical value of conclusions, recommendations and their validity. The
obtained experimental results became the basis for the development of the
composition of a new expectorant syrup, which will expand the range of drugs for
children in the treatment of bronchitis.

Assessment of work. Qualification work in terms of theoretical and practical
research fully meets the requirements for qualification work.

General conclusion and recommendations on admission to defend. The
qualification work of Ahmad JUNBLAT can be submitted for defense to the
Examination Commission of the National University of Pharmacy for the
assignment of the educational qualification of the master’s level.

Scientific supervisor prof. Yuliia LEVACHKOVA

«12» of April 2022


https://www.webmd.com/cold-and-flu/overview

F A 2.2.1-32-356
REVIEW

for qualification work of the master’s level of higher education,
specialty 226 Pharmacy, industrial pharmacy
Ahmad JUNBLAT
on the topic: «Development of the composition of expectorant syrup for
pediatric practice»
Relevance of the topic. Expectorants are prescribed for the treatment of cough,
which occurs with the formation of viscous mucus in the bronchi. Preparations with
expectorant properties are intended to facilitate the separation and excretion of
sputum in adults and children from an early age. When coughing with sputum,
expectorants containing marshmallow root, licorice root extract, anise seed, thyme
extract, viola herb are used. All of these plants are distinguished by an expectorant
effect, they are approved for use in the treatment of children with a wet cough, taking
into account compliance with the dosage. A fairly high degree of safety for the
child's body is characterized by field viola herb, as an active pharmaceutical
ingredient with a high content of polysaccharides that have an expectorant effect. It
should also be noted that for children, syrup is considered the most preferred form
of oral administration of drugs, in which it is possible to balance the necessary
pharmacokinetic and organoleptic properties.
Theoretical level of work. The work analyzes the literature on the modern
assortment of expectants, as well as analyzes information on the prospects for the
use of syrup in pediatrics.
Author's suggestions on the research topic. The author selected the
concentrations of active pharmaceutical ingredients, flavors, sweeteners and
preservative in the development of the composition of syrup.
Practical value of conclusions, recommendations and their validity. Based on
the research conducted, the author substantiated viola field herb as an API in the
development of expectorant syrup and selected the optimal excipients for good
organoleptic and microbiological quality indicators. Results are of practical interest
for the purpose to expand the range of herbal medicines for children.
Disadvantages of work. There are spelling mistakes, technical errors in the work.
General conclusion and assessment of the work. Qualification work of Ahmad
JUNBLAT can be submitted for defense to the Examination Commission for the
assignment of the educational and qualification level of the master.

Reviewer assoc. prof. Natalia GERBINA
«19» of April 2022
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MIHICTEPCTBO OXOPOHMU 3/10POB’Sl YKPAIHU
HAIIOHAJIBHUU ®PAPMAINEBTUYHUU YHIBEPCUTET

BUTAAI 3 IPOTOKOJIY Ne _10
«28» xBiTHs 2022 poky
M. XapKiB

3acizanus kageapu
TEXHOJIOT1] JiKiB

I'ostoBa: 3aBigyBauka kadeapu, 10KTop dapm. HayK, npodecop Tersna APHUX
Cexperap: xaua. papm. Hayk, noueHt Bonogumup KOBAJIBOB

HNPUCYTHI: npodecop Onekcanap KOTEHKO, npodecop FOmis
JIEBAYKOBA, nouent Mapuna bYPSK, nouent Okcana J[aHpkeBUY, TOLEHT
I'anna FOP’€BA, nonent Biktopis [1VJIb-JIY3AH, acuctenT CpiTiana
OJIITHUK

MOPSIJOK JTEHHUM

1. Ipo npeacraBjeHHss a0 3axucty a0 Ex3amenamiiiHoi komicii

kBaJdidikaniiiHuX podiT APyroro (MaricrepcbKoro) piBHsi BULIIOI OCBITH

CIYXAJINA:
3mo0yBava BuIoi ocBiTH 5 Kypcy rpynu @m18(3.10x)anri- 01 cremiansHOCTI 226
®dapwmariist, mpomuciona ¢gapmaris Axmana [PKYHBJIATA 3 nonoBiaaio Ha TeMy
«Po3pobka ckilaqy BiAKApKyBaJbHOTO CHPOMY [UJIsl MEAIaTPUYHOI MPAKTUKU»
(mayxoswii kepiBHUK: ipodecop HOmis JEBAUKOBA).
YXBAJINJIA:
PexomenmyBatu 10 3axucTy KBamidikamiitHy poOoTy.

I'ostoBa 3acimanns Terana IPHUX

CexkpeTtap Boaoaumup KOBAJIBOB



@D A2.2.1-32-042

HAIIIOHAJIbHU ®APMAIEBTUYHUN YHIBEPCUTET

MOJAHHS

T'OJIOBI EK3AMEHAIIIIHOT KOMICIH
IIOJ10 3AXHUCTY KBAJI®IKALIMHOI POBOTHU

Hampasnsersest 3m00yBau Butoi ocBit Axman JDKYHBIIAT no 3axucty kBamidikainHol
po6oTH 3a ramy33to 3HaHb 22 OXOpoHa 3J10pPOB s

crnenianbHicTio 226 ®apmartis, mpomuciioBa Gapmairis
OCBITHBOIO TTporpamoro Papmarris
Ha Temy: «Po3pobKka cKiIaay BIIKAPKYBAIBLHOTO CHPOITY JUIS NeAiaTPUYHOI ITPAKTHKI.

KBamigikarmiitna po6oTa i pereH3is J0Aat0ThCs.

Hexan axynbTeTy / Citnana KAJJAYEBA /

BucHoBok kepiBHUKA kBaJdiikaniiinoi po6oTu

3no06yBau Bumioi ocBitu Axman [DKYHBIIAT npeacraBuB marictepcbKy poOoTy, sika 3a

00’€MOM TEOPETHYHUX Ta MPAKTUYHHX JIOCHIHPKCHb ITOBHICTIO BIAMOBITA€E BHUMOTaM JIO
o OpMIIEHHS MaricCTepChbKUX PoOiT.

KepiBauk kBainigikaniinoi podoTu

IOnis JEBAUYKOBA

«12» xBiTHs 2022 poKy

BucnoBok kadeapu npo kBajidikauniiiny podory

Kpamigikamiiitny poboty posrisinyTo. 3m00yBau Bumoi ocBith Axman JDKYHBIIAT
JIOMYCKA€EThCS J10 3aXUCTy JaHOi KBadidikamiiinoi podotu B Ex3amenaniiiHiit koMicii.

3aBinyBauka Kadeapu TeXHOJIOTI JiKiB

Tersaa APHUX

«23» xBitHs 2022 poky



Qualification work was defended
of Examination commission on
« ___ »ofJune 2022

With the grade

Head of the State Examination commission,

DPharmSc, Professor
/ Oleh SHPYCHAK /
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