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SUMMARY

The relevance of the development of homeopathic medicines of rosemary
for use in the treatment of diseases of the nervous system is theoretically and ex-
perimentally substantiated in the master's thesis. Based on the results of experi-
mental research, in particular organoleptic, physicochemical, pharmaco-
technological, the technology of obtaining homeopathic tincture of rosemary D1
and homeopathic granules D3 is substantiated. The work is presented on 47 pages,
includes 14 tables, 4 figures, 71 sources of literature.

Key words: rosemary, composition, technology, homeopathy, tincture,

granules.

AHOTALIA

V¥ marictepchKiil poOOTI TEOPETUYHO Ta €KCHEPUMEHTAIBHO OOIPYHTOBAHO
aKTyaJIbHICTh PO3pOOKH TOMEONMATUYHUX MpenapariB po3MapuHy AJIsl 3aCTOCYBaH-
HS B JIIKyBaHHI 3aXBOPIOBaHb HEPBOBOi cucTeMu. Ha OCHOBI pe3ynbTaTiB eKcIie-
PUMEHTATBHUX JOCIIKEHb, 30KpeMa OPTaHOJENTUYHUX, (P13UKO-XIMIYHUX, ¢ap-
MaKOTEXHOJIOTIYHUX, OOIPYHTOBAHO TEXHOJIOTII0O OTPUMAaHHS TOMEOMATHYHOI
HACTOSIHKH po3MapuHy D1 ta romeonatnunux rpanyn D3. Poborta Buknagena Ha
47 cropiHkax, Bkiatouae 14 tabnuub, 4 pucyHku, 71 mxepeno JiTepaTypu.

Knrouosi cnosa: po3mapuH, CKJaJ, TEXHOJIOTiS, TOMEOIATisl, HACTOSHKA,

I'PaHyJIH.



LIST OF ABBREVIATIONS

HM — homeopathic medicine

DF — dosage form

MT — matrix tincture

API — an active pharmaceutical ingredient
BD — basic drug

SPhU — State Pharmacopoeia of Ukraine
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INTRODUCTION

Actuality of topic. Diseases of the nervous system are represented a wide
and diverse space of pathology of various etiologies and symptoms. Neurological
disorders are increasingly recognized as one of the main causes of death and disa-
bility worldwide. In 2020, the disease caused 2.22 million deaths. Neurological
disorders are the fourth of the most common cause of death, accounting for 3.1%
of the total fatalities. This is because the nervous system is extraordinary branched,
and each of its subsystems is unique. Most often violations functions of the nerv-
ous system adversely affect the functions of other internal organs and systems [16,
17, 38].

It is known that the symptoms of neurological disorders can manifest them-
selves in different ways, very often, in particular in the form of motor disorders
(paresis, paralysis, inability to move quickly, tremor), coordination disorders are
also possible and speech, involuntary contractions of different muscle groups, tics,
tremors. Also important symptoms of diseases of the nervous system are headaches
(migraine), pain in the back and neck, arms and legs. Diseases of the nervous sys-
tem may be manifested by epileptic seizures, tantrums, sleep disorders and con-
sciousness, mental activity, behavior and psyche. Although modern medicine has a
significant number of drugs, both synthetic and herbal origin, but most of them
with long-term use, unfortunately lead to adverse reactions [18, 19, 26]. Therefore,
the search for highly effective drugs is important with minimal side effects with
prolonged use, which are not addictive. In this aspect, special attention is drawn
homeopathic medicines, in particular rosemary preparations.

In homeopathic practice, this plant is used in the treatment of nervous dis-
eases, including memory deficits, mental retardation, dizziness, headache, etc.

The purpose and objectives of research

The technology of homeopathic medicines has been experimentally devel-
oped rosemary for the treatment of diseases of the nervous system.

To achieve this goal it is necessary to solve the following tasks:
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- to analyze the literature data about usage of rosemary as an API for the
treatment of diseases of the nervous system;

- to consider the basic principles of homeopathy, its differences from allopa-
thy;

- to analyze the approaches to homeopathic quality control of medicines;

- to develop the technology of homeopathic basic tincture of rosemary and
study its organoleptic, physical, chemical and technological quality indi-
cators;

- to develop the technology of homeopathic rosemary granules and to offer
methods of quality control in pharmacies.

Scientific novelty

The technology of homeopathic medicines of rosemary and their quality in-

dicators were studied.

Theoretical and practical significance of the work

The theoretical and practical significance of the master's thesis is that the

technology of homeopathic medicines has been experimentally developed, includ-
ing basic tincture and homeopathic granules of rosemary, as well as proposed
methods of quality control in pharmacies.

Implementation of results

The main provisions of the qualification work are set out and discussed at
7th International scientific and practical conference “International scientific inno-
vations in human life” (January 19-21, 2022, Manchester). Article has been pub-
lished.

Structure and scope of qualification work.

Qualification work consists of an introduction, literature review (Chapter 1),
the experimental parts (sections 2 and 3), general conclusions, references, appen-
dices. The work is presented on 47 pages, includes 15 tables, 2 figures, 71 source

of literature and 2 appendices.



CHAPTER I

PROSPECTS OF THE DEVELOPMENT OF HOMEOPATHIC

ROSEMARY MEDICINES
1.1. Application of rosemary in medicine

Rosemary was introduced from the Mediterranean. It is grown mainly in the
Crimea and in the south of Ukraine, as an ornamental and essential oil plant.

Rosemary is officially included in the group of medicinal plants in most countries

of the world.

{. Evergreen, densely deciduous shrub 0.5-2.0 m high.
\\{‘ The leaves are linear, opposite, sessile, leathery, 1.5-3.5
cm long and 2-4 cm wide, with edges curled down. The
‘\','}.‘ \‘// . .

\ / flowers are small, collected in dense inflorescences, col-

=\t oring from dark purple to white [24, 27, 34].

D
N Rosemary is a popular essential oil plant since an-

7 "\’/,, " ,: cient times. Its name comes from the Latin (sea dew) and
A~ i’ﬂ,\\ (! was not given to it by chance: rosemary grows on the sea-

/‘ | shore, in splashes of sea foam. That is why the ancient the

£~ Greeks and Romans dedicated it to the foam-born Aphro-
dite (Venus) and believed that this wonderful plant can make a person happy, de-
prive evil dreams and preserve youth [28, 29]. Rosemary has long been a favorite
spice in the Mediterranean. In regions with a warm climate, rosemary grows out-
doors in one place up to 20 years old.

The chemical composition of rosemary is very rich and varied. The leaves of
the plant have about 2.5 % essential oil, 1.2 % bitterness, 0.5 % alkaloids, tannins
(5 — 8 %), flavones, B-sitosterol, amyrin, betulin, choline, resinous substances,
wax, nicotinamide, nicotinic, ursolic, rosemary, glycolic and caffeic acids and

minerals (up to 10 %). The essential oil contains pinenes (30 %), camphene (20%),
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cineole (10 %), borneol (10-17 %), camphor (7 %), caryophyllene (up to 8 %),
bornyl acetate (2 %), limonene, myrcene, pulegone, menthon [25, 34, 45].

Dried rosemary leaves are used to prepare various preparations and medi-
cines. In addition, essential rosemary oil is squeezed out of the freshly harvested
leaves. Rosemary is considered an antidepressant [62, 66-69], antispasmodic (ethe-
real butter); scarring agent [71]; antimicrobial agent; anti-inflammatory agent; car-
cinogen blocker and liver detoxifier; antirheumatic drugs (ointment with essential
oil) [33, 40, 42].

In recent publications by world scientists, it has been recorded that rosemary
Is a promising source of anticancer molecules and is an enhancer of the bioavaila-
bility of anticancer drugs [32].

Rosemary has been used in folk medicine to relieve a number of ailments in-
cluding headache, dysmenorrhea, abdominal pain, epilepsy, rheumatic pains,
spasms, nervous agitation, memory enhancement, hysteria, depression, as well as
physical and mental disorders, fatigue [41, 49, 50, 52] (fig. 1.1.).

Anti-epileptic
| glutamate neurotoxicity
| ROS generation
| oxidative stress
| Ca2+ influx
| Cav3.2 current
1 TTCCs
4 Neural death
| seizure severity and onset /
. o N7
Rosmarinus officinalis (~ $
Modulation of: hypothalamus- Modulation of: al-receptor, D1, K
pituitary-adrenal axis, GABAA D2 receptors, S-HT1A. 5-HT2A, (4
receptors 5-'“? cepto
{serum corticosterone level | anhedonic-like behavior
tbrain dopamine level
Teholinergic activity
Anti-anxiolytic Anti-depressive

Fig. 1.1. Neuropharmacological properties of rosemary on nervous system
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The last, sometimes noticeable scientific interest is focused on the beneficial
therapeutic properties of various types of rosemary extracts and its main compo-

nents, such as carnosic acid, carnosol, rosmarinic acid, etc. (fig. 1.2) .

OH

0 NH
o =
S 0
OH

HEN/\)J\N

HO H

OH o]
Rosmarinic acid Carnosine

Fig. 1.2. Chemical structures of some constituents of rosemary (Rosma-
rinus officinalis L.)

In traditional medicine, rosemary oil is recommended for use in pulmonary
diseases, as well as gastric, anti-laxative, choleretic, diuretic and antispasmodic [5,
43, 4].

Rosemary preparations in the form of a decoction, infusion and alcoholic ex-
tract, as well as essential oil, are used for digestive disorders, vaginitis, and respira-
tory disorders diseases, varicose veins, pain in the heart, inflammation.

The use of an infusion of dried rosemary leaves led to a decrease in blood
glucose levels in normoglycemic and diabetic patients and not a few toxic effects
[56].

Rosemary oil stimulates the hair follicles and circulation in the scalp and
thus may be helpful in premature baldness. Rosemary is also used for cosmetic
purposes. The oil is useful for combating dandruff, promotes hair growth, and con-
trols oily hair [6].

A noticeable therapeutic effect of rosemary is observed in neurasthenia, hys-
teria, sleepless, migraine, epilepsy, hypertension, vascular dystonia, dizziness, flat-
ulence, impotence, chronic bronchitis, influenza and bronchial asthma [54, 55, 59,
60].
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To date, rosemary officinalis is a part of many foreign-made combined prep-
arations. Among them, preparations containing rosemary oil are the most common
[15].

Recipes with rosemary officinalis.

An infusion of rosemary leaves is prepared by steaming one tablespoon of
the herb with two cups of boiling water. After two hours, the infusion is filtered
and consumed half a glass before meals three times a day. Also, this infusion is
used externally in the form of douches, compresses and rinses.

For rubbing, an alcohol solution of rosemary oil is prepared. To do this, add
50 alcohol to 1 part of the oil.

Also, to prepare a bath, 200-250 g of dried rosemary leaves are poured into 2
liters of boiling water, then filtered and poured into a filled bath with a water tem-
perature of 36-40 °C. Taking a bath lasts about 30 minutes [57].

In homeopathy, this herb was considered the best remedy for restoring
memory disorders or getting out of forgetfulness (depending on the dose). Homeo-
pathic remedies are prepared from a matrix tincture (MT) of the dried leaves of the
plant [47, 37, 51].

The main clinical symptoms of rosemary preparations:

v" disorders of falling asleep and sleep;
v" errors of memory and perception;

v" weakening of memory;

v" headaches;

v" noises in the head and ears;

v" disorders of the menstrual cycle;

v' dandruff, baldness;

v" Violation of thermoregulation.

The main dosage forms of rosemary for internal use are homeopathic gran-
ules (D3, C3, C6 and above) and drops (D3, C3, C6 and above) [3, 4].
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1.2. Basic principles of homeopathy

Homeopathic medicine,or homeopathy, is a form of complementary
and alternative medicine that uses very small amounts of natural substances, which
in higher amounts may cause a disease or symptom.

This branch of medicine came into being in the 19" century and was used
frequently at the time. Interestingly, the first studies using homeopathic remedies
were done on healthy volunteers - similar to many clinical trials done today.

Homeopathy was developed by a German healthcare provider, Samuel Hah-
nemann, in 1807. He treated himself with a small amount of tree bark (cinchona
bark) containing quinine, which is used to treat malaria. When he developed the
symptoms of malaria, he came up with his law of "like cures like;" believing that
drugs that cause specific symptoms can be used to cure the illnesses that cause
those symptoms.

While the use of homeopathy has fallen off with the advent of newer con-
ventional treatments, there are over 2,000 substances that have been utilized as
homeopathic treatments.

The theory behind homeopathic medicine is that "like cures like" and that a
substance that causes an illness in a healthy person might cure those symptoms in
someone who is ill. It’s believed by practitioners of homeopathy that a small
amount of the substance which causes a disease will stimulate the body to heal it-
self.

The thought is that diluting and agitating an ingredient activates the curative
powers of the ingredient, thus enhancing its effect. Potency in homeopathic solu-

tions is indicated by an D(X) or C.

« D(X): For every dilution, one part of an ingredient is mixed with two parts
water. For example, a 1X potency would be a solution that is one part ingre-

dient and 9 parts water.


https://www.verywellhealth.com/questions-insurance-alternative-medicine-88734
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The Homeopathic Dilution Process

BVERYAVAYAYA

Agination | 7| Agitation Agitation Agitation
Shake) | I (Shake) (Shake) {Shake)
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Diluent Diluent Diluent Diluent Diluent
Tincture= 1X X X & 5X ()

« C: Potency may also be described with a C. A 1C solution refers to a solu-

tion that is one part ingredient and 99 parts water.

How Remedies are Made - Potentizing

Natural Substance 1 Drop

§§ 5 /\mm
'7 =~ 2 IDm
r i -

Mother Tincture

There are three main principles behind the practice of homeopathic medi-
cine.

The law of similars: The law of similars refers to the "like cures like" theory
noted above.
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The principle of the single remedy: This principle holds that a single remedy
should cover the physical, emotional, and mental symptoms of an illness com-
bined.

The principle of the minimum dose: Only a small amount of substance is first
used in a few doses, followed by an infinitesimal amount over time.

The term homeopathy derives from the Greek homoion pathos, which means
‘similar suffering’. By comparison, the term allopathy which refers to orthodox
(conventional) medicine, comes from allos, meaning ‘different’.

Hahnemann believed that there was a vital force within everyone that was
responsible for health and healing. Homeopathy is based on the concept of holism
and the belief that every part of the body is connected; physical symptoms elicit a
psychological response, likewise psychological symptoms result in functional and
structural changes in the body. To treat a complaint, therefore, it is necessary to

treat the whole person, not just the part or organ that is affected.

1.3. The main issues of quality of homeopathic medicines

Homeopathy is a system of medicine that was born in Europe at the end
eighteenth century. Homeopaths use homeopathic remedies drugs that are prepared
according to a clearly defined procedure, using substances of mineral, vegetable
and animal origin [3, 4].

The technique of preparation of these drugs includes dilution of the original
raw materials in aqueous-alcoholic solutions or other excipients, and also potentia-
tion on different scales (Centesimal, Decimal, Fifty Millesimal). In some cases,
breeding so large that it is almost impossible to find a single molecule of the origi-
nal raw materials. The use of homeopathic medicimes (HM) is becoming common
more in our time. With increasing use of HM and the rapid expansion of the world
market, a major challenge for the authorities healthcare, the pharmaceutical indus-

try and consumers are safety and quality of HM [10].
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It is known that the safety of medicines, including homeopathic, in many
ways depends on their quality. Requirements for quality control methods ready
HM are more complex than for chemicals, especially in case of combined homeo-
pathic.

In addition, the quality of HM depends on both the quality of the technologi-
cal operations used during their production and the quality of raw materials.

High-quality medicines that meet high standards are guaranteed qualities
necessary for the patient to be able to use them safely [7]. Today, this is becoming
increasingly important as a result of the market globalization, most raw materials
for the production of HM are of foreign origin. Therefore, ensuring the basic re-
quirements for HM on at the international, national and regional levels is extremely
important issues for consumer protection.

Over the last three decades, drugs of natural origin have been increasingly
used. This is evidenced by data on the sale of phytopreparations around the world,
and it is HM are the most commonly used among them. There is a large market for
homeopathic products around the world. This is primarily due to the fact that HM
contain very large dilutions (potencies) and APl may not even be quantified in the
drug. That is why it is believed that HM are safe and do not cause side effects [8].

However, there are some aspects of HM production that could lead to poten-
tial hazards. First, not all HM are prescribed in high dilution. Sometimes they may
contain a concentrated matrix tincture made from sources of animal or vegetable
origin. Second, HM are made from a wide range of natural or synthetic sources:
minerals and chemicals, as well as plant materials, including roots, stems, leaves,
flowers, bark, pollen, lichens, mosses, ferns and algae; microorganisms, including
fungi, bacteria, viruses and parasitesplants; animal organs, tissues, secretions and
cell lines. Human materials may include tissues, secretions, hormones, and cell
lines. Some of these raw materials pose a potential hazard, even in high dilution.

Homeopathic remedies are based on the principle of high dilutions, and po-
tentially active molecules (APIs) preserve the memory of the original substance.

Therefore, the starting materials are homeopathic compositions and / or matrix
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tinctures, which are subject to a process of sequential dilution and mixing to poten-
tiation of the product with an inert carrier material (water, ethyl alcohol, glycerol,
etc.) [20, 61].

From a safety point of view, it is important to note first that although home-
opathic treatments often use ultra molecular dilutions of the starting material, there
are also much lower dilution homeopathic remedies that contain molecules that
may be active in biochemical sense. Therefore, although homeopathic remedies are
generally considered safe when properly administered, toxicological aspects should
not be neglected, especially when using low dilutions.

There are two major groups of potential hazards to HM, including those re-
lated to the origin of the materials and those related to the technological operations
used to make the final drug [35].

They are used to prepare homeopathic remedies or their stocks / matrix tinc-
tures of natural or synthetic sources, which are referred to in pharmacopoeial mon-
ographs or other normative documents. Contamination with pesticides and heavy
metals is considered to be the main problem of danger from raw materials of plant
origin. The content of toxic components in plant raw materials can vary signifi-
cantly depending on the place and region of growth. The Good Manufacturing
Practice (GMP) Guidelines, which cover the manufacturing process, premises, per-
sonnel, packaging and labeling, apply to HM as well as to conventional pharma-
ceuticals. Failure to follow these rules can lead to serious quality and safety prob-
lems, namely: incorrect identification, contamination of raw materials, cross-
contamination or accidental contamination [20, 22].

The unique characteristics of the production of HM are a number of specific
consequences that require specially qualified and experienced personnel. They
must work with toxic materials, especially fresh raw materials prone to degradation
and microbial contamination, as well as raw materials of animal origin, microor-
ganisms, secretions, etc. The properties of HM can be compromised accidentally or
intentionally by contamination of raw materials, excipients, fillers or packaging in

which the dilution is carried out.
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Where plant materials are used, all substances, including plant parts, exu-

dates or processed materials, must comply with specific national quality standards

and specifications, pharmacopoeial analytical requirements and monographs. Due

to the complex and variable nature of plant material, in particular contamination by

microbes, insects, pesticides, heavy metals, fumigants, toxins and radioactivity,

adequate feedstock control, storage and processing is of particular importance.

Manufacturers must strictly comply with the standards and regulations for deter-

mining the quality of raw materials, limit tests and additional tests [7, 11, 1223]

(table 1.1).

Table 1.1

Regulation on quality control of plant raw materials used in preparation HMs

Raw material

identification

1. Name;

2. Growth stage;

3. Part of the used plant;

4. Information about whether the raw material was pro-
cessed or collected from the wild or the place of cultiva-
tion;

5. Comparison by manufacturer or recognized laboratory,
illustrated sample description for macroscopic and micro-
scopic characteristics, as well as the analytical determina-

tion of marker substances or standard substances (if any).

Limit tests

1. Limit tests should be performed for:

» pesticides (agricultural and veterinary chemicals),

* heavy metals (if necessary, for metals such as lead, mer-
cury, arsenic and cadmium),

« fungi, bacteria, fungal toxins;

« any other relevant contamination (eg by-products of the
production of radiation products derived from ionizing ra-

diation sterilization or residues from another decontamina-
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tion procedure).

2. Limit tests should be carried out on representative raw
samples.

3. Limit tests and ranges must be in accordance with

pharmacopoeial standards.

Additional tests

If necessary, tests are carried out to determine:
1. impurities;

2. total ash;

3. water content;

4. meaning of bitterness;

5. weight loss on drying;

6. contents of radioactive contamination.

A clear description of the following characteristics must accompany each

batch of raw materials, or justify its absence:

» used part/material;

* microscopic characteristics;

« identification tests;

* purity test;

» moisture/water content;

* determination of the content of toxic components (if any);

» method of preparation of uterine tincture.

Thus, the main approach of the regulatory authorities is to ensure the quality

of HMs. Manufacturers, packers, labellers, importers and distributors of HMs or

raw materials must comply with the requirements that include effective process

control, analytical methods of analysis, storage conditions and sanitary conditions.
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CONCLUSIONS

1. Literature data on the characteristics and use of rosemary officinalis in med-
icine are summarized. The main groups of biologically active substances
contained in this plant are considered, as well as the main recipes for the
preparation of dosage forms with fresh and dried raw materials are proposed.

2. A comparative analysis of allopathic and homeopathic approaches in the
treatment of patients was carried out. The advantages of treatment with ho-
meopathic medicines based on the basic principles of homeopathy are pre-
sented.

3. The main approaches to the quality control of HMs, especially of plant and
animal origin, are considered. Information on the mandatory quality control
of the feedstock is summarized.

4. The expediency and prospects of the development of rosemary HM in the
form of a matrix tincture and granules for the treatment of diseases of the

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

In the development of homeopathic medicines of rosemary - tinctures and
granules intended for the treatment of nervous diseases, as APl used dried rose-
mary leaves, which meets the requirements of the SPhU.

2.1. Objects of researches

The objects of research were dried rosemary leaves, tincture of rosemary D1,
rosemary granules D3.

2.1.1. Characteristics of active substances

Rosemary leaves are a member of the genus Rosemary (Rosmarinus) of the
Lamiaceae family, is a dense, evergreen, fragrant perennial plant. Rosemary is a
powerful, highly branched shrub (90-200 cm high). The root system is well devel-
oped, it can penetrate 3-4 m deep. The old branches are woody, the bark is gray-
brown in color. Young branches are covered with white felt, pubescent, tetrahedral.
The leaves are oblong (2-4 cm), on a short petiole, wrapped inside. The outer sur-
face of the leaf is dark green, and the underside is white, resinous. During the
flowering period, pale blue small flowers appear. Rosemary leaves are harvested
before flowering or during the flowering period of the plant. For this, young shoots
are collected and dried, laying them thin in layers in well-ventilated rooms or out-
doors in the shade. After drying, the leaves are separated from the stems and
packed hermetically in glass containers. For faster separation of leaves from stems,
dried raw materials are laid out in the sun for several hours. For artificial drying, it
IS necessary to provide a room temperature of 35-40 °C.

Rosemary tincture D1 is a greenish-brown liquid, transparent with a smell
of alcohol and a bitter taste.

Rosemary D3 granules are white spherical granules, odorless, sweet taste.
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2.1.2. Characteristics of excipients

The following excipients were used to prepare the basic preparation of
rosemary (matrix tincture) and homeopathic granules based on it: ethyl alcohol,
purified water, sugar granules.

Ethyl alcohol (CAS No. 8001-79-4) is a clear, colorless liquid with a specif-
ic odor; store in a tightly closed original container with minimal contact with air, in
a cool, dry and ventilated area away from sources of heat, open flame and protect-
ed from light.

Purified water (SPhU 1.1, p. 308-309) is a colorless, transparent liquid,
odorless and tasteless, pH 5.0-7.0 (potentiometrically).

Sugar granules (Pills for homeopathic medicines) (SPU, type 2, 2, p.234)
granules of spherical shape of white color or light yellow color, sweet taste without

smell.

2.2. Methods of researches

Organoleptic, physicochemical, technological research methods were used in
the course of the work.

Appearance. Determination of matrix tincture was performed on organolep-
tic parameters: transparency, color, odor, taste.

Transparency (SPhU, 1st ed., suppl. 2.2.1, p. 15). A test tube made of col-
orless transparent neutral glass with a flat bottom having an inner diameter of 15
mm to 25 mm was used. The determinations were performed in diffused daylight,
looking along the vertical axis on a black background.

Color (SPhU, 1st ed., p. 2.2.2, pp. 15-17). Determined visually by compar-
ing the color of the studied samples with purified water. The comparison was car-
ried out in identical tubes of colorless transparent glass under diffused daylight
light, viewing the samples horizontally against a white background.

Relative density (SPhU, 1st ed., p. 2.2.5, pp. 19-21). Method 1 (pycnomet-

ric method) was used to measure the density.
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Dry residue (SPhU, supplement. 1, p. 2.8.16, pp. 63-64). The determination
was performed with 5.0 ml of tincture.

The alcohol content (SPhU, supplement 1, p. 2.9.10, pp. 76-82) was deter-
mined pycnometric method.

The number of sticky granules is determined in the mass of a sample of
5.0 g of granules, weighed with an accuracy of 0.01 g.

The number of granules of 1.0 g is determined in the weight of the sample
5.0 g of granules, weighed to the nearest 0.01 g. Determination of the number of
granules was performed on the basis of visual inspection in the weight of the sam-
ple 1.0 g of granules. Determine the weight of the sample 1.0 g of granules
weighed to the nearest 0.01. The final value of the account of three samples. The
number of granules in 1.0 g should be 28 - 30 pieces.

The average weight of one granule (mg) was determined after calculating
the number of granules in the sample.

Disintegration. 10.0 g of granules are added to a volumetric flask of 100 ml,
add 50 ml of water (t = 37 + 20 C). Slowly shake the flask 1-2 times per second.
Conduct at least three determinations.

Bulk volume. Determination is carried out according to the method of SPhU
(1sted., P. 2.9.15, p. 162).

The content of extractives in the base preparation was determined by evap-
oration in a water bath of a precise portion of the tincture, placed in a pre-weighed
and dried for 60 minutes in a thermostat porcelain cup. Evaporation was performed
for 30 minutes at 100°C in a thermostat to constant weight.

The content of extractives (X, %) was calculated using the formula:

X =(m;x100) / m

where: m - weight of the drug before drying, g;

m; - weight of the drug after drying, g.

Capillary and capillary-luminescent analysis. Strips 2 cm wide and 25 cm

long were cut from filter paper of the same grade perpendicular to the texture of

the paper and hung in a cylindrical glass vessel about 5 cm high and 3 cm in diam-



23

eter so that the ends of the strips touched the bottom. 5 ml of the test liquid was
added to the vessel, placed in a moderately warm room, and after 24 hours the
strips were dried and examined under daylight and UV light.

Identification of biologically active substances in tincture.

Precipitation reactions for alkaloids

A drop of tincture is placed on a glass slide. A second drop of reagent is ap-
plied (0.5 % picric acid solution, 1 % potassium permanganate solution, etc.). Then
two drops are mixed with a glass rod and observed sediment formation.

Color reactions for alkaloids

Reaction with sulfuric acid: to 1 ml of tincture add 2 drops of sulfuric acid.
Coloring is formed.

Reaction with nitric acid concentrated: to 1 ml of tincture add 2 drops of
concentrated nitric acid. Coloring is formed.

Reaction with Erdmann’s reagent, Frede's reagent, Mark's reagent: to 1 ml of
tincture add 2 drops of the reagent. Coloring is formed. [12, 34]

Identification reactions of amino acids and carbohydrates

Reaction with ninhydrin

A few crystals of ninhydrin are added to 1 ml of the tincture and the mixture
IS heated in a water bath for 10 minutes. After shaking, a blue-violet color (amino
acids) should form.

Reaction with 10% tannin solution

3 ml of tincture add 3 ml of 10% tannin solution. The mixture is shaken and
left for 10 minutes. A haze should form, followed by precipitation (proteins).

Reaction with thymol

2.5 ml of tincture is added with 5 ml of concentrated sulfuric acid and 5 ml
of a 5% alcohol solution of thymol. A red color should form after shaking (carbo-
hydrates).

Reaction with resorcinol in concentrated sulfuric acid

3 ml of tincture is heated in a water bath for 10 minutes. Add a few crystals

of resorcinol and 5 drops of concentrated sulfuric acid, heat to the formation of a
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brown color solution. After cooling, 5 ml of purified water and 5 ml of 25 % am-
monia solution are added. A yellow color with a pink precipitate should form (glu-
tamic acid, fructose).

Reaction with resorcinol in hydrochloric acid medium: to 1 ml of tincture,
add 2 ml of dilute hydrochloric acid and a few crystals of resorcinol, heat in a wa-
ter bath. A yellow-brown color (fructose, glucose) should form.

Reaction with Felling's reagent: to 2 ml of tincture add 1 ml of concentrated
sulfuric acid and place the test tube in a water bath for 5 minutes. Add 5 ml of Feh-
ling's reagent and heat in a water bath at 100°C for 5 minutes.

An orange precipitate (polysaccharides) should form [10].

Saponin identification reactions

Reactions Lafon reaction

To 2 ml of tincture add 1 drop of 10 % copper sulfate solution, 1 ml of sulfu-
ric acid and heat in a water bath. A blue-green color should form.

Reaction with chloroform

To 2 ml of tincture add 1 ml of chloroform and 5 drops of concentrated sul-
furic acid. The organic layer should be orange in color.

Reaction with vanillin: to 2 ml of tincture add 1 ml of 0.5 % alcohol solution
of vanillin, 3 drops of concentrated sulfuric acid and heat in a water bath. A yellow
or red color should form.

Reaction with Erlich's reagent.

To 2 ml of tincture add 1 ml of the reagent. Has a pink color.

Reaction with formaldehyde in concentrated sulfuric acid.

To 2 ml of tincture add 1 ml of formaldehyde and 2 drops of concentrated
sulfuric acid. A yellow color should develop slowly fading into pink color.

Precipitation reaction

To 1 ml of tincture add 4 drops of 10 % lead acetate solution. Precipitation is
observed [24, 34].

Identification reaction

Reaction with reagent.
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To 0.5 ml of concentrated hydrochloric acid, add 1 ml of tincture and 0.5 ml
of the reagent, heat the mixture in a water bath. A green-blue color should form.

Reaction with Trim-Hil's reagent.

Add 0.5 ml of reagent to 1 ml of tincture and heat on a water bath for 2
minutes. [24].

Identification reactions of tannins

General precipitation reaction.

To 2 ml of tincture, add drops of 1 % gelatin solution until turbidity forms.

Precipitation reaction.

To 2 ml of tincture add 5 drops of formaldehyde solution in concentrated
hydrochloric acid and heat in a water bath for 5 minutes. A precipitate should
form.

Reaction with vanillin in sulfuric acid.

To 1 ml of tincture add a few drops of a 1 % solution of vanillin in sulfuric
acid. A red color should form [34].

Flavonoid identification reactions

Reaction with sodium hydroxide: to 1 ml of tincture add 2 drops of 10 % so-
dium hydroxide solution. A yellow color should form.

Reaction of aluminum chloride: to 1 ml of tincture add 1 ml of 5 % alcohol
solution of aluminum chloride. A yellow color should form.

Reaction of iron (111) chloride: to 1 ml of tincture add 3 drops of 1% alcohol
solution of iron (I11) chloride. A dark green or brown color should form.

Polysaccharide identification reactions

Reaction with ammonia solution: to 1 ml of tincture add 2 drops of ammonia
solution. A dark yellow color (mucus) should appear.

Reaction with concentrated hydrochloric acid: to 1 ml of tincture add 2
drops of concentrated hydrochloric acid. A yellow-green color (mucus) should
form.

Reaction with iodine solution: to 1 ml of tincture add a few drops of iodine

solution. A yellow or brown color should form (cellulose).
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Reaction with sodium hydroxide solution: to 1 ml of tincture add 2 drops of
10% sodium hydroxide solution. A yellow color should form (dextrin).

Reaction with Felling's reagent.

To 2 ml of tincture add 2 drops of an aqueous solution of copper sulfate (so-
lution A) and 2 drops of solution B (potassium-sodium salt of tartaric acid). A blue
precipitate should form (starch).

Reaction with a-naphthol in sulfuric acid.

To 1 ml of tincture add 2 drops of 20% alcohol solution of a-naphthol and 1
drop of concentrated sulfuric acid. A pink color (inulin) should form.

Identification of excipients in granules. Accurate weighing of 0.5 g of sat-
urated granules is placed in a 50 ml beaker, 10 ml of water are added and stirred
until the granules are completely dissolved. Reagents are added to 2 ml of an aque-
ous solution of granules and by color determine the content of biologically active
substances.

Reaction with a cobalt chloride solution.

0.1 g of granules are dissolved in 3 ml of water, 1 ml of 1 M sodium hydrox-
ide solution and 2-3 drops of 0.1 M cobalt chloride solution are added. Pink color-
ing should form.

Reaction with Felling's reagent: 0.1 g of granules are dissolved in 3 ml of
water in a test tube. Add 0.5 ml of 1 M hydrochloric acid solution and place the
tube in a water bath for 3 minutes. Add 3 ml of the reagent and heat at 100° C for 5
minutes. An orange precipitate (galactose, glucose, lactose) should form.

Reaction with ammonia solution

10.0 g of granules D3 are dissolved in 3 ml of water, 3 ml of 25 % ammonia
solution are added and heated for 10 minutes. A yellow color should form.

Reaction with potassium hydroxide 5.0 g of granules D3 are ground in a
mortar. 0.1 g of the resulting powder is added to a porcelain cup and 3 drops of a 2
M potassium hydroxide solution are added. Add a piece of solid potassium hydrox-
ide. A yellow color should appear.

Identification by TLC
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Qualitative determination of sugars was carried out by TLC using a Silufol
plate [36].

For chromatographic determination, a mixture of solvents was used: n - bu-
tanol - acetone - water in the ratio (4:5:1). Chemically pure solvents were used to
prepare the system.

To develop the plates, we used the treatment procedure with a 50% alcohol
solution of thymol with concentrated sulfuric acid. The plates were heated in a
thermostat at a temperature of 100°C. For the chromatographic determination of
sugars contained in the tincture, 0.1 ul of 0.02 % aqueous solutions of fructose,
glucose, sucrose, and lactose were used as a reference solution.

On the start line of the chromatographic plate, 0.1 pl or 0.2 ul of test solu-
tion are placed. Lifting height 10 cm. The plates were dried under draft in air. On
the chromatogram of the tested solutions, pink spots were observed at the level of
the reference solutions.

Qualitative determination of phenolic compounds was carried out by
TLC in the solvent system: toluene - ethyl acetate - formic acid - water in the ratio
(10:100:100:10).

To prepare the system, brand solvents chemically pure were used. To devel-
op the plates, they were treated with a 10 % alcohol solution of aluminum chloride.
The plates were heated in a thermostat at a temperature of 100°C.

For the chromatographic determination of phenolic compounds contained in
the tincture, 0.1 ul of a 0.02 % standard alcoholic solution of caffeic acid and 0.1
ul of a 0.2 % solution were used as a reference solution rutin.

0.1 ul of the test solution was applied with pipettes to the start line of the
chromatographic plate. Lifting height 10 cm. The plates were dried under draft in
air. On the chromatogram of the test solutions, a bright yellow spot was observed
at the level of the rutin reference solution and a bright blue spot at the levels of the
caffeic acid reference solution [34].

Qualitative analysis of amino acids was carried out by thin-layer chromatog-
raphy on Silufol plates.
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To study the amino acid composition, a system of solvents was used: n-
butanol — acetic acid — water (4:1:1). The ratio of solvents was taken in volume
parts.

Solvents for the preparation of systems used brand chemically pure. For the
detection of amino acids in the tincture, one-dimensional thin layer chromatog-
raphy was performed in comparison with standard 0.1 % alcohol solutions of ami-
no acids. Spots on the plates were applied with a pipette, 10 ul of tincture. The
plates were dried under draft in air. The chromatogram was treated with a 0.2 %
solution of ninhydrin in butane saturated with water and heated in an oven at a
temperature of 100-105°C for 10 min. To detect amino acids, their ability form
purple and pink colored zones (proline - yellow) after treatment with the reagent
was used [168].

Quantitative content of flavonoids was determined by spectrophotometric
method [1].

The original test solution.

Place 10.0 g of tincture (exact portion) in a 100 ml conical flask, add 7.0 ml
of 250 g/L hydrochloric acid solution, 70 ml of acetone and reflux for 1 hour in a
water bath. Chilled the resulting solution is quantitatively transferred to a volumet-
ric flask with a capacity of 100 ml with acetone and bring the volume of the result-
ing solution to the mark, mix.

20.0 ml of the resulting solution is placed in a separatory funnel, add 20 ml
of water and extracted three times with ethyl acetate in portions of 15, 10 and 10
ml. All ethyl acetate extracts are placed in a second clean separatory funnel and
washed twice with water in 50 ml portions. The water-washed ethyl acetate extract
was filtered through a paper filter of 10 g of anhydrous sodium sulfate into a 50 ml
volumetric flask. Wash the filter and separatory funnel with ethyl acetate, make up
to volume with the solution in the flask.

The optical density of the test solution was measured at a wavelength of 438

nm in a cuvette with a layer thickness of 10 mm
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The content of the amount of flavonoids (X,%), in terms of quercetin calcu-
lated by the formula:
A; x 100 x 50 x 25 xmg x 5 x 1 x 100

my x 20 x 10 x 50 x 20 x 25 x Ay

where: A; is the optical density of the test solution, nm;
Ay is the optical density of the standard solution, nm;
m; is the mass of sample tincture, g;
mo is the weight of a sample of quercetin standard sample, g.

The original standard solution.

20.0 mg (exact portion) of a standard sample of quercetin was placed in a
volumetric flask with a capacity of 50 ml, 40 ml of acetone was added and dis-
solved by placing the flask in an ultrasonic bath for 5 minutes. The volume of the
solution was adjusted to the mark with acetone and stirred. Place 5 ml of the result-

ing solution in a 20 ml volumetric flask and make up to the mark with acetone.
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CONCLUSIONS

1. Homeopathic raw materials were used as objects of study, such as: dried
rosemary leaves, rosemary tincture D1, homeopathic granules D3.
2. Organoleptic, physical, chemical and technological research methods

were used in the development of the homeopathic medicines of rosemary.
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CHAPTER III.
DEVELOPMENT OF THE TECHNOLOGY OF HOMEOPATHIC
MEDICINES OF ROSEMARY

3.1. Development of technology and research of homeopathic basic

tincture of rosemary

3.1.1. Justification of the time of infusion of raw materials

Production and quality control of HMs is carried out in the world according
to pharmacopoeias, in particular for Ukraine - according to the SPhU. Also, the use
of Dr. W. Schwabe's guide and the German Homeopathic Pharmacopoeia is tem-
porarily allowed for some HMs.

According to the manual, the preparation of basic preparations of rosemary
is carried out using dried raw materials (rosemary leaves) according to method 4a,
given in the SPU (1 ed.). Matrix tincture of rosemary D1 was made by maceration
in the ratio (1:10) using alcohol ethyl 90% [37].

According to method 4a, the crushed raw material is mixed with a calculated
amount of 90 % ethyl alcohol and kept at a temperature of 16°C for 8 days at daily
stirring, then the raw material is squeezed and defended for 8 days, after which the
liquid is filtered.

In order to justify the time of infusion of raw materials, we made 5 samples
of matrix tincture of rosemary with different infusion times (from 5 days to 9
days):

Sample 1 - 5 days of infusion.

Sample 2 - 6 days of infusion.

Sample 3 - 7 days of infusion.

Sample 4 - 8 days of infusion.

Sample 5 - 9 days of infusion.
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Therefore, in order to determine the effect of maceration time on the physi-
cal and chemical parameters of the obtained tinctures, we studied their indicators,
the results of which are shown in table 3.1.

Table 3.1
Physical and chemical parameters of the matrix tincture of rosemary D1 de-

pending on the time of infusion

Indicators Infusion time, days
5 6 7 8 9
Color green-brown
Odour tart, sweet, specific, weak
Taste bitter, burning
Transparency liquid is transparent, there are no mechanical inclusions
Ethanol 89.05 + 88.80 + 88.70 + 88.10 + 88.05 +
content,% 0.50 0.30 0.30 0.50 0.30
Relative 0.818+ 0.819 + 0.820 + 0.821 + 0.825 +
density,kg/m? 0.002 0.002 0.002 0.002 0.002
Dry 3.62+0.05 | 3.70£0.05 | 3.77£0.03 | 4.15+0.05 | 4.16 £ 0.05
residue,%
Flavonoids 0.032 + 0.030 + 0.033 + 0.044 + 0.045 +
content (%) 0.002 0.003 0.005 0.002 0.002
in terms of
guercetin

Notes: n=5; P =95%

As can be seen from the results of research, when infused for 5 -7 days there
is a smaller amount flavonoids, and in the case of increasing the infusion time to 9
days, this figure does not change significantly.

The values of density and dry residue for the basic preparation of rosemary
X1 are objective and are within acceptable limits. Thus, the results of the study jus-
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tify the need to comply with these regimens of maceration in the manual, which is
8 days.

3.1.2. Technology of preparation of rosemary mather tincture in a

pharmacy

On the basis of the conducted experimental researches and the received re-
sults we have developed technology of mather tincture of rosemary D1.

The first main stage of the technological process for all medicines is the pre-
paratory work, in particular: preparation of the premises, auxiliary materials,
equipment, packaging, API, excipients and solvents.

Production facilities where HM is manufactured must be wet cleaned with
detergents and disinfectants. The floor should be washed at least once a shift,
walls, doors - at least once a week. The ceiling is cleaned of dust once a month
with the help wet cloth. All working surfaces of equipment, apparatus, small
mechanization used in the technological process are subject to periodic washing
and disinfection. Change of technological clothes and footwear should be carried
out at least 2 times a week, and for needs - more often. Personnel hands should be
treated before and during the work, but at least 3 times per shift.

In the manufacture of tinctures special attention should be given to the fact
that all dishes must be thoroughly washed and dried. The glass from which the
equipment is made and the work surfaces must not contain heavy metals and com-
ponents that absorb or emit electromagnetic waves. At the beginning of each shift,
the condition and cleanliness of the scales, as well as other small pharmacy inven-
tory are checked.

The scheme of rosemary mother tincture technology in pharmacy is shown
in Fig. 3.1.

The production of tincture consists of the following stages: preparation of

medicinal plant raw materials of dried rosemary leaves, ethyl alcohol 90 %.
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Conduct input control of raw materials in accordance with the relevant mon-

ograph of the German Homeopathic Pharmacopoeia and guidelines of Dr. Shwabe.

Prepare 90 % ethyl alcohol from 96 % using tables.

Sanitary training of
personnel, equipment,

Calculation of the
amount of drugs and

premises eXCipientS
Input
Preparation of medicinal \ v control
plant raw materials - dried Preparatory work
rosemary leaves,
preparation of 90 %
ethyl alcohol
A 4
Weighing of raw materials [ Preparation of Written
v rosemary mather control
— ) tincture
Grinding dried rosemary ||
leaves
Add 10 parts of 90 % ethyl
alcohol to the crushed Nl
rosemary leaves
v Physical
Maceration for 8 days N Quality control of control
rosemary mother
Extraction of raw materials, tincture Chemical
infusion 8 days control
Control during the v
dispensing [ | Packaging and
labeling of
rosemary mother
Preparation of sealing tincture

material

Preparation of labels

Fig. 3.1.

Scheme of rosemary mother tincture technology in pharmacy conditions
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Preparation of rosemary mother tincture

The tincture is prepared as follows: 10.00 g of dried rosemary leaves are
weighed on a balance and transferred to a mortar. Grind thoroughly with a pestle.
On a technical balance, pre-treated, weigh 100.00 g of ethyl alcohol 90 % (v/v) and
transfer half into a mortar to the crushed raw material. Thoroughly mix the con-
tents of the mortar, transfer to a dark glass bottle and wash off the remaining raw
materials with the rest of ethyl alcohol.

The bottle is tightly closed with a cork and left for 8 days for maceration at
room temperature, stirring daily. After that, the raw material is pressed through a
press strainer and the resulting tincture is left for 8 days in a dark place, after which
it is filtered, quality control is carried out and, accordingly, formalized.

Quality control of rosemary mother tincture

Quality control of tinctures is carried out in appearance, identification, de-
termine the relative density, dry residue and concentration of ethyl alcohol.

Packing and labeling of rosemary mother tincture. The finished tincture
iIs transferred into dark glass bottles with a capacity of 50 ml, sealed with a stopper
and a lid. The label indicates the name of the medicinal product, dilution, weight

and date of preparation.

3.1.3. Physical and chemical research of rosemary mother tincture

The next stage of our research was capillary analysis.

Capillary analysis of rosemary mother tincture D1 was performed according
to the method of "Plan" at a temperature of 16°C and a relative humidity of 54 %.

The lifting length of the tincture was 104 mm; upper zone 25 mm - water
transparent, light yellow; 20 mm - transparent zone of greenish-yellow color; lower
zone 5 mm - greenish brown; 15 mm - brown area; 3 mm base - light brown.

The results of capillary analysis of the tincture are shown in table 3.2.
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Table 3.2

The results of capillary analysis of rosemary mother tincture D1

Zone and size

Coloring in daylight

Coloring in UV light

1 zone -2.5cm

Light yellow,

transparent

Green with blue
manifestations,

transparent

2 zone - 0.4 cm

Greenish yellow,

transparent

Greenish yellow,

transparent

3zone-1.6cm

Brown-yellow, transparent

Light yellow, transparent

4 zone - 0.5cm

Greenish brown, opaque

Yellow, not transparent

5zone-1.2cm

Light - brown, not transpar-

ent

Light - brown, not transpar-

ent

6 zone - 0.3 cm

Brown, not transparent

Brown, not transparent

Base - 0.3 cm

Light brown,

not transparent

Light brown,

not transparent

Length - 10.4 cm

We have studied the main groups of biologically active substances (BAS),

which are part of the tincture. For this purpose, qualitative reactions to the main

groups of active substances, chromatographic and spectrophotometric methods of

analysis were used.

With the help of well-known qualitative reactions, the presence of biologi-

cally active substances in the rosemary mother tincture D1, in particular, alkaloids,

essential oils, tannins, was established. The results of the identification of alkaloids

in the composition of rosemary tincture D1 are presented in table 3.3.

Table 3.3

Identification of alkaloids in rosemary mother tincture D1

Reagent

Tincture D1

Precipitation reactions
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1 lodine reagent in saturated potas-
sium iodide solution
2 Dragendorf's reagent Yellow precipitate
3 1% solution of potassium per- White precipitate
manganate
4 Zonenstein's reagent Yellowish-green precipitate
5 0.5% solution of picric acid Yellow precipitate

Specific reactions

1 Reagent - formaldehyde, sulfuric

acid

2 Erdman's reagent Yellowish color

The results obtained indicate the presence of alkaloids in the mother prepara-
tion of rosemary D1.
The results of the identification of tannins in the mother preparation of
rosemary D1 are presented in table 3.4.
Table 3.4

Identification of tannins in rosemary mother tincture D1

Ne Reagent Tincture D1
1 1% gelatin solution. White precipitate
2 1% quinine chloride solution White precipitate
3 1% solution of formaldehyde in White precipitate
concentrated hydrochloric acid
4 1% solution of iron chloride Green color
5 Bromine water. White precipitate
6 1% solution of vanillin in an acid- Brown-red color

ic medium
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According to the obtained results of coloring it is established that tincture of
rosemary D1 contains tannins.
The results of the identification of saponins in the composition of the mother

tincture of rosemary D1 are presented in table 3.5.

Table 3.5
Identification of saponins in rosemary mother tincture D1
Ne Reagent Tincture D1
1 Formaldehyde in sulfuric acid Yellowish-pink color
conc.
2 10% solution of lead acetate White precipitate
3 Reaction with chloroform and sul- | Yellow-orange color of the or-
furic acid conc. ganic layer
4 Lafon's reaction Blue-green color
5 Reaction with 0.5% solution of Reddish color

vanillin in sulfuric acid

The data obtained indicate that the tincture contains saponins. The results of
the identification of iridoids in the composition of the mother preparation of rose-

mary D1 are presented in table 3.6.

Table 3.6
Identification of iridoids in rosemary mother tincture D1
Ne Reagent Tincture D1
1 Reagent with hydrochloric acid Greenish coloration

According to the results, the tincture contains iridoids. The results of identi-

fication of sugars in the composition of basic drugs are presented in table 3.7.
Table 3.7

Identification of sugars in rosemary mother tincture D1

Ne Reagent Tincture D1




39

Starch

1 Fehling's reagent Dark green intense color
Dextrin

2 10% sodium hydroxide solution Yellow color

Cellulose

3 lodine solution Brown-yellow color
Mucus

4 Ammonia solution Brown-yellow color
Inulin

5 Alcoholic solution of a-naphthol Pink color

in sulfuric acid

The obtained results indicate that the mother preparation of rosemary D1

contains polysaccharides.
The results of the identification of flavonoids in the mother preparation of

rosemary D1 are presented in table 3.8.

chloride

Table 3.8
Identification of flavonoids in rosemary mother tincture D1
Ne Reagent Tincture D1
1 10% sodium hydroxide solution Yellow-orange color
2 1% alcoholic solution of iron (111) Yellow color
chloride
3 5% alcohol solution of aluminum Yellow color

The obtained results of yellow coloring indicate that the basic preparation of

rosemary D1 contains flavonoids.

Identification of phenolic acids also carried out in UV light for specific blue

fluorescence.
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To detect and identify phenolic compounds, we used the spectrophotometric
method. The optical density of the studied tincture was measured on an SF-2000
spectrophotometer at a wavelength of 328 + 2 nm; ethyl alcohol 90 % was used as
a reference solution.

To determine the amount of phenolic acids, the UV spectrum of rosemary
tincture was analyzed, as a result of which a match was found with the spectrum of
rosmarinic acid (A=327-330) (table 3.9).

Table 3.9

Spectral characteristics of rosemary tincture D1

UV spectrum

maximum 328 =2 nm
shoulder 2 =327 — 330 nm

As we can see, the presence of rosmarinic acid was reliably established in
the studied tincture of rosemary D1.

Thus, the main groups of biologically active compounds (alkaloids, flavo-
noids, tannins, saponins, iridoids, polysaccharides) were found in the mother tinc-

ture of rosemary D1 using well-known qualitative identification reactions.

3.1.4. Chromatographic study of mother tincture of rosemary D1

Identification of biologically active substances in the homeopathic matrix
tincture of rosemary X1 was also carried out using thin layer chromatography.

The first stage of our research was the choice of the optimal system of sol-
vents for different groups of biologically active substances. We also used standard
substances — “marker”.

The determination of phenolic compounds was carried out with phenolic ac-
id standards in a solvent system, in particular: chloroform-ethanol (4:1), butanol -
acetic acid-water (4:1:2). After drying, the chromatograms were viewed under UV

light and five to eight adsorption zones with blue and greenish-blue fluorescence
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were observed. The adsorption zone of rosmarinic acid in the tincture was charac-
terized by the highest luminescence intensity, which allows us to conclude that this
compound predominates in the composition of the studied preparation.

The adsorption zones were compared with the adsorption zones of standard
samples of phenolic acids. Thus, among the phenolic compounds, the presence of
rosmarinic, caffeic and cinnamic acids were reliably detected in the composition of
the studied tincture.

In order to identify alkaloids, we used a system of solvents: chloroform -
ethyl alcohol (9:1); butanol - acetic acid (100:5).

Revealing reagent: Dragendorff's reagent, iodine vapor (respectively).

The length of the mobile phase was 11 cm.

Chromatograms were dried and processed with the appropriate revealing re-
agent, after which the results were analyzed in daylight and UV light.

Alkaloids were detected by the presence of brown-violet spots. Salts of alka-
loids were converted to the state of bases. Identification of the spots obtained indi-
cates the presence of alkaloids in the composition of the matrix tincture of rose-
mary D1.

To detect saponins, a solvent system was used: isopropanol - water - chloro-
form (30:10:5).

Identification of saponins in rosemary D1 tincture was determined by the
presence of dark green spots with R =0.22 and 0.77.

For the identification of amino acids, a solvent system was used: ethanol -
water (95:5).

Revealing reagent: 0.2 % alcohol solution of ninhydrin and heating for 15
minutes. Amino acids were identified by the presence of pink-violet or purple
spots. The results of amino acid identification are presented in table 3.10.

Table 3.10

Amino acid identification results

Spot Rt Color after Ry Color Amino
No. value of | treatmentby | value of | “marker” acid-
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tincture reagent “marker” “marker”
1 0.14 Purple 0.12 Purple Ornithine
2 0.18 Light purple 0.16 Purple Asparagine
3 0.24 Purple 0.21 Light pur- | Arginine
ple
4 0.23 Yellow-purple | 0.22 Light pur- | Aspartic
ple acid
5 0.28 Purple 0.26 Purple Glycine
6 0.32 Yellow-brown | 0.31 Purple Glutamic
acid
7 0.45 Pink 0.43 Yellow- Alanine
purple
8 0.62 Pink-purple 0.62 Brown Valine
9 0.64 Brown 0.63 Brown Tryptophan

According to the

results, the homeopathic tincture of rosemary D1 had 9

spots, which had almost the same values of Rf and color as the "marker".

3.2. Development of technology and physical and chemical research of

homeopathic granules rosemary D3

Homeopathic medicines in Ukraine are prepared and their quality control is

carried out according to the main standardizing document - SPhU (1st ed., 2nd

ed.). According to the definitions of the European Pharmacopoeia (EPh 7.4

04/2012:2153 "Sugar granules (pills)" are drugs of solid consistency obtained from

sucrose, lactose or other suitable excipients. They have adequate mechanical

strength, which does not allow to crumble or disintegrate. They are intended to be

saturated or coated with one or more rare homeopathic remedies.

Saturated homeopathic pills must meet the requirements of the article "Ho-

meopathic saturated pills" (SPhU). In the production, packaging, storage and sale

of granules for homeopathic medicinal products, measures must be taken to ensure
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the necessary microbiological purity in accordance with the requirements of the ar-
ticle "Microbiological purity of medicinal products™ (SPhU).

Method for the production of homeopathic granules.

In a glass transparent bottle with a volume of 50 ml (1.5 - 2 times more than
the mass of granules), we weigh 20.0 g of sugar granules, add 0.2 g (6 drops) of
70% ethyl alcohol and a few shake the bottle once. Next, add 0.2 g (6 drops) of
matrix tincture rosemary D1, cork the bottle with a cap wrapped in a parchment
capsule and shake vigorously for 10 minutes. After that we pour out granules on a
parchment capsule and air dry. Dried granules of rosemary D3 are placed in a dark
glass bottle or a plastic container, close and leave in a dry, dark place at a tempera-
ture not exceeding 25°C. The scheme of the preparation of homeopathic granules

are shown in figure 3.2.

Initial substances

— 7 \

Matrix tincture rose-
mary D1 Sucrose ganules Ethyl alcohol 60 %
v ¥ ¥
Weighing 0.1 gof | Saturation of Saturation of
tincture granules 10.0g |[¥| granules10.0g

!

Drying on a parchment capsule

v

Quality control

v

Packing, registration for dispensing

Fig. 3.2. The scheme of technological process of preparation homeopathic

granules rosemary D3

Organoleptic and technological quality indicators obtained homeopathic
granules of rosemary D3 are shown in table 3.11.
Table 3.11
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Quality indicators of the obtained rosemary granules D3

Indicator Observation

Description White spheres of sweet taste,
spherical shape

Solubility Easily soluble

Decomposition, min 25+0.5

The number of sticky granules,% 1.0£0.5

Bulk volume, g/cm3 0.78 £0.03

Loss on drying,% 1.25+0.03

The number of granules in 1.0 g, pieces 30+ 1

The obtained data testify to satisfactory organoleptic and technological indi-
cators of the quality rosemary granules D3, which are within the permissible limits
and meet the requirements of the State Pharmacopoeia of Ukraine (2nd ed. sup-
plement 2, homeopathic pills are saturated).

The results of the identification reactions of the main groups of biologically
active substances and excipients in the composition of homeopathic granules of

rosemary D3 are presented in table 3.12.

Table 3.12
Identification of sugars in the composition of rosemary granules D3
No Reagent Rosemary granules D3
1 Cobalt chloride solution Pink color
2 Fehling's reagent Orange precipitation
3 Reaction with ammonia solution Yellow color
4 Reaction with potassium hydroxide Yellow color

As can be seen from the data in the table, excipients in the composition of
homeopathic granules can be determined using the above reactions, which are spe-

cific for the detection of sugars.
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Determination of biologically active substances in the composition of the
granules was carried out using colored reactions after evaporation of an aqueous
solution of granules on a water bath. The results of identification reactions of dif-
ferent groups of biologically active substances in the composition of homeopathic
granules of rosemary D3 are shown in Table 3.13.

Table 3.13

Identification of biologically active substances in the composition of

homeopathic granules of rosemary D3

Ne Reagent Rosemary granules D3
Flavonoids

1 10% alcohol solution of sodium hydroxide Yellow color

2 1% alcohol solution of iron chloride Brown color
Saponins

3 10% solution of lead acetate Opalescence
Tannins

4 1% solution of vanillin in sulfuric acid Red color

Carbohydrates
5 Reaction with thymol Red color
Mucus
6 Ammonia solution Yellow color

According to the results of research it is established that the granules contain
the main BAS, namely: flavonoids, alkaloids, saponins, tannins, mucus, bitters,
carbohydrates.

According to the obtained results, the proposed reactions can be used to
identify the main groups of BAS and to assess the quality of the developed homeo-
pathic granules. The obtained research results can be implemented in the work of
homeopathic pharmacies in the development of complex homeopathic medicine,

which include rosemary preparations.
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CONCLUSIONS

The effect of infusion time on the physicochemical and technological indica-
tors of the quality of rosemary tincture has been studied. It has been estab-
lished that the optimal infusion time is 8 days. This period is sufficient for
the release of active substances from medicinal raw materials.

The technology of homeopathic matrix tincture of rosemary X1 was devel-
oped and the presence of the main groups of BAR in it, in particular, alka-
loids, flavonoids, saponins, tannins, iridoids, was studied using the TLC
method and well-known qualitative identification reactions.

Based on the results of organoleptic, physical, chemical and technological
studies, a technology of preparation of rosemary granules D3 in pharmacy
conditions has been developed. Methods for quality control of granules are

proposed, they meet the requirements of the SPhU.
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GENERAL CONCLUSIONS
According to the results of the analysis of literary sources, it was found that the
number of patients with diseases of the nervous system is constantly growing.
Significant portion drugs for the treatment of these diseases are drugs of syn-
thetic origin, which in most cases lead to side effects. actions.
The prospects for the development of safe homeopathic rosemary medicines
for the treatment of patients with diseases of the nervous system are consid-
ered.
Analyzed information about the quality control of homeopathic medicines and
the need to develop effective methods of quality control.
According to the results of the experimental studies, the optimal infusion time
was established and the homeopathic technology of rosemary matrix tincture
was developed, its organoleptic, physico-chemical characteristics were studied.
A technology for homeopathic granules of rosemary X3 based on matrix tinc-
ture D1 has been developed. Methods for controlling the quality of granules in
accordance with the requirements of the SPhU have been proposed.
Based on the results of the master's work, article was published in the collec-
tion of materials of the 7th International scientific and practical conference “In-
ternational scientific innovations in human life” (January 19-21, 2022, Man-

chester).



48
REFERENCES

1. bybenuukopa B. H., Crapuak 0. A. Banunanus MeToquKU KOJIMYECTBEHHOTO
oTpejiesieHus] CyMMBbI (hJIaBOHOUJIOB B TpaBe uabpena. Hayuneie Benomoctu ben-
TOPOJICKOTO rocynapcTtBeHHoro yHuBepcurera. Cepus: Menununa. dapmanus.
2012. Ne 22-1 (141). C. 157-160.

2. Bapmnaxosckas U., CepebpsakoB C. I'omeonatuueckuii peHeccanc. Pemenuym.
2010. Nel1. C. 3-14.

3. 'aneman C. JledeHue XpoHUYECKUX O0JIe3HEH M roMeornaTuyeckas JOKTPHUHA:
nep. ¢ uci., HeM., aurit. Kanununrpaa: OJIJIO, 2003. 230 c.

4. T'aneman C. OpranoHn BpauebHoro uckyccrsa. M.: Atnac, 2012. 206 c.

5. T'oBopyn M. ., TuxomupoB A.A. 3ammTHOe AeiicTBUE IPUPHBIX Maces MpH
BHEIIIHEM TaMMa-00JIydeHUN KUBOTHBIX. Menuimua karactpod. 2014. Ne3 (87).
C. 59-62.

6. 'oBopyn M. U., Tuxomupos A. A., Epemenko A. E. D¢dupHbie Maciia Kak UM-
MYHOCTUMYJISITOPBI U a1aliTOr€Hbl. ApOMaKOppEeKLUs NCUX0(PU3UIECKOTO COCTOS-
HUs YenoBeka: Matep. 4-if MextyHap. HaydHO-TIpakT. kKoH(. fnta, 2014. C. 34-43.
7. 'omeonarnueckas papManusi cerofHs: npoOsiemsl U MyTH ux pemenus / T.A.
Coxkonbckas [u ap.]. @apmanms. 2012. Nel. C. 40-42.

8. 'omeonaruueckue ekapcTBeHHbie cpeacTBa / A.B. [larynun [u ap.]. M.: 3Hak,
2011. 352 c.

9. 'omeonaTrueckue npenaparsl B TEPANUU OCTPBIX PECIUPATOPHBIX HHPEKIHNHN y
neteit /A6pamoBua M. JI [u ap.]. [Ipaktuka neguatpa. 2013. Ne5. C. 15 - 19,

10. I'ymon JI. TI.,, Momuy O. II. AkTyaslbHICTh 3aCTOCYBaHHS TOMEOMATIi SIK
XOJIICTUYHOTO METOAY B JISIIBHOCTI JIIKaps 3arajibHOi IPAKTUKHA — CIMEMHOI Meau-
nunau. Cimeitna mequnnna. 2013. 4 (48). C. 112-114. 56

11. JlepxxaBua ®apmakomnest Ykpaiau : B 3 1. / JAIT «YVkpaincekuii HaykoBuii dhap-
MaKOIMEWHUM LEHTP SKOCTI JIKapChKUX 3aco0iB». 2-¢ BUA. XapkiB : JlepxaBHe
HIJIPUEMCTBO «YKpaiHChKUI HayKOBHM (DapMaKOMEWHHUI LEHTP SAKOCTI JIKApPCh-

KHUX 3aco0iB», 2014. T. 3. 732 c.



49

12. JlepxxaBua ®apmakomnest Ykpaiau : B 3 1. / JIII «YVkpaincekuii HaykoBuii dhap-
MaKOTEHHUM TEHTP SIKOCTI JIKapChKUX 3aco0iB». 2-¢ BUJI. XapkiB : JlepkaBHe
HIIIPUEMCTBO «YKpaiHChKUIT HayKOBHUM (hapMaKONEeWHUI LIEHTP SIKOCTI JIKapCh-
KHuX 3aco0iBy», 2014. T. 2. 724 c.

13. Jlepxapna ®apmakomness Ykpainu. Jomos. 1. / Il «HaykoBo-excrnepTHuit
dapmaxonerinuit eatpy». 1—e Bua. Xapkis : PIPEL, 2004. 520 c.

14. JlepxaBua dapmakomess Ykpainu. Jlomos. 2. / JIl «HaykoBo-excrnepTHuit
dbapmakoneinuii neHTp». 1—e Bua. Xapkis : PIPET, 2008. 618 c.

15. lep>kaBHHIA peecTp Jikapchkux 3aco0iB Ykpainu / MO3 Ykpainu, 2018. URL:
http://www.drlz.com.ua/ (nara 3sepuenss: 01.05.2021).

16. 3inuenko O. M. CraH HeBpoJIOTI4HOI ci1y»0u B Ykpaini B 2015 pori. / O.M.
3inuenko, T. C. Mimenko. CTaTuCTHYHO-aHATITHYHAN JOBITHHUK, Xapkis, 2016.
C. 23.

17. 3o3yns 1. C., 3o3yns A. 1. EnigemMionoris uepeOpoBacKyIspHUX 3aXBOPIOBAHb
B YKkpaini. Ykpaincekuii Mequunuit yaconuc. 2011. Ne 5. C. 38—-41.

18. Kapsacapckuii b. JI. HeBpo3sl: pykoBOJCTBO Uisl Bpaueit, 2-e u3., nepepad. u
nor. M. Mengununa, 1990. — 576 c.

19. KoBanenko B. M., Cipenxo FO. M., loporoit A. I1. XBopoOu cuctemu KpoBo-
00Iry y CTpYKTypl CMEPTHOCTI HaceleHHs YKpainu: mipu Ta peanbHicTh // Ma-
tepianu XIV HamionaneHoro KoHrpecy kapziosoriB Ykpainu. Kuis. 2013. 150 c.
20. KoxeBnukoBa, E.B. 'omeonarus nis Bcex. Bonrorpan: usza-so Boarl' MY,
1999. 176 c. 57 21. Komonkas E. B. CoBpemeHHble MOAX0/IbI K ICUX0(hapMaKoTe-
panuu TPEBOXKHBIX paccTpoilcTB. dapMalieBTHUECKU BECTHUK: UH(POPMAIMOHHO-
aHanutudeckas razera. 2005: 13 (376); 26.

22. KopssikoBa O. A. Co3naHue KOHLENIMU roMmeonatudyeckor dapmanuu. HoBas
anrteka. 2000. Ne4. C.8-14.

23. Kpunommna H. A. IlpuBepKE€HHOCTh MAIMEHTOB I'OMEONATUYECKOMY METOAY
JICYEHHUS] M UX OUEHKa 3(P(EKTUBHOCTH MPUMEHEHHS] TOMEONaTHYECKUX JieKap-

CTBEHHBIX cpeACTB. BecTH. HOBBIX Men. TexHonorui. 2012. T 19, Ne 2. C. 166-167.



50

24. Kypkun B. A. ®apmakorHo3usi: YUeOHUK AJisi CTYACHTOB (hapMalleBTHUECKUX
BY30B ((akynsTeroB). Camapa: OO0 «Odopt», 2019. 1278 c.

25. Kypkuna A. B. ®naBoHouasl hapMakorneiHbix pacteHuit: Mmonorpadus; Ca-
mapa: OO0 «Odopt», 'BOY BIIO CamI'MVY Munsnpascorpa3sutus Poccun,
2012. - 290 c.

26. Jleun O. C. AAropuT™Mbl JUATHOCTUKU U JEUYECHUS JEMEHLIUH. 3—€ U3/., UCIP.
u gon. M.: MElnpeccundopm, 2011. C. 410.

27. Jlikapceki pocnunan: Ennukinonenuunuii noiaauk / Biam. pea. A. M. ['poagin-
cekuit.— K.: BugaBuunrBo «Ykpainceka Enmmkmonenis» im. M. II. baxkana,
VYkpaincbkuit BUpoOHUUYO-KOMeEpIiitHUHN 1IeHTp «Omimmy, 1992. 544 c.

28. Jloreunenko JI. A., Xasimenko JI. A., Mapko H. B. Apomaruueckue pacteHus
cemeiictBa Lamiaceae qist putorepanuu. @apmanus u papmaxonorus. 2016. T. 4,
Ne 4. C. 34-47.

29. JIro6uuk B. H., Mupommnyenko H. B., ['omy6oBa T. ®@. Knaccudukarms pac-
TEHUU U UX A(UPHBIX Maces, IPUMEHSEMBbIX B a’podUTOTEpaNuu, UX Je4eOHbIe
b dexTer. KpbIMcKuil XKypHaAT 3KCHEPUMEHTAIBHOW U KIMHUYECKOW MEIUIIUHBI.
2012. Tom 2, Ne 1-2 (5-6). C. 94-97.

30. MudraxyrauaoB C.I'. 'omeomaTtuss u ajmionatusi: OT MPOTHUBOIIOCTABICHUS K
uaTerpanun. [lomukmuauka. 2016. Ne4. C.29-31. 58

31. CemenoBa A.M. [{yma romeonaruu.M.: 3nak, 2000, 185 c.

32. TuxomupoB A. A., T'oBopyn M. U 3ammrHoe neiicTBUe d3(UPHBIX Macel TpH
OO0JTy4YE€HUU XUBOTHBIX M BO3MOXHOCTh MX HCIOJIb30BaHUS y yenoBeKa. broie-
teHb ['ocynapcrBenHoro Hukurckoro 6orannueckoro cana. 2015. Ne 114. C. 31-
38.

33. ToxceipoBa 3. M. M3ydeHre aHTUMUKPOOHOTO NEHCTBUS 3PUPHOrO Macia U3
noberoB po3mapuHa JjekapctBeHHoro (Rosmarinus officinalis L., Lamiaceae).
®dapmarnus u papmakosorus. 2016. T. 4. Ne 1. C. 66-71.

34. ®apmakorno3us : 0a30BbI yueO. AJid CTYICHTOB BbICHI. (apmail. yueO. 3aBe-
nenus (papmai. ¢ak.) IV ypoBHS akkpeautanmu ; u3a. nopad. u JOIM. [aBTOPH3.

nep. ¢ ykp. s13.] / B.C. Kucnuuenko, U.A. Kypasenp, C.M. Mapuumun, O.IL



o1

XBopocr ; nox pen. B.C. Kucnnuenko. — XapbkoB :H®aV : 3010Tbie cTpaHULbL,
2017.776 c.

35. ®apmarneBTuyeckas romeomnarusi: MeToaM4ecKue peKOMEHIAIUM JJId CaMo-
CTOATEIBHON pabOThI CTYyIEHTOB MeAuIIMHCKOTo QakynsTeTa / T. A. JloTom, O. B.
Kykosa, 1. A. Bunorpazgosa. Ilerpo3aBoick: U3narensctBo [letpl'yY. 2014. 56 c.
36. lapmynoa M., llBapu B., Muxanery Y. TonkocioiiHas xpomarorpadusi B
dbapmaruu 1 KIMHAYECKOW OMOXUMUU Tep. ¢ cloBark. noa. pea. B.I'. bepeskuna,
C.J. CoxkoJioBa, B 2 4. M.: Mup, 1980. 622 c.

37. llIBabe B. I'omeonaruyeckue JeKapCTBEHHbIE CpeicTBA. PykoBOICTBO 1O onu-
caHuIo U mpurotoBieHuto / moxa pea. B. . Poibaka; nep. ¢ vem. — M. : MockoB-
CKO€ Hay4yHOE OOIIECTBO Bpaueh-romeonaron, 1967. — 373 c.

38. ImeipeB B. N. KapauoneBposiorus: €IMHCTBO U OOIIHOCTh CTPATErHYECKUX
ueneﬁ B JICUCHUMU ITalTUCHTOB C CGpI[G‘lHO-COCYI[PICTOﬁ raroJyioruei. Knmanaeckui
BecTHHUK. 2013. Ne3. C. 47-52.

39. A systematic rewiew of the quality of homeopathic clinical trials /W. Jonas [et
al.]. BMC Complementary and Alternative medicine. 2011. Nel. P. 10-20.

40. Alnamer R., Alaoui K., Bouidida E. H., Benjouad A., Cherrah Y. Psychostimu-
lant activity of Rosmarinus officinalis essential oils. J Nat Prod. 2012; 5:83-92.

41. Al-Sereiti M. R., Abu-Amer K. M., Sen P. Pharmacology of rosemary (Rosma-
rinus officinalis Linn) and its therapeutic potentials. Indian J Exp Biol. 1999;
37:124— 130.

42. Bakirel T., Bakirel U., Keles O.U., Ulgen S.G., Yardibi H. In vivo assessment
of antidiabetic and anti-oxidant activities of rosemary (Rosmarinus officinalis) in
alloxan-diabetic rabbits. J Ethnopharmacol. 2008; 116:64—73.

43. Beninca J. P., Dalmarco J. B., Pizzolatti M. G., Frode T. S. Analysis of the
antiinflammatory properties of Rosmarinus officinalis L. in mice. Food Chem.
2011; 124:468-475.

44, Birtic S., Dussort P., Pierre F.X., Bily A.C., Roller M. Carnosic acid. Phyto-
chemistry. 2015;115:9-19.



52

45, Borras-Linares I., Stojanovic Z., Quirantes-Pine R., Arraez-Roman D., Svarc-
Gajic J., Fernandez-Gutierrez A., et al. Rosmarinus officinalis leaves as a natural
source of bioactive compounds. Int J Mol Sci. 2014;15:20585-20606.

46. Ernst E. A systematic review of systematic reviews of homeopathy / E. Ernst//
Blackwell science LTD. — 2012.-No54.-P. 577-582.

47. European Pharmacopoeia. — 7-th ed. — Strasbourg: European Directorate for the
Quality of Medicines & Healthe Care, 2011. — Suppl. 7.2. — 3774 p.

48. Extreme homeopathic dilutions retain starting materials: a nanoparticulate per-
spective / P. S. Chikramane, A. K. Suresh, J. R. Bellare, S. G. Kane. Homeopathy.
2012.Vol. 99, Ne 4. P. 231-242.

49. Floam S., Simpson N., Nemeth E., ScottSutherland J., Gautam S., Haack M.
Sleep characteristics as predictor variables of stress systems markers in insomnia
disorder. Journal of Sleep Research. 2015. Ne 24 (3), 296-304.

50. Garg G., Adams J. D. Treatment of neuropathic pain with plant medicines.
Chin J Integr Med. 2012; 18:565-570. 60

51. German Homeopathic Pharmacopoeia (GHP) Vol. 1 and 2. — Stuttgart,
Medpharm Scientific Publishers, 2006. — 1772 p.

52. Gonzalez-Trujano M.E., Pena E.l., Martinez A.L., Moreno J., Guevara-Fefer
P., Deciga- Campos M., et al. Evaluation of the antinociceptive effect of Rosma-
rinus officinalis L using three different experimental models in rodents. J Eth-
nopharmacol. 2017;111:476-482.

53. Herbert A. R. The Principles and Art of Cure by Homoeopathy. 3—ed. —New
Delhi, 2015. — 325 p.

54. Hou C.W., Lin Y.T., Chen Y.L., Wang Y.H., Chou J.L., Ping L.Y., et al. Neu-
roprotective effects of carnosic acid on neuronal cells under ischemic and hypoxic
stress. Nutr Neurosci. 2012; 15:257-263.

55. Kayashima T., Matsubara K. Antiangiogenic effect of carnosic acid and carno-
sol, neuroprotective compounds in rosemary leaves. Biosci Biotechnol Biochem.
2012;7 6:115-1109.



53

56. Knupp K., Parsons J. Nervous system disorders. In: Feldman HM, editor. De-
velopmental-behavioral pediatrics. 4th ed. Philadelphia: Saunders; 2019. pp. 213—
223.

57. Laugsand L. E., Strand L. B., Platou C., Vatten L. J. and Janszky I. Insomnia
and the risk of incident heart failure: apopulation study. European Heart Journal
2013. 1-12.

58. Linde K. Different between reviews on complementary medicine. Journal of
the royal society of medicine. 2013. Ne 96. P. 17-22.

59. Machado D. G., Bettio L. B., Cunha M. P., Capra J. C., Dalmarco J. B., Pizzo-
latti M. G., et al. Antidepressant-like effect of the extract of Rosmarinus officinalis
in mice: involvement of the monoaminergic system. Prog Neuropsychopharmacol
Biol Psychiatry. 2009; 33:642-650.

60. Machado D. G., Neis V. B., Balen G. O, Colla A., Cunha M. P., Dalmarco J.
B., et al. Antidepressant-like effect of ursolic acid isolated from Rosmarinus offic-
inalis L 61 in mice: evidence for the involvement of the dopaminergic system.
Pharmacol Biochem Behav. 2012 B; 103:204-211.

61. Mackay J. The History of Homeoprophylaxis and Review of the Evidence to
Support its Efficacy. Homoeopathic Links. 2017. Vol. 25. Ne 1. P. 56-61.

62. Meng L., Zheng Y., Hui R. The relationship of sleep duration and insomnia to
risk of hypertension incidence: a meta-analysis of prospective cohort studies. Hy-
pertens Res. 2013. No 36(11), 985-95.

63. Okamura N., Haraguchi H., Hashimoto K., Yagi A. Flavonoidsin Rosmarinus
officinalis leaves. Phytochemistry.1994 a; 37:1463-1466.

64. Research on homeopathy: state of the art / H. Walach, W. B. Jonas, J. Ives et
al. Journal of Alternative and Complementary Medicine. 2015. Vol. 11, Ne 5. P.
813- 829.

65. Ross S., Simpson C. R., McLay J. S. Homoeopathic and herbal prescribing in
general practice in Scotland. Br. J. Clin. Pharmacol. 2016. Vol. 62, Ne 6. P. 647-
652.



54

66. Rupprecht R., Moller H. J. Diagnosis and treatment of panic disorder // MMW
Fortschr Med. 2014, Oct 14; 146 (42): 45-46.

67. Sasaki K., El Omri A., Kondo S., Han J., Isoda H. Rosmarinus officinalis poly-
phenols produce antidepressant like effect through monoaminergic and cholinergic
functions modulation. Behav Brain Res. 2013; 238:86-94.

68. Song H., Xu L., Zhang R., Cao Z., Zhang H., Yang L., et al. Rosemary extract
improves cognitive deficits in a rats model of repetitive mild traumatic brain injury
associated with reduction of astrocytosis and neuronal degeneration in hippocam-
pus. Neurosci Lett. 2016; 27:95-101.

69. Tal Friedman N. D. The effect of rosmarinic acid on immunological and neuro-
logical systems: a basic science and clinical review. JRM. 2015;4:50-60.

70. Verma D. K. Homeopathy - The Science of Ultra-Dilution and its Possible
Mechanism. Homoeopathic Links. 2017. Vol. 24, Ne 4. P. 254-258. 62

71. Zeng H. H., Tu P. F., Zhou K., Wang H., Wang B. H., Lu J. F. Anti-oxidant
properties of phenolic diterpenes from Rosmarinus officinalis. Acta Pharmacol
Sin. 2011;22:1094-1098.



APPENDIXES

55



56
APPENDIX A

SCI-CONF.COM.UA

INTERNATIONAL SCIENTIFIC
INNOVATIONS IN HUMAN LIFE

PROCEEDINGS OF VII INTERNATIONAL
SCIENTIFIC AND PRACTICAL CONFERENCE
JANUARY 19-21, 2022

MANCHESTER
2022



CONTINUATION OF APPENDIX A

U 61 5.322:6 15071061 5.055:615.004.2
DEVELOPMENT OF THE TECHMNOLOGY OF
HOMEOPATHIC TINCTURE ROSMARINUS

MNaji Almad
Applcant for higher eduscation

Drugs Technology Department
Vurveva Hanna

Ph[y., Assocaabe Professor of Drugs
Technology Department

Herasymova Irynm
Fh D, Associate Frofessor of Drugs

Technology Department
Mabemal University of Pharmacy
Eharkiv, Ukraine

Annotation: The mfluence of maceration time on the quality indicators of
rasemary mother lnefure has been considered i this werk. Rosemary dried leaves
was chosen as an object of our research. Development of the technology of mother
tnctwre on the basis of dned plant rosemary has been the purpose of our
mvestigation. The physical and chemical indicstors of bomeopathic  tnciore
Resmarina D4 have been delerminated.

ey words: rosemary, homeopathy, medicine, mother tncture, technology.

Production and gquality control of hemeopathic medicines (HM) 5 carried out
i the workd according 1o pharmscopeias, m particular, in Ukraine - scconding o the
State Pharmacopoeia of Ukrane (SPhU). I s also temporanly allowed 1o use the
guidilines of Dr. Schwabe and the German Homeopathic Pharmacopoeia far certaim
HM. The prepamtion of rosemary basic medicine 15 carned oul wang dhed aw
materials (rosemary beaves) according o method 4a given o the SPhU (151 ed)
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APPROVED

The Head of Department
Technology of Drugs
Tatyana YARNYKH

“ 18  of June 2021

ASSIGNMENT
FOR QUALIFICATION WORK
OF AN APPLICANT FOR HIGHER EDUCATION

Aimad NAJI

1. Topic of qualification work: «Development of the composition and research of homeopathic
medicines of rosemaryy, supervisor of qualification work: Ganna YURYEVA, PhD, assoc. 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: __ Object of researches: rosemary, tincture of rosemary
D1, granules rosemary D3

4. Contents of the settlement and explanatory note (list of questions that need to be developed):
to analyze the literature data about usage of rosemary as an API for the treatment of diseases of
the nervous system; - to consider the basic principles of homeopathy, its differences from allopa-
thy; - to analyze the approaches to homeopathic quality control of medicines; - to develop the
technology of homeopathic basic tincture of rosemary and study its organoleptic, physical,
chemical and technological guality indicators; - to develop the technology of homeopathic rose-
mary granules and to offer methods of quality control in pharmacies.

5. List of graphic material (with exact indication of the required drawings):
tables — 15
figures — 2




6. Consultants of chapters of qualification work

Chapters | Name, SURNAME, position of consultant Signature, date
assignment | assignment
was issued | was received

| Chapter Ganna YURYEVA, ass. prof. of higher education in- | 18 June 2021 | 18 June 2021
stitution of department Technology of Drugs
Il Chapter Ganna YURYEVA, ass. prof. of higher education in- | 10 September | 10 September
stitution of department Technology of Drugs 2021 2021
Il Chapter  [Ganna YURYEVA, ass. prof. of higher education in- [ 5 December | 5 December
stitution of department Technology of Drugs 2021 2021
7. Date of issue of the assignment: 18 of June 2021
CALENDAR PLAN
Ne 3/m Name of stages of qualification work Deadline for the stages Notes
of qualification work
1. Analysis of literature data. Treatment of nervous September — done
system diseases, analyze of pharmaceutical market November 2021
of homeopathic drugs and their dosage forms.
2. Researches of active substances and excipients December 2021 — done
February 2022
Justification of the results March 2022 done
Registration of qualification work April 2022 done
An applicant of higher education Aimad NAJI
Supervisor of qualification work Ganna YURYEVA




BUTST 3 HAKA3Y Ne 76

TTo HauwionaibHoMy GapMaueBTHYHOMY YHIBEPCHTETY

Bia 17 motoro 2022 poky

|. HIKUCHABCACHWM CTydcHTam S5-ro Kypey 2021-2022 HaBuajlbHOTO pOKY, HaBHaHHA 3a
ocBiTHbO-KBaMiBiKaLIiHUM  PIBHEM — «Marictp», raysb
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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
Aimad NAJI
on the topic: «Development of the composition and research of homeopathic
medicines of rosemary»

Relevance of the topic. In Ukraine, as in the rest of the world, it is noted signifi-
cant interest in finding safe, environmentally friendly, no side effects and addictive
drugs of natural origin. This is due to the softness and complexity the action of bi-
ologi-cally active substances of herbal preparations, their good tolerance. Plants
with several groups of BAS, the combination of which in their chemical composi-
tion expands and strengthens biological action and deserve special attention. In this
question the application of homeopathic approach in the treatment of diseases is an
actual. Homeopathy is the treatment of illness and injury with the smallest dose
possible of substances that evoke symptoms similar to the ones being expressed by
the patient. In classical homeopathy, there are many possible homeopathic treat-
ments for nervous system diseases be chosen based on various specific details of
the person seeking treatment. Homeopathic remedies, such as rosemary, can pro-
vide some relief during painful neurological attacks, sleep disturbances, and anxie-
ty.

Practical value of conclusions, recommendations and their validity. The ob-
tained experimental results are served as the basis for the creation of new homeo-
pathic drugs based on rosemary, which will expand the range of medicines for the
treatment of diseases of the nervous system based on a substance of natural origin
and increase the effectiveness of treatment.

Assessment of work. The research methodology is based on the main technologi-
cal and physicochemical principles reflected in the works of domestic and foreign
authors. The study used a complex of organoleptic, physical -chemical and techno-
logical researches.

General conclusion and recommendations on admission to defend. The work
was carried out at a high level, meets all requirements and can be submitted to the
Examination Commission.

Scientific supervisor Ganna YURYEVA

«12» of April 2022



F A 2.2.1-32-356
REVIEW

for qualification work of the master’s level of higher education,
specialty 226 Pharmacy, industrial pharmacy
Aimad NAJI
on the topic: «Development of the composition and research of homeopathic
medicines of rosemary»
Relevance of the topic. The modern rhythm of life forces us to adapt to many sit-
uations, to sacrifice time, sleep, energy and rest with the sole purpose - to have
time for everything. Unfortunately, we can't do everything in time, and paying for
this rush is too expensive - our health. The functioning of the body depends on the
state of the nervous system, its coordinated and normal functioning. Symptoms of
neurological disorders can manifest themselves in different ways, very often, in
particular in the form of motor disorders, coordination disorders are also possible
and speech, involuntary contractions of different muscle groups, tics, tremors. Dis-
eases of the nervous system may be manifested by epileptic seizures, tantrums,
sleep disorders and consciousness, mental activity, behavior and psyche. Although
modern medicine has a significant number of drugs, both synthetic and herbal
origin, but most of them with long-term use, unfortunately lead to adverse reac-
tions. Therefore, the search for highly effective drugs is important with minimal
side effects with prolonged use, which are not addictive. In this aspect, special at-
tention is drawn homeopathic medicines, in particular rosemary preparations. In
homeopathic practice, this plant is used in the treatment of nervous diseases, in-
cluding memory deficits, mental retardation, dizziness, headache, etc.
Theoretical level of work. To generalize literary information about the modern
state of nervous disease and usage of homeopathic medicines for this purpose.
Author’s suggestions on the research topic. To carry out the complex of physi-
cal, chemical and technological researchers for development of the technology and
analysis of homeopathic medicines rosemary.
Practical value of conclusions, recommendations and their validity. During this
work, the literature data has been analyzed, the physical, physical-chemical, and
organoleptic methods of research have been mastered. Results are of practical in-
terest for the purpose to expand the range of domestic homeopathic medicines.
Disadvantages of work. There are spelling mistakes, technical errors in the work.
General conclusion and assessment of the work. Qualification work of Aimad
NAJI can be submitted to the Examination Commission for defense.

Reviewer assoc. prof. Natalia GERBINA
«19» of April 2022
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MIHICTEPCTBO OXOPOHHU 3JOPOB’5 YKPATHU
HAINIOHAJIBHUU ®PAPMAINEBTUYHHUU YHIBEPCUTET

BUTAI 3 IPOTOKOJY Ne _10
«28» xBiTHs 2022 poky
M. XapkiB

3acinanug kadeapu
TEeXHOJIONII JIKIB

I'onoBa: 3aBigyBauka kadenpu, 1oktop gapm. Hayk, mpodecop Terssna APHUX
Cekperap: xana. papm. Hayk, noteHT Bonogumup KOBAJIBOB

MMPUCYTHI: npodecop Onexcanagp KOTEHKO, npodecop FOmis JEBAUYKO-
BA, nouent Mapuna bYPAK, nouent Okcana JlanpkeBud, noueHt I aHHa
FOP’E€EBA, nonent Bikropisa [IYJIb-JIYV3AH, acucrent Ceitinana OJIIMHUK

MNOPSJIOK JEHHUN

1. Ilpo npeacraBjeHHss a0 3axucty A0 Ex3amenamiiiHoi kowmicii

kBaJdidikamiifHuX podiT APYyroro (MaricrepcbKoOro) piBHsi BULIIOI OCBITH

CHYXAJINA:
3mo0yBaua BHIIOi OCBITH 5 Kypcey rpynu ®m17(4.101)anrn-06 cnemianbHOCTI 226
®dapwmarris, mpomuciosa dapmaiist Aimag HAJIXKI 3 gonosimaio Ha Temy «Po3po-
OKa CKJaay Ta JOCIIIKEHHsS] TOMEOMaTUYHUX TperapartiB po3MapuHy» (HayKOBUH
kepiBHUK: JoreHT ['anHa FOP’€BA).
YXBAJIWJIN:
PexoMeHyBaTH 10 3aXUCTy KBaji(ikaiiitny poooTy.

TI'osoBa 3acimanus Terana APHUX

Cexperap Boaogumup KOBAJIBOB



D A2.2.1-32-042

HAIIIOHAJIbHUM ®APMALEBTUYHUA YHIBEPCUTET

MOJAHHS
I'0JIOBI EK3AMEHAI_[II/IHOiUK01Y[ICIi
IIO10 3AXHUCTY KBAJII®IKAIIMHOI POBOTH

Hanpasnserscst 3m00yBau Bumioi ocBitn Aiman HAJIXKI o 3axucty kBamidikariitHoi po-
00TH 3a ramy3310 3HaHb 22 OXOpoHa 310pPOB’ s
cnerianbHicTIO 226 ®apmartis, poMuUciioBa dapmaitis
OCBITHBOIO ITporpamoro Papmarris
Ha Temy: «Po3poOka ckiiany Ta JIOCHI/DKESHHS TOMEONATHYHHUX PENapariB PO3MapHHY.

Kgamigikariitna po6oTa i pereH3is J0Jar0ThCs.

JlexaH ¢akyibTery / Citnana KAJJAMYEBA /

BucHoBok kepiBHUKaA kBaJidikaniiinoi po6oTu
3no6yBau Bumoi ocBith Aimaag HAJKI mpencraBuB marictepcbky poOoOTy, sika 3a
00’€MOM TEOPETHYHHX Ta MPAKTHYHHX JOCIIIKEHb TOBHICTIO BiAMOBiIae BUMOTraM 10 odopM-
JICHHSI MariCTepChbKHUX POOIT.

KepiBauk kBamidikaiiiHoi poooTu

I'anna IOP’€EBA

«12» xBiTH 2022 poky

BucnoBok kadeapu npo kBajidikauiiiny podorty

KBanigikaniiiny podoty posrisnyro. 3100yBau Buioi ocit Aimang HAJDKI nomycka-
€TbCA 70 3aXUCTY AaHoi kBaiikaniiHoi podotu B Ex3ameHnartiiiuiii komicii.

3aBiryBauka Kadeapu TeXHOJIOTII JTiKiB

Tersgna APHUX

«28» kBiTHs 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 /




