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Pe3iome. Ha croroHimiHii aeHb ce00peitHU IePMATUT € YacTOI ITPOOJIEMOI0
cepea yciX I[epMaTOJIOFi‘{HI/IX 3aXBOPIOBAHB. Came CKCTCMIIOpPAJIbHEC BHUI'OTOBJICHHA
JiKiB HaO0yBa€ HOBOTO 3HAYCHHS 1 ChOTOJIHI MO3UIIOHYETHCA SIK BUTOTOBJICHHS JIIKIB
JJIA HOTpe6 KOXHOTO KOHKPCTHOI'O HaHieHTa. HepeBarom CKCTCMIIOpAJIbHUX
JKApChKUX 3ac001B € 1HAMBIAyali3allisi MEAUYHOI JOMIOMOTH JJI1 KOXKHOTO XBOPOTO,
BUOIp HaWOUIbII PALIOHAIBHOTO CIIBBIJHOIICHHS 1HTPEIIEHTIB, BapiOBAHHS
J03yBaHHs, 3BAXal0UM Ha TEHETUYHI1, BIKOBI, CTaT€B1 0COOJIMBOCTI OPraHi3My JIOAUHU.
Ane, Haxallb, OUIBIIICTh ACOPTUMEHTY €KCTEMIOpaJIbHUX IPOMUCIB 3acTapuiu,
BpPaxOBYIOUH TEMIIU PO3BUTKY CydacHoi (hapMallii Ta BAPOOHUIITBO HOBUX CYOCTaHIIIH.
MeToro Hamoro JIOCHKEHHA OyJlo MNpOBECTH aHal3 JIKApChKUX MpernapaTiB
(apMaleBTUYHOTO PUHKY YKpaiHU Ta Ha OCHOBI OTPUMAaHUX PE3yJIbTATIB PO3POOUTH
CKJIaJ] Ta OINpAIOBaTH aJITOPUTM CTBOPEHHS HOBOT'O JIKapChKOro 3acoly y Qopmi
Macku-0anbp3amy ISl JTIKyBaHHSI CEOOPEHHOT0 JepMaTUTy HIKipy royioBu. O0’ekTamu
JOCIIKEHHS OyJI0 00paHO Taki aKTUBHI (papMarleBTUYHI IHTPEI1€EHTU: IIMHK-TTIPITIOH,
a3enalHoBa KHCJIOTa, [JIKOJEBA Ta MOJIOYHA KHCJIOTA. BU3HAUEHO ONTHMAIILHUN
CKJIaJl eMYJIbCIMHOT OCHOBH Ta TOTOBOI M’ SIKO1 JIIKAPCHKO1 (hOpMHU.

Abstract. Today, seborrheic dermatitis is a common problem among all
dermatological diseases. The extemporaneous production of medicines takes on a new
meaning and today is positioned as the production of medicines for the needs of each
specific patient. The advantage of extemporaneous medicines is the individualization
of medical care for each patient, the choice of the most rational ratio of ingredients,
variation of the dosage, taking into account the genetic, age, and sex characteristics of
the human body. But, unfortunately, most of the range of extemporaneous prescriptions
are outdated, taking into account the pace of development of modern pharmacy and the
production of new substances. The purpose of our research was to conduct an analysis
of drugs on the pharmaceutical market of Ukraine and, based on the results, to develop
a composition and develop an algorithm for creating a new drug in the form of a mask-
balm for the treatment of seborrheic dermatitis of the scalp. The following active
pharmaceutical ingredients were chosen as the subjects of the study: zinc pyrithione,
azelaic acid, glycolic and lactic acid. The optimal composition of the emulsion base
and the finished soft dosage form was determined.

Keywords: seborrheic dermatitis, composition, technology, active ingredients.

Introduction: Seborrheic dermatitis (DS) is a chronic recurrent skin disease
associated with increased secretion of skin sebum, a change in its qualitative
composition, and is characterized by localization in areas of accumulation of sebaceous
glands - on the scalp, face, upper body, folds. Peeling of the scalp, accompanied by
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itching, creates not only medical, but also social and psychological problems for
patients.

The French microbiologist Louis Charles Malassez first suggested that dandruff
could be caused by Malassezia fungi about a hundred years ago, when he first
discovered a yeast-like substance in the dandruff of a patient with seborrheic
dermatitis. Currently, the leading role of Malassezia in the pathogenesis of dandruff
and seborrheic dermatitis has been confirmed by numerous clinical and laboratory
studies. It is believed that at least 90 % of the population has these yeast fungi as part
of the permanent or temporary microbiota of the skin [1, 2].

Mushrooms of the genus Malassezia are imperfect yeast-like lipophilic fungi
that colonize a significant number of zones characterized by increased secretion of
sebum, since the presence of a sufficient amount of lipids is required to support the
vital activity of these microorganisms. At the same time, it has been proven that at least
five species of Malassezia (M. furfur, M. globosa, M. sympodialis, M. restricta, M.
obtusa) can play the role of a pathogen in the development of seborrheic dermatitis [3,
4].

Modern knowledge about the nature of the appearance of dandruff and
seborrheic dermatitis allows us to state that dandruff is a mild clinical form of
seborrheic dermatitis and can transform into it under a combination of three conditions
(Table 1):

» increased sensitivity of the skin to the formation of inflammatory reactions to
the action of oleic acid due to an innate predisposition.

* the presence of sebum as a nutrient medium for fungi;

» the presence of M. globosa in the microflora of the scalp [5, 6].

Table 1
Causes of seborrheic dermatitis
Basic Additional
— Relative or absolute | - Genetic predisposition
hyperandrogenism, or increased | — Endocrine diseases

sensitivity of sebocytes to the action of | — Pathology of the gastrointestinal tract
androgens (with a normal general | - Stress

hormonal background). - Nature of nutrition

— Excessive amount and activity of | — Chronic infections

Malassezia fungi (M. globosa). — Hypovitaminoses (especially A and C)
— Individual high sensitivity to the action | — Improper or insufficient scalp care [8,
of free fatty acids [7]. 9].

Aim: The purpose of our research was to conduct an analysis of drugs on the
pharmaceutical market of Ukraine and, based on the results, to develop a composition
and develop an algorithm for creating a new drug in the form of a mask-balm for the
treatment of seborrheic dermatitis of the scalp.

Materials and methods: The following active pharmaceutical ingredients were
chosen as the subjects of the study: zinc pyrithione, azelaic acid, glycolic and lactic
acid.

Research methods. Information retrieval, information analytical, organoleptic,
physicochemical, pharmacotechnological.
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Results and discussion: Directed relief of clinical symptoms of the disease with
the help of antifungal drugs. In this regard, medical management includes the use of
etiotropic and pathogenetic agents that help to relieve inflammation, itching, regulate
sebum secretion, provide a fungicidal and fungistatic effect, and normalize
desquamation of the epidermis [10].

A promising medicinal form are balms and masks to be applied to clean scalp
after shampooing and application for 10-15 minutes. Thus, it can be concluded that the
creation and research of new drugs from active pharmaceutical substances of synthetic
and natural origin and the development of a line of drugs for the treatment of seborrheic
dermatitis of the hairy part of the scalp is a promising and urgent task of the Ukrainian
industry.

In the literature search, we selected the following active pharmaceutical
ingredients that exhibit fungicidal (on Malassezia fungi), antibacterial, wound-healing,
and anti-inflammatory effects and can be used in the treatment of seborrheic dermatitis
of the hairy part of the scalp (Table 2).

Table 2
Characterization of active pharmaceutical ingredients used in the development
of new drugs for the treatment of seborrheic dermatitis of the hairy part of the

scalp
Name Physicochemical properties Pharmacological activity
Zinc-pyrithion | Appearance: white amorphous | Fungicidal agent, exhibits
powder, odorless. bacteriostatic  effect, high

pH: (5 % suspension): 6.5 —9.0. | activity against  yeast-like
Solubility parameters: in water - | fungi, able to eliminate
8 mg/dm at pH 7.0. superficial skin irritation

% input — 0.1-0.2 %.
Azelaic acid | Appearance: white crystalline | Anti-inflammatory,

powder or flakes. antibacterial, keratolytic
Solubility parameters: perfectly | action. Reduces the fraction of
soluble in hot water, as well as | free fatty acids in the surface
in ethanol. % input — 5-20 % lipids of the skin

Solution Appearance: transparent liquid Improves the condition
glycolic acid | with a specific smell. of the epidermis, evens out the
70 % Solubility  parameters:  well | relief of the skin, narrows the
soluble in water. pores, prevents clogging of the

% input — 5-15 % sebaceous ducts with horny

plugs

Solution Appearance: transparent, | Exfoliating, light astringent
lactic acid 80 % | colorless and odorless liquid. action. Moisturizes and deeply
Solubility  parameters:  well | penetrates the skin, normalizes

soluble in water. the process of epithelization,

% input — 5-20 % carries out collagen synthesis

When creating the balm-mask recipe, a whole complex of auxiliary substances
Is used, which ensures the physical, chemical and microbiological stability of the
product over a certain period of time. The cream chosen by us belongs to the emulsion
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typel (oil in water), therefore the following components can be included in the
composition of auxiliary substances: oil phase (fatty oils, silicone and synthetic oils,
natural or synthetic waxes), emulsifiers, structure formers, humectants, preservatives,
etc.

In the development of new medicinal products, excipients approved for medical
use, which are presented in the table, were used in table 3.

Table 3
Excipients that were used in the development and research of new medicines
Name of excipient Regulatory Purpose
documentation
Purified water SPhU Dispersion medium, solvent
Ethyl alcohol 95% Extract agent, co-solvent
Concentrated sulfuric acid Ph.Eur. Reagent
standart-Sigma
Emulsion wax SPhU Emulsifier
Emulfarma 1000 Ph.Eur. Emulsifier
PEG 100 standart-Sigma | Emulsifier, moisturizer
Monostearol glyceride 40 Emulsifier
Olivem 1000 Emulsifier
Glycerin Co-solvent
Propylene glycol Co-solvent
Potassium sorbate SPhU Preservative
Benzoic acid Preservative
Phenoxyethanol Preservative

All components are physically and chemically compatible when mixed with
each other and exhibit the declared pharmacological effect. The combination of acids
potentiates the effect of each other, and zinc-pyrithion does not enter into chemical
interaction with the active substances listed above.

According to the results of previous studies of the rheological properties of
balsam samples, it was established that the optimal structural and mechanical
parameters are possessed by samples with structural viscosity values in the range of
(2000 — 10000) mPa-sec at 20 rpm, samples with Emulfarma 1000.

Conclusions. 1. The conducted informational and analytical analysis made it
possible to establish that currently combined medicinal preparations for the treatment
of seborrheic dermatitis of the scalp of extemporaneous production are presented in
insufficient quantities.

2. The development of new multifunctional cosmeceutical preparations for
application in the form of a balm-cream containing active substances with complex
therapeutic activity (anti-inflammatory, wound healing, antibacterial and mild
exfoliating effect) is an urgent task of modern pharmacy.

3. A brief description of the objects of research is given: active pharmaceutical
ingredients and auxiliary substances that were used in the development of the balm-
mask.
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4. Methods of experimental research were developed, namely: physical and
physicochemical, pharmacotechnological and statistical, which allowed to objectively
evaluate the properties of medicinal products for external use during the development
of their composition and technology.

5. The selection of concentrations of zinc-pyrithione, azelaic, glycolic and lactic
acids active substances, which would show the claimed effect, was carried out.

6. A study was conducted on the selection of auxiliary substances and their
concentration. It was determined that the optimal emulsifier is Emulfarma 1000.
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