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1. Introduction 
Psoriasis is a systemic chronic immune-mediated 

disease mainly affecting skin and joints. According to the 
International Federation of Psoriasis Associations, its 
prevalence in the world is from 1.2 % to 5 %, the average 
rate is about 3 %. In Western European countries, the inci-
dence of psoriasis is more than 2 %; in other European 
countries, it does not exceed 6 %; in the USA – 2.2 %; 
in Canada – 4.7 %. The most common form of the disease 
is simple or plaque psoriasis, which is registered in 80–
90 % of patients. In Ukraine, the prevalence of the disease 
has increased significantly in recent years. As of 2020, 
1.5 million people in Ukraine suffered from psoriasis [1].

The disease can begin at any age, but according to 
statistics, the onset of the disease most often occurs be-
tween the ages of 20 and 40. The clinical picture is char-
acterized by roughened erythematous areas covered with 
silver scales and, first of all, excessive skin dryness [2]. 
The use of modern methods and approaches to treating 
psoriasis makes it possible to significantly reduce the 
manifestations of psoriasis and achieve long-term remis-
sion. In order to ensure a positive therapeutic effect, a 

complex approach is used, which involves the use of 
special hygiene products for care treatment and preven-
tion together with specific systemic and local medicinal 
preparations. The main tasks of hygiene products, be-
sides cleaning, are moisturizing, softening and nourish-
ing the skin. Their regular use makes it possible to reduce 
the peeling of the skin and prevent the appearance of 
cracks. It is also an important factor for accelerating the 
transition from relapse to remission and, subsequently, 
prolonging the remission phase [3].

Hygiene products for use in psoriasis, available on 
the pharmaceutical market of Ukraine, are presented in 
the form of shampoo, liquid soap, gel or cream-gel for 
showering. Means in the form of solid soaps for use in 
psoriasis are few, so patients who prefer this form are 
forced to use solid soaps for atopic skin [4]. This is be-
cause psoriasis and atopic dermatitis are somewhat simi-
lar symptomatically. However, a number of differences 
cannot be neglected when choosing medical or hygienic 
means. This is the allergic etiology of atopic dermatitis 
and the presence of skin itching, which are not character-
istic of psoriasis [5].
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Most hygiene products that can be used for psori-
asis have one common drawback – the presence of sub-
stances in the composition that negatively affect the 
condition of the skin. Usually, this is a foaming base 
containing anionic surfactants aggressive towards the 
skin, and capable of cumulation. While the skin needs to 
be moisturized and softened, ethanol, parabens, pe-
troleum products, and surface-active substances that 
are part of modern hygiene products, on the contrary, 
can cause dryness, irritation and allergic reactions [6]. 
Therefore, the development of the composition of 
solid soap based on natural components for the treat-
ment and prevention of exacerbation of psoriasis is 
relevant. It is the use of such soap in complex therapy 
that can improve the condition of the skin.

Considering one of the pathogenetic features 
of psoriasis, the increased proliferation of epidermal 
cells, it can be concluded that a positive therapeutic 
effect can also be achieved by adding exfoliating 
substances to the composition of soap. Studies were 
conducted on the moisturizing and exfoliating activ-
ity of citric and salicylic acids as part of combined 
preparations for various skin pathologies. Their ef-
fectiveness has been proven when used for 6–8 
weeks [7, 8].

Citric acid - α-hydroxy acid and salicylic acid – β-hy-
droxy acid have excellent exfoliating properties and are 
widely used in medical and cosmetic products (chemical 
peels, anti-aging products, etc.). Polyhydroxy acids, such as 
lactobionic acid, have a softer exfoliating ability. Such acids 
are used in products for sensitive, irritated skin [9, 10].

The aim of the research. The development of the 
composition of solid soaps for treating and preventing 
exacerbation of psoriasis using a classic recipe based on 
vegetable oils.

2. Research planning (methodology)
The study consisted of two stages:
Theoretical – search for information, study, analysis 

and generalization of obtained data from publications and 
patents of both domestic and foreign scientists on a given 
topic. This stage also included the selection of vegetable 
oils for the production of solid soaps based on the study of 
the properties that certain oils impart to the finished soap. 
Castor and almond oils are added to form a thick, high 
foam; coconut, shea, palm, and cocoa butter are used to 
ensure firmness, and castor, avocado, jojoba, and olive oils 
are added to the soap to soften and moisturize it (Fig. 1).

2. Experimental – conducting the study to deter-
mine the organoleptic and physicochemical properties of 
solid soaps using the methods described below, as well as 
the introduction of active substances into the composi-
tion of the soap and the study of their influence on the 
organoleptic and physicochemical properties.

The experimental stage is also divided into two parts:
– development of the composition of solid soap for 

the prevention of psoriasis, where pomegranate seed oil 
was chosen as a superfat, which contains about 60 % 
garnetic (punicic) acid, which has a moisturizing and 
softening effect [11–13];

– development of test samples of solid soaps for the 
treatment of psoriasis during exacerbations, which, in 
addition to pomegranate seed oil, will provide symptom-
atic treatment, will include traditional exfoliants citric 
and salicylic acid and more modern lactobionic acid, 
which will provide pathogenetic treatment.

3. Materials and methods 
The samples under study were made using domes-

tic and foreign vegetable oils (Table 1), sodium hydroxide, 
and purified water [14–18].

Table 1
Characteristics of vegetable oils that were used for the 

production of the studied samples

Oil Iodine number, 
mgKOH/g

Saponification 
number, mgKOH/g

Unsaponifiable 
substances, %

Liquid
Pomegran-
ate seeds 185 – –

Olives 81 188 0.64
Castor oil 86 181 0.44

Jojoba 85 94 50
Avocado 85 190 0.07
Rosehips 180 169 2.5
Almond 97.9 190 0.5

Macadamia 76 193 0.5
Solid

Shea 68 171 15
Coconut 9.5 190 0.2

Palm kernel 19 245 ≈ 0
Babassu 18 251 0.8
Mango 45 190 2

Avocado 60 190 26
Palm 51 194 0.99

Cocoa oil 35 194 0.7

Based on the data given in Table 1, 10 research 
samples were formed (Table 2). At the same time, the 
total iodine amount of the future soap was considered, 
which was calculated according to formula (1). Accord-
ing to literature sources, the total iodine number of soap 

Fig. 1. Universal ratio of oils included in the composition of 
solid soap, %
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should not be higher than 60 for optimal shelf life and 
resistance to rancidity [19]:
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.
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where INo. – iodine number of the oil;
Aо. – amount of oil, %;
n – 1–6.
To calculate the amount of sodium hydroxide (X, g) 

required for the saponification of higher carboxylic acids of 
oils, formula (2) was used. The number of unsaponifiable 
substances and the coefficient of conversion to sodium hy-
droxide, which is equal to 0.72, were considered, since the 
tabular value of the number of saponification is indicated for 
potassium hydroxide, which is used to make liquid soaps [20]. 
At the same time, these indicators for pomegranate seed oil 
were not taken into account, since in the studied samples of 
solid soaps, pomegranate seed oil is superfat – an oil that 
does not saponify and is responsible for the expected soften-
ing and moisturizing properties of soap [21]:
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100 100
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where SNо. – oil saponification number;
Aо. – amount of the oil, %.
n – 1–5.

Table 2
The composition of the studied samples

                       Sample 
Component 1 2 3 4 5 6 7 8 9 10

Pomegranate seed oil 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0
Olive oil 1.0 1.0 1.0 1.0 1.0 – 1.0 – 1.0 –
Castor oil 1.0 – 1.0 1.0 – 1.0 – 1.0 1.0 1.0
Jojoba oil 1.0 1.0 – 1.0 1.0 1.0 – – – –

Avocado oil – – 1.0 – – 1.0 – – – 1.0
Rosehip oil – 1.0 – – – – 1.0 – – –
Almond oil – – – – – – – 1.0 1.0 1.0

Macadamia oil – – – – 1.0 – 1.0 1.0 – –
Shea oil – 3.0 – – – – – – 3.0 –

Coconut oil – 3.0 – – – 3.0 3.0 – – 3.0
Palm kernel oil 3.0 – – – – – 3.0 3.0 – –

Babassu oil – – 3.0 – – – – – 3.0 –
Mango oil – – 3.0 – 3.0 – – – – –

Avocado oil 3.0 – – 3.0 3.0 – – – – –
Palm oil – – – – – 3.0 – – – –
Cocoa oil – – – 3.0 – – – 3.0 – 3.0

Aqueous solution of 
sodium hydroxide ≈3–4 ml

Samples were made by the cold method: sodium hy-
droxide is dissolved in cold water purified using an ice bath. 
An alloy of vegetable oils is made in a steam bath. When the 
alloy and solution reach the same temperature, they are 
combined. With the help of a homogenizer, at the lowest 
revolutions, with 10-second breaks, gently stir until a white 
color appears, which indicates the successful course of the 
main hydrolysis and saponification of higher carboxylic 

acids, which are part of the oils. Add superfat and, where 
necessary, active substances. Then gently stir until thick-
ened. Placed in a mold, left to stabilize for 7 weeks.

Control of the saponification process was carried 
out by taking microphotographs at various stages of soap 
formation. Photomicrographs were obtained using a Gra-
num R40 microscope and a ToupCam FMA050 camera 
with a magnification of ×10.

Organoleptic (appearance, shape, colour, smell) 
and physicochemical tests were carried out following 
DSTU 4537:2006 Solid toilet soap. General technical 
conditions are currently being modernized in accordance 
with the requirements of the Regulation of Ukraine on 
Cosmetic Products. Indicators for soap of the spe-
cial-therapeutic brand were chosen as standards [22].

Determination of the qualitative number or mass of 
fatty acids in terms of the nominal mass of soap 
100 g (norm – not less than 74) is carried out using ac-
id-base titration. An ethanolic solution of fatty acids is 
previously obtained using a three-stage ethyl ether ex-
traction. For titration, a 0.5 M solution of sodium hydrox-
ide is used as a titrated solution; the indicator is phenol-
phthalein, and the endpoint of the titration is the appearance 
of a pink colour that does not disappear upon stirring. 
After the titration, ethanol is distilled off in a water bath; 
the residue is dried in an oven at 120±3 °C for 2 hours and 
cooled. The dry residue is weighed every hour until a sta-
ble result is obtained. The weight is considered constant if 
the difference between weighings does not exceed 0.002 g.

The mass fraction of fatty acids (X) in percent is 
calculated according to formula (3).

( )1 0.011
100,

− ⋅ ⋅
= ⋅

m V K
X

m
   (3) 

where m1 – the weight of the residue after drying, g;
V – volume of alcoholic sodium hydroxide solution 

used for titration, cm3;
K – correction that considers the ratio of the 

actual concentration of sodium hydroxide to the nom-
inal (0.5 mol/dm3);

m – mass of the weight, g;
0.011 – the difference between the atomic mass of 

sodium and hydrogen, equivalent to 1 cm3 of an alcoholic 
solution of sodium hydroxide with a concentration of 
0.5 mol/dm3.

The measurement result is the average arithmetic 
value of the results of two parallel measurements. Differ-
ences between parallel measurements should not exceed 
0.5 % at a confidence level of 0.95.

Formula (4) determines the mass fraction of fatty 
acids in terms of the nominal weight of the soap (X0) in 
percent.

1
0

2

,⋅
=
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m
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where m1 – actual mass of soap, g;
X – mass fraction of fatty acids, %;
m2 – nominal mass of soap.
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Mass share of sodium products in terms of 
Na2O (norm – not less than 0.15 %). When calculating this 
indicator, the values of the mass fraction of caustic alkali 
and the mass fraction of free sodium carbonate are used.

Determination of the mass fraction of caustic alkali 
is carried out using acid-base titration. Preliminarily, 
100 ml of an alcoholic solution of the sample under 
study (5 g of the weight is added to ethanol neutralized by 
phenolphthalein) is heated in a water bath, 25 barium chlo-
ride is added, titrated without cooling and without remov-
ing the formed precipitate. The titrated solution is a 0.1 M 
solution of hydrochloric acid, the indicator is phenolphtha-
lein, the end point of the titration is the discoloration of the 
solution, which does not disappear upon stirring. Calcula-
tions are carried out according to formula (5).

1
0.004 100 ,⋅ ⋅ ⋅

=
V KX

m
   (5) 

where X1 – mass fraction of free caustic alkali, %;
V – volume of hydrochloric acid solution with a 

concentration of 0.1 mol/dm3 used for titration, cm3;
K – correction that considers the ratio of the actual 

concentration of the hydrochloric acid solution to the 
nominal one (0.1 mol/dm3);

m – mass of the sample, g;
0.004 – the mass of caustic alkali, equivalent to 

1 cm3 of hydrochloric acid solution with a concentration 
of 0.1 mol/dm3.

The measurement result is the average arithmetic 
value of the results of two parallel measurements. At a 
confidence level of 0.95, differences between parallel 
measurements should not exceed 0.01.

Determination of the mass fraction of free sodium 
carbonate is also carried out using acid-base titration. 
Pre-dissolve 5 g of the test sample in 75 ml of ethanol 
neutralized with phenolphthalein by heating in a water 
bath. The resulting solution is cooled and titrated. The 
titrated solution is a 0.1 M solution of hydrochloric acid, 
the indicator is phenolphthalein, the end point of the titra-
tion is the discoloration of the solution, which does not 
disappear upon stirring. Calculations are carried out ac-
cording to formula (6).

2 1
0.4 2.65,⋅ ⋅ = − ⋅ 

 

V KX X
m

  (6) 

where X2 – mass fraction of free sodium carbonate, %;
V – volume of hydrochloric acid solution with a 

concentration of 0.1 mol/dm3 used for titration, cm3;
K – correction that considers the ratio of the actual 

concentration of the hydrochloric acid solution to the 
nominal one (0.1 mol/dm3);

m – weight of the sample, g;
X1 – mass fraction of free caustic alkali, %;
0.4 – the mass of caustic alkali, equivalent to 1 cm3 

of hydrochloric acid solution with a concentration of 
0.1 mol/dm3/g, multiplied by 100;

2.65 – conversion factor of caustic alkali to sodi-
um carbonate.

The measurement result is the average arithmetic 
value of the results of two parallel measurements. At a 
confidence level of 0.95, differences between parallel 
measurements should not exceed 0.05 %.

Calculation of the mass fraction of soda products 
in terms of Na2O (X’, %) is carried out according to for-
mula (7).

Х’=0.775Х1+0.590Х2,    (7)

where 0.775 – conversion factor of sodium hydroxide 
to Na2O;

Х1 – mass fraction of free caustic alkali, %;
0.590 – conversion factor of sodium carbonate 

to Na2O;
Х2 – mass fraction of free sodium carbonate, %.
Measurement of the initial volume of the foam 

(norm - not less than 380 cm3). Hard water is used as a 
solvent, 300 ml of an aqueous solution of the test sample 
is prepared at a temperature of 20 ℃, while the content 
of fatty acids in the solution should be 0.5 %. Place 
100 ml of the resulting solution in a transparent, colour-
less glass container (in our case, a cylindrical container 
with a diameter of 10 cm and a height of 30 cm), cover it 
with a lid and shake for 1 minute (about 180 times). Mea-
sure the height of the formed foam and calculate the ini-
tial foam volume (V, cm3) according to formula (8).

V=πr2h,    (8)

where π – 3,14;
r – radius of the container, cm;
h – the height of the formed foam, cm.
The result of the measurement is the arithmetic 

mean of three measurements, which are carried out each 
time with new portions of solutions.

Microbiological purity tests of the developed sam-
ples, as well as tests for individual types of microorganisms, 
were carried out in accordance with the methods given in 
SPhU [23]. When testing microbiological purity, the method 
of surface seeding in Petri dishes with soybean-casein for 
viable aerobic microorganisms (TAMS) and Sabouraud-dex-
trose agar for yeast and mould fungi (TYMC) agar was used. 
For each nutrient medium, the average arithmetic value of 
the number of colonies was calculated, and the number of 
colony-forming units (CFU) in 1 ml of the sample was de-
termined. During long-term storage, control tests were 
performed every 3 months during the first year of storage 
and every six months during the second year of storage (0, 3, 
6, 9, 12, 18, 24, 27 months).

The safety indicators of solid soaps were deter-
mined in vivo according to the hygienic requirements of 
the State Sanitary Rules and Regulations 2.2.9.027 [24]. 
Acute toxicity and skin irritant effects were studied on 
sexually mature rats of both sexes, aged 3–4 months, 
with a body mass of 255±5 g at the start of the experi-
ment. The animals were observed for 14 days after apply-
ing the test samples. The general physiological state of 
the animals, as well as the condition of the fur and mu-
cous membranes, were assessed daily. The behavior of 



ScienceRise: Pharmaceutical Science № 5(51)2024

51 

the animals, food, and water consumption were moni-
tored. Animal survival was recorded. Body mass dynam-
ics were studied on the experiment’s 3rd, 7th, and 14th days. 
At the same time, the condition of the skin in the area 
where the test samples were applied was monitored to 
study the skin irritant effect. The study was conducted 
following Directive 2010/63/EU of the European Parlia-
ment and of the Council of the EU of September 22, 2010, 

“On the protection of animals used for scientific purpos-
es” (Protocol No. 10 dated October 3, 2023). 

Statistical analysis of the study results was per-
formed using Excel 2010 and XLSTAT 2021 software.

4. Research results 
Studying the process of soap formation with the help 

of microphotographs made it possible to reveal changes in 
the shape and size of particles and the uniformity of their 
distribution in dynamics. In general, three main stages of 
soap formation can be distinguished for all samples: – the 
first – from 1 to 3 minutes after combining the alloys of oils 
and an aqueous solution of sodium hydroxide, the beginning 
of saponification, which is characterized by an uneven dis-
tribution of particles of different shapes and sizes (Fig. 2);

– the second – from 3 to 8 minutes, the transition 
to the active phase of saponification and the addition of 
superfat and active substances (where necessary), charac-
terized by a decrease in the size of particles, an improve-
ment in their distribution and the absence of changes in 
their shape (Fig. 3);

– the third – from 8 to 12 minutes, the completion 
of the active process of saponification and the transition 
to a long stabilization period, characterized by a uniform 
distribution, a smaller, compared to the previous stages, 
particle size, a significant predominance of rounded par-
ticles (Fig. 4).

The results of organoleptic tests showed that all sam-
ples have a smooth surface, are homogeneous in section, are 
uniform in colour, and have a light characteristic smell. 
However, the consistency is significantly different (Table 3).

Studies of physical and chemical properties 
showed that the foaming ability of some samples is unsat-
isfactory, while the rest of the indicators are within the 
normal range (Table 3).

Table 3
Results of organoleptic and physicochemical studies of 

solid soaps

Sam-
ple Consistency

Mass frac-
tion of fatty 

acids, %

Mass share 
of soda 

products, %

Initial foam 
volume, cm3

1 Medium softness 81 0.16 473.6±1.08

2 The softest of all 
samples 89 0.15 382±0.46

3 Soft 80 0.3 447.5±1.91

4 Hard enough, but 
fragile 77 0.2 421.3±0.89

5 Hard enough 74 0.29 193.6±0.63

6
Hard enough, but 

has a greasy film on 
the surface

79 0.16 225.1±1.56

7 Soft 82 0.19 426.5±0.87

8 Soft, has a greasy 
film on the surface 84 0.15 389.9±0.91

9
Medium softness, 

has a greasy film on 
the surface

84 0.17 379.4±1.21

10
Medium softness, 

has a greasy film on 
the surface

85 0.16 387.3±1.18

So according to the results of previous studies, 
none of the 10 presented samples is successful. Despite 
the homogeneity and smoothness of the surface of the 

Fig. 2. Photomicrograph of the first stage of soap 
formation

Fig. 3. Photomicrograph of the second stage of soap 
formation

Fig. 4. Photomicrograph of the third stage of soap 
formation
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soaps, a greasy film formed on the surface of samples 
No. 6, No. 8–10. Only samples No. 4–6 had a satisfactory 
consistency. At the same time, samples No. 5, No. 6 and 
No. 9 did not meet the requirements for foaming ability.

Samples No. 1 and No. 4 caught our attention, 
which differed by only one ingredient and required a 
slight correction of the consistency properties. Samples 
No. 11–13 were created on their basis (Table 4). At the 
same time, a slightly different approach to the formation 
of the oil composition was used, in addition to the iodine 
number, the fatty acid composition of each oil was taken 
into account and their ratio was changed.

The results of additional studies showed that sam-
ple No. 13 is the best among the proposed ones.

The next stage is the study of the influence of the 
introduction of active substances into the sample compo-
sition No. 13. Two samples were made with active sub-
stances: No. 14 – with citric and salicylic acids, No. 15 – 
with lactobionic acid.

Sample No. 14 has a smooth surface, is homoge-
neous in section, has a uniform colour and is sufficiently 
hard. The difference between the data obtained in the 
study of physical and chemical properties is not statisti-
cally significant (р=0.1994, р>0.05). The mass fraction 
of fatty acids is 77 %, the mass fraction of soda products 
is 0.18 %, and the initial foam volume is 397.7±2.27 cm3.

Sample No. 15 has a smooth surface, is homoge-
neous in section, has a uniform colour and is sufficiently 
hard. At the same time, there were no statistically signif-
icant changes in the values of physical and chemical 
properties (р=0.9951, р>0.05). Mass fraction of fatty ac-
ids – 77.5 %, mass fraction of soda products – 0.19 %, 
initial foam volume – 421.3±0.43 cm3.

The results of microbiological purity for all stud-
ied samples (No. 13–15) during 27 months of storage are 
shown in Table 5.

Table 5
Results of testing the gel sample for microbiological purity

Storage 
period

Total number, CFU / ml
ТАМС TYMC S. aureus Ps. Аeruginosa

After manu-
facturing

Less than 
100

Less than 
10 Absent Absent

24 months 
storage

Less than 
100

Less than 
10 Absent Absent

27 months 
storage

Less than 
100

Less than 
10 Absent Absent

During the study of 
acute toxicity, no signs of 
intoxication were ob-
served in the animals: the 
animals were tidy, active, 
had a normal appetite, re-
acted normally to sound 
and light stimuli, the pro-
cesses of urination and 
defecation were normal, 
respiratory disorders and 
convulsions were not ob-
served. Reflex excitability 
in animals was preserved. 
Deaths of animals were 
not observed during the 
entire period. Determin-
ing the body weight of 
experimental rats showed 
that the application of the 
studied samples did not 
affect the increase in body 
weight, which indicates 
the absence of toxic prop-

erties in the studied samples that could disrupt the gener-
al trophic processes of the animal body. In addition, no 
signs of skin irritation were found.

5. Discussion of research results
Despite the fact that the total iodine number of 

each of the samples was within the recommended limits, 
they differed greatly in consistency and foaming ability. 
In some cases, this can negatively affect the quality of the 
product being developed. For example, too soft a consis-
tency makes soap inconvenient to use and store. It was 
also previously believed that the formation of low and 
thin foam can lead to the deterioration of cleaning prop-
erties. However, the cleaning properties are affected by 
the number of diphilic molecules formed due to the sa-
ponification of higher carboxylic acids of oils, and their 
sufficient amount, which ensures cleaning, does not al-
ways accompany the formation of a large amount of foam. 
For example, with the vast majority of myristic and lauric 
acids in the composition of oils, soap will have excellent 
cleansing properties with a small amount of foam.

Therefore, when developing the composition of 
soaps, it is important to pay attention not only to the 
general characteristics of oils, which properties they give 

Table 4
The composition and characteristics of additional studied samples

Sample No. 11 No. 12 No. 13

Composition

Palm kernel oil 2.5; 
coconut oil 2.5; 
castor oil 1.5; 
jojoba oil 1.0; 
olive oil 1.5; 

pomegranate seed oil 1.0; 
aqueous solution of sodi-
um hydroxide≈3–4 ml

Palm kernel oil 3.0; 
coconut oil 1.5; 
avocado oil 1.5; 
castor oil 1.0; 
jojoba oil 1.0; 
olive oil 1.5; 

pomegranate seed oil 1.0; 
aqueous solution of sodium 

hydroxide≈3–4 ml

Palm kernel oil 3.0; 
coconut oil 1.5; 

avocado oil tv. 1.5; 
almond oil 1.0; 
olive oil 1.0; 
castor oil 1.0; 

pomegranate seed oil 1.0; 
aqueous solution of sodi-
um hydroxide≈3–4 ml

Organoleptic 
properties

The surface is smooth 
homogenous in section; 
the white color is uni-

form, it is still not hard 
enough

The surface is smooth homo-
geneous in section, the white 
colour is uniform, it is hard 

enough, but there is a problem 
of a greasy film on the surface

The surface is smooth 
homogenous in 

cross-section, the white 
color is uniform, it is 

quite hard
Mass fraction of 

fatty acids, % 75 79 78

Mass share of 
soda products, % 0.15 0.18 0.19

Initial foam 
volume, cm3 421.3±0.44 408.2±1.52 423.9±0.75
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to soaps, and the iodine number of samples, but also to 
study in detail the fatty acid composition of each oil to 
establish the optimal ratio of polyunsaturated and satu-
rated fatty acids and to more accurately predict the prop-
erties of the future lovely However, when studying the 
publications of foreign scientists who were engaged in 
the creation of solid soaps or soaps in general, we noticed 
a trend – classic soap-making products are considered 
unpromising and, as a result, there is very rarely informa-
tion about the relationship between the fatty acid compo-
sition of oils and the quality indicators of the finished 
soap [19–21].

In our case, the correction of the ratio of oils and 
the introduction of solid avocado oil in the production of 
sample No. 12 made it possible to increase the hardness 
of the soap, probably due to a shift in the balance towards 
lauric and stearic acids. Also, a sufficient amount of stea-
ric acid affected the foaming, which remained at the 
same level. In addition, the replacement of jojoba oil, 
which contains about 80 % of gadoleic acid (it is in this 
composition, along with a large amount of oleic acid 
from other oils, that prevented the formation of a greasy 
film on the surface of the soap), with almond oil, made it 
possible to optimize the amount of emollient acids and 
improve the organoleptic properties of soap.

The research results obtained by us proved that 
after the introduction of active substances into the com-
position of soaps, they indicate that lactobionic acid does 
not in any way affect the organoleptic properties and 
physicochemical parameters of the studied sample. The 
introduction of a combination of citric and salicylic acids 
into the composition of the soap led to a slight decrease 
in the foaming capacity, which is not statistically signifi-
cant, and the indicator of the initial foam volume is still 
within the normal range. Therefore, the combination of 
citric and salicylic acids also does not impair the proper-
ties of the finished product.

The study of the microbiological purity of the 
studied samples showed that the total number of aerobic 
microorganisms (TAMC) is no more than 100 CFU/g, the 
total number of yeast and mold fungi (TYMS) is no more 
than 10 CFU/g, microorganisms of the family S. aureus 
and Ps. aeruginosa in 1.0 g are absent, which meets the 
requirements of SPhU.

The obtained data from the study of acute toxicity 
when applied to the skin and skin-irritating effect indi-
cate the safety of the developed samples of solid soap.

Practical significance. The conducted research 
will contribute to the revival and further development of 
the domestic scientific school of soap-making in Ukraine, 
as well as the introduction into the production of new 

products in the form of soap for therapeutic and preven-
tive purposes.

Study limitations. Within this research stage, 
some aspects of the consumer properties of the studied 
samples remained unstudied. These are the cleansing 
properties and the effect on the skin when using 
soap (does or does not cause skin dryness).

Prospects for further research. The next stage of 
the research should be to identify and quantify the active 
substances that are released and interact with the skin 
when using soap. 

6. Conclusions
Conducting research on the development of simi-

lar medicinal products is quite promising and relevant 
and will allow to expand the assortment of Ukrainian-
made drugs based on natural raw materials.

Based on the results of the research, a composition 
of solid soap was developed for the prevention of exacer-
bation of psoriasis, which contains palm kernel oil – 30 %, 
coconut – 15 %, avocado oil – 15 %, castor oil – 10 %, al-
mond oil – 10 %, olive oil – 15 % , pomegranate seed oil – 
10 %, based on the oil content of the soap – 100 %.

On its basis, solid soaps were developed, which 
include citric acid in combination with salicylic acid and 
lactobionic acid for the symptomatic and pathogenetic 
therapy of psoriasis. It has been confirmed that the intro-
duction of active substances into the composition of solid 
soaps does not negatively affect their organoleptic and 
physicochemical properties. The studied samples meet 
the SPhU requirements for microbiological purity and the 
requirements of the State Sanitary Rules and Regulations 
for the absence of skin irritation and acute toxicity when 
applied to the skin.

Conflict of interest
The authors declare that they have no conflict of 

interest in relation to this study, including financial, per-
sonal, authorship, or any other, that could affect the study 
and its results presented in this article.

Funding
The study was conducted without financial support.

Data availability
The manuscript includes data as electronic supple-

mentary material.

Use of artificial intelligence
The authors confirm that they did not use artificial 

intelligence technologies when creating the presented work.

References
1. Unifikovanyi klinichnyi protokol pervynnoi, vtorynnoi (spetsializovanoi), tretynnoi (vysokospetsializovanoi) medychnoi do-

pomohy. Psoriaz, vkliuchaiuchy psoriatychni artropatii. (2015). Zatverdzheno Nakaz MOZ Ukrainy No. 762. 20.11.2015.
2. Klinichna nastanova, zasnovana na dokazakh (Onovlena). Psoriaz, vkliuchaiuchy psoriatychni artropatii (2016). Derzhavnyi 

ekspertnyi tsentr Ministerstva okhorony zdorovia Ukrainy. Kyiv: MOZ Ukrainy, 224.
3. Rendon, A., Schäkel, K. (2019). Psoriasis Pathogenesis and Treatment. International Journal of Molecular Sciences, 20 (6), 

1475. https://doi.org/10.3390/ijms20061475
4. Kompendium – likarski preparaty. Available at: https://compendium.com.ua/uk/



ScienceRise: Pharmaceutical Science № 5(51)2024

54 

5. Frazier, W., Bhardwaj, N. (2020). Atopic Dermatitis: Diagnosis and Treatment. American Family Physician, 101 (10), 590–598.
6. Kircik, L., Alexis, A. F., Andriessen, A., Blattner, C., Glick, B. P., Lynde, C. W., Gold, L. S. (2023). Psoriasis and Skin Barrier 

Dysfunction: The Role of Gentle Cleansers and Moisturizers in Treating Psoriasis. Journal of Drugs in Dermatology, 22 (8), 773–778. 
https://doi.org/10.36849/jdd.7411

7. Campos, V., Pitassi, L., Kalil, C., Gonçalves Júnior, J. E., Sant’Anna, B., Correia, P. (2021). Clinical evaluation of the effi-
cacy of a facial serum containing dioic acid, glycolic acid, salicylic acid, LHA, citric acid, and HEPES in treating post‐inflammatory 
hyperchromia and controlling oily skin in patients with acne vulgaris. Journal of Cosmetic Dermatology, 20 (6), 1766–1773. https://
doi.org/10.1111/jocd.14016

8. Saxena, V., Yadav, K. (2020). Glycolic Acid, Lactic Acid, Mandelic Acid, Salicylic Acid, Citric Acid, Gluconolactone: Skin 
Exfoliators in Combination Therapy of Acne Vulgaris. International Journal of Research in Engineering, Science and Management, 
3 (10), 54–55. https://doi.org/10.47607/ijresm.2020.334

9. Tasić‐Kostov, M., Lukić, M., Savić, S. (2019). A 10 % Lactobionic acid‐containing moisturizer reduces skin surface pH 
without irritation – An in vivo/in vitro study. Journal of Cosmetic Dermatology, 18 (6), 1705–1710. https://doi.org/10.1111/jocd.12908

10. Algiert‐Zielińska, B., Mucha, P., Rotsztejn, H. (2018). Comparative evaluation of skin moisture after topical application of 
10 % and 30 % lactobionic acid. Journal of Cosmetic Dermatology, 17 (6), 1096–1100. https://doi.org/10.1111/jocd.12485

11. Gümüş, Z., Ustun A. Z., Çelenk, V. (2020). Cold pressed pomegranate (Punica granatum) seed oil. Cold Pressed Oils, 
597–609. https://doi.org/10.1016/b978-0-12-818188-1.00053-0

12. Zielińska, A., Wójcicki, K., Klensporf-Pawlik, D., Marzec, M., Lucarini, M., Durazzo, A. et al. (2022). Cold-Pressed Pome-
granate Seed Oil: Study of Punicic Acid Properties by Coupling of GC/FID and FTIR. Molecules, 27 (18), 5863. https://doi.org/ 
10.3390/molecules27185863

13. Mahesar, S. A., Kori, A. H., Sherazi, S. T. H., Kandhro, A. A., Laghari, Z. H. (2019). Pomegranate (Punica granatum) Seed 
Oil. Fruit Oils: Chemistry and Functionality, 691–709. https://doi.org/10.1007/978-3-030-12473-1_37 

14. Derzhavna farmakopeia Ukrainy. Vol. 2 (2015) Kharkiv: DP «Ukrainskyi naukovyi tsentr yakosti likarskykh zasobiv», 724.
15. European Pharmacopoeia (2013). European Department for the Quality of Medicines. Strasbourg, 3655.
16. British Pharmacopeia, 13 (2016). The Stationery Office. London. Available at: https://www.pharmacopoeia.com/
17. Japanese Pharmacopeia, 17 (2016). Tokio. Available at: https://www.pmda.go.jp/english/rs-sb-std/standards-development/

jp/0009.html
18. The United States Pharmacopoeia, 41 –NF 36 (2018). The United States Pharmacopeial Convention. Rockville. Available 

at: https://opac.kku.ac.th/catalog/BibItem.aspx?BibID=b004203
19. Gichuki, W. (2022). Saponification Reaction: Preparation of Soaps. Report Analysis. doi: https://doi.org/10.13140/

RG.2.2.10865.35684
20. Fajar, I. R. F. (2022). Formulation Of Liquid Soap Based on Sea Grass (Eucheuma Cottonii) Used Olive Oil as An Oil Phase. 

SANITAS: Jurnal Teknologi Dan Seni Kesehatan, 13 (2), 210–225. https://doi.org/10.36525/sanitas.2022.18
21. Rehman, F. U., Akram, S. (2018). Saponification: lab manufacturing of handmade coconut liquid soap and coconut solid 

soap. Discovery Chemistry, 2, 1–4.
22. DSTU 4537:2006. Mylo tualetne tverde. Zahalni tekhnichni umovy. (2006). Zatverdzheno Nakaz Derzhspozhyvstandartu 

Ukrainy No. 99. 29.03.2006.
23. Derzhavna farmakopeia Ukrainy. Vol. 1 (2015) Kharkiv: DP «Ukrainskyi naukovyi tsentr yakosti likarskykh zasobiv», 1126.
24. DSanPiN 2.2.9.027-99 Derzhavni sanitarni pravyla i normy bezpeky produktsii parfumerno-kosmetychnoi promyslovosti. 

(1999). Zatverdzheno Postanova Holovnoho derzhavnoho sanitarnoho likaria Ukrainy No. 27. 01.07.1999.

Received date 18.04.2024
Accepted date 05.09.2024
Published date 31.10.2024

Ivan Honcharov, Postgraduate Student, Department of Drug Technology, National University of Pharmacy, 
Hryhoriia Skovorody str., 53, Kharkiv, Ukraine, 61002

Liliia Vyshnevska, Doctor of Pharmaceutical Science, Professor, Head of Department, Department of Drug 
Technology, National University of Pharmacy, Hryhoriia Skovorody str., 53, Kharkiv, Ukraine, 61002

Liubov Bodnar*, Assistant, Department of Drug Technology, National University of Pharmacy, Hryhoriia 
Skovorody str., 53, Kharkiv, Ukraine, 61002

*Corresponding author: Liubov Bodnar, e-mail: bodnar_la@ukr.net


