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THEORETICAL AND EXPERIMENTAL JUSTIFICATION OF DEVELOPMENT
OF DERMATOLOGICAL MEDICINAL PRODUCTS BASED
ON NATURAL COMPOUNDS OF NAFTALAN OIL

Rationale. Inthe article, data from domestic and foreign literature sources regarding the feasibility of developing new dermatological
medicinal products based on natural compounds of Nafialan oil, particularly with refined Naftalan oil, was analyzed. The results of
original experimental screening studies on the anti-inflammatory and analgesic effects of test samples containing natural substances
from petroleum products, using the carrageenan-induced edema model in rats, are presented.

The aim of the study — Summarization of theoretical foundations for development of improved dermatological medicinal products
and experimental pharmacological study of new soft dosage forms with varying compositions of active pharmaceutical ingredients
(petroleum products) and excipients.

Research materials and methods. In this study, we conducted a bibliosemantic analysis of current data regarding properties of
Naftalan oil and refined Naftalan oil, their differences, and potential advantages. The results of original screening studies of soft
dosage forms containing petroleum products were presented. Experimental test samples with varying quantitative compositions of
active pharmaceutical ingredients (Naftalan oil, refined Naftalan oil, mineral oil) and excipients were subjected to pharmacological
investigation. The anti-inflammatory and analgesic activities of the test samples were evaluated using a standardized model of
carrageenan-induced edema in laboratory rats

Research results and discussion. The investigated test samples containing natural substances from petroleum products exhibited a
weak dose-dependent anti-inflammatory activity, which was more pronounced in test samples with a hydrophilic cream base compared
to samples with similar composition on a hydrophobic ointment base. The highest anti-inflammatory activity (23.0%) was demonstrated
by test sample Ne 3, which contained 10% refined Naftalan oil on a hydrophilic cream base. Test samples developed on a hydrophobic
ointment base showed more potent analgesic activity. High levels of analgesic activity were demonstrated by test sample Ne 7 (98.3%),
test sample Ne 6 (87.2%), test sample Ne 9 (70.9%,), and test sample Ne 8 (42.5%). We believe that analgesic activity of test samples
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was exerted due to salicylic acid, the active ingredient with keratoplastic action, which was added to ointments at a concentration of
3% w/w.

Conclusions. Theoretical foundations of potential therapeutic properties of new soft dosage forms based on natural substances with
petroleum products proved to be somewhat different from the results of our experimental research. The obtained pharmacological study data
indicates the presence of a rather weak anti-inflammatory activity in natural substances with petroleum products on a hydrophilic cream base.
In test samples on a hydrophobic ointment base, this activity is practically absent. However, analgesic activity was more pronounced in all
test samples, and was the highest in dosage forms on a hydrophobic ointment base, which is likely due to salicylic acid. In our opinion, the
greatest prospects are opening up for refined Naftalan oil, but most likely as an excipient for the development of new dermatological medicinal
products. The optimal concentration of refined Naftalan oil in soft dosage forms should be considered in the range of 10% to 15%.

Key words: petroleum products, Naftalan, Naftalan oil, refined Naftalan oil, anti-inflammatory activity, analgesic activity, screening
pharmacological studies.
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TEOPETHYHE i1l EKCHEPUMEHTAJIBHE OBIPYHTYBAHHSA PO3POBJIEHHSA
JAEPMATOJIOTTYHUX JIIKAPCBKHUX 3ACOBIB HA OCHOBI IPUPO/IHUX CITIOJYK
HA®TAJTAHCBKOI HA®TH

Axmyanyuicme. Y cmammi ananizyromucs 0ami 0xcepen 8imuusHAHOL il 3apy0ixcHoi iimepamypu w000 00YiNbHOCMI pO3pOOIeHHSA
HOBUX 0epMaAMONO2IUHUX IKAPCLKUX 30C00i8 HA OCHOBI NPUPOOHUX CRONYK HAPMANAHCHLKOT HAMU, 30KpeMd 3 OYUWeHUM Hadmana-
nogum maciom. Hagedeno pesynomamu 1acHux eKCnepumMeHmanbHux CKpUHIH208UX 00CI0dICeHb NPOMU3ANAILHOT Ma aHAN2eMUYHOT
0ii mecm-3pasKis npupooHux cyocmanyiii i3 HaghmonpooyKmie Ha Mooei KapasinaHo8020 HAOPAKY V WYpIs.

Mema 0ocnioicenns — yazanvHents meopemuiHux 3acao po3poodienHs 600CKOHALEHUX 0epMAamOoNo2i4HUuX NiKapcbKux 3acobie ma
excnepumenmanbhe hapmarono2iune O0CIIOHCeHHs HOBUX M AKUX TIKAPCOKUX 3AC00I8 i3 PI3HUM CKIA0OM AKMUBHUX (PapMaye6muyHux
inepedienmie (Haghmonpooykmis) i OONOMINCHUX PEUOBUH.

Mamepian i memoou. Y oocniodicenni nposedeno 6i6nioceManmuynull aHali3 CyuYacHux OaHUx wooo e1acmueocmell Hapmaian-
CbKOI Haghmu ma oYuweHo2o0 HAPMAaIano8020 Macad, ixXHix sioMiHHocmell | nomeHyitiHux nepesae. Hageoeno pesynomamu enacuux
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CKPUHIHE0BUX OOCHIONCEHb M SAKUX JIKAPCLKUX 3aco0i8 i3 Haghmonpodykmamu. Excnepumenmanvhi mecm-3pasku 3 pisHUM KITbKiC-
HUM CKAAOOM AKMUBHUX (apMayesmuyHux inepedieHmis (Hagmanancokoi Hagmu, ouuweHo2o HadhmaiaHo8o2o Macid, 8a3eniHo-
6020 MACNA) | OONOMINCHUX PEYOBUH NIOOABANUCA PAPMAKONO2IYHOMY 00CHiOdCcen Io. TIpomusanansiy ma anaieemuyuny aKmueHicms
mecm-3pasKié nPposOOUNIU Ha CMAHOAPMU308AHIL MO0 KaPALIHAH-IHOYKOBAHO20 HAOPSKY V 1aO0PAMOPHUX UWYPI6.

Pesynomamu 0ocnioxcennsn. Y 0ocnioxcysanux mecm-3pasKie, AKi MiCIuau npupooni cyocmanyii' 3 Haghmonpooykmie, eusaeieHo
CAOKY 00303aNeXHCHY NPOMU3ANATLHY AKMUSHICMb, W0 0YAa Oilblt 6Upadcena y mecm-3paskie Ha 2iopo@inbhitl KpeMosill 0OCHOSI,
HIJIC 8 AHANOSTYHUX 3A CKAAOOM 3pa3Kax Ha 2iopogobuiil mazesiti ocnosi. Hatisuwuii nokasnux npomuszananvhoi akmusrnocmi (23,0%)
npooemoncmpyeas mecm-3pazok Ne 3, axuti micmue ouuwene nagpmananose macino 10% na 2iopoinvuiii kpemogiti ocrogi. 3a anan-
2EMUYHOIO AKMUBHICIMIO nepesazu Mau mecm-3pasKku, po3poodieri Ha 2iopogobHill Mazesiil 0CHO8I. Bucoxi nokaznuku ananieemuyHoi
akmusHocmi npodemoncmpysanu: mecm-3pazox Ne 7 (98,3%); mecm-3pasox Ne 6 (87,2%); mecm-3pazox Ne 9 (70,9%); mecm-3pazox
Ne 8 (42,5%). Veaowcaemo, wo ananeemuuna akmusHicms 3yMos1eHa 0itoYoI0 PEeYogUHOIO Kepamoniacmuynoi 0ii — caniyiunogoro Kuc-
JIOMOI0, SIKY 6600UNU 00 CKIAOY Mazell y Konyenmpayii 3% m/m.

Bucnoeok. Teopemuuni 3acadu 1000 nOMeHYIHUX TIKY8ATbHUX BIACIUBOCINELl HOBUX M SKUX JIKAPCLKUX 3AC00I8 HA OCHO8I NPUPOOHUX
cyocmanyiil i3 HagMonPOOYKMAMU SUAGUTUCA 0O THAKWUMU, HINC Pe3yTbmamy eKCnePUMEeHmMAIbHo20 00cnioxcenHa. Ompumani 0aui
hapmarono2iuno2o susueH s ceiouaNmb NPo HAGHICMb V08O CLAOKOT NPOMU3ANANLHOL AKMUSHOCMI Y NPUPOOHUX CyOCcmanyiil i3 Haghmo-
npoOyKmis na 2iopo@inbHiil Kpemogiil ocHO8L. Y mecm-3paskis na 2iopo@obuiil mazesiti 0CHOBI Ys akmusHicmb npakmuuro siocymus. [Ipome
ananzemudHa akmusHicme 6y1a 6ULbW BUPANCEHA 8 YCIX MECM-3PA3Kax, ajie Hatlguwe Y IIKapCoKux Qoopmax Ha 2iopodobuiil mazesii ocHos,
WO, HanegHo, 3yYMOBIEHO CANIYUNOBOI0 KUCIoMOI0. Hallbinbwi nepcnexmusu, Ha Hauty OyMKY, BIOKPUBAIOMbCA Y OYULEHO20 HAPMATAHOB020
macna, ane, ckopiwe 3a 6ce, Ik OONOMIICHOT petoBUHU O PO3POOIEHHS HOBUX OEPMATNONOIUHUX JIKAPCOKUX 3ac00i8. ONMUMAanbHOIO KOH-

YeHmpayicio ouuueHo20 Hapmanano6020 Macaa 8 M AKUX JIKAPCoKux 3acobax cnio yeasxicamu 6io 10% oo 15%.
Knrouogi cnosa: nagpmonpoodykmu, nagpmanan, nagpmanancvka nagma, ouuwene Hapmananose Macio, NPOMU3ANAILHA AKMUe-
HICTb, AHACeMUYHA AKMUBHICTb, CKPUHIHEO08I (hapMaKonoeiumi 00CIiONCEeHH .

Introduction. Rationale. In recent years, there has
been growing attention from scientists and practicing
physicians towards medicinal products of natural
origin. This is due to the attractive safety profile of such
medicines, their broad spectrum of therapeutic action,
many years of successful use in clinical practice, and
popularity among patients.

Substances of natural origin include Naftalan oil
(so-called "black Naftalan oil"), Naftalan — an ointment
derived from Naftalan oil (currently unavailable on
Ukrainian pharmaceutical market), and vaseline oil.

Naftalan oil is a unique natural substance that has
been used for over two hundred years to treat various
pathological conditions and skin diseases. Naftalan oil
was first obtained in the village of Safi-Kyurd, located
near the city of Naftalan in Azerbaijan, in the 11th-12th
centuries (Adigozalova et al., 2017). For a long time,
residents of Safi-Kyurd and surrounding cities used
Naftalan oil to treat various skin diseases such as
eczema, psoriasis, burns, and others. In the 13th century,
Italian traveler Marco Polo reported of Naftalan oil and
its properties. In 1890, German engineer E. Jager noticed
successful treatment of various diseases with this oil and
began constructing a factory near the oil extraction source
to produce "Naftalan" ointment, which was successfully
sold in pharmacies in London, Hamburg, Tokyo, and
Cairo. This ointment was also used by military medics to
treat gunshot wounds, burns, and frostbite (Kravchenko
& Kiaziamov, 2006). Naftalan ointment was widely
used by doctors; later, cosmetologists began using it
to improve facial skin condition in various diseases
(Isayeva, 2023).

Naftalan oil (NO) is a thick syrupy substance, brown
in color, with a pleasant smell, almost indistinguishable
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in appearance from other types of oil and similar to
heavy resinous oils (Gulieva, S. A., 1981). NO contains
a plethora of various hydrocarbons, among which
naphthenic (50% to 60%) and aromatic (31%). It also
contains resins (14%), naphthenic acids (0.5% to 1%),
nitrogenous bases (up to 0.3%), and water 10-15%
(Adigozalova, 2016).

Over the past 100 years, intensive scientific study
has been conducted, alongside widespread medical
use of soft dosage forms with NO for treatment of
dermatological diseases. To produce medicines, a
Naftalan substance is obtained from NO. Along with
positive clinical results obtained during the clinical
use of ointments with NO, some pharmaceutical issues
remained unresolved, including unpleasant odor, coloring
properties, and difficulty in combining with some active
pharmaceutical ingredients (APIs). The main problem
was the lack of data on the exact composition and
standardization of substances from NO, particularly, the
distribution of polycyclic aromatic hydrocarbons, their
major and minor components (fractions of naphthenic
hydrocarbons), which is crucial for understanding of
mechanisms of action, therapeutic effects, and possible
adverse reactions.

Polycyclic aromatic hydrocarbons (PAHs) are organic
compounds characterized by the presence of two or more
condensed benzene rings in their chemical structure.
Since Naftalan substance is a product of NO processing
that may contain a significant amount of PAHs, their
content in the Naftalan substance for pharmaceutical
purposes should be limited. The type of impact of PAHs
on living biological systems mainly depends on the
structure of hydrocarbons and can vary widely. Many
PAHs are strong chemical carcinogens. For example,
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compounds like benz[a]anthracene, benzopyrene, and
ovalene have pronounced carcinogenic, mutagenic, and
teratogenic properties.

According to the EU regulatory document
No. 1223/2009 (Regulation (EC) No 1223/2009
of the European Parliament and of the Council of
30 November 2009 on cosmetic products), the amount
of polycyclic aromatic hydrocarbons extracted with
dimethyl sulfoxide from petroleum extracts used for the
production of cosmetic products is regulated at a level
of not more than 3.0% (by naphthalene). This criterion
characterizes the toxicity limit of petroleum products,
as their toxicity is determined by the content of PAHs.
Therefore, for petroleum products, instead of long-term
toxicity studies at the initial stages of experimental
research, PAH content is being determined.

The upper limit of 3.0% for PAH content is
significantly higher than the acceptability criterion
for the content of polycyclic aromatic hydrocarbons
established in the monographs of State Pharmacopoeia
of Ukraine (SPU). According to the SPU monograph
"Petrolatum", polycyclic aromatic hydrocarbons contents
in the petrolatum substance should not exceed 0.03%.
Therefore, for the Naftalan substance, it is suggested to
limit contents of polycyclic aromatic hydrocarbons to the
level of their limitation in petrolatum, namely, to 0.03%.

A new page in the history of officinal dosage forms
with NO was opened when refined Naftalan oil (RNO)
was obtained. Unlike unrefined NO, or the so-called
"black Naftalan oil", RNO is the result of deeper
processing of NO, formed after removal of potentially
carcinogenic and allergenic fractions of petroleum
hydrocarbons. It is devoid of coloring and unpleasant
organoleptic properties, and its technological properties
are significantly improved.

Results of successful clinical application of
ointments with NO contributed to an in-depth study
of its pharmacodynamics, while its drawbacks
prompted scientists and clinical researchers to improve
dermatological dosage forms by replacing Naftalan
with  RNO to enhance their biopharmaceutical
properties, strengthen pharmacological action, and
enable combination with various APIs and excipients.
The aforementioned theoretical prerequisites became
the fundamental basis for development and subsequent
screening research of new dosage forms with RNO,
implemented within the framework of this research.

The aim of the study was to examine theoretical
foundations for development of improved dermatological
medicinal products and conduct experimental
pharmacological research on new soft dosage forms
with varying compositions of active pharmaceutical
ingredients (petroleum products) and excipients.

Research materials and methods. We investigated
test samples that differed in qualitative composition
(i.e., the presence of refined or unrefined Naftalan
oil), quantitative content of NO or RNO, type of a
base (hydrophilic cream and hydrophobic ointment)
and composition of excipients; some test samples
contained 3% salicylic acid in their ointment bases. The
composition of investigated test samples is presented in
table 1. Preparations on hydrophilic and hydrophobic
bases are necessary for various dermatological diseases
and different phases of certain diseases.

Refined Naftalan oil (RNO) is a natural substance of
organic origin, a highly purified fraction of Naftalan oil
(NO), a transparent substance with a mild characteristic
odor, containing naphthenic hydrocarbons. According
to various researchers, it exhibits analgesic, anti-
inflammatory, desensitizing, angioprotective, and

Table 1

The composition of investigated test samples of soft dosage forms with petroleum product substances

Test Content of substances in test samples, showed in %
sample, oetined 1 Naftalan ol Vaseline oil | Salicylic acid | [Ydrocertisone Base of a test sample
TS* No 1 - - 10,0 - - Hydrophilic
TS Ne 2 - 10,0 - - - Hydrophilic
TS Ne 3 10,0 - - - - Hydrophilic
TS Ne 4 15,0 - - - - Hydrophilic
TS Ne 5 - - - - 1,0 Hydrophilic
TS Ne 6 - - 15,0 3,0 - Hydrophobic
TS Ne 7 - 10,0 - 3,0 - Hydrophobic
TS Ne 8 10,0 - - 3,0 - Hydrophobic
TS Ne 9 15,0 - - 3,0 - Hydrophobic
TS Ne 10 - - - - 1,0 Hydrophobic
* TS — test sample
®itorepanis. Yaconuc Ne 3, 2024 55 =
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antipruritic effects. Isolated studies shown that RNO
stimulated regenerative processes and suppressed
inflammatory processes in the setting of dermatological
diseases, accelerated regression of pathological
manifestations, and promoted resorption of psoriatic
skin lesions (Shmyhlo et al., 2004).

To theoretically justify development of new medicinal
products with NO and RNO, we employed general
theoretical scientific approaches, including the method
of bibliosemantic analysis, information synthesis, and
generalization. The experimental pharmacological
study of anti-inflammatory and analgesic effects of test
samples was conducted using the carrageenan-induced
edema model in rats (Stefanov O.V., 2001). The anti-
inflammatory action was evaluated in 2 and 4 hours after
carrageenan-induced inflammation. The anti-edema
effect, as an indicator of anti-inflammatory activity,
was assessed by measuring the change of the rat paw
volume, when injected with carrageenan, compared to
the control group over the same observation period. The
rat paw volume (in conventional units) was recorded
using a Ugo Basile plethysmometer (Italy). Analgesic
activity was assessed by measuring changes in the pain
threshold (PT) in animals using the "tail flick" test with
a Ugo Basile analgesiometer (Italy), by stimulating the
proximal part of the tail with a focused infrared beam
and subsequently forming groups of animals with initial
PT values ranging from 4 to 12 seconds (Seredynska,
2014; McMahon et al, 2021).

Statistical processing of the obtained data was
performed by determining the normality of distribution,
which was assessed using the Shapiro-Wilk test (W).
The obtained values followed a normal distribution.

Data are presented as arithmetic means and standard
errors of the mean. The significance of a difference
between mean values in two samples was determined
using the Student's t-test. Differences were considered
statistically significant at a significance level of at least
95% (p<0,05).

All studies were conducted in accordance with
the rules and norms of humane treatment of animals
in experimental research (Council of Europe, 1986)
and certified by the Expert Opinion of the Bioethics
Commission of Bogomolets National Medical
University.

Research results and discussion. The results obtained
overthe course ofthe screening study ofthe pharmacological
action of test samples of soft dosage forms with varying
concentrations of RNO are shown in table 2.

The evaluation of anti-edema effect indicates a weak
anti-inflammatory activity (AIA) in the investigated
test samples. The highest AIA was demonstrated by
test sample Ne 3, which contained 10% RNO on a
hydrophilic cream base. Test sample Ne 1 (10% vaseline
oil on a hydrophilic cream base) showed half the anti-
inflammatory activity, at 12.8%; test sample Ne 2,
containing 10% Naftalan oil on a hydrophilic cream
base, demonstrated an anti-inflammatory activity of
8.3%; test sample Ne 5 (comparator on a hydrophilic
cream base), containing 1% hydrocortisone acetate on
a hydrophilic cream base, showed only 10.9% anti-
inflammatory effect. Meanwhile, test sample Ne 10,
containing 1% hydrocortisone acetate on a hydrophobic
ointment base (comparator on a hydrophobic ointment
base) exhibited significantly lower anti-inflammatory
activity, equal to 3.2%.

Table 2

Results of the study on anti-inflammatory and analgesic effects of test samples of soft dosage forms
with petroleum product substances using the carrageenan-induced edema model in rats

Observation period, 2 hours
Experimental animal groups _ Pharmacological activity, %
Antl-lnﬂz.m.lmatory Analgesic activity
activity
Test sample Ne 1 — 10% vaseline oil, hydrophilic base, cream (n=14) 12.8 19.3
Test sample Ne 2 — 10% Naftalan oil, hydrophilic base, cream (n=14) 8.3 4.9
Test sample Ne 3 — 10% refined Naftalan oil, hydrophilic base, cream (n=9) 23.0 -3.9
Test sample Ne 4 — 15% refined Naftalan oil, hydrophilic base, cream (n=9) 8.9 —-8.5
Test sam.p‘le Ne 5 —1.0% hydrocortisone acetate cream (comparator on 10.9 234
hydrophilic base) (n=14)
Test sample Ne 6 — 15% vaseline oil, hydrophobic base, ointment (n=9) 3.9 87.2
Test sample Ne 7 — 10% Naftalan oil, hydrophobic base, ointment (n=9) 8.9 98.3
Test sample Ne 8 — 10% refined Naftalan oil, hydrophobic base, ointment (n=9) 1.9 42.5
Test sample Ne 9 — 15% refined Naftalan oil, hydrophobic base, ointment (n=9) 6.4 70.9
Test sampl@ Ne 10 — 1.0% hydrocortisone acetate ointment (comparator on 32 28
hydrophobic base) (n=9)
. 56 ®itorepanis. Yaconuc Ne 3, 2024
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All other test samples on the hydrophobic ointment
base, except for the one composed of 10% Naftalan oil
on a hydrophobic base (test sample Ne 7), showed anti-
inflammatory activity ranging from 1.9% to 6.4%. Test
sample Ne 7 demonstrated an anti-inflammatory activity
of 8.9%.

Test sample Ne 9, containing 15% RNO but on a
hydrophobic ointment base, despite a 50% increase in
RNO compared to test sample Ne 8 (containing 10%
RNO on a hydrophobic ointment base), showed only
slightly higher anti-inflammatory activity of 6.4% versus
1.9% in test sample Ne 8.

Test sample Ne 10 (comparator), containing 1%
hydrocortisone acetate but on a hydrophobic ointment
base, demonstrated an anti-inflammatory effect of 3.2%,
which is 3 times less than 1% hydrocortisone acetate on
a hydrophilic cream base (test sample Ne 5).

Thus, the investigated soft dosage forms containing
natural substances from petroleum products exhibited
weak dose-dependent anti-inflammatory activity, which
was more pronounced in test samples on a hydrophilic
cream base than in samples with similar composition on
a hydrophobic ointment base. Hydrocortisone acetate
1%, as a hydrophilic substance in a hydrophilic base,
naturally showed three times greater anti-inflammatory
activity than the same concentration of hydrocortisone
acetate 1% on a hydrophobic ointment base, while still
being more than twice less effective than 10% RNO on
a hydrophilic cream base (test sample Ne 3). This means
that an anti-inflammatory effect of our investigated
test sample with 10% RNO was higher that the one
for a corticosteroid — 1% hydrocortisone, but only on a
hydrophilic cream base. Therefore, this sample might be
promising for further in-depth study on a model of skin
pathology, such as psoriasis.

Regarding analgesic activity, which was more
pronounced, test samples Ne 7, No 6, Ne 9, and Ne 8§,
developed on a hydrophobic ointment base, showed
advantages. They demonstrated high levels of analgesic
activity: 98.3% (test sample Ne 7); 87.2% (test sample
Ne 6); 70.9% (test sample Ne 9); 42.5% (test sample
Ne 8) respectively. Analgesic activity was explained by
presence of salicylic acid. Since the contents of salicylic
acid is constant and is at 3% in each sample, the variation
in analgesic effect is explained by different contents of
excipients and the amount of RNO. Thus, the sample
containing 15% RNO showed a greater analgesic effect
than the sample with 10% RNO.

The comparator 1% hydrocortisone acetate on a
hydrophobic ointment base showed practically no
analgesic activity, with its indicator equal to 2.8%.
Meanwhile, 1% hydrocortisone acetate on a hydrophilic

®diroTepanis. Yaconuc

cream base (test sample Ne 5) demonstrated an analgesic
activity of 23.4%, which is almost 9 times higher. Test
sample Ne 1, containing 10% vaseline oil on a hydrophilic
cream base, showed weak analgesic activity of 19.3%,
lower than the test samples of petroleum products on
hydrophobic ointment bases. Test sample Ne 2 showed
the lowest analgesic activity at 4.9%. Interestingly,
data for test samples Ne 3 and Ne4 with RNO showed,
on the contrary, a decrease in the pain threshold (PT).
At a concentration of 10% RNO on a hydrophilic
cream base, it decreased PT by 3.9%, while increasing
the concentration to 15% raised PT by 8.5%. This can
probably be explained by differences in the composition
of excipients that increase sensitivity of nerve endings to
nociceptive stimuli.

High analgesic activity (98.3%) of test sample Ne 7,
containing 10% Naftalan oil (unrefined, with a higher
content of PAHs and other naphthenic hydrocarbons),
is noteworthy. This is probably explained by the higher
content of substances that contribute to increasing the
analgesic effect of salicylic acid.

Conclusions

Theoretical analysis of current scientific data
indicates a certain therapeutic potential of topical
medicinal products containing petroleum products,
namely Naftalan oil, vaseline oil, and refined Naftalan
oil, particularly in the setting of dermatological
diseases. However, our experimental studies
demonstrated that the investigated pharmaceutical
ingredients from petroleum products exhibit rather
weak anti-inflammatory activity, and only in
combination with a hydrophilic cream base, while this
activity was almost completely lost on a hydrophobic
ointment base. Nevertheless, the emergence of
analgesic activity, which was more pronounced in
test samples on a hydrophobic ointment base, can
be explained by the presence of salicylic acid. The
absence of anti-inflammatory effects in test samples
on a hydrophobic ointment base can only be explained
by the fact that the change to a hydrophobic ointment
base and a different spectrum of excipients used for
this dosage form do not allow salicylic acid to exhibit
its anti-inflammatory properties. Salicylic acid belongs
to non-steroidal anti-inflammatory drugs, which are
significantly less potent than diclofenac, ketoprofen,
and other medicinal products in this group. Therefore,
the low concentration of 3% salicylic acid may explain
the lack of anti-inflammatory activity in test samples
on a hydrophobic ointment base that contained it.
As is known, at low concentrations, salicylic acid
exhibits not so much anti-inflammatory as keratolytic
and keratoplastic types of action. This may justify its
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inclusion in dermatological products for the treatment
of diseases accompanied by hyperkeratosis, such as
psoriasis.

Results of our screening study open up prospects
for using refined Naftalan oil as a new excipient in
combination with active pharmaceutical ingredients
that demonstrate proven anti-inflammatory action.
The optimal content of refined Naftalan oil should
be considered 10% as an excipient in such dosage
forms. For the purpose of developing dermatological
medicinal products that may exhibit analgesic action,

the most promising is 15% refined Naftalan oil,
particularly on a hydrophobic ointment base, since
it is in this concentration and in combination with
salicylic acid, that its greatest analgesic activity is
manifested.

However, refined Naftalan oil has a favorable safety
profile, improved pharmaceutical properties, and
can exhibit synergistic activity in combination with
anti-inflammatory and other active pharmaceutical
ingredients. This opens up prospects for further
experimental studies.
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