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Background. Programs of preclinical safety studies of the health care products depend on the regulatory sta-
tus of the investigated products. The classification of such products, in particular suppositories for rectal and
vaginal use, is a critical step of developing tactics for their biological evaluation. Adaptation of biological
evaluation methods for the medical devices based on the combination of biologically active substances, as
well as evaluation of the results of such studies is urgent task of biomedicine.

Objective. To substantiate the regulatory status and to carry out a biological evaluation of medical devices in
the form of vaginal suppositories based on octenidine dihydrochloride ("Prodexyn") and in the form of rectal
suppositories based on Saw palmetto, Levisticum officinale and Calendula officinalis extracts ("Pravenor").
Methods. Biological evaluation was conducted according to the requirements of ISO 10993 standards using
in vitro and in vivo biological test systems (cytotoxicity in cell culture and the MTT test, sensitizing and irri-
tating effect in guinea pigs).

Results. The cytotoxicity (CCs,) of the medical device "Prodexyn” extract in Vero cell culture was 8.35 pg/ml
calculated as octenidine dihydrochloride and 416.65 ug/ml calculated as dexpanthenol. "Pravenor” medical
device was found to be non-toxic in Vero cell culture. According to the results of MMT assay CC,, for octe-
nidine dihydrochloride was 1.67 ug/ml, and 83.33 ug/ml — for dexpanthenol. CCs, indicators calculated for
the different active ingredients of the medical device "Pravenor" were the following: 50 mg/ml for the dwarf
palm berries extract (Saw palmetto), 16.67 mg/ml for the lovage roots extract (Levisticum officinale), and
16.67 mg/ml for the calendula flowers extract (Calendula officinalis). No sensitizing or skin irritating effects
were observed in guinea pigs.

Conclusions. Biological evaluation of medical devices in the form of rectal suppositories "Pravenor" and va-
ginal suppositories "Prodexyn" performed using in vitro and in vivo biological systems. It was demonstrated
an acceptable level of safety of the products. The MTT test was 5 times more sensitive than the Vero cell
culture method in determination of cytotoxicity.
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sensitizing effects; irritating effects.

Introduction

Today it is impossible to imagine the creation
of a modern innovative health care system without
the development and implementation of advanced
medical technologies in all medical spheres — both
preventive and clinical. The wide use of medical
devices (MD) allows efficient solving of the issues
in medical diagnostics, prevention, and therapy.
High-tech and innovative MD became an in-
dispensable mechanism in providing replicability,
mass scale and foreseeability of clinical and diag-
nostic results [1].

Specific features of drugs as a type of products
in healthcare system are expressed mostly by their
extreme variability of design, origins, methods of
manufacture, and use [2, 3]. Such circumstances

considerably restrict the development of general
(universal) rules for MD standardization, in parti-
cular, from the point of view of their quality and
safety. Unlike medicinal products with detailed di-
rectives on quality and safety (Pharmacopoieias,
the Guidelines of the International Council on
Harmonisation of Technical Requirements for
Registration of Pharmaceuticals for Human Use,
and national regulatory authorities), similar de-
tailed international and national normative docu-
ments are absent for medical devices. The men-
tioned characteristic of MD is also reflected in the
systems of MD access for various national markets,
which mostly envisage the procedures of com-
pliance assessment, which involve wide range of
authorized bodies [4, 5]. The regulatory bodies of
developed countries, industry associations, and
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international institutions make significant contribu-
tions to the international MD standardization sys-
tem. The Guidelines for Biological Assessment of
Medical Devices are developed by International
Organization for Standardization, and currently are
implemented in the majority of countries, includ-
ing Ukraine. The series of ISO 10993 standards
(Biological evaluation of medical devices) allowed
unification of the requirements for various types of
MD depending on their route of administration,
type of contact with organism, and the contact's
duration. The assessment concept, included in
standard ISO 10993-1:2018, forms the basis for the
development of the medical devices' assessment
programs; however, it is not binding, namely due
to the extremely wide range of MD peculiarities.
MD diversity is supported by the fact that for
many MDs the form of manufacture is very similar
to medicinal products (for example, eye drops,
vaginal and rectal suppositories, skin solution,
patches, etc.) In such cases, the primary problem is
to meticulously classify the product as a certain
medical product's class [6]. The results of class's
potential risk determination and MD biological as-
sessment are important incoming information for
MD assessment and risk management, which are
an integral part of general quality assurance system
of any medical devices manufacturer [7—9].

The aim of this article is to carry out a scientific
and medical justification of the regulatory status
(classification) of the medical devices in the form of
vaginal and rectal suppositories, as well as their bio-
logical evaluation according to ISO 10993 standards.

Materials and methods

Medical devices. We used the following sam-
ples for testing: medical device "Pravenor” (rectal
suppositories, further referred to as Pravenor), and
medical device "Prodexyn" (vaginal suppositories,
further referred to as Prodexyn). Pravenor has the
following composition: extract of dwarf palm ber-
ries (Saw palmetto) — 150 mg, extract of lovage
roots (Levisticum officinale) — 50 mg, extract of
calendula flowers (Calendula officinalis) — 50 mg,
excipients: hard fat. Prodexyn has the following
composition: octenidine dihydrochloride — 2 mg,
dexpanthenol — 100 mg, excipients: Macrogol 4000,
Macrogol 400.

To dilute the suppositories we used centrifuge
tubes and mix of ether (3 ml) and physiological
solution (3 ml) in ratio 1:1 (v/v). The suppository
was kept in a stoppered tube for 1 h till complete
dissolution. At the next stage, the lower phase was
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collected into another tube, which was left open
for 30 min for ether evaporation. The obtained ex-
tract (pH 6.8—7.2) was used for the device's bio-
logical evaluation. The calculated concentration
of active components in the obtained extract was
the following: for medical device Prodexyn —
0.67 mg/ml of octenidine dihydrochloride and
33.33 mg/ml of dexpanthenol; for medical device
Pravenor — 50 mg/ml of dwarf palm berries extract
(Saw palmentto), 16.67 mg/ml of lovage root ex-
tract (Levisticum officinale), and 16.67 mg/ml of
calendula flowers extract (Calendula officinalis).

Cell culture and its culturing. Vero cell culture
(passaged green monkey kidney cell culture), ob-
tained from cell bank of D.I. Ivanovsky Institute
of Virology of RAMS (Moscow, Russian Federa-
tion) and maintained at the research facility
"L.V. Gromashevsky Institute of Epidemiology and
Infectious Diseases of the NAMS of Ukraine"
(Kyiv, Ukraine) was used.

The cells were maintained in culture via the
common method, using complex medium, consist-
ing of 90% RPMI-1640 medium (Sigma, USA)
with the addition of 10% inactivated fetal bovine
serum (FBS) (Sigma, USA), and antibiotic Kana-
mycin (50 IU/ml).

The cells were cultured in 50—100 ml glass or
plastic vials (Nunc, Denmark) at 37 °C in the 5%
CO, atmosphere. Every 3-4 days live cells were
counted by staining the cells with trypan blue and
seeded in the initial cell concentration per 1 ml.

The passaged cells were extracted from vial
surface with Gibco® Versene Solution (0.2g EDTA
per litre of phosphate-buffered saline) (Thermo
Fisher Scientific, USA), centrifuged and added in-
to 1 ml of medium for precipitation, pipetted and
counted in Goryaev's hemocytometer. The cells
were seeded into well plates for cell culture (Sig-
ma, CIIA) with estimated number of 200,000 cells
in 1 ml of the medium.

Determination of the medical devices' cytotoxic
concentration (CCsy)). To determine CC,, of the
medical devices, we used at least ten rows of wells
in plates with cell culture for each product's dilu-
tion. The plates with cell culture were incubated at
37 °C in the 5% CO, atmosphere for 5 days. Every
day the test and control cultures were monitored
for presence or absence of cytopathogenic effect
(CPE). CPE degree was determined by changes in
cells morphology (rounding, wrinkling of cells, de-
tachment from well surface) and degenerative
changes via the following system: "—" — complete
absence of cell degeneration; "+" — NMT 25% of
cell monolayer is affected; "++" — NMT 50% of
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cell monolayer is affected; "+++" — NMT 75% of
cell monolayer is affected; "++++" — complete
degeneration of cell monolayer. CCy, of medical
device was defined as the maximal rate, which did
not cause degeneration of 50% of cells. Control
was defined as a cell monolayer without addition
of medical devices' extracts.

MTT assay. The method is based on function-
ing of the dehydrogenase system in intact cells' mi-
tochondria that convert 3-(4,5-dimethylthiazol-2-
yl)-2,5-diphenyltetrazolium bromide (MTT) into
formazan. The reaction product may be determi-
ned quantitatively by spectrophotometer. The MTT
conversion into formazan decreases after death of
cells, affected by toxic substances. The cells in
concentration 5x10° ml™" were cultured in 96-well
plates in RPMI-1640 medium with addition of
10% FBS, which contained test substances in vari-
ous concentrations. Controls were cells that not
treated with the studied product. Each concentra-
tion was tested in 3 replicates. The plates with cells
were incubated at 37 °C in the 5% CO, atmosphere
for 48 h. MTT substrate (Sigma, USA) was dissolved
in sterile phosphate-buffered saline solution (PBS)
(0.2 M NaCl, 0.2 M K,HPO,, 0.2 M Na,H,PO,,
0.2M KCI), pH 7.2, at room temperature in a
concentration of 5 mg/ml. The filtered MTT solu-
tion in a volume of 25 ul per 100 pl of cell suspen-
sion was put into wells and incubated for 3 h at
37 °C in the 5% CO, atmosphere. After incubation
the plates with cells were centrifuged for cell preci-
pitation at 1500 rpm for 10 min and rejected the
supernatant. 100 pl of 96% ethanol were added to
precipitation; it further dissolved crystalline forma-
zin. After 10 min of thorough shaking at 37 °C the
optical density of solutions was measured by spec-
trophotometer at wavelength 540 nm. The percen-
tage of inhibition of cell viability when subjected to
the test products was determined by the measuring
of optical density of the test samples in comparison
with the control cells (CC), which was taken as
100%. For convenience of assessment of the ob-
tained results of cytotoxicity CCs, on the basis of
MTT assay on the corresponding plot indicated the
value corresponding to half of the CC (CC 50%).

Animals. In the study we used random-bred
laboratory Guinea pigs, aged 3-4 months, weighing
300—400 g. The animals care was complied with
the requirements of international standard ISO
10993-2:2006 "Biological evaluation of medical de-
vices — Part 2: Animal welfare requirements”.

Sensitization and skin irritation effects study.
The hair was cut from the zones of 2x3 cm on the
animals' backs; melted suppositories were applied
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directly on the skin, fixated with gauze bandage,
and left for 4 h. Further monitoring for erythema
and oedema was performed 12, 24, 48 and 72 h af-
ter the bandage's removal. Photo fixation of results
was carried out. Each test group included 6 animals.

Bioethics norms. All work with animals, de-
scribed in this article, was performed according to
the Law of Ukraine "On protection of animals
from abuse”, European Convention for the Pro-
tection of Vertebrate Animals, as well as the
Guide for the Care and Use of Laboratory Animals
(8" edition). Upon completion of the study the an-
imals were sacrificed via a humane method, aimed
at minimal physical and psychological suffering.

Results

Classification of medical devices and justifica-
tion of biological testing program

Functional characteristics of the medical device
Pravenor. To understand the product's functional
characteristics, the product's content should be
analyzed along with roles of its ingredients in the
functioning of male urogenital system should be
assessed. Berries of dwarf palm (Saw palmetto)
contain the following biologically active substances
that are necessary for normal functioning of pros-
tate: phytosteroles (hormone precursors, synthe-
sized in a human body), fatty acids (palmitic, lino-
leic, linolenic acids), lipase (promotes the digestion
of fats, fatty acids, fat-soluble vitamins A, D, E) [10].
Lovage roots (Levisticum officinale) contain many
essential oils (terpineol, cineole, acetic, isovaleric
and benzoic acids), which promote urination [11].
Calendula flowers (Calendula officinalis) contain
essential oils, carotenoids and flavonoids that sup-
port regeneration processes of body tissues [12].
Therefore, phytocomponents of this medical device
represent a complex of biologically active substan-
ces that are necessary for and promote normal
functioning of urogenital system in males, mainly —
prostate. It is worth mentioning that the above
phytocomponents are also included in several me-
dicinal products and dietary supplements (in oral
forms). The majority of medicinal products, con-
taining extracts or tinctures of dwarf palm, lovage
and calendula, are the so-called traditional medi-
cinal products, which have been developed and
marketed in Ukraine for more than 20 years. At
present such new oral products are placed on the
Ukrainian market as dietary supplements, and this
reflects their functional principle of action better,
i.e., provision of nutrients for better functioning of
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the body's system. The preventive effect of such
products is implemented in such a way along with
their help in mitigation of respective diseases' course.
Therefore, the effect of medical device Pravenor
(rectal suppositories) on human body cannot be
described as pharmacological or immunological, as
well as the one modifying metabolism. Thus, this
product may be considered as a medical device in
the terms of Technical Regulations for Medical
Devices, approved by the Decree No. 753 by the
Cabinet of Ministers of Ukraine, dated October, 2,
2013, and Regulation (EU) 2017/745 of the Euro-
pean Parliament and of the Council as of April, 5,
2017 on medical devices.

The medical device Pravenor is classified as a
short-term device because its continuous use is en-
visaged for less than 30 days. Considering rectal
route of administration and the device partial ab-
sorption, the Rule 21 (Regulation (EU) 2017/745
of the European Parliament and of the Council of
April, 5, 2017 on medical devices) may be applied
to this medical device, namely: the devices that are
composed of substances or substance combinations
that are intended to be introduced into in human
body via a body orifice or skin application, and
that are absorbed or locally dispersed in a human
body, and classified as class I1I, and which achieve
their intended purpose in the stomach or lower ga-
strointestinal tract and which or whose products of
metabolism are systemically absorbed by the hu-
man body.

Functional characteristics of medical device
Prodexyn. To understand the product's functional
characteristics. the product's content should be
analyzed along with its ingredients's roles in the
functioning of female urogenital system. Octeni-
dine dihydrochloride is an antiseptic agent for mu-
cus membranes, skin and wounds. It reacts with
microbial cell's wall components and microbial
membranes, causing disorders in cell functions. Its
antimicrobial mechanism of action also involves
the increase of cell membrane's permeability for
potassium ions. Octenidine dihydrochloride is not
absorbed by the gastrointestinal tract or skin and
mucus membranes. Its penetration through placen-
ta may be excluded. Octenidine dihydrochloride is
not absorbed by vaginal mucous membrane or by
wounds [13, 14]. Dexpanthenol, which is also a
component of the product, is converted in tissues
into a pantothenic acid, which is an integral part
of coenzyme A, and plays important role in epithe-
lium's normal functioning and acceleration of skin
and mucous membranes' regeneration. Dexpanthe-
nol is rapidly absorbed by skin and is immediately
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converted into pantothenic acid, which is widely
distributed in organism tissues, mostly in the form
of coenzyme A. Pantothenic acid is eliminated
predominantly in unchanged form with urine and
to a lesser extent — with faeces [15, 16].

Octenidine dihydrochloride in various phar-
maceutical forms and methods of use is included
also in medicinal and disinfecting products. Dex-
panthenol is widely used both by the pharmaceu-
tical and cosmetic industries due to its positive ef-
fect on skin and mucous membranes' regeneration.
Thus, the medical device Prodexyn contains the
antiseptic agent octenidine dihydrochloride, which
does not have systemic effects on human organism,
and which medical effect lies in inhibition of the
development of extraneous microbiota in the vagi-
na and prevention of sexually transmitted diseases.
Another device’s component, dexpanthenol, plays
auxiliary role, aiming at prevention of potential ad-
verse effects of octenidine dihydrochloride, namely —
its irritating action. Therefore, the effect of medical
device Prodexyn (vaginal suppositories) on human
body cannot be described as pharmacological or
immunological, as well as the one modifying meta-
bolism. Thus, this product may be considered as
medical device in the terms of Technical Regu-
lations for Medical Devices, approved by the
Decree No. 753 by the Cabinet of Ministers of
Ukraine, dated October, 2, 2013, and Regulation
(EU) 2017/745 of the European Parliament, and of
the Council as of April, 5, 2017 on medical devices.

The medical device Prodexyn is classified as a
short-term device because its continuous use is
envisaged for less than 30 days. Considering vagin-
al route of administration, absence of absorption
and systemic effect of octenidine dihydrochloride,
the Rule 21 (Regulation (EU) 2017/745 of the
European Parliament and of the Council as of
April, 5, 2017 on medical devices) may be applied
to this medical device, namely: the devices that are
composed of substances or of combinations of sub-
stances, that are intended to be introduced into the
human body via a body orifice or applied to skin,
and that are absorbed by or locally dispersed in the
human body, and classified as class IIb in all other
cases. Taking into account the vaginal route of
administration (invasive device) and its intended
purpose (prevention of sexually transmitted disea-
ses), the Rule 15 (Regulation (EU) 2017/745 of
the European Parliament and of the Council as of
April, 5, 2017 on medical devices) may be also ap-
plied to this medical device, namely: all devices,
used for contraception or prevention of sexually
transmitted diseases are classified as class IIb, un-
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less they are implantable or long-term invasive de-
vices, and in this case, they are classified as class II1.

Program of biological testing. Considering the
recommendations of standard ISO 10993-1:2018
"Biological evaluation of medical devices — Part 1:
Evaluation and testing within a risk management
process” (device group: surface device; type of con-
tact: mucosal membrane; contact duration: 24 h —
30 days), as well as well-established safety profile
of the substances in the device content, it was con-
sidered sufficient to include three following para-
meters into the biological testing program: cytotox-
icity, sensitizing, and skin-irritating effects.

Biological evaluation of medical devices

Determination of the device cytofoxic concentra-
tion (CCyy). Vero cells culture (Fig. 1) was used to
determine the CC,, of the products. At least ten
rows of wells in plates with cell culture were used
in the experiments for each device dilution in me-
dium. The test and control cultures were moni-
tored every day to determine the presence or ab-
sence of CPE. The study results are summarized in
the Table and Fig. 1.

The maximum level of dilution of the extract
of the product Prodexyn, which led to the CPE
of Vero cell culture, was 1:80, which corresponds
to the concentration of octenidine dihydrochloride —
8.35 pg/ml, for dexpanthenol — 416.65 ug/ml. At the
same time, Pravenor was found to be completely
non-toxic when tested in Vero cells culture.

According to MTT assay results (Fig. 2), it was
shown that cytotoxic effect CCs, was registered for
extract dilution 1:400 for medical device Prodexyn
(line intersection "CC 50%" and "No. 1 Prodexyn"
on Fig. 2). This dilution corresponds to the follow-
ing values of CCs,: for octenidine dihydrochloride —
1.67 pg/ml, for dexpanthenol — 83.33 pg/ml.

According to MTT assay results, medical de-
vice Pravenor did not demonstrate a toxic effect,
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Figure 1: Vero cell culture used in the experlment (magnifi-

cation x10)
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which was confirmed by the obtained ratio of opti-
cal density for test product versus optical density
for control cell culture (see Fig.2). Based on the
obtained results, it can be concluded that CC,, for
this product exceeds 50 mg/ml for dwarf palm ber-
ried extract (Saw palmetto), 16.67 mg/ml for lovage
root extract (Levisticum officinale), and 16.67 mg/ml
for calendula flowers extract (Calendula officinalis).

Studies of sensitization and skin irritation effects

Monitoring of experimental animals have shown
that both devices do not cause any skin irritation
and are safe to use. The observations were recorded
in photographs (Fig. 3).

Discussion

Medical device regulatory status has crucial
meaning for the strategy of a scientific research
project. There is a considerable difference in stu-
dies of the safety and efficiency of medicines and
medical devices. Some health care products may
have similar or even equivalent forms (solutions for
injection, skin solution, nasal sprays, vaginal and
rectal suppositories, etc.), however, they may be
classified into different regulatory groups. In addi-
tion to the aforementioned aspects of preclinical
and clinical studies of medical products their regu-
latory status sometimes influences pharmacoeco-
nomic parameters of the respective projects [17].
In the terms of access of the developed medical
products, in particular — medical devices to various
segments of global pharmaceutical market the pro-
blem of unification of regulatory requirements in
various states and supranational structures is very
important (for example, EU) for managing quality,
safety, and efficiency of such products [18, 19].
Manufacturers of medical devices and other medical
products constantly discuss the issues of intercon-
nection between scientific-technical issues in this
sphere in terms of regulatory requirements [20—23].

Table: The study results of the device cytotoxic concentration
in Vero cell culture

. Device

Dilution Prodexyn Pravenor
1:10 10/10° 0/10
1:20 10/10 0/10
1:40 10/10 0/10
1:80 5/10 O/10
1:160 0/10 0/10
1:320 0/10 0/10
1:640 0/10 0/10
1:1280 0/10 0/10
CCs, 1:80 Non-toxic
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CCs

Absorbance at 540 nm
()
N

Dilution 1280 640 320
—®—Ne1Prodexyn 0.7475 0.6435 0.2105
—®—Ne2Pravenor 0.7465 0.7405 0.7215
—&=CC 0.6683
=——=CC 50% 0.334

160 80 40 20 10
0.203  0.2225 0.045 0.0595 0.0595
0.704  0.7005 0.711  0.687  0.619

Figure 2: Results of cytotoxicity assessment by MTT (3-(4,5-dimethylthiazol-2-yl)-2,5-diphenyltetrazolium bromide) assay

-
"
/

Guinea pig with the skin zone, Guinea pig with the skin zone,
on which "Pravenor" on which "Prodexyn”
was applied was applied

Guinea pig skin
after "Prodexyn" testing

Guinea pig skin
after "Pravenor” testing

Figure 3: Results of determining of the devices' sensitizing and skin-irritating effects

There are many products for vaginal and rec-
tal use, which are sold on the developed countries
markets, and which are classified as medical devices.
Usually intra-vaginal medical devices in traditional
pharmaceutical forms (suppositories, tablets, cap-
sules, etc.) are developed for correction (restora-
tion) of vaginal microbiota [24—26]. Other indica-
tions for such devices include promotion of fertili-
zation [27], delivery of anti-HIV drugs [28], etc.
Medical devices in the form of rectal suppositories,
creams, and gels are used for treatment and preven-
tion of proctological and urological diseases [29, 30].
In view of this, our medical-scientific justification
of classification of the studied products as medical
devices is harmonized with regulatory bodies prac-
tice (Conformity Assessment Body) of the Euro-
pean Union countries. It is worth noting that at
present the current Ukrainian Technical Regula-
tions on Medical Devices and Medical Device
Regulations, adopted in the European Union [23,
31], do not match in the part of establishing risk

classes for several medical devices, including inva-
sive devices. However, such regulatory disparities
between Ukrainian and EU markets do not affect
significantly the determination of biological evalua-
tion strategy for such devices.

The obtained data on cytotoxicity of vaginal
suppositories (Prodexyn), containing octenidine
dihydrochloride and dexpanthenol, correspond to
the data of other scientists. Thus, in the study [32]
cytotoxic effect of octenidine solution was assessed
on fibroblast cell cultures and MCF7 cells (epi-
thelial-like cell line, obtained from invasive adeno-
carcinoma of human mammary ducts). Octenidine
solution in the concentration of 0.5 mg/l signifi-
cantly inhibited cell growth in 24 h, however, with
the concentration of 0.012 mg/l the cytotoxic ef-
fect was not observed. Such results allowed authors
to recommend octenidine solution for cutaneous
use in the treatment of purulent wounds. Similar
results were obtained while studying several sub-
stances with antiseptic properties as the candidates
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for gingivitis treatment: octenidine showed the
lowest cytotoxic effect on fibroblasts and epithelial
cells [33] among the studied five agents. The mod-
ern toxicological studies of dexpanthenol-containing
combinations are aimed at determination of the
decrease of toxic (in particular, cytotoxic) effects
after introduction of dexpanthenol into combina-
tion. This approach is justified by dexpanthenol’s
biological properties, namely — its transformation
into pantothenic acid in a body. Pantothenic acid
is an integral part of coenzyme A and participates
in acetylation, carbohydrate and fat metabolism,
synthesis of acetylcholine, corticosteroids, porphy-
rins; it stimulates regeneration of skin and mucous
membranes, normalizes cell metabolism, accelerates
mitosis and increases strength of collagen fibres [15,
34]. Most often dexpanthenol is included in drugs
for nasal use to improve their safety profile. Thus,
the study [35] showed that dexpanthenol signifi-
cantly decreased the toxic effect of xylometazoline,
used on amniotic epithelial cells (human amniotic
cell line). Another study [36] proved that dexpan-
thenol (5%) decreased the toxic effects of xylome-
tazoline and benzalkonium chloride used on amni-
otic epithelial cell growth. These data suggest the
adequacy of the chosen combination in medical
device Prodexyn (octenidine + dexpanthenol) both
from the point of efficacy and safety profile. The
obtained data are absolutely new on the proposed
combination and its method of administration.

Phytocombination of medicinal herbal ex-
tracts in the medical device Pravenor is original,
therefore the study of the cytotoxic effect of this
product on cell culture was relevant both from
scientific and regulatory point of view. The availa-
ble literature data [37—42] on cytotoxic effects of
extracts from Saw palmetto, Levisticum officinale,
Calendula officinalis of biologically active sub-
stances, obtained from these medicinal herbs, are,
on one hand, addressed by their individual studies
(as monopreparations), and, on the other hand, are
focused on assessment of anti-cancer activities.
Therefore, the obtained data on the absence of
cytotoxic effect of the medical device Pravenor are
an important prerequisite for safe use of this pro-
duct as a prostate protector.

Conclusions

Scientific-medical and regulatory justification
of classifying Prodexyn and Pravenor as invasive
medical devices for prolonged use was performed.
The cytotoxic, sensitization and skin irritation stu-

Innov Biosyst Bioeng, 2021, vol. 5, no. 4

dies are sufficient for biological evaluation of such
medical devices.

The maximum cytotoxic concentration of the
medical device's Prodexyn active ingredients, which
led to the CEP of Vero cell culture, was for octe-
nidine dihydrochloride — 8.35 ug/ml and dexpan-
thenol — 416.65 pg/ml. According to the MTT as-
say results for the medical device Prodexyn the
cytotoxic effect CCs, was recorded for dilution that
corresponds to the values of CC,,: octenidine di-
hydrochloride — 1.67 pg/ml and dexpanthenol —
83.33 pg/ml.

The medical device Pravenor was completely
non-toxic in the study in Vero cell culture. Similar
results were obtained in the MTT assay: it was es-
tablished that the CC,, for this product exceeds
50 mg/ml for the extract of dwarf palm berries
(Saw palmetto), 16.67 mg/ml for lovage root extract
(Levisticum officinale), and 16.67 mg/ml for calen-
dula flowers extract (Calendula officinalis).

The method of cytotoxicity evaluation, which
is based on the assessment of the condition of de-
hydrogenase system of mitochondrial cells (MTT
assay), was 5 times more sensitive if compared to
the approach of detecting cytopathic effects on
Vero cell culture. Thus, the MTT assay can be
considered as a more informative method for the
medical devices' cytotoxicity evaluation.

Both medical devices did not demonstrate
sensitizing and skin-irritating effects after applica-
tion on the skin.

The obtained data on safety profile of medical
devices Prodexyn and Pravenor allow recommend-
ing the products for use in the claimed medical
field.
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BIONOrYHE OLIHIOBAHHSA MEOUYHUX BUPOBIB Y ®OPMI CYNO3UTOPIIB
ONA PEKTANIbHOIO TA BATIHAINIbHOIO 3ACTOCYBAHHA

Mpo6nematuka. MNMporpamm AOKNIHIYHOrO BUBYEHHS Ge3nekn NpoayKTiB Y CUCTEMI OXOPOHM 340POB’S 3anexatb Bif perynsitopHoro cra-
Tycy AocnifKyBaHUx npoaykTiB. KnacudikyBaHHA TakMx NPOAYKTIB, 30KpemMa Cyno3uTopiiB ANA peKTaribHOro Ta BariHanbHOro 3acTocy-
BaHHSA, € KPUTUYHMM eTanoMm AN pO3POOKM TaKTUKM ix GioMoriYHOro OuiHIOBaHHA. AKTyanbHUMK ANna 6ioMeanUMHM 3anualoTbes Mu-
TaHHA aganTauii meTogiB 6i0NoriYHOro OLiHIOBaHHA MeAnYHMX BUPOBIB Ha OCHOBI KOMOiHaLji 6iONOriYHO aKTUBHUX PEYOBMH, @ TaKOX
OLiHKM pe3ynbTaTiB TAKOro OLiHIOBAHHS.

MeTa. 34iicHUTN OBr'pyHTYBaHHSA perynsTopHoro cratycy Ta GionoriyHe ouiHIOBaHHA Meau4HMX BMpOGIB y hopMi BariHanbHUX
Cyno3nTopiiB Ha OCHOBI OKTeHiAnHY aurigpoxnopuay (“‘MpoaekcuH”) Ta y popmi pekTanbHMX Cyno3nTOpIiB HA OCHOBI €KCTPaKTIB POCAWH
Saw palmetto, Levisticum officinale i Calendula officinalis (“lMpaBeHop”).
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MeToauka peani3sauii. bionoriyHe ouiHlOBaHHA NpoBoAMnK 3rigHO 3 BUMoramu ctaHgapTie cepii ISO 10993 3a gonomoroto GionoriyHnx
TecT-cucTeM in Vvitro Ta in Vvivo (UMTOTOKCUYHICTb y KynbTypi kniTuH Ta y MTT-TecTi, ceHcubinisytoda Ta noppasHioBanbHa Ais Ha
MypyaKkiB).

PesynbTatn. LintotokenyHicte (CCsp) ekcTpakTy MeanyHoro Bupoby “lNpoaekcuH” Ha KynbTypi KniTuH Vero ctaHosuna 8,35 mkr/mn y
nepepaxyHKy Ha OKTeHiauHy auvrigpoxnopug Ta 416,65 mkr/mn y nepepaxyHky Ha aekcnaHteHon. MeauyHin Bupib “MNpaseHop” BUsiIBUBCS
HETOKCUYHUM Ha KynbTypi knituH Vero. 3a pesynbtatamu MTT-tecty CCso ANS OKTEHIANHY gurigpoxnopudy ctaHosuna 1,67 mkr/mm,
nekcnanTeHony — 83,33 mkr/mn. CCsy y nepepaxyHKy Ha akTUBHI iHrpedieHTn MeguyHoro Bupoby “MNpaeeHop” ctaHoBuna 50 mr/mn gns
eKCTpakTy srig kapnukosoi nanbMu (Saw palmetto), 16,67 mMr/mn Ans ekcTpakTy KOpeHiB nobucTky nikapcbkoro (Levisticum officinale),
16,67 mr/mn Ans ekcTpakTy KBiTOK Harigok nikapcekux (Calendula officinalis). Ans megnyHux Bupo6iB He Gyno BUSIBMEHO CeHcumbini-
3yl40i Ta LWKiponoapasHoBanbHOT Ail Ha MypYakiB.

BucHoBku. BionoriyHe ouiHOBaHHA MeaunyHUX BUpoGiB y dopMi pekTanbHUX cyno3utopiie “lNpaBeHop” i BariHanbHUX Cyno3uTopiis
“MNpoaekcuH”, npoBefdeHe i3 BUKOPUCTaHHAM GionoriyHnx cuctem in vitro Ta in vivo, 3acBigyunno NPUNRHATHUN piBeHb 6e3neyHocTi uiel
npoaykuii. MNpy BU3Ha4yeHHi LUMToTOKCMYHOCTI MTT-TecT BUsiIBUBCA Y 5 pasiB 4yTnuBIlLMM MOPIBHAHO 3 METOAOM Ha OCHOBI KynbTypu
KniTuH Vero.

KntoyoBi cnoBa: meanyHi BUpobu; pekTanbHi Cyno3uTopii; BariHanbHi Cyno3uTopii; aHTMbakTepianbHi Cyno3vTopii; LMTOTOKCUYHICTb;
ceHcubinisytova aisi; WwkiponogpasHioBarnbHa Aisi.
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BUOJNIOMMYECKOE OLIEHUBAHUE MEOULIMHCKUX U3OENUA B ®OPME CYMNMNO3UTOPUEB
ANA PEKTANIbHOIO U BATMHAJIbHOIO UCMNOJIb3OBAHUA

Mpo6nemaTtuka. NporpaMMbl OKMMHUYECKOTO UCCefoBaHNst 6€30MacHOCTU NPOAYKTOB B CUCTEME 34paBOOXPAHEHMUS 3aBUCAT OT pe-
rynsiTOpHOro cTaTyca uccrnegyemMbix NpoaykToB. KnaccuduumpoBaHue Takmx NpoAyKToB, B YACTHOCTU Cynno3UTOpuUeB ANs pekTarbHOro
1 BarMHarnbHOro NPUMEHEHUs], SBMNSIETCS KPUTUYECKUM 3TanoM pa3paboTky TaKTUKM MX BMONOrMyeckoro oueHnBaHus. AKTyanbHbIMU
OCTatloTCA BOMPOCHI aganTaumMn MeTodoB 6MONOrMyeckoro OLeHMBaHSA MEeQULMHCKUX U3OeNvn Ha OCHOBE KOMOUHaLumM Guonornyeckm
aKTMBHbIX BELLECTB, @ Takke OLEHKM pe3ynbTaToB Takoro oLeHBaHUS.

Lenb. Npon3Bectn 060CHOBaHUE perynsTopHOro craryca n buonormyeckoe oLeHVBaHWe MeOULMHCKUX u3nenvin B oopMme BarnHasnb-
HbIX CYNMO3UTOPUEB Ha OCHOBE OKTEHMAWHA aurnapoxnopuaa (“Mpoaekcun”), a Takke B GOpMe pekTanbHbIX CYNno3vTOPUEB HA OCHOBE
pacTuTenbHbIX 3KCTpakToB Saw palmetto, Levisticum officinale n Calendula officinalis (“MpaBeHop”).

MeToauka peanusauumn. buonornyeckoe oLeHVBaHME NPOBOAMMOCL COrnmacHo TpeboBaHusiM ctaHgapToB cepun ISO 10993 ¢ nomo-
b BUONOMMYECKMX TECT-CUCTEM in Vitro 1 in vivo (LMTOTOKCMYHOCTL B KynbType KneTok u B MTT-TecTe, ceHcMbunmanpytoLlee u pas-
OpaxaioLlee AeCTBUE Ha MOPCKMX CBUHOK).

Pe3ynbTathl. LiutoTokcnuHocTb (CCsp) SKCTpakTa MeamumHeKoro nagenus “lMpoaekcuH” Ha KynbType kneTok Vero coctasuna 8,35 mkr/mn
B nepecyeTe Ha oKkTeHuauMHa aurugpoxnopug un 416,65 Mkr/mn B nepecdeTe Ha gekcnaHTeHon. MeguuuHckoe mnsgenue “lMpaseHop”
0Ka3anocb HETOKCUMYHBIM Ha KynbType kneTok Vero. Mo pesynbtatam MTT-tecta CCso ANS OKTEHWAMHA AMIMApOXNopuaa coctaBuna
1,67 mkr/mn, aekcnaHteHona — 83,33 mkr/mn. CCyy B nMepecyeTe Ha aKTUBHbIE UHIPEAMEHTbl MeauuMHCKoro nsgenuvs “MpaeseHop”
coctaBuna 50 mMr/mn ons aKCcTpakTa frog kapnvmkoBoK nanbmbl (Saw palmetto), 16,67 mr/mn gns aKkCTpakTa KOpHen nobucToka nekap-
ctBeHHoro (Levisticum officinale), 16,6 mr/mMn ans akcTpakTa LBETKOB KaneHaynbl nekapcteeHHol (Calendula officinalis). Ans meguumnt-
CKUX n3nenuii He 6bIN0 0BHaPYKEHO CEHCUBUMM3NPYIOLLIETO U KOXepasapaxatoLLlero 4eNCTBUst Ha MOPCKUX CBUHOK.

BbiBoabl. Bronornyeckoe oueHMBaHWe MeOULIMHCKMX M3OenNuin B hopMe pekTanbHbIX cynno3utopues “NpaBeHop” U BarMHanbHbIX Cyn-
nosutopues “pogekcuH”, NpPoBeAEHHOE C UCMONb30BaHWEM BUONMOrMYECKUX TECT-CUCTEM iNn Vitro 1 in vivo, yaoCTOBEPUO NpUeMIeMbIi
YypOBeHb 6e3onacHOCTU AaHHoW npoaykuun. MNpy onpegeneHun umtoTokenyHoctn MTT-TecT oka3ancst B 5 pa3 bonee 4yBCTBUTENbHBIM
Mo CPaBHEHMWIO C METOAOM Ha OCHOBE KymnbTypbl KNneTok Vero.

KnioueBble cnoBa: MeguUMHCKNE M3nenus; peKkTanbHble Cynno3nTopun; BarMHanbHble Cynno3nUTopun, aHTVI6aKTepVIaJ'IbeIe cynnosu-
TOpWU; LUTOTOKCUYHOCTb; CeHCI/I6I/IJ'II/I3I/Ipy}OLL|,ee nencreue; KOXepasapaxatllee nencreuve.



