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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 (СС50) of the medical device "Prodexyn" extract in Vero cell culture was 8.35 μg/ml 
calculated as octenidine dihydrochloride and 416.65 μg/ml calculated as dexpanthenol. "Pravenor" medical 
device was found to be non-toxic in Vero cell culture. According to the results of MMT assay CC50 for octe-
nidine dihydrochloride was 1.67 μg/ml, and 83.33 μg/ml – for dexpanthenol. CC50 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.  

Keywords: medical devices; rectal suppositories; vaginal suppositories; antibacterial suppositories; cytotoxicity; 
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 

collected into another tube, which was left open 

for 30 min for ether evaporation. The obtained ex-

tract (рН 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 С in the 5% 

СО2 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 (0.2 g 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, США) with estimated number of 200,000 cells 

in 1 ml of the medium. 

Determination of the medical devices' cytotoxic 
concentration (СС50). To determine СС50 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 С in the 5% СО2 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. СС50 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 (МТТ) 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 5105 ml1 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 С in the 5% СО2 atmosphere 

for 48 h. МТТ substrate (Sigma, USA) was dissolved 

in sterile phosphate-buffered saline solution (PBS) 

(0.2 M NaCl, 0.2 M K2HPO4, 0.2 M Na2H2PO4, 

0.2 M KCl), рН 7.2, at room temperature in a 

concentration of 5 mg/ml. The filtered МТТ solu-

tion in a volume of 25 μl per 100 μl of cell suspen-

sion was put into wells and incubated for 3 h at 

37 С in the 5% СО2 atmosphere. After incubation 

the plates with cells were centrifuged for cell preci-

pitation at 1500 rpm for 10 min and rejected the 

supernatant. 100 μl of 96% ethanol were added to 

precipitation; it further dissolved crystalline forma-

zin. After 10 min of thorough shaking at 37 С 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 CC50 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 23 cm on the 

animals' backs; melted suppositories were applied 

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 

(8th 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 А, D, Е) [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 III, 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 

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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Figure 1: Vero cell culture, used in the experiment (magnifi-

cation 10) 

 

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

Dilution 
Device 

Prodexyn Pravenor 

1:10 10/10* 0/10 

1:20 10/10 0/10 

1:40 10/10 0/10 

1:80 5/10 0/10 

1:160 0/10 0/10 

1:320 0/10 0/10 

1:640 0/10 0/10 

1:1280 0/10 0/10 

CC50 1:80 Non-toxic 
 

 

less they are implantable or long-term invasive de-

vices, and in this case, they are classified as class III. 

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 cytotoxic concentra-

tion (СС50). Vero cells culture (Fig. 1) was used to 

determine the CC50 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 μg/ml, for dexpanthenol – 416.65 μg/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 СС50 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 CC50: for octenidine dihydrochloride – 
1.67 μg/ml, for dexpanthenol – 83.33 μg/ml. 

According to MTT assay results, medical de-

vice Pravenor did not demonstrate a toxic effect, 

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 СС50 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].  
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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, 

on which "Pravenor" 
was applied 

Guinea pig with the skin zone, 
on which "Prodexyn" 

was applied 

Guinea pig skin 
after "Pravenor" testing 

Guinea pig skin 
after "Prodexyn" 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-

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 μg/ml and dexpan-

thenol – 416.65 μg/ml. According to the MTT as-

say results for the medical device Prodexyn the 

cytotoxic effect CC50 was recorded for dilution that 

corresponds to the values of CC50: octenidine di-

hydrochloride – 1.67 μg/ml and dexpanthenol – 
83.33 μg/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 CC50 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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БІОЛОГІЧНЕ ОЦІНЮВАННЯ МЕДИЧНИХ ВИРОБІВ У ФОРМІ СУПОЗИТОРІЇВ 
ДЛЯ РЕКТАЛЬНОГО ТА ВАГІНАЛЬНОГО ЗАСТОСУВАННЯ 

Проблематика. Програми доклінічного вивчення безпеки продуктів у системі охорони здоров’я залежать від регуляторного ста-
тусу досліджуваних продуктів. Класифікування таких продуктів, зокрема супозиторіїв для ректального та вагінального застосу-
вання, є критичним етапом для розробки тактики їх біологічного оцінювання. Актуальними для біомедицини залишаються пи-
тання адаптації методів біологічного оцінювання медичних виробів на основі комбінації біологічно активних речовин, а також 
оцінки результатів такого оцінювання.  
Мета. Здійснити обґрунтування регуляторного статусу та біологічне оцінювання медичних виробів у формі вагінальних 
супозиторіїв на основі октенідину дигідрохлориду (“Продексин”) та у формі ректальних супозиторіїв на основі екстрактів рослин 
Saw palmetto, Levisticum officinale і Calendula officinalis (“Правенор”).  
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Методика реалізації. Біологічне оцінювання проводили згідно з вимогами стандартів серії ISO 10993 за допомогою біологічних 
тест-систем in vitro та in vivo (цитотоксичність у культурі клітин та у МТТ-тесті, сенсибілізуюча та подразнювальна дія на 
мурчаків). 
Результати. Цитотоксичність (СС50) екстракту медичного виробу “Продексин” на культурі клітин Vero становила 8,35 мкг/мл у 
перерахунку на октенідину дигідрохлорид та 416,65 мкг/мл у перерахунку на декспантенол. Медичній виріб “Правенор” виявився 
нетоксичним на культурі клітин Vero. За результатами МТТ-тесту СС50 для октенідину дигідрохлориду становила 1,67 мкг/мл, 
декспантенолу – 83,33 мкг/мл. СС50 у перерахунку на активні інгредієнти медичного виробу “Правенор” становила 50 мг/мл для 
екстракту ягід карликової пальми (Saw palmetto), 16,67 мг/мл для екстракту коренів любистку лікарського (Levisticum officinale), 
16,67 мг/мл для екстракту квіток нагідок лікарських (Calendula officinalis). Для медичних виробів не було виявлено сенсибілі-
зуючої та шкіроподразнювальної дії на мурчаків. 
Висновки. Біологічне оцінювання медичних виробів у формі ректальних супозиторіїв “Правенор” і вагінальних супозиторіїв 
“Продексин”, проведене із використанням біологічних систем in vitro та in vivo, засвідчило прийнятний рівень безпечності цієї 
продукції. При визначенні цитотоксичності МТТ-тест виявився у 5 разів чутливішим порівняно з методом на основі культури 
клітин Vero.  

Ключові слова: медичні вироби; ректальні супозиторії; вагінальні супозиторії; антибактеріальні супозиторії; цитотоксичність; 
сенсибілізуюча дія; шкіроподразнювальна дія. 
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БИОЛОГИЧЕСКОЕ ОЦЕНИВАНИЕ МЕДИЦИНСКИХ ИЗДЕЛИЙ В ФОРМЕ СУППОЗИТОРИЕВ 
ДЛЯ РЕКТАЛЬНОГО И ВАГИНАЛЬНОГО ИСПОЛЬЗОВАНИЯ 

Проблематика. Программы доклинического исследования безопасности продуктов в системе здравоохранения зависят от ре-
гуляторного статуса исследуемых продуктов. Классифицирование таких продуктов, в частности суппозиториев для ректального 
и вагинального применения, является критическим этапом разработки тактики их биологического оценивания. Актуальными 
остаются вопросы адаптации методов биологического оценивания медицинских изделий на основе комбинации биологически 
активных веществ, а также оценки результатов такого оценивания. 
Цель. Произвести обоснование регуляторного статуса и биологическое оценивание медицинских изделий в форме вагиналь-
ных суппозиториев на основе октенидина дигидрохлорида (“Продексин”), а также в форме ректальных суппозиториев на основе 
растительных экстрактов Saw palmetto, Levisticum officinale и Calendula officinalis (“Правенор”). 
Методика реализации. Биологическое оценивание проводилось согласно требованиям стандартов серии ISO 10993 с помо-
щью биологических тест-систем in vitro и in vivo (цитотоксичность в культуре клеток и в МТТ-тесте, сенсибилизирующее и раз-
дражающее действие на морских свинок). 
Результаты. Цитотоксичность (СС50) экстракта медицинского изделия “Продексин” на культуре клеток Vero составила 8,35 мкг/мл 
в пересчете на октенидина дигидрохлорид и 416,65 мкг/мл в пересчете на декспантенол. Медицинское изделие “Правенор” 
оказалось нетоксичным на культуре клеток Vero. По результатам МТТ-теста СС50 для октенидина дигидрохлорида составила 
1,67 мкг/мл, декспантенола – 83,33 мкг/мл. СС50 в пересчете на активные ингредиенты медицинского изделия “Правенор” 
составила 50 мг/мл для экстракта ягод карликовой пальмы (Saw palmetto), 16,67 мг/мл для экстракта корней любистока лекар-
ственного (Levisticum officinale), 16,6 мг/мл для экстракта цветков календулы лекарственной (Calendula officinalis). Для медицин-
ских изделий не было обнаружено сенсибилизирующего и кожераздражающего действия на морских свинок. 
Выводы. Биологическое оценивание медицинских изделий в форме ректальных суппозиториев “Правенор” и вагинальных суп-
позиториев “Продексин”, проведенное с использованием биологических тест-систем in vitro и in vivo, удостоверило приемлемый 
уровень безопасности данной продукции. При определении цитотоксичности МТТ-тест оказался в 5 раз более чувствительным 
по сравнению с методом на основе культуры клеток Vero. 

Ключевые слова: медицинские изделия; ректальные суппозитории; вагинальные суппозитории; антибактериальные суппози-
тори; цитотоксичность; сенсибилизирующее действие; кожераздражающее действие. 


