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Abstract

Bacterial vaginosis, aerobic vaginitis and candidiasis are the most common infections in women in fertile age, characterized
by an imbalanced vaginal microbiota population and vaginal discharge. The therapeutic approach could vary from antibiotics to
antiseptics with the risk of developing resistance. For this reason, a novel hydrogel formulation, Fitostimoline® Septagel, has been
developed for the local treatment of irritative-inflammatory-dystrophic states of the vaginal area. The aim of this study was to

evaluate, by an in vitro assay, the efficacy of Fitostimoline® Septagel on the most common vaginitis and vaginosis pathogen.

Agar spot overlay test and the survival of Streptococcus agalactiae, Escherichia coli and Candida albicans pathogens were
detected in a simulated vaginal model. Furthermore, to determine the physical properties of Fitostimoline® Septagel, pH, viscosity

and the swelling index of the gel were analyzed.

This study demonstrates the in vitro effectiveness of Fitostimoline® Septagel as an adjuvant treatment of vaginitis and vaginosis.
The results show that Fitostimoline® Septagel has a positive effect on the pH of the environment in which it is introduced, it
maintains its hydrogel properties for the entire duration of the application, guaranteeing adhesion to the place of application and
counteracting the proliferation of pathogens of bacterial and fungal origin.

Introduction

Vaginitis is defined as a series of conditions that cause vaginal
and often vulvar symptoms, such as odor, irritation, burning,
itching, and vaginal discharge. Vulvovaginal complaints are one of
the most common reasons for women to seek medical advice [1].
The most common infections in women during their fertile age are
bacterial vaginosis (BV), aerobic vaginitis (AV) and candidiasis,
characterized by an imbalanced vaginal microbiota population and
vaginal discharge. Even if BV, often asymptomatic and characterized
by a typically fishy odor, is a polymicrobial syndrome with a variety
of opportunistic pathogenic bacteria [2-4], in AV the lactobacilli are
replaced by intestinally-derived aerobic microorganisms, such as
Escherichia coli and Streptococcus agalactiae [5,6].

AV presents an highly symptomatic inflammatory state with
a yellow vaginal discharge and a peculiar smell. BV and AV are
generally determined by a vaginal pH beyond the healthy vaginal
pH range of 3.8 - 4.5, above 4.5 [5-8].

BV affects women in their reproductive age and can either be
symptomatic or asymptomatic. Approximately 50% of women are
symptomatic and experience vaginal malodor, discharge, itching
and increased vaginal pH. BV can increase the risk of contracting

many sexually transmitted infections [9].

An estimated 75% of women experience at least one in the life
episode of vulvovaginal candidiasis, and 40 to 45% two or more
either [10]. The initial symptoms of the different types of vaginitis
are the same, such as local itching and burning, leukorrhea,
dysuria, and dyspareunia. The first line therapeutic approach, that
is frequently based on self-medication [11], should aim to treat
these symptoms with formulations able to block the pathologic
progression without inducing bacteria resistance [12]. In order to
achieve this purpose, a novel hydrogel formulation, Fitostimoline®
Septagel, a medical device based on 0.1% Polyhexanide biguanide
(PHMB) and Rigenase®, has been developed by the research and
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development team of Farmaceutici Damor indicated for the local
treatment of irritative-inflammatory-dystrophic states of the
vaginal area (vaginitis/vaginosis).

able to swell in

physiological environment as they are made of three-dimensional

Hydrogels are hydrophilic polymers
viscoelastic networks that retain water many times their dry
weight [13,14]. The effectiveness of a gel formulation applied in the
human vagina depends on its adaptation to the environment based
on specific conditions of temperature, pH and vaginal fluid. The
characteristics and composition of this fluid determine, to a great
extent, the interactions between resident microbiota and urogenital
pathogens [15,16]. The hydrogel formulation of Fitostimoline®
Septagel has been developed in order to allow a long persistence in
the application site.

Rigenase®, a Farmaceutici Damor’s trademark, is a Triticum
vulgare extract that exercises a refreshing and lenitive action, and in
addition, promotes tissue repairing and cellular microenvironment
recovery, concurring to the reconstitution of the normal vaginal
flora and of the physiologic acid pH [17]. In addition, Rigenase®
exhibits antioxidant capacity by tissue-repairing activity and
moisturizing action [18].

In line with the above mentioned issues, the aim of this study
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is to evaluate if Fitostimoline® Septagel, thanks to its specific
physical-chemical properties, can reasonably be recommended
as an adjuvant approach in the treatment of vaginitis and
vaginosis. To address the aim of the study, we investigated the
activity of Fitostimoline® Septagel by mimicking a vaginal model,
reproducing, in vitro, the normal vaginal conditions and in case of
infection.

Materials and Methods

Fitostimoline® Septagel

Fitostimoline® Septagel is a medical device for vaginal
use contained in an aluminum tube provided with disposable
applicators. Each tube contains: Rigenase®, PHMB,
Hydroxyethylcellulose, Glycerin, Phenoxyethanol, Macrogol 400,
Purified water. pH: 4 - 6. Treatment frequency: one application (5
g) every 72 hours.

Mimic vaginal model (MVM)

Three simulated vaginal fluids (SVF) were prepared (Table 1),
[19], adjusting to a pH of 4.2 (normal conditions), 5.5 and 6.5 (in
case of infection) [20,21], using HCI (Carlo Erba, Italy) or NaOH
(Carlo Erba, Italy), keeping at 37°C.

Table 1: Composition of Simulated Vaginal Fluid (SVF).
Component Concentration (g/L)
NaCl (Carlo Erba, Italy) 3.51
Ca(OH), (Merck, Germany) 0.222
KOH (Fluka, Germany) 1.4
Bovine serum albumin (Merck, Germany) 0.018
Lactic acid (Carlo Erba, Italy) 2
Acetic acid (Carlo Erba, Italy) 1
Glycerol (Spiga, Italy) 0.16
Glucose (Carlo Erba, Italy) 5
Urea (Merck, Germany) 0.4

Physicochemical evaluation of Fitostimoline® Septagel
in mimic vaginal model

For three different mimic vaginal environments (pH 4.2; 5.5
and 6.5), pH and viscosity were investigated at contact times of 8 -
24 - 48 - 72 hours at 37°C; 100 ml of each SVF were prepared and
100 g of Fitostimoline® Septagel were weighed and mixed with 15
mL of each SVE.

pH Determination

The pH was measured using a pH meter (Mettler-Toledo) which
was calibrated prior to each use with buffer solution pH 2.0, 7.0
and 12.0.

Viscosity

Viscosity (expressed in mPa/s) of all samples was determined
by using Rotational Viscometer Visco Star plus, sample spindle L4
and speed of 6 rpm; at 37°C.

Swelling index in SVF

To determine the swelling index of the prepared topical
hydrogel in SVF, one gram of Fitostimoline® Septagel was soaked
into 5 ml of SVF incubated at 37°C for 72 hours. After contact times
(t) of 8 - 24 - 48 - 72 hours, after removing the excess SVF, the
samples were weighed again. The following formula was used to
calculate the swelling ratio [22].
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Swelling ratio = (Ws - W /W) x 100 (D

where Ws is the weight of the swollen hydrogel at contact time
tand WO is the initial weight.

Test Organisms

Table 2 summarizes the respective growing conditions of the
two bacteria and the yeast used in the current study. Each loop
containing the lyophilized microorganism was initiated in tubes of
10 mL of Tryptic Soy Broth (TSB, Merck, Germany), after 24-hours
incubation at their respective growth temperatures in aerobic
conditions, 1 mL of the suspension was transferred to 9 mL of fresh
TSB incubated for 48 - 54 hours (six replicates), then centrifuged
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at 3000 rpm for 15 minutes. The cell pellet from two tubes was
resuspended in 18 mL SVF (for each pH).

Survival of Pathogens in Mimic Vaginal Model

Survival of pathogens in three different mimic vaginal
environments (pH 4.2; 5.5 and 6.5) was investigated according
to Borges et al. [23]. Each SVF was inoculated 2% (v/v) for every
pathogen’s suspension (prepared as described in “Test Organisms”
session) and incubated at 37°C. After contact times of 8-24-48-
72 hours aliquots were withdrawn for further enumeration by
ten-fold dilutions in TSB (performed as positive controls too),
colony-forming units (CFU)/mL were determined after 24 hours
incubation plated on media and temperatures described in (Table
2). Results were expressed in a logarithmic scale as Log10.

Table 2: Microorganism culture conditions.

Microorganism

Culture Media Culture Temperature

Streptococcus agalactiae group B (GBS) (ATCC 12386, Culti-

loops Thermoscientific, USA) Escherichia coli (EC) Brain Heart infusion Agar - BHIA (Liofilchem, Italy) 37°C
(ATCC 8789, Cultiloops Thermoscientific, USA) Candida . _ o

albicans (CA) Tryptic Soy Agar - TSA (Merck, Germany) 33°C

(ATCC 10231 Cultiloops Thermoscientific, USA) Sabouraud Dextrose Agar - SDA (Merck, Germany) 33°C

Microbiological evaluation of Fitostimoline® Septagel
Effect in Mimic Vaginal Model

Survival of pathogens in three different mimicked vaginal
environments (pH 4.2; 5.5 and 6.5) was investigated in the presence
of Fitostimoline® Septagel. Keeping the proportion of 5 g of Septagel
to 0.75 mL of SVF [24], for each pH, 100 g of Fitostimoline® Septagel
were weighed and mixed with 15 mL of each pathogen’s suspension
(prepared as described in “Test Organisms” session) and incubated
at 37°C. After contact times of 8 - 24 - 48 - 72 hours aliquots were
withdrawn for further enumeration by a first dilution 1:100 in a
sterile neutralizer ((3.6g/L potassium dihydrogen phosphate;
7.2 g/L disodium hydrogen phosphate dihydrate; 4.3 g/L sodium
chloride; 1 g/L peptone; 30 g/L Tween 80; 30 g/L saponin; 0.5 g/L
histidine; 3 g/L lecithin; 5g/L sodium thiosulfate pentahydrate)
and then ten-fold dilutions in TSB (performed as positive controls
too), CFU/g were determined after 24 h incubation plated on media
and temperatures described in Table 2. Results were expressed in a
logarithmic scale as Log10.

Agar-Spot-Overlay Test Method

The microbiostatic activity (barrier effect) of Fitostimoline®
Septagel was evaluated by determining the zone of growth inhibition
using a modified agar overlay assay. The method described was set

up to develop a bilayer system, which could provide a reproducible

assay to evaluate antimicrobial Septagel activity [25]. For the basal
layer, BHIA agar plates were prepared by pouring approximately 10
mL of medium agar into 90 mm Petri dishes and allowed to solidify.
Approximately 10 microliters of each SVF and 10 micrograms of
Fitostimoline® Septagel diluted with each SVF as described above,
immediately after incubation at 37°C were placed onto the surface
of the basal layer as spots. The plates were left for 30 minutes at
room temperature to ensure adequate diffusion.

Each microorganism was streaked onto BHIA 90 mm plates for
18-24h at 33°C (37°C for S. agalactiae). Subsequently, one isolated
colony was picked from the plate and suspended in Ringer’s
Solution (Liofilchem, Italy) and adjusted to equal turbidity of 0.5
McFarland standard (3.0 McFarland standard for C. albicans). Each
suspension was used to seed BHIA medium stabilized at 45°C
(0.1 mL microorganism test suspension/100 mL medium). 10 mL
of each obtained cultured medium was poured to overlay the basal
layer plates prepared as above described.

The final inoculum size for the top agar layer was 1 x 106 CFU/
mL of bacteria and 2.5x105 CFU/mL of yeast, respectively. After
solidification of the top agar, incubation of the plates occurred at
strain-specific temperatures (Table 2) for 24 hours. The agar overlay
tests were independently repeated three times as a qualitative

assay of antimicrobial activity of Fitostimoline® Septagel.
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Statistical Analysis

SD for
approximately normally distributed continuous variables, as the

The data analyzed are reported as the mean #*

median (interquartile range [IQR]: 25th percentile, 75th percentile)
for severely skewed continuous variables and as numerical values
(percentages) for categorical variables. Normal distribution of the
data was assessed via normal probability plots and confirmed with
the skewness/kurtosis test for normality. Statistical significance was
determined by a p value <0.05. In the statistical analysis, differences
for continuous variables were evaluated using two-sample t-test for
approximately normally distributed variables and Mann-Whitney U
test for severely skewed variables. Chi-square or Fisher tests were
used to measure associations between dichotomous and categorical
variables. All analyses were performed using SPSS 26.0.

Results

Physicochemical Evaluation of Fitostimoline® Septagel
in Mimic Vaginal Model

Previous studies showed that 5 g of Fitostimoline® Septagel
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was able to properly cover the human vaginal epithelium,
immediately after insertion, within the first 30 minutes and without
sexual intercourse [26]. The fluid ambient volume present in the
vagina is approximately 0.50 - 0.75 mL [19]. Therefore, a simulated
Fitostimoline® Septagel application for 72 hours (recommended
treatment dose) was obtained to mimic the maximum dilution
which is likely to occur in the vagina after the gel administration.
In our trial we applied 5 g of gel in the following vaginal conditions:
temperature 37°C and 0.75 mL of female genital tract secretion, -
simulated vaginal fluid (SVF) - at a pH 4.2 (normal conditions), and
ata pH 5.5 and pH 6.5 mimicking the infection state [24].

Due to the pH range of the formulation, two independent tests
were performed with two samples of Fitostimoline® Septagel.
The pH of the first hydrogel was 4.98 and 5.77 for the second one.
For each formulation and for each SVF 100 g of Fitostimoline®
Septagel were weighed and mixed with 15 mL of SVE. A sample
without SVF dilution was incubated at 37°C for 72 hours as control.
No statistical significance was recorded for this analysis. Results

are summarized in Table 3.

Table 3: pH values of a simulated Fitostimoline® Septagel application.
. . . - . Application - . . . .
Starting simulated Starting Septagel | Application Time . Application Application Time 48 | Application Time
. Time 8 .
vaginal model pH zero Time 24 hours hours 72 hours
hours
pH 4.2 498 4.46 446 4.46 4.47 4.46
5.77 4.49 4.5 4.49 4.5 4.51
pH5.5 498 5.5 5.54 5.52 5.51 5.49
5.77 5.67 5.67 5.64 5.66 5.62
pH 6.5 498 5.98 5.99 5.97 5.94 5.93
5.77 6.08 6.08 6.02 5.98 5.95
Gel sample without SVF 5.77 5.75 5.71 5.65 5.63

Figure 1 shows pH values during the application time at 37°C
in the three different simulated vaginal environments for both
hydrogel formulations; no significant differences were observed for
trends of pH values for the two formulations.

The blue line indicates an application in a mimic vaginal model
atpH 4.2, thered line at pH 5.5 and the green line at pH 6.5. (a) First
gel formulation: pH 4.98. (b) Second gel formulation: pH 5.77.

Viscosity is a structural gel property and it determines
its adhesion capacity in vivo. This parametron is temperature
dependent. All simulated gel applications were found to have
viscosities in a range between 69581 mPa/s and 51212 mPa/s and
as a general observation, the incorporation of simulated vaginal
fluid resulted in decreasing the gel viscosity as listed in Table 4. No
significant difference was detected in this analysis.

Figure 2 shows the formulation viscosity trend. On this

parametron the pH is almost irrelevant, while the temperature has
an impact on the viscosity values. In the figure the temperature
variation, highlighted by the black arrow, shows the moment
in which the gel has been put into contact with the fluid and the
relative measurement after 8h at 37°C. Despite the temperature
variation, the viscosity values remained high and constant for the
entire duration of the application, with no statistically significant

comparison.

The blue line indicates an application in a mimic vaginal model
at pH 4.2, the red line at pH 5.5 and the green line at pH 6.5.

Swelling is one of the fundamental hydrogel properties [27].
This feature is correlated to the polymer matrix used to create the
gel, and allows to absorb many times more water than its dry mass
[28]. In order to test this capacity a swelling index was performed
in SVF at application contact times. Table 5 summarizes the results.
The values show 3 replicates # standard deviation.
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Figure 1: Evaluation of pH variation after application of Fitostimoline® Septagel at different contact times.
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Figure 2: Evaluation of Fitostimoline® Septagel application on viscosity at different contact times. The blue line indicates an application in a
mimic vaginal model at pH 4.2, the red line at pH 5.5 and the green line at pH 6.5.

Table 4: Viscosity values of a simulated Fitostimoline® Septagel application.

Skl Applic:‘tei;:)n Time Applic;t(i)(l)l:sTime 8 Applziialtli(;):rsTime Applicaltli(:):r'sl‘ime 48 Applicaltli(:)lilr:ime 72
pH 4.2 95994 mPa/s 56241 mPa/s 56784 mPa/s 55380 mPa/s 51212 mPa/s
pH5.5 96752 mPa/s 67414 mPa/s 64686 mPa/s 69581 mPa/s 63384 mPa/s
pH 6.5 93631 mPa/s 53155 mPa/s 52361 mPa/s 56440 mPa/s 53650 mPa/s

Fitosa‘;‘l"e“xieffosuetpsté%el SaM- | 122102 mPa/s 103715 mPa/s 121542 mPa/s 105783 mPa/s 67829 mPa/s
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Table 5: Swelling index of Fitostimoline® Septagel in simulated vaginal environment.
Swelling ratio w/w Application Time Application Time Application Time Application Time
8 hours 24 hours 48 hours 72 hours
12.71+£0.18% 19.09+0.27% 23.21+0.25% 18.11£0.33%

In Figure 3, the swelling response of Fitostimoline® Septagel
in SVF shows an upward trend. At 8 hours the hydrogel matrix of
Fitostimoline® Septagel starts to absorb the vaginal fluid. This

trend increases till a plateau at 48 hours and then it starts to
decrease, but 1at 72 hours it still maintains a significative swelling
index.

Fitostimoline™ Septagel Swelling response in SVE

» (/)

swelling index

.\I‘p:l\.ﬂlnr. Time (k)

Figure 3: Swelling index of Fitostimoline® Septagel in SVF.

Microbiological Evaluation of Fitostimoline® Septagel
Effect in Mimic Vaginal Model

The behavior of three pathogenic microorganisms Group B S.
agalactiae (GBS), E. coli (EC) and C. albicans (CA) (two bacteria and
one yeast that most often cause vaginal disorders), was tested in a
simulated vaginal fluid in absence and presence of Fitostimoline®
Septagel, during the recommended treatment period (one

application each 72 hours).

Figure 4 shows the GBS behavior in different pH conditions. At
physiological conditions (pH 4.2), at 8 hours there was a decrease
in the number of CFU/mL, and after 24 hours, the number of
microorganisms decreased by 1-2 Log10 CFU/mL, and remained
constant for 72 hours. Le. from zero - 72hrs.

In pathological conditions (pH 5.5 and 6.5), GBS founds the ideal
environment at 72 hours increasing the number of microorganisms.

This condition was not reproducible in the presence of
Fitostimoline® Septagel, since at time zero application, there was a
drastic reduction in viable cells at all pH conditions. Culturable GBS
levels declined below the detection limit of enumeration technique
(<2 Log10 CFU/mL) and no increase in GBS CFU/mL was detected

in subsequent time points.

Figure 5 shows the E. coli (EC) trend at 48 hours, pH 4.2. The

EC number decreased by 3 Log10 CFU/mL and by 6 Log10 CFU/
mL after 72 hours. This effect was not found in pathological pH
conditions.

At time zero, in presence of Fitostimoline® Septagel, a
bacteriostatic effect was observed only at pH 5.5, but already after
8 hours bacterial survival of EC was affected throughout the period
of application.

Figure 6 describes the C. albicans (CA) growth behavior in
SVE, with and without Fitostimoline® Septagel at 3 pHs. In SVF,
the strain showed a similar increase in all pH. At the same time, a
similar decrease was observed in the presence of Fitostimoline®
Septagel. The difference between the pH values was statistically
significant (p<0.05).

The vaginal pathogens inhibition was assessed using an
agar overlay technique, running in parallel spots of SVF and SVF
+ Fitostimoline® Septagel at 3 different pHs (all spot samples
were incubated at 37°C overnight previously and, for the gels, the
proportion of 5g to 0.75 ml of SVF was respected). Figure 7 shows,
in three boxes, the plates after that the respective microorganism
growth conditions were met; in the areas in which Fitostimoline®
Septagel was applied, clear zones of growth inhibition were
observed for GBS (Figure 7a), EC (Figure 7b) and CA (Figure 7c),
with a statistically significant value (p<0.05).
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Figure 4: S. agalactiae trend in presence and in absence of Fitostimoline® Septagel in three different simulated vaginal models.
(a) pH 4.2; (b) pH 5.5; (c) pH 6.5.

Figure 5: E. coli trend in presence and in absence of Fitostimoline® Septagel in the three simulated vaginal models.
(a) pH 4.2; (b) pH 5.5; (c) pH 6.5.
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Figure 7: Agar-spot overlay assay.

Discussion

A medical device for vaginal use, applied as an adjuvant in
prophylaxis and in the treatment of symptoms such as itching,
burning and irritation due to the inflammation of the vaginal
mucosa and infections of bacterial and/or fungal origin, must have
a moisturizing, protective and refreshing action on the vaginal

mucosa.

Physical and chemical properties define hydrogels as spatial
structures. These structural properties are largely responsible
for the hydrogel behavior and, consequently, for their final
clinical application [27]. In particular, parameters such as pH and
temperature can affect the adhesive capacity of the gels. Owen and
Katz [19] formulated a simulated vaginal fluid (SVF), in order to
evaluate its effects in vitro on the properties of topical products.
This formulation was designed to simulate mainly the pH and
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the osmolarity of the vaginal fluid, which are properties that can
affect the effectiveness of intravaginal gels. This medium was also
employed by other researchers to characterize bio adhesive gels for
the local therapy of vaginitis [16,29,30].

The physicochemical behavior of the formulation in the vaginal
environment was then evaluated in order to guarantee the adhesion
of the preparation to the vaginal mucosa with a consequent
uniform and effective effect, that contributes to protecting the
vaginal environment. This study focused on the medical device
Fitostimoline® Septagel in its entirety, to evaluate its use in the

treatment of symptoms of vaginosis and vaginitis.

Fitostimoline® Septagel was evaluated in simulated vaginal
environments at 3 different pHs allowing so to observe its effect in
physiological (pH 4.2) and pathological conditions (pH 5.5 and pH
6.5) after incubation at 37°C during application time, monitoring
parameters such as pH, swelling ratio and viscosity (Figures 1-3).

To mimic physiological conditions, the Fitostimoline®
Septagel pH remained constant and very close to 4.2, showing
the formulation ability to adapt to the environment pH without

disturbing it, regardless of its own pH.

This characteristic was confirmed by the intermediate pH trend
which simulated conditions that differed from the normal vaginal
pH. At pH 6.5, therefore in simulated pathological conditions,
the activity of Fitostimoline® Septagel was to not allow further
changes in pH towards favorable conditions to the proliferation of
pathogenic microorganisms, returning to values closer to pH 6.0.

Swelling consist in a physical process in which a material, by
absorbing liquid, increases its volume, and consequently, its mass.
As the size of the analyzed materials increases, the original shape is
preserved [27]. This feature makes hydrogels ideal for topical and

vaginal applications.

The results showed that due to the porous nature of
Fitostimoline® Septagel, the swelling index rapidly increase up
to 48 hours; this means that Fitostimoline® Septagel is able to
incorporate the fluid present in the vagina, removing the cause of
the symptoms from the environment and allowing a return to the
physiological conditions of the vaginal environment.

After 72 hours of application the gel still retained the ability
to absorb fluids, even if it showed a decrease. This result was in
accordance with the formation of tighter structure which is due
to an increase in crosslinker concentration that shows a direct

negative effect on hydrogel swelling index [31].

The results showed that the gel viscosity, once in contact with
the simulated vaginal fluid at 37°C, maintains a level that continue
to give to the gel a proper adhesion to the vaginal environment
for the entire recommended period of administration (72 hours),
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regardless of the pH levels of the vaginal environment.

Genital tract infection can affect pregnant women, GBS infection
is frequent in the first trimester of pregnancy. These infections
cause premature birth, neonatal infection, congenital abnormalities
and morbidity in the mother [32]. Caillouette et al. [20] reported an
association between vaginal pH and the pathogens presence [33].
GBS recurrently colonize the vaginal tract, often in conditions of
altered microbiota such as bacterial vaginosis [34]. In BV there is
an increase of vaginal pH because Lactobacillus spp. are replaced
by anaerobic bacteria [35,36], perhaps enabling the colonization of
GBS. Thus, a rise in vaginal pH may contribute to extended survival
of colonizing GBS.

pH is a critical environmental parameter for the regulation
of the vaginal ecosystem. An imbalance of the ordinary vaginal
microbiota usually causes vaginal pH to increase over 4.5, by
creating a favorable local milieu to the growth of potentially
pathogenic bacteria [37]. A vaginal pH > 4.5 is commonly found in
patients affected by bacterial vaginosis and aerobic vaginitis and

represents also a diagnostic parameter [5,8,38].

Studies of vaginal microbiota have long indicated that
the presence of certain bacterial species and other microbial
characteristics can be linked to the disease-free state of the
genitourinary tract [39,40]; however, mounting evidence shows
that the vagina can harbor uropathogenic bacteria. First and
foremost, the vagina can act as a reservoir for E. coli, with multiple
studies showing that women with an history of urinary tract
infections more commonly have E. coli in their vaginal introitus also
if compared to healthy controls [41-43].

Candida vulvovaginitis is common; it is responsible for a third
of all cases of vulvovaginitis in reproductive-aged women. 70% of
women report having had candida vulvovaginitis at some point
in their lifetimes. About 8% of women suffer recurrent candida
vulvovaginitis. The most common responsible pathogen is C.
albicans (in about 90% of cases) [44].

The results of this study demonstrated that the in vitro vaginal
environment at pH 5.5 and 6.5 was ideal for survival of GBS, EC and
CA; the same data suggested a failure of all the strains to grow in
a vaginal simulated model in presence of Fitostimoline® Septagel
regardless of pH.

The strains behavior at pH 5.5 was similar; the results
demonstrated that in 72 hours there were no great reductions in
the number of viable cells, but in the presence of Fitostimoline®
Septagel, all the strains showed a significative difference about
susceptibility and survival. The survival of EC in SVF was pH
dependent: after 48 hours, the acid pH 4.2 of the simulated vaginal
model decreased the number of EC, this tendency towards a

reduction in the number of viable cells is accentuated after staying
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in a simulated vaginal environment for 72 hours. This effect was not
found in pathological pH conditions, confirming pH 5.5 and pH 6.5
as favorable conditions for the proliferation of EC.

At time zero of application, Fitostimoline® Septagel has a
bacteriostatic effect only at pH 5.5, but already after 8 hours
bacterial survival of EC was affected by Fitostimoline® Septagel
in all the assessed conditions; this effect remained unchanged
throughout the period of application. The overall results suggested
that pH had no effect on CA proliferation: in the 3 assessment
situations. The results showed an upward trend in the number of
CFU. At time zero of application of Fitostimoline® Septagel, the
number of microorganisms decreased by 3 Logl0, the effect of a
decrease in the vitality is accentuated after 8 hours of permanence
and is confirmed for the entire period of application.

The data obtained from the overlay assay confirmed what has
been described so far. The areas of inhibition were not measured
as the purpose of this experiment was to visually demonstrate the
inhibitory effect on the microbial proliferation of Fitostimoline®
Septagel. Running the 3 SVFs at different pHs in parallel, in addition
to acting as a positive control, has shown that the pH alone is not
sufficient to counteract the proliferation of microorganisms such as
EC that have previously shown a dependence on pH conditions.

Earlier data [17] documented the ability of Fitostimoline®
Septagel to restore the state of well-being in patients with
inflammatory-dystrophic vaginal disorders, due to the presence
of Rigenase® in the formulation of this hydrogel that is the
fundamental ingredient that gives the additional ability to create a
favorable condition for a rapid and correct re-epithelization of the
vaginal epithelium. Rigenase® is a specific aqueous extract isolated
by Farmaceutici Damor from the natural source of T. vulgare that
exhibits a moisturizing action and a scavenging effect toward free

radicals, thus pointing to its relevant antioxidant activity [18].
Conclusions

A medical device for vaginal use should be applied to enhance
the drug therapy administered and to accelerate healing. Our study
demonstrates the effectiveness of Fitostimoline® Septagel in
fulfilling this role. Our results show that Fitostimoline® Septagel
has a positive pH effect, it maintains the hydrogel properties for
the entire duration of the application (72 hours), guaranteeing
adhesion to the place of application. It counteracts the proliferation
of pathogens of both bacterial and fungal origin, proving to be a
useful containment tool if time passes between the manifestation
of annoying symptoms and diagnosis. The septagel formulation
makes the product capable of removing infected fluid from the
environment. Furthermore, it exerts a barrier effect of avoiding the
growth of bad microorganisms that can make symptoms linger for
longer. As Fitostimoline® Septagel contains Rigenase®, it could

Copy@ Giulia Schiavo

also promote a rapid vaginal re-epithelialization. The treatment
schedule entailing application of the product every 72 hours makes
it ideal to treat vaginosis symptoms at home.
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