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Abstract

Denture adhesive creams, although not entirely endorsed by the dental professional community, are medical devices recognized
in international scientific literature as suitable products to improve retention, stability and function of conventional denture wearing.
Recently research has reported the potential risks associated with prolonged use of denture adhesive creams. For instance excessive
zinc ingestion from the overuse of zinc-containing denture adhesives can cause elevation of serum zinc levels that result in reduction
of serum copper which leads to bone marrow depression along with widespread sensory and motor neuropathies. Moreover,
petrochemical derived polymers such as vaseline used in most denture adhesive creams can contribute to the development of oral

candidiasis and denture stomatitis.

The aim of this research study was to evaluate a new denture adhesive called OlivaFix Gold®, an organic olive oil-based,
petrochemical-free, paraben and zinc-free denture adhesive cream. The results of the clinical trial, performed on 107 denture wearers
in 3 countries representing different socio-economic characteristics of denture wearers (France, Italy and Romania) has shown that
at least one of the 2 investigated parameters (VAS and KAPUR) improves in 84.11% of the patients. These results confirm that
OlivaFix Gold® provides a ‘healthy’ alternative to conventional vaseline and/or zinc containing denture adhesive creams in terms of

denture stability, retention, holding time, burning sensations and taste, and can improve the overall quality of life of denture wearers.

Keywords: Denture; Denture Adhesive; Health Related Quality of Life (HRQL) Questionnaire; Visual Analogue Scale (VAS); Modified
Kapur Index Scale (MKIS)
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Introduction

According to a recent WHO report, oral health is a key indicator of overall health, wellbeing and quality of life [1]. Severe tooth loss
and edentulism (no natural tooth) is considered one of the leading ten causes of Years Lived with Disability (YLD) in some high-income
countries [2]. The WHO has estimated that 59% of Europeans no longer have their natural teeth. Among those who do not have all their
natural teeth, with differences from one country to another, almost a third (31%) wears a removable denture, and still 29% of European
denture wearers have worn it for at least ten years [3]. In recent years, there have been significant advances in dental treatments to
overcome tooth loss: dental implants are very often used as suitable alternatives for oral rehabilitation, however for most edentulous
patients the main treatment alternative involves the use of conventional complete dentures that are aesthetically acceptable and have a

much lower cost [4].

Despite the fact that denture adhesive creams are not fully endorsed by the dental professional community, these products, classified as
medical devices, have demonstrated to be very helpful to denture wearers which is supported by a large number of scientific publications.
In particular, denture adhesives are found advantageous and satisfactory by a substantial proportion of edentulous patients in providing
better retention of their dentures [5] and when properly used, are beneficial to the patients in improved fit, comfort, function, and

psychological security [6].

Many denture wearers utilize denture adhesives as an over-the-counter approach to improve retention and stability. In fact, patients
“satisfaction” isnot only due to adhesiveness, but also to psychological factors and the pain caused by dental prostheses movements. Clearly,
the technical quality of dentures is certainly important, but medical and psychological factors are also considered to be contributory [7,8].
The two critical issues associated with the use of a denture adhesive is its efficacy in improving function and its effect on the health of the
underlying oral tissues [9]. Complete denture wearers using denture adhesives improve their digestion as they allow patients to chew

foods of a harder consistency. Therefore, denture adhesives may improve the general health of complete denture wearers [10].

However recently research has reported the potential risks associated with prolonged use of denture adhesive creams. For instance
excessive zinc ingestion from the overuse of zinc-containing denture adhesives can cause elevation of serum zinc levels that result in
reduction of serum copper which leads to bone marrow depression along with widespread sensory and motor neuropathies [11]. As
a result, the US FDA recommends to the denture adhesive wearers: “Understand that some denture adhesives contain zinc, and that
although they are safe to use in moderation as directed, if overused, they could contribute to harmful effects if over-used” [12]. As a
consequence, some action has been taken by companies supplying denture adhesives to respond to the market needs for safer products.
Today some zinc-free denture adhesives are available while other companies launched adhesives with “natural” ingredients with the aim

of reducing the risks associated with the prolonged denture adhesive use.

The aim of the research study was to evaluate a ‘new generation’ denture adhesive called OlivaFix Gold® (bonyf AG, Vaduz, Liechtenstein),
a petrochemical free adhesive cream composed of 35% organic olive-oil containing no zinc and no parabens. Previously evidence-based
and clinically relevant information published in USA showed that patients using OlivaFix Gold® were very satisfied in terms of ease of use,
effectiveness, adhesion of upper and lower denture, taste, improvement in chewing, ease of removal, improvement in ability to chew and

mouth-feel after applying [13].

We therefore designed a study to investigate the use of OlivaFix Gold® on a total of 107 denture wearers living in 3 different European
countries with different socio-economic conditions as well as different patient dental care education: France, Italy and Romania. Data
report that 15% of French people are denture wearers [23], 9.5% of Italians wears a denture [22] and 30% of Romanians have not teeth
[21].

We also decided to select private denture clinics to best represent the “ideal patient” user of denture adhesive and/or first user.

Two different parameters were taken into account for product evaluation: both patient point of view as well as the professionally
based assessment of complete denture quality. The patient satisfaction was investigated through a Health Related Quality of Life (HRQL)
questionnaire [14,15] and Visual Analogue Scale (VAS) [16-18]. The professionally based assessment of complete denture quality was

investigated through Modified Kapur Index Scale (MKIS) [19,20] to record the masticatory efficacy and maximum bite forces until denture
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dislodgement of the denture.

In order to collect results as reliable as possible, some precautions were applied in the “study project” and in the “data processing”.
In addition, the data processing and analysis was carried out by an independent statistician allowing an objective analysis of the two

parameters VAS and MKIS separately.

Materials and Methods

The study was approved by Institutional Ethics Committee and included the participation of 15 dental clinicians (5 from France, 7 from
Italy and 3 from Romania) who were particularly engaged in removable denture restorations. All clinicians received information on the
overall outline of the study as well as a brief training related to the project steps through slides and videoconference; a centralized file

hosting system was used to share all relevant documents.

OlivaFix Gold® (bonyf AG, Vaduz, Liechtenstein) was supplied to all dental clinicians. Each dental clinician enrolled denture wearers

based on the following inclusion criteria:
- Patients who wear a denture
- Patients who use a denture adhesive cream, or not at all

- Patients expressing at least one discomfort related to the use of their denture.

Any related systemic disease condition was not a parameter of exclusion. However, patients that were not able to answer the

questionnaires (due to mental or other disease related limitations) were excluded from the study.

The trial was conducted following a very specific protocol:

1) First Visit: After filling out the written consent for trial participation, a VAS (Initial VAS) was performed by the participant to
document the type and level of discomfort produced by the denture, based on a score from 0 (best) to 10 (worst). The HQRL
questionnaire contained also a question related to the ‘hold in hours’, reserved for the denture wearers that were already using
a denture adhesive cream (Initial hold in hours). At the same visit, the dental clinician (investigator) filled out a MKIS (modified
Kapur Inedx Scale) questionnaire (initial Kapur) based on a similar score from 0 (worst) to 10 (best). In addition, photographs of
the denture wearer’s mouth were taken. A tube of OlivaFix Gold® was given to each participant. The dental clinician instructed the

patient on how to use OlivaFix Gold® and how to correctly clean his denture.

2) Second visit: The re-evaluation was conducted after a standard period of seven days. Each participant filled out a new VAS (Final
VAS) relative to the discomfort recorded after using of OlivaFix Gold®. The question concerning the ‘hold in hours’ (Final hold in
hours) was repeated. In addition, the taste of OlivaFix Gold® was investigated through a “taste scale” ranged from 0 (very bad) to 5
(very good). During the re-evaluation, the investigator monitored the absence of any reaction on the gums and filled out a new MKIS

(Modified Kapur Index Scale) questionnaire (Final Kapur). Again photographic images were taken.

Health Related Quality of Life (HRQL) questionnaire

VAS - Visual Analogue Scale

10
no discomfort extreme discomfort

Figure 1: VAS scoring system (0-10).
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MKIS
Modified Kapur Index Scale

RETENTION STABILITY

0 Denture displaces itself Demonstrate extreme rocking on its supporting
structures under pressure

1 Slight resistance to vertical pull and little or no Demonstrate moderate rockingon
resistance to lateral force itssupportingstructures under pressure
2 Moderate resistance to vertical pull and little  Demonstrate slight rocking on its supporting structures
or noresistance to lateral force under pressure
3 Moderate resistance to vertical pull and lateral Demonstrate very slight rocking on its supporting
force structure and pressure

4  Very good resistance to vertical pull and lateral ~ Demonstrate no rockingon itssupportingstructures
force under pressure

5 Excellent resistance to vertical pull and lateral
force ——

Figure 2: MKIS scoring system (0-10).

All data was collected and stored in a database. Any incomplete records were deleted.

Statistical analysis

In order to compare VAS, Kapur and ‘hold in hours’ data between the initial value (value at first visit) and final value (value recorded
after 7 days), data normality of VAS, Kapur and ‘hold in hours’ was evaluated by the Shapiro-Wilk test. Data were found to be statistically
different (p > 0.05). Additional analysis was performed with the Wilcoxon Matched Pairs Test (significance level p < 0.05) [24]. In addition,
3 additional parameters were calculated: Delta VAS defined as final VAS - initial VAS; Delta Kapur defined as final Kapur - initial Kapur, and
Delta hours defined as final hold in hours - initial hold in hours. For the evaluation of the investigated parameters in relation to the type
of denture (upper or lower), the Mann-Whitney U Test has been employed (p > 0.05). Linear correlations have been evaluated according

to Pearson’s Linear Correlation method [24].

All data were statistically analyzed with STATISTICA (data analysis software system), version 7. www.statsoft.com.

Results

The 15 dental clinicians participating in the study were distributed as follows: 7 in Italy, 5 in France, and 3 in Romania.

The 107 participants participated in the study and were distributed as follows: 43 males and 64 females, aged between 36 and 94
years (meanz SE: 71.17 + 1.01), of which 39 in Italy, 34 in France and 34 in Romania. 58 participants wear lower denture wearers (54.2%)
while 49 were upper denture wearers (45.8%). Among the participants, 80 (74.8%) were already users of denture adhesive while 27
(25.2%) never used denture adhesive before. The 80 denture adhesive users all used commonly commercialized denture adhesive brands
including Kukident®, Polident®, Fixodent®, Steradent® and Corega® (Figure 3 and 4).

The mean initial VAS recorded at the study onset was 5.2 + 0.3 (mean+ SE) out of 10; the mean final VAS recorded at day 7 was 2.7 +
0.2 (p < 0.01). The VAS improved in 76.6% of patients, remained unchanged in 19.6% while it worsened in 7% of participants (Figure 5).

The mean result of the MKIS (Modified Kapur Index Scale) recorded during the first visit was 3.8 + 0.2 out of 10 while the revaluation
mean MKIS at day 7 was 4.9 + 0.2 out of 10 (p < 0.01). The dental clinicians recorded an improvement in 60 patients (56%) while in 47

(44%) the same conditions as initially recorded remained. No one worsened (0%) (Figure 6).
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DESCRIPTIVE STATISTICS
OlivaFix Gold®

Distribution of the 107 participants

Descriptive Statistics (OLIVAFIX)

Mean |Minimum |Maximum |Std.Dev. |Standard
Variable Ermor
AGE 71.16822 36.00000 94.00000 10.48133 1.013268

GENDER COUNTRY

Count | Percent Count | Percent
43 40.18692 39 36.44860

34 31.77570
64 59.81308 34 31.77570

DENTURE already denture

Category | Count I Percent usar

Count I Percent
Lowen ewTuRe | 58 54.2051 27 25.23364
UPPER DENTURE 49 4579439 80 74.76636

Figure 3: Descriptive Statistics - OlivaFix Gold®.

DESCRIPTIVE STATISTICS

Distribution of denture adhesive among the 80 already denture adhesive wearers

Histogram: previous denture adhesive Frequency table:
) ’ ’ ’ ’ ] previous denture
adhesive
Category Count | Percent
NOTHING
KUKIDENT
POLIDENT
FIXODENT
STERADENT
COREGA

Figure 4: Histogram: previous denture adhesive users.
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VISUAL ANALOGUE SCALE
VAS

Descriptive Statistics OlivaFix Gold®
Mean |[Minimum |Maximum |Std.Dev. |Standard

Variable

Error
Intial VAS 5.18224 0.00000 10.00000 2.989283 0.288985

final VAS 2.65888 0.00000  9.50000 2.288814 0.221268
Delta VAS | -2.52336  -9.00000  6.50000 2.724265 0.263365

VAS scoring: 0-10

VAS
Count | Percent
82 76.63551

4 3.73832
21 19.62617

Figure 5: Descriptive statistics of VAS related to the use of OlivaFix Gold®.

MODIFIED KAPUR INDEX SCALE
MKIS

Descriptive Statistics OlivaFix Gold®
Mean |Minimum |[Maximum |Std.Dev. |Standard

Variable

Error
initial KAPUR | 3.803738 0.00 8.00000 2.534439 0.245013
final KAPUR 4.934579 0.00

10.00000 2.348307 0.227019
Delta KAPUR | 1.130841 0.00.  6.00000 1.289172 0.124629

MKIS scoring: 0-10

KAPUR

Count | Percent
60 56.07477
47 4392523

Figure 6: Descriptive statistics of modified Kapur Index Scale related to the use of OlivaFix Gold®.
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The parameter ‘hold in hours’ was only measured in the 80 patients already using a denture adhesive cream. A better hold in hours
was observed in 74% of patients, unchanged in 22% while worse in 1% (Figure 7). Notably, the difference between initial ‘hold in hours’
(6.5 £ 0.4) and ‘final hold in hours’ (10.7 + 0.4) is statistically significant (p < 0.01).

HOLD in HOURS

Descriptive Statistics OlivaFix Gold®

Valid N | Mean |Minimum |Maximum |Std.Dev. |Standard
Variable Error
initial held in hours 81 6.45679 2.00000 24.00000 3.556857 0.395206
test held in hours 107 10.81308 2.00000 24.00000 3.584902 0.346566
Delta hours 81 4.24691 -4.00000 14.00000 3.635006 0.403890

HOURS CONT
Count | Percent
60 74.07407

18 2222222
3/ 3.70370

Figure 7: Descriptive statistics of ‘hold in hours’ related to the use of OlivaFix Gold® in the 80 denture wearers that already used a

denture fixative cream.

No differences in VAS were observed between upper denture and lower denture wearers. There was however a statistically significant
difference in the ‘Initial Kapur’ and in the ‘Final Kapur’ after 7 days: in both, the Kapur parameter was higher in upper denture wearers

than in lower denture wearers (p < 0.01). There was also no difference between upper and lower denture wearers in the “Delta Kapur”.

A statistically significant difference was also observed in both the ‘initial hold in hours’ and in the ‘final hold in hours’, in both, the
values were higher upper denture wearers (p < 0.01). There was no difference between upper and lower denture wearers for the Delta
hours parameter. However, the values of the upper denture wearers were higher than for the lower denture wearers, both for initial as

well as final values of the Kapur as well as for the hold in hours.

No statistically significant differences in the VAS, Kapur and hold in hours were observed between males and females. Regarding the 80

participants who were already users of denture adhesives, no statistically significant differences in the VAS were observed.
Regarding the taste parameter, the mean taste registered for OlivaFix Gold® was 3.42.

When using the ‘Pearson correlations’, a very strong correlation was observed between ‘Initial Kapur’ and the ‘Final Kapur’ (r =.86, p <

0.01) as compared to the ‘Initial VAS’ and “Final VAS” (r = .49, p <.001) indicating that the "clinical evaluation" parameter is very reliable.

In addition, also the taste parameter is correlated with final VAS (r = -0.26, p < 0.008) but also with the ‘hold in hours’ parameter (r =
.32, p < 0.001) and the delta ‘hold in hours’ (r = 0.28, p = 0.11), indicating high satisfaction of the patient with OlivaFix Gold®.

Also the parameter ‘hold in hours’ plays a fundamental role in the patient's ‘sensations’: this can be concluded since the Delta Hours
parameter is related to “Delta VAS” (r = -0.38, p < 0.001) but not to the “Delta Kapur” parameter (r =-0.008, p <.945).

The ‘Delta VAS’ and ‘Delta Kapur’ parameters also match in a statistically significant way (r = -0.2368, p <.05). The intensity of the VAS
improvement is related to the intensity of the Kapur improvement. This means that the positive sensations of the patient are confirmed

by the clinical observations noted by the clinicians.
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Finally, the variation of ‘Delta VAS’ is statistically significant correlated (r = 0.5236, p < 0.001) with the ‘initial hold in hours’ and
negatively with the ‘Delta hold in hours’ (r = -3.765, p < 0.001) meaning that the initial sensations (VAS) recorded by the patient are
conditioned by the ‘hold in hours’ parameter.

Discussion

The use of denture adhesives is relatively widespread among denture wearers. However, many denture wearers often use denture
adhesives without consultation and proper prescription by the dentist and this often leads to dissatisfaction [25,26]. The outcome of this
study performed with OlivaFix Gold®, a next-generation denture adhesive cream based on organic olive-oil, confirm the benefits linked
to the use of denture adhesives, as was previously evidenced by numerous scientific publications and help to improve the retention and
stability of dentures [26-30] therefore improving the quality of life and general health [14,31], in particular for patients who seek extra

retention demands that can't be achieved by the routine protocol of complete denture construction [32].

The data analysis indicates that OlivaFix Gold® demonstrates a clear improvement in Kapur parameter and is statistically significant
for those who did not use a denture adhesive before. The most common complaints registered in the trial confirm what already cited in
literature; the lack of retention or stability and accumulation of food particles under the denture [26,33,34]. The professionally based
assessment through the Modified Kapur Index Scale (MKIS) and the 107 patient-based outcomes, obtained through an oral health-related

quality of life questionnaire, have shown to be effective in assessing the performance of OlivaFix Gold® [20].

Considering the Pearson correlations referring to the 107 patients that used OlivaFix Gold®, we can conclude that:
- Both parameters (VAS or Kapur) improve in 48.60% of the participants.
- Atleast one of the 2 parameters (VAS or Kapur) improves in 84.11% of the participants
- None of the 2 parameters (VAS or Kapur) improves in 15.89% of the participants

- Both parameters (VAS and Kapur) deteriorate in 0% of the patients.

Another accurate assessment of OlivaFix Gold® could be performed in the subgroup already using denture adhesive creams; in this

group a better evaluation of the parameter ‘hold in hours’ is considered.

Based on the Pearson correlations performed in this group of 80 patients that used OlivaFix Gold®, we can conclude:
- Atleast one of the 3 parameters (VAS, Kapur and hold in hours) improves in 87.65% of the participants
- All 3 parameters (VAS, Kapur and hold in hours) improve in 35, 80% of the participants.
- None of the 3 parameters (VAS, Kapur and hold in hours) improves in 12.35% of the participants

- None parameters (VAS, Kapur and hold in hours) deteriorate in 0% of the patients

Another interesting observation generated by Pearson correlation is that those denture wearers that used OlivaFix Gold®, who show
an improved VAS (subjective parameter) are those who that were less likely to have used a denture adhesive (before the test) and also

those that increased the “hold in hours” respect the old adhesive.
Regarding the “taste” of OlivaFix Gold®, we observed a taste score == 3 in 75.70% of the participants, considering a scale 0-5.

The results of the this study with OlivaFix Gold® are very encouraging especially since this denture adhesive cream is the only organic
olive oil based, zinc and paraben free product currently on the market. Despite the initial actions in responding to the market with ‘natural

products’, there are still observations showing discomfort or oral mucosal lesions caused by adhesives [35,36].

Conclusion

The results of this study with OlivaFix Gold® are very encouraging. OlivaFix Gold® has shown a very good performance in both the
professionally based assessment (Modified Kapur Index Scale) and in the multiple patient-based outcomes (VAS): at least one of the 2
investigated parameters (VAS and KAPUR) improves in 84.11% of the patients. In addition, OlivaFix Gold® being a biologically denture

adhesive cream that contains 35% organic olive-oil, and no petrochemicals, no zinc and no parabens, provides denture wearers today to
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choose a healthy product that can be used daily to assure of denture stability, retention, holding time, burning sensations and taste, hence

substantially improving the overall quality of life of denture wearers.
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