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ABSTRACT

The use of glass ionomer cement (GIC) restorative materials assists in the prevention of dental
caries due to its long-term fluoride release. However, poor physical strength is one of the main
drawbacks of GIC. A surface coating is recommended to improve the physical strength and is
considered necessary during the overlapping stages of setting reactions of GIC restorative
materials. The development of resin based coatings has improved the properties of the material but
the effect on fluoride release needs investigation.

Aim To study the effect of three resin-based coatings on the fluoride release property of a

conventional glass ionomer restorative material, namely Ketac Molar Aplicap ®.

Methods

Twenty eight disc-shaped specimens were fabricated from the conventional GIC Ketac Molar
Aplicap (3M ESPE, Europe) and divided into four groups (Group I, Il, 11l and IV) of seven each.
Group | specimens were uncoated (control), group Il coated with G-coat plus, group Il coated
with Scotchbond Universal and group IV coated with Riva coat. After polymerization, the discs
were immersed in individual plastic bottles containing deionized double distilled water and the
bottles were sealed. The fluoride concentration of the water in each container was changed at 24,
48, and 72 hours using an Orion fluoride ion selective electrode (Orion Research Inc, Boston,
USA) using a standard technique after calibration with 2.5, 5 and 10 part per million of standard
fluoride solution. After each fluoride measurement, the deionized distilled water was replaced with
new deionized distilled water. The fluoride concentration in the water was used as an indication of
fluoride released from the glass ionomer cement. The 3 different ‘coating’ materials were

strategically chosen to represent different formulations.

Result

This study found that fluoride release during the entire period of the experiment was the greatest
from the uncoated group, followed in ranking by Riva coat, Scotchbond coated and G coat plus
coated samples.



Conclusion

Resin based coatings reduced the fluoride release from GIC samples, particularly during the first
seven days. Unfilled resin based coating (Riva coat) behaved differently by allowing more
fluoride release compared to microfilled (Scotchbond Universal and nanofilled (G coat plus)
coatings. However, microfilled coatings and nanofilled coatings allowed for a slow and steady
release of fluoride. Therefore, it is recommended that these protective coatings be placed over GIC

restorative materials.
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CHAPTER 1:

INTRODUCTION AND LITERATURE REVIEW

1.1 Introduction:

Currently there are a variety of dental materials to restore primary teeth. Such a range of
dental restorative materials may cause confusion for clinicians (Berg, 1998). Most of these
materials are tooth colored and have been in high demand for the past decade. Some of the
available tooth colored materials used in dental practice is composite resins, conventional
glass ionomer cements (GIC), resin modified glass ionomer cements (RMGIC) and

polyacrylic acid modified composites (Compomers) (Burke et al., 2002).

Direct restorative materials in dentistry are used mainly for replacing missing tooth structure.
Ideal properties of a restorative material include good adhesion to tooth structure, high
physical strength, high aesthetic and bacteriostatic properties, biocompatibility and similar
wear rate and thermal expansion to tooth structure (Rodriguez-Farre et al., 2016). In general,
dental restorative materials are usually categorized in three main groups: amalgam,

composites and glass ionomers (Lohbauer, 2009).

Glass ionomers exhibit specific advantages as restorative materials in the primary dentition
(Hickel and Voss, 1990; Cho and Cheng, 1999). These advantages are mainly due to the
ability to release fluoride and the ability to chemically adhere to mineralized tooth structure
(Cho and Cheng, 1999). The ease of use and the short application time is another advantage
when treating paediatric patients (Hickel and Voss, 1990; Cho and Cheng, 1999).



1.2 Literature review
1.2.1 Glass lonomer development

Glass ionomer cements (GICs) consist of a powder and liquid that is mixed to set as a solid. It
was originally invented by Wilson and Kent in 1969. The newly developed material was first
used in Europe in 1972 and in North America in 1977 (Valanezhad et al., 2016). It was seen
as a replacement for the zinc poly-carboxylate cements which had been around for many
years. Zinc poly-carboxylate cements could not be used as restorative materials because of
the high solubility of unsatisfactory mechanical properties and unacceptable aesthetics. Glass
ionomer cements exhibited outstanding properties such as specific adhesion to tooth structure
and fluoride release. The use of these materials in pediatric dentistry makes it an interesting

tool in the prevention of dental caries in children.
1.2.2 Glass ionomer classification and clinical properties

Glass ionomer restorative materials are generally classified according to their function
namely: luting, restorative and lining/base cements (Croll and Nicholson, 2002). The
chemistry for the three categories is similar, however, they exhibit variations in powder
/liquid ratio and in the size of the powder particles (Nagaraja Upadhya and Kishore, 2005;
Lohbauer, 2009). These variations are present to accommodate the clinical situation and the
desired function (Nagaraja Upadhya and Kishore, 2005). Restorative cements may be further
categorized into conventional, metal-reinforced and resin-modified cements (Cho and Cheng,
1999).

The use of GIC is highly versatile in restorative dentistry. Besides the reasonable aesthetic
properties of GIC compared to amalgam, it has great clinical potential due to its unique
adhesion. Glass ionomers chemically bond to the dental structures (Marquezan and Raggio,
2009). The adhesion of the cement is due to the ionic bonds formed between the tooth and the
cement (Berg, 1998). This chemical adhesion of GICs to tooth structure and its ability to
release fluoride renders it a valuable material in preventing microleakage and recurrent caries
(Marquezan et al., 2010).

These materials are highly biocompatible because of the weak and high molecular acid used,
namely polyacrylic acid, which cannot diffuse through the dentinal tubules (Rizzante et al.,
2015). However, GIC is characterized by weak mechanical strength and sensitivity to

moisture during the first setting stages (Bonifacio et al., 2012).



1.2.3 Glass ionomer composition and setting reaction

The glass component of the GIC consists mainly of silica (SiO,), alumina (Al,O3) and
calcium fluoride (CaF;), while the liquid can be of a wide range of polyacrylic acid analogues
(Khoroushi and Keshani, 2013) with a concentration of forty five percent (Lohbauer, 2009).
Both components: the acidic liquid and the basic powder may be substituted by polyalkenoic

acid dried into the powder and water as a liquid (Tyas and Burrow, 2004).

The initial setting reaction of GIC occurs a few minutes after mixing. The mixing procedure
can be done manually using a spatula on a pad or glass block (Sidhu and Nicholson, 2016).
The material can also be mixed in a measured ratio inside a bespoke capsule with a
membrane separating the two parts. Once the membrane has been broken, the capsule is
immediately placed and vibrated rapidly in a specially designed auto-mixer (Sidhu and
Nicholson, 2016).

The setting reaction process is based on an acid-base reaction that includes dissolution,
gelation, hardening and maturation (Khoroushi and Keshani, 2013). As seen in Figure 1, the
acid destroys the glass network and releases metal cations such as Als+ and Ca,+ to form a
polyacrylate matrix (Sidhu and Nicholson, 2016). This process starts within 10 minutes after
mixing. The material at this stage is sensitive to water uptake for up to one hour (Bonifacio et
al., 2012). Fluoride and sodium ions are then released but they do not play any role in the
setting process (Bonifacio et al., 2012). As the reaction continues, more metal cations are
slowly released within the matrix lasting for the first 24 hours (Francisconi et al., 20009;
Bonifécio et al., 2012). At this stage of the reaction, the material is sensitive to dehydration
(Bonifacio et al., 2012).
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Figure 1: Glass ionomer cement setting reaction (Von Fraunhofer, 2013)



1.2.4 Glass ionomer clinical uses:

Glass ionomers have a wide range of clinical uses because their physical properties can be
modified (Nicholson, 1998; Lohbauer, 2009). However, their poor physical properties limit
their use as permanent restorations in stress bearing areas (Xie and Brantley, 2000). Glass
ionomers may be used in primary dentition for class | preparations (Curzon et al., 1996).
They are the best choice to cement stainless steel crowns in primary teeth (Croll and
Nicholson, 2002). Moreover, they are used to cement space maintainers and single
orthodontic bands (Francisconi et al., 2009). GIC has been successfully used as a sealant to
seal fissured primary molars and partially erupted permanent molars (Manhart et al. 2000).
Resin modified glass ionomer is used for small to medium sized Class Il, small Class 11l and
Class V restorations (Rutaret et al., 2002).

1.2.5 Fluoride release and recharge
1.2.5.1 Fluoride release

GIC has the ability to release fluoride in the short and long term (Mousavinasab and Meyers,
2009). The initial fluoride release is considered crucial in preventive dentistry for those who
are at high risk for caries (Zafar and Ahmed, 2015). The high release of fluoride in the first
few days is rapid, followed by a gradual reduction and then a constant release (De Moor et
al., 1996; Mousavinasab and Meyers, 2009).

Fluoride is released through three possible mechanisms: superficial rinsing, diffusion through
micro pores and mass diffusion (De Moor et al., 1996). The first mechanism is more rapid
and includes the dissolution and flush of fluoride from the superficial surface of GIC, which
is in contact with the oral environment (Dionysopoulosa, 2014). This mechanism continues
up to four weeks once GIC is exposed to an aqueous medium (Nicholson, 1998). The other
two mechanisms are slower and more gradual. It includes sustained diffusion of fluoride from

the inner core bulk of GIC through pores and cracks (Dionysopoulosa, 2014).



Many studies have been conducted both in vivo and in vitro to predict the long-term fluoride
release from GIC (Hatibovic-Kofman and Koch, 1991; Forsten, 1998; Mousavinasab and
Meyers, 2009; Nicholson, 2015). Karantakis et al. (2000) established that the highest fluoride
release of GIC was recorded in the first 4 hours after mixing, in vitro. The initial fluoride
release may vary with the different commercial brands of GIC restorative materials (Attar
and Turgut, 2003; Bell et al., 1999; Creanor et al., 1994). It was found that GIC restorations
release fluoride over a period lasting several months to over three years (Wiegand et al.,
2007).

Fluoride release is considered to be a complex process and is influenced by many factors
such as the composition of saliva, the pH value of the oral environment and biofilm
formation (Dionysopoulos, 2014). Procedural factors which include the powder - liquid ratio,
mixing procedure and the curing time can also affect the release of fluoride (Wiegand et al.,
2007).

Studies showed that the pH of saliva and salivary enzymes may have a direct effect on GIC
and its fluoride release (Bell et al., 1999; Yan et al., 2007; Carvalho et al., 1999; Rosin-Grget
and Lincir, 2001). The decrease in the pH of saliva increases the dissolution of the material,
which in turn increases the amount of fluoride in the acidic environment (Yan et al., 2007;
Carvalho et al., 1999). Moreover, it was concluded by Bell et al. (1999) that saliva may
retard the effect of fluoride release. Nevertheless, the activity of salivary enzymes may

increase the fluoride rate (RoSin-Grget and Lingir, 2001).

According to Komatsu and Shimokobi (1993), the release of fluoride results in decreasing the
solubility of tooth structure, suppressing the growth of bacteria, specifically Streptococcus
mutans and changing the adhesive properties of bacteria to teeth. It was believed that dental
biofilm surrounding restorations changes the properties and deteriorates the surface integrity
of these materials (Fucio et al., 2008). As a result, more biofilm formation will be observed
on the roughened surface (Fucio et al., 2008; Busscher et al., 2010). Moreover, according to
their findings, Fucio et al. (2008) and Busscher et al. (2010) concluded that glass ionomer

materials alter the adherence of bacterial biofilm.



A recent study showed the correlation of cariostatic activity of GIC with its fluoride release
rate during plaque formation (Chau el al., 2015). GIC are well known by its cariostatic
property that makes enamel less soluble to acids produced by bacteria. The release of fluoride
from those materials enhances the hardness of hydroxyapatite and restrains the growth of
streptococcus mutans (Rosin-Grget and Lincir, 2001; Chau et al., 2015). This cariostatic
action is essential to heighten enamel acid resistance, which eventually changes the nature of
plaque surrounding the restorations. The benefit of fluoride release from GIC is seen not
only in enamel adjacent to the restoration, but also has been reported in areas up to three
millimeters away from the restoration's margin and may even offer protection for the entire
tooth (Hotta et al., 1992 ; Miyazaki et al., 1996).

1.2.5.2 Fluoride recharge

GIC restorations have the ability to reabsorb fluoride from the oral cavity as they act as
reservoirs (Zafar and Ahmed, 2015). The ability to recharge is dependent on how permeable
the material is, the concentration of the fluoridating agent and the frequency of the fluoride
exposure (Han et al., 2002; Preston et al., 1999).

Dental restorations in the mouth are frequently exposed to many sources of fluoride. These
exogenous sources include fluoridated toothpastes, mouthwashes and fluoride gels. Daily
exposure of these restorations to fluoridated toothpastes has shown a high recharge capability
of GIC (Freedman et al., 2003). The fluoride ions are released from the outer surface of the
restoration once it is treated with fluoridated agents. This release is attributed to the acidic
attack of these agents resulting in detachment of the surface bound fluoride (Gao and Smales,
2001). However, some studies confirmed that fluoride recharge declines with maturation.
They suggested that fluoride uptake may be more of a surface rather than a bulk diffusion
effect and that re-exposure of fluoride will enhance fluoride release (Arbabzadeh-Zavareh et
al., 2009; Sidhu and Nicholson, 2016).

Re-fluoridation is effective when fluoridated agents are used frequently and in higher
concentrations (Freedman et al., 2003 and Han et al., 2002). Recharging restorations with
fluoride will also ensure their antimicrobial effect against bacteria over the long term. This
antimicrobial action is mainly against Streptococcus sanguis and Streptococcus mutans
(Barkhordar et al., 1989).



1.2.6 Protective coatings

The maturation process of glass ionomers may be compromised by dehydration and water
contamination (Bonifécio et al., 2012). Water is the liquid component of the GIC system that
acts as a medium in which calcium and aluminum cations are formed and then transported

into the reaction with the polyacid powder to form the final matrix (Leirskar et al., 2003).

It was found that moisture may affect the integrity of the GIC surface when it is in contact
with the restoration before the end of its maturation phase (Sangappa et al., 2005). This is due
to the ‘wash-out’ effect resulting in a weakened surface that is prone to erosive and abrasive
forces (Sukumaran and Mensudar, 2015; Kamatham and Reddy, 2013; Gorseta et al., 2016).

On the contrary, if the water component has been dehydrated or lost from the cement during
the setting reaction, it will lead to discontinuation of this reaction. As a result the restoration
will be immature and show signs of crazing and poor physio-mechanical properties
(Sukumaran and Mensudar, 2015; Miyazaki et al., 1996). Both of these negative outcomes
may disturb the setting reaction of the restoration and reduce the mechanical strength of the
material which eventually leads to poor clinical performance (Kamatham and Reddy, 2013).
Glass ionomers have short working times and rather long setting times which make their
handling properties, technique sensitive, clinically due to their susceptibility to water

dehydration or contamination (Boniféacio et al., 2012).

To minimize the possibility of any drawbacks, many authors recommended protecting the
outer surface of GIC restorations by using surface coating agents immediately, to maintain
the water balance during the maturation process (Sukumaran and Mensudar, 2015 ; Bonifacio
et al.,, 2012). Small et al., (1998) concluded that surface protection is essential during
overlapping stages of setting reactions of GIC to maintain the ideal physical strength of those
restorations. In vitro studies revealed optimum compressive strengths when sealing the
immature GIC for at least one hour (Leirskar et al., 2003). The advantages obtained from this
protection are mainly to improve the strengthening properties of GIC, while sacrificing the
benefit of the initial release of fluoride by occluding the mechanism of fluoride release (Hotta
etal., 1992).

GIC has been coated with varnishes, cocoa butter, petroleum jelly and light cured bonding
resins (Lohbauer, 2009; Bonifacio et al., 2012). In a study conducted by Kamatham and
Reddy (2013), using two coatings (varnish and the petroleum jelly), they concluded that
surface coatings can impede the fluoride releasing property of glass ionomer restorations.

However, these coatings have also been shown to peel from the surface shortly after



placement (Hattab and Amin, 2001). Bonifacio et al. (2012) stressed the fact that the longer a
protective coating is in contact with a GIC surface, the less chance exists that the GIC will

have its physical properties reduced.

The advantage of light activated resin based coatings has been highlighted by Castro et al.
(1994) and Gorseta et al. (2016) who reported on their effectiveness in protecting the GIC
from dissolution compared to other conventional coatings (Castro et al., 1994; Gorseta et al.,
2016). Light activated resin based coatings are sticky and have low water permeability over
GIC compared with other conventional coatings like varnishes and petroleum jelly which are
lost by masticatory wear (Sukumaran and Mensudar, 2015). Gorseta et al (2016) has revealed
the advantage of using a light curing unit after the application of resin- based coatings. The
heat produced by these units was found to improve the surface characteristics of GICs (Kuter
et al., 2010; Gorseta et al., 2016).

Resin based surface coatings contain enhanced formulations, including resin, low molecular
weight monomers, photo-initiators and other modifiers (Faraji et al., 2017 ). To improve their
mechanical properties, light activated resin based protective coatings may contain fillers.
Accordingly it can be in two forms: with fillers (filled resins) and without fillers (unfilled
resins) (Faraji et al., 2017).

Recently, a new generation of light activated resin based coatings with nanotechnology has
been introduced (Boniféacio et al., 2012; Tiwari and Nandlal, 2013). The incorporation of
nano-sized fillers increases the overall performance of these coatings (Bonifacio et al., 2012;
Tiwari and Nandlal, 2013).

Previous research has studied the compressive and flexural strength of GIC after protecting it
with resin-based coating (Bonifécio et al., 2012; Sukumaran and Mensudar, 2015; Gorseta et
al., 2016). These studies concluded that GIC coated with light activated resin based coatings
exhibited an increase in both compressive and flexural strengths, compared to the uncoated
GIC. However, insufficient data is available in the literature on testing the effect of these

coatings on fluoride release.


https://www.researchgate.net/profile/Clarissa_Bonifacio
https://www.researchgate.net/profile/Clarissa_Bonifacio

1.2.7 Fluoride measurement

Fluoride is present in two different forms when released from dental materials: ionic and
complex forms (Okte et al., 2012). Fluoride in free ionic form is effective in increasing the

tooth structure resistance to secondary caries around restorations (Itota et al., 2004).

The determination of the fluoride concentration is a sensitive method (Tokaliglu et al., 2004).
The most commonly used techniques to measure fluoride released from dental materials are

ion selective electrodes (ISE) and ion chromatography (IC) (Itota et al., 2004).

lon selective electrodes have been used extensively in research to replace the costly and time
consuming ion chromatography methods (Tokaliglu et al., 2004). The ion selective electrode
method has the ability to detect both free ionic and complex forms of fluoride (Okte et al.,
2012). In contrast, the ion chromatography method can only measure fluoride concentrations
in ionic forms and in low concentrations that are undetectable by electrodes (Okte et al.,
2012; Itota et al., 2004).

This study was done by using an ion selective electrode (ISE) which is among the most
frequently used methods to measure the fluoride ions present in biological environments
(Itota et al., 2004 ; Torabzadeh et al., 2015). This electrode can respond to changes in a wide
range. The only important interference of this electrode is with the hydrogen ions (Harhash
et al., 2017). In order to prevent this particular interference and other possible ionic
interferences, and also for standardization of pH and ionic strength, a total ionic strength
adjustment buffer (TISAB) was used. Generally speaking, fluoride measurement using ISE
is easier, faster, more accurate, allows continuous monitoring and more cost-effective than
other methods (Tokaliglu et al., 2004; Torabzadeh et al., 2015; Harhash et al., 2017).



CHAPTER 2:

AIMS AND OBJECTIVES

2.1 Aim:
To study the effect of resin-based coatings on the fluoride release of a conventional glass

ionomer restorative material (GIC).

2.2 Objectives:

1. To measure the fluoride concentration in water containing uncoated GIC specimens at
1, 2, 3,7,14 and 28 days

2. To measure the fluoride concentration in water containing GIC specimens coated with
a micro-filled resin at 1, 2, 3,7,14 and 28 days

3. To measure the fluoride concentration in water containing GIC specimens coated with
a nano-filled resin at 1, 2,3,7,14 and 28 days

4. To measure the fluoride concentration in water containing GIC specimens coated with
acrylicresinat 1, 2, 3,7,14, and 28 days

5. To compare the water fluoride concentrations among different groups at different

time intervals.

2.3 Null Hypotheses
Resin-based surface protective coatings do not affect the fluoride release from a GIC

restorative material.
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CHAPTER 3:

MATERIALS AND METHODS

3.1 Study design:
An in-vitro controlled comparative study

3.2 Materials

A conventional glass ionomer restorative material, Ketac Fil Aplicap®, was used in this
laboratory study. Ketac Molar Aplicap is a conventional glass ionomer filling material with
enriched ultra-fine radiopaque aluminium-calcium-lanthanum-fluorosilicate glass designed to
control active carious lesions (3M ESPE, 2016). The powder component of the capsule also
contains 5% dried polycarbonate acid. This acidic addition will increase the cross linkage and
improve overall mechanical properties without any remarkable increase in the viscosity
(Katsuyama et al., 1993).

This material was sampled, grouped and then coated with three different protective coatings
as shown in Table 1. G coat plus is a light-cured protective clear coating formulated with
adhesive monomer and uniformly dispersed nanofillers, while Scotchbond Universal is a
light-cured dental adhesive that is widely used in restorative dentistry. The material itself is
viscous and can be used on dry or moist surfaces. Riva coat is a pure light acrylic monomer

introduced into the market along with Riva light cure GIC (Sukumaran and Mensudar, 2015).
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Table 1: Materials used in the study

Material Product type Manufacturer Composition
Powder: radiopaque
aluminum—calcium—

Capsulated self- lanthanum—fluorosilicate
Ketac-Molar o
_ cured glass 3M ESPE glass, polycarbonic acid,;
Aplicap® ) o o
ionomer Liquid: polycarbonic acid
aqueous solution, tartaric
acid.
Methyl methacrylate,
Low viscosity, colloidal silica,
self-adhesive light _ camphorquinone,
G coat Plus® ] GC Corporation
cured Nano filled urethane methacrylate,
resin phosphoric ester
monomer.
DP Phosphate Monomer,
Dimethacrylate resins,
Scotchbond Self-adhesive light HEMA, Vitrebond™
_ _ _ 3M ESPE _
Universal® cured filled resin Copolymer, Filler,
Ethanol, Water,
Initiators, Silane.
100% Acrylic Monomer.
Riva coat® Acrylic monomer SDI

3.3 Laboratory procedures:

3.3.1 Specimen preparation:

Twenty eight specimens of the material were created using disposable cylindrical

polytetrafluoroethylene moulds in the form of round disc-shaped samples (5 mm diameter x

1.5 mm height).

The restorative material was prepared according to the manufacturers’

instructions (Appendix C ) at room temperature (23 £ 1°C) and controlled relative humidity
(50 £ 5%), according to I1SO specification #7489 (Paschoal et al, 2011).
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After placement of the material in the mould, the surface of the restorative material was
covered with a Mylar strip and a glass slab to create pressure to expel excess material from
the mould. A length of dental floss was incorporated into the discs during fabrication to allow

for suspension into the test medium.

These discs were randomly assigned to 4 groups as shown in Table 2. Three test groups of 7
each (n=21) were coated with the three different protective coatings by applying one layer
using a micro brush, then light cured with a Light Emitting Diode (LED) curing light with a
wavelength range of 440- 480 nm at an output of 1500mW/cm2. The control group (n=7)

remained uncoated. To control for bias, the investigator and laboratory assistant were blinded.

Table 2. Study samples grouping

Uncoated Control Group
Ketac Fil
Coated with G-coat plus Experimental Group
Aplicap®
Coated with Scotchbond Universal Experimental Group
n=28
Coated with Riva coat Experimental Group

3.3.2 Determination of fluoride ion release:

The specimens were suspended in 5 ml distilled water for different time periods. The bottles
were sealed. Fluoride ion measurement was performed at the end of the first, second, third,
seventh, fourteenth, and twenty-eighth day under normal atmospheric conditions and at room
temperature (23 = 1°C) using a combination fluoride ion electrode (Orion research electrode,
Orion Research Inc, Boston, USA). The electrode was connected to an ion analyzer (lon 85
Radiometer, Copenhagen, Denmark). The electrode was calibrated before each series of
measurements with fluoride concentrations of 0.10, 0.30, 1.00 and 3.00 parts per million,
prepared from a 100 ppm fluoride standard (Orion research electrode, Orion Research Inc,

Boston, USA). These standards were prepared in a 1:1 buffer/water solution.

The TISAB buffer was prepared by adding 4 grams of CDTA (cyclohexylenedinitrilo-tetra-
acetate) to 57 ml of glacial acetic acid and 58 grams of sodium chloride and dissolved in 500
ml of double distilled water. The pH of this solution was then adjusted between 5.3 and 5.5
by slowly adding 6N sodium hydroxide. This strong buffer solution was always used in a
ratio of 1:1 with any solution to neutralize any small change in the ionic strength which may
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influence the reading and to maintain the pH of all solutions between 5.3 and 5.5 to cancel

out the possible effect of any variation of the ionic strength on the electrode.

At the end of Day 1, each disc was lifted by the floss above the water level; rinsed with an
equal amount of the buffer, blot dried using absorbent paper and then transferred to a new
plastic container with fresh double distilled water. Similar steps were followed for Day 2,
Day 3, Day 7, Day 14 and Day 28. The containers were stored for measurement. When the
fluoride concentrations of the samples were too high and out of the range of the electrode, it
was diluted as necessary and the fluoride concentration recorded in ppm F.

3.4 Data analysis

The data was categorized and coded and then entered into a data capture sheet using a
Microsoft Excel sheet (Microsoft Corporation®, Redmond, Washington). The database was
imported into the Social Package of Statistical Analysis (SPSS-IBM Corporation®, Armonk,
New York) to perform statistical analysis. A statistician was consulted and the results were
presented appropriately in the form of frequency tables and graphs. Fluoride release was
measured over six fixed time periods: Day 1, Day 2, Day 3, Day 7, Day 14 and Day 28. The
analysis was done using the Mann Whitney test at a significance level of 0.001. Firstly, the
effect of the coating was evaluated by comparing the coated samples with the uncoated
samples over time. Thereafter, the differences in fluoride blocking effect of the three coatings

were evaluated over time again, using a General Linear model test.

3.5 Declaration of interest:

The researcher reports no conflicts of interest. Project registration and Ethics approval was
granted by the Senate Research Committee of the University of the Western Cape (15/7/34)
(Appendix G). The researcher did not receive any funding, materials or equipment from any
dental company to conduct the research. The researcher alone is responsible for the content

and writing of the paper.
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CHAPTER 4:

RESULTS

The aim of this study was to investigate the effect of three different protective coatings on the

fluoride concentration of water containing GIC specimens.

4.1 Comparison of fluoride concentration in water containing coated and uncoated GIC

samples

B0

559

.50

457

A0

357

.30

Fluoride Concentration

=
1 I | I I I
Day 1 Day 2 Day 3 Day 7 Day 14 Day 28
Time

Error bars: 95% ClI

Treatment
——no coating

coated

Figure 1: Fluoride concentration in water containing coated and uncoated specimens.

As shown in Figure 1, the difference is prominent between the coated and uncoated samples,

particularly at early stages (time) of release. Figure 1 also shows large differences in variance.

The Mann Whitney test indicated that the difference in concentration is significantly lower

when discs were coated compared to discs not coated (p<0.001*). The difference between the

coated and uncoated samples remained present and highly significant (p<0.01*) over the

period of 28 days. The fluoride concentration in water of the coated samples increased from

day 1 up to about the 7" day from when it decreased, while the water concentration with

uncoated samples showed a drop from day 1. After 7 days, the fluoride concentration in water
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with coated and uncoated samples became similar (Figure 1) and after 28 days the fluoride

concentration in water was small (Figure 1).

4.2 Comparison of fluoride concentrations among the groups with the coated GIC
specimens

The difference in the concentration of fluoride in the water between the three types of coating

was statistically analyzed using a General Linear model with repeated measurements.

Table 3: Pairwise comparisons of fluoride concentrations among the groups with the

coated GIC specimens

95% Confidence Interval
Coat Day Mean Std. Error
Lower Bound | Upper Bound
1 042 011 .019 .065
2 .053 .009 034 072
Nano-filled
_ 3 .063 .009 .045 .082
resin
7 .083 .008 .067 .099
(G coat Plus®)
14 075 .004 .066 .084
28 .054 .002 .049 .059
1 .044 011 021 .067
Micro-filled 2 .057 .009 .038 .076
resin 3 .070 .009 .052 .088
(Scotch Bond 7 .097 .008 .081 113
Universal®) 14 .098 .004 .089 107
28 .061 .002 .056 .066
1 169 011 146 192
2 A75 .009 156 194
Acrylic resin 3 167 .009 149 .185
(Riva coat®) 7 131 .008 115 147
14 122 .004 112 131
28 .070 .002 .065 075

Table 3 presents mean, standard error and 95% confidence intervals for the fluoride
concentrations in milligram/liter for the three groups with the coated GIC specimens for each

time interval.
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Figure 2: Fluoride concentrations for the groups containing the coated GIC specimens
for the different time intervals.

From Figure 2, it is clear that the fluoride concentration in water that was released through
the GIC was the highest for the Riva coated samples and stayed as such for 28 days. This was
significant as seen in Table 1. The fluoride concentration in water between Scotchbond and G
coated samples did not differ significantly over time (Table 1), although the concentration of
fluoride in water from Scotchbond was always a little more as illustrated in Figure 2.
Furthermore, the concentration of fluoride in water in Scotchbond and G coat specimens
groups increased up to about 14 days and then decreased (Figure 2, Table 3). Riva coat was

decreasing from the beginning.

4.3 Summary

This study found that fluoride released during the entire period of the experiment was the
greatest from the uncoated group, followed in ranking by Riva coated, Scotchbond coated and

G coat plus coated samples.
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CHAPTER 5:

DISCUSSION

This study aimed to determine the effect of resin-based coatings on the fluoride released by a
conventional glass ionomer restorative material. Our findings suggest that uncoated
conventional glass ionomer released more fluoride than the coated conventional glass
ionomer. Significant differences were recorded for fluoride release when different coatings

were used over a period of seven days.

In order to analyze and assess the fluoride released from glass ionomers, we have to consider
the factors that influence this property. The release of fluoride from GIC material is
governed by various intrinsic and extrinsic factors (Upadhyay et al., 2013; DeSchepper et al.,
1991 and Hattab and Amin 2001). The intrinsic factors include the material composition,
powder/liquid ratio, mixing time, temperature, specimen geometry, permeability, surface
treatment and finishing (Upadhyay et al.,2013 ; Hattab and Amin 2001). However, the
composition, powder/liquid ratio and mixing time vary according to the materials studied
(Hattab and Amin 2001). Extrinsic factors that may affect the fluoride release include pH
and temperature of the medium (Upadhyay et al., 2013; Yan et al., 2007).

In order to control the influence of some of these factors in this study, materials were
prepared similar to previous studies and by following the manufacturer’s instructions
(Kamatham and Reddy, 2013; Sukumaran and Mensudar, 2015; Appendices C, D, E and F).
In addition, Ketac Molar Aplicap in its encapsulated form was used in this study. The
encapsulated form of GIC restorative material is popular and widely available among dentists
(Nomoto et al., 2004). Encapsulation allows standardized powder/liquid ratios and mixing
which will eliminate any susceptibility to clinician induced variability (3M ESPE, 2016).
Manual mixing may incorporate air porosity resulting in weakening of the material (3M
ESPE, 2016).
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5.1 Fluoride concentrations of water from groups with coated and uncoated specimens:

In this study, all the coated and uncoated discs showed different concentrations of fluoride in
water which suggests different patterns of fluoride release. This research confirmed studies
conducted by De Moor et al., (1996); Yip and Smales (2000); Yap et al., (2002); Kamatham
and Reddy (2013), where uncoated glass ionomer displayed higher fluoride release for the
first three days and then a gradual decrease to nearly a constant level over a period of three
weeks. Similar fluoride release patterns were also confirmed by Castro et al., (1994),
Mazzaoui et al., (2000) and Tiwari and Nandlal, (2013).

These results suggested that despite the variation in the amount of fluoride released, the
pattern of fluoride release was changed when a surface coating was used. Surface protection
reduces the burst effect of fluoride release but does not completely prevent fluoride passage
(Castro et al., 1994). In this study, the control group, which had no surface coating, released
the most fluoride. Without coatings, these immature GIC discs are in direct contact with the

distilled water and are quite soluble (Wilson and McLean, 1988).

The clinical significance of using surface protection over GIC restorations is mainly to avoid
early exposure to water. The correlation between early exposure to water and poor clinical
performance of GIC has been reported by Kamatham and Reddy (2013). Both water uptake
and water loss in the early stages of setting reactions can compromise the physical properties

of GIC restorations (Karaoglanoglu et al., 2009).

In clinical practice, in order to achieve the maximum utilization of fluoride release and at the
same time maintain the optimum physical strength, it is desirable to use a surface coating that
seals the surface for the first 24 hours and allows slow and steady release of fluoride over an
extended period to prevent secondary caries (Karaoglanoglu et al., 2009; Bonifacio et al.,
2012). In contrast, Kamatham and Reddy (2013) believe that the use of protective coating to
improve the mechanical strength of primary teeth is of less importance; this is due to the
short life span of these teeth. Moreover, the mastication forces of primary teeth are
comparatively less in children (Kamatham and Reddy, 2013).
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5.2 Comparison of fluoride concentration of among groups with the coated GIC

specimens:

In this study, both nano-filled and micro-filled coatings provided good sealing ability in
contrast to acrylic resin coatings which eluted more fluoride in the first week. It was expected
that the filled resin surface coatings (G coat plus and scotch-bond Universal) would show less
fluoride release compared to the unfilled resin surface coating namely Riva coat. Generally,
the resin-based coatings have the ability to properly seal the GIC surface porosities and
cracks (Karaoglanoglu et al., 2009; Faraji et al., 2017). The coating does not improve the
wear resistance of the underlying restoration, but the protection mechanism against water
contamination allows for the improvement of the physical properties and full maturation of
the GIC (Karaoglanoglu et al., 2009). This protection mechanism works by retaining the
forming ions including Ca, Al, silicate and phosphate within the matrix which eventually
contribute to its high physical properties (Czarnecka et al., 2002). Without a coating, these

ions will be lost by dissolution into the aqueous medium (Gorseta et al., 2016).

Castro et al., (1994) considered the amount of fluoride released from the coated samples as a
measurement of the sealing ability of the tested coatings. The greater the amount of fluoride
released, the poorer the sealing capability of the coating (Castro et al., 1994). In spite of the
good sealing property of resin based protective coatings, permeability of the coatings has
been reported after light cure polymerization and these have been largely attributed to

differences in the formulations (Wang et al., 2004).

Furthermore, factors such as the thickness and viscosity of the coating can also play a role in
blocking fluoride release (Mazzaoui et al., 2000; Wang et al., 2004). Similar to Mazzaoui et
al., (2000), the protective coatings were applied using a brush. Therefore it was not possible
to control the thickness of the applied coating layer. The thicker the coating, the greater the
barrier against fluoride release (Mazzaoui et al.,, 2000). These factors may give some

variability in the amount of fluoride released by glass ionomer specimens.

Ribeiro et al. (1999) related the high performance of surface coatings by its low viscosity and
resistance to disintegration. The low viscosity coating will provide a low contact angle
between the coating and the surface of GIC, allowing for good wetting on the surface and
thus provide optimum protection (Ribeiro et al., 1999). The incorporation of filler particles

within the coating resin matrix also improves the sealing capability of protective coatings
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(Faraji et al., 2017). However, the addition of fillers to any dental material may increase their
viscosity. The enhanced formulation in the current coatings, with the use of a low molecular

monomer background, maintained the low viscosity (Faraji et al., 2017).

Riva coat has a low viscosity and does not contain any filler particles. This may explain the
high fluoride release recorded which may result in poor sealing capability. Methacrylate-
based resins are hydrophilic and fillers are added to decrease the water sorption ability (Faraji
et al.,, 2017). The filler content within the resin matrix formula can affect the coating
performance, specifically wear resistance, hardness and strength (Faraji et al., 2017). Unlike
the filled resin coatings (G coat plus and Scotchbond Universal) unfilled resin coatings (Riva
coat) can undergo hydrolysis and degradation due to high water sorption (Drummond, 2008;
Faraji et al., 2017).

Fluoride release from the nano-filled resin coatings was slightly less than from micro-filled
coated GIC in the first seven days. Due to the composition, it might have been expected that
the nanofilled coating (G-coat plus) has a better sealing ability compared to the microfilled
coating (Scotch-bond Universal). Hepdinz et al. (2016) concluded that the nano sized fillers
within the resin matrix formula in G coat plus had a better efficacy in sealing the micro pores
and gaps in the outer surface, while Tiwari and Nandlal (2013) reported a decrease of passage
of fluoride. However, according to ESPE 3M study results, it is noteworthy to mention that
the micofilled Scotchbond Universal performance was found to be very close to that of nano-
filled G coat plus. The manufacturer, ESPE 3M, related the enhancement of
coating/restoration adhesion to the replacement of traditional methacrylate monomers with
phosphorylated methacrylate monomers (ESPE 3M, 2016). Our study results showed close
fluoride concentration in water for the 28 days for specimen groups coated by G coat plus

and Scotch bond Universal.

Although the longevity of surface coating agents was not addressed in this study, it may be
assumed that after several weeks the surface coatings are lost and the pattern and amount of
subsequent fluoride release would be similar to that of an uncoated specimen. It should also
be noted that mastication forces and brushing habits may influence the retention of these
coatings (Karaoglanoglu et al., 2009). Therefore, the results obtained from these laboratory

studies may differ from those obtained clinically (Karaoglanoglu et al., 2009).
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A significant difference has also been observed in the compressive and flexural strengths of
GIC when a protective coating has been applied. This could mean that the protective coatings

act as mechanical barriers as well (Wang et al., 2004; Sukumaran and Mensudar, 2015).

It is worth mentioning that heat produced by a dental cure lamp, used to cure resin based
coatings, improves surface characteristics of GIC. Gorseta et al., (2016) stated that heat
accelerated the setting reaction in the surface layers of the specimens. However, the heating
effect still needs further investigation.

To date, there is no conclusive clinical evidence whether the reduction of fluoride release
caused by these coatings impairs the cariogenic properties of glass ionomers (Nicholson and
Czarnecka, 2007), that makes the overall effects of these protective coatings appear

beneficial.
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CHAPTER 6:
CONCLUSIONS AND RECOMMENDATIONS

6.1 CONCLUSIONS

The null hypothesis, that resin-based surface protective coatings do not affect the fluoride

release from a GIC restorative material, was rejected.

This study revealed that fluoride release is altered at the first stage. The greatest amount of
fluoride was released from GIC coated with Riva coat, followed by Scotchbond universal and

then G coat plus.

This study proved that microfilled (Scotchbond Universal), nanofilled (G coat plus) resin
based and acrylic coatings (Riva) have the ability to allow the passage of fluoride from GIC

to the outer environment during the initial fluoride release phase.

The three clinical implications of this study are as follows: Firstly, proof is provided that
coating GIC makes a significant difference to the release of fluoride when compared to no
coating. Secondly, proof is provided on the behavior of the different coating materials over
time, whether there is a difference and whether this difference is significant. Thirdly, it is

evident that from day 7 approximately, the effect of coatings was reduced.

The limitations of the study include:

e The use of one glass ionomer material (Ketac Molar Aplicap)

e The sample size was relatively small but a statistician was consulted prior to the
laboratory work...

e This is an in vitro study and does not mimic the oral cavity conditions that can be
influenced by many factors such as forces of mastication, dietary habits and brushing
habits.

e The study was limited to 28 days.

"23



6.2 RECOMMENDATIONS

The clinical use of GIC in children with high caries risk is relevant. It can be concluded from
this study and Kamatham and Reddy (2013) that if the need for fluoride release from a GIC is
more important than the mechanical properties, it is recommended to coat it with the least

fluoride blocking coating.

More studies should be done to evaluate the sealing of Riva coat and its ability to protect
GIC. The chemical formula of Riva coat is still ambiguous as the manufacturers did not
mention the specific chemical composition of the coat. They stated that the exact elements

and concentrations have been withheld as a trade secret.
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1. Appendix A:

Data Sheet
Discs Day1 Day 2 Day3 tiI[I)aD‘;\?/’ 7 Per day tiIIDI:Zy714 Per day tiIII)aD‘;;‘;S Per day
Uncoated

1 0.36 0.244 0.2 0.45 0.1125 0.76 0.10857 0.96 0.0685

2 0.176 0.194 0.198 0.45 0.1125 0.84 0.12 0.96 0.0685

3 0.284 0.234 0.22 0.51 0.1275 0.88 0.12571 0.96 0.0685

4 0.256 0.226 0.24 0.54 0.135 0.84 0.12 0.96 0.0685

5 0.362 0.324 0.26 0.57 0.1425 0.88 0.1257 1.08 0.0771

6 0.736 0.396 0.34 0.6 0.15 0.92 0.1314 0.96 0.0685

7 0.628 0.504 0.42 0.555 0.13875 0.88 0.1257 1.04 0.0742

G-Coat

8 0.054 0.0628 0.068 0.34 0.085 0.52 0.0742 0.76 0.0542

9 0.0368 0.0412 0.052 0.3 0.075 0.44 0.0628 0.76 0.0542

10 0.0492 0.0612 0.076 0.38 0.095 0.56 0.08 0.76 0.0542

11 0.048 0.0596 0.072 0.37 0.0925 0.6 0.0857 0.76 0.0542

12 0.0632 0.08 0.092 0.46 0.115 0.64 0.0914 0.96 0.0685

13 0.0256 0.0336 0.044 0.24 0.06 0.48 0.0685 0.68 0.0485

14 0.0188 0.0332 0.04 0.23 0.0575 0.44 0.06285 0.6 0.0428

SB-Coat

15 0.0496 0.0668 0.072 0.42 0.105 0.76 0.1085 0.8 0.0571
16 0.0748 0.0928 0.112 0.51 0.1275 0.76 0.1085 0.92 0.0657

17 0.0636 0.0884 0.1 0.5 0.125 0.76 0.1085 0.96 0.0685
18 0.0164 0.0232 0.034 0.26 0.065 0.52 0.0742 0.76 0.0542
19 0.0408 0.0448 0.06 0.38 0.095 0.72 0.1028 0.88 0.0628
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20 0.0316 0.0456 0.064 0.4 0.1 0.76 0.1085 0.92 0.0657
21 0.0308 0.0408 0.048 0.25 0.0625 0.52 0.0742 0.72 0.0514
Riva-Coat
22 0.0976 0.1168 0.124 0.465 0.11625 0.8 0.1142 1 0.0714
23 0.2012 0.1956 0.18 0.51 0.1275 0.84 0.12 0.96 0.0685
24 0.1956 0.1888 0.176 0.525 0.13125 0.88 0.1257 1 0.0714
25 0.1532 0.1788 0.168 0.51 0.1275 0.8 0.1142 0.96 0.0685
26 0.2036 0.1912 0.188 0.525 0.13125 0.88 0.1257 1 0.0714
27 0.128 0.168 0.172 0.51 0.1275 0.88 0.1257 0.96 0.0685
28 0.2052 0.184 0.16 0.615 0.15375 0.88 0.1257 1 0.0714
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2. Appendix B:

Statistical Analysis

Mean measurements of fluoride concentrations in milligram/liter of the four different groups
in double distilled water.

Uncoated G coat plus SCOt_Chbond Riva coat p-value*
Universal
Day 1 0.4003 0.0422 0.0439 0.1692 0.0001*
Day 2 0.3031 0.0531 0.0575 0.1747 0.0001*
Day 3 0.2682 0.0634 0.0700 0.1669 0.0001*
Day 7 0.1313 0.0829 0.0971 0.1307 0.0006*
Day 14 0.1224 0.0751 0.0980 0.1216 0.0001*
Day 28 0.0706 0.0539 0.0608 0.0706 0.0003*
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3. Appendix C:
Ketac Molar Aplicap Use Instructions

aIM ESPE
Ketac™ Molar Aplicap”.

Times
The following times apply for an ambient temperature of 23° C/73°F:

to the stop and hold it down for 2 to 4 seconds.

- Firmly and completely depressing the lever to the stop and holding it
in this position is the only way to ensure that all of the liquid is pressed
into the powder. If inadequate pressure is applied or if the lever is not
depressed completely, it is possible that too |ittle liquid will be mixed
with the powder, increasing the viscosity and changing the product
characteristics.

Mixing
» Mix the capsule at approx. 4,300 rpm In a high-frequency mixing device such

Lasi-ionomeerit yteaine
Glasionomer-fyldningsmateriale
@9 Glassionomer fyllingsmateriale

min:sec
Glass lonomer Restorative Material Activation 0:02
o % Mixing in RotoMix™ 0:10
Glasionomer F llungsmaterial Mixing in high-frequency mixer, e.., CapMix*  0:15
at riau uration en verre ionom re ing after start of mixing 2:00
@ Mat d’obturat Working aft f
GD Materiale per otturazione vetro-ionomero ;E“g alir S"I’“ ‘t’;d"‘“;'”g N— 23“ 03/073 —
. i . ng is accelerated at room temperatures over 23° C/73°F. Exceeding
Material de obturaci n de vidrio ion mero given working time will cause the loss of adhesion to the dental enamel and the
~ 5 £ dentin.
@D Material de obturac o de vidro ion mero
A . Capsule Activation
@D Glasionomeer vulmateriaal » Place the Aplicap™ Activator on a sturdy surface and insert the Aplicap capsule
= 2 e £ into the activator. In doing so, keep the application nozzle shut.
YO(AOI.OVOHEPI]Q kovix yx eucppo(‘éelg - Both the Aplicap Activator and the Applier are color-coded in orange.
@ Glasjonomer fy"nhmamﬂal » Using the ball of your hands, depress the activator lever firmly and completely
@
@

Instructions for Use Gebruiksinformatie as CapMix or the RotoMix rotating mixer. In doing so, keep the application
Gebrauchsinformation 0dnyiec xprong Ap;‘f:: :’”t‘
) i iani n
Mode d ‘?mP'O' : BrUksanV'Snmg » Insert the capsule into the Aplicap™ Applier and open the application nozzle.
Informazioni per I'uso K yit info > Aupg the glass ionomer cement in the cavity and shape the fiIIin%J
Informaci n de uso Brugsanvisning ~ Ensure that there is no contamination from water, saliva, etc., for the
In strug es de uso Bruksinform asion gnkrgp mflm of application and shaping; the working environment must
- Anée;lﬁlon g
o * By all means prevent delay between activation, mixing, and application
3M Deutschiand GmbH ( € = because the beginning of setting of the material in the capsule will render
Dental Products — difficutt or prevent the extrusion.
Carl-Schurz-Str 1 o Ketac Molar Aplicap clings to metal instruments and for this reason should be
41453 Neuss - Germany washed off with cold water before setting.
3M ESPE Customer Care/MSDS Information: £ Filling Protection
USA.1-800-634-2249 and Canada 1-888-363-3685. § Applying a protective coat to the filling is not mandatory. If a protective coat is
3M, ESPE, Aplicap, CapMix, Ketac, RotoMix and Scotchbond ,@ desired, Ketac Glaze or Scotchbond Universal Adhesive or Single Bond Universal
are trademarks of 3 or 3M Deutschiand GmbH. S Adhesive can be used as follows: .
Used under license in Canada. © 2014, 3M. Al rights reserved. § > Immediately after shaping, apply Ketac Glaze or Scotchbond Universal

ENGLISH

Product Description

Ketac™ Molar Aplicap™ is a radiopaque bulk fill glass ionomer cement in
capsules. On account of its chemical adhesion to the dental enamel and dentin,
a gentle preparation and an especially tight seal at the margins is possible.

The product is available in various shades; it can be applied without lining

and releases fluoride ions. The dispensable quantity of a capsule is at least
0.14 ml.

e These Instructions for Use should be kept for the duration of product use.
For details on all mentioned products, please refer to the respective
Instructions for Use. Ketac™ Glaze, Scotchbond™ Universal Adhesive, or
Single Bond Universal Adhesive are not available in all countries.

Indications

 Linings for single-surface and muttiple-surface compasite fillings

* Core build-up prior to crown placement

* Primary tooth fillings

* Single-surface fillings in non-occlusal load-bearing areas

 Stress bearing Class Il restorations when the isthmus is less than half of the
intercuspal distance and with at least one occlusal contact on enamel

* Cervical fillings, if aesthetics is not the prime consideration

 Uniplanar and mutti-planar temporary fillings

Precautionary Measures

3M MSDSs can be obtained from www.mmm.com, or contact your local

subsidiary.

Cavity Preparation

» Remove carious tooth substance only; undercuts are not required.

» Do not prepare thin beveling margins. A wall thickness of 0.5 mm has to be
provided for the material.

Pulp Protection

» To prevent pulpal irritation, cover areas in close proximity to the pulp with
local application of a calcium hydroxide material if necessary.

Conditioning

» For optimal chemical bonding to the teeth, the smear layer produced in
the preparatory steps must be carefully removed by applying Ketac™
Conditioner to the prepared surfaces and allowing the substance to react
for 10 sec.

» Then rinse with copious amounts of water.

» Blow the cavity dry in only 2-3 short intervals with water- and oil-free air or
dab dry with cotton pellets. Do not overdry! The cavity should have a matt
shiny appearance. Excessive drying can result in post-operative sensitivity
after filling.

» Avoid further contamination.

Adhesive or Single Bond Universal Adhesive to all free surfaces of the glass
ionomer cement and light-cure according to the respective Instructions for
Use.

» The inhibition layer remaining after the setting of Ketac Glaze or Scotchbond
Universal Adhesive or Single Bond Universal Adhesive may obstruct the setting
of the addition-type silicone impression materials. For this reason, remove
this layer or use a polyether impression material if needed.

Finishing

» Further finishing with Arkansas stones, fine-grain diamonds, abrasive discs
with successively decreasing grain size, or silicone polishers should be started
4:30 minutes after start of mixing at the earliest.

» Optionally apply Ketac Glaze or Scotchbond Universal Adhesive or Single
Bond Universal Adhesive again for surface sealing and light-cure according
to the respective Instructions for Use.

Storage and Shelflife

Store the capsules in the blister packs.

Use within 1 month maximum once the blister pack has been opened!
Store the product at 15-25° C/59-77°F.

Do not use after the expiry date.

Customer Information
No person is authorized to provide any information which deviates from the
information provided in this instruction sheet.

Warranty

3M Deutschland GmbH warrants this product will be free from defects in material
and manufacture. 3M Deutschland GmbH MAKES NO OTHER WARRANTIES
INCLUDING ANY IMPLIED WARRANTY OF MERCHANTABILITY OR HTNESS FOR

A PARTICULAR PURPOSE. User is responsible for determining the suitability of
the product for user’s application. If this product is defective within the warranty
period, your exclusive remedy and 3M Deutschland GmbH's sole obligation shall
be repair or replacement of the 3M Deutschland GmbH product.

Limitation of Liability

Except where prohibited by law, 3M Deutschland GmbH will not be liable for
any loss or damage arising from this product, whether direct, indirect, special,
incidental or consequential, regardless of the theory asserted, including warranty,
contract, negligence, or strict liability.

Information valid as of February 2014

http://etd.‘ﬁ‘?/vc.ac.za/




4. Appendix D:

G coat plus Use Instructions

Prior to use, carefully read
the instructions for use.

[En)
G-COAT PLUS

NANOFILLED SELF ADHESIVE LIGHT CURED PROTECTIVE
COATING

For use only by a dental professional in the recommended
indications.

RECOMMENDED INDICATIONS

1. To seal and protect the surface of glass ionomer, direct/indirect
composite and provisional restorations.

2. To seal and protect the adhesive interface between restorations
and tooth structure.

CONTRAINDICATIONS

In rare cases the product may cause sensitivity in some people. If
any such reactions are experienced, discontinue the use of
product and refer to a physician.

NOT TO BE USED

In combination with desensitizers and eugenol containing
materials as these may hinder G-COAT PLUS from setting or
bonding properly.

DIRECTIONS FOR USE

Preparation

Preparation of newly placed restorations

1) Finish the restoration with a superfine diamond bur.
Alternatively, polish the surface according to the manufacturer's
instructions.

2) Spray preparation dust away with water. Dry by gently blowing
with oil free air.
Note:
Surfaces to be coated should appear dry.

Preparation of existing restorations

1) Roughen the surfaces to be coated with a superfine diamond
bur.

2) Spray preparation dust away with water. Dry by gently blowing
with oil free air.
Note:
Surfaces to be coated should appear dry.

Preparation of marginal area

Non cut enamel should be treated with a 35-40% phosphoric acid

according to the manufacturer’s instructions. Rinse and dry with oil

free air.

Note:

Surfaces to be coated should appear dry.

Application

1. Dispense a few drops into a disposable dispensing dish.
Replace bottle cap immediately after use.

2. IMMEDIATELY apply (within 1 minute after dispensing) to the
surfaces to be coated using a micro-tip applicator.
Make sure that a disposable micro-tip applicator is firmly fixed
on the applicator holder. DO NOT AIR BLOW.
Note:
Should the coated surface be contaminated with water, blood or
saliva prior to light curing, wash and dry the surface and repeat
the coating procedure.

Light curing

1. IMMEDIATELY light cure all coated surfaces with a visible light
curing unit (> 500mW/cm? : Halogen, GC G-Light, LED) for 20
seconds.
Note:
1) Place light source as close as possible to the coated surface.
2) If surface is tacky or yellowish, repeat light curing.
3) Use a protective light shield or similar protective eye wear

during light curing.

STORAGE

Recommended for optimal performance, store at room
temperature (4-25°C)(39.2-77.0°F).

Shelf life: 3 years from date of manufacture.

PACKAGE
G-COAT PLUS 4mL (1), Disposable Dispensing Dish (20), Micro
Tip Applicator (50), Applicator Holder (1)

CAUTION

. G-COAT PLUS is flammable. Do not use near naked flame.
Keep away from sources of ignition. Do not store large
quantities in one area. Keep away from direct sunlight.

. G-COAT PLUS is volatile. Use in a well ventilated place.

Replace cap immediately.

In case of contact with eyes, flush immediately with water and

seek medical attention.

. In case of contact with oral tissue or skin, immediately remove
with a sponge or cotton pellet. After the restorative treatment is
finished, rinse thoroughly with water.

5. If the tissue contacted by the material turns white or forms a

blister, advise the patient to leave the affected area undisturbed,

until the mark disappears, usually in 1-2 weeks. To avoid
contact, it is recommended to apply cocoa butter to the area
where rubber dam cannot cover.

Avoid inhalation or ingestion of material.

Avoid getting material on clothing.

Do not mix with other products.

Personal protective equipment (PPE) such as gloves, face

masks and safety eyewear should always be worn.

=

oo

Some products referenced in the present IFU may be classified as
hazardous according to GHS. Always familiarize yourself with the
safety data sheets available at:

http://www.gceurope.com

or for The Americas

http://www.gcamerica.com

They can also be obtained from your supplier.

CLEANING AND DISINFECTING:

MULTI-USE DELIVERY SYSTEMS: to avoid cross-contamination
between patients this device requires mid-level disinfection.
Immediately after use inspect device and label for deterioration.
Discard device if damaged.

DO NOT IMMERSE. Thoroughly clean device to prevent drying
and accumulation of contaminants. Disinfect with a mid-level
registered healthcare-grade infection control product according to
regional/national guidelines.

http://etd.‘%vc.ac.za/




5. Appendix E:

Scotchbond Universal Use Instructions

3M ESPE
Scotchbond” Universal

Precautionary Measures
F«Momund

Scotchbond” Universal DCA
@ Adhesive / Dual Cure Activator
@o Adhasiv / Aktivator fiir Dualhdrtung
@D Adhésif / Activateur pour la prise duale
@GO Adesivo / Attivatore per polimerizzazione duale
@ Adhesivo /Activador para polimerizacion dual
@D Adesivo /Activador para dupla polimerizaca

Dental Personnel
Universal: contact with eyes may cause severe eye damage.
Wear eye protection to prevent injury. In case of contact with eyes, rinse
immediately with plenty of water and seek medical advice.

For Patients

* Scotchbond Universal contains substances that may cause an allergic reaction
by skin contact in certain individuals. Avoid use of this product in patients with
known acrylate allergies.

« |f prolonged contact with oral tissue occurs, flush with large amounts of water.
If allergic reaction occurs, seek medical attention as needed, remove the
product if necessary, and discontinue future use.

Fov Dental Person

Instructions for Use Informazioni per I'uso

G i i iones de uso
Mode d'emploi Instrucdes de Utilizacdo

3M Deutschland GmbH ( € g
Dental Products _
Carl-Schurz-Str. 1

41453 Neuss - Germany

M ESPE Customer Care/MSDS Information:
U.S.A1-800-634-2249 and Canada 1-888-363-3685.
3M, ESPE, Clinpro and RelyX are trademarks of 3M or
3M Deutschland GmbH. Used under license in Canada.
© 2013, 3M. Al rights reserved.

44000188290/03
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Product Description
Scotchbond™ Universal is a single-component, light-curing adhesive which is
available in L-Pop biisters for single dosing or ln bottles for multiple doses.
Dependng on the indication, the adhesive is u

Ina“self-etching" procedure to enable me smﬂssr possible treatment

time and to minimize post-operative sensitivities.

— With selective enamel etching to mmmnze lhe adhesion to the tooth

enamel and to minimize post-operative

- Ina “total etching" procedure with a prior phnsimm: acid etching step,

e.0., if the etching cannot be restricted to the tooth enamel.
Scotchbond™ Universal DCA activates the dual curing mechanism of
Scotchbond Universal and is mixed with the adhesive whenever dual-cure
Of seil -cure composite filling materials, cements, or core build-up materials

ing used.
The addmoﬂ of the activator to the adhesive is not required when using
Uttimate Adhesive Resin Cement because the activator is already mlegmed into
the cement.
& These Instructions for Use must be kept for reference for the duration of
product use. Please see the pertinent information for use for details on all
of the products mentioned below.

Indications

© Al classes of fillings (according to Black) with light-curing compasite or
compomer filling materials

* Cementation of indirect restorations when combined with RelyX Ultimate
Adhesive Resin Cement

* Cementation of veneers when combined with RelyX Veneer Cement

. Bondmu of core build-ups made of light-curing composite or core build-up

. Bondmg of dual-cure cements and core build-up materials and self-cure
ccomposites when combined with Scotchbond Universal DCA
* Repair of composite or compomer fillings

* Intraoral repair of composite restorations, pomemn fused to metal, and
all-ceramic restorations without extra pri

* Root surface desensitization

* Sealing of cavities prior to cementation of amalgam restorations

« Sealing of cavities and preparation of tooth stumps prior to temporary
cementation of indirect restoratl

* Bonding of fissure sealants

* Protective vamish for glass ionomer fillings

substances that may cause an allergic
reaction by skin contact in certain individuals. To reduce the risk of allergic
response, minimize exposure to these materials. In particular, avoid exposure
to uncured adhesive. If skin contact occurs, wash skin with soap and water.
The use of protective gloves and a no-touch technique is recommended.
Acrylates may penetrate commonly used gloves. If Scotchbond Universal
wntac's the glove, remove and discard the gloves. Wash your hands
immediately with soap and water and re-glove.
If allergic reaction occurs, seek medical attention as needed.
Scotchbond Universal and Scotchbond Universal DCA are highly flammable.
Avoid static electricity build-up. Keep away from heat, sparks, open flame,
pilot lights, and other ignition sources.
3M MSDSs can be obtained from www.3m.com, or contact your local
subsidiary.

Precautions during Processing

* Seat temporary restorations using a eugenol-free product (e.q., with
RelyX"™ Temp NE). The use of temporary cements containing eugenol can
Inhibit the polymerization process of Scotchbond Universal during the final
cemen

* Forthe best possible bond, do not treat the surface of Zirconia, aluminum
omde or metal restorations with phosphoric acid.

lp Protection
Ta avosd pulpal irritation, cover areas in close proximity to the pulp by applying
small amounts of hard-setting calcium hydroxide material, To avoid bite increases
during the cementing of the later restoration, the pulp protection should be
applied prior to taking an impression for the final restoration.
Tooth Preparation
Preparation of the Cavity/Tooth Stump
» Remove loose preparation debris by spraying with water, and lightly air dry
the stump or the cavity in only 2-3 bursts of water-free and oil-free air, or
use cotton pellets to dry it off. Do not iry.
~ The cavity should be just dry enough that the surface has a slightly glossy
appearance. Overdrying can lead to post- operalm s:lm!y

Pre-treatment of Fillings or Restorations During Repair

(made of composite, glass ceramic, Zirconia ceramic, aluminum oxide ceramic,

metal (incl. amalgam))

» Thoroughly roughen the surface of the restoration which is to be luted,
preferably by Nasmq with aluminum oxide =40 pm; if ceramic, remove the
glaze up to 1 mm over the margin.

» Clean thoroughly by spraying with water, and dry with water-free and oil-free
air or with cotton pell
~ Do not etch with phospnoﬂc acid because this can weaken the adhesion

to certain materials (e.9., Zirconia, aluminum oxide, metal).

» Continue immediately with the application of Scotchbond Universal Adhesive.
The use of an additional primer is unnecessary.

Dosing Scotchbond™ Universal Adhesive

Dosing from the Bottle

The dosing bottle cap has a thumb depression so that it can be opened to one

side and closed again with one hand. The cap will remain open if the opening

angle is >90°

> Toooen take the bottie in your hand, place your thumb in the thumb

depression, and push the cap to the side until it remains in the open pasition.
> Holdmeholneupsldedwn ina vertical position and pour the required
quantity of Scotchbond Universal in a mixing well. Protect the adhesive in the
‘mixing well from light.

> Aﬁnr use, carefully close the bottle again by applying pressure to the lever

from above.

- The cap tangibly snaps into place when pressed closed and a small, even
gap between the cap and bottle can be seen all the way around.
Dosing from the L-Pop Blister
Attention: Do not squeeze the L-Pop blister without the disposable applicator.
» Hold the shaft of the disposable applicator with one hand, covering the
blister opening with your thumb. This will prevent the etching liquid from

v

spraying out.
With the thumb and index finger of the other hand, squeeze the reservoir of
me L Pou blister, starting vith the outer end, in the direction of the disposable

v

Tum the dlsposble applicator back and forth in the liquid to cover it

completely.

For easy awhcauoﬂ In the cavity, the disposable applicator can be bent

‘while it is still in the L-Pop blister. In order to do this, only pull the disposable

applicator out of the blister far enough so that the narrow section of the

applicator shaft can be seen. Fold the applicator shaft at this location over

your thumbnail,

During the treatment, press all of the liquid into the open depression end with

your thumb and index finger to rewet the applicator.

Dosing Scotchbond™ Universal DCA Activator

> Unscrew the lid of the bottle.

» Mix the requnad quantity of Scotchbond Universal DCA in a ratio of 1-to-1
(drops) with Scotchbond Universal in a mixing well and mix for 5 sec

v

v

before application. Protect the liquid in the mixing well from light.

We advise against the use of substances such as
astringents, dentin sealants, rinsing solutions containing EDTA hydrogen
peroxide, etc. (with the exception of chlorhexidine solutions) after the final
cleaning. The residues of these substances can be detrimental to the bonding
strength and setting reaction of the adhesive, especially of dual- and self-cure
materials.

Unprepared Tooth Enamel

» Clean the tooth enamel as usual (e. g wvm oolshlng paste or powder blasting),
and thoroughly rinse by spraying witl

» Then etch and rinse, see section Sslecﬂve Enamel Etching’.

» Continue with the application of Scotchbond Universal Adhesive.

Etching of the Tooth Structure (optional)

Clinically adequate adhesive bonds are achieved by the application of the
adhesive. Even higher adhesive values can be achieved by selectively etching
the enamel or using the “total etching procedure”.

Selective Enamel Etching

Accidental etching of the dentin does not have any detrimental effect on the

adhesion.

[ Awly a commmw used phosphoric acid etching gel (about 35%), e.0.,
\bond Universal Etchant to the prepared and unprepared (if present)

toolh enamel and allow to react for 15 sec.
» Rinse thoroughly with water and dry with water-free and oil-free air or with
cotton peflets; do not overdry.

Total Etching Procedure

» Applya commmly used phosphoric acid etching gel (about 35%), e.g.,
Scotchbond Universal Etchant, to the prepared and unprepared (if present)
tooth structure (enamel and dentin) and allow to react for 15 sec.

» Rinse thoroughly with water and dry with water-free and oil-free ai o with
cotton pellets; do not overdry.

Root Surface Desensitization
» Clean the root surface as usual (.q., with polishing paste or powder blasting),
» Clean thoroughly by spraying with water, and dry with water-free and oil-free
air or with cotton pellets.
» Continue with the application of Scotchbond Universal Adhesive.

> Camtulry close the bottle tightly after dosing. If necessary, disinfect the battie
in accordance with local hygiene regulations.

Application

» Avoid any contamination with blood, saliva, or sulcus fluid during application.
We recommend the use of a rubber dam to ensure that the treated area is

kept sufficiently dry and to prevent exposure of any soft tissue.

Procedure for direct restorations with light-curing composites and

desensitization, seali

mammmmpmnmmwm

indirect restorations

» Use the disposable applicator to apply the adhesive to the entire tooth
structure and rub it in for 20 sec. Avoid contact between the adhesive and

mucosa.

> If necessary, rewet the disposable applicator during treatment.

> Subsequently direct a gentle stream of air over the liquid for about 5 sec until
it no longer moves and the solvent has evaporated completely.

» Harden the adhesive with a commonly used curing light for 10 sec.

» As appropriate for the indication, continue with the desired material in
accordance with the pertinent instructions for use.

Procedure for dual-cure and self-cure composite and core build-up

materials and cements

‘When using RelyX Ultimate, the activator is not required because it has been

integrated into the cement. Please follow the RelyX Ultimate instructions for use.
» Place one drop each of Scotchbond Universal and Scotchbond Universal DCA
ina mixing well and mix for 5 sec.

» Use the disposable applicator to apply the mixture to the entire tooth structure
and rub it i for 20 sec. Avoid contact between the adhesive and the oral

mucosa.

» If necessary, rewet the disposable applicator during treatment.

» Subsequently direct a gentle stream of air over the liquid for about 5 sec until
it no longer moves and the solvent has evaporated ely.

» Harden the adhesive with a commonly used curing light for 10 sec.

» As appropriate for the indication, continue with the desired material in
accordance with the pertinent instructions for use.

vhes veneers using

Procedure
IhlyX tmsm
ising RelyX Ummal Smta\bmd Unlversal DCA is not required.
Please Imlow the RelyX Ultimate instructions for
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When using RelyX Ultimate, Scotchbond Universal DCA is not required. Please
follow the RelyX Ultimate instructions for use.
» Prepare the surface of the restoration:
~ Etch glass ceramic surfaces with hydrofiuoric acid in accordance with
‘manufacturer's instructions.
~ Roughen composite, Zirconia ceramic, and metal surfaces, preferably by
sandblasting.

- Dornot e(ch w0m phosphoric acid because this can weaken the bonding to
cel materials (e.g., Zirconia, aluminum oxide,
> Thoroughly rinse the surface with water and dry with water- free and oil-free
air or with cotton pellets.

» In combination with other composite cements:

- Place one drop each of Universal and
DCA in a mixing well and mix for 5 sec.

- Immediately after mixing, use the disposable applicator to apply the
adhesive to the entire surface of the restoration to be cemented and allow
it to react for 20 sec. Do not light-cure.

- Follow the instructions for use from the manufacturer to apply the cement.

Using RelyX Ultimate to cement posts
» When using RelyX Uttimate, Scotchbond Unlvensal DCA Is not required.
Please follow the RelyX Ultimate instructions for

Universal

Using other composite cements to cement pnm

Prepare the endodontically treated root canal for the post cementing.
Trial fit the post; it should fill 2/3 of the root canal.
Place one drop each of Scotchbond Universal and Scotchbond Universal DCA
in a mixing well and mix for 5 sec.
Use the disposable applicator to apply the mixture to the entire tooth structure
and rub it in for 20 sec.
Subsequently direct a qenlle stream of air over the liquid for about 5 sec
until it no longer moves and the solvent has evaporated completely. Soak up
excess liquid with a paper tip.
» Harden the adhesive with a commonly used curing light for 10 sec.
» Follow the instructions for use for the relevant product to cement the post.

Procedure when cementing veneers using 3M ESPE RelyX™

Veneer Cement
» The surface of the glass ceramic veneer which is to be cemented should be
etched using rvydroﬂunrlc acid in accordance with manufacturer’s instructions.
An additional silane primer is not required when using Scotchbond Universal.
» Belofe applying the adhesive, clean the prepared tooth structure with pumice
homuql\ly rinse with water, and dry with water- and oil-free air or with
wﬂuﬂ
» Trial fi( me veneer using RelyX™ Try-In Paste. Use water to rinse off the
paste from the tooth and veneer and dry all of the surfaces with water- and
oil free air or with cotton pellets. Isolate the adjacent teeth from the veneer
preparation using transparent template strips.
Apply a commonly used phosphoric acid elcmng gel (about 35%), e.g.,
Scmcnbond Universal Etchant, to the enamel and dentin and allow to react
for 15 sec. Then rinse thoroughly with water for 10
cnl\on pellets. The surface should be shining and not have any puddies on it.
Use the applicator to apply Scotchbond Universal immediately to
the entire surface of the enamel and dentin and rub it in for 20 sec. Avoid
contact the adhesive and the oral mucosa. If necessary, rewet the
disposable applicator during treatment. Subsequently direct a gentle stream
of air over the liquid for about 5 sec until it no longer moves and the solvent
has evaporated completely. Do not light-cure.
Use the disposable applicator to apply Scotchbond Universal to the etched
veneer. Subsequently direct a gentle stream of air over the liquid for about
5 sec until it no longer moves and the solvent has evaporated completely.
Do not light-cure.
Carefully cement the veneer with RelyX™ Veneer Cement following the
pertinent s for use. Remove any excess from the veneer edges and
Im cure in accordance with manufacturer’s instructions. We recommend
light-curing the gingival edges first, then the middie and the incisal edges.
Avoid eye contact with the light source.

Procedure for light-cure sealing of fissures

In contrast to a composite filling, light-cure fissure sealants can be bonded to

untreated wolh enamel using Scotchbond Universal without prior etching with

phosphoric acid.

» Clean the sunace 1o be sealed with polishing paste or by powder blasting
9., mmg Clinpro Prophy Powder).

» Use the disposable applicator to awly Scotchbond Universal to the surface
to be sealed and rub it in for 20 sec, applying pressure. Continue to rub in
for a longer period of time when sealing larger surfaces. Do not reduce this
time. Applying and distributing the adhesive is not adequate.

» Subsequently direct a gentle stream of air over the liquid for about 5 sec until
it no longer moves and the soivent has evaporated completely.

» Apply a light-cure fissure sealant, €.g., Clinpro Sealant.

» Polymerize the fissure sealant and the adhesive together with a commonly
available light-curing device; the time is dependent on the fissure sealant
used.
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Use as protective varnish for glass ionomer

b fa lemptale was used for the shaping, first remove the template.
» Use the disposable applicator to apply Scotchbond Universal to the fully
modeled filling and r\lb itin for 20 sec. Avoid contact between the adhesive
and the oral mucosa.

» If necessary, rewet the disposable applicator during treatment.

» Subsequently direct a gentle stream of air over the liquid for about 5 sec until
it no longer moves and the solvent has evaporated completely.

» Use a commonly available light-curing device to polymerize the adhesive for

10 sec on every surface of the filling.

» When the filling has been comp!emw cured, grind down the occlusion

and reapply the adhesive to the ground places to protect the filling from

drying out.
» Use a damp cloth or cotton pellet to remove the oxygen inhibition layer.

Hygiene and Disinfection

» Clean any contaminated adhesive and activator bottles with commonly used
agents and disinfect them in accordance with the commonly used hygienic
regulations.

Notes

* Scotchbond Universal can prematurely polymerize when exposed to natural
or artificial lighting. Avoid intensive light exposure during application.

Storage and Stability

Store Sogtchboﬂd Universal and Scotchbond Universal DCA at 02-25° C/

36-77°

Do not use after the expiration date.

Customer Information
No person is authorized to provide any information which deviates from the
information provided in this instruction sheet.

Warranty
3M Deutschiand GmbH warrants this product will be free from defects in material
and manufacture. 3M Deutschiand GmbH MAKES NO OTHER WARRANTIES,

INCI.UDNG ANY IMPLIED WARRANTY OF MERCHANTABILITY OR FITNESS FOR
ICULAR PURPOSE. User is responsible for determining the suitability of

me pmducl for user's application. If this product is defective within the warranty

period, your exclusive remedy and 3M Deutschland GmbH's sole obligation shall

be repair or replacement of the 3M Deutschiand GmbH product.

Limitation of Liability

Except where prohibited by law, 3M Deutschiand GmbH will not be fiable for any
loss or damage arising from this product, whether direct, indirect, special,
incidental or consequential, regardless of the theory asserted, including warranty,
contract, negligence, or strict liability.

Information valid as of July 2013

http://éﬁ.uwc.ac.za/




6. Appendix F:

Riva coat Use Instructions

riva coat

LIGHT CURED COATING
MATERIAL FOR GLASS
IONOMER PRODUCTS

INSTRUCTIONS FOR USE

ITwvi—r—01=2m

Riva Coat (s designed for the prevention of saliva and water
contamination 0 exposed surfaces of glas lonomer cements during the
first 24 hours mmediately after placement.

INDICA TIONS:
Glass lonomer cament restorations requiing a coating matenal after
placement.

E’ul:ld ct " m.fS:lr'i | le_ | h
uct may cause skin Imtations to some people. In such cases,
dED:H'ItI'ILP-E'ILB! and seek medical attention.

INSTRUCTIONS FOR USE:

1. Hace the glass lonomer cement acconding fo manufaciurer's
Iﬁdﬁm hardaned || exposed

2. When restoration has har , Rva Cioat to 3
=urfaces of restoration. R

3. Light cure for 20 ssconds.

4. Replace cap Immediately after usa.

STORAGE AND HANDLING

haterial ts bght sansitive. Do nod dispense Riva Coat untl ready fo use.
Store In a dark place at temperatures between 10° and 25°C {507 -
TTF). Usa at room temperature between 207 and 25°C (B3° - T7°FL
shelf Ife: 3 years

PRECAUTIONS:

For professional use oniy.

Kesap out of reach of childnan.

Dz nof take internally.

Dz oot wse after expiry date.

EadLéﬂn-%n: Federal Law restricts this device to sale by or on the order of
a St

MEDE avalable at wew sdl.com.au or contact your regional
reprasentative.

FIRST AID

EIE {contactk wash thonoughly with water and seak medical attention.
n {oontact); Remove wsing a cloth or sponge soaked In alcohol 7

acetone. Wash thoroughly with water.

Ingestion: Orink plenty of water. Seek medical attantion f symptoms

Siet.
I:ll'ne'{aauun: MO Ssymptoms expectad.
Cate of Esue of last revision @ aprl 20010

PACKAGING
smL bottle rafill

BN 13

http://etd.‘a(\’/vc.ac.za/




7. Appendix G:

Project registration and ethics approval letter

Office of the Deputy Dean

for Research
Faculty of Dentistry & WHO Collaborating Centre for Oral Health

UNIVERSITY OF THE WESTERN CAFE
Private Bag X1, Tygerberg 7303
Cape Town
SOUTH AFRICA

Date; 30™ Movember 2005

For Attention: Dr FShatat (St.No, 351 5487)
Department of Paediatric Dentistry

Faculty of Dentistry

Tygerberg Campus

Dyear Dr Shatat

STUDY PROJECT : The effect of protective coating on the luoride release of GIC: in vitro study
PROJECT REGISTRATION NMUMBER: 15/7/34

ETHICS: Approved

At a meeting of the Senate Research Committee held on Friday 27 Movember 2015 the ahove-
mentioned project was approved. This project is therefore now registered and you can proceed
with the study, Please quote the above-mentioned project title and megistmtion number in all
further correspondence. Please carefully read the Standards and Guidance for Researchers below
before carrying oul your study.

Patients participating in a research project at the Tygerberg and Mitchells Plain Cral Health
Centres will not be treated free of charge as the Provincial Administration of the Westan Cape
does not support research financially .

Due to the heavy workload auxiliary staff of the Oml Health Centres cannot offer assistance with
research projects,

Yours sincerely

Professor Sudeslni Maidoo

Tl -27-21-937 3148 (w); Fax -27-21-931 2287 e-mail. suenadodFuwc acza

http://etdf‘ﬁwc.ac.za/
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