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Summery

The objective of the current study was to investigate the release of Ag and Hg ions from
filing. Four commercial fillings were used in the experiments, all fillings samples, disc with
diameters of 10 mm and thickness 3mm were used, made by the manufacturer.

Four samples of carbonated beverages (Pepsi, Seven — up, Merinda, and Sinalco) were
used for each tested filling and tasted with times.

The ion release from above tasted filling in the above mentioned carbonated beverages
was measured over 4 time intervals, i.e. after 0, 1, 24 hours and 7 days respectively.

Carbonated beverages were analyzed by atomic absorption spectrophotometer. Results
show that Ag and Hg filling released great amounts of Ag and Hg ions in all four carbonated
beverages so that on the very first time of measurement these amounts exceeded the approved
daily dietary intake of this elements. Gradually, the amount of the released Ag and Hg ions
increased with great variability in all carbonated beverages.
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Introduction:

Dental erosion has been reported to be a growing health problem (1, 2) possibly accounted for
by the monumental increase in the consumption of soft drinks, fruit juices and sport drinks in the
UK, US and many other countries(3). Erosion is the chemical dissolution of the surface of dental
hard tissues by acids without the involvement of microorganisms (4). Its process can lead to
reduction in size of teeth and depending upon the severity and length of exposure, may lead to the
total destruction of the dentition (5). Most people view soft drink consumption as fairly innocuous
and its consumption is not as harmless as generally believed; however, there are a number of
serious health issues associated with regular consumption of soft drinks. One previewed study has
reported 25 separate harmful effects associated with the consumption of carbonated soft drinks (6).
This review presents current perspectives about the determinants of soft drinks incited dental
erosion.
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Dental Amalgam fillings, sometimes called “Silver amalgams”, are actually half mercury. They
are a time — release poison, a major source of mercury to those who have them (7). Amalgam is an
alloy of mercury with another metal that is solid or liquid at room temperature according to the
proportion of mercury present and is used especially in making tooth cements (8). The American
Dental Association (ADA) Defines dental amalgam as an alloy composed of mercury, silver, tin and
copper along with other metallic elements added to improve physical and mechanical properties (9).

A “silver filling” is a euphemism for an amalgam restoration, which a dentist places in a
patient’s tooth after a cavity is created by drilling out decay.Amalgam restoration consist of
mercury, silver, tin, copper, and a trace amount of zinc. The dental amalgam metals are cations. The
net result of the tendency for covalent, lonic and metallic bonding and VVander Waals force between
amalgam Cations is a weak repulsion. So there is a sustained release of mercury and other metals
from the amalgam into the body. Researchers have measured a daily release of mercury on the order
of 10 micrograms from the amalgam into the body. Mercury is a toxic metal, the most minute
amount damages cells (10).

Corrosion of alloys occurs in oral environment. The biocompatibility of dental alloys is a
critical issue because these alloys are in longterm intimate contact with oral tissues. The
biocompatibility may correlate with elements of dental alloys. The release of elements from dental
alloys is directly related to adverse biological effects. Certain environmental conditions around the
alloy will affect the release of elements. A reduction in pH will increase elemental release from
dental alloys. Studies have shown that the release of elements from the alloys may correlate with
different factors (11,12).

Wataha and other many investigators have been studied about the affects of the ions
released. They have shown that the relationships between elemental release and toxicity are
complex. Several statements can be said about release of elements from dental alloys. In the mouth,
alloys may be exposed to transient pH changes either from foods or plaque. The reduced pH would
increase elemental release because it acts like corrosive medium.(13,14,15,16)

Aim of study:

Since Ag and Hg are a group of elements which improve the soldering ability of fillings
they are commonly added to them, at least in minimal amounts. However every often the
manufacturer does not state its presence. In addition, Ag and Hg are considered to be the greatest
allergen. Moreover, Ag and Hg are cytotoxic and cancerogenic. The

objective of this study was to investigate how different factors such as the carbonated
beverages in which the filling is submerged and exposure time affect the amount of released Ag and
Hg ions from above mentioned fillings.

Materials and Methods:
Sample Preparation:

Four specimens made from dental alloy Tytin (amalgam) mixing proportion 57.5% weight of
alloy [Ag,Sn,Cu] and 42.5%weight of [Hg] were provided in the form of 10mm diameter discs,
3mm in thickness. Four samples of carbonated beverages (Pepsi, Seven — up, Merinda, and Sinalco)
used for each filling. lon release from the fillings was measured over the following time intervals:
on the 0, 1, 24 hours and 7 days placed and incubated at room temperature.

Atomic absorption spectrophotometer analysis:

Atomic absorption spectrophotometer (AAS) (Shimadzu — 660 , Japan) was used to determine
the release of elements from the fillings into carbonated beverages.

Silver (Ag) and Mercury (Hg) were selected for analysis based on previous research which
showed that they were released from filling.
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Statistical analysis were assessed with two — way ANOVA. At the same time, Kolmogorow —
Simirnow and repeated measures of ANOVA were used (17).

Results:

The release amount of elements in carbonated beverages were determined to ng/ ml =
Microgram/L = ppm.

These data were obtained like this: (The experimental result — the control result). The results
are illustrated in tables 1 and 2.

Table 1: Effect of type & time in residual of Ag.

residual Ag Control 1hr 24 hr 7 days
Type
Pepsi 0.022 0.023 0.005 0.005
Seven up 0.014 0.005 0.008 0.007
Merinda 0.006 0.021 0.022 0.017
Sinalco 0.026 0.019 0.023 0.023
Table 2: Effect of type & time in residual of Hg
idual Hg Control 1hr 24 hr 7 days
Type
Pepsi 6.471 11.940 7.841 4.105
Seven up 0.781 3.571 1.052 5.940
Merinda 1.631 8.000 5.891 9.210
Sinalco 8.157 8.471 8.151 4.210

The release of Ag and Hg ions were statistically significant according to carbonated beverages,
these results are illustrated in tables 3 and 4.

Table 3: LSD of Ag ions released according to types and time intervals .

Type Time LSD Value
Control 1hr 24 hr 7 days

Pepsi 6.471 + 11.940 + 7.841 + 4105 * 3.092 *
0.56 0.93 0.52 0.42

Seven up 0.781 + 3571+ 1.052 + 5.940 + 1.879 *
0.67 0.07 0.006 0.39

Merinda 1.631 + 8.000 5.891 + 9.210 + 3.175*
0.69 0.67 0.31 0.86

Sinalco 8.157 + 8471+ 8.151 + 4.210 £ 2.361 *
0.84 0.790 0.63 0.37

LSD Value 3.416 * 2.792 * 2.873* 2.664 *
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Table 4: LSD of Hg ions released according to types and time intervals .

Type Time LSD Value
Control 1hr 24 hr 7 days
Pepsi 0.022 + 0.023 + 0.005 + 0.005 + 0.0026 *
0.003 0.001 0.00 0.00
Seven up 0.014 = 0.005 + 0.008 = 0.007 = NS
0.002 0.00 0.001 0.001
Merinda 0.006 = 0.021 + 0.022 + 0.017 = 0.0024 *
0.00 0.001 0.001 0.00
Sinalco 0.026 = 0.019 + 0.023 + 0.023 + NS
0.001 0.001 0.001 0.002
LSD Value 0.0022 * 0.0020 * 0.0016 * 0.0025 *

* (P<0.05) , NS: non-significant.

Discussion:

Fillings are subjected to a variety of chemical environment in the mouth. The dynamic
natures of intraoral conditions cause corrosion. The release of an element from filling depends on
some factors such as the nature of element, filling composition, and multiple phases of filling.
Therefore some of metal elements have an inherently higher tendency to be released from fillings.
The biological liabilities may be related to the release elements. The release of elements from
fillings has been investigated with many different material and methods by different researchers
(18,19).

In one study that compared acid clearance of noncarbonated and carbonated soft drinks in the
mouth, there was no statistical difference in the clearance between the drinks. It was concluded that
carbonation may not directly responsible for the erosive potential of different beverages (20).Other
vitro studies have shown that cola drinks, despite having the lowest PH on opening, were easier to
neutralize than the fruit juices and non — cola drinks (21,22) , while jain etal (23) concluded from
their study that non — cola drinks were more erosive than cola drinks. The type of acid has been
used to explain the ability of the non — cola drink and fruit juices to resist PH change, phosphoric
acid is normally used in the cola drinks while citric acid predominated in the fruit juices and the non
— cola drinks. Surprisingly an in vitro study ahs shown that the citric acid caused far more erosion
than phosphoric acid (24).

Our results revealed that Ag was more active than Hg. As expected, reduced PH dramatically
increased Ag release from the Ag — based filling in the present study. This result is essentially
identical to trends seen in previous studies performed in a 72 hours period (18).

Previous studies support the idea that composition of filling surface is critical to elemental
release behavior for base — metal fillings (19).

High consumption of carbonated beverages lead to release more Ag and Hg ions as showed
clearly in the data and increased risk of dental caries.

Conclusions:

Great amount of Ag and Hg ions were released from the Ag — Hg filling in all four
carbonated beverages as early as the first day of the measurement. This exceeded the approved daily
dietary intake of silver. The amount of the released Ag ions increased gradually with great
variability in all carbonated beverages. Therefore Ag — Hg filling should be used exclusively for
fillings.

102



Journal of Kerbala University , Vol. 11 No.4 Scientific . 2013

References

1- Seow WK, Thong KM. Erosive effects of common beverages on extracted premolar teeth.
Aust Dent J. 2005;50(3):173-8.

2- Arnadottir 1B, Ssmundsson SR, Holbrook WP. Dental erosion in icelandic teenagers in
relation to dietary and lifestyle factors. Acta Odontol Scand. 2003;61(1):25-8.

3- Hooper SM, Newcombe RG, Faller R, Eversole S, Addy M, West NX. The
protective effects of toothpaste against erosion by orange juice: studies in situ
and in vitro. J Dent. 2007;35(6):476-81.

4- Zipkin 1, McClure FJ. Salivary citrate and dental erosion. J Dent Res. 1949;28(8):613-26.

5- Meurman JH, ten Cate JM. Pathogenesis and modifying factors of dental erosion. Eur J
Oral Sci. 1996;104(2):199-206.

6- Amato D, Maravilla A, Garcga-Contreras F, Paniagua R. Soft-drinks and health. Rev
Invest Clin. 1997;49(5):387-95.

7- D.W Eggleston, “Dental amalgam. A review of the literature”, compendium, vol 10, no.9,pp 500-
505, 19809.

8- F.N. George, S.P. singh , J.Hoover, and 1.J. pickering, “The chemical forms of mercury in aged
and fresh dental amalgam surfaces” . chemical research in Toxicology, vol 22 , no.11,pp.1761-
1764,2009.

9- American Dental Association (ADA) council on scientific Affairs, statementon dental amalgam,
“2011, http://www.ade.org//7ulaspx.

10- J.E patterson, B.F. weissberg, and P.J Dennison, “Mercury in human breath from dental
amalgam”, Bulletin of Environmental contamination and Toxicology, vol 34, no.4, pp.459-468,
1985.

11- Can G, Akpmar G, Can A. Effects of base-metal castings alloy cytoskeletal filaments in
cultured human fibroblasts. Int J Prosthodont 2004;17:45-51.

12- Wataha JC.Biocompatibility of dental casting alloy: a review. J Prosthet Dent 2000;83:223-234.

13- Wataha JC, Malcolm CT, Hanks CT. Correlation between cytotoxicity and the element release
by dental casting alloys. Int J Prosthodont 1995;8:9-14.

14- Brune D. Metal release from dental biomaterials. Biomaterials 1986;7:163-175.

15- Tai Y, De Long R, Goodkind RJ, Douglas WH. Leaching of nickel, chromium and beryllium
ions from base metal alloy in an artificial oral environment. J Prosthet Dent 1992;68:692-697.

16 -Wataha JC, Lockwood PE. Release of elements from dental casting alloys into cell- culture
medium over 10 months. Dent Mater 1998;14:158-163.

17- SAS. (2004). Statistical Analysis System, User's Guide. Statistical. Version 7th ed. SAS. Inst.
Inc. Cary. N.C. USA.

18- Bamise CT, Kolawol KA, Oloyede EO. The Determinants And Control of Soft Drinks —
Incited Dental Erosion. Rev Clin Pesq Odontol. 2009; 5(2): 141 — 154,

19- Sohn W, Burt BA, Sowers MR. Carbonated Soft Drinks and Dental Caries in the primary
Dentition. J Dent Res, 2006 ; 83(3): 262 — 266.

20- Hassan L, Wilson R, Bartlett D. Comparison of acid clearance of noncarbonated and
carbonated soft drinks in the mouth. Int J prosthodont. 2007; 20 (2):181-182.

21-Jensdottir T, Bardow A, Holbrook P. Properties and modification of soft drinks in relation to
their crosive potential in vitro. J Dent. 2005 ; 33(7) : 569 — 575.

22-Jensodottir Tm Thornorsdottir I, Arnadottir 1B , Holbrook WP. Erosive drinks on the Icelandic
market. Leaknabladid. 2002 ; 88 (718) : 569 — 572.

23-Bamise CT, Ogunbodede EO, Olusile AO, Esan TA. Erosive potential of soft drinks in Nigeria.
World J Med. Sci. 2007 ; 2 (2) : 115 - 1109.

24-Jain P, Patricia Nihill P, Sobkowski J, Agustin MZ . Commercial soft drinks : PH and invitro
dissolution of enamel. Gen Dent. 2007 ; 55(2) : 151 — 154.

103


http://www.ade.org/7ulaspx

