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Introduction.

Simple shear bond strength tests do nnt sufficiently roflect clinical behavior of a
dentinal adhesive. On the other hand, in vivo tests are too time consuming and too
expensive for a pre-evaluation of a new product. Therefore, a sophisticated in vitro
test is needed, which is able to deliver clinically relevant data.

The purpose of the study is to tast the adhesive system in a clinically relevant in
vitro test described below. In this way, the clinical potential of the adhesive system
can be judged and, if necessary, suggestions for optimization can be made.

- Materlals and methods.

Four intact, caries-free upper premolars with completed root formation, stored in 0.1
% thymol solution, will be cleaned. After apical sealing with an dentinal adhesive
(Syntac, Vivadent Ets., Schaan, Liechtenstein) and two coats of nail varnish, the
roots will be fixed in the center of custom made specimen holders using a cold-
polymerizing resin (Paladur, Kulzer & Co GmbH, Wehrheim, Germany). The pulpal
tissue will not be removed. A cylindrical channel will be drilled into the pulpal
chamber approximately at the middle third of the root, where a metal tube with a
diameter of 1.4 mm will be luted using a dantinal adhesive (Syntac, Vivadont Eta.,
Schaan, Liechtenstein). This tube will be connected by a flexible silicone hose to a
serum infusion bottle placed vertically 34 cm above the sample. The infusion bottle
will be filled with 1: 3 diluted horse serum to simulate the dentinal fluid under the
normal hydrostatic pressure of about 25 mm Hg. With the aid of a three-way valve,
the whole system will be evacuated with a vacuum pump and finally filled bubble-
free with the diluted horse serum. Two box-shaped class V cavities will be then
prepared in all teeth using 40 microns diamond burs (Amalgam Prep Set, Intensiv
SA, Lugano, Switzerland) at the cemento-enamel junction extending 50% each to
enameol and dentin on the buccal and palatal surfaces under continuous water
cooling. The dimensions of the cavities will be as follows: diameter 3.0 mm, depth
1.5 mm. The enamel margin will be beveled to a crescent-shape with a maximal
breadth of 1.2 mm and the entire cavity will be finished using 25 microns diamonds
(Amalgam Prep Set, Intensiv SA, Lugano, Switzerland).

The preparations will be made under a sterec microscope (Wild M5, Wild AG,
Heerbrugg, Switzerland) at 12x magnification.

The bonding to enamel and dentin will be done following manutacturer's
recommendations for the adhesive system. The cavities will then be filled with a
composite material in a two-step technique, the first layer - about 1.3 - 1.5 mm thick
- being placed into the cervical half of the cavity. Each layer will be cured for 60 s

with vislble light (Optilux 500).
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Immediately after curing, the restorations will be finished and polished using
flexible discs (Sof-Lex, 3M & Co, St. Paul, MN). The polishing will be checked with
a stereo microscope at 12x magnification and perfected where necessary. An
impression will be made of each restoration with a polyvinylsiloxane impression
material (President light body, Colténe AG, Altstatten, Switzerland) immediately
after polishing and will be prepared for the quantitative margin analysis in a
scanning electron microscope (Amray 1810 T, Amray Inc., Bedford, MA).

After storage in the dark 0.9% NaCl-solution at 37°C for one week, the
restored teeth will be simultaneously loaded with repeated thermal and mechanical
stress in a custom-made, clinically correlated chewing machine. Thermal cycling
will be carried out in flushing water with the water temperatures changing x 3,000
from 5° to 50°C each time for two minutes. The chewing stresses will consist of
1,200,000 load cycles in the center of the occlusal surface with a frequency of 1.7
Hz and a maximal load of 49 N applied by using the natural lingual premolar cusp
prepared from an extracted human tooth.

The dentinal fluid simulation under stress will be assured by a modification of
the stress apparatus test chambers. The slight pressure generated by the
circulating water in the test chambers will be compensated with a correspondingly
higher position of the serum Infusion bottle. After the stress tests, replicas will again
be taken of the restorations. Together with the replicas made initlally, they will be
subjactad to a computerizod quantitative naryin analysis under x200
magnification. Percentages of "continuous margin” will be reported separately for
the enamel and dentin margins. Differences In the percentages of "continuous
margin" before and after loading will be tested for significance using statistical
software (Stat View Il, Brain Power Inc, Calabasas, CA) on a personal computer
(Power Macintosh 8100 AV, Apple Computer Inc., Cupertino, CA) with non-
parametric tests.



Table 4/1-8: Marginal adaption in mixed fillings class V after
mechanical and thermal 1loading - in vitro: All adhesive systems
are tested with the component which belongs to the system,

n = 6, % continuous margin
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