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Abstract

Aim: The aim of the study was to construct a novel fluid filtration model and analyse the working of the model
for the quantitative evaluation of microleakaitaterials and Methods: An oxygen cylinder equipped with
pressure adjusting device was connected to a pressurised buffer system, which was then connected f
micropipette and a thregay control faucet, the faucet holds attachment for syringe at the upper portion and
the tooth smple at the lower part. A tooth sample with perforation condensed with Gutta percha and without
perforation was connected to the fluid filtration model, to ensure bubble displacement a bubble was introduced
in micropipette. A digital SLR camera was usedecord the bubble displacement, AutoCAD Software for the
measurement and custom made software for calculation of microle&tegéts: The model was constructed

and functioned successfullgonclusion: This model can be used for the evaluation @froleakage of dental
materials
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INTRODUCTION

The most desirable property of any restorative material is that it should have a complete and long lasting
seal at the margins that prevents any fluid movement thereby making an entry of microorganisms
beneath the restoration. The tooth restoration interfa an area of clinical concern and critical as far as
microleakage is concerned.

A microscopic space always exists between the tooth restoration interface leading to passage that allow
the percolation of or al f | u icrdlsakagenttt may jeopaodize thea n i
clinical longevity of restoratiod*®. Clinically, microleakage results into postoperative sensitivity,
secondary caries, pulpal pathology and marginal staifingvarginal staining will further cause
marginal breakden, consequently allowing the penetration of microorganisms, multiplication of these
organisms and subsequently diffusion of the microorganisms and their toxic products into the dentinal
tubules causing pulpal inflammation. Despite of advances in var@sierative materials ,placement
techniques and curing strategies microleakage still exists causing restorative failure, further emphasising
that measuring microleakage is an important aspect.

There are various methods to measure microleakage includingiazthe bacterial and radioactive
tracers, dye penetration, dye extraction, electrochemical, neutron activation,-congpoted
tomography, however they present inherent drawb8cks

The fluid filtration method developed by Pashéyal has been widelysed to measure microleakdle

This method has several advantages over the commonly used methods: the samples are not destroye
permits the evaluation of microleakage over time, operators bias and most importantly the results are
accurate since very st volume is recordett™.

The purpose of this study was to construct and analyse the working of the novel fluid filtration system
and assist the researchers to construct a simpler and more feasible model to study micro leakage.
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MATERIALS AND METHODS

The system involves the assessment of fluid movement in the
model calculated through bubble displacenténtt is essential

to apply pressure to fluid for the displacement of bubble. An
oxygen cylinder equipped with a pressure adjusting device was
utilised. A specific latex plastic tube was connected to oxygen
source and the end part being connected to the pressurised buffer
system (Borosil co.) Two openings were created on the cap of
pressurised buffer system, one for the entrance of oxygen and
other forthe discharge of the fluid. The tube which transports
oxygen was placed above the fluid level, the other glass tube
was entirely engrossed in liquid. The glass tube that discharges
the fluid was connected to micropipette (0.1cc). Micropipette

(Borosil co) was horizontally fixed on a 5 mm thick foam core
board with a support of fabricated frame. The other side of
micropipette was connected to a three way bilateral control
faucet (2 mm bore). The control faucet connects two openings at
a time. The upper poof three way control faucet was connected
to a syringe, which was used to create an air bubble inside the
micropipette. The size of air bubble was kept equal to the
internal diameter of micropipette so as to ensure a precise
movement .The lower part wamnnected to the tooth sample
(dentin disc). The connections were coated with cynoacrylate
adhesive (pidillite co.).

The system as shown in the Figure 1 and Figure 2 consists of
two sections:

Fluid Filtration Apparatus For Quantitative

Evaluation of Microleak age
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Figure 1: SECTION Ai From left toright oxygen cylinder, pressurized buffer system, latex pipe, micropipette, three way bilateral control faucet, syringe
and tooth sample

Figure 2: SECTION B (Recorder of the system) fuid filtration model with digital SLR camera.-Bateral view. G AutoCAD system (amount of bubble
displacement)
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