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INTRODUCTION

Dental plaque is a structured, resilient yellow-grayish substance that adheres tenaciously to
the tooth surfaces, restorations and different removable and fixed prosthetic appliances.
Deposition of plaque causes inflammatory changes on the periodontium which can lead to

destruction of tissues and loss of attachment. Usually, dental plaque is transparent, colourless
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and not easily visible. Hence, an individual is not generally aware of the amount or the
location of dental plaque in his oral cavity. Therefore, it is necessary to detect the plaque
containing areas of oral cavity using disclosing solutions. A disclosing agent causes staining
of bacterial plaque that can be an aid for patients to develop an efficient system of plaque

removal.[4

HISTORICAL TIMELINE

Table 1: Historical milestones of disclosing solutions.

Scientists Year | Solution used

1. Skinner | 1914 | Pioneer in using disclosing agent (used lodine)

2. Berwick!® | 1920 | Combination of Brilliant green and Crystal violet

3. Easlick! | 1935 | Bismark brown

4. Raybin®! | 1943 | Gentian violet

5. Amim® | 1963 |F.D. & C. Red #3 (Erythrosin) dye

6. Lang!”! 1972 | Plaklite® (fluorescent disclosing agent)

7.Block® | 1972 | Two tone dye (F. D. & C. Green #3 and F. D. & C. Red #3)

DEFINITION

Different authors have given the definition of disclosing agents in different ways.

1. According to Wilkins (1959), a disclosing agent is a selective dye in solution, tablet, or
lozenge form used to visualize and identify dental biofilm on the surfaces of the teeth.”

2. According to Raybin (1943), disclosing agent is a solution which when applied on the
tooth, makes visible by staining roughness and foreign matter on the tooth. (Foreign

matter is meant to include mucinous plaque, calculus and material surfaces).”

MECHANISM OF ACTION

Disclosing solutions work by changing the colour of dental plaque so that it contrasts with the
white tooth surface. Dental plaque has the ability to retain a large number of dye substances
which can be used for disclosing purposes. This property is related to interaction, because of
the polarity difference between the components of the plaque and the dyes. The particles are
bound to the surface by electrostatic interaction (proteins) and hydrogen bonds

(polysaccharides).!™

Gallagher et al (1977) carried out in-vivo and in vitro tests to estimate the mechanism of the
differential staining phenomenon of the Two-tone disclosing agent. It was noted that the
differential staining was dependent upon the thickness of the plaque and not associated with
the type of bacterial flora or other biochemical factors. Thus, it was concluded that the
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metachromasia of dental plaque stained with Two-tone disclosing agent was a result of a
diffusion phenomenon in which one component diffuses more readily than another from

plaque, rather than from any chemical changes that might occur in vivo.!** !

TYPES OF DISCLOSING AGENTS

Over the time, a variety of dyes have been used which are classified as follows.
A. lodine Preparations.

1. Skinner’s iodine solution

2. Diluted tincture of iodine

B. Mercurochrome Preparations:

1. Mercurochrome solution 50%

2. Flavoured mercurochrome disclosing solution

C. Bismark Brown

D. Merbromin

E. Erythrosine (FD & C Red No. 3/ No. 28)

F. Fast Green (FD & C Green No. 3)

G. Fluorescein (used with ultraviolet light source to make the agent visible)
H. Two Tone Solutions (FD & C Blue No. 1, FD & C Red No. 3)

I. Basic Fuchsin

J. Crystal Violet

PROPERTIES

Table 2: Desired properties of an acceptable disclosing agent!*?!

A distinct staining of deposits should be evident. The colour should
contrast with normal colours of the oral cavity.

The colour should not rinsed off with ordinary rinsing methods or be
2. Duration removable by the saliva for the period of time required to complete
the examination and instruction procedures.

The patient should not be made uncomfortable by an unpleasant or
3. Taste highly flavoured substance. The solution should be tasteless or
pleasant enough to encourage patient cooperation.

4. Mucosal irritation | The agent should not irritate the oral mucosa

The solution should be thin enough so that it can be applied readily
5. Diffusibility to the exposed surfaces of the teeth yet thick enough to impart an
intensive colour to the plaque.

It has been proposed that if a disclosing solution can have antiseptic
6. Antiseptic action | property, then it can be able to protect an open wound in the oral
mucosa from unnecessary contamination during the procedure

1. Colour intensity
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APPLICATION PROCEDURES

Disclosing solutions can be applied by the following methods:

1. Solutions for direct application: At first, the patient is asked to rinse his mouth well to
remove all the food substances and heavy saliva. Then the water based lubricant is applied
cautiously so that the lips don’t get stained. After that, the teeth are made air dried. Now, the
solution is carried to the teeth with the help of swab or small cotton pellet. The solution is
applied to all the crowns of the teeth. Then the patient is instructed to spread the agent over
all the surfaces of his teeth with his tongue. Finally, the distribution of the agent over the
tooth surfaces is examined and the patient is advised to rinse his mouth.!*”

2. Rinsing agents: A few drops of concentrated preparation are placed in a paper cup and
water is added for the appropriate dilution. Instruct the patient to swish and rinse with the
solution so that it is applied on all tooth surfaces.!%

3. Tablets or wafer: Patient should chew the wafer or tablet. Swish it around for 30 to 60
seconds and rinses.!*"

4. Dentifrices: Plaque disclosing agents can be incorporated in dentifrices and thus they can

help in dental plaque observation.™!

TECHNICAL CONSIDERATIONS

Following things should be kept in mind during the application of a disclosing agent.

1. Disclosing or antiseptic solutions should not be used on teeth that have tooth-colour
restorations because these materials may be stained by colouring agents.

2. Disclosing agent should not be applied before a sealant is to be placed.

3. Solutions containing alcohol should not be kept longer than 2 or 3 months as the alcohol
will evaporate which will make the solution too highly concentrated.

4. The solution should not be contaminated by dipping cotton pliers with pellet directly into
the container bottle. It is better to transfer the required amount solution to a dappen dish
during application.*”!

INTERPRETATION OF FINDINGS

1. Clean tooth surfaces do not absorb the colouring agent. When pellicle and bacterial plaque
are present, they absorb the agent and are disclosed.

2. Pellicle stains as a thin relatively clear covering, whereas bacterial plaque appears darker,

thicker and more opaque.
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3. For two-tone dye: a. Red biofilm indicates a newly formed, thin plaque which is usually
supragingival. b. Blue biofilm indicates thicker, older, more tenacious plaque which is
usually seen at and just below gingival margin, especially on proximal surfaces and where
brush or floss is not easily applied; may be associated with calculus deposits.**

USES

Disclosing agents are used in various aspects

1. To evaluate the effectiveness of oral hygiene maintenance!*®!

2. For the preparation of plaque indices!®

2. To personalise the patient instruction and motivation

3. For self-evaluation by the patient

4. For plaque control in special childrent*”!

5. In research studies with regard to the effectiveness of plaque control devices like
toothbrushes, dentifrices etc.[*?]

6. To evaluate the amount of removal of biofilm during and after respective periodontal

surgeriest'

ADVERSE REACTION
Plaque disclosing tablet containing PLAKSEE-MD (10mg Aryabhishek and Propyl paraben)

has been reported to cause allergic reaction in individual suffering from eczema.l”

RECENT ADVANCEMENTS

1. Caries risk assessment- Three-tone plaque disclosing agent has been recently found to be
effective in identifying pathological plaque. Thus it can be used in identifying cariogenic
micro-organisms in caries risk assessment. It is based upon the principle of the pH selective
response of 3 different dyes i.e. Rose Bengal, brilliant blue and FCF. These are incorporated
in a glucose containing disclosing liquid and used to detect the age of the plaque and its acid
production. As the plaque biofilm is sparse in the new plaque, the blue pigment is easily
washed off and this gives the new plaque a pink/red color. But in case of the old plaque (>48
h plaque), the biofilm is matured and dense, so both the blue and red pigments are trapped
and it gives it a blue/purple color. For extra high risk plagque, the sucrose in three tone plaque
disclosing gel (GC Tri Plaque ID Gel™) is metabolized by within the plaque biofilm. Finally,
the acid produced by those acidogenic bacteria lowers the plaque pH (<pH 4.5) and this helps

the red pigment to disappear and gives it a light blue colour.”?
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2. Photodynamic Therapy- Photodynamic therapy (PDT) is an established treatment for
localized tumours, involving the application and retention of an applied photosensitizing
agent in malignant tissues. Upon irradiation with light of an appropriate wavelength the
photosensitizer undergoes a transition from a low-energy ‘ground-state’ to a high energy
‘triplet state’. This triplet-state photosensitizer can react with biomolecules to produce free
radicals and radical ions, or with molecular oxygen to produce singlet oxygen. These
cytotoxic species can cause oxidation of cellular constituents such as plasma membranes and
DNA, resulting in cell death.’??

A substantial body of work has shown that this photodynamic approach can also be used to
kill bacteria. PDT treatment of the ubiquitous species Staphylococcus aureus has been studied
using photosensitizers such as haematoporphyrin, phthalocyanine, 5-aminolaevulinic acid and
photofrin.?*!

Bacteria that grow in biofilms, implicated in diseases such as cystic fibrosis (Pseudomonas
aeruginosa) and periodontitis (Porphyromonas gingivalis), have been shown to be susceptible
to PDT with photosensitizers such as methylene blue (MB), toluidine blue O and
phthalocyanine.[*"

Plaque disclosing agents, which are used to detect plaques on the tooth surface, usually
contain photosensitizers such as Rose Bengal, Erythrosine, and Phloxine, all of which are
also used for food colouring. Thus, if these plaque disclosing agents are irradiated with light
of a suitable wavelength for the photosensitizers, singlet oxygen is validly and locally

generated around the plaques disclosed by the agents.[?> ¢!

CONCLUSION

Dental plaque identification with the help of disclosing agents is one of the easiest and fastest
ways to diagnose dental plaque. It favours the subsequent removal of the plaque. There is no
conclusive evidence that disclosure of plague in dental office aids patient motivation by
improving subsequent plaque control, nor there is evidence that home use of a disclosing
agent improves the standard of plaque control.!® Although, the motivation generated by the
quality of professional supervision of oral hygiene may play a more relevant role in the
efficacy of dental plague removal than the use of a disclosing factor. Daly et al. (1996) in an

analysis of the results obtained in a survey, reported that improvements in plaque scores may
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be related to motivational effects resulting from study participation and anticipation of oral

examinations.?” %8
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