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ABSTRACT
Side effects such as abrasion of the dental hard tissue have been frequently
observed following the extensive use of mechanical cleansing. As promising
antiseptics like chlorhexidine produces extrinsic dental staining on long term
usage, there has been increasing interest and research generated towards
chemically based stain removing agents. This invitro studyexaminedwhether
some commercial oral hygiene products could inhibit chlorhexidine derived
stain independent of any mechanical cleansing action. Perspex blocks were
soaked in triplicate in chlorhexidine solution for 2 minutesand stain inhibition
by these products was determined by further soaking the blocks in productl
water slurries for 2 minutes and finally in tea solution for I hourly periods.
The optical density (OD) of each specimen was determined at each hourly
interval by spectrophotometry at 395 nm and the mean values obtained. At
the end of the study, most of the products inhibited stain compared to water
control and there was a variation in the stain inhibitingefficacyof the products.
It is thus concluded that oral hygiene products likedentifricesandmouthrinses
can inhibit chlorhexidine derived extrinsic dental stain to a variable degree
through a chemical action by contained ingredients.

Key Words: Extrinsic dental stains, oral hygiene products, chlorhexidine,
dentifrices.
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Introduction
Discoloration of teeth interferes with the aesthetic
appearance of the teeth and is therefore of primary concern
to most people.2 Extrinsic tooth discoloration is also
frequently noticed as an unwanted side effect of promising
antimicrobial agents like chlorhexidine, alexidine and
octenidine. Although the effectiveness of chlorhexidine
mouthrinse in controlling plaque and salivary bacterial
numbers remains unsurpassed to date, well documented
side effects of which the production of extrinsic staining
is the most troublesome. This staining once established
usually requires a professional prophylaxis for its removal
and this may be time consuming both to the patient and
clinician. Much research has thus been directed at over
coming this side effect of chlorhexidine mouthrinse on
long term oral use.

Toothbrushing with a toothpaste is the most common
form of oral hygiene practised by most individuals in
developed countries. The extensive use of mechanical
cleansing can often lead to abrasion of dental hard tissue
as a result of abuse. The use of unsuitable toothbrush
e.g. hard bristles, wrong toothbrushing technique and/or
use of abrasive toothpaste/tooth powder can lead to
abrasion of dental hard tissue. So the demand for
chemically based stain removing agents to overcome some
of the shortcomings of mechanical cleansing methods have
increased over the years.

Aim of Study
The aim of this invitro study was to evaluate and compare
the chemical stain inhibiting efficacy of several
commercially available dentifrices, an-oxidising mouth

rinse and a denture cleaner independent of mechanical
action of any abrasives which may be included in their
formulations.

Materials and Methods
The products examined in this study were:
A) Smoker's Toothpaste or cosmetic dentifrices namely:

i) Pearl Drops 1 + 1 Tooth polish and stain
remover.

ii) Rembrandt Whitening Toothpaste
iii) Eucryl Smoker's Toothpowder
iv) Novatec Smoker's Toothpolish
v) Novatec Regular
vi) Topol Smoker's Toothpaste
vii) Boots Tartar Control Smoker's Toothpaste

B) An Oxidising Mouthrinse
i) Bocasan Mouthrinses

C) One Conventional Toothpaste
i) Colgate regular

D) One Enzyme Based Toothpaste
i) Zendium

E. One Denture Cleaner
i) Dentu Creme

F. Water control speCImens were exposed only to
distilled water.

Perspex Blocks (Polymethyl methacrylate/Acrylic)
In order to prepare the specimens, rectangular pieces of
perspex blocks were cut into dimensions 30mm x lOmm
x 5mm to fit the specimen chamber of the uv/vis
spectrophotometer. The blocks were washed in distilled
water to remove any debris. Perspex blocks in triplicate
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were used for each product in this study.

Corsodyl Mouthwash
Made by Smith Kline Beecham Consumer Healthcare,
Brentford UK. Active constituent: Chlorhexidine gluconate
0.2%.

Tea
Mark and Spencer's extra strong tea was used in this
study. 8 grams of tea was placed in 800 ml of distilled
boiling water and left for 2 minutes. The solution was
then filtered through a piece of muslin and allowed to
cool. Fresh tea solution was prepared for each treatment
and 20 ml of the solution was placed in clean universal
containers for each· experiment carried out.

OPTICAL DENSITY PRODUCTS

EillPEARL 0 -1
[:J REMBRANT - 2
s;,;j EUCRYL - 3

!ZINOVS -4
~ NOVATEC - 5

~ BOCASAN - 6
~TOPOL -7

L:JBOOT S - 8
~ DENTUCREME - 9
EJ ZENDIUM -10

11II COLGATE ·11

~WATER -12

""I
Spectrophotometer
A uv/vis spectrophotometer manufactured by Perkin
Elmer, U.S.A. was used to measure the optical density of
the blocks after each treatment.

Preparation of Slurries
5 grammes of each product was placed in 20 ml of
distilled water in an universal container and thoroughly
mixed using a Whirlmixer until the product had dispersed
completely in the distilled water, 3 siurries for each
product was prepared and placed in individual universal
containers.

The slurries were agitated with a whirlmixer just prior
to each treatment.

Inhibition of Stain using Several Commercially
Available Dentifrices
Perspex blocks in triplicate were used for each treatment
with each of the oral hygiene products. The baseline
optical density of each of the three blocks was then
determined before the treatment. The blocks were placed
in solutions of chlorhexidine (Corsodyl) mouthwash for a
period of 2 minutes, then washed with distilled water.
The blocks were then soaked in slurries of the oral
hygiene products for two minutes, then washed with
distilled water. Finally the blocks were soaked in the
prepared tea solution for one hourly periods. The blocks
were removed from the tea solution after each one hour
session and washed in distilled water and allowed to air
dry. Control specimens were exposed only to distilled
water after treatment with Corsodyl. The optical density
of each of the blocks was determined on the uv/vis
spectrophotometer at the lambda maximum for tea (395
nm) and a mean value obtained after each one hourly
period in tea solution. This process was repeated until an
optical density above 2 was recorded for any specimen
in the spectrophotometer.

Results
The means of the optical density are shown in Table 1. It
was apparent that some variation in staining of the blocks
occurred after each treatment. Staining, as represented by
optical density increased progressively from baseline to

Figure 1: Inhibition of stains using several oral hygiene
products

the last treatment for all products and the distilled water
only control. By the 18th treatment obvious differences
in staining of the blocks was apparent.

Figure 1 shows the optical density, following exposure
to all products after the final treatment. Most products
inhibited stain compared to the water control. Notably,
Eucryl Smoker's Toothpowder and Boots Smoker's
followed by Topol, Zendium and Bocasan Mouthwash
exhibited good stain removing capacity. Interestingly Pearl
Drops Toothpolish did not inhibit stain but seemed to
produce more stain than the water control.

Discussion
Over the last two decades much interest has been
generated in the potential use of chemicals in particular
antimicrobials and antiseptics in the control of plaque and
gingivitis. There are numerous products in the market,
although among them chlorhexidine remains the most
effective agent to date. Clearly, indications for use of
chlorhexidine are limited to relatively short/medium
periods, primarily due to the major side effect of extrinsic
staining seen in many if not most individuals. There is
considerable evidence to support a dietary aetiologyJ and
there were suggestions that staining occurred as a result
of cationic-anionic interaction of adsorbed chlorhexidine
with dietary chromogens4. Many studies in the past into
the staining potential of oral antiseptics have used this
knowledge of the aetiology of stain formation as a
scientific model.

In the present study polymethyl methacrylate was
chosen as the standard surface since it has been shown to
readily adsorb cationic antiseptics.3.4.5·6•7•This model has
clinical relevance since acrylic is a commonly used
restorative dental material and staining of these materials
in vivo is a well known cofi~eqti~ce of the use of cationic

/antiseptic mouth rinses.s The degree of stain produced
was determined with the use ora spectrophotometer. This
method enables a quantitative measurement of staining to
be obtained and is far more accurate than the subjective
assessment of colour and shade.
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Conclusion
It is concluded from this study that dentifriceslmoutllrinses
can inhibit chlorhexidine induced extrinsic dental stain to
a variable degree through a chemical action by contained
ingredients. It is not possible from this study to determine
which chemical additives are responsible for this property,
however from other studies, products with a high pH and
containing the detergent sodium lauryl sulphate would
appear to be more effective. Obviously, the ability of
abrasives contained in products to affect stain should be
assessed and would be of obvious relevance in
recommending any particular product. Chemicals like

Sodium lauryl sulphate (SLS) incorporated in
chlorhexidine mouthwash appear to vitiate the
antimicrobial action of chlorhexidine. Thus further
research have to be undertaken to identify chemicals
which can be incorporated into antimicrobial mouthwash
like chlorhexidine which will either augment or have no
interfering action rather than to vitiate its action so as to
prevent the formation of extrinsic dental stain. Studies
have shown that chlorhexidine delivered in toothpaste
form and incorporated with detergents does not have the
same potency as that delivered in mouthrinse form.
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