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Abstract
Many conditions within the oral cavity require the use of a mouthwash. This can vary from breath fresheners to treatment
of life threatening secondary infections such as oral mucositis in patients undergoing bone marrow transplant therapy. The
use of mouthwashes requires a correct diagnosis of the oral condition and a thorough knowledge of the product in question
to achieve effective treatment. It is the objective of this review to help health care workers in South Africa make the correct
choice of treatment when dealing with diverse conditions of the oral cavity.
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Introduction

of all must have a degree of substantivity.8 Substantivity
in a mouthwash is that property that ensures the effect is
sustained for a longer period than just the time it is held in
the mouth.3 This is especially important with mouthwashes
due to the dilution effect of saliva and fluid intake, which will
diminish the effect within minutes if there is no substantivity.

The use of mouthwash to control oral bacteria goes back
almost 5000 years when the Chinese recommended the use
of a child’s urine for the control of gingivitis.1 The modern era
of mouthwashes was introduced by the release of Listerine®
as an over-the-counter (OTC) remedy for bad breath in
1914. Mouthwash use is usually based on anecdotal
evidence rather than scientific evidence. This is especially
true for OTC products and there is even less data on herbal
remedies.2–3 This often leads to the use of an inappropriate
product and incorrect mode of application, with the end
result a failed treatment outcome.4 Mouthwashes can be
used for many preventative and therapeutic purposes (see
discussion later).2–3,5–7 This review will address some of the
different products currently on the market in South Africa,
their uses in different clinical settings, and the correct
protocols for their use. It is however important to remember
that many systemic diseases may predispose patients to
oral conditions, and that a thorough examination, both oral
and systemic, as well as a thorough medical and dental
history remain the cornerstones of good clinical practice.
It is not within the scope of this article to review those
systemic conditions, and for the purpose of mouthwash
use, the clinical protocol remains the same, regardless of
possible underlying systemic conditions.

Of all the antimicrobial mouthwashes, chlorhexidine
gluconate (CHX), a bis-biguanide, has been the most widely
studied, and has consistently been shown to be the most
effective in the management of oral infections.4,9–11
CHX is a cationic substance that binds to all negatively
charged surfaces and is then released over a period of
7–12 hours.12 Due to its cationic nature, it can interact with
anionic substances such as toothpaste and be neutralised.
It has a broad spectrum antimicrobial action. CHX does
not work by interaction with any microbial enzymes or
receptors and therefore does not lead to resistance buildup from organisms.3 It is effective against gram-positive and
–negative bacteria, yeasts (such as Candida) and viruses
with a lipid envelope.13–14
CHX does have unwanted side effects, such as unpleasant
taste, staining of teeth and tongue, gingival desquamation,
taste disturbance and painful mucosa.15–16 There are two
concentrations available in South Africa, namely 0.12%
(Paroex®) and 0.2% (Corsodyl® or any generic). The rationale
for using the lower concentration is to minimise the side
effects whilst maintaining the benefits of the CHX. It has

Antibacterial rinses have many uses in the oral cavity.
For antibacterial rinses to be effective in the oral cavity
they need to be bactericidal or bacteriostatic and most
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Breath freshening mouthwashes have been used for many
years. Listerine® was the first to be marketed exclusively
for bad breath treatment in 1914 and is still one of the
most popular rinses in the United States of America. In the
recent past a two-phase mouthwash (Dentyl pH®) has been
developed for the treatment of bad breath (halitosis) and this
is currently one of the most popular rinses in the western
world. It combines two antibacterial substances that have a
proven track record in the reduction of bacteria intra-orally
(cetylpyridinium chloride and triclosan), combined with oil
that binds bacteria.23 An additional benefit is that it contains
fluoride and is alcohol free.

been shown that the effect of CHX rinse is dose-dependent,
rather than just reliant on the concentration.17 It is therefore
important to inform patients in detail on the correct dosage,
depending on which concentration is prescribed, namely
15 ml for the 0.12% solution and 10 ml for the 0.2%
solution.17 The length of time of the rinsing seems to be less
important and 30 seconds is an acceptable length of time to
ensure good compliance and efficacy.18
Chlorhexidine can also be used in the management of
oral candidiasis.7 Although it is very effective with other
topical agents, patients should be advised not to use it
simultaneously as the chlorhexidine may inhibit the uptake
of the second topical agent (such as topical miconazole).

Fluoride mouthwashes have been used for many years to
prevent caries. It is a well known fact that fluoride rinses
will protect the permanent dentition against caries, but the
effect on the primary dentition is not that clear cut.24 Many
antibacterial rinses now contain fluoride in an attempt to
combine the benefits of both.3 ORO-NaF® is an alcohol-free
0.05% sodium fluoride rinse for daily use, and is available
through dentists.

Patients should be advised to observe nil per mouth for
15 minutes after rinsing to prevent dilution/removal of the
CHX before it can bind to oral surfaces. We advise patients
that the best time for rinsing is just before going to bed and
after breakfast, with at least a 30 minute interval after tooth
brushing. According to some this interval should be longer
if possible, or alternatively the mouth should be rinsed
vigorously with water after tooth brushing and before using
the CHX rinse.3,19

Salivary substitute mouthwashes are used for the
symptomatic treatment of xerostomia. The objective of
these mouthwashes is to facilitate speech, eating and
swallowing.7 There are not many mouthwashes on the
market in South Africa for this purpose. Products that can
be recommended are Biotène® and Xerostom® (a betaineolive oil base alcohol-free mouthwash). Betaine has been
found to alleviate xerostomia and to protect the oral mucosa
against irritating substances.25–26

Alternative products to CHX are cetylpyridinium chloride
(Cepacol®) rinse (a quaternary ammonium compound) and
hexetidine (Oraldine®). Whilst not as effective as CHX, they
do have fewer side effects.20–21 Another alternative to CHX
is Listerine® (essential oils). Listerine® does have a beneficial
effect in the treatment of gingivitis and halitosis,1 but is not
suitable for ulcerative conditions due to the alcohol content
of more than 20% by volume.

Covering agents are beneficial in ulcerative conditions. The
idea behind a covering agent in the mouth is that it will
protect the broken mucosa against further trauma and allow
the ulcer to heal undisturbed. Sucralfate is a covering agent
for stomach ulcers that has been tested for the mouth, but
with mixed results.27 Gelclair® is a covering agent for the
mouth that has shown an improvement of more than 80%
in pain management of mucositis patients.28–29 A slightly
different version of it is available in South Africa as a spray
or mouthwash (Aloclair®). It is alcohol free and is therefore
also suitable for use in babies when applied with a spray
nozzle.

Analgesic mouthwashes are generally used in cases such
as ulcerative conditions. Anti-inflammatory rinses such as
those containing benzydamine hydrochloride (Andolex®),
will have analgesic effects as well.2 Alternatively a topical
anaesthetic rinse combined with anti-microbial substances
can be used, such as benzocaine combined with CHX
0.2% (Orochlor®). The side effect of a numb mouth is an
unpleasant sensation that may put off many patients from
preparations with a topical anaesthetic.
Anti-inflammatory mouthwashes are ideal in situations
where there is an element of inflammation either as
the primary cause of the condition, or as a secondary
complication to the condition. The best known of these
rinses contain benzydamine hydrochloride alone (Andolex®)
or in combination with CHX (Andolex-C®). Benzydamine
hydrochloride works through stabilisation of cell membranes
(preventing the release of arachidonic acid) and inhibits
cyclo-oxygenase, reducing synthesis of prostaglandins and
related substances which promote inflammation.22
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Mouthwashes for specific conditions (See Table I)
Oral mucositis
Oral mucositis is a complication affecting many patients
receiving chemotherapy, head and neck radiation and those
undergoing bone marrow transplant therapies.30–32 Oral
mucositis can develop from the direct effect of cytotoxic
drugs on oral mucosa due to the rapid turnover of oral
epithelium, although the pathogenesis is probably more
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complicated than that.33 Should mucositis interfere with
cancer therapy, the costs can be crippling, and in severe
cases lead to discontinuation of cancer therapy.34–35 Topical
pain control in oral mucositis can be problematic as topical
anaesthetics have a very short duration of effectiveness
(less than two hours) and most patients therefore rely on
systemic opioid analgesics for effective pain control.30,36
Plaque control and good oral hygiene maintenance are
important factors in the prevention and management of
oral mucositis.32 Chlorhexidine mouthwashes can be used
for this purpose, but combination rinses are more suitable
as the side effects are normally less than single agent
rinses. A combination rinse that is effective for mucositis is
Andolex-C® which can be used 3–4 times per day, 15 ml per
rinse delivering an effective dose. Orochlor® is also a good
option. An alcohol free CHX 0.12% rinse for antimicrobial
effect, is Paroex®. The correct regimen is 15 ml 2–3 times
per day. Covering agents such as Aloclair® can be used
throughout the day to help ease the discomfort and has
been shown to provide a significant improvement in the
pain management of these patients.28–29

fact the first mouthwash to be used for this purpose. It can
however cause burning of the oral mucosa when used, due
to the high alcohol content. A recently launched product is
the alcohol-free two-phase rinse, Dentyl pH®, and this is
currently one of the most popular rinses for the treatment of
halitosis in the UK and USA. It also contains fluoride.

Xerostomia
Xerostomia is not a disease but a sign of an underlying
condition or side effect of treatment, most notably a
range of medications and radiation to the head and neck
area. Radiation therapy of the head and neck area not
only diminishes the volume of saliva, but changes the
consistency to thick sticky saliva and reduces the pH.7,40
Xerostomia is a common sign in the elderly, with the
added complication that older people tend to be on more
medication, which can have xerostomia as a side effect.7
Although there is a perception that salivary function
decreases with age, there is no scientific proof that this is
the case.7 Symptomatic treatment is based on stimulation
of saliva production, avoidance strategies (dry sticky
food), saliva replacement and prevention of oral disease.7
Excellent plaque control is imperative to prevent caries, so
regular visits to an oral hygienist would be advisable.

Halitosis
The majority (85%) of cases of halitosis are intra-oral in
origin and are caused by micro-organisms.5 This does imply
that 15% of halitosis cases can be from extra-oral causes,
such as nasal. A correct diagnosis is therefore important. An
accurate diagnosis of oral halitosis, evaluating all possible
aetiological factors such as periodontal disease, caries,
tongue coatings, peri-implant disease, food impaction and
xerostomia to name a few, is important, before effective
management can be achieved.5 Treatment is based on
a multi-factorial approach directed towards reducing
accumulation of food debris and oral micro-organisms.5
This may require periodontal therapy if periodontitis is the
main cause, restorative treatment if caries is the culprit, or
even extensive treatment of peri-implant disease.

Nonalcohol-containing chlorhexidine mouthwashes can
be used for additional bacterial and fungal control while
fluoride rinses should be part of a fluoride delivery system
for caries control.7,32 This is especially important for those
patients with severe xerostomia, such as in radiation
therapy. Several salivary replacement products are on the
South African market of which Biotène® and Xerostom® are
effective. DentylpH® can also be of benefit. Drinking frequent
small amounts of sugar free liquid can also be beneficial.

Periodontal (gum) diseases
Gingivitis and periodontitis are generally known as gum
diseases and are two of the most common diseases in
the world.41–42 Gingivitis is generally a superficial infection
of the gingiva around teeth, with periodontitis a deeper
infection involving the alveolar bone. This explains why
gingivitis will respond to mouthwashes and periodontitis
not. It is therefore important to make the correct diagnosis
in order to prescribe the correct treatment. As periodontitis
has implications for general health,43–45 it is important to
refer the patient to a dentist if in doubt. For the treatment
of gingivitis, CHX mouthwash at concentrations of either
0.12% or 0.2% is the most effective and can reduce the
incidence up to 80%.46 In South Africa Corsodyl® was the
first available 0.2% commercial rinse and Paroex® was the
first available 0.12% rinse. Andolex-C® is also a good option
for the inflammation and bacterial control. There are many
generic 0.2% rinses available.

A tip for diagnosing periodontal disease is to check for red
or swollen gum tissues, or to ask the patient about loose
teeth or bleeding gums during brushing. In severe advanced
periodontitis teeth will drift and spaces will appear between
incisor teeth.
Several types of mouthwashes, especially those with
chlorhexidine, triclosan and cetylpyridinium as active
ingredients may be useful for the chemical reduction of oral
bacteria.37 Masking products containing menthol or mint only
is of limited use due to the short-term effect. Mouthwashes
containing a combination of low concentrate of zinc with
chlorhexidine, with or without cetylpyridinium have shown
improved synergistic effects in clinical trials.38–39 Listerine®
mouthwash can be effective against halitosis and was in
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Table I: Suggestions for product choice in different clinical conditions
Clinical condition

Oral mucositis/oral sores
(alcohol free)

Treatment

Active ingredients

Commercial product in South Africa

Covering agent

Polyvinylpyrrolidone/various

Aloclair®

Anti-inflammatory

Benzydamine hydrochloride

Andolex®

Antimicrobial

Chlorhexidine 0.12%
Generic CHX 0.2%
Povidone Iodine

Paroex®
Various
Betadine Oral rinse

Analgesic/anti-inflammatory/
antimicrobial

Benzydamine hydrochloride/
chlorhexidine

Andolex-C®

Antimicrobial/analgesic

Benzocaine/chlorhexidine

Orochlor®

Antimicrobial, without flavourings

Generic CHX 0.2%
Chlorhexidine 0.12%
Chlorhexidine 0.2%

Various
Paroex® 0.12%
Corsodyl® (original)

Antimicrobial, with flavourings

Corsodyl® (mint)
Chlorhexidine 0.2%
Cetylpyridinium chloride, triclosan DentylpH®
with oil
Essential oils
Listerine®

Saliva substitute with antimicrobial
properties

Betaine/olive oil/xylitol/fluoride
Xerostom®
Various enzymes
Biotene®
Cetylpyridinium chloride, triclosan DentylpH®
with oil

Tooth protection –fluoride

Sodium fluoride 0,05%

ORO-NaF®

Antimicrobial with or without
flavourings

Chlorhexidine 0.2%

Corsodyl®
Generic CHX 0.2%
Paroex® 0.12%
Andolex-C®

Halitosis

Xerostomia

Periodontal (gum) diseases

Chlorhexidine 0.12%
Benzydamine hydrochloride /
Chlorhexidine

Alcohol-containing mouthwashes

and possible predisposing systemic conditions when
dealing with a particular oral lesion/condition. Systemic
diseases such as diabetes mellitus and acquired immune
deficiency syndrome, may predispose a patient to fungal
infections as well as periodontal disease and health care
workers should be aware of these and other conditions.
Clinicians should also take cognisance of the possible
interactions between products, such as chlorhexidine
that can block the action of another topical preparation
given simultaneously. In such cases the use of products
can be administered with appropriate intervals. Health
care workers should also be aware that many medications
may have side effects on the oral cavity, such as for
example psychotropic and diuretic drugs that can lower
the salivary flow.50 Alternative products can sometimes
be prescribed with a lesser effect on salivary flow. When
in doubt, consult with a colleague.

A number of commercially available mouthwashes contain
alcohol at between 5 and 27%. Several studies have
been performed over the last few decades to determine
a relationship between alcohol-containing mouthwash
and the risk of developing oropharyngeal cancer. Critical
reviews of the study designs and reanalysis in some cases
have shown no correlation between alcohol-containing
mouthwashes and an increased risk of oropharyngeal
cancer.47–48 It was demonstrated in a recent German study
that alcohol-containing mouthwashes lead to acetaldehyde
(toxic metabolite of ethanol) concentrations in saliva similar
to those found after consumption of alcoholic beverages.49
Until there is clarity on this issue, alcohol-containing
mouthwashes should be restricted to short-term therapeutic
situations under supervision. The use of alcohol-containing
mouthwashes over the long term should be discouraged.
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