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ABSTRACT
Patients often ask oral health care practitioners to recommend the “best” mouthwash for their specific needs and
desires. Considering the vast array of products available,
the number of television, radio and printed media advertisements, and the promotional campaigns from dental
representatives, selecting and recommending a single
product can be daunting. As a result, advice and selection are often based on personal preferences, and may
not identify a mouthwash most suitable for the specific
needs of a particular patient. This study was undertaken
to investigate the range, availability, advertised indications and ingredients of all the mouthwashes on offer in
six large supermarket chains in Gauteng. After identifying
all the available over-the-counter mouthwashes on sale,
a descriptive cross sectional study was undertaken. The
advertised indications for use, active ingredients, mode of
action and cost of the collected samples were compared.
The results may help clinicians have a better understanding of the range, nature and characteristics of a selection
from each brand enabling a recommendation of the most
suitable product to meet each individual need.

INTRODUCTION
Mouthwashes are amongst the many oral hygiene
products available to help patients maintain maximal
oral health. Oral practitioners are regularly requested by
patients to recommend the “best” mouthwash for their
specific needs. Considering the wide variety of products
available, it may be difficult for clinicians to give justifiable
advice unless they are familiar with a selection of products,
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their indications for use, active ingredients, availability,
contra-indications, and scientifically documented efficacy.
This study was undertaken to collect and collate relevant
information, and present it in a format that clinicians
may consult and adapt into a similar reference table for
their own purposes. This could then be used as a quick
reference guide when advising on the most suitable rinse
for each patient’s needs.

LITERATURE REVIEW
Oral mouth rinses are amongst the oldest forms of dental
hygiene techniques documented. Recipes for teeth whitening and halitosis-combating products date back as far as
the ancient Egyptian, Greek, Roman and Chinese cultures.1
Their progression has been through a long developmental
process, involving experimentation with a variety of ingredients, many of which were unhygienic or are now considered unsafe to use.2 The Egyptians were the first to put emphasis on a clean and healthy body, and mixed water with
honey to maintain a good breath.2 The Romans used bottled Portuguese urine to get rid of bacteria in their mouths,
as they believed its ammonia content was an effective
cleanser.2 The ancient Chinese cultures believed that bad
breath and caries were caused by worms, as a result they
either extracted their decayed teeth, or treated them with
materials containing ground mouse bones and children’s
urine.2 There is also documented use of materials such as
charcoal, fruit, fruit juices and dried flowers. However, there
is no evidence to prove the efficacy of any of these.2
In the late 1800’s, the first official oral cleansing products,
namely toothpastes, were invented. This was closely
followed by the mass production of mouthwashes.
Most of these contained alcohol to not only kill bacteria,
but also improve their stability. Fortunately in modern
products, the alcohol has generally been replaced with
more effective bactericidal agents and preservatives.
In addition, specialised rinses have been developed to
address specific needs such as sensitive teeth, gingival
inflammation, halitosis, calculus (tartar) build-up, caries
susceptibility, demineralised teeth, and even products for
use by children with braces, or those who seek more natural
herbal products.3 However, the main aims of mouthwashes,
which are the prevention of plaque build-up and bad breath,
have remained the same throughout time.
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Table 1: Active ingredients commonly found in mouth rinses and their associated effects and side effects
Active Ingredient

Effects

Alcohol

Antiseptic and antimicrobial, reduces gingivitis and plaque.
Although the FDA states that alcohol rinses are safe, some researchers are concerned that longterm use increases the risk of oral cancer due to its dehydrating effects.5

Fluoride

Prevention of caries. Higher concentrations reportedly decrease gingival inflammation and tooth
sensitivity. It is considered the best approach for remineralization.8

Antibacterial Enzymes

Lysozyme and lactoperoxidase have bactericidal effects and can reduce xerostomia.9

Chlorhexidine gluconate

For treatment of periodontal disease and plaque fighting, with proven efficacy in eradicating
micro-organisms.7 It binds to plaque, oral tissue and tooth structure and is released slowly which
results in up to 12 hours of activity.
May cause a burning sensation and pain in the oral mucosa, tooth staining or taste alteration.5

Detergents
(such as lauryl sulphate and
sodium benzoate)

Loosen plaque, and are designed for use in pre-brushing rinses.9 Sodium Benzoate is widely
used as a preservative, as it prevents growth of micro-organisms.11
Lauryl sulphate may cause a burning sensation and desquamation of oral epithelium.10
Benzoate has been implicated in depriving cells of oxygen, which could lead to cancer.11

Essential Oils
(such as Menthol, eucalyptol,
methyl salicylate and thymol)

May have antibacterial properties as they are known to interfere with the inflammatory process,12
but are generally used as breath fresheners.9 Eucalyptol, menthol and thymol may be mildly antibacterial against S. aureus and E-coli, with limited actions against other bacteria. Thymol does
have antifungal properties.5,13
They are mostly found in alcohol-based washes, therefore contradicted for use by children, in
patients with a history of alcohol abuse, or for those who are immune-compromised or undergoing
radiation treatment. The negative effects of essential oils on the surfaces of composite restorations
still requires further study.12

Cetylpyridinium chloride

An ammonium compound, which inhibits the formation of plaque and causes the rupture of bacterial cell membranes, thus altering bacterial growth and metabolism.5 It is only effective for up to
six hours after rinsing, but has less severe side effects than chlorhexidine.
It may cause temporary staining of tooth structure.13

Zinc Chloride

Used in combination with other ingredients to aid remineralization.8

Hydrogen peroxide

It has antibacterial properties, especially against anaerobes, thereby reducing gingivitis and
plaque. It may whiten teeth.9
It is a highly reactive compound which can result in oral soft and hard tissue damage when used
in high concentrations and for long term.14

Sodium bicarbonate

May also whiten teeth, but due to its alkalinity may cause less damage than hydrogen peroxide.15

“Natural” Ingredients
(such as sanguinaria, Echinacea,
goldenseal, aloe and vitamin C)

Used as breath fresheners as well as anti-bacterial, as they may cause a disruption in bacterial cell
walls.5 Herbs have been advocated for prevention and cure of many oral health problems such as tooth
decay, halitosis, bleeding gums and mouth ulcers, with few reported side effects. In addition, they do
not contain sugar, thus helping to eliminate halitosis-causing micro-organisms which feed off sugars.
Chlorhexidine has however been proven as more effective at targeting pathogenic oral microbes,16
and mixed results have been shown in studies comparing “natural” ingredients with aloe vera and
other essential oils.5

Advocates of mouthwashes propose that they have many
beneficial uses including: removal of excess food particles
trapped between the teeth; softening food particles making
them easier to clean and remove; protection of the oral cavity
from harmful bacteria by physically removing them; inhibition
of bacterial growth due to certain active ingredients; reduction
of tooth or gingival sensitivity; elimination of plaque and calculus (tartar) build-up; and even tooth-whitening properties.4,5
Mouthwashes alone cannot achieve complete oral hygiene
and need to be used in conjunction with regular visits to
the dentist / oral hygienist, as well as a good daily brushing
and flossing regime. Thus, their efficacy cannot be solely
attributed to their constituent active ingredients.5
The oral biofilm is composed of gram positive and gramnegative bacteria, which produce the metabolites that
ultimately lead to plaque build-up, caries, gingivitis and
periodontitis. The use of antimicrobial mouth rinses has been
proposed to reduce the levels of oral bacteria. As such, the
daily use of an effective mouthwash may be a simple strategy
to reduce oral microbe numbers, and could be beneficial for
prevention of infection, or in patients with established gingivitis

or periodontitis.6 In order to be effective antibacterials, they
need to have active ingredients that target specific microbes
such as Streptococcus mutans, Staphylococcus aureus,
and Candida albicans, the most common yeast associated
with oral disease.7 However, these active ingredients should
selectively eradicate pathogens without having a negative
impact on the normal oral flora.5
Mouthwashes may contain any combination of the
following ingredients: active medicaments (e.g. antifungals,
antiseptics, antibiotics, anti-inflammatories), astringents,
inorganic elements (e.g. sodium fluoride, calcium), plaquefighting agents, (e.g. chlorhexidine), breath fresheners and
essential oils (e.g. menthol, thymol, eucalyptol), other active
or inactive components (e.g. sodium hydroxide, sugars,
artificial sweeteners), dilutants and solvents (e.g. deionized
and demineralized water, alcohol, poloxamer), preservatives,
colourants and flavourants.6 Depending on their properties they
may be classified as either therapeutic or cosmetic. Cosmetic
products are generally used as breath fresheners, whereas
therapeutic mouthwashes have added active ingredients and
are advertised specifically according to these such as anticaries, anti-plaque, anti-gingivitis, or tooth whitening products.8
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Many studies have shown fluoride mouthwashes reduce the
incidence of caries in children, but it is questionable whether
mouthwashes are cost effective, especially in South Africa.
Perhaps the focus should rather be on prevention, with the
adjunctive use of mouthwashes reserved for individuals with
a high caries risk, and used in formulations that contain other
remineralizing agents such as calcium and phosphate.8
Although the use of mouthwashes has drastically increased
over the past few years, limited information is available on
the efficiency and safety of many of the over-the-counter

products. Most of the evidence supporting anti-plaque
properties is related to chlorhexidine–containing products.8
In addition, it’s not always clear whether the purported
product claims are due to individual ingredients, or the
complete composition.7 This is further complicated by widely
contradictory results on their effectiveness.5 A study comparing
the effectiveness of ten different mouthwashes against four
oral microbes showed that only six were effective against all
four of the microbes tested. Interestingly all of these contained
chlorhexidine gluconate.7 Although there have been studies

Table 2: Products, availability and main ingredients
Avail

Fl

Dischem Dentalmate kids (3 fl)

Mouthwash brand & type

1

x

Dischem Dentalmate regular (5fl)

1

x

Dischem Dentalmate whitening

1

x

Dischem Dentalmate fresh breath

1

Dischem Dentalmate vanilla mint

1

Spar Oral Ultra

1

OH

Chl G

Na B

x
x

x

x

Spar Oral Spring mint

1

x

x

1

x

x

Spar Oral Vanilla mint

1

x

x

Clicks Germ fighting

1

x

x

x

Clicks Spring mint

1

x

x

x

Listerine Total care sensitive

4

x

x

x

Listerine Regular

1

x

x

x

Listerine Tartar control

6

x

x

x

Listerine Freshburst antibacterial

6

x

x

x

Listerine Listerfluor for kids

5

x

x
x

Listerine Advanced whitening

3

x

4

x

Listerine Total care(6 in one)

6

x

Cety

x

Spar Oral Blue mint

Listerine Zero

HP

x

x

x

Zn Cl

x
x

x

Ment

x

x

x

x

x

x

x

x

x

Listerine Stay white

3

x

x

x

Listerine Cool mint

5

x

x

x

x

x

Listerine Tooth & gum protection

4

x

Sensodyne Cool mint

3

x

x

x

x

x

x

Sensodyne Long lasting extra fresh

6

Plus-white extra whitening (0 OH)

1

Aquafresh Extreme clean

6

x

x

Aquafresh Fresh mint (0OH)

6

x

x

x

Aquafresh Intense mint

2

x

x

Dentyl active Mint or clove (0OH)

4

x

x

Dentyl active Pro series

3

x

x

Colgate Sensitive Pro-relief

3

x

Colgate Total 12 (Gum pro-guard)

4

x

x

Colgate Total 12 (Pro long lasting)

5

x

x

Colgate Plax Original

5

x

x

x

x
x

x

x

x

x

Colgate Plax Complete 12 in 1

4

x

x

x

x

Colgate Plax Soft mint

2

x

x

x

x

Colgate Plax White blancheur

5

x

x

x

Colgate Plax Optic white

6

x

x

x

Colgate Plax Tea fresh

4

x

x

x

Colgate Plax Herbal

5

x

x

x

Colgate Plax Sensitive (0OH)

6

x

Biobalance

1

Gum Paroex

1

Key: * 0.12%chlorhexidine gluconate; # sodium hydroxide; ## hydrochloric acid

x
x
x*

#

##
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comparing denture cleansing solutions,15 no similar literature was
found comparing the ingredients and efficacy of the different
over the counter (OTC) mouthwashes available in South Africa.
This topic is particularly relevant in a resource-limited settings,
as money should be spent on the most cost effective and
appropriate oral hygiene and preventative measures.
A cross sectional study was undertaken to identify all the
available OTC mouthwashes in six major supermarket
chains in Gauteng, and to compare their indications for use,
active ingredients, mode of action and cost. The results may
help clinicians approach patients in a more holistic manner,
and allow them to recommend the most suitable product
for each individual patient, based on their specific needs.
Six of the largest supermarkets chains in Gauteng were
selected for this study (Spar, Checkers, Pick ’n Pay,
Clicks, Dischem and Makro). A list was compiled of all
available mouthwashes, including bottle sizes and costs.
They were grouped according to brands, noting the different variants within each brand, their main active ingredients, and alcohol content. For the analysis, the product
labels were used to categorize each according to their
advertised indications for use, as specified on their labels.
Each product was then assigned to one of eleven categories, namely multi-purpose, kids, whitening, sensitive, tartar control, anti-bacterial, breath freshening, regular, long
lasting, herbal, and gum protection.
It was difficult to carry out a cost analysis, as there were large
variations in the prices between stores and in different product sizes, making a price/ml comparison impossible. Some
chains only sold large sizes which were generally cheaper
than the smaller bottles sold, and thus certain chains which
stocked only large bottles appeared to be cheaper than their
competitors who sold only the smaller sizes.

RESULTS
The results of this study show that in these six supermarkets
alone, there was an enormous number and range of
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mouthwashes for consumers to choose from. In total there
were 11 brands and 43 varieties, excluding different flavours
within a type (Table 2). For the purpose of analysing the
data, the mouthwashes were categorized into 11 groups
according to the indications on their labels (Figure 1).
However, when comparing the marketed specifications with
the active ingredients it was interesting to note that most of
the products had a very similar composition, with no extra
unique constituents as may have been expected (Table 2).
Of the six “whitening” products, only one, Dentalmate, the
Dischem house brand, contained hydrogen peroxide for
tooth whitening. There were three “herbal” mouth washes
(Colgate Plax tea fresh, Colgate Plax herbal, Biobalance)
yet only one, Biobalance, contained no active ingredients
except menthol and essential oils which act as breath
fresheners (Table 2). It was only available in Checkers. The
other two both contained fluoride as well as cetylpyridinium
chloride, and were widely available.
There was only one true anti-bacterial mouthwash, Gum
paroex (Table 2), containing chlorhexidine gluconate as
well as hydrochloric acid and sodium hydroxide. This
too, was only available at Checkers. There were only two
mouthwashes aimed specifically at children (Dentalmate
kids and Listerine Listerfluor for kids). Both contained fluoride, but the latter also had alcohol. In total 27 of the 43
mouthwashes (63%) contained alcohol, while nine were
marketed as breath fresheners (Table 2).

DISCUSSION
Dentalmate, the Dischem house brand, was the only
whitening product to actually contain hydrogen peroxide
for tooth whitening. This however may be seen as a positive
aspect as studies have shown that hydrogen peroxide in
high concentrations and used regularly can damage soft
and hard tissue of the oral cavity, causing decreased enamel
microhardness, and is therefore not recommended in a daily
rinse.14,16,17 Interestingly, all the whitening products were more
expensive than the regular mouthwashes, regardless of
store or bottle size.
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Figure 1: Store availability
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Biobalance is the only herbal product to contain
no active ingredients except menthol and
essential oils as breath fresheners (Table 2).
Menthol is purported to have limited anti-bacterial
properties,9 thymol is used as an antiseptic, and
eucalyptol for its pleasant arome. However, further
research needs to be done on the effects of these,
and other essential oils, when used intra-orally.12
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In Gum Paroex, the chlorhexidine gluconate is known
to be efficient at removing bacteria and fighting peri- Figure 2: Percentage per category
odontal disease.7 Unfortunately chlorhexidine glucoantimicrobial and antiseptic properties that may help reduce
nate has a list of side effects, including tooth staining, taste gingivitis and plaque formation.5
The main side effect is that
alteration, painful mucosa, and reported burning when rinsit dries the mouth, thus exposing the oral cavity to other
5
ing. Long term and regular use should be discouraged. The
threats. Its use is contra-indicated in children, people with
hydrochloric acid is an abrasive added to counteract and
severely compromised immune systems, patients undergoing
remove the intrinsic staining from the chlorhexidine glucoradiation treatment or who experience xerostomia, patients
nate.18 However, it is known to etch enamel, therefore exposwith a history of alcohol abuse, and others for religious
18
ing dentin tubules, which could cause complications and
reasons.5 In recent years, its deletion and replacement with
tooth sensitivity if used often. The sodium hydroxide is used
other less toxic substances is becoming a desirable trend.
to neutralize acids as it is a strong alkali. In high concentrations it becomes extremely corrosive to metals and hard and
For breath freshening, additives such as zinc chloride, cesoft tissues, making it a potentially dangerous addition to
tylpyridinium chloride, essential oils and natural ingredients
19
mouthwashes. Thus, this antibacterial mouthwash contains
9,12
many harsh ingredients, and long term use and exposure to are used to combat halitosis. One product, Listerine Total
its constituent chemicals could cause more harm than good. care (6 in one), contained zinc chloride, menthol and fluoride
The researchers believe that it should only be used if recom- which would make it an effective mouthwash to use against
mended by a dentist for severe oral health problems, and for bad breath as well as for caries prevention. It was available in
all six stores, making it a good all-round choice, except that
a limited time period.
it contained alcohol. Thirteen others also contained cetylpyBoth of the two mouthwashes for children contained ridinium, but only eight of these also had menthol, none had
fluoride, but it was a concern to note that the Listerine zinc chloride, and three also contained alcohol. Only three of
product also had alcohol. Topical fluoride is a beneficial the thirteen were marketed as breath fresheners.
aid in tooth remineralisation and caries prevention,8
however, ingestion of large amounts may lead to severe Triclosan is another antibacterial agent commonly added
tooth fluorosis. For this reason the use of mouthwashes to many oral hygiene formulations, and is purported to be
by children should be monitored by parents to ensure effective against Escherichia coli and Staphylococcus authey don’t swallow it.20 In addition, many feel that children reus. However, results of studies are contradictory as the
would benefit more from a regular brushing and flossing concentrations and combinations with other ingredients in
each product differ. In a toothpaste study, a combination
regime, than from the use of a mouthwash.
of 0.5% triclosan and 1% zinc citrate resulted in greater
Only 37% of the mouthwashes were alcohol free. It was plaque inhibition, than pastes containing zinc citrate or
originally added as a preservative and solvent, with limited triclosan alone.21 Its effectiveness was also better when
Table 3: Example of a guidance chart
Purpose of mouthwash

First choice

Availability

General- Herbal

Biobalance

Only at Checkers

General- alcohol free

Listerine Total care sensitive
/ zero

4 shops

Whitening action

Dentalmate whitening
*not for long term, regular use

Only at Dischem

Poor oral hygiene
conditions – Antibacterial

Gum paroex
*Use only if recommended by
Dentist

Only at Checkers

Children

Dentalmate Kids

Only at Dischem

Tartar Control

Listerine Total Care (6 in one)
*contains alcohol

6 shops

Breath Freshener

Dentyl Active Pro-series

3 shops

Caries prone / want
demineralization

Listerine Total care (6 in one)
*contains alcohol

6 shops

Sensitive teeth

Listerine Total care (6 in one)
*contains alcohol

6 shops

Alternatives

Availability

Sensodyne Long lasting;
Aquafresh Extreme clean
*contains cetyl. Good for those
with bad hygiene

6 shops; 6 shops

Biobalance

Only at Checkers

Colgate Total 12 (Gum Pro-guard);
Colgate Total 12 (Pro long
lasting)

4 shops; 5 shops

Sensodyne Long lasting

6 shops
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combined with methylvinyl ether / maleic acid (PVM/MA)
copolymer. This could also explain its better performance in products such as Plax, where 0.03% triclosan is
combined with sodium fluoride (225ppm fluoride), as well
as 0.20% PVM/MA.22 The addition of ethanol may also
contribute to its antimicrobial action.23 A different study,
combining triclosan and cetylpyridium chloride showed
no added antimicrobial advantage, however, the paper did
not mention the concentrations of either.23 Thus further
investigations into the interactions of triclosan with other
ingredients are needed to establish its effect at different
concentration and in different combinations.23
An example of how clinicians could adapt the data from this
research and compile their own charts based on a select
few products for each desired indication is given in Table 3.
This can serve as a quick reference guide when advising
patients. For example, a patient who wants a more “natural
rinse”, would be advised to use the herbal product (Biobalance), but should be informed that it has no other active ingredients. Good general purpose, alcohol free rinses
include Listerine Total care sensitive, Listerine Zero, Sensodyne Long lasting and Aquafresh extreme clean. Dentalmate whitening and Dentalmate kids are the first choice
for whitening and children respectively, while Gum Paroex
would be suited for those needing added antibacterial action. Patients with caries, demineralised lesions or tooth
sensitivity should use a mouthwash with fluoride and sodium benzoate (Listerine Total care (6 in one). It also contains
zinc chloride making it beneficial for tartar control.24 Listerine tooth and gum protection is indicated for tartar control,
yet it does not contain zinc chloride. Sensodyne also has
fluoride and sodium benzoate, making it a good choice for
those with good hygiene, but tooth sensitivity.
Dentyl active Pro series and Colgate Total 12 (Gum Pro
guard and Pro long lasting) could be used for breath freshening purposes, while those with very poor oral hygiene
may benefit from a product containing fluoride and Cetylpyridinium Chloride. This compound is extremely efficient in
eradication of bacteria and plaque, and although not as effective as chlorhexidine gluconate, has fewer side effects.

CONCLUSIONS
There is very little published data comparing the ingredients
in OTC mouthwashes including their uses, efficacy,
side effects, and interactions with other constituents.
Most patients are unaware which products would best
suit their needs and as seen by this study, could be
easily confused by product labels and advertising. They
may purchase mouthwashes with potentially harsh
ingredients, posing the risk of un-recommended use,
abuse and dangerous oral side effects. Often these rinses
are used as a hygiene aid because they are quick and
easy, yet their breath freshening properties could be
masking the halitosis associated with poor oral hygiene,
dental decay or an underlying systemic condition. This
emphasises the important role dentists and oral hygienist
play in recommending products and care that is suited to
each patient’s needs. However, the authors believe that
rather than advocating any specific mouthwash, it may
be more prudent for clinicians to educate their patients
into following well balanced diets, limited oral exposure
to sugars, alcohols and acids, and to teach them how to
brush and floss correctly on a daily basis.
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