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Email: dhanant@conneet bk Dental erosion is the irreversible loss of dental hard tissue caused by chemical
processes without bacteria involvement. Dental erosion prevalence has increased due
to extensive consumption of acidic foods and drinks or suffering from gastrointestinal
diseases. Salivary pellicle acts as a physical barrier that impedes direct contact between
the tooth surface and erosive acids. Furthermore, it is a selectively permeable membrane
that controls the diffusion of erosive acids to the tooth surface. Therefore, salivary
pellicle can protect the tooth surface from erosive demineralization. The protective effect
of salivary pellicle depends on the intraoral location, tooth substrate, thickness, formation
time, composition, the pH level of erosive acids, and exposure time. This concise review
aimed to provide an overview on factors influencing the protective effect of salivary
pellicle against dental erosion.
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Introduction

Dental erosion is the dissolution of dental hard
tissue by chemical processes due to intrinsic and extrinsic
acids without bacterial involvement.!'®) It causes tooth
hypersensitivity, discomfort, imperfect aesthetic of tooth,
alteration in tooth shape, and loss of function.> The
prevalence of dental erosion has significantly increased.®
It is a consequence of extensive consumption of acidic
foods and drinks or suffering from gastrointestinal
diseases.)

The salivary pellicle is an important protective factor
against dental erosion.” It is a thin proteinaceous film that
covers the tooth surface.!!) It forms immediately after the
exposure of the tooth surface to oral fluids.®) The salivary
pellicle consists of adsorbed salivary proteins, lipids,
and carbohydrates.*”) The salivary pellicle lubricates
the teeth during mastication and speech due to adsorbed
salivary proteins such as mucin.(>?) It is crucial to serve as
a lubricant between teeth and other oral structures.(®7-1?
It reduces their friction coefficient.””>'") Consequently, the
lubrication function of the salivary pellicle could reduce
tooth wear.(:'") Besides, the saliva pellicle maintains
mineral homeostasis by interacting with various types
of saliva.>!") It ensures that the calcium concentration
on the tooth surface remains a supersaturated state, thus
preventing the dissolution of the tooth surface.”-!1
Moreover, calcium-binding proteins within the salivary
pellicle inhibit the excessive precipitation of calcium and
phosphate.+7:%11)

Another important function of the salivary pellicle is
protecting the tooth surface from erosive demineralization
by serving as a barrier and inhibiting direct contact between
erosive acids and the tooth surface.('>!®) The salivary
pellicle is a selectively permeable membrane that regu-
lates the acid diffusion rate and modifies the transpor-
tation of calcium ion, phosphate ion, and proton.(-%14
Thus, it could delay the dissolution rate of the tooth
surface from erosive demineralization.'> Furthermore,
the salivary pellicle maintains the level of calcium and
phosphate ions between saliva and the tooth surface.(!*)
These ions can diffuse freely among the salivary pellicle,
saliva, and the tooth surface.'®) Consequently, the salivary
pellicle plays a crucial role in maintaining the equilibrium
between erosive demineralization and remineralization on
the tooth surface.(!?)

It should be noted that salivary pellicle alone may not
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have sufficient protective effect.(”) The protective effect
of the salivary pellicle depends on many factors such as
its intraoral location, tooth substrate, thickness, formation
time, composition, pH level of erosive acids, and exposure
time of erosive acids.>'>!71®) Understanding the role of
these factors is beneficial to increase the protective effect
of salivary pellicle in preventing dental erosion.(’-!?)
Therefore, this concise review aimed to provide an over-
view on factors influencing the protective effect of sali-

vary pellicle against dental erosion.

Protective effect of salivary pellicle in the
literature

The literature search of this concise review was
conducted on three databases, EMBASE, PubMed, and
Scopus, to recruit articles published between 1 January
2000 and 30 September 2024. The keywords used in the
search were (“Salivary pellicle” OR “Acquired salivary
pellicle” OR “Acquired enamel pellicle” OR “Acquired
dentin pellicle”) AND “Protection” OR “Protective ef-
fect*” OR “Anti-erosion” OR “Anti-erosive”) AND
(“Tooth erosion” OR “Dental erosion” OR “Eroded” OR
“Erosive lesion” OR “Erosive tooth wear”). The inclusion
criteria were (i) studies that assessed the protective effects
of salivary pellicle and (ii) studies published between
1 January 2000 and 30 September 2024. The exclusion
criteria were (i) studies on another type of tooth loss such
as attrition, abrasion, and abfraction, (ii) studies of the
protective effects of a salivary pellicle in animal study, (iii)
studies on the anti-erosive effect of topical anti-erosive
agents, (iv) studies on mucosal pellicle or whole saliva or
dental plaque, (v) studies on restorative materials, and (vi)
studies published in not English language. Figure 1 shows

a flowchart of our systemic search of this concise review.

Factors influencing the protective effect
of salivary pellicle against dental erosion

Intraoral location of salivary pellicle

The intraoral location of the salivary pellicle relates to
the salivary gland.*-?? Different salivary glands influence
the composition, thickness, and protective effect of the
salivary pellicle. Parotid salivary glands mainly secrete
amylase and proline-rich proteins (PRPs).?? It produces
serous saliva, which contains more fluid composed of

water and proteins.®®) The serous saliva has a high
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Figure 1: Flowchart summarizing the reference selection process.

buffering capacity.(23) Meanwhile, sublingual salivary
glands mainly secrete mucins and lysozymes.(zo) It pro-
duces mucous saliva, which contains high glycoprotein
mucin.®®) The mucous saliva has a high flow rate and
low buffering capacity.>®) Therefore, salivary pellicle
derived from mucous saliva is easy to dissolve and has less
protective effect.22% In addition, the occlusal surface of
posterior teeth and the incisal edge of anterior teeth are
covered by salivary pellicle originating from mucous sali-
va.?3) Consequently, these surfaces have been reported as
prone to dental erosion.>® Moreover, the salivary pellicle
at the area of mixed sublingual and submandibular sali-
vary glands has a high level of mucins.®* It can provide
high protective effect against dental erosion.*¥ It should
be noted that the protective effect of intraoral location of
salivary pellicle in previous studies was inconsistent and
inconclusive, depending on the study design and meth-

odology.20:23:29)

Tooth substrate

Some studies reported that salivary enamel pellicle
provided a superior protective effect than the salivary
dentine pellicle.('??%2%) Moreover, the salivary enamel

pellicle exhibited a twofold protective effect compared

to the salivary dentine pellicle.® It would be that during
salivary dentine pellicle formation, adsorbed salivary
proteins attach to either the dentine surface or dentinal
tubule.?”) Dentinal tubular fluids may interfere with the
formation of the salivary dentine pellicle.?”) Furthermore,
numerous enzymes within the dentine structure, including
matrix metalloproteinases and other proteolytic enzymes,
can be released into the surrounding area following
erosive acids attack.('?) These enzymes cause proteolytic
activity of the adsorbed salivary proteins, potentially

resulting in the dislodgment of the salivary pellicle.!?

Thickness of salivary pellicle

The intraoral location of the salivary pellicle and type of
salivary glands in the oral cavity influence its thickness.(!>27)
The thickness of the salivary pellicle on the buccal site at
the maturation stage is thicker than the palatal site.%) Sali-
vary pellicle near salivary duct openings is thinner.?”) The
salivary pellicle on the lingual surface of the lower teeth
is the thickest.'?) On the contrary, the salivary pellicle on
the palatal surface of the upper teeth is the thinnest.(!?)
Furthermore, at the same intraoral location, the thicker
salivary pellicle has a greater protective effect against

dental erosion than the thinner salivary pellicle.('>
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Formation time of salivary pellicle

It takes 60-120 minutes for the salivary pellicle to
reach the maturation stage of formation time.®'?) Many
in situ studies have investigated the protective effect of
different formation times of salivary pellicle.(1:6-20-28)
The results showed no significant differences in the pro-
tective effect of salivary pellicle with the formation time
of 3 minutes, 30 minutes, 1 hour, and 2 hours.!!-0-20-2%)
Remarkably, even a salivary pellicle that formed in just 3
minutes was effective in protecting the tooth from dental
erosion.(!) Nevertheless, another study showed that the
salivary pellicle formed at a short-term was more soluble
and rapidly dissolved during acidic demineralization.!V
Consequently, the salivary pellicle formed in 2 hours,
effectively supported its maximum anti-erosive pro-
perties.(’:”) Notably, previous studies showed inconsis-
tent results of the protective effect of various formation
times of salivary pellicle.(>1%142%) Hence, further study is
required to confirm its thickness and the protective effect

of the salivary pellicle.

Composition of salivary pellicle

Adsorbed salivary proteins are a critical factor in the
protective effect of the salivary pellicle.*???) Previous
studies reported that the composition of salivary pellicle in
dental erosion patients differed significantly from healthy
volunteers.' 13 The level of total proteins, statherin,
and calcium-binding proteins in the salivary pellicle of
dental erosion patients was reduced.!!'3?) These proteins
are acid-resistant proteins, maintain calcium and phos-
phate ions on the tooth surface, and have a strong adsorp-
tion capability to hydroxyapatite of tooth structure.(’:'®)
Hence, the salivary pellicle from dental erosion patients
had a less protective effect than normal salivary pellicle
from healthy volunteers.!133) However, the levels of
mucins, albumin, and carbonic anhydrase were not sig-
nificantly different in dental erosion patients and healthy
volunteers.*!:15) In addition, lipids components such as
phospholipids and fatty acids influence the composition
and ultrastructure of salivary pellicle.%3" It also has an
important role in the bioadhesion processes on the tooth
surface.®! Although phospholipids and fatty acids can
modify the salivary pellicle, the study of lipids on the
protective effect of the salivary pellicle is still limited.!
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pH level of erosive acids

Erosive acids can demolish the outer layers of sali-
vary pellicle during erosive challenge.'® Consequently,
the protective effect of salivary pellicle can significantly
decrease with the increased acidity of acids.'® The se-
verity of salivary pellicle destruction depends on the pH
level of erosive acids.!7'®) The pH of common commer-
cial acidic beverages is approximately 2-3.2) Carbonated
drinks have a lower pH than fruit juices.3? Carbonated
drinks have tenfold more erosive potential than fruit
juices.(1”32) Therefore, it can reduce salivary pellicle by
half compare to fruit juices.!”) Notably, a low pH level
of the acids with prolonged exposure time would syner-
gistically diminish the protective effect of the salivary

pellicle.®

The exposure time to erosive acids

Salivary pellicle counteracts erosive acids at the first
second of exposure.!”) During the erosive challenge, the
binding forces between the tooth surface and the salivary
pellicle layer are decreased.?®*% Adsorbed proteins of the
salivary pellicle are detached, and the salivary pellicle is
partially dislodged.®*¥ In addition, prolonged exposure
time to erosive challenge can delay the re-organization
and repair phases of the salivary pellicle.?%** Ultimately,
prolonged exposure time results in a loss of structure and

protective effect of the salivary pellicle.(!83%)

Modification of salivary pellicle against
dental erosion

Modification of the salivary pellicle is an important
concept to improve the protective effect of the salivary
pellicle by altering the ultrastructure of the pellicle®>3¢),

modifying the composition of the pellicle*¥

, and promot-
ing rehardening of the softened tooth surface by provid-
ing mineral contents from salivary pellicle.®” To date,
nutritional components such as casein in milk, polyphe-
nolic compounds, lipophilic agents, fluoride, albumin, and
xanthan gum have been investigated to modify salivary
pellicle.

In preventive dentistry, modifying salivary pellicle
could be developed to prevent and manage dental erosion.!!”)
Fluoride is the most common agent that has been in-

vestigated for modifying salivary pellicle against dental
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erosion."” Sodium fluoride, stannous fluoride, amine
fluoride, and silver diamine fluoride had a positively
synergistic effect with salivary pellicle against dental
erosion.!436:3839 It could be explained that fluoride can
be incorporated with the adsorbed salivary proteins during
salivary pellicle formation.*®) After that, the composi-
tion of salivary pellicle may change properties to obtain
more acid resistance.*?) The fluoride may facilitate the
adsorption of adsorbed salivary proteins such as mucins
and albumin on the tooth surface.*'**?) Furthermore,
fluoride can increase the thickness of salivary pellicle on
the surface.*%*? Therefore, fluoride is a promising agent
that enhances the protective effect of the salivary pellicle

against dental erosion.

Conclusions

Salivary pellicle is a thin layer that covers all
tooth surfaces. The salivary pellicle serves as a physical
barrier to impede direct contact between erosive acids and
the tooth surface. It is a semipermeable membrane that
facilitates mineral ions diffusion. In addition, adsorbed
salivary proteins, such as mucins, statherin, and PRPs in
the salivary pellicle, contribute to its buffering capacity.
The protective effect of salivary pellicle depends on two
factors: 1) characteristics of the salivary pellicle, such as
intraoral location, tooth substrate, thickness, formation
time, and composition and 2) characteristics of erosive
acids, such as pH level and exposure time. Therefore,
these factors should be considered to enhance the pro-
tective effect of the salivary pellicle in preventing dental
erosion. Future research should further investigate these
factors to optimize the therapeutic applications of salivary

pellicle in dental care.
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