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AGENTS USED FOR ENAMEL REMINERALISATION AND REDUCING DENTIN
HYPERSENSITIVITY: A COMPREHENSIVE REVIEW
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Ukrainian Medical Stomatological Academy

3acobu peminepanizauii He TiflbKu NMOCUITIOI0TE PESNCTEHTHICTL €Malli, asle TaKoX MOXYTb 3aKyrnoproBaTv AEHTUHHI KaHa-
JIbLYi, 3HYDKYIOYM HyTmMBICTb 3y6iB. CTaTTsl MICTUTL Or/154 PI3HNX AOCTYIHUX areHTIB, SIKi BUKOPUCTOBYIOTLCS V1S PEMIHE-
panizauii emani Ta /likyBaHHs rinepyyT/mMBoCTi AeHTuHY. TpaanuUiviHi Topuan, Lo BUKOPUCTOBYIOTLCS Y BUITISAI pO34n-
HiB, /1aKiB, MiHW, resiB, 3yO6HUX nact, rnPOAEMOHCTPYBAa/IM HU3bKY PEMIHEPA/II3YIOHY | JECEHCUTU3YIONY 34aTHICTL B r0piB-
HSIHHI 3 HOBUMY QTOPYMICHUMM MPpOAYKTamu. [7Inboke ¢TopyBaHHS € eEKTUBHIUM METOLOM 3MEHLLIEHHS TiNePYYTIMBOCTI
JEHTUHY 3 TpUBa/IMM €DeKToM, Horo pemiHepaniayroda 34aTHICTb BUKOPUCTOBYETLCS A/15 JIiKYBaHHS Ta NpoQinakTvku
r1o4YaTkoBOIro Kapiecy i repmetusalii gicyp. Xoqa criosiykm ¢ocghaty KasbLito rMpoAEMOHCTPYBaIM NMEPEBAry nNepes Tpa-
AnLiviHuMn ¢bTopuaamMn B pemMiHepaniaadii, IXHs AeCEHCUTU3YroYa 34aTHICTL He 6yna MiaTBEPAKEHa AOCTATHLOK Ki/lbKiC-
TIO AOC/IKEHb. BUKOPUCTaHHSI GIOaKTUBHOIO CK/1a A/1S1 PEMIHEPani3aLlii 1@ 3MEeHLLIEHHS rinep4yT/IMBOCTI AEHTUHY € [0~
CUTb MEPCIIEKTUBHMUM, aJle LO6 [OBECTU HOro eQeKTUBHICTL HEOOXIAHI noganbiui gocaign. «Curodont» i CUHTETUYHMY
HaHorMAapoKcManaTuT i3 6IOMIMETUHHMX CUCTEM 10Ka3asm A00pi pe3ysibTaTy, ane 415 JOBEAEHHS iX K/IHIYHOI edekTnB-
HOCTI MOTPI6HI A0AATKOBI Cripobu. HemMae CyMHiBY, LUO enekTPOGOope3 CriosyK KasbLito i TOpy 3a/IMLEETCS HaubibLL
epeKTUBHNUM METOLOM PEMIHEPASI3YOHOI TEpariij, K rMpoBOAUTLCS HAa CTOMATOJIONYHOMY NPUMOMI, MPOTE Horo rnoTeH-
LiViHWi eqbekT y 3HWKEHHI rinepyyT/imMBOCTi 3y6iB MOBUHEH 6yTu KpaLye OLiHEHWY. EQeKkTUBHICTb pi3HUX BuAiB s1a3epis
OKPEMO abo B roEAHaHHI 3 peMIHEPasli3ytounM areHToM 6yria MiaTBEDIKEHa B OCHOBHOMY AOC/IKEHHSIMU in Vitro, OTXKe,
MOTPIOHI K/IiHIYHI BUIPOBYBaHHS, SIKi A0BEAYTL iX nepesBarn. B HewjogaBHux poboTax AEHTUHHI repMETUKM Ta AECeHCH-
Tanzepu, SKi 06TypPyIOTb AEHTUHHI KaHarblLi, NepEeBEPLLYBa/M TPAANLIVIHI OTOpuAN | CUHTETUYHI HAHOMMAPOKCUANAaTUTY.
B 1041 )xe Yac AaHi npo egeKkTUBHICTL Crioslyk ¢ociaty KasibLito Ta r/IMbOKoro (TopyBaHHs Had AEHTUHHUMY repMETH-
Kamu Ta iHribitopamm HEPBOBOI YyT/IMBOCTI € CYrneEPEYIMBUMY | BKa3ytoTb Ha TE, WO HEOOXIAHI 4OAaTKOBI AOC/ian A
rOr/IMONIEHHST HaLLNX 3HaHb PO HEAOCTATHbO BUBYEHY 06/1aCTb 3HWKEHHS YyT/IMBOCTI AEHTUHY. He3Baxatoun Ha HOBI
LOCSrHEHHS, [AeanbHOro PEMIHEPAII3yroHOro 3acoby He icHye. OCTaHHI A4ECATU/IITTS CTOMATOJIOrNS 3p06m/1a 3HaqYHi KDOKU
Ha LWIsSIXy 4O HEBJ/IOBUMOI METY PEMIHEpai3aLii emasi Ta AeceHcnbinizauii AEHTUHY, ane HeobXiAHI JOBrOCTPOKOBI KITiHi-
YH| KOHTPOJIbOBaHI AOCTIMKEHHS A/151 MIATBEPIPKEHHS Ta KI/IbKICHOIrO BU3HAYEHHS LiMX BUCHOBKIB, @ TaKOX U151 BU3Ha-
YeHHS A0AaTKOBUX QaKTopiB, SIKi MOXYTb MOTEHLIKOBATY Li MPOLECH.

KnroyoBi cnoBa: pemiHepanisadis, rinep4yTnmeicTb, AeCEHCUTU3ALISA, eMarb, OEHTUH.

Remineralisation agents not only strengthen enamel resistance, but also can occlude dentine tubules, reducing teeth
sensitivity. This article provides an overview of various available agents used for enamel remineralisation and dentin hy-
persensitivity treatment. Conventional fluorides are used in the form of solutions, varnishes, foam, gels, dentifrices,
showing low remineralising and desensitising ability as compared to newer fluoride-content products. Deep fluoridation is
an effective method for reducing dentin hypersensitivity for a long time; its remineralising potential is used for white
spot lesions treatment, caries prevention, and fissure sealing. Most novel fluoride compounds showed higher remineralis-
ing and desensitising abilities as compared to conventional fluorides. Deep penetration fluoridation is an effective
method for remineralisation and reducing dentin hypersensitivity in long time. Despite of the fact that calcium phosphate
systems have demonstrated a benefit over conventional fluorides in remineralisation their desensitising ability was not
confirmed by various studies. The use of bioactive glass in remineralisation and desensitisation is quite promising, but
further researches need to be undertaken to prove its efficacy. «Curodont» and synthetic nanohydroxyapatite from
biomimetic systems showed good results in the above-mentioned treatments, but more researches are required to con-
firm their clinical efficacy. There is no doubt that iontophoresis with calcium and fluoride substances is still the most ef-
fective method in the office remineralisation, however, its potential effect in desensitisation has to be better evaluated.
Efficacy of different kinds of lasers alone or in combination with a remineralisation agent has been confirmed mostly in
vitro studies, therefore, there is a lack of clinical trials to prove their benefit. In latter studies, dentin sealants and desen-
sitisers occluded dentin tubules were superior to conventional fluorides and synthetic nanohydroxyapatites. Simultane-
ously, the data about calcium phosphate and deep penetration fluoridation efficacy over such desensitisers as dentin
sealants and nerve sensitivity inhibitors are controversial and indicate that additional studies are required to deepen our
knowledge of the insufficiently explored area of reducing dentin hypesensitivity. In spite of the new advances, the ideal
treatment modality for remineralisation does not exist, Within last decades, dentistry has made significant steps towards
the elusive goal of enamel remineralisation and dentin desensitisation, but more long-term clinical controlled studies are
needed to confirm and quantify these findings, as well as to identify additional factors that can potentiate these proc-
esses.
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Introduction

Dental caries is a result of imbalance between remin-
eralisation and demineralisation. Enamel remineralisation
is described as the process of precipitation of calcium
and phosphate ions onto the tooth [1]. Fluoride ions are
also incorporated into fluor-hydroxyapatite, strengthening
the enamel structure, and assist in the enamel reminer-
alisation with phosphate ions dissolved in saliva [2].

Previous reviews have analysed contemporary devel-
opments in the remineralisation agents [3-6]. Reminerali-
sation strategies have focused on creating the remineral-
ising scaffolds within the lesions or adding calcium,
phosphate, stannous, and arginine to fluoride [5]. Such
agents can occlude dentine tubules reducing sensitivity
by preventing a dentinal fluid flow. lontophoresis and la-
sers potentiate remineralising and desensitising effects of
fluoride, calcium and phosphate substances [7, 8]. Unfor-
tunately, there are no studies that review the agents used
for enamel remineralisation and dentin hypersensitivity
treatment.

The aim of the research was to review the various
available agents used for enamel remineralisation and
dentin hypersensitivity treatment.

Results and their discussion.

Fluoride is the most utilized remineralisation agent. In
2010, fluoride was the most common treatment modality
and the only treatment for dentin hypersensitivity used
frequently by more than 50 percent of American dentists
[9]. The distant salts of fluorine used for interventions are:
sodium fluoride, sodium monofluorophosphate, stannous
fluoride, and acidulated phosphate fluoride.

Conventional fluorides

Duraphat® 5000ppm toothpaste (Colgate, USA) with
sodium fluoride was effective in caries prevention [10].
Pinto et al. [11] examined the influence of this high fluo-
ride toothpaste and arginine-carbonate toothpaste appli-
cations on dentinal tubules exposure followed by an acid
challenge. Although no significant differences have been
shown between toothpastes, they enhanced resistance of
the dentine surface, preventing dentinal tubules exposure
after the acid challenge.

The 8% Arginine-CaCO3 group exhibited statistically
significant reduction in the dentin hypersensitivity to day
28 than 1.23% NaF-gel [12]. Arginine is metabolized by
arginolytic bacteria which produce bases increased the
pH in the oral biofilm [13]. However, recent review found
insufficient evidence to support a caries-preventive effect
for the inclusion of arginine in toothpastes [14].

Systematic review of Marinho et al. [15] revealed that
reduction of DMF index in children with fluoride varnish
prevention was 43%, dmf — 37%, respectively. Unfortu-
nately, fluoride varnishes and gels showed low desensi-
tising ability as compared to other fluoride-content prod-
ucts [16, 17].

Silver diamine fluoride (SDF) - Saforide (Neo, Japan)
decreased level of hypersensitivity, but it is difficult to
compare the obtained results with dates of other studies
[18]. Chu et al. [19] found that annual application of SDF
was more effective in arresting dentin caries than appli-
cation of fluoride varnish every 3 months.

Deep-penetration fluoridation

Deep-penetration fluoridation was invented by A.
Knappwost, who offered Tiefenfluorid® (Humanchemie,
Germany), which consists of two solutions. When ap-
plied, the second solution reacts with the first one into the
enamel pores or the dentinal tubules occluding them by
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the crystals of calcium fluoride or magnesium fluoride. A
high concentration of fluoride ions provided remineralisa-
tion in the combination to calcium, phosphate, fluoride
crystals remained into the pores till 2 years [20]. Accord-
ing to Meto et al. [21] 100% of the second degree dentin
hypersensitivity cases were stabilized and successful
with Tiefenfluorid® for 2 long time. Gluftored® (Vladmiva,
Russia) and Ftorcalcit® (Lotus, Ukraune) have same con-
tent.

Ivanitskiy [16] claimed that after 1 year positive re-
sults of desensitising were found in all patients who were
treated with oral administration Calcium D3 Nycomed
(Takeda AS, Norway) and topical application Gluftored®,
whereas Desensyl -Vladmiva (Russia), which consist of
hydroxyapatite, strontium and potassium chlorides, re-
duced hypersensitivity in 88,4% patients, fluoride varnish
Belak®F (Vladmiva, Russia) — in 68,2%, respectively
[16]. Yarova et al. [17] used Belagel Ca/P (Vladmiva,
Russia) topically for dentin desensitising in the frontal
teeth and Ftorcalcit® - in the lateral teeth; intensity of den-
tin hypersensitivity decreased from 34,7 to 9,67% at 1
year after the initial treatment. Also deep fluoridation was
used for white spot lesions treatment [22], caries preven-
tion [3], and fissure sealing [23].

Calcium phosphate systems

Presently, the need to enhance the remineralising ef-
ficacy of fluoride is largely met by calcium phosphate sys-
tems. Desensitisers included calcium phosphate associ-
ates with water and occlude the dentinal tubules by the
hydroxyapatite crystals. Amorphous calcium phosphate
provides a higher degree of this occlusion and facilitates
deposition of the hydroxyapatite crystalls on enamel [24].
The research by Guglu et al. [25] is only one of various
randomized controlled studies that have demonstrated
significantly better remineralising effect of CPP-ACP (Ca-
sein Phosphopeptide-Amorphous Calcium Phosphate)
paste compared to a fluoride-containing varnish. Accord-
ing to Rosaiah and Aruna [26] CPP-ACP was more effec-
tive in reducing dentin hypersensitivity than crystalline
calcium phosphate at 6 months after the initial treatment.
Peshevar et al. [27] found no significant statistical differ-
ence in reduced desensitising in the fluoride varnish and
CPP-ACP paste groups at 2 months after the initial
treatment. CPP-ACP was significantly better in reducing
dentin hypersensitivity compared to propolis and sterile
water at 3 weeks after the initial treatment (P<0.01) [28].

Remineralisation effect of CPP-ACP had to be im-
proved in CPP-ACFP (with fluoride). However, Llena et
al. [29] did not find significant differences between CPP-
ACFP, CPP-ACP and the fluoride varnish in 3-months
study. Furthermore, in 3-months research by Madhavan
et al. [30] CPP-ACPF was less efficient in comparison to
fluoride varnish and propolis. Controversial results of
CPP-ACP and CPP-ACFP in dentin hypersensitivity re-
ducing may be explained by the absence of the standard
procedure to test desensitisers and the short time of
studies.

Freire et al. [31] showed that a 500-ppm low-fluoride
dentifrice supplemented with sodium trimetaphosphate
(STMP) was significantly superior to a 1100-ppm fluoride
dentifrice in lowering the caries increment of children.
Favretto et al. [32] reported that the addition of STMP to
fluoride toothpastes produced greater obliteration of the
dentinal tubules when compared with 1100-ppm fluoride
dentifrice. In vitro Teethmate® desensitizer (Kuraray Nori-
take Dental, Japan) containing tetra- and dicalcium
phosphates applied for 3 times consistently reduced den-
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tin permeability by 50% after 24 h, whereas fluoride var-
nish did not achieve such a result [33]. There is a need
for additional clinical studies to ascertain whether poly-
phosphates can influence remineralisation and desensiti-
sation.

Bioactive glass

Calcium sodium phosphosilicate (CSPS) is a bioac-
tive glass material that initially was incorporated in tooth-
pastes for dentin hypersensitivity. Recent meta-analysis
demonstrated that toothpaste containing 5% CSPS - No-
vaMin® (GSK, Great Britain) was more effective than the
negative control at relieving dentin sensitivity [34]. There
are no clinical data from randomised controlled studies to
prove its remineralising efficacy, however, in vitro No-
vaMin® dentifrice appears to have a greater effect on
remineralisation of the carious-like lesions when com-
pared to that of the fluoride containing dentifrice in per-
manent teeth [35].

Fluoride-containing aluminocalciumsilicate nanoparti-
cle glass dispersed aqueous solution — Nanoseal (NAN,
Nishin, Japan) is used as a desensitiser. In vitro the tu-
bule occlusion rates of Saforide were S|gn|f|cantly lower
than those of Nanoseal and Teethmate® desensitiser (P<
0.05) [36].

Biomimetic systems

Other promising direction in remineralisation is devel-
opment of biomimetic systems which help to regenerate
hard dental tissues. The first group of them, which does
not have commercial products and never has been used
in vivo, includes Dentine Phosphoprotein-Derived 8DSS
Peptides, amelogenin peptides, Poly (Amido Amine)
Dendrimers. These products exhibited a strong tendency
to self-assemble into the hierarchical enamel crystal
structures [4]. The second group included P11-4 pep-
tides, electrically accelerated and enhanced remineralisa-
tion, and nanohydroxyapatite which have used in pa-
tients.

P11-4 peptides are represented by self-assembling
peptide matrix Curodont Repair® (Curodont, Great Brit-
ain) which was rationally designed to promote formation
of hydroxyapatite. It has shown promising results as a
remineralisation agent in the initial carles regression as
compared to fluoride varnish Duraphat [37]. Schlee etal.
[38] showed that desensitiser Curodont D’ Senz® gel
(Curodont, Great Britain), which was applied within the
first week, as compared to 8% arginine and calcium car-
bonate toothpaste used throughout the whole 90 day
study, resulted in much higher patient satisfaction in the
dentin hypersensitivity treatment at day 7 and the higher
number of pain-free patients at day 7 and day 90.

Synthetic nanohydroxyapatite is another bioactive
material, whose nano-sized particles can strongly bind to
enamel surface and with fragments of plaque and bacte-
ria, acts as a filler to repair small holes and depressions
of enamel surface [39]. Nanohydroxyapatite gel had a
significant potential for enamel remineralisation around
restoration margins [40], but there were no well-designed
studies that confirm its high efficacy in comparison to
fluoride toothpastes. Synthetic nanohydroxyapatites were
effective in the reducing dentin hypersensitivity, but only
a few researches dealt with this problem [41, 42].

Despite the fact that iontophoresis has been widely
used for enamel remineralisation and dentin hypersensi-
tivity treatment in the former Soviet Union countries for
50 years, recently this technique has been introduced as
a novel method of tooth remineralisation - electrically ac-
celerated and enhanced remineralisation (EAER) [8]. A
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lot of studies have confirmed efficacy of iontophoresis
with calcium gluconate and sodium fluoride in the preven-
tion and the treatment of caries and non-carious lesions
[43]. In the study by Patil et al. [44] iontophoresis with
0.33% sodium fluoride gel closed 50% open dentinal tu-
bules. Therefore, more controlled studies with compara-
ble outcomes are still necessary before obtaining a de-
finitive answer to the question may iontophoresis en-
hance treatment outcomes of dentin hypersensitivity
treatment.

Lasers

Laser irradiation could increase efficacy of desensitis-
ing and remineralising agents. Low-energy Er:YAG laser
irradiation coupled with fluoride treatment may inhibit
enamel demineralization through the photothermal purifi-
cation of enamel hydroxyapatite, the inhibition of enamel
diffusion increased fluoride deposition on the enamel sur-
face, and the formation of fluoridated hydroxyapatite [45].
Moreover, reducing dentin hypersensitivity could be ex-
plained by coagulation of proteins of the dentin fluid and
discharging of the internal tubular nerve [46].

According to the study by George et al. [47], the diode
laser was more efficient in the decrease of teeth hyper-
sensitivity to fluoride toothpaste at day 30. Umberto et al.
[48] demonstrated that the diode laser showed a very
high capability to improve immediately the dentin hyper-
sensitivity, both alone and better in combination with
1.25% NaF gel. In vitro study by Ahrari et al. [49] found
that the application of diode laser through sodium fluoride
or CPP-ACPF did not produce any additional effects in
enhancing remineralization of white spot lesions,
whereas the combined application of diode laser with
Remin Pro® (Voco, USA), which is a dentifrice with hy-
droxyapatite, fluoride and xylitol, was effective.

In vitro study of Asl-Aminabali et al. [50] Nd:YAG la-
ser irradiation with CPP-ACP cream significantly in-
creased mineralisation of artificial white spots for 30
days. In vitro Nd: YAG laser irradiation alone and com-
bined with NovaMin® proved superior to NovaMin® alone
on the dentinal tubules occlusion [51].

In vitro studies that support Er:YAG laser superior re-
sistance to demineralisation of dental enamel are contro-
versial [45, 52] and can be explained by the absence of
standard procedure for evaluation. Yu et al. [53] reported
significantly reduced dentin hypersensitivity 4 weeks after
the Er:YAG laser desensitization treatment. Further stud-
ies are required to evaluate the long-term stability of the
obtained positive results and efficacy of this treatment
modality.

Efficacy of desensitisers with remineralising ef-
fect in comparison to other desensitisers

A lot of researches were dealt with comparison of ef-
ficacy of different desensitisers. To enhance the natural
repair process by calcium and phosphate from saliva and
plaque fluid fluoride is included in desensitisers from
other groups. In research by Tumanova et al. [54], the
intensity of dentin hypersensitivity at 1 year after the ini-
tial treatment was Iower with one-time application of den-
tin sealant Admira® Protect (Voco Gmbh, Germany) in
comparlson to potassium oxalate based desensitiser Su-
per Seal® (Phoenix dental, USA), and 1-month course of
fluoride varnish Bifluorid 12® (Voco Gmbh Germany) or
tooth paste with NovaMin Sensodyne® F. Other sealant
with fluoride MS Coat F (Sun Medical, Japan) showed
higher effect than sealant without fluoride MS Coat One
(Sun Medical, Japan) and same effect with dentifrice
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Fluor Jelly (6000 ppF) after acid challenge on extracted
teeth [59].

Synthetic hydroxyapatites did not show superiority to
desensitisers occluded dentin tubules. Neo Active Apatite
powder (Ghimas, Italy) was inferior to desensmser with
glutaraldehyde and potassium fluoride Vivasens® (Ivoclar
Vivadent, Liechtenstein) [41]. Unfortunately, this in vitro
research did not evaluate resistance of desensitisers to
the oral environment. Orsini et al. [42] evaluated three
dentifrices: the arginine-based, the strontium acetate—
based and the containing zinc-carbonate hydroxyapatite
nanocrystals; no significant differences in reducing hy-
persensitivity were observed in a subset of patients from
different groups that were followed up to 2 months.

Mosleh et al. [56] claimed that Curodont D'senz®,
Propolis extract, and ammonium hexafluorosilicate gel
demonstrated effectiveness in alleviating the hypersensi-
tivity symptoms, with propolis extract paste being the
most effective within 1 to 2 weeks and sustained up to 3
months.

Acidulated phosphate gel iontophoresis was more ef-
fective in reducmg dentin hypersensitivity than Adper
Scotchbond® Multi-Purpose Adhesive (3M ESPE, USA)
at the end of 2 weeks [57]. According to Konekeri et al.
CPP-ACP [58] was significantly more effective than po-
tassium nitrate (nerve sensitivity inhibitor) in reducing
cervical dentinal hypersensitivity at 6 weeks’ duration.
However, Walsh [59] did not find any differences be-
tween these agents at such duration and explained these
finding by different baseline scores of dentin hypersensi-
tivity.

In vitro study by Yilmaz et al. [60] evaluated the quan-
titative changes in dentin permeability after desensitiser
and following post-treatments. Potassium oxalate desen-
sitiser D/Sense® Crystal (Centrlx USA) was superior to
fluoride varnish Bifluorid 12° against artificial saliva post-
treatment. In this study, authors did not detect a reminer-
alisation effect of the Nupro Sensodyne Prophylaxis
Paste with Novamin® following artificial saliva post-
treatment for 24 hours. Citric and artificial saliva post-
treatments caused some reducing in the efficacy of all
studied desensitisers including Gluma® Self Etch bond
(Kulzer GmbH, Germany) by partly removing the deposits
formed on/within the tubules and caused a reincrease in
permeability.

In the research by Budzinsky et al. [61] Gluma® De-
sensitizer reduced dentin hypersensitivity in almost all
patients 12 months after the treatment in comparison to
iontophoresis with 2% sodium fluoride and deep fluorida-
tion Contrary to the results of this study, Petrushanko et

[62] claimed that Gluftored® was superlor to four
HEMA—contalnlng desensitisers: Acua Prep F (Bisco,
USA), Gluma® Detensmzer (Kulzer GmbH, Germany),
Seal and Protect™ (Dentsply, USA), and Butler protect
(Butler John O Co), immediately after application; only
10% patlents have dentin hypersensitivity 1 month after
Gluftored® using. These results may be explained by dif-
ferent baseline scores of dentin hypersensitivity and a
small number of patients.

Conclusions

Most novel fluoride compounds showed higher
remineralising and desensitising abilities as compared to
conventional fluorides. Deep penetration fluoridation is an
effective method for remineralisation and reducing dentin
hypersensitivity in long time. Despite the fact that calcium
phosphate systems have demonstrated a benefit over
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conventional fluorides in remineralisation their desensitis-
ing ability was not confirmed by various studies. The use
of bioactive glass in remineralisation and desensitisation
is quite promising, but further researches need to be un-
dertaken to prove its efficacy. «Curodont» and synthetic
nanohydroxyapatite from biomimetic systems showed
good results in the above-mentioned treatments, but
more researches are required to confirm their clinical effi-
cacy. There is no doubt that iontophoresis with calcium
and fluoride substances is still the most effective method
in the office remineralisation, however, its potential effect
in desensitisation has to be better evaluated.

Efficacy of different kinds of lasers alone or in combi-
nation with a remineralisation agent has been confirmed
mostly in vitro studies, therefore, there is a lack of clinical
trials to prove their benefit.

In latter studies dentin sealants and desensitisers oc-
cluded dentin tubules were superior to conventional fluo-
rides and synthetic nanohydroxyapatites. Simultaneously,
the data about calcium phosphate and deep penetration
fluoridation efficacy over such desensitisers as dentin
sealants and nerve sensitivity inhibitors are controversial
and indicate that additional studies are required to
deepen our knowledge of the insufficiently explored area
of reducing dentin hypesensitivity.

In spite of the new advances, the ideal treatment mo-
dality for remineralisation does not exist. Within last dec-
ades, dentistry has made significant steps towards the
elusive goal of enamel remineralisation and dentin de-
sensitisation, but more long-term clinical controlled stud-
ies are needed to confirm and quantify these findings, as
well as to identify additional factors that can potentiate
these processes.
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