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Aran Batth, Julian Zeolla, Hannah Gorgui-Naguib and Ian 
Thompson investigate how bioactive glass can help dentists 
combat sensitivity 

Dentinal 
hypersensitivity 
and the science 
of Sylc 

The aetiology of dentinal hypersensitivity 
(DH) is multi-factorial and not completely 
understood, although it has been demonstrated 
that the structure of dentine in the affected 
areas is altered, containing a larger number of 
patent dentine tubules than unaffected areas 
(Absi et al 1987). 

Yoshiyama et al (1989 and 1990) reported 
that a greater proportion of the tubules were 
patent in the sensitive areas and noted the 
presence of tubule–like structures situated 
superficially beneath the surface of sensitive 
dentine. 

Not all exposed dentine, however, is 
sensitive; evidence from SEM investigation 
of extracted teeth would suggest that there 
are differences between ‘sensitive’ and ‘non-

sensitive’ dentine in that there are more open 
dentinal tubules (with a greater mean orifice 
diameter) in sensitive dentine (Absi et al 
1987).

According to Gillam (2009), these findings 
appear to be consistent with Brännström’s 
1963 hydrodynamic theory of stimulus 
transmission across dentine (1984). This 
theory proposes that minute rapid shifts (in 
either direction) of the fluid within the dentine 
tubules (following stimulus application) may 
result in activation of the sensory nerves in the 
pulp/inner dentine region of the tooth. 

Methods of desensitisation
Currently there are two main approaches 
for the treatment of DH based on the 
hydrodynamic theory. Namely, these are: 
1. Tubule occlusion 
2. Blocking nerve activity through direct 

ionic diffusion (increased potassium ions 
concentration acting on the pulpal sensory 
nerve activity) (Berkstein et al 1987).

Banerjee and colleagues (2010) suggest that 
there are many approaches to the treatment 
and prevention of dentinal hypersensitivity.  

Treatment of the tooth with a chemical 
agent, which penetrates into the dentinal 
tubules and depolarises the nerve synapse, 
reducing sensitivity by preventing the 
conduction of pain impulses, is a method used 
in daily use toothpastes (eg potassium nitrate) 
(Markowitz and Kim 1992; Schiff et al 1998).   

An alternative approach is to treat the tooth 
with a chemical or physical agent, which 
creates a layer that mechanically occludes 
the exposed dentinal tubules, thus reducing 
sensitivity by preventing dentinal fluid flow 
– a method used by prophylaxis pastes and 
varnishes (eg potassium oxalate, ferric oxalate) 

Education aims and objectives
This article aims to describe some of the currently understood causes and 
mechanisms of dentinal hypersensitivity and discuss some of the proposed 
treatments.  

Expected outcomes 
Correctly answering the questions of page 54, worth one hour of verifiable 
CPD, will demonstrate that the reader understands the causes and mechanisms 
of dentinal hypersensitivity and how bioactive glass plays a part in possible 
treatment for it. 
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(Orchardson and Gillam 2000; Dragolich et al 
1993). 

Although both approaches are effective 
at reducing or eliminating hypersensitivity, 
the duration of the relief is variable. Dentine 
hypersensitivity usually re-occurs due to 
abrasion from excessive tooth brushing, 
chemical erosion or mechanical failure of the 
coating material (Kozlovsky et al 1989). 

Uses of bioactive glass
Consequently dental materials are needed 
that can chemically react with tissues, so 
significantly reducing the possibility of 
reopening occluded tubules. 

Progress has been made towards meeting 
this need through the development of 
materials that deposit calcium phosphate onto 
the tooth surface to mechanically occlude 
exposed dentinal tubules. 

Commercially available products such as 
NovaMin (GSK, UK) provide such ions for 
remineralisation. Additional technologies, but 
with a differing mechanism of action, such as 
Tooth Mousse (GC, USA) provide a source of 
calcium for surface remineralisation (Reynolds 
1987; Featherstone et al 1992; Du Min et al 
2008).

More recently bioactive glass, Sylc, has 
been used in a series of therapeutic prophy 
powder that provides four treatments in one 
application. It has proven to clean and polish, 
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decreases dentinal hypersensitivity, uniquely 
repairs dental tissues and brightens teeth to a 
natural whiteness. 

Sylc as a desensitising system
A number of studies on the desensitising 
properties on bioactive glass have been 
conducted and published.  Banerjee et al 
(2010) found that Sylc air polishing was 
more clinically and statistically effective at 
desensitising teeth in both good and poor 
hygiene groups than sodium bicarbonate.  Sylc 
also provided better overall patient comfort 
during the procedure.  Furthermore, Banerjee 
and colleagues also demonstrated that the 
bioactive glass powder had a significant 
longer-term desensitising effect compared to 
other powders

The experiments performed in this 
study showed a substantially higher dentine 
desensitisation induced by Sylc powder 
compared to the other materials; Cavitron 
Prophy-Jet (Dentsply, USA), Air-flow powder 
Perio (EMS, Switzerland), GC Tooth Mousse 
(GC, Japan), Colgate Sensitive Pro-Relief 
(Colgate Palmolive, UK) and Nupro with 
Bioactive glass (Dentsply, USA). 

When the Sylc material was applied via 
slightly damp rubber cup, the level of tubule 
occlusion was significantly higher than that of 
the other air polishing powders (Table 1).  
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