
Sylc – the science behind 
the powder 

An appraisal of the evidence for bioactive glass in dentistry
Sylc is a therapeutic prophy powder that decreases dentinal hypersensitivity, uniquely 
repairs dental tissues and brightens teeth. Sylc is proven to clean, polish and desensitize 
by remineralising dentine surfaces in one treatment.  Unlike sodium bicarbonate which is 
contraindicated for some patients, Sylc is suitable for most patients.

This truly innovative product is based on the unique properties of bioactive glass also 
known as Novamin and is applied by air polishing systems (or, the Sylc SmarTip adapter) for 
minimally invasive dentistry.   

Using Sylc, intraoral cleanup is less troublesome for both the clinician and the patient.  
Sylc is an optimised calcium sodium phosphosilicate powder with spherical particle size 
characteristics. These optimally sized particles minimize problematic jet clogging and 
produce less mess and cleandown after the procedure, all without any residual, unfavourable 
taste or contraindications.  

Sylc contains bioactive glass of an average 30 – 90 microns.  At an operating air pressure 
of the recommended 40 psi, Sylc particles are the optimum size for effective cleaning and 
brightening tooth enamel and for desensitisation by occluding dentinal tubules.  

So let’s take a closer look into the history, clinical development and scientific evidence behind 
this powerful triple-action prophy powder; but first some background on air polishing.

White Paper Report



Air polishing
According to Gutmann1, air polishing equipment was invented by Dr 
Robert Black as early as 1945 and the first air polishing equipment was 
introduced to the dental market in the late 1970s.

A decade later many studies had been published showing the 
technique of air polishing to be an effective and efficient method of 
removing extrinsic stain and plaque from tooth enamel2-7. Researchers 
also found that air polishing requires much less time than traditional 
methods and removes stain three times as fast as using a hand 
instrument2-6. According to Professor Caren Barnes of the University 
of Nebraska8, air polishing has also been found to be less tiring to 
the clinician3. Air polishing represents the most significant advance 
in prophylaxis technique since the introduction of handpieces and 
prophylaxis angles5.

Air polishing should not be confused with air abrasion. Air abrasion 
uses more air pressure and particles which are more abrasive as 
it is used for procedures such as removing carious enamel and 
for roughening the enamel surfaces prior to bonding9,10. The most 
common abrasive powder used in air abrasion is   aluminium oxide 
which has a Mohs hardness index number of nine, which is four to five 
times more abrasive than air polishing powders.

Unfortunately for those patients with hard-to-remove stains, the 
hardness and abrasiveness of sodium bicarbonate requires higher air 
pressure settings and extended periods of time to remove the stain, 
yielding an increased risk of sensitivity. Sodium bicarbonate powder 
also has a tendency to clog the air polisher nozzle in some air  
polishing units.

 
Novamin – the bioactive glass powder  
with powerful properties
Bioactive glass was created in 1969 by Professor Larry Hench at 
University of Florida as a bone graft substitute. Since that time its 
usage has expanded from orthopaedics into periodontal applications 
and for rebuilding dental tissues, its most recent use is as Novamin, 
an ingredient in many dental materials11. The composition of the glass 
material is 24.5 per cent calcium, 24.5 per cent sodium and 6 per cent 
phosphorus with the remaining 45 per cent being the silica network 
which binds the other three elements into the amorphous structure.

This bioactive glass dissolves over time releasing sodium, calcium 
and phosphorus ions. In fact, according to Dr Ian Thompson of King’s 
College London, studies12 have shown that over the first twenty 
minutes in an aqueous environment these escaping ions precipitate 
onto the enamel and dentine surface, forming a calcium phosphate 
layer. Over the following twelve hours that calcium phosphate 
mineralises and crystallizes into hydroxycarbonate apatite (HCA).  

 
Cleaning and brightening teeth
Laboratory studies on extracted teeth have demonstrated Sylc’s gentle 
but powerful ability to quickly remove extrinsic stain from tooth enamel.  
Figure 1 shows a single extracted tooth heavily stained. 

After sixty seconds, air polishing with sodium bicarbonate has been 
only partially successful. In contrast, the balance of the stain was totally 
removed by Sylc in just twenty seconds.

In a recent study13 at Kings College London Dental Institute, it was 
found that bioactive glass (Sylc) offered a more effective stain removal 
system and better whitening effect compared to sodium bicarbonate.  
The bioactive glass system also provided a more acceptable clinical 
experience for patients. (Table 1) 

 

 
 

 

Sylc – an answer to dentinal hypersensitivity
It is estimated that some seventeen per cent of adults in the US have 
at least one or more sensitive teeth14.  An epidemiological study15 in the 
UK indicated that up to fifty seven per cent of people questioned claim 
to suffer from dental hypersensitivity (DH).

Other epidemiological studies (questionnaire and clinical) have 
indicated 4-69% of the populations studied experienced some degree 
of discomfort from DH16 although this figure is somewhat reduced 
following clinical examination17. Females appear to suffer more than 
males presumably due to their overall health care and better oral 
hygiene awareness. Prevalence of the condition appears to peak at the 
end of the third decade and the beginning of the fourth18.

The aetiology of the condition 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 areas19.  Yoshiyama et al.20, 

21 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”19.
  

	  

	  

	  

	  

	  

	  

Figure 1 – Action on enamel surfaces
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Table 1

Pre-op average
Post-op change from  
pre-op measurement

Two week follow up change 
from pre-op measurement

Good oral hygiene Sylc B1 2 shades whiter 1 shade whiter

Sodium Bicarbonate B1 1 shade whiter 1 shade whiter

Poor oral hygiene Sylc C2 4 shades whiter 3 shades whiter

Sodium Bicarbonate C2 2 shades whiter 2 shades whiter

According to Gillam18, these findings appear to be consistent with 
Brännström’s (1963) Hydrodynamic Theory of stimulus transmission 
across dentine22. 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. Currently there are 
two main approaches for the treatment of DH based on the 
Hydrodynamic theory namely: 1) tubule occlusion and 2) blocking 
nerve activity through direct ionic diffusion (increased potassium ions 
concentration acting on the pulpal sensory nerve activity)23.   

Banerjee and colleagues13 suggest that there are many approaches 
to the treatment and prevention of dentinal hypersensitivity.  
Treatment of the tooth with a chemical agent that penetrates into 
the dentinal tubules and depolarizes the nerve synapse, so reducing 
sensitivity by preventing the conduction of pain impulses, is a 
method used in daily use toothpastes (eg potassium nitrate)24,25,.    
An alternative approach is to treat the tooth with a chemical or 
physical agent that 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)26,27. 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 material28.  
 
There is a need therefore for dental materials that can chemically 
react with dental tissues, adhering to tooth structure, so significantly 
reducing the possibility of re-opening 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 (NovaMin Technologies, USA) 

provide such ions for remineralisation29,30,31. Additional technologies, 
but with a differing mechanism of action, such as Tooth Mousse 
(GC, USA) provide a source of calcium for surface remineralisation.
 
A novel cleaning and desensitising prophy-powder Sylc, based on 
bioactive glass technology, has now been developed by OSspray 
Ltd, UK which aims to occlude open dentine tubules, whilst 
leaving calcium phosphate ions adhered to the surface, in a single 
application via an air-polishing treatment. 

A number of studies on the properties on bioactive glass have been 
conducted and published over the past two years.  Banerjee et al13 
(Table 1) found that bioactive glass air polishing was more clinically 
and statistically effective at desensitising teeth in both good and 
poor hygiene groups than sodium bicarbonate.  Bioactive glass 
also provided better overall patient comfort during the procedure13.  
Furthermore, Banerjee and colleagues also demonstrated that the 
bioactive glass powder had a significant longer term desensitising 
effect compared to sodium bicarbonate powders13.

 
Repairing tooth surfaces
A number of researchers have shown bioactive glasses bond to 
collagen fibre32,33. These bioactive glasses, (Novamin and Sylc 
products) all contain calcium and phosphate in proportions similar to 
those in natural hard tissues. When in an aqueous environment they 
react by partial dissolution to form hydroxycarbonate apatite (HCA) on 
their surface. HCA is an extremely hard mineral, similar to natural tooth 
enamel, which repairs the surface and provides a protective layer. A 
further study34 has shown that bioactive glass interacts with dentine 
after soaking in whole saliva and that Novamin can adhere to dentine.
 
If, as has been demonstrated, bioactive glass can adhere to dentine, 
what benefits can it offer?  Burwell and colleagues35 conducted in 
vitro studies which found that Novamin alone, and in combination with 
fluoride, can enhance the “remineralisation” of enamel and dentine 
lesions, as well as prevent demineralisation from acid challenges.
 
It is important to understand that mineralising processes may also 
occur via the tubular fluid.  This fluid is very similar to the extracellular 
fluid that, in conjunction with the odontoblast processes in the dentine 
tubules, orchestrates mineralization processes35. 
 
A 2010 study36 by Sauro, Watson and Thompson at King’s College, 
London compared the extent of dentine repair induced by different 
bioactive substances contained in prophy pastes or air polishing 
powders.

Using a spectrophotometer tooth surfaces were assessed pre, post and at a two week follow-up appointment.

Mean (SD)

Sylc 7.9 (±1.4)

Sodium Bicarbonate 5.4 (±2.0)

Patient comfort was assessed using a 10 point Visual Analogue 
Scale to rank their overall experience (n=50)

1 = Very poor –10 = Very good
Post-treatment 

sensitivity 
Two week follow up  
sensitivity reduction

Sylc 45% reduction 40% reduction

Sodium 
Bicarbonate

  6% reduction 17% increase

Sensitivity was assessed using a 6 point Visual Analogue Scale to rank 
sensitivity of the treated teeth

Figure 2 – Less sensitivity

Pre-cleaning 46 open 
tubules

Post treatment with 
Sodium Bicarbonate 
26 open tubules (water 
soluble, easily dissipated)

Post-treatment with SylcTM 
powder 16 open tubules 
(Non-soluble, forms HCA, 
repairs surfaces)
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The experiments performed in this study showed a substantially higher 
dentine remineralisation induced by bioactive glass powder compared 
to the other materials used in this study:

•	 Sylc	bioactive	glass	(air	polishing,	prophy	cup)

•	 Cavitron	Prophy-Jet	(air	polishing)

•	 AIR-flow	powder	PERIO	(air	polishing)

•	 GC	Tooth	Mousse	(prophy	paste,	prophy	cup)

•	 Colgate	Sensitive	Pro-Relief	(prophy	paste,	prophy	cup)

•	 NUPRO	NUSolutions	(prophy	paste,	prophy	cup)
 
When the Sylc material was applied as a dry powder via an air polishing 
system, or when slightly damp via a rubber cup, the level of tubule 
occlusion was significantly higher than that of the other air polishing 
powders (Cavitron prophy jet, EMS Air-flow perio) and polishing pastes 
(Tooth Mousse, Colgate Sensitive Pro-Relief and Nupro).  The bar chart 
below (Table 3) shows the level of occlusion achieved.
 
Microscopic and spectroscopic analysis of the surface after the Sylc 
application indicates the material has penetrated into the tubules and 
then formed the HCA mineral to aid protection of the tooth surface.
 

Mechanism of action
The mechanism of action of Sylc in repairing the tooth surface is 
well known and has been extensively published. Principally, the 
bioactive glass powder will adhere to the exposed dentine resulting 
in relief of dentine hypersensitivity. The particles may also assist in the 
remineralisation process. This mechanism of action can be broken 
down into a number of steps: 

1)  When calcium sodium phosphosilicate (Sylc) is immersed into  
 an aqueous environment such as saliva or body fluids, there is an  
 immediate release of sodium ions (Na+) that can slightly increase the  
 local pH and increase the surface area of the particles33,37,38.

2)  This rapid exchange of ions allows calcium (Ca2+) and phosphate  
 (POx

-y) species to be released from the Sylc particle. There is also a  
 modest, localised, transient increase in pH from the sodium release. 

3) These early surface reactions result in a surface that is hydroxylated,  
 carries a negative surface charge and is highly porous on a nano  
 scale. These attributes help bind the particles to the dentine as well  
 as to facilitate the precipitation of calcium and phosphate. The  
 modest increase in local pH also aids in the formation of a biological  
 type of calcium phosphate.

4) As the reactions and the deposition of the Ca-P complexes  
 continue, this layer crystallises into hydroxycarbonate apatite,  
 which is chemically and structurally similar to biological apatite35.  
 This continuous release of ions from the Sylc particles that results in  
 the formation of an HCA layer is the principle mechanism that allows  
 for the continuous occlusion of dentine tubules.

Consequently the chemical reactions initiated by Sylc (calcium sodium 
phosphosilicate) to promote the formation of an HCA may also be 
useful in treating demineralised tooth structure and/or protecting the 
surface from further demineralisation.

Table 3



Pre-treatment view of 
cavity                             

Post-treatment view           Cross-sectional view         

What’s the future potential for Sylc?

Sylc SmarTip – single use disposable  
airpolishing system
 
For clinicians who would like to use the Sylc products but do not 
have access to air polishing equipment, OSspray has developed 
a simple, single use, disposable device which will deliver the Sylc 
powder without the cost of buying a piece of hardware. The new 
product is called Sylc SmarTip and will be available in late 2010. 
SmarTip delivers Sylc to the tooth surface dry, without water, 
but still provides all the clinical benefits of stain removal, tubule 
occlusion and rebuilding of tooth structure.

The SmarTip handpiece adapter
 
Caries removal
 
Osspray will launch a new formulation of Sylc designed specifically 
for the selective removal of enamel caries. The Sylc-CR powder has 
the same chemical structure as the original prophy powder but the 
particle size is designed to be able to preferentially remove the carious 
enamel and to deposit a new mineral layer on the enamel surface to 
arrest the lesion and provide long term protection. 

In vitro research shows Sylc-CR powder provides a less invasive 
treatment therapy and is significantly more selective at removing a 
carious lesion than the dental bur. Comparative tests show that Sylc 
is more effective than any other air polishing or air abrasion powder 
currently available. 

The Sylc-CR product will be available  
in early 2011.

 
* Novamin is a registered trademark of Novamin Technologies, USA.
* Sylc is a registered trademark of OSspray Ltd
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