
 

Aqueous Silver Nanoparticle Formulation for stain-free 
prevention of secondary tooth decay 
 
An advanced formulation of micelle-stabilised silver nanoparticles has strong 
antimicrobial activity, does not stain, and can be delivered deep into the pores of the 
dentine. This silver nanoparticle (silver NP) formulation can be used during normal 
dental filling procedures to prevent secondary (recurrent) caries. 
 

Secondary caries is the most common reason for 
dental restoration replacement. Given that 280 - 
350 million fillings are placed every year in the 
US, Europe and Australia, increasing the longevity 
of restorations is a human oral health priority.  

Antimicrobial silver preparations, including silver 
diamine fluoride (SDF), have been used for the 
prevention of tooth decay since the early 1970s. 
However, existing liquid silver products cause 
permanent dark staining of the teeth, limiting 
their usefulness.  

Researchers at the University of Otago have 
created a silver NP formulation for application on 
dentine without staining the teeth. It kills 
bacteria associated with caries to protect against 
development of secondary caries beneath 
restorations. 

Silver NP formulation 
The micelle-stabilised silver colloid preparation 
critically controls the size and shape of the silver 
nanoparticles, whilst keeping silver ions apart to 
prevent staining (Fig. 1) The resultant advanced 
formulation provides smaller-sized nanoparticles 
with enhanced antimicrobial activity that are 
ideally shaped to reach deep into the pores of the 
dentine. 

In vivo studies indicate the silver nanoparticles 
bind efficiently to both the organic component of 
dentine (principally collagen) and to the inorganic 
component (hydroxyapatite). 
 
 
 
 

 

 

 

 

 

 

Silver NP formulation use 
The silver NP formulation can be included after 
drilling in all standard filling procedures. It can 
be applied either to sound, freshly-cut and 
cleaned dentine surfaces, or directly onto carious 
tissue, in cases of deep decay. 

The silver NP formulation is a colourless, light-
sensitive liquid, which may be packaged in 
dropper bottles or single-use foil packages with a 
brush attached. 

About two drops (0.3-0.6 
µg silver content) is 
applied to the drilled tooth 
with a syringe or micro 
brush, and allowed to 
soak in for one minute. 
After washing, the entire 
restorative procedure 
continues as usual.  

 

 
Investment Opportunity 
Manufacturing and material costs for the silver NP 
formulation are low. At a retail price US$1.50-
$6.50 per filling, the formulation has a market 
potential of US$525 - $2,275 million across US, 
Europe and Australian markets. 

Otago Innovation is now seeking collaborators 
and partners with expertise and relevant 
resources to guide further translation into the 
market. 

IP Position 
The intellectual property is protected within PCT 
application PCT/NZ2014/000006 (also filed in US, 
Australia and New Zealand). Inventors: Dr Carla 
Meledandri and Dr Don Schwass of the University 
of Otago. 
  

Figure 2 Packaging example for silver NP formulation.  

Figure 1 Mechanism of silver NP formation on SDS-matrix 
and visualisation of silver NP in dentine pores. 



 
 
 
 
 

University of Otago 
Founded in 1869, the University of 
Otago is New Zealand’s oldest 
university and is home to the country’s 
only School of Dentistry. The 
University’s Faculty of Dentistry has an 
international reputation for clinical and 
research excellence. 

The advanced silver NP formulation is the result of 
a collaboration between two University of Otago 
researchers, Dr Don Schwass of the Department of 
Oral Rehabilitation, School of Dentistry, and Dr 
Carla Meledandri of the Department of Chemistry.  

Dr Carla Meledandri is a senior lecturer in the 
Department of Chemistry and a Prinicpal 
Investigator in the national MacDiarmid Institute 
for Advanced Materials and Nanotechnology.  Her 
research is focused on the design, synthesis and 
characterisation of functional nanoscale and 
nanocomposite materials, and the investigation of 
their efficacy for applications in the area of 
biomedicine.  

Dr Don Schwass is a Prosthodontist in the 
Department of Oral Rehabilitation, teaching 
Cariology, Restorative Dentistry, and 
Prosthodontics. He has over 17 years of private 
practice experience as a general dentist, and 
continues to work part-time in private specialist 
practice as well as his university commitments. Dr 
Schwass has been an independent advisor to New 
Zealand crown entities and the Dental Council of 
New Zealand for many years. 

 
 
 
 

Otago Innovation 
Otago Innovation Ltd is a wholly owned 
University of Otago company that is 
responsible for developing and 
commercialising the university’s 
intellectual property. 

To transfer groundbreaking ideas from the 
University of Otago to the world market place, 
Otago Innovation provides expertise in IP 
protection and supports scientific development of 
innovative technologies to the point of investor 
readiness. Technology transfer is in the form of 
sale, licensing or company formation. 

Otago Innovation actively seeks alliances with 
seed and venture investment companies, as well 
as with industry, particularly in the drug discovery 
and development, vaccine, diagnostic biomarker 
and medical device spaces. 
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Commercialisation Manager 
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Tel: +64 3 479 4145   
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Centre for Innovation, 87 St David Street 
PO Box 56, Dunedin 9054, New Zealand 

www.otagoinnovation.com 

 

 

 

See the silver NP formulation video

 
 

Dr Donald R Schwass  

Prosthodontist / Clinical Director 
School of Dentistry 
University of Otago 

Tel:  +64 3 479 3722 

donald.schwass@otago.ac.nz 
 
Dr Carla Meledandri  

Senior Lecturer 
Department of Chemistry 
University of Otago 

Tel:  +64 3 479 5378 

cmeledandri@chemistry.otago.ac.nz 
 


