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 CLINICAL DEEP DIVE: COMPOSITE ADVANCES

S
econdary caries is a signifi cant 

cause of premature restoration 

failure and is a concern for 

both patients and dentists. That’s 

why I was so excited to hear about a 

long-lasting technology that inhibits 

bacterial growth and biofi lm for-

mation without the use of chemicals 

and without affecting the natural 

fl ora of the mouth. I wanted to learn 

all about it, so I sat down with the 

founder of Nobio, Dr. Ervin Weiss, 

and the company’s CEO, Yoram 

Ashery, to fi nd out more. 

There have been multiple 
attempts to incorporate 

antimicrobials into composite 
materials, so far with limited 
clinical impact. Why is that?
The incorporation of fl uorides, 

silvers or any other antimicrobials 

relies on the active agent being 

released out from the composite to 

affect the contaminated surround-

ings. That release causes the concen-

tration of the antimicrobial material 

to degrade in a relatively short time 

frame. So, there’s a limited time that 

existing additives in composites are 

active until the release is exhausted 

and the effect fades out. 

Another factor is that composites 

are technique sensitive. In certain 

areas of the oral cavity, it’s diffi cult 

to control moisture from saliva and 

gingival fl uids during the procedure, 

and that lack of control can lead 

to secondary caries. For example, 

placing composites in a deep proxi-

mal box can lead to gaps in the sub-

gingival or interproximal margins 

due to incomplete curing or other 

preparation challenges, increasing 

the potential for microleakage.

Tell me about your research 
into next-generation 
antimicrobial technologies.
We’ve been working with The 

Hebrew University - Hadassah 

School of Dental Medicine to 

develop some very promising mate-

rials. Using micro- and nanoparticle 

technology, we’ve demonstrated an 

antimicrobial additive that’s nonsol-

uble. These particles can be mixed 

into the composite like a fi ller, along 

with the resin, during manufactur-

ing and kill bacteria on contact. The 

additive has very strong antibacte-

rial activity, even when it represents 

only 1 percent of the total mass of 

the composite.

Unlike current products that 

release chemicals to kill microbes, 

this technology depends on direct 

contact. The duration of activity 

is potentially unlimited, as there’s 

no degradation of the material. 

Composites incorporating these 

particles have been tested in the lab 

under accelerated aging conditions 

that equate to several years in 

natural conditions. There was no 

observable decline in the antibac-

terial activity. The material doesn’t 

lose mass, deteriorate or exchange 

with anything else in the oral 

environment. 

An insoluble antimicrobial 
additive for composites seems 
to be a promising approach to 
delay or prevent secondary 
caries. Are there other 
benefi ts? 
There are several important benefi ts 

of this next-generation approach to 

developing antimicrobial restoration 

materials. Only those bacteria that 

come in direct contact with a man-

made surface such as a restoration 

How a new line of materials can inhibit bacterial 
growth without the use of chemicals.
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“     Composites 

incorporating these 

particles have 

been tested in the 

lab under acceler-

ated aging condi-

tions... There was no 

observable decline 

in the antibacterial 

activity.” 
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are destroyed, while bacteria on 

natural tissue aren’t affected. Pre-

serving the natural, healthy fl ora of 

the oral cavity is a key advantage of 

using an agent that’s nonsoluble and 

nonleaching. 

Composites, bonding agents and 

cements incorporating these anti-

microbial particles will logically 

be less technique sensitive or more 

forgiving, particularly for clini-

cally challenging restoration sites. 

Because this novel antimicrobial 

technology kills bacteria by contact, 

microbes that lead to secondary 

caries will not survive in the micro-

gap between the composite and the 

natural tooth. 

The weakest link of all composites 

and bonding system combinations 

is at the gingival margin of the Class 

V or Class II restorations, where the 

dentin and the composite interface. 

Even when etched, primed and 

bonded properly, these marginal 

areas may debond over time, allow-

ing microleakage and bacterial pen-

etration. When an antimicrobial 

agent is present, penetration is less 

of a problem because the bacteria 

are going to be killed whenever they 

start to penetrate this micro-gap. 

Preserving esthetics is another 

area where incorporating this 

technology may have an advantage. 

Clinical observations show that 

composite restorations accumulate 

more bacteria on their surface than 

the tooth surface or other resto-

rations. In some patients, the com-

posite changes color and becomes 

rough over time, losing its shine. 

That was an enigma for many 

years. In vitro studies have demon-

strated that composites become 

rough when they accumulate 

bacteria on their surface, as the 

bacteria are capable of using the 

resin in the composite as a growth 

medium. By contrast, composites 

containing Nobio particles did not 

show this degradation and increased 

roughness, even under continuous 

bacterial challenge. 

What other dental applications 
might there be for this 
antimicrobial technology? 
The material could have positive 

impacts in both orthodontics 

and endodontics. Braces create a 

physical obstacle to maintaining 

good oral hygiene because bacteria 

accumulate much easier on a rough 

surface. If we put our technology 

into orthodontic cement, it may 

kill the bacteria that are capable of 

causing an acid attack and a white 

spot lesion around braces. The 

technology can also potentially be 

incorporated into plastic aligners 

and retainers, which accumulate 

bacteria that cause discoloration 

and odor. 

In endodontics, researchers have 

reported that it’s impossible to 

completely eliminate bacteria from 

infected root canals. Regardless of 

a fl awless technique, ideal prepa-

ration and suffi cient irrigation, the 

bacteria are still left alive in the 

canal space. In addition, over time, 

nearly every tooth with root canal 

treatment eventually leaks fl uid 

from the oral cavity through the 

root canal into the periapical tissue. 

When this happens, it’s only a ques-

tion of time before the bacteria from 

the oral cavity will reach the apex of 

the tooth. 

How long will it be before this 
technology is widely available 
to the dental community? 
A full line of restoratives, including 

a universal, a fl owable and a bulk 

fi ll composite, as well as a bonding 

agent containing the antimicrobial 

technology, has been developed. 

These products are slated for 

submission to the FDA in the next 

months. To learn more and get the 

latest in product development, visit 

nobio.com. 
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Header image depicts an illustration 

of the Nobio particles permanently 

embedded in a material. Each parti-

cle is covered with a high concentra-

tion of antimicrobial structures that 

attract and destroy bacteria.

 When an antimicrobial agent is present, penetration is less of a problem because bacteria are going to be killed.

“      Composites, 

bonding agents 

and cements incor-

porating these anti-

microbial particles 

will logically be less 

technique sensitive 

or more forgiving, 

particularly for clin-

ically challenging 

restoration sites.”
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