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Abstract 
Biofilm colonization on biomedically-relevant surfaces is one of the major causes leading to 
reinfection, including in dental restorations. Every time a dental filling is replaced, more 
tooth structure is lost, complicating prognosis and increasing the chance for more serious 
systemic infections. The existing antifouling and/or antimicrobial materials are efficient in 
either preventing attachment or killing the bacteria, but much more effective protection 
could be achieved if both properties were combined. Thus, our goal was to take advantage 
of natural pH variations in the oral cavity to design a reversible molecule (carboxy betaine 
- CB), alternatingly existing in two chemical states: an antibacterial quaternary ammonium 
cation (through acid-catalyzed ring closure, CB-Ring), and an antifouling linear zwitterion, 
CB-OH. These molecules have proven to be successful against E. coli, but the switching pH 
is much lower than physiologically-relevant in the mouth (<1). Derivatives have been 
synthesized that have moved the equilibrium closer to physiological pH (CB-200), as shown 
in the figure 1-A/B. 

The viability of Streptococcus mutans bacteria by bioluminescence (Luciferase Assay) and 
Crystal Violet (CV) was evaluated by a spectrophotometer (SpectraMax iD3- Molecular 
Devices). The compounds CB-000, CB-200, CTAC (antibacterial quaternary ammonium 
control) and MPC (antifouling control) were tested at different pH values (3.0-7.5) either 
added to mature biofilm grown at pH 7, or to initial biofilms grown at each pH. Results are 
shown in the figure - 2- A) For Luciferase, as expected, CTAC and MPC showed 
antimicrobial/antifouling effect. However, for CB’s, this phenomenon was not found. B) 
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Despite a material-limitation for CV for acid pH’s, except for CTAC, none of CB inhibitors 
showed differences. 

Conclusions: In all cases, the inhibitors showed no effect suggesting the need to add a long 
alkyl chain to the derivatives, allowing micellization and charge aggregation to be effective 
against the gram + S. mutans.  
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