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Biography 
• Dr. Simone Duarte is an Assistant Professor in the Department 

of Basic Science and Craniofacial Biology and the course 

director of Pharmacology at the College of Dentistry. Dr. 

Duarte’s research focuses on the understanding and control of 

cariogenic dental biofilms using natural agents.  

  

• She is working together with Dr. David Grier, from the 

department of Physics and Center for Soft Matter Reseach at 

New York University, trying to establish a new methodology to 

analyze the physical properties of dental biofilms, using 

holographic microrheology. This new methodology is very  

unique and shows promise for high-throughput combinatorial 

screening of candidate therapeutic or remedial agents.  



In addition, Dr. Duarte’s lab also studies the structural 

characterization of the biofilm matrix, using Confocal Laser 

Scanning Microscopy (CLSM); quantifying the structural 

properties by analyzing the CLSM images using COMSTAT 

software (Heydorn et al., 2000). Rather than assessing their 

biological or biochemical influence, holographic microrheology 

together with CLSM offers direct insight into these agents 

influence on biofilm matrix’s structure and physical properties. 



Research Interest 

To find a valuable anti-biofilm therapy to prevent dental 

caries. During my carrier as a researcher, I have been 

working on the development of therapies affecting oral 

biofilms. Furthermore, to better understand the therapies’ 

mechanisms of action, I am interested on the 

implementation of innovative methods to study oral 

biofilms and how treatments will affect them. 
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Dental caries 

Dental caries also known as tooth decay or a cavity, caries is a biofilm 

dependent disease, bacterial in origin, that causes demineralization and 

destruction of the hard tissues of the teeth (enamel, dentin and cementum). It is 

a result of the production of acid by bacterial fermentation of food debris 

accumulated on the tooth surface 



Dental caries 

• If demineralization exceeds saliva and other remineralization factors such as 

from calcium and fluoridated toothpastes, these once hard tissues 

progressively break down, producing dental caries (cavities or carious 

lesions, that is, holes in the teeth).  

• Today, caries remains one of the most common diseases throughout the 

world. Cariology is the study of dental caries. 



Dental caries 

• Depending on the extent of tooth destruction, various treatments can be 

used to restore teeth to proper form, function, and aesthetics, but there is 

no known method to regenerate large amounts of tooth structure. 

• Instead, dental health organizations advocate preventive and prophylactic 

measures, such as regular oral hygiene and dietary modifications, to avoid 

dental caries. 



Dental caries 

• The earliest sign of a new carious lesion is the appearance of a chalky white 

spot on the surface of the tooth, indicating an area of demineralization of 

enamel. 

• This is referred to as a white spot lesion, an incipient carious lesion or a 

"microcavity”. 
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