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INTRODUCTION 

Untreated dental caries can rapidly advance to the 

dental pulp, requiring more invasive treatments like 

pulpotomies or root canal therapy. MTA has since 

gained widespread popularity in pediatric dentistry due 

to its favorable biocompatibility, excellent sealing 

properties, and antibacterial effects and it is endorsed 

by the American Academy of Pediatric Dentistry 

(AAPD). Limited research compares the antibacterial 

properties of newer MTA formulations to widely used 

products like ProRoot MTA and MTA Angelus. Despite 

their promise, comparative data on these formulations’ 

antibacterial profiles remain limited, leaving clinicians 

without clear guidance for material selection in 

pediatric pulp therapy. these newer MTA products 

often differ in their ratios of tricalcium silicate to 

dicalcium silicate, which may influence the material’s 

ability to form calcium hydroxide and, consequently, its 

antibacterial efficacy. 
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• No measurable inhibition zones were observed for any MTA 

product against any microbial strain.

• A Kruskal-Wallis test was conducted for each bacterial species 

across all MTA products:

• Candida albicans (CA): No significant difference in CFU 

values (p = 0.2491).

• Enterococcus faecalis (EF): Significant difference observed 

(p = 0.002), indicating variation in antibacterial efficacy.

• Lactobacillus spp. (LB): Significant difference found (p = 

0.044).

• Streptococcus mutans (SM): No significant difference (p = 

0.339).

• Ultradent EndoEZE showed the highest efficacy against E. 

faecalis.

• Overall, none of the tested MTA products demonstrated 

consistent antibacterial activity against S. mutans, 

Lactobacillus spp., or C. albicans, as confirmed by the 

absence of inhibition zones and non-significant CFU 

reductions..

Figure 3. Triplicate Assay 

Triplicate assay example with each MTA

extract and respective dilutions. 5 uL of each

well spotted three times. CFU counted. In

image, CFU counted at 6th dilution.

96-well plate dilution for C. albicans and E. faecalis.

MTA products listed respectively at the top. 1:1 serial

dilution performed from well A-G.

Figure 1. 96-well plate 

Figure 2. Five Materials against  Four Bacteria 

Ingredients
NuSmile
NeoPutty

NuSmile

NeoMTA2 
Powder

NuSmile
NeoLiner Sprig 

SmartMTA
Capsule 

Ultradent

EndoEze

MTAFLOW 
Powder 

Tricalcium 
Silicate <25% <50%

Not 
reported 61% <50%

Dicalcium 
Silicate <10% <20%

Not 
reported <20%

Tricalcium 
Aluminate <1% <5%

Not 
reported

Silicone 
Dioxide

Not 
reported 11.7%

Aluminum 
Dioxide

Not 
reported 2.3%

Zirconium 
Oxide

Not 
reported 25%

Silica Not 
reported <0.1%

Bismuth 
Trioxide

Not 
reported <30%

Distilled 
Water 

Not 
reported .14 cc

This study aims to evaluate and compare the 

antibacterial properties of newer MTA formulations 

from NuSmile, Sprig, and Ultradent. The goal is to help 

clinicians identify the most effective MTA product for 

preventing caries progression in pediatric patients.

Agar Diffusion Assay

Each MTA product will be placed in petri dishes 

containing agar inoculated with Streptococcus mutans, 

Enterococcus faecalis, Lactobacillus spp., and Candida 

albicans. After a 24-hour incubation period, zones of 

inhibition will be measured using a ruler with 0.5 mm 

precision. For enhanced accuracy, additional 

measurements will be conducted under a microscope.

Broth Dilution Assay

In a second approach, each MTA product will be 

dissolved in selective media at a concentration of 50 

mg/mL, following the method described by Kim et al.. A 

volume of 180 µL of the bacterial media will be 

dispensed into each well of a 96-well microtiter plate. 

The assay will be performed in triplicate to quantify the 

remaining colony-forming units (CFUs) for each 

bacteria–material combination. Both positive (MTA in 

assay media) and negative (sterile BHI broth) controls 

will be included for comparison.

MATERIALS & COMPOSITION

Bar chart Comparing CFU Values Across MTA Materials and Control for Each Bacterial Strain
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