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Introduction:

• Fluoride is a well-established anti-
cariogenic agent. Recently, casein 
phosphopeptide–amorphous calcium 
phosphate (CPP-ACP) has gained attention 
for caries management.

• ACP is a supersaturated Ca–P reservoir. 
CPP binds to the tooth pellicle from one 
side and binds ACP from the other side, so 
localize ACP at the tooth surface. CPP 
binds to the pellicle by occupying protein 
sites necessary for the adhesion of S. 
mutans, helping to reduce S. mutans as 
well. Another role of CPP is to stabilize 
ACP, preventing it from crystallizing and 
keeping it in an amorphous, ready-to-
precipitate state.

•  In CPP-ACFP, fluoride is incorporated into 
the CPP-ACP, promoting fluorapatite 
formation.

•  With increasing use of low- or no-fluoride 
agents, comparing their remineralization 
efficacy has become essential (1,2).

Results:

• Based on one-way ANOVA, no significant differences in baseline (after demineralization) microhardness were observed 
among the five groups (P = 0.310), confirming initial comparability.

• The greatest increase in microhardness (ΔVHN) was observed in the CPP-ACP group, followed closely by the CPP-ACFP group, 
fluoridated toothpaste, and fluoride gel. 

• Tukey analysis revealed no significant difference among CPP-ACP, CPP-ACFP, and fluoridated toothpaste. However, CPP-ACP 
and CPP-ACFP showed significantly greater remineralization than fluoride gel and control. The difference between fluoridated 
toothpaste and fluoride gel was not statistically significant. Fluoridated toothpaste was superior to the control, whereas 
fluoride gel was not.

Materials and Methods:

Pairwise Comparisons of Microhardness Remineralization Ability

Comparison (Microhardness) p-value

CPP-ACP <CPP-ACFP 0.998

CPP-ACP > Fluoridated Toothpaste 0.609

CPP-ACFP > Fluoridated Toothpaste 0.795

CPP-ACP > Fluoride Gel 0.005

CPP-ACFP > Fluoride Gel 0.013

CPP-ACP > Control  <0.001

CPP-ACFP > Control 0.001

Fluoridated Toothpaste > Fluoride Gel 0.182

Fluoridated Toothpaste > Control 0.022

Fluoride Gel > Control 0.887Discussion:

• CPP-based agents demonstrated greater remineralization than fluoride-containing agents, with CPP-ACP showing 
slightly higher effectiveness than CPP-ACFP. 

• The lower efficacy of fluoride agents may be due to the formation of a superficial fluoride-rich layer that limits deeper 
ion diffusion. These findings align with previous studies and suggest that CPP-ACP products can serve as effective 
alternatives or adjuncts to fluoride therapy, particularly for individuals at risk of excessive fluoride exposure (3,4).
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