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Abstract 

Aim: To compare remineralizing potential of novel agent- Pine bark extract and herbal oil-arimedadi thailam with 

conventional remineralizing agent. 

Material and Methods: An in vitro study was done to compare remineralizing potential of Pine bark extract and herbal oil-

Arimedadi thailam with conventional remineralizing agent Caesin phosphopeptide-amorphous calcium phosphate (CPP-ACP). 

Forty human premolars were covered with nail varnish except for 4 mm × 4 mm exposed window on the facial aspect, which 

was treated with 37% phosphoric acid for 30 s. Samples were then randomly divided into four groups (n = 10): Group I –Pine 

Bark extract, Group II –Arimedadi thailam, Group III – Casein phosphopeptide-amorphous calcium phosphate, and Group IV 

– Control. The samples in each group were treated with the remineralizing agent, after which they were rinsed with deionised 

water, dried, and stored in artificial saliva. The same procedure was repeated for the span of 14 days. Depth of 

demineralization and remineralization was analysed using Raman microscopy. Data were analysed using the Statistical 

Package SPSS 22.0 and level of significance was set at P < 0.05. ANOVA test was used to analyse the depth of 

demineralization and remineralization. 

Results: The highest remineralization was observed in Group 2 (Herbal Oil), followed by Group 1 (Pine Bark Extract) and 

Group 3 (CPP-ACP Toothpaste), while the lowest remineralization potential was noted in Group 4 (Control). 

Conclusion: Herbal oil- Arimedadi Thailam used in this study showed better remineralizing potential than pine bark extract 

and conventional remineralization agent. However, further clinical studies with greater sample size have to be performed to 

invite greater research about the use of this novel agent in dentistry. 
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Introduction 

Dental caries is a biofilm-mediated, diet modulated, 

multifactorial, noncommunicable, dynamic disease resulting 

in the net mineral loss of dental hard tissues. [1]  

Cariogenic bacteria, fermentable carbohydrates, and salivary 

dysfunction are scientifically proven as the important 

pathological factors. [2] 

Demineralization and remineralization are balanced 

processes that normally occur in the oral cavity. Diet 

variations, oral hygiene, or microbial activity can lead to the 

predominance of demineralization. Remineralization is 

favoured by the buffering action of saliva, permitting 

calcium, and phosphate ions to precipitate onto the tooth 

and form new mineral. Therefore, modulation of the 

demineralization-remineralization balance is the key to 

prevention of dental caries. [3] 

Various remineralizing agents such as fluorides, casein 

phosphopeptide-amorphous calcium phosphate (CPP-ACP), 

self-assembling peptides are used to revert initial 

noncavitated carious lesion. The direction toward herbs and 

their products is the basis for many unique pharmaceuticals. 
[4] 

Proanthocyanidins (PAs) are substances that have been the 

target of recent studies aiming to control or treat carious 

lesions. They are naturally presented as a metabolite widely 

available in fruits, vegetables, nuts, seeds, flowers and bark. 

[5] 

PA increases the synthesis of collagen, accelerates the 

conversion of insoluble collagen to soluble collagen during 

development and decreases the rate of enzymatic 

degradation of the collagen matrix. [6] Bedran-Russo, et al 

(2008) showed that a 6.5% grape seed extract solution could 

interact with demineralized dentin and increase its modulus 

of elasticity and strength, due to the stability and increase in 

the amount of cross-linked collagen [8]. Furthermore, another 

study about the mandibular bone formation in rats showed 

that PAs are necessary antioxidants for calcium absorption. 

[9] In this regard, considering a biomimetic approach using 

selective natural agents may be a novel approach to stabilize 

and strengthen the exogenous dentin, inducing collagen 

crosslinking through interaction with non-collagen protein 

and by remineralization, possibly decreasing the 

biodegradation rate and increasing the mineral nucleating [7] 

The anticarcinogenic potential and remineralizing properties 

of CPP-ACP have been exhibited in vitro and in situ studies. 

CPP-ACP is a technology-based on ACP stabilized by 

CPPs. The beneficial effect obtained from CPP-ACP is 

associated with its ability to localize calcium and phosphate 

in dental plaque in the proximity of the tooth, thus 

facilitating remineralization. [10] 

The aim of this study was to compare remineralizing 

potential of novel agent- Pine bark extract and herbal oil-

Arimedadi thailam with conventional remineralizing agent 

CCP-ACP. 
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Materials and methodology 

Forty human premolars extracted for orthodontic purpose 

and free of caries or cracks were selected for the study. 

Teeth were cleaned with ultrasonic scaler and placed in 

distilled water until use. Teeth were covered with nail 

varnish except for 4 mm × 4 mm exposed window Artificial 

caries-like lesion was produced by treating the exposed 

window with 37% phosphoric acid for 30 s Demineralized 

samples were randomly divided into four groups consisting 

of 10 samples in each group: 

 

Group 1 

Samples were treated with pine bark extract for 5mins 

This duration of application was chosen to match the time 

span of other conventional remineralizing agents. 

 

Group 2 

Samples were treated with Herbal oil -Arimedadi thailam 

for 5mins 

 

Group 3 

Samples were treated with CPP- ACP tooth paste for 5mins 

 

Group 4 (Control group)  

Samples were not treated with any remineralizing agent. 

The samples in each group were treated with the 

remineralizing agent, after which they were rinsed with 

deionized water, dried, and stored in artificial saliva 

The same procedure is repeated for the span of 14 days, as it 

has been previously reported by Burwell et al. and Vashisht 

et al. that the average time for remineralization after acid 

exposure is 14 days. [11,12] 

The samples are then subjected to confocal laser scanning 

microscope (CLSM) to analyze for the depth of 

remineralization. 

Data was analysed using the Statistical Package SPSS 22.0 

and level of significance was set at P < 0.05. ANOVA test 

was used to analyse the depth of demineralization and 

remineralization. 

 

Results 

 
Table 1: Comparison of depth of demineralisation between the 

groups (microns) 
 

 Mean Minimum Maximum P 

Group 1 (Pine Bark) 1675.763 1380.97 1860.71 

<0.56* 
Group 2 (Herbal Oil) 1692.049 1401.1 1840.22 

Group 3 (Toothpaste) 1662.76 1450.07 1798.01 

Group 4 (Control) 1687.35 1398.98 1866.5 

 

Table 1 shows the depth of demineralization after the use of 

37% phosphoric acid for 30 s in all the samples. 

 
Table 2: Comparison of depth of remineralisation between the 

groups (microns) 
 

 Mean Minimum Maximum P 

Group 1 (Pine Bark) 1008.25 214.55 2152.56 

<0.05* 
Group 2 (Herbal Oil) 2071.57 904.03 2317.54 

Group 3 (Toothpaste) 958.46 768.67 1039.56 

Group 4 (Control) 413.56 65.45 678.25 

 

Table 2 demonstrates the depth of remineralization after the 

use of various remineralizing agents in each group. 

Highest remineralization was seen in Group 2 (Herbal Oil) 

followed by Group 1 (Pine Bark Extract) and Group 3 (CPP 

-ACP Toothpaste). The least remineralization potential was 

seen in Group 4 (Control). 

There were statistically significant differences seen in 

between all the experimental groups. 

 

Discussion 

The dynamic nature of dental caries requires timely and 

precise management, as early diagnosis allows for reversal 

in its initial stages, while later stages are often irreversible. 

Remineralization can be achieved when pH levels are 

neutralized, aided by the presence of calcium and phosphate 

ions, which play crucial roles in restoring enamel. [2] Novel 

treatments focus on halting or reversing non-cavitated, 

demineralized lesions by using topical remineralizing agents 

that create a favourable environment for enamel repair.  

This study aimed to evaluate the remineralization potential 

of pine bark extract, herbal oil (Arimedadi Thailam), and 

CPP-ACP toothpaste. 

According to the findings, herbal oil Arimedadi Thailam 

exhibited the highest remineralization potential, followed by 

pine bark extract, and lastly, conventional CPP-ACP 

toothpaste. Previous studies on sesame seed oil by Faieze 

Hamze and Leila have highlighted its ability to remineralize 

enamel, a property linked to Arimedadi Thailam’s high 

effectiveness since sesame oil is a key ingredient. [14] 

Pine bark extract, rich in proanthocyanidins (PA), has been 

shown to enhance collagen synthesis and accelerate the 

conversion of soluble to insoluble collagen, which plays a 

crucial role during tooth development. Additionally, PA-

treated collagen matrices are non-toxic and inhibit the 

enzymatic activity of glucosyltransferase, F-ATPase, and 

amylase, enzymes produced by Streptococcus mutans that 

polymerize sucrose and starch into glucans. This glucan 

formation is essential for S. mutans colonization on tooth 

surfaces, thus contributing to plaque formation and the 

development of caries. By inhibiting glucosyltransferases, 

PA can effectively prevent caries progression. 

In comparison, CPP-ACP (Group III) demonstrated the least 

depth of remineralization among the tested groups. 

However, when compared to the untreated control group, it 

showed a notable increase in remineralization. These 

findings are consistent with similar studies by Girish Babu, 

Indrapriyadharshini, and Morales-Vadillo, which compared 

fluoride varnish with CPP-ACP. [13] Confocal Laser 

Scanning Microscopy (CLSM) analysis revealed that 

Arimedadi Thailam-treated specimens (Group II) had 

significantly greater remineralization depth than other 

groups, affirming its superior efficacy. 

This discussion highlights the potential of alternative, 

herbal-based treatments like Arimedadi Thailam in 

promoting enamel remineralization, offering a promising 

approach to managing early-stage caries and improving 

patient outcome. 
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