
Romanian Journal of Oral Rehabilitation 

Vol. 8, No. 4, October - Decembre 2016 

 

12 

THE USE OF ARGININE CONTAINING TOOTHPASTES IN DENTAL HARD TISSUES 

REMINERALIZATION  

Simona Stoleriu*, Sorin Andrian, Galina Pancu, Irina Nica, Gianina Iovan 

„Grigore T. Popa‖ University of Medicine and Pharmacy Iași, Romania, Faculty of Dental 

Medicine, Odontology, Periodontology and Fixed Prosthodontics Department 

 

Corresponding author: Simona Stoleriu, Lecturer, Ph.D., „Grigore T. Popa‖ University of Medicine 

and Pharmacy Iași, Romania 

e-mail: stoleriu_simona@yahoo.com 

 

ABSTRACT:  

The study aimed to compare the remineralization capacity of toothpastes containing arginine by surface 

morphology evaluation and calcium and phosphate ions concentration assessment in enamel and dentine. Colgate 

Total, Colgate Sensitive ProRelief and Colgate Maximum Cavity Protection were selected for this study. Enamel 

and dentine samples were subjected to demineralization for 1 hour, three times a day, 14 days (group I, control). In 

groups II-IV the same demineralization cycles were applied, but the first and the last demineralization cycle was 

followed by the application of three toothpaste slurries for 3 minutes. In the conditions of this study, all the tested 

toothpastes provided remineralization of enamel and dentine after acid challenge. The toothpastes containing 

arginine leaded to higher remineralization when compared to the products that contains only fluoride. 
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INTRODUCTION 

Remineralization process implicates 

the delivery and deposition of the mineral 

components (especially calcium and 

phosphate ions) into the caries lesion after 

their lost by demineralization of dental hard 

tissues. As a result, the hydroxyapatite crystals 

will grow by apposition and new crystals of 

fluorapatit will be formed if fluoride is 

available in oral environment. The fluoride 

use in dentistry relies on its properties to 

inhibit the onset and the progression of the 

caries lesions and to provide the 

remineralization of the lesions [1, 2]. Fluoride 

is considered the driving force for calcium and 

phosphate ions return in demineralized 

hydroxyapatite and for strengthen the 

hydroxyapatite by integration in the enamel 

structure as fluorapatite. One of the major 

roles of fluoride is the capacity to reduce the 

critical pH, decreasing in this way the 

potential for demineralization [3]. It is well 

known that low concentrations of fluoride are 

needed to inhibit enamel demineralization 

during an acid attack. Different products on 

the market have the capacity to release 

fluoride in oral cavity: mouth rinses solution, 

dentifrice, varnishes, foams, gels, or cements. 

The reduction of caries lesions incidence and 

the decrease of demineralization when 

different fluoride products were used are 

stated by a lot of previous studies [4-7].  

In order to enhance or to complement 

the effect of fluoride in preventing the caries 

lesion, favoring the remineralization process 

and reducing the pathology of dental biofilm, 

new technologies were developed during the 

time. The newest generation of dentifrice is 

based upon 1.5% arginine and 1450 ppm 

fluoride (as monofluorophosphate), in a 

calcium base. In oral cavity arginine is 

metabolized to ammonia which provides the 

neutralization of biofilm acids. In this way it 

maintains a healthy biofilm by preventing the 

shift of biofilm flora toward acid producing 

bacteria [8]. The insoluble calcium compound 

acts a reservoir of free calcium ions, 

increasing the remineralization process [9]. 

The aim of the study was to compare 

the remineralization capacity of toothpastes 
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containing arginine by surface morphology 

evaluation and calcium and phosphate ions 

concentration assessment in enamel and 

dentine. 

MATERIALS AND METHOD 

Ten healthy, freshly extracted molars, 

presented no dental caries or wear lesions in 

the cervical part of the crowns were used in 

the study. The selected teeth also presented a 

free cervical dentine area evaluated using an 

optical microscope (Nikon Eclipse E 600, 

Nikon, Japan) at a X10 magnification. The 

teeth were cut in bucco-lingual and mesio-

distal direction using diamond discs (Komet 

Dental, Brasseler GmbH&Co, Germany) 

under watercooling in order to obtain four 

dental slices. The extern part of the slices was 

covered with acid resistant varnish (Resist and 

shine, L‘Oreal, Paris), except a free window of 

enamel and dentine having 4x4 mm preserved 

in the cervical area of each dental fragment. 

The slices were randomnly asigned in four 

groups (I-IV). In group I (control) the slices 

were subjected to demineralization for 1 hour, 

three times a day, 14 days. The chemical 

composition of the demineralization solution, 

having a pH of 5, was: 1.5 mM CaCl2, 0.9 

mM KH2PO4, 150 mM KCl, 0.1 mM sodium 

acetate. Between demineralization cycles, the 

samples were stored in artificial saliva 

(AFNOR NF S90-701). In groups II-IV the 

same demineralization cycles were applied, 

but the first and the last demineralization cycle 

was followed by the application of three 

toothpaste slurries for 3 minutes: Colgate 

Total (group II), Colgate Sensitive ProRelief 

(group III) and Colgate Maximum Cavity 

Protection (group IV). The composition of 

toothpastes is presented in table 1.  

Toothpaste Composition 

Colgate Total Sodium Fluoride 0.24%,Triclosan,0.30% , Water, Hydrated 

Silica, Glycerin, Sorbitol, Flavor, PVM/MA Copolymer, Sodium 

Lauryl Sulfate, Cellulose Gum, Sodium Hydroxide, Propylene 

Glycol, Carrageenan, Sodium Saccharin, Mica, Titanium Dioxide, 

FD&C blue no.1 

Colgate Sensitive ProRelief Arginine 8%, Calcium Carbonate, Aqua, Sorbitol, Bicarbonate, 

Sodium Lauryl Sulfate, Sodium Monofluorophosphate (1450ppm 

F¯), Aroma, Cellulose Gum, Sodium Bicarbonate, Tetrasodium 

Pyrophosphate, Titanium Dioxide, Benzyl Alcohol, Sodium 

Saccharin, Xanthan Gum, Limonene 

Colgate Maximum Cavity Protection Arginine 1,5%, Calcium Carbonate, Aqua, Glycerin, Sodium 

Lauryl Sulfate, Arginine, Sodium Monofluorophosphate, Aroma, 

Cellulose Gum, Sodium Bicarbonate, Tetrasodium Pyrophosphate, 

Benzyl Alcohol, Sodium Saccharin, Sodium Hydroxide 

Table 1. Composition of tested toothpastes 

Toothpaste slurries were obtained by 

mixing the toothpaste and water in 1:3 volume 

proportion and were applied on the tooth 

surface using a mechanical device with 

forward and back movements having a 

constant amplitude of 1.5 cm, a movements 

frequency of 60 cycle/minute and a 250 g 

loading force. The samples were analyzed 

using a scanning electron microscope (VEGA 

II LSH, Tescan, Czech Republic) and an EDX 

detector (QUANTAX QX2, Bruker/ Roentec, 

Germany) (fig.1). The mean values of calcium 

and phosphate ions concentrations in enamel 

and dentine were recorded in each group as a 

result of ten samples determinations.  
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Fig.1. Scanning electron microscope used for samples assessment 

RESULTS 

SEM aspects showed a clear 

reduction of enamel pores dimension and 

some dentinal tubules closure in groups II, 

III, and IV when compared to group I 

(fig.1).  

 Group I Group II Group III Group IV 

Ena

mel 

    

 SEM X 1000 SEM X 1000 SEM X 1000 SEM X 1000 

Den

tine 

    

 SEM X 1000 SEM X 1000 SEM X 1000 SEM X 1000 

Fig.1. SEM aspects of enamel  and 

dentine samplesThe mean calcium and 

phosphate ions concentration (wt%) and 

standard deviation in all groups are 

presented in table 2. Increased values of both 

ions concentrations were recorded in group 

I-IV when compared to group I. The highest 

values of calcium and phosphate ions 

concentrations were recorded for the 

samples in group IV. In descending order, 

the mean values in group IV were followed 

by group III and respectively by group II. 

The calcium ion gain (difference between 

mean value in group II-IV and mean value in 

group I) in dentine was slightly higher than 

that in enamel (2,78 wt% in group II, 3,25 

wt% in group III and 4,99 wt% in group IV 

in dentine, and 0,76 wt% in group II, 2,97 

wt% in group III and 3,55 wt% in group IV 

in enamel).
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 Enamel Dentine 

Calcium 

(wt%) 

Phosphate 

(wt%) 

Calcium 

(wt%) 

Phosphate 

(wt%) 

Group 

I 

20,89±1,11 10,15±0.87 12,34±0.93 7,34±0,87 

Group 

II  

21,65±1,34 11,17±1,20 14,12±1,11 7,82±0,96 

Group 

III  

23,86±1,23 12,87±1,11 15,59±1,21 8,96±1,23 

Group 

IV  

24,44±0.98 13,13±0,98 17,33±0,94 9,22±1,16 

Table 2. Mean calcium and phosphate ions concentration (wt%) and standard deviation in 

groups 

DISCUSSIONS 

In our study all the tested toothpastes 

provided a good remineralization of enamel 

and dentine after the acid attack. The 

toothpastes that contain the association of 

arginine with fluoride leaded to higher 

mineral (calcium and phosphate) gain when 

compared to the product that contains only 

fluoride. It was demonstrated also in 

previous studies that dentifrice containing 

1.5% arginine, an insoluble calcium 

compound and 1,450 ppm F is is 

significantly more effective in arresting and 

reversing coronal caries lesions in children 

than a dentifrice containing 1,450 ppm F 

alone [10-12]. Other two studies showed the 

same effect of these toothpastes in arresting 

the root caries lesions [13, 14]. 

When an arginine containing 

toothpaste is used in the oral cavity, the 

arginine deaminase enzyme in saliva will 

deaminate arginine and ammonia will result 

by this process. Ammonia, which is highly 

alkaline, will ensure the conditions for 

remineralization due to the rise of pH. Also, 

the fluoride ions and calcium carbonate 

included in the toothpaste composition that 

acts as calcium resource will enhance 

remineralization [15]. 

The results of a 2-year clinical study 

demonstrated that two dentifrices containing 

1.5% arginine, an insoluble calcium 

compound and 1,450 ppm fluoride leaded to 

a decrease of DMFT and DMFS values 

when compared to the toothpaste containing 

only fluoride [16]. Other previous studies 

showed similar effects of toothpastes 

containing sodium fluoride with a silica base 

and the toothpastes with sodium 

monofluorophosphate, typically with a 

calcium base [17]. On a contrary, other 

studies demonstrated better results of 

sodium fluoride formulations [18].  

In the present study almost similar 

mineral gain was recorded for both 

toothpastes that contain arginine. Good 

remineralization potential of Colgate 

Sensitive Pro-Relief Toothpaste (having 

8.0% arginine, calcium carbonate and 1,450 

ppm fluoride- Pro-Argin™) was reported in 

previous studies [19, 20]. The authors 

demonstrated a significantly greater 

recovery of enamel hardness and of caries 

lesion depth after the reminaralization using 

Colgate Sensitive Pro-Relief, the recovery In 

Pro-Argin ™ technology arginine and the 

insoluble calcium in the form of calcium 

carbonate will bind to the dentin and enamel 

which are negatively charged surface, and 

will create a protective layer, resistant to 

acid attack [21].  

CONCLUSIONS.  

In the conditions of this study, all the 

tested toothpastes provided remineralization 

of enamel and dentine after acid challenge. 

The toothpastes containing arginine leaded 

to a higher remineralization when compared 

to other products. 
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