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Comparative remineralization effects of human and artificial
saliva compositions on incipient dental caries
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Received: February 19, 2017 Objectives: The purpose of this study was to compare enamel remineralization effects of human whole
Revised: March 21, 2017 saliva and currently available artificial saliva compositions, using teeth exposed to chemical pH cycling
Accepted: March 22, 2017 conditions, and to obtain data that can inform future design and manufacturing of additional artificial sa-

liva compositions,

Methods: Seventy-two specimens of bovine tooth enamel were embedded in resin, then polished and
exposed to a lactate/carbopol buffer system for 48-52 hours, Specimens were allocated into six experi-
mental groups (n=12 specimens per group) by randomized blocks, such that each group contained an
equivalent proportion of specimens at each Vickers hardness number (VHN) stratum: deionized water
as a negative control, human whole saliva and artificial saliva compositions A, B, C and D, Surface hard-
ness was measured before and after 15 days of chemical pH cycling. Surface microhardness was mea-
sured (Fm-7, Future-tech Corp, Japan) before and after treatment with test saliva compositions, One-
way ANOVA, with post hoc Tukey test, was used to evaluate statistical differences with a significance
threshold of P<0.05 |

Results: The intragroup changes in microhardness (AVHN) for treatment with each saliva composition
were (in ascending order of AVHN): —0,39+ 16,08 (deionized water control), 7,32+ 11 52 (artificial saliva
B), 39.18+11 .94 (artificial saliva C), 3.83+13.81 (artificial saliva D), 62 44 +29 23 (artificial saliva A) and
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Table 1. Composition of test treatment solution

Code Test Group Composition
1 Negative Control Deionized water at pH of 6.0
(Deionized water)
2 Positive Control Centrifuge; rpm 8,000, temp 4°C, time 30 min, at pH of 7.8
(Human whole saliva)
3 Artificial CaCl, - 2H,0 (0.0213%), gastric mucin (0.22%), NaCl (0.038%), KH,PO, (0.0738%), KCI (0.1114%) at pH
Saliva A of 7.0
4 Artificial CaCl, (15 mg), Na-CMC (1 g), MgCl, (5 mg), KCI (120 mg), NaCl (84 mg), K,HPO, (34 mg), d-sorbitol (3 g)
Saliva B at pH of 7.7, in 100 ml DW
5 Artificial NaH,PO,(0.033%), KCI (0.077%), CaCl, - 2H,0 (0.03%), MgCl, (0.007%), NaHCO; (0.0105%), sucrose (25
Saliva C ml) at pH of 6.5
6 Artificial 1.5 mmol/L CaCl,, 1.0 mmol/L KH,PO,, 50 mmol/L NaCl at pH of 7.0
Saliva D
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Table 2. The treatment schedule to be used for pH cycling (15 days)

Time Treatment
9:00-9:03

Remineralizing solution (0.22% NaF solution)

9:03-11:00 Test solution (Human saliva and artificial saliva)
11:00-11:03 Remineralizing solution (0.22% NaF solution)
11:03-13:00 Test solution (Human saliva and artificial saliva)
13:00-17:00 Demineralizing solution (0.1 M lactic acid, 0.2%
Carbopol solution)
17:00-17:03 Remineralizing solution (0.22% NaF solution)
17:03-9:00 Test solution (Human saliva and artificial saliva)
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Table 3. Change of surface hardness and comparison between test solution (unit: VHN)
Test Group Pre treatment Post treatment™ Difference*
Deionized water 34.21+5.66 33.82+12.17° -0.39+16.08"
Whole saliva 34.2445.78 137.14424.26" 102.90+25.89"
Artificial saliva A 34.17+5.68 96.61+27.92° 62.44+29.23°
Artificial saliva B 34.15+5.72 41.47+ 9.00° 7.32+11.52°
Artificial saliva C 34.18+5.69 73.36+10.72° 39.18+11.94°
Artificial saliva D 34.17+5.59 88.00420.84> 53.83+£13.81"¢

Values are mean + standard deviation.
*P<0.05, by one way ANOVA.

b Nalues with same superscript letter are not statistically significant by Tukey’s multiple range test at a:=0.05.
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