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1 Streptococcus mutans (

S. mutans ) 1,2)

3-5)  Actinomyces

Streptococcus 6-13)
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1,000 g/ml

-20

                                               

 

S. mutans PS-14 S. mutans JC2

Streptococcus sobrinus  ( S. sobrinus ) 6715 Actinomyces viscosus  (

A. viscosus ) ATCC 19246  

BactTM Brain Heart Infusion BHI Becton Dickinson

DifcoTM Mitis Salivarius Agar MS BD  

BHI 37

BHI 3,000 x g 15min. phosphate 

buffered saline (PBS )

 

 

(minimum inhibitory concentration, MIC)  

S. mutans  S. sobrinus  A. viscosus 

 BHI  500  
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250  125  62.5  31.3 g/ml BHI  1.0 x 

106 colony forming unit, CFU/ml) 10 l 37 24

S. mutans  S. 

sobrinus  A. viscosus MIC  

Resting cell  

 300 200 150, 100 g/ml 1.0 

x 106 CFU/ml S. mutans  S. sobrinus  A. viscosus  10 l 

60 10 S. mutans 

 S. sobrinus MS A. viscosus BHI 37 48

 

Resting cell  

200 g/ml 1.0 x 106 CFU/ml S. mutans  S. sobrinus 

 A. viscosus  10 l 0 15 30 60 120

 

.  

1,000 g/ml

2 ml bovine serum albumin BSA 10 mg/ml S. mutans

2.0 x 108 CFU/ml  10 l 1

10 MS
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.  

 BactTM Yeast Extract (BD ) % BHI 2 ml 5 

l 10

4 ml

4 ml

 (20,000 x g 30min.)

60 1,000 

g/ml 4 ml 30 PBS 4 ml

Sonicator (50w 30sec 20kHz )

10 MS  
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.  

S. mutans S. sobrinus A. viscosus MIC Table 1  

S. mutans S. sobrinus MIC 250 g/ml

A. viscosus 125 g /ml  

.  

Fig. 1, 2, 3  S. mutans

S. sobrinus  A. viscosus

 60 100 

g /ml S. mutans  S. sobrinus A. viscosus 

150 g /ml 1 200 g /ml 0.05 300 g 

/ml 100  

Fig. 4, 5, 6

S. mutans  S. sobrinus  A. viscosus

 200 g/ml A. viscosus 

S. mutans S. 

sobrinus 120 10 CFU/ml

1,000 g/ml S. mutans

 (Fig. 7)  
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Fig. 7

BSA

BSA  

.  

Table 2 

S. mutans 8.60 x 107 CFU/ml

1,000 g/ml 30 100%

63.6 0.3
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30-33)

1,3,4)

34)

 

35)

36)

mutans streptococci actinomyces

  

10

37)

38-42)
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37)

42-46) 40

21)  

29)

46)

 

S. mutans  S. sobrinus  MIC 250 g/ml A. 

viscosus  125 g/ml

resting cell Fig. 1~7

S. mutans S. sobrinus

MIC
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MIC  

47,48)

1,000

 

48)

1,000 g/ml

in vivo

37,47,48)

 S. mutans 

47,48)

 

S. mutans S. sobrinus A. 

viscosus 
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Dental Drug Delivery System (3DS) 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 14 

 

S. mutans S. sobrinus  

A. viscosus  

 

S. mutans 250 g/ml  

S. sobrinus 250 g/ml  

A. viscosus 125 g/ml  

.  S. mutans S. sobrinus  A. viscosus
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BBasic Study on Caries Prevention with ozone gel 

Koizumi Naoya 

Department of Operative Dentistry Nihon University School of Dentistry at Matsudo 

(Director: Prof. Ikemi Takuji) 

Abstract 

Ozone, which is frequently used in medical fields, generates OH radical, of   

which an oxidative dissolution can provide highly effective biocidal properties 

with the further benefit of not allowing the emergence of ozone resistant 

bacteria.  

In medical treatment performed through dentistry, because its effects of 

sterilization, anti-inflammation, and hemostasis are also emphasized, the 

possibilities of ozone water’s use to wash and sterilize dentures or periodontal 

pockets and as a cleaning liquid to treat root canal sites have been examined. 

Furthermore, its other new usages are expected to be developed.  

However, the application scope of ozone is limited. Because of it’s a short half-life. 

Then, ozone gel is developed to keep its biocidal properties for a long time and to 

widen the scope of its application. To assess its antimicrobial activity, we 

performed experiments for possibility of ozone for prevention of dental caries in 

vitro. 

As a result, the following conclusions were drawn: 

1. The minimum inhibitory concentration against S. mutans was revealed to be 250  
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  g/ml. 

2. The minimum inhibitory concentration against S. sobrinus was revealed to be 250  

  g/ml. 

3. The minimum inhibitory concentration against A. viscosus was revealed to be 125  

  g/ml.  

4. The antibacterial activities were found to be a bactericidal effect against resting  

cells of S. mutants, S. sobrinus and A. viscosus.  

5. Ozone gel inhibited the antibacterial effect by the existence of protein. 

6. Ozone gel inhibited the antibacterial effect by the saliva and artificial plaque. 

 From the above, ozone gel was found to have prominent bactericidal effect against  

cariogenic bacteria. Furthermore, protein, saliva and artificial plaque inhibited the 

antibacterial effect of ozone gel. These results suggested that the caries prevention is 

possible by professional mechanical tooth cleaning and damp proofing of saliva prior to 

treatment of dental drug delivery system. 

 

 

 

 

 

 





Table 1    
MIC of ozone gel to S.mutans, S.sobrinus and A.viscosus

MIC : Minimum inhibitory  concentration 

Bacteria MIC ( g/ ml)

S. mutans 250

S. sobrinus 250

A. viscosus 125



Fig. 1    Antibacterial effect of ozone on S. mutans resting cells .
             Cells were treated with various concentrations for 60 min.
             : With ozone, : Without ozone
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Fig. 2    Antibacterial effect of ozone on S. sobrinus resting cells .
             Cells were treated with various concentrations for 60 min.
             : With ozone, : Without ozone
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Fig. 3    Antibacterial effect of ozone on A. viscosus resting cells .
             Cells were treated with various concentrations for 60 min.
             : With ozone, : Without ozone
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Fig. 4    Antibacterial effect of ozone on S. mutans resting cells .
              Cells were treated with 200 g/ml ozone gel for various 

incubation time. : With ozone, : Without ozone
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Fig. 5    Antibacterial effect of ozone on S. sobrinus resting cells .
              Cells were treated with 200 g/ml ozone gel for various 

incubation time. : With ozone, : Without ozone
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Fig. 6    Antibacterial effect of ozone on A. viscosus resting cells .
              Cells were treated with 200 g/ml ozone gel for various 

incubation time. : With ozone, : Without ozone
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Fig. 7    Influence of BSA to antibacterial effect of ozone on 
            S. mutans resting cells .      
             : glycerin,  : ozone gel with BSA,  : ozone 
gel
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Table 2    
The antibacterial effect of ozone gel on artificial plaque 
and saliva coated artificial plaque. 

A : artificial plaque treated with PBS.
B : artificial plaque with ozone gel.
C : saliva coated artificial plaque with ozone gel. 
D : planktonic cells with ozone gel. 
* , mean SD

CFU/ml (x 107) Survival ratio (%)

A 8.60 0.66* 100.0  

B 3.13 2.35*  36.4

C 8.57 0.56* 99.7

D 0*     0.0


