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New strategy for oral care by means of micelles containing ionic liquid and
antimicrobial agent

Iwao, Yasunori
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Oral biofilms are known to show antibacterial drug resistance and cause not
only oral infections but also systemic disorders. In this study, in order to disrupt the biofilms
for plaque control, we tried to prepare ionic liquids-encapsulated micelles containing antibacterial

drugs and evaluate the anti-biofilm activity against Streptococcus mutans as a mouthwash. The
prepared micelles containing ionic liquid (CAGE and newly prepared ionic liquids) and surfactant
mixtures had small particles with high stability for over 12 months. From the results of
antimicrobial and anti-biofilm activities, the micelles showed quick and strong activities than
commercial mouthwash products. Therefore, this study demonstrated that prepared ionic
liquid-encapsulated micelles might be useful as a mouthwash for dental health.

DDS



(Harvard University)

80/Tween 20/ethanol

96

(SEM)

(CAM)

80

CAGE

700

6000

48

CAGE Mitragotri

in vitro

7

in vivo

Porphyromonas gingivalis
35° C

(A595)

Tween



CAGE anionic

cationic (
)
Porphyromonas
gingivalis C57BL/6 ( 6 ) 2
80wt%h, Smix (Tween 80:Tween 20:Ethanol=5:4:3) 15wt% CAGE 5wt
CAM 1 mg/ml , 7.91 nm, PDI 0.26
Table 1 , 4° C, 20° C 18
Fig.1 . S. mutans MIC MBC ,
Table 2 , S. mutans
35% BF
Fig.2 & 3

Table 1. Physical properties of prepared micelles. Data are means+ SD (bars), n=3

mean + S.D.
Particle size (nm) 7.91+ 1.19
Polydispersity Index 0.26 £ 0.01
Zeta potential (mV) -2.03 £+ 1.18
pH 7.83 = 0.04
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Fig. 1. Stability of prepared micdles on physical propertiesat 4°C or 20°C, 40 °C. (a)
Aver age particlesize, and (b) PDI.
Dataare means+ SD (bars), n=3, * p<0.05, compared with 1 day.

Table 2. MIC and MBC of the samples.

Sample MIC (%) MBC (%)
Control > 50 > 50
Blank micelles > 50 > 50

Neat CAGE <0.78 1.56



CAGE suspensions 6.25 12.5
CAGE micelles 6.25 25

Listerine 12.5 > 50

Fig. 2. Fluorescence images of S. mutans’ s biofilm after 30 s sample exposure. ()

Controll, (b) Blank micelles, (c) Neat CAGE, (d) CAGE suspensions, (e) CAGE micelles
and (f) Listerine.
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Fig. 3. Bacterial viability of S. mutansinsidethe bicfilm after 30 s sample exposure.
Dataare means+ SD (bars), n=6, ** p<0.01 (vs. Control), 1+: p<0.01.
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