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Approach to Periodontal Disease Using
PLGA Nanoparticles

Naomi IKEDA', Tomomi TOGO', Aiko SASAI', Hiroyuki TSUJIIMOTO?,
Hiromitsu YAMAMOTO?, Mitsuo FUKUDA*

It has been reported that oral health is closely related to overall health, and dental health management can be considered
an integral part of general health management. Oral biofilm is widely recognized as a key factor in the etiology of periodontal
disease. The primary goal in preventing periodontal disease is to inhibit the formation and reformation of oral biofilms,
which necessitates the development of highly effective biofilm inhibiting materials. Therefore, we developed IPMP
(isopropylmethylphenol) loaded PLGA (polylactic acid-co-glycolic acid) nanoparticles (NP) with high permeability to
biofilms, aimed at effectively preventing periodontal disease.

Active ingredient-loaded PLGA NP are thought to be capable of delivering drugs deeper into biofilms compared to the
active ingredient alone. IPMP not only has a strong antibacterial effect but is also less irritating and highly safe and widely
used in cosmetics and other products, including toothpaste. We developed three prototypes of toothpaste: one that did not
contain either IPMP or PLGA NP, one that contained IPMP, and one that contained the IPMP-loaded PLGA NP, and
conducted clinical trials. The increase in oral bacterial counts was suppressed in the IPMP-loaded PLGA NP group compared
with the IPMP-only group. The amount of hemoglobin in the saliva tended to be lower in the IPMP-loaded PLGA NP group
than in the IPMP-only group. The sulfur compound concentration tended to be lower in the IPMP-loaded PLGA NP group
than in the IPMP-only group. When PLGA NP containing the fluorescent component Coumarin were used, the fluorescent
component remained on the tongue even after rinsing.

Clinical trials using IPMP-loaded PLGA NP demonstrated reductions in bacterial counts, subgingival bleeding, and
improved halitosis. These results suggest that IPMP-loaded PLGA NP are effective in inhibiting biofilm formation.
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PLGA chemical constitution and SEM image of the PLGA nanoparticles (Ochi et al.,2023).

*% *x *%

10
100 -
90
80 -
70 -
60
50
40
30
20 -

*k

Biofilm formation rate (%)

0 1 1
1.25 25 5
Drug concentration (ug/mL)

O CAM solution

B CAM-loaded unmodified PLGA NP

B CAM-loaded chitosan-modified PLGA NP
*%:Significant difference; P<0.01

3 NAFT A IVATBRIHEZIROLE (LUAS, 2015)

Fig. 3 Comparison of biofilm formation inhibition effects.
Adapted from Ref. (Yamamoto H., 2015) under
the terms of the CC BY 2.1 JP license. Copyright:
(2015) Japan Society of Drug Delivery System.

2D 3 4% A L7z PLGA NP 12D W CHLH R
EMGEL7: (B4), Ko aw=—Fid s
BOERBIHS L, NERETHLIFEEZTY
LMD\, DE PRI R SN EZRL


https://www.hosokawamicron.co.jp/jp/aboutus/book/
https://www.jstage.jst.go.jp/article/micromeritics/66/0/66_2023015/_article/-char/ja/
https://www.jstage.jst.go.jp/article/micromeritics/66/0/66_2023015/_article/-char/en
https://www.jstage.jst.go.jp/article/dds/30/2/30_129/_article/-char/ja/
https://www.jstage.jst.go.jp/article/dds/30/2/30_129/_article/-char/en
https://www.jstage.jst.go.jp/article/jpstj/66/4/66_224/_article/-char/ja/
https://www.jstage.jst.go.jp/article/jpstj/66/4/66_224/_article/-char/en

TECHNICAL NOTE

Antibacterial effect
3.5E+07

¥ The Micromeritics® No.68 (2025) 57-65

3.0E+07

2.5E+07

2.0E4+07
1.5E+07

1.0E+07

Colony count (cfu/mL)

5.0E+06
0.0E+00

4 BRI A PLGANP ([C& 2HENDHE
Fig. 4 Effect of active ingredient loaded PLGA NP on bacteria.
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Fig. 10 Retention of PLGA NP on the tongue.
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