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Development of electron micrscopy technique for observation of interaction
between polymeric nano carriers and bacteria

Takahashi, Chisato
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To optimize the preparation technique of drug delivery system particles for
biofilm infections, we developed sample pretreatment technique using an ionic liquid and scanning
transmission electron microscopy-cathodoluminescence. Especially, CL imaging and CL analysis of
polymeric particles in the biofilm was successfully performed by attaching the fluorescent
materials. These developed techniques could be effective to design of polymeric particles for
treating biofilm infection diseases.



(BF)

23 40
BF
BF BF
(PLGA) (DDS)
DDS
DDS
BF
DDS
(IL)
IL BF
BF TEM CL
©, @
(BF)
BF
2
(DDS)
Q) IL BF
(Saphylococcus epidermidis)
24 24 BF
BF IL IL FE-SEM
TEM BF
@)
6- PLGA
Tween80
@
BF BF
(3 IL
BF 1) IL
BF FE-SEM TEM
(4) TEM-CL
TEM-CL

(5) BF



1 FE-SEM FE-TEM

la FE-SEM

Ium

FE-TEM

( 1b)

STEM
PLGA

2a,c)

PLGA

( 29

( 2d

STEM © (d)

TEM-CL
STEM-CL

PLGA

PLGA

STEM-CL
SEI-COMPO CL 3 PLGA SEI-COMPO




PLGA

14
1) “Optimization of ionic liquid-incorporated PLGA nanoparticles for treatment of biofilm infections.”,
Takahashi C, Hattori Y, Yagi S, Murai T, Tanemura M, KawashimaY, Yamamoto H, Materials Science &

Engineering C-Materials for Biological Applications, in press. ( )
2)“Imaging of antibacterial activity of polymeric micelle based nanomedicine for drug delivery.”,
Takahashi C, Microscopy, 30, 2018. ( )

3)“SEM imaging of the stimulatory response of RAW264.7 cells against Porphyromonas gingivalis
using a simple technique employing new conductive materials.”, Takahashi C, Umemura Y, Naka A,
Yamamoto H, J. Biomed. Mater. Res. B, 106, 1280-1285. 2018. ( )
4)“A simple sample preparation technique for morphologica observation of wet inorganic and
biological materials using conductive materials.”, Takahashi C, Yamamoto H, Microscopy,i39, 2017. (

)
5)“A microscopy method for scanning transmission electron microscopy imaging of the antibacterial
activity of polymeric nanoparticles on a biofilm with an ionic liquid.”, Takahashi C, Muto S, Yamamoto
H, J. Biomed. Mater. Res. B, 105, 1432-1437, 2017. ( )
6)“Imaging of intracellular behavior of polymeric nanoparticles in Staphylococcus epidermidis biofilms
by dlit-scanning confocal Raman microscopy and scanning electron microscopy with energy-dispersive
X-ray spectroscopy.”, Takahashi C, Ueno K, Aoyama J, Adachi M, Yamamoto H, Mater. Sci. Eng. C, 76,
1066-1074, 2017. ( )
7)“Morphological study of efficacy of clarithromycin-loaded nanocarriers for treatment of biofilm
infection disease.”, Takahashi C, Akachi Y, Ogawa N, Moriguchi K, Asaka T, Tanemura M, Kawashima
Y, Yamamoto H, Med. Mol. Morphoal., 50, 9-16, 2017. ,
8)“STEM observation for understanding antibacterial mechanism of polymeric particles against
biofilm.”, Takahashi C, Yamamoto H, Microscopy, 65, i31, 2016. ( )
9)“Antibacterial activities of polymeric poly (DL-lactide-co-glycolide) nanoparticles and Soluplus®
micelles against Staphylococcus epidermidis biofilm and their characterization.”, Takahashi C, Saito S,
SudaA, Ogawa N, KawashimaY, Yamamoto H, RSC adv., 5, 71709-71717, 2015. ( )
10)“Observation of antibacterial effect of biodegradable polymeric nanoparticles on Staphylococcus
epidermidis biofilm using FE-SEM with an ionic liquid.”, Takahashi C, Ogawa N, Kawashima Y,
Yamamoto H, Microscopy, 64, 169-180, 2015. ( )
11)“Electron microscopy of Staphylococcus epidermidis fibril and biofilm formation using image
enhancing ionic liquid.”, Takahashi C, Kalita G, Ogawa N, Moriguchi K, Tanemura M, Kawashima Y,

Yamamoto H, Anal. Bioanal. Chem., 407, 1607-1613, 2015. ( )
12) =
, , Drug. Deliv. Sys., 30, 129-138, 2015. ( )

13) .
_ : ( ) ( )
14)

' 29, 10-13,
2015. ( )

20
1 “Imaging of antibacterial activity of polymeric micelle based nanomedicine for drug delivery.” _
- 61 ,2018. 11
2 STEM
2018.5
3 34
,2018.5

4)“Design of Polymeric Nanoparticles for Drug Delivery System.”, Takahashi C, Nano Science &
Technology 2017, , 2017.10 ( )
5) , , 1

, , 2017.5 ( )



6)

, 2017.5 ( )
7 : :
' 73
,2017.5
8 SEM DDS
32 2017.5
9) DDS
,2017. 2 ( )
10) DDS
- 47 2015. 9 ( )
11)
2015 ,2015. 7. ( )
12 ”STEM observation for understanding antibacterial mechanism of polymeric particles against
biofilm.”, , 59 2016.11
13
28 2016.
10
14 DDS _
N ' 52
2016. 8
15 STEM-CL
' 72
2016. 6
16
2016. 6
17)
31 2016. 6
18) DDS
2015.6
19)
' 71
2015.5
20)
30
2015.5
2

1) Yamamoto H, Takahashi C, (2017): Chapter title: Application of polymeric nanoparticle and
polymeric micelle for treatment of biofilm infection disease, Nanoparticle Technology Handbook Third
Edition (Book), Elsevier, in press. ,

2) Takahashi C, (2017): Chapter title: Electron microscopy using ionic liquids for wet materials, lonic
Liquid Devices (Book), Editor: Ali Eftekhari, Royal Society of Chemistry, 30-52.




)

@)

Muto Shunsuke

Yagi Shinya

Yamamoto Hiromitsu

Nagano Keiji



