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Fig. 1 A new type of microdevice with porous media (50 x 40 x 5 mm).

Fig. 2 A new type of microdevice without porous media (50 x 40 x 2.4 mm).

Fig. 3 A new type of microdevice without

porous media connecting cannulae.
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Fig. 4 A biofilm flow cell system with a
new type of microdevice without

porous media connecting cannulae.
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Fig. 5 Representative reconstructed three-dimensional images of GFP producing F.

aeruginosa biofilms after 48-h in the absence and presence of quorum sensing

inhibitors (100 ¢t M). Confocal laser scanning microscopy (Zeiss LSM 510) with 20 x

microscope objective was used to examine. l: no treatment, 2: compound-1, 3:

compound-2, 4: compound-3, 3: compound-4, 6: compound-5, 7: compound-6, 8:

compound-7. The thickness of biofilms was 5 to 70 Ltm.
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Usefulness of new types of microdevice for screening compounds against
P. aeruginosa biofilms

Reiko Kariyama?), Kazuhide Kimbara?, Kazukiyo Takano®, Norihisa Senoo?,
Keishi Ohmori®, Ritsuko Mitsuhatal), Yasuzo Kirita®, Hiromi Kumon'!®

U Department of Urology, Graduate School of Medicine, Dentistry and
Pharmaceutical Sciences, Okayama University

2) Department of Materials Science and Chemical Engineering, Faculty of
Engineering, Shizuoka University

3 Okayama Industrial Promotion Foundation

 Industrial Technology Center of Okayama Prefecture

5 Kyowa Fine Tech Co., Ltd.

®) Organization for Research Promotion & Collaboration, Research Promotion Office
for Innovative Medicine, Okayama University

It is necessary to make a major breakthrough toward the development of novel therapies, medical
devices and innovative antibiofilm agents for the prevention and control of biofilm infections. Under these
circumstances, we started to develop a new type of microdevice to screen antibiofilm agents efficiently. We
designed the new type of microdevice which might be set on microscope stages and evaluated the effects of
many samples simultaneously. The specification of a model of microdevice with porous media is a double
structure with a layer of biofilm formation and a layer of drug supply. The specification of a model of
microdevice without porous media is three-step slopes which are able to observe changes in biofilm
phenotype by different flow rates. A GFP (green fluorescent protein)-producing strain, Pseudomonas
aeruginosa OP14-210 (pMF230) was used. By using a biofilm flow cell system with a new type of microdevice
(the latest model without porous media), quorum sensing inhibitors (100 ¢ M) were tested. Biofilms were
grown in a new type of microdevice under continuous flow conditions with artificial urine, and were
observed by confocal laser scanning microscopy. The thickness of reconstructed three-dimensional images of
GFP producing P. aeruginosa biofilms was 5 to 70 (m. Our previous findings by using a capillary flow cell
system regarding quorum sensing inhibitors were also confirmed using the new type of microdevice. The
basic design of a new type of microdevice for efficient screening of antibiofilm agents was almost established
by continuous improvements. By using the new type of microdevice, it is possible to screen novel
compounds and the combination of possible antibiofilm agents for the treatment of biofilm infections.
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