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Abstract

ESEBOATS RCARICEHEMBEORY NT—UFEREh , TNNEBOEEXRER(C
EHhRZEfFHSINTVS EHRHNORRBREZTOEGKEN REVE , EEABEOHINREZA
AWICHBEREVCENHBELTERENTVS . TITEEARBLARIITESSEN M/
REZEVHIZENBEFEIDY BTN BRELSERIZICE>TLAEL . AFRRTREA
IHEAADHNREZBRIIIANBEREZH LCERIZ L ZANEL .
NFETRERIA7ORGBTNAANOBREZX) T 2RRITDLOOBELE HRIN—7
AN ALZMBICHARLLE . #RET7AIILALLICEEL LHRABRERSIERIL7 AU BRICE
AL B EREMN DY) | HRBEUEFEEET AL TITRURFL MK FICEBERP-
Octaethylporphine (Pd-OEP)

ZR—7L , TOHHFEERBESHN &< N DOBREBMA S L\ polydimethylsiloxane (PDMS)
ICBEL , ThZE27 A )NLRIERFELEREBRRE DO T 71 I)LLZERLE  AEREL
BEZTRISVZOVYRALS  BRE , BELEIIBhEBREV Y —THDeNfEREnE . &
EREABEEFERITBDNAIVOFKETNARILCOBELE VT T 1)L EREL , 74 A
FEABBERSICERNOBEZTV  BESEUNEEZT 2L . TORKR , HIEER DS
FVERREFDICTRESENMETL , ThXMARE , BENORRICIIMEEETHD L
EZEz5nlk .

DEAS  FRUEBEE VI T7AILNARERKRICRL , RRECBREIEZAETD LN
HRZBEEL Y —ELTEMTHY  EEARCESESOBERTANSHE NS ZENFHEF
cshiz.

It has been known that networks of new blood vessels are formed in and around the tumor tissue,
which is involved in tumor growth and metastasis. Experiments in vivo have large individual
differences, and it is difficult to control the microenvironment around the tumor. Therefore, it is
expected to create tumor-specific microenvironment in cultured cells in vitro, but it has not been
realized due to technical difficulties. In this study, we developed a new three-dimensional culture
system that artificially reproduces the tumor microenvironment.

In this first year, we developed an oxygen sensor polymer film to realize oxygen monitoring in a
microfluidic device. In the conventional method, there had been a concern that cells cultured on a
film come in contact with a cytotoxic oxygen-sensitive porphyrin dye. Therefore, the oxygen
sensitive dye Pd-Octaethylporphine (Pd-OEP) was doped into polystyrene microparticles, and then
they were embedded in polybioldimethylsiloxane (PDMS) with high biocompatibility and high
oxygen permeability, and it was formed into a film. The S-V plot showing the measurement
sensitivity and accuracy indicated that the oxygen sensor is excellent in both sensitivity and
accuracy. An oxygen sensing film was placed on a microfluidic device that forms an oxygen
gradient, and breast cancer cell culture and tumor tissue pieces were transplanted on the film. As a
result, the partial pressure of oxygen decreased in parts of cultured cells and tumor tissue, which
was considered to be due to the oxygen consumption of cells. From the above, it is clear that the
developed oxygen sensing film can measure oxygen partial pressure with low invasiveness. This
method is expected to be applied to analysis of cultured cells and tumor tissues.
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1. BIERREROBE

EEABORBEICERICIEHEMEDRYET—INBEIN, TNHIESEDOEECERRZICEHLIENMONTINS. E£K
AOERIFZDERENKREVN S, BEERAEOM/NMNREZ AAMICHEIHEGZOEAMBEELTEINTLNS. ZCTEEMAE
LRNILTESBBENGHUMNREZEYE T IEA RTINS, BTG RENSERTIHICE>TLVEL. KR TIEAIMIZH
ADWUNMNREZBEET S 3 REBEEEEH-ICRARTHIEEHNEL .

VEETREIAMIORETNARANDBRE=R)V IR/ T E2-ODHBREHRIT—DILLERB CEAFRL-. #EEET«
WA EITHEEL-HEABERZERIL I BRICEMTIAEEENAHY, MIESELABRSINT. TITRURFLUM/NIF
|28 % Pd-Octaethylporphine (Pd-OEP) #F—7L, ZDWHA FEERBEE LN ESLMDERBBEMNE L polydimethylsiloxane
(PDMS) [ZEIBL, TNEITAIVLRICE LT HER o VT DL LERE L. AIERELREETT S-V IOvbhD,
BE, BELLICEBN-BREU Y —THAZEN RSN, T-BEAIEZERTEIVAIAREKT N RIZCOBEREV VY
TAIVLEFREL, (VL LICHEEESSUVEE/NMNFOBEETL, BESTAEZTo-. TOHKE, MRESEHLELVIES
REDDICTHREIESEIETL, ZTHIEME, EB/NAORERICKIBREETHLIEEZONT:.

UEDS, ERLEBRE DO IIIVALITERIZHL, BREICHFRASEZAETHIENERIBRLOV—LELTEUTH
Y, ESMiaCESEROBEERITNCHAINS LN EFINT-.

2. MIREREAEEOBE R

It has been known that networks of new blood vessels are formed in and around the tumor tissue, which is involved in tumor growth
and metastasis. Experiments in vivo have large individual differences, and it is difficult to control the microenvironment around the
tumor. Therefore, it is expected to create tumor—specific microenvironment in cultured cells in vitro, but it has not been realized due
to technical difficulties. In this study, we developed a new three—dimensional culture system that artificially reproduces the tumor
microenvironment.

In this first year, we developed an oxygen sensor polymer film to realize oxygen monitoring in a microfluidic device. In the
conventional method, there had been a concern that cells cultured on a film come in contact with a cytotoxic oxygen—sensitive
porphyrin dye. Therefore, the oxygen sensitive dye Pd-Octaethylporphine (Pd—-OEP) was doped into polystyrene microparticles, and
then they were embedded in polybioldimethylsiloxane (PDMS) with high biocompatibility and high oxygen permeability, and it was
formed into a film. The S-V plot showing the measurement sensitivity and accuracy indicated that the oxygen sensor is excellent in
both sensitivity and accuracy. An oxygen sensing film was placed on a microfluidic device that forms an oxygen gradient, and breast
cancer cell culture and tumor tissue pieces were transplanted on the film. As a result, the partial pressure of oxygen decreased in
parts of cultured cells and tumor tissue, which was considered to be due to the oxygen consumption of cells. From the above, it is
clear that the developed oxygen sensing film can measure oxygen partial pressure with low invasiveness. This method is expected to
be applied to analysis of cultured cells and tumor tissues.

3. ABFEREICE D HE

BRERAL BRI, BRENES AR TE
(FE - BEE) (FEL - FHE) (FERITH - BHETR) (EERITEA - BHEEH)
Yabuki Y. Iwamoto Y. and |Micro/nano particle-based oxygen |Japanese Journal of Applied |in press
Tsukada K. sensing  film for monitoring |Physics

respiration of cells cultured in a
microfluidic device

Yabuki Y., Yokoyama J. and |Micro/nano particle based—oxygen |IEEE EMBS Micro and (2018-12
Tsukada K. sensing film for continuous and [Nanotechnology in Medicine
non—invasive = measurement  of |Conference 2018

oxygen partial pressure around
cells

Yabuki Y., Yokoyama J. and |Micro/nano particle-based oxygen |31st International Microprocesses [2018-11
Tsukada K. sensing film  for  monitoring |and Nanotechnology Conference
respiration of cells cultured in a [(MNG 2018)

microfluidic device




