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Phosphorescent polymer nanoparticles for intracellular oxygen concentration imaging
("Institute of Science Tokyo) OFugi Shiraki,! Shunsuke Odai,' Hidehiro Ito,' Toshiaki
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Oxygen is an important molecule for aerobic organisms, and its dynamics are critical for
understanding various biological reactions. Intracellular oxygen concentration imaging using
phosphorescent lifetime has been developed in our laboratory. However, the intracellular
oxygen concentration imaging using the phosphorescent dye Pt(II) meso-tetrakis(4-
carboxyphenyl)porphyrin (PtTCPP) system encounters limitations in accurately quantifying
intracellular oxygen levels due to alterations in spectroscopic properties resulting from
interactions with biological compounds. To overcome this problem, a new core-shell type
phosphorescent polymer nanoparticle was developed in this study. Polymer nanoparticles, with
platinum porphyrin embedded in a hydrophobic core and coated with a cationic polymer,
successfully isolated platinum porphyrin from the external environment and suppressed the
interaction between the phosphorescent dye and biological components.

Keywords : polymer nanoparticles, phosphorescence lifetime imaging, intracellular oxygen

concentration imaging

MR ITAFRMEAEMC & > TEERGTTH Y TOBREL P ~D 2 & I1IHk~ B
BOSDERIZ DR 2D, UHFFEETIE, MlaNBREIREBIRT 5 Fiks LT, U
NWEFIHUTZBBRIREA A= ZiEZBRIE LD, Lo L, U o otMEASR P(IT) meso-
tetrakis(4-carboxyphenyl)porphyrin (PtTCPP) % S
TR IRRIREE A A — V> 7T, B | ALl 0

F L ARESY & O EAERIZ K 206 R Jud o
ZRAVAT 3V e PN e S i B D IR R 7 E B XA J(Y
HTHD, ZOMEZIRRS D720, AWFTE ™o
T, BUKEAGR LT 4 U o eTPP E e LT
L7=BiKIER Y ~—0®R Y 2% 7 Y Ll A F/1 Figure 1 Schematic illustration  of
(PMMA)Z 27 & L. S SICZ DA% T4 PtTPP@PMMA/PAH nanoparticle
WRY)~v—ThLHRY) T I NT I VEEE (PAH)TE-Toa 7 v = VLY R
Y ~—7 / ki¥ PtTPP@PMMA/PAH nanoparticle % &% L 72 (Figure 1), =27 ¥ = /Lt#
I XD PTPP 2SN EREE 0 HRRRET 2 2 & T (A58 & ARy & O AEAERH O]
WZEE LT,

1) Sci Rep 5(1): 10657 (2015)

n
NH3" CI”

PAH

PtTPP@PMMA/PAH nanoparticle

© The Chemical Society of Japan - [AJA304-3am-04 -



