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1. Preparation of liposome containing single sensor
2. Selective injection of gel-sensor into cell nucleus
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1. Staining cell by fluorescence dye

2. Injection of sensor into cell 
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Photo‐induced selective injection process Photoreaction of Spyropiran (SP)

Photo-induced control of cell adhesive of liposome

Injection process
(a) Preparation of liposome 
containing single sensor by 
spontaneous transfer method 

(b) Selective adhesion of 
liposome to cell membrane by 
optical tweezers and optically-
induced charge control

(c) Injection of sensor into 
nucleus by membrane fusion 
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Formation of gel sensor in meneral oil

Formation of liposome containing single gel‐sensor

・Liposome contents:

・Hydrogel contents:
Photo resin made of PEG
(ρ of PEG: 1.02 g/cm3)
+Rhodamine B

Gel generation system Fluorescence of sensors

1mM lipid (DOPC : DOPE = 1 : 1)
+10 mM spyropiran
(ρ of mineral oil: 0.85 g/cm3)

Fluorescent temperature measurement

Injected sensor in cytoplasm or nucleus

Selective adhesion of liposome by surface charge control

Liposome containing single sensor

Success of injection 
into nucleus

20 hours after adhesion
Nucleus: Hoechst 33342, 
Sensor: Rhodamine B

Microscope: Ti-E (Nikon), CCD: WAT-250D2
Emission: Mercury lamp, G-2A (Mirror unit)

Microscope: Ti-E (Nikon), CCD: WAT-250D2
Laser: 1 W, 1064 nm, Target cell: MDCK cell
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