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Figure S1. Absorption spectra of the MG-X liposomes after mixing with buffer solutions 

at various pH levels. (A) MG-OH/POPC liposome, (B) MG-OCH3/POPC liposome. 
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Figure S2. Time dependence of absorbance at 622 nm for DMSO solutions containing 

MG-X (0.1 mL) after mixing with buffer solutions at various pH levels (0.9 mL) and 

absorption spectra of the mixture at 1 day after mixing (A). The final concentration of 

MG-X was 50 M. Absorption spectra of the DMSO solutions containing malachite 

green derivatives (50 M) (B). The optical length of the cuvette for the measurement 

was 1 mm. 
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Figure S3. Ionization ratio of MG-OH and MG-OCH3 in liposomes after mixing with 

buffer solutions at various pH levels (5.0-6.5). The ionization ratio of MG-CN was not 

obtained because the absorbance of MG-CN was too small to be applied to the 

calibration curves prepared for MG oxalate. 
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Figure S4. Fluorescence spectra of MG-X/pyrene/POPC liposome. (A) MG-CN, (B) 

MG-OCH3, (C) MG-CN. [POPC] = 9.3-9.8 mM, [pyrene] = 0.5 M. ex = 337 nm. 

Fluorescence intensity was calibrated to the third vibronic peak of pyrene (385 nm) 

which is essentially insensitive to polarity.1) Fluorescence spectra of MG-X/POPC 

liposomes (D). [POPC] = 9.3-9.8 mM, [MG-X]/[POPC] = 0.1. ex = 337 nm. 

Fluorescence intensity was calibrated to the peak at 363 nm which was assigned to the 

emission from MG-X.2) 
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Pyrene is a lipophilic compound solubilized inside the lipid membrane. The 

fluorescence intensity ratio of the first and third vibronic peaks of pyrene (I1/I3) has an 

extreme sensitivity to the polarity of an environment. The I1/I3 ratio in POPC liposome 

was observed to be around 1.03, which is comparable to the reported values in 

phospholipid bilayers.3) Pyrene has also been known to form an exciplex with N,N-

dimethylaniline which was observed at 520 nm in the fluorescence spectrum.4) The 

fluorescence intensity at 520 nm increased with the MG-OH concentrations in the MG-

OH/pyrene/POPC liposome (Figure S4(A)), while the MG-OH/POPC liposome did not 

present an emission peak around 520 nm (Figure S4(D)). MG-OH is considered to be 

located at the same lipophilic conditions as pyrene, i.e. lipid membrane. MG-

OCH3/pyrene/POPC liposome exhibited a slight increase in fluorescence intensity 

around 520 nm (Figure S4(B)).  
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Figure S5. Fluorescence spectra of Colon 26 cells after incubation for 2 h treated with 

MG-OH/POPC liposomes and PBS. ex = 590 nm. 
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Figure S6. Cryo-transmission electron micrograph of MG-OH/POPC liposomes ([MG-

OH]/[POPC] = 0.1). Bar = 100 nm. 
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Figure S7. Size distribution of MG-OH/POPC liposomes measured using DLS ([MG-

OH]/[POPC] = 0.1). 
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Figure S8. Typical chromatogram of the MG-OH/POPC liposomes ([MG-OH]/[POPC] 

= 0.1) in phosphate buffer solutions at pH 6.0. 
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