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Abstract: Objective To investigate the impact of phospholipid type on the pharmacological properties of indocyanine green (ICG)
liposomes. Methods Liposomes (ICG-H-Lipo, ICG-E-Lipo) with hydrogenated soybean lecithin (HSPC) and egg yolk lecithin as
lipid components were prepared by thin film hydration extrusion method. The particle size, polymer dispersion index (PDI) and Zeta
potential of liposomes were measured by Zetasizer3000HS particle size analyzer. The morphology of liposomes was observed by
transmission electron microscopy. The encapsulation efficiency of ICG-H-Lipo and ICG-E-Lipo were determined by ultrafiltration
centrifugation. The ultraviolet absorption spectra of ICG-E-Lipo, ICG-H-Lipo and free ICG in the range of 400—1000 nm were
determined by ultraviolet spectrophotometer. With the change of particle size as an index, the long-term stability of liposomes
diluted with 10 times pure water and stored at 4 °C for 1 month was investigated, the stability of liposomes in simulated plasma (pH
7.4 rat plasma) was investigated, and the stability of liposomes diluted with 10 times pure water and irradiated with 808 nm laser
(1 w-em™, 5 min) within seven days was investigated. ICG-H-Lipo, [CG-E-Lipo and free ICG were stored in dark at 4 °C, and the
absorbance (4) value of ICG at 780 nm was measured at 0, 1, 3, 5 and 7 days respectively. In order to evaluate the photothermal
efficiency of different preparations, ICG-E-Lipo, ICG-H-Lipo and free ICG were prepared into ICG with a mass concentration of
25 ug-mL™" solution, irradiated with 1 w-cm™, 808 nm laser for 5 min, and recorded the temperature change with infrared thermal
imager. Give five 808 nm laser on-off irradiation (1 w-cm™, on 5 min, off 15 min), and record the temperature change with infrared
thermal imager. Irradiate 1 w-cm™ and 808 nm laser for 0, 1, 2, 3 and 4 min respectively, and detect the change of A4 value with
ultraviolet spectrophotometer. Results ICG-H-Lipo and ICG-E-Lipo liposomes were successfully prepared by the thin film
hydration and extrusion method, the ICG encapsulation of which were 77.97% and 70.67%, respectively. Both ICG-E-Lipo and ICG-
H-Lipo have strong absorption peaks at 895 nm. Compared with free ICG, ICG-E-Lipo and ICG-H-Lipo have significant redshift.
The stability results demonstrated that both ICG-H-Lipo and ICG-E-Lipo possess desirable colloid stability in deionized water,
plasma solution and after laser irradiation. Changes of UV absorption profiles after seven days storage revealed that ICG-H-Lipo and
ICG-E-Lipo generated better ICG stability than free ICG (P < 0.05 and 0.001), and ICG-H-Lipo possessed the best ICG stability.
After irradiation of five on-off cycles, the heat production efficiency of ICG-H-Lipo was relatively stable, while ICG-E-Lipo
decreased slightly, and the free ICG generate a 64% decrease, indicating that the photothermal stability of ICG-H-Lipo was better
than ICG-E-Lipo and free ICG. Furthermore, the UV absorption spectrum after 4 min laser irradiation exhibited that the free ICG
underwent a severe photobleaching performance, while the absorption peak of ICG liposomes decreased slowly. Conclusion
Liposome is able to significantly improve the stability and pharmaceutical properties of the encapsulated ICG, and these improved
characteristics were highly related with phospholipid type. ICG liposome consisting of hydrogenated soy lecithin displayed a better
storage stability and photothermal performance than the counterpart egg yolk lecithin-constructed liposome.
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