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Preparation and in vitro characterization of remdesivir-loaded liposomes for

inhalation

ZHAO Di, LI Jingjing, ZHANG Kai, QIN Chao, YANG Lei, YIN Lifang
Department of Pharmaceutics, School of Pharmacy, China Pharmaceutical University, Nanjing 210009,China

Abstract Remdesivir-loaded liposomes for inhalation were prepared and the in vitro properties were evaluated.
Firstly, preparation methods of remdesivir-loaded liposomes were screened, and single-factor experiments were
conducted to optimize the prescription and preparation process. Then the physical property, deposition ratio and
aerodynamic particle size distribution of remdesivir-loaded liposomes suspension for inhalation were
comprehensively evaluated. As a result, the optimal liposomes were prepared by the thin-film dispersion
method with pH 6.5 phosphate-buffered saline as the hydration medium. In the prescription, the ratio of drug
to DPPC was 1 : 20; the cholesterol accounted for 10% of total lipids; and 20% DSPE-mPEG 2000 was added as
stabilizer. 4% trehalose was added as lyoprotectant when lyophilizing to obtain ideal appearance, good stability
and a small particle size change after reconstitution. Remdesivir-loaded liposomes were spherical with smooth
surface and uniform particle size distribution under transmission electron microscope. In vitro release tests
showed no significant change for release curves of remdesivir-loaded liposomes suspension before and after

nebulization. Deposition experiments indicated that the fine particles fraction of liposomes was 51. 4%, and the
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mass median aerodynamic diameter was less than 5 pwm measured by next generation impactor. To sum up,

remdesivir-loaded liposomes for inhalation with high encapsulation efficiency and stability can achieve a suitable

particle size distribution to effectively deposit in the lung after nebulization, which provides a new approach for

the treatment of COVID-19.
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Table 1 Characterization of remdesivir-loaded liposomes prepared by

different methods (x + s,n = 3)

Particle Encapsulation
Method PDI
size/nm efficiency/%
Film dispersion 113.6 + 1.2 0.157 +0.035 72.34
Ethanol injection 1973 +2.8 0.153 +0.049 78.05
Reverse evaporation 195.8 +9.4 0.114 +0.100 78.16
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Figure 1 Influence of the weight ratio of drug to phospholipid on en-
capsulation efficiency (EE) and particle size of remdesivir-loaded lipo-

somes (¥ = s,n = 3)
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Figure 2 Influence of the weight ratio of cholesterol on EE and parti-

cle size of remdesivir-loaded liposomes (¥ + s,n = 3)
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Figure 3 Influence of the weight ratio of DSPE-mPEG 2000 on EE

and particle size of remdesivir-loaded liposomes (x + s,n = 3)
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Figure 4 Influence of different hydration medium on EE and particle
size of remdesivir-loaded liposomes (¥ + s,n = 3)

ABS: Acetate bufler solution; PBS: Phosphate buffer solution
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Figure 5 Influence of lyoprotectants (A) and trehalose concentration (B) on EE and particle size of remdesivir-loaded liposomes (¥ + s,n = 3)
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Figure 6 TEM images of remdesivir-loaded liposomes
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Figure 7  Stability of remdesivir-loaded liposomes at 25 °C (A) and 4 °C (B) after reconstitution in different solvent (¥ + s,n = 3)
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Figure 8 Drug release curve of remdesivir-loaded liposomes before SFT GBT GBT BT BT T oFF o

and after nebulization (¥ + s,n = 3)
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Figure 9  Drug deposition ratio of remdesivir-loaded liposomes (¥ +
s, n=3)
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