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Abstract: This study explores the vacuum freeze-drying process and characterizes microalgae DHA oil nanoemul-
sion nanopowder, which is synthesized via ultrasonic. Result shows that the nanopowder is milky white and delicate
with a constant dissolution rate of 10 s under the following conditions of the freeze-drying curve with oil phase to
freeze-drying protective additive ratio of 1 : 4 and glucose to mannitol ratio of 1 : 3: (1) Pre-freezing at —40°C for 2 h
under 0.2 mbar pressure; (2) Sublimation drying at —30°C for 12 h under 0.2 mbar pressure followed by drying at
—20°C under 0.15 mbar pressure for 2.5 h; (3) Analytical drying at 25°C for 3 h under 0.15 mbar pressure. Before
freeze-drying, the particle size and polydispersity coefficient were (175.6£22.1) and (0.15+0.62) nm, respectively,
and these values changed to (211.1423.5) and (0.152+0.116), respectively, after freeze-drying, indicating that the
difference between these values is small and in the range of nanometers. The vacuum freeze-drying technology not
only ensures the long-term stability of DHA but also expands the scope of its application. DHA is therefore ex-

pected to become a new nano-loaded drug system.
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