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Abstract
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Rapid Expansion of Supercritical Solutions into Liquid Solvents (RESOLV)
approach is as an effective alternative for producing nano-sized particles from organics
and polymers without using toxic solvents or elevated temperatures. In RESOLV, the
supercritical solution containing solutes and carbon dioxide (solvent) is directly expanded
into a receiving solution that may or may not contain a stabilizing agent. However, this
technique has been investigated for producing nanoparticles of a pure component but not
for encapsulating liquid compound in the nanoparticles. Therefore, the objectives of this
work were to (i) study the feasibility of RESOLV for producing Poly(L-lactide) (PLA)
nanoparticles loaded with vitamin A palmitate (VitA) and (ii) investigate the effect of rapid
expansion processing conditions on the particle form, size and VitA loading.

Rapid expansion into an aqueous solution produced a suspension in which the
nanoparticles stay in the forms of both individual particles and agglomerates. Anionic
and polymeric surfactants were used as stabilizers in the aqueous receiving solution at
concentration of 0.1 wt%. Expansion into sodium dodecylsulfate solution mainly
produced submicron and micron-sized agglomerates. The agglomerate size was
decreased to submicron when expansion occurred in Pluronic F68 solution. Mainly well-
dispersed, individual nanoparticles were obtained when expansion into Pluronic F127
solution. Therefore, Pluronic F127 was used to investigate the effect of processing
conditions on the particle size and VitA loading. In general, 35-70 nm PLA nanoparticles
loaded with VitA were successfully produced by RESOLV. The size of the PLA/VitA
nanoparticles increased with increasing degree of saturation, pre-expansion temperature,
and VitA and PLA concentration. VitA loading into PLA nanoparticles ranged from 0.9 to
6.2 wt% and increased with increasing pre-expansion temperature, degree of saturation,

and VitA concentration and decreasing PLA content.
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