Scanning analysis of semi-solvent impact using sequential solvent vapor (SASSI-SSV):
Assay of poly(lactide-co-glycolide)-naltrexone (PLGA-NTX) microparticles
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particles were 1maged, and then the particles
were exposed to the next semi-solvent 1n the
sequence. The semi-solvents used were ethyl
1sobutyrate (EI, PLGA solubility threshold
of 85% lactide content, or 85L), toluene
(Tol, 78L), 2-pentanone (2PE, 69L), and
propyl acetate (PA, 63L) (Fig 1).
Profilometry was performed using LEXT
(Olympus) software.

Particles were 1maged (Fig 2), and LEXT software parameters applications.

were characterized for root mean square height (Sq, roughness),
core height (Sk, bulk height variance), kurtosis (Sku, peak
sharpness), 10 point height (S10z, tallest 5 peaks minus lowest 5
valleys), and area ratio (Ar, surface area/contact arca) (Table 1).
Reduced roughness (Sq) of PLGA blank after Tol exposure relative
to all other samples reflects the smoother surface of the drug-free
sample relative to drug-loaded samples. Area ratio (Ar) indicates
the collapse of the particle, and the SC-85L-25G exhibited higher
degree of collapse relative to SC-75L-25G, likely due to more
soluble 85L PLGA. Additionally, Emulsion with 4 h in the PVA
bath exhibited less collapse in EI and TOL relative to the emulsion
with 24 h 1n the PVA bath. This correlated to the difference in
measured number average molecular weight (M) of the
formulations as extra time in the emulsion bath led to increased
hydrolysis of the sample with lower M and more susceptibility to
collapse. The Vivitrol® RLD exhibits significantly higher kurtosis
(Sku) across EI, TOL, and 2PE relative to both Emulsion-4H and
SC-75L (P <0.01). Kurtosis 1s related to peak sharpness and can
be affected by the presence of NTX, which presents as poorly
soluble cubic crystals that poke up from the melting polymer and
provide a blocky structure. This exhibits a different Sku relative to
the valleys and ravines structures observed for NTX in Vivitrol ®.
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Figure 1. Confocal Microscope
mounted with Scanning Analysis
Vapor Impact (SAVI) assembly on the
platform.
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