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ed to continue to accelerate. These types of tools will find use in
various processes: drug development, therapy monitoring, diag-
nosis, prevention and treatment of diseases, etc. Differences in
regulatory frameworks can lead to difficulties in development.

Keywords: Al/ML-based tools; comparative analysis; regulatory
framework.

FORMULATION AND PHYSICOCHEMICAL CHARACTERIZATION OF NANOSTRUCTURED LIPID CARRIERS

(NLCS) LOADED WITH IBUPROFEN

Mihail Aleksandrov*, Ana Alves®*, Viktorija
Maksimova', Paulo Costa®3*

'Faculty of Medical Sciences, Division of
Pharmacy, Goce Delcev University, Stip, R.
North Macedonia

2Faculty of Pharmacy, Department of Phar-
maceutical technology, University of Porto,
Porto, Portugal

3UCIBIO — Applied Molecular Biosciences
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cal Technology, Department of Drug Scienc-
es, Faculty of Pharmacy, University of Porto,
Porto, Portugal

“Associate Laboratory i4HB — Institute for
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cy, University of Porto, Portugal

Objective: This study aimed to develop and characterize na-
nostructured lipid carriers (NLCs) loaded with 1% ibuprofen (IBU-
NLC) to enhance skin penetration and enable localized treatment
of inflammatory musculoskeletal conditions, such as osteoarthri-
tis. The formulation was designed to overcome the limited skin
permeability of conventional ibuprofen gels and provide a stable,
controlled-release delivery system.

Methods: IBU-NLCs were prepared using a homogenization
followed by ultrasonication. The lipid and aqueous phases were
separately heated to 75°C, then emulsified using an ULTRA-Turrax
to form a microemulsion, followed by sonication using a SONICS
VibraCell to generate a nanoemulsion. The resulting formulation
was cooled and characterized using dynamic light scattering
(DLS) to determine hydrodynamic particle size, polydispersity in-
dex (PDI), and zeta potential (ZP) for surface charge. High-perfor-
mance liquid chromatography was used to determine encapsu-
lation efficiency (%EE). Transmission electron microscopy (TEM)
was performed using morphological analysis. Stability was evalu-
ated after one week of storage at 6°C.

Results: The freshly prepared IBU-NLCs showed a mean parti-
cle size of 93.15 nm, PDI of 0.135, and ZP of -20.56 mV, indicating
a good size and homogeneous formulations. After one week, the
NLCs retained stability with minor changes: particle size of 100.26
nm, PDI of 0.198, and ZP of -18.89 mV. TEM analysis confirmed
spherical morphology and corroborate the data of DLS. The en-
capsulation efficiency of ibuprofen was 11.15%.

Conclusion: Stable IBU-NLCs were successfully developed,
demonstrating suitable particle size, surface charge, and spheri-
cal morphology. Further formulation optimization is recommend-
ed to improve drug loading, conduct extended stability and re-
lease studies.

Keywords: drug delivery systems, skin penetration, ibuprofen,
nanostructured lipid carriers.
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