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Introduction: A major challenge in treating androgenic alopecia topically is delivering
high drug levels in hair follicles while minimizing systemic absorption. Based on our
previous study using nanostructured lipid carriers (NLCs) co-encapsulating minoxidil and
latanoprost, we investigated their in vitro targeted delivery to pilosebaceous units (PSUs)
in porcine skin, from NLC-aqueous and -serum formulations. Methodology: UHPLC-
MS/MS method was validated to quantify drugs extracted from PSUs. Drug permeation of
minoxidil and latanoprost was performed using Franz-type diffusion cells with porcine skin
over 24 h, with and without massage, and targeting was assessed by comparing drug levels
in PSU-containing and PSU-free biopsies. Statistical analyses were performed in GraphPad
Prism 8.0 with a significance level of p < 0.05. Results: Limits of detection and quantification
were below 4 ng/mL for both drugs. Matrix effect was minimal and within the acceptable
±15% range. Delivery of latanoprost to PSUs from NLCs was notably more effective,
increasing by 3-fold compared to control (p ≤ 0.0001). Differences were less evident for
minoxidil; however, NLC still accumulated 1.4 times more than the control (p ≤ 0.05). No
difference was observed between the aqueous dispersion and serum formulations of NLCs
for minoxidil, while the aqueous NLC formulation was far superior to the serum in the
case of latanoprost, showing 5.6- and 6.3-fold greater accumulation in PSU and non-PSU
models, respectively (p ≤ 0.0001). Massage improved the delivery of both molecules to the
PSU by approximately 1.5-fold (p ≤ 0.01). Conclusions: NLCs are a promising strategy for
topical alopecia treatment, enabling targeted delivery of minoxidil and latanoprost to PSUs.
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