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The topical application of all-frans retinoic acid (ATRA) is an effective
treatment for several skin disorders, including photo-aging. Unfortunately, ATRA is
susceptible to light, heat, and oxidizing agents. However, isomerized forms of ATRA
via light exposure have biological activity while oxidized forms of it do not present
pharmacological effect on topical application. Thus, this study aimed to investigate the
ability of polymeric micelles prepared from polyethylene glycol-conjugated
phosphatidylethanolamine (PEG-PE) to stabilize ATRA wunder various storage
conditions. /n vitro skin permeation studies of ATRA-loaded PEG-PE micelles were
performed using Franz diffusion cells. Toxicity of the polymeric carrier i.e. PEG-PE
was also observed on cultured primary keratinocyte and fibroblast cells. ATRA-loaded
polymeric micelles were prepared using various types of PEG and PE fragments. The
critical micelle concentrations (CMCs) of the PEG-PE micelles were 97-243 uM,
depending on the structures of the PEG and PE molecules. All of the micelles had
particle diameters of 6-20 nm and neutral charges. The highest entrapment efficiency
(82.7%) of the tested micelles was exhibited by ATRA in PEG with a molecular
weight of 750 Da conjugated to dipalmitoyl phosphatidylethanolamine
(PEG750-DPPE) micelles and was selected to further studied. Result of stability



E46301

showed that the PEG750-DPPE micelles could significantly retard ATRA oxidation
compared to ATRA in 75% methanol/HBS solution. Up to 87% of ATRA also
remained in the PEG7s50-DPPE micelles after storage in ambient air with light
protection for 28 days. For in vitro permeation study, ATRA-loaded PEG75,-DPPE
micelles were effectively permeated through human skin under non-occlusive
condition compared to ATRA in 50% ethanol/HBS solution. In addition, at low
concentration of ATRA in the PEG750-DPPE solution was not toxic on the cultured
keratinocytes and fibroblasts. Moreover, ATRA in the PEG75o-DPPE solution could
effective to improve cell survival both keratinocytes and fibroblasts in comparing with
the empty PEG750-DPPE solution. From this study it could be concluded that the
PEG~5o-DPPE micelles were able to improve chemical stability of ATRA and enhance
permeation of ATRA through the human skin as well as reduce undesirable effects on
the applied skin. Therefore, ATRA-loaded PEG750-DPPE micelle is an interesting
carrier. Efficacy and safety of ATRA-loaded PEGyso-DPPE micelles might be studied

and further to development a new cosmeceutical formulation.
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