Liposomal Delivery of Caffeine and Cafestol for Enhanced Skin Absorption
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Background Formulations Preparation and Characterization

Green coffee beans are well-known for their diverse health-promoting properties, including antioxidant, anti-inflammatory, anti-cancer, anti-diabetic, and Four combinations of caffeine and cafestol in liposomes, two with caffeine in liposomes, and four with cafestol in liposomes were formulated with Table 3. Characterization parameters of different Liposomes: EE, PDI, and Visual Assessment (Mean +5.D., n=3).

antihypertensive effects. These beneficial attributes are largely due to the presence of key compounds like caffeine (an alkaloid) and cafestol (a diterpene). varying lipid types, concentrations, and controls. Lipids (Lipoid 75 S and Phospholipon 90G -Ph90) with cholesterol at a ratio of 80:20 were used as

Both caffeine (CF) and cafestol (CA) have attracted considerable research attention owing to their significant pharmacological activities, particularly their potent the lipid components for liposome preparation. Ethanol was used as the organic component, and phosphate-buffered saline (PBS) or HPLC water Formuia Code Vesicle size, nm 33 s J33CIA - A5 PR, Visual Observation

antioxidant, antimicrobial, and anti-inflammatory effects. These properties suggest a strong therapeutic potential for treating various skin conditions, such as served as the aqueous phase.

acne. Table 2. Formulation compositions investigated in this study.

Despite their promising benefits, the effective topical delivery of these compounds faces substantial challenges. Caffeine's high-water solubility and low log P 193.8+2.7 91.1+ 0.8 - 0.31+0.04 -46.7 +2.82 Clear
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Conclusion and future work
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- The morphology of liposomes was characterized by Transmission Electron Microscopy (TEM) and Dynamic Light Scattering (DLS) both confirmed that F9

show smaller vesicle size compared to other formulation. The individual compound vesicles, F1, F7 had larger particle sizes of approximately 193.8 nm, and

1200 257.8 nm, respectively compared to the liposome formulation loaded with both CF and CA which was about 76.8 nm.

1000 - The combination of 1% caffeine with 0.13% CA-L significantly enhanced cafestol penetration into the dermis compared to other formulations. Additionally,
800 F9 markedly enhanced caffeine penetration into the dermis, reaching the highest observed level among all tested groups. Caffeine penetration followed the
600 trend: 1% CF solution < 1% CF-L < 1% CF + 0.07% CA-L < 1% CF + 0.13% CA-L with respective values of 14 + 0.3, 25 + 0.4, 30 £ 0.14, and 60 + 11.2 pg. The
400 synergistic combination of these compounds allows them to penetrate deeper into the skin layers, owing to the consistent size of the nanosized vesicles in
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Refe rences 20.0 200 - Additionally, in vitro cytotoxicity tests reveal that encapsulating caffeine and cafestol in liposomes notably increases cell viability in HaCaT monolayer cells
I = 1 gim ' 0 " " * compared to when each compound is used separately.
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0 3 6 9 12 15 18 21 24 27 - These results highlight the potential of caffeine and cafestol liposomal formulations as a safe and effective option for topical skin treatments, with further
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