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•   Resveratrol (3,5,4’-trihydroxystilbene) is a polyphenol compound 
naturally occurring in high to moderate quantities in various foods including 
grapes, peanuts and wine. Chemically, it has two geometrical isomers, 
trans- and cis-resveratrol, been the trans form biologically more active and 
also more stable. 

•   Resveratrol has anti-tumor, anti-inflammatory, anti-oxidant, 
photoprotective ,depigmentation and anti-platelet aggregation properties.  

•  The combination of several limiting factors including poor water solubility, 
limited chemical stability, short biological half-life, and rapid metabolism 
and elimination means that resveratrol demonstrates low bioavailability, 
especially by oral route. 
 
• Once resveratrol has physicochemical properties that are particularly 
suitable for diffusion through the human skin, notably its low molecular 
weight (228.25 g mol–1) and its adequate lipophilicity (log Po/w = 3.1), a 
transdermal system could be an alternative drug delivery mechanism. 

 cis-resveratrol 

 trans-resveratrol 

To establish the profile of resveratrol permeability into and across human skin. For that, a 
laboratory-made chromatographic column was used (Zr-PMODS), with its performance being 
compared to a commercial C18 column.  

 
Transdermal emulsion composition:  
Trans-resveratrol ....................2% 
Ethoxidiglycol …………………0.5% 
Pentravan® cream, qs ……….100%. 

 

RP-HPLC 

Method optimization 
a 32× 2 factorial design with mixed levels 
containing three (−1, 0,+1 for the factors 
ACN percentage and column oven 
temperature) and two (−1 and +1 for the 
factor column) factor levels was 
randomly conducted in a total of 18 
experiments with three replicates in each 
experimental level.  

 

Parameters 
Robustness, specificity, linearity, limits of 
detection and quantification, precision and 
accuracy. 
 
 

VALIDATION 

HUMAN SKIN PERMEATION 
Experimental conditions: 
•  Receptor medium: Artificial human sweat with 20% of ethanol as solubiliser. 
•  The receptor medium was maintained at 32 ± 2ºC and mixed with a magnetic stirring bar (600 

rpm); 
•  Aliquots (1 mL) were withdrawn at regular time intervals (0.5, 1, 2, 3, 4, 8, 12, 16, 20 and 

24h), collected into HPLC vials and trans-resveratrol was quantified; 
•  Drug retention: micrometric cuts using cryostat microtome. 

 

Skin retention profile of resveratrol from liposomal transdermal emulsion. Results 
presented as mean ± standard deviation (n = 6). 

Zr-PMODS proved to be comparable to 
C18 commercial columns for HPLC 
quantification. 
The figure shows chromatograms of (A) 
standard, (B) sample and (C) matrix. 
Chromatographical conditions set as: Zr-
PMODS column (250 × 4.6 mm, 4.5 µm) 
at 25◦C; volume of injection of 20 µL; 
mobile phase consisted of acetonitrile : 
water (50:50, v/v) at a flow rate of 1.2 mL 
min−1; and UV detection at 307 nm. 

Using the percentage of permeation by dose (62.6%), one can conclude that a person using the 
1-g emulsion dose released b ythe pump containing 20 mg of resveratrol will have, theoretically,

12.53 mg of it liberated into his bloodstream, gradually and continuously for 24 h. To confirm 
that, the next step is to perform in vivo pharmacokinetic/pharmacodynamics studies. 

C u m u l a t i v e a m o u n t s o f 
resveratrol 
quantif ied into the receptor 
medium: (¢) in vitro drug release 
p r o f i l e a n d ( n )  e x v i v o 
percutaneous absorption profile 
(resultsp resented as mean ± 
standard deviation (n = 6). 

The method was validated and proved to be simple, selective, precise, accurate and fast  
and is in accordance to the validation parameters required by ICH guideline. 
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