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Abstract  

A relevant and testable skin absorption and physiologically-based pharmacokinetic (PBPK) 

model should be able to capture and shed light upon the complex interplay between topical 

drug product attributes and in vivo outcomes.  The development, validation and application 

of such a model – an example of which is illustrated below - would facilitate the design of 

high-quality and efficient formulations for application to the skin.  

 

The strategy adopted recognizes ‘up-front’ that topical products are complex, 

multicomponent systems, the properties of which change profoundly post-application to the 

skin. Consequently, the absorption kinetics of the active moiety are difficult to simulate with 

a simple mathematical construct.  To address this challenge, the “input process” of the active 

compound is being characterized experimentally using the innovative application of 

spectroscopic, microscopic and stratum corneum sampling techniques. Further innovation in 

the approach postulates that the kinetic and distribution parameters, which describe the 

disposition of the active within the model’s physiologically-based but experimentally 

inaccessible structures between the ‘input function’ and the systemic blood, are correlated 

with and predictable from key physicochemical properties of the active.  Validation, 

development and refinement of these uniquely novel strategies for the PBPK modeling and 

simulation of dermal absorption has, at its core, the goal of a pragmatic approach that is no 

more complicated than is needed to perform its task 

Ultimately, the research aims to link judiciously chosen experimentation to in vivo outcomes, 

and to illustrate that the physicochemical properties of a topical product (i.e., the active 

molecule + its delivery system) can be manipulated during the iterative development process 

of design and testing to direct the rational and efficient optimisation of high-performance 

formulations.  Realization of this objective translates very clearly into a significant reduction, 

or even elimination, of the dependency (for example) on animal models and human studies, 

accelerating the product development process, and bringing safe and effective topical 

medicines to market more rapidly and economically. 

 


