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Dermal drug administration can be a preferred route for the delivery of
drugs for local or systemic action, with numerous advantages over oral
administration. Physiologically Based Pharmacokinetic (PBPK) models have
N

The best obtained model for the protein binding in stratum corneum haa
RMSE = 0.92 and NRMSE = 13.31%. The final equation is presented below
(Equation 7).

recently gained significant attention regulatory submissions to - fu,, =
quantitatively  predict  drug-drug interactions (DDls) and - 1= (EXP(logKyemsy/ (1+EXP(logKyermst))
absorption/bicavailability processes [1]. A PBPK approach has a strong where
potential to help bridge the gap in clinical knowledge in a situation where . . :-.:;"‘" 109Ky = (IN(HBA+4.824))ntabsiogh)
clinical studies are either difficult or practically infeasible. t . R
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needed for the proper prediction of the drug exposure. Assuming that

only unionized and unbound molecule can diffuse through the skin and M- ORCI The observed vs predicted
subcutis tissues, and that the experimental measurement of this o Tt ’ L 0gKyermie Values are

parameter is not routinely done, its prediction becomes crucial. In the o 4 6 1 s s 4 s e 5 presented on Figure 1.

current study we applied machine learning approach to develop empirical :

model for the stratum corneum binding. In the next step we utilized the S Figure 1. Observed and Predicted
predicted values to assess their influence on the dermally applied model OBSERVED [0GKerms: values.

drug (ketoproten) local and systemic exposure predicted with the use of

MechDermA model simulation results for the Ballerini study for two
mechanistic PBPK model (Simcyp MPML MechDermA model) [1].

scenarios: A) fu.. = 1 (lack of binding assumed), B) fu.. = 0.093 (predictec
with the Equation 1) are presented below on Figure 2.
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numan nail, human hair, and sheep wool collected by Hansen ana
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oired heuristic algorithm so-called genetic

orogramming (GP), based on simple physico-chemical parameters (logP

HBA).

GP Is a machine learning system belonging to the evolutionary

computation (EC) systems, where solution is represented as an artificial

/_é 45 compound in synovial fluid over Time - compound in synovial fluid over Time
chromosome and based on available data developed iteratively by means | & g 4 g e i
of genetic operators (mutation, crossing-over, etc.) performed on the g g 35 g -
population of chromosomes towards the optimum state. In this work we gs = Zi‘ = .
used a variant of GP called symbolic regression where the artificial | g L,>¢ . %*5‘
chromosome represents mathematical equation, both its structure and | § |5 § -
coefficients. o |5 O; 5 05 .
R statistical environment [6] was used to perform all calculations with GP ”;:D 5 | | | | 5 | . . .
implementation in rgp module [7] extended by Pactawski et al. [8]. The | & ’ = “ time ) > O : Y mety N
model quality was assessed with the use of root mean squared error | @ | g o e | prowmEsneoncinalml - Snam S perenie

(RMSE) and normalized RMSE (NRM
ketoprofen (0.093) was further appliec
and the systemic concentration predic

value were compared.
Table 1a, b. Ketoprofen ADME / skin permeation parameters.
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Figure 2. MechDermA model simulation results for two tested scenarios.

Discussion and Conclusions

The current study presents the problem solving approach based on
combining machine learning and mechanistic modeling. Drug absorpti
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