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Background and Objectives

Lactation PBPK models can support risk assessment by providing information on maternal drug exposure during lactation, estimating the milk-to-plasma (M/P) ratio of maternal medication,
and predicting the potential systemic exposure of infants to drugs through human milk [1,2].This work is part of the Innovative Medicines Initiative project ConcePTION, which aims to generate
a non-clinical testing platform to determine drug transfer into human milk and subseguent infant systemic exposure. The aim of the present study was to evaluate the performance of
lactation PBPK models, by integrating bidirectional in vitro permeability coefficients recently measured from an in vitro blood milk barrier model.
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Adult heathy volunteer

System data

PBPK model — CLieeqing: Drug removal from the milk compartment via breast feeding which is defined by the infant daily
simif | milk intake.
Systemic drug exposure The fraction unbound in human whole milk (fu.,;,) was calculated using the multiple E,_,
Five physico-chemically diverse small molecules exhibiting different elimination pathways with available clinical lactation data algorithm [5] fuplasma
were selected: amoxicillin, caffeine, cetirizine, levetiracetam and nevirapine. fumir = 1.033 x + 0.1017 x In(PSA)
0.988 + fupigsma
Manuscript accepted RID: Relative infant dose, RIE: Relative Infant Exposure fumuk: unbound fraction of the drug in the whole milk, fu,;,smq: fraction unbound in plasma, PSA: polar surface area.

Results

Figure 2. Predictive performance graphs for Cmax (A) and AUC (B) in plasma in adult heathy volunteers.
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Geometric mean of Cmax and AUC were predicted within 2-fold of the actual observed values. Solid bold = ~
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To account for the difference between in vivo effective permeability and in vitro permeability, a

. . - L . dosage as a percentage of the pediatric therapeutic dose (RID ).
scaling factor was applied for each compound (SF=25 for amoxicillin, cetirizine and levetiracetam J P J P P (RID¢herapeutic)

and SF=5 for nevirapine and caffeine). The drug removal from the milk compartment was U RID | RIDtherapeutic I RIE
calculated to be 0.03 L/h for all drugs.
Figure 3. A-Comparison of observed and predicted M/P ratio values for the selected drugs. Based on the o5 b ol
ratio of AUCmilk over AUCplasma. B-F: Predicted and observed human milk concentration time profiles.
Symbols represent the clinical observed data obtained from B- Kafetzis et al.,, (1981)
C- Findlay et al., (1988) D- Wilkerson et al., (2021) E- Johannessen et al., (2005) F- Shapiro et al., 20
(2005).
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0,09 reports, by relying on in vitro permeability data across the blood-milk barrier.
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