Simulation of Midazolam absorption and bioavailability in pediatric patients
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Abstract: Data: 1) Assuming that only in vitro V,,,, and K, values are available 2) Experimental Values for some properties and rat tissue:plasma
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Purpose. To evaluate the accuracy of prediction of Physico-chemical properties: values predicted by (PBPK model) - all other inputs are in silico predictions partition coefficients (Kp)
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Methods. : GastroPlus™ 5.0 with the PBPKPIus™ Module ~ octanol:water partition coefficient=2.7, pka=6.15; 3 e . i T 4
was used to simulate the adult human Cp-Time profiles for experimental values for solubility vs pH were also found £ z -
Midazolam in oral solution dosage forms. Simulated Cp-Times  In literature [3], however, these data did not cover the i £ !
were compared to corresponding literature data in order to entire pH range of the Gl tract but matched the predicted | 8
validate the non-linear dose dependence and bioavailability solubility values very well, so the calculated solubility
due to saturable CYP3A4 metabolism. The Population profile was used for all simulations : .
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PBPKP'FS' -was gsed to .generate tISSLle parameters for adult % -l E': i Left: Simulations using in silico properties (including K, values) and in vitro metabolism values: green — adult Gut Left: Simulation using experimental and in silico pr_cparﬁes, in vitro metabolism values, and rat K;, values: green
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P - ; : E s adult liver size; red — pediatric physiolof t t iver size for V,,, conversion) with adul iver 'max VAU using adult liver size; red — pediatric physiology (Gut parameters and Liver size for Vp,,, conversion,
distribution and in-vitro K, and V,,,, values were used along 7 w0 $ 4 expression; blue - pedialrc ph?s?;logyg;n':d 374 expression in ver. Right: virlual t1al using the baselne values with wilh adult 3A4 liver expression; blue — pedialric physiology and 3A4 expression in Liver. Right: virtual trial
with rat tissue: p|asma parﬁtion coefficients and in-silico £ 5 b & scaled pediatric physiology and 3A4 expression In Liver using the baseline values with scaled pediatric physiology and 3A4 expression in Liver
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Results. Usmg the default ACAT model and the observed Solubility profile of Midazolam: Blue — experimental data points, Red — 3) p . da'.:a available afte(p o a.dmmls"at[o.n (PBPK mOdel) fitted del bef Ivi 5 diatri hvsi . E 2
expression levels of CYP3A4 in liver and gut, PBPK solubllity predicted by ADMETPredictor at drug's nalive pH, Green — Adult Cp-time profiles after p.o administration were available from two itted model before applying |.t to pe |atr|§: p yS|oIog|§s. xperimental
simulations accurately reproduced the non-linear dose o ol ekt Torpha et ol AR ToRe R ot different sources: data from one source were used to fit the 3A4 values were used where available, remaining properties were from
dependence for Midazolam bioavailability and Cp-Time In vitro metabolism data: In vitro K,.=3.7uM and expression in liver, data from the second source were used to verify the ~ ADMET Predictor. Rat tissue:plasma p?rqfq?n coefficients were used.
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scaling of the gastrointestinal tract parameters and Gut and Liver 3A4 expressions: initial estimates for ow — Faduinea s ot g : Tg;;ﬁ;;;mw | 2
metabolism to-a pedistric population, pedistric:Cmax and Adult and Children physiologies were obtained from ok o it el ey ous | g
Tmax were also accurately simulated. literature [4], expression in adult liver was fitted, 2/3 of i - - - it ' ‘
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Conclusions. /n-vitro data or in-vivo Cp-Time profiles from an  the fitted value was used for the pediatric simulations [5]
adult population can be successfully used to predict the Cp-
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X 5 R ] i Left: Model fitting to experimental data from one literature source: dashed lines — simulations before the Liver 3A4 Left: Simulation using experimental and in silice properties, in vitro metabolism values, and rat Kp values:
b I | 5 J il | expression was optimized, solid lines — simulations with optimized Liver 3A4 expression, Squares — experimental data, blue  green — adult Gut parameters, optimized adult 3A4 expression, in viva V,,, as would be obtained by
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