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MODULAR PARENT — METABOLITE (PM) LIBRARY DISTRIBUTION & ELIMINATION & TRANSFORMATION
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PARAMETRIZATION

. _ , , N\ . . With exchange rates:
Beady to u.?e 2 c.omb.lnatlon of .models safilolis ekl erFten W,Ith_the e Faftf.r caIcublatlotns thanks lto -the z;nalytdlcalt- it = k12, k21 (k13, k31) for parent and k12m, k21m (k13m, k31m) for metabolite for the second (third) compartment = Kpm — transformation rate from parent to metabolite
mtegrated.m MonolixSuite 2021 with modular macros apd compatible with joint and | sofutions - boost your analysis and proauctivity. = Volume of central compartment is V » Kmp — transformation rate from metabolite to parent
filters - a simple workflow to help you test many intermediate approach - adapt the modeling = Elimination: k, km (linear) ; Vm, Km for parent and Vmm, Kmm for metabolite (non-linear)
different hypothesis. rocess to your needs with minimal effort. \ ’
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With inter — compartment clearance:

= Q2,V2 (Q3, V3) for parent and Q2m, V2m (Q3m, V3m) for metabolite for the second (third) compartment

= volume of central compartments is V1 to be compatible with the PK models in case of sequential or intermediate
model development

ADM | N |STRAT|ON & ABSORPT|ON = Elimination: Cl, CIm (linear) ; Vm, Km for parent and Vmm, Kmm for metabolite (non-linear)
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ANALYTICAL SOLUTIONS

First Pass effect

= time delay (Tlag) ! 1 ( ) , , _ , ,
\ ) K . " Parent — metabolite models in the Monolix library are implemented with Mlxtran macros. Implementation with MIxtran macros allows to use analytical solutions, which
doseD —— F ' Depotl ! ---» K ; For example: a model with oral absorption (rate ka) of a dose D, one compartment for parent (cmt = 1)
t D \ ) P // . . . . . o Mo o o o
/Oralz \ — / ------ Al R | /23 e and metabolite (cmt = 2), linear elimination (rates k, km) and unidirectional transfer (rate Kpm) is given (/, are mo.re accurate than . @ are faster than ODE solvers
= With or without the First Pass Effect dose D dose D — | Depot ! by the following set of macros: CJ approximate numerical solutions
= Zero (TkO, TkOm) or First order . Ix fm———-- ke Y || T ’ K CaC o _ _ . _
absorption (ka, kam) — I'p | Depot2 ! ---» m \ p_Ra U o=kt _J. C K . Analytical solutions are available if:
. : - ! p pm =p ® Drug is administrated to the central parent compartment only
= Time delay (Tlag) or transit dt v . ’
compartments (Mtt, Ktr) K ( dA (dA, ) 26m — K. -C.—k. -C ] Pafra.met.ers are not time dependent
= Oral + bolus: bioavailability F A ddl =~k Agy + A41(0) =D - Fp — == —(katkam) - Aa+ -, A4(0) =D dt pm ~p “m ~m * Elimination is linear and only from the central compartments,
\\ / Olus, Infusion ; dAi dA, C, (0) =0, Cp, (0) =0 = there are no transit compartments (linear models),
oral, oral + bolus TkO, ka I ~ KarAan Tt Ap(0) =0 ) T kg - Ag + Ap(0) =0 . = transfer between parent and metabolite is only between their central compartments,
{ . . .
dA dA = there are maximally two peripheral compartments for parent or for metabolite.
ddz —Kam - Agz + - Ag2(0) =D - (1 - Fp) — M kom - Ag + -+, Ay (0) =0 ) , Y PETP P P
t \ dt Implementation with : : L N . .
FIRST PASS EFFECT - J dAy _ A A4, (0) = 0 Comparison of the computational time (in seconds) of the parameter estimation (SAEM) using analytical
\ dt ~ em e " Mixtran macros solutions (AS) and numerical solutions (ODE) for models with different number of compartments:
, Dataset: 100 individuals, single or multidose, 20 measurements for each observation
= QOccurs when a drug undergoes a biotransformation — for example Ap(t) =D -Fp- (1 —e *at ) Ap(t) =D - - _I_Z : (1 — e~ (katkam)-t ) . PK model definition for Parent SAEM settings: 500 iterations for the exploratory phase, 200 for the smoothing phase
. . . . . . a am
transformatlo.n of parer.1t to metabolite before reaching its site of action ) compartment(cmt = 1, volume = V, concentration = Cp) RO Single dose -
or the systemic circulation. Ay(®) =D - (1= Fp)-(1—e kam®). Ay(t) =D RRL;T (1 - e~Watkam)t ). oral(cmt = 1, ka) Parent + metabolite
= Can be clinically relevant when the metabolized fraction is high or when atfam elimination(cmt = 1, k) . as ODE as ODE
it varies significantly from individual to individual or within the same i I ) 1+1(2dim) 27 100 3.7 27 130 4.8
individual over time = variable or erratic absorption. . SR : i
P The above formulas assume the first order absorption process. In case of zero order absorption, the ; PK model definition for Metabolite . eRalCEl 48 150 31 44 180 4
absorption rates kg, k., are replaced with absorption times Tio, Ticom- compartment(cmt = 2, volume = V, concentration = Cm) 2 + 2 (4dim) 71 210 3.0 66 230 3.5
elimination(cmt = 2, k = km) 3 +2 (5dim) 96 260 2.7 91 290 3.2
transfer(from = 1, to = 2, kt = Kpm) 3 + 3 (6dim) 140 310 2.2 130 340 2.6
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https://www.youtube.com/watch?v=ifWC7Xd79QE

