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GOAL WORKFLOW

Fentanyl citrate is a potent opioid agonist commonly used as an
analgesic in animal studies, providing several hours of pain relief
during surgical and other medical procedures [1].

g Characterize the kinetics of fentanyl citrate
and norfentanyl using a nonlinear

* 16 calves
Data * Single iv dose, either 2.5 pg/kg or 5.0 pg/kg
* Parent (fentanyl) and metabolite (norfentanyl) measured for 24h after dosing

" Joint model capturing parent and metabolite data
and inter-individual variability

Population modeling

ixed- i in Monolix 5 - st
mixed-effects (NLME) modeling approach Selection of best structural and statistical model y ’ IMPORT your
estimated
@0 Use this.model to com[?are competing dosing regimens “ Predict the response to continuous infusion and A model in one

that achieve therapeutic stea.dy-st.at.e c.:o.ncentratlo.ns of Compare dosing intermittent boluses, with and without loading dose click

fenjca.nyl' and norfentanyl, while minimizing systemic regimen in Simulx “ Post-process simulations to find the best regimen

toxicity in calves. combining safety and efficacy )
PARENT-METABOLITE MODEL ESTIMATED IN MONOLIX
Model selection in Sycomore Structural model Population Parameters Visual Predictive Checks

ol
o
Project name . . STOCH. APPROX. .
| Rating - BICc (IS) Structural model Observation model Individual model ' \\ // (%) 1000 { Save t| me an d
S.E. R.S.E.(% ]
Keep traCk Of r02_parent_3cpt 2157.77 e S;Lfg—jig;ﬂm yFentanyl: combl g _ focus on the
your MODEL ' _ _,[ v ] . [ v ] P s o g results with
bal FPE_3cptP i L ° °
BUILDING olus_NoFPE_3cp T Gty cemi Parent Metabolite 1 - o s = built-in
r03_parent_met Y & 3232.47 lcptM_uni_V1CIQ2V yNorfentanyl b1 =i 4 2.
orfentanyl: com
steps and 2Q3V3CImKpm.txt g l l 3.01  0.71  23.6 — © DIAGNOSTIC
-
compare runs bolus nofPE 3cptP L 104.13  6.82  6.55 L s PLOTS
N h S r04_bis_wo_sim_annealing 3223.31 1cptM_uni_V1CIQ2V e .l ; ° ° O -
orfentanyl: cons = 0 g
with Sycomore 2Q3VaClmKpmixt g St&tlSthB' N lOdEI e e 2 o =
1876.99 32e8.54 1%.6 =
bolus_noFPE_3cptP yFentanyl: prop PARAMETERS DISTRIBUTIONS  RANDOM EFFECTS CORRELATION + @
r04_parent_met_errormodel ¢ 3222.22 1cptM_uni_V1CIQ2V 1.19 0.0079 0.664 o
- yNorfentanyl: const [ Kpm|
2Q3V3ClmKpm.txt Select: All | None #1
0.00ee 0.00063 200
bolus_noFPE_3cptP _ Vi ["woonoruac~ | .. time
r05_parent_met_noREV2CImcl v 3214.42 1cptM_uni_VICIQ2V yFentanyl: prop — J Standard Deviation of the Random Effects
- yNorfentanyl: const [ Kpon | _ _ ~ ~
203V3CImKpm.ixt a (oo 0.15  0.043 27.7 = -
. J c
bolus_noFPE_3cptP Fentamyl: _ _ 0.63 0.17 26.59 8-
r06_parent_met_corrQ3Kpm v 77 3202.38 IcptM_uni_V1CIQ2V yrentanyt: prop Q2 | LoGnormaL~ | Q < .
- yNorfentanyl: const - 0.29 0.059% 20.5 =
203V3CImKpm b _ _ +— o
rrr— o V2 | LoewanvaJ 0.73 0.15 21.0 6 E
— — . - —O 2
ro07_parent_met_corrV1Q3Kpm “ 3203.04 1cptM_uni_V1CIQ2V D R, 0.32 0.065 20.5 Q it
EQSM';CI _HZ et yNorfentanyl: const = Q3 | LoanoRMAL~ | 9
mKpm. . J 9
g Correlations O £ :
—_— 4 O
V3 | LOGNORMAL | q) ;
>
—_— +—
1_par Clm [ LocnormaL - | Error Model Parameters %
E -
- o
Kpm | LOGNORMAL | .

time

’ gu;di'vt?'efi"e COMPARE DOSING REGIMEN IN SIMULX ’
opulations Post-process

:‘::n:immate 1. How many ids stay in target after constant IV infusion (Cl) vs. individual boluses (IB) of fentanyl, with or without your
EFFICIENTLY in loading dose? mﬁfﬂ'ﬁ?ﬁn
C++

SIMULATION

OUTCOMES &
@ ENDPOINTS
OUTCOMES & ENDPOINTS

For each replicate study:
- For each id in each group, compute outcomes: Cmax, AUC_12h

Simulate 4 groups, 100 ids/group, 100 replicate studies
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These simulations assume that only the parent drug Fentanyl has an effect. The same investigation could be done
for the metabolite or a combination of parent and metabolite. Cl: total amount 1.2mg over 12h IB: 0.1 mg QH.

WWW. S i m u I a t i O n S— p I u S . CO m Safety target: Cmax < 1ug/L. Efficacy target: AUC_12h > 0.3ug/L*12h. Loading dose: 50ug.



