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vGastric emptying (GE) is important for human nutritional health and oral drug absorption vBreath profiles were simulated using ordinary differential equations based on the semi-

mechanistic model and the parameter values under four settings assuming 50 subjects and
repeated study design
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v There are three main methods for studying GE: scintigraphy!, paracetamol absorption test?
and 3C-octanoic acid breath test (OABT)?

v'Sim 1 - variability on all parameter Sim 2 - no variability on kg and ka
v/ Scintigraphy is very accurate and it is the gold standard. However, it is unsafe, requires Y P Y 9

expensive equipment and not generally available v'Sim 3 - variability on kg and ka only Sim 4 - no variability on all parameters

v B3C-octanoic acid breath test (OABT) is used for indirect assessment of the rate of GE v Simulations were based on baseline and treatment OABT (treatment by a hypothetical

kinetic drug that i kg by 50%,
v'Compared to scintigraphy OABT is cheaper, safer and can be performed anywhere prokinetic drug That increases kg by )

vFittings were done for individual simulated breath profile in MATLAB using Isqnonlin and kg

v OABT measures the rate 13CO, is exhaled in breath and this is converted to scintigraphy GE || podel and the other three methods

equivalents

v The true half emptying times from stomach profiles (T1/2s) were compared with the half
emptying times obtained by the kg model (T1/2kg) and the other three methods (T1/2mod,
J1/2ghoos and T1/2wag)

v'There are inconsistencies when results from OABT are compared with simultaneous and
direct measurements using scintigraphy*

v Parameters from OABT do nhot reflect only GE but other processes: absorption,

metabolism, distribution and elimination Typical Profiles and Fittings
v'A semi-mechanistic model was recently proposed for the analysis of OABT data which is Stomach kg model Expmodel  Ghoos method = Wagner-Nelson
. P 1 14 14 14 10
based on repeated/parallel experiment and a constraint' 09 j
v'The model incorporate all processes (absorption, metabolism, distribution and elimination) : 12 L 12 L9 i
involved between the ingestion of 3C-octanoic acid meal and elimination of 13CO, in breath 0.8 80 -
\ 0.7 70:® -
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[ vOnly the semi-mechanistic model can estimate accurately gastric half emptying times from

PDR(%dose [ hr) = atfe’” breath profiles obtained during OABT

v'The semi-mechanistic model incorporates all processes involved between the ingestion of 13C-

T1/2ghoos =gammainv(0.5;b+1;1/c) octanoic acid meal and the elimination of 13CO, in breath, all of which are modeled simultaneously

v'Half-emptying times obtained using modified exponential model, Ghoos method and Wagner-
Nelson method are the time taken for half of the total cumulative dose of 3C to be recovered
F(t)=(A+PDR/0.65)A,, A, =A,+PDR/0.65 as 13CO, in breath and not the time taken for half of 13C-octanoic acid to be emptied from the
stomach
K y(t)=100(1—F(t)), y(t)=e™, T1/2wag =In2/k /

v These half emptying times do not reflect only the rate of GE but are affected by other
processes such as absorption, distribution, metabolism and elimination

Parameter Values

v'The new semi-mechanistic model can be used as a PD model or part of a PK/PD model and the
Parameter |  sim1 |  sim2 |  sm3 |  sm4 | use of this model will allow efficient assessment of the rate of GE especially during drug
et e || Var || Mean || Var. || Mean || VA | ‘development

kg (hr) 18 0.03 18 0 18 0.03 18 0

ka (hr) 12 0.03 12 0 12 0.03 12 0 References

kres (hr?) 45 0.01 45 0.01 45 0 45 0 L Verbeke K. Neurogastroenterol, Motil. 2009; 21:1013-1016.
X hel) 2. Landzinski J, et al. J. Parenter. Enteral Nutr. 2008; 32:45-50.

s (fir 3 0.01 3 0.01 3 0 3 0 3. Ghoos, YF, et al. Gastroenterology. 1993; 104:1640-1647.

k12 (hr) 4. Sanaka M, et al. Dig. Dis. Sci. 2005; 50:15-17.

100 0.01 100 Ol iy © 100 ® 5. Ogungbenro K, et al. JPP. 2011; 38:279-292.
k21 (hr) 75 0.01 75 0.01 75 0 75 0 6. Keller J, et al. Neurogastroenterol. Motil . 2009; 21:1039-e83.
7. Sanaka M, et al. dlin. Exp. Pharmacol. Physiol. 2006; 33:1239-1243.




