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Conclusions

We fit a Fourier series approximation to gastric
emptying results and independently validated the
function. Significant variation in C,__, is predicted
due to gastric emptying alone for BCS Class |
drugs. Considerably more variation in plasma levels
Is predicted with a 50mL volume of fluid. The
volume-dependence of gastric emptying and the
resultant C,__,, variation suggest further
investigations regarding patient compliance are

Methods

A physiologically-based model was
constructed to account for cyclical
gastric emptying rates. The time-
dependence was represented by a
periodic, piecewise-continuous
function that increased from phase |
through lll. Assuming fasted state and
linear metabolism, simulated emptying
rates corresponded to in vivo studies

Results

Approximately a quarter of the subjects in the
volumetric emptying study displayed non-first
order emptying and 20% of the simulations
showed similar kinetics. For BE studies,
approximately 14-58% of the FDA-required
mean C,.. 90% confidence intervals of the
samples exceeded the reference simulation
80-125 range for a 7-min. half-life drug in a small
50mL volume; for a 200mL volume, 32-60%

Purpose

Fasted-state cyclical contractions associated with
gastrointestinal motility transport content from the
stomach into the small bowel in a pulsatile manner,
influencing the concentration presented at the
absorption site. In the case of high solubility/
permeability (BCS Class |) drugs, this physiological
factor presents a source of inter- and intra-subject
variability affecting plasma levels, thus having
bioequivalence (BE) implications.
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Estimating a slat wave with sum of

sines (25)

p1 = Length/amp
p2 = Length/amp

itude of phase |
itude of phase |l

Sigmoidal decay model
a = initial lag (max Phase | lag),

equivalent ot maximum asymptote

b,c = minimum asymptote and
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shape

d= decay rate minute range (shaded region) with superimposed volumetric ’

e = adjusts location of maximum emptying data from s_ubjects measured by MRI [2]. B«_elow, emptying
decay (relative to max/min patterns show both first-order (left, ~75%) and non-first order (right,

relative to phase
p3 = Length/amplitude of phase ll!
s = K, range

Figure 2: Above, the predicted gastric emptying results for a 35- 30 28
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Table 1. Summary statistics: failed BE trials using 50mL and 200mL volumes; percent of
80-125 range covered by mean/median 90% confidence interval, the resultant variation in
due to gastric emptying.

200mL Vol.
Variation in Cmax (Mean)
Elimination rate: 240.009 min
Sample Runs: 24

200mL Vol.
Variation in Cmax (Median)
Elimination rate: 240.009 min C

Sample Runs: 24 max
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Figure 1. Above table shows the simulated  Figure 1: Gastric emptying patterns for 0.01, o 2 - m 5 oo Time (min) 0 0,

ranges of phase-dependent emptying half-lives
for 50mL and 200mL volumes. Chart below
shows emptying half-times t,, (green dots)
compared to measured [1] times in different
phases and volumes.

50mL and 200mL volumes based on

Figure 4. Emptying of 400mL labeled glucose solution for a subject with
measured subject data [1].

pyloroplasty (red dots) [4]. The yellow shaded region represents deviation
from the predicted (blue line) emptying pattern due presumably to the
glucose-induced fed state, after which the fasted-state prediction agrees with
the measurements.
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Figure 7: Dosing-time t, dependence on gastric emptying for 50mL (left) and 200mL
(right) volumes. The smaller volume shows significantly longer delay that is only seen
in the initial phase of the larger volume.




