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Aims The purpose of the present study was to assess the pharmacokinetics of the
novel selective 5-HT4 receptor agonist SDZ HTF 919 (HTF) including food effect,
absolute bioavailability, interoccasion and intersubject variabilities.
Methods In the randomized, open-label, three treatment, four period crossover
study, HTF was administered to 12 young healthy male subjects as a 12 mg tablet
(twice under fasted and once under fed conditions) and a 3 mg intravenous (i.v.)
infusion over 40 min (fasted). Pharmacokinetic parameters were obtained by
noncompartmental methods. A more comprehensive pharmacokinetic characteriz-
ation was achieved by integrated modelling of oral ( p.o.) and i.v. data. To describe
the absorption phase a Weibull function and a classical first order input function
were compared.
Results Noncompartmental pharmacokinetic analysis revealed a rapid absorption
(tmax 1.3 h, fasted), an absolute bioavailability of 11±3%, a biphasic disposition
phase with a terminal half-life of 11±5 h, a clearance of 77±15 l h−1, and a
volume of distribution at steady state of 368±223 l. The coefficients of interoccasion
and interindividual variability in Cmax and AUC ranged between 17 and 28%. Food
intake caused a delay (tmax 2.0 h) and decrease in absorption with consequently
lower systemic exposure (#5% absolute bioavailability). Integrated p.o./i.v.
pharmacokinetic modelling with a Weibull input function allowed accurate
description of individual profiles. Modelling of the data from the p.o. dosing
improved the description of the terminal phase by inclusion of the i.v. data and
additionally provided quantitative characterization of the absorption phase.
Conclusions The pharmacokinetics of HTF could be well described by an integrated
modelling approach for both p.o. and i.v. data. The derived model will provide
guidance in the design of future studies.

Keywords: 5-HT4 receptor agonist, modelling, pharmacokinetics, SDZ HTF 919,
Weibull function

SDZ HTF 919 [HTF, 5-methoxy-indole-3 carboxal-
Introduction

dehydeamino(pentylamino)methylene-hydrazone] is a
Recently selective 5-HT4 (5-hydroxytryptamine=sero- selective partial agonist at the 5-HT4 receptor [6, 7]. In
tonin) receptor agonists have been suggested to be of vitro and in vivo investigations in animals on HTF’s
potential therapeutic use in the treatment of gastrointesti- promotile properties have been reported earlier [8]. A
nal motility disorders such as irritable bowel disease (IBS) triggering of the peristaltic reflex has also been demon-
[1, 2]. Because of their modulation of neurotransmitter strated in preliminary studies in human intestine [9]. The
release within the enteric nervous system [3, 4], 5-HT4 first studies with HTF in healthy male subjects [10, 11]
receptor agonists are currently under clinical investigation indicated changes in stool characteristics such as more
for their potential to elicit promotile activity in man [5]. frequent defecations and looser stools with increased dose.

Further, shortening of total colonic transit time was
Correspondence: Dr Silke Appel-Dingemanse, Department of Clinical
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[10] also provided preliminary information on the single i.v. doses up to 80 mg. A randomized, open-label,
three treatment, four period crossover design was applied.pharmacokinetics of HTF. Single (SD) and subsequently

twice-daily multiple (MD) doses of 25, 50, and 100 mg Two single oral doses of HTF under fasting conditions
were administered to assess the interoccasion and intersub-HTF for 14 days indicated no deviation from dose

proportional pharmacokinetics. Steady-state concen- ject variability in the pharmacokinetic parameters. The
washout period between subsequent administrations wastrations of HTF were reached after 8 days of chronic

dosing and exhibited moderate accumulation. The safety, at least 1 week. HTF tablets (12 mg) were administered
with 150 ml noncarbonated water. Subjects fasted fromtolerability, and pharmacokinetic results in this first study

with HTF in man warranted further clinical pharmaco- 12 h before dosing until 4 h after drug administration in
the morning. Smoking was not allowed on the days oflogical characterization of HTF. Reproducible and pre-

dictable pharmacokinetics are desirable in gastrointestinal drug administration until after lunch. Xanthine-containing
beverages and food were not allowed from 12 h beforemotility disorders with variable disease course such as IBS.

The present paper reports on the integrated pharmaco- drug administration until the last blood sampling. The
composition of meals was standardized and identical forkinetic characterization of HTF following SD p.o. (tablet)

and i.v. administrations to healthy male subjects. Absolute all subjects on the days of pharmacokinetic profiling. For
assessment of the food effect, a fat-rich breakfast wasbioavailability, interoccasion and interindividual variability

in the pharmacokinetic parameters, and the effect of consumed 0.5 h before drug intake. It contained 150 ml
orange juice, two rolls, 20 g butter, 25 g marmalade, twofood on the pharmacokinetics of HTF are presented. In

addition, a simultaneous p.o./i.v. pharmacokinetic model- fried eggs, two slices of bacon and 200 ml of whole milk.
ling approach was explored.

Assessments
Methods

Safety and tolerability Adverse event reporting included
Subjects onset, duration, intensity, and potential causal relationship.

The adverse events (on days of pharmacokinetic profilingTwelve healthy male subjects aged 19–31 years, and
and during wash-out periods), vital signs (at screening,within ±20% of their ideal body weight entered and
on days of pharmacokinetic profiling, and at studycompleted this study. All subjects provided written
completion), clinical laboratory data (at screening,informed consent prior to enrolment in the study which
immediately before each drug administration, and at studywas conducted at Hôpital Stell, Paris, France after review
completion), and ECG recordings (at screening and studyby a local Institutional Review Board. The subjects’
completion) were evaluated descriptively. Individual vitalhealth was assessed by medical history, physical examin-
signs data were screened for values outside the predeter-ation, clinical laboratory testing (serology, haematology,
mined normal ranges, i.e. 100–140 mmHg for systolicblood chemistry, urinalysis), 12-lead ECG recordings,
blood pressure, 50–90 mmHg for diastolic blood pressure,and vital signs determinations. All subjects were free from
and 50–100 beats min−1 for pulse rate. A change inconcomitant medications for at least 1 week prior to
systolic blood pressure value of >20 mmHg or diastoliccommencement and during the study. Subjects participat-
blood pressure >10 mmHg upon standing was defineding in the study did not smoke more than 10 cigarettes
as orthostatic hypotension. Clinical laboratory values wereper day and did not consume more than 3 cups of coffee
compared with the normal ranges supplied by thedaily. Tests for drugs of abuse in urine and an alcohol
analysing laboratory. ECGs were evaluated for clinicallybreath analysis were performed at screening and 1 day
relevant abnormalities.prior to each drug administration. Alcohol was not

allowed from 2 days prior to the study until its
HTF analysis For the determination of HTF concen-completion.
trations in plasma, serial blood samples (4.5 ml) were
drawn from an antecubital vein just before and 0.33,

Design
0.67, 1, 1.5, 2, 3, 4, 5, 6, 8, 10, 12, 18, 24, 32, and 48 h
post-dose following p.o. intake. The blood samplingSingle oral doses of 12 mg under fasted (two times) and

fed conditions (once) and an infusion of 3 mg HTF over schedule for the infusion differed in the initial part with
collections just before and 0.25, 0.5, 0.67, 0.75, 0.83, 1,40 min were investigated to assess absolute bioavailability,

interoccasion and interindividual variability in the major 1.33, 1.66, 2, 3, 4, 6, and 8 h post-dose. From the 8 h
time point onwards blood samples were taken as forpharmacokinetic characteristics, and the effect of food on

the pharmacokinetic profile. The 3 mg i.v. dose was the p.o. administrations. Plasma samples were stored at
−18° C pending analysis.chosen for reasons of assay sensitivity. Previous unpub-

lished studies had shown good tolerability of HTF for Plasma concentrations of HTF were determined using
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a specific GC-MS method with heptafluorobutyric acid time curve) and T denoting the infusion duration.
The absolute bioavailability was calculated as F=anhydride derivatization and negative chemical ionization

[14]. In brief, buffered plasma (1 ml, pH 10) including an (AUCp.o./AUCi.v. )Ω(Dosei.v./Dosep.o.).
internal standard was extracted with methyltertiarybu-
tylether. After centrifugation the organic layer was Compartmental pharmacokinetic evaluation
evaporated and the residue dissolved in ethylacetate and

A sound characterization of the terminal phase of theheptafluorobutyric acid anhydride. Derivatization was
concentration vs time profile of HTF following p.o.performed at 50° C for 1 h. The residue was taken up in
dosing was hampered by the limited assay sensitivity. Thetoluene and 3 ml were injected onto the analytical column
i.v. administration of 3 mg HTF as an infusion over(fused silica capillary CP SIL8 CB, 25×0.25 mm, helium
40 min yielded a markedly higher systemic exposure thanas carrier gas). HTF was detected by negative chemical
that following intake of a 12 mg tablet. Plasma concen-ionization with fragment m/z=351 for HTF and
trations therefore were detectable for a longer timefragment m/z=379 for the internal standard. Calibration
postdose.curves consisted of nine standard concentrations ranging

An integrated p.o. (2x)/i.v. modelling approach wasfrom 0.1 to 80 ng ml−1. The limit of quantification was
applied to characterize the pharmacokinetics after p.o.0.1 ng ml−1. Batch-to-batch accuracy varied from +2.3
dosing with support of the more informative i.v. data.to +10.3% (n=84). Precision among batches ranged
Model building included four steps. First, a mammillaryfrom 7.3 to 11.9% (n=84).
open three-compartment model was compared with one
including only two compartments. Secondly, model

Pharmacokinetics discrimination was applied comparing a first order and a
Weibull input function WF [16]. This input function isPlasma concentration vs time profiles of HTF for the
considered an appropriate approximation of the absorptionfour treatments were evaluated by standard noncompart-
time distribution [17]. Thirdly, the inclusion of a lag-mental methods. In addition, integrated p.o. (2x)/i.v.
time vs no lag-time was investigated. Fourthly, thepharmacokinetic modelling was performed on the two
performance of the integrated p.o. (2x)/i.v. model wassingle oral dose and one infusion data sets obtained under
explored using an average and two separate p.o. pharma-fasted conditions. Results are provided for the i.v. and
cokinetic profiles. As measures of goodness of fit forp.o. administrations (both separately for the two identical
model selection Weighted least squares, Akaike, andoral treatments of HTF and after averaging individual
Schwarz criteria were calculated [18, 19]. Based on thisdata).
statistical evaluation a mammillary open three-
compartment model with elimination from the central

Noncompartmental pharmacokinetic evaluation compartment was chosen with a separate Weibull function
for the absorption phase of each oral data set including aFor the noncompartmental pharmacokinetic analysis [15],
lag-time. The same disposition model was used for bothmaximum plasma concentration (Cmax), time to reach
the p.o. and i.v. routes of administration. The three setsCmax (tmax), and the time to first measurable concentration
of differential equations are provided below.(tlag) were read from the measured values. The rate

constant associated with the terminal phase (lz) and its
corresponding half-life ( ln(2)/lz) were calculated from Intravenous infusion [15]
the log-linear terminal slope of the plasma concentration-

Two oral administrations (x=1 or 2)time profile by least squares linear regression analysis.
The area under the plasma concentration vs time profile dC1,pox/dt=WFx−k10ΩC1,pox−k12ΩC1,pox

(AUC) was assessed in the ascending phase by the linear +k21ΩC2,pox−k13ΩC1,pox+k31ΩC3,pox

trapezoidal rule and in the descending phase by the log- dC2,pox/dt=k12ΩiC1,pox−k21ΩC2,poxlinear trapezoidal rule with extrapolation to infinity. The
dC3,pox/dt=k13ΩC1,pox−k31ΩC3,poxapparent oral clearance (CL/F), with F denoting the

fraction of dose being bioavailable, was obtained by WFx=DoseΩ sxΩt
−1Ω[((t−tdx)Ωt−1)sx−1

division of dose by AUC. The apparent volume of Ω exp(−((t−tdx)Ωt−1)sx]
distribution associated with the terminal phase (V z/F)
was estimated by division of CL/F by lz. The volume of
distribution at steady state determined from the infusion

Primary parameters
data was assessed by V ss=CLΩ(MRT−(T/2)), with
MRT being the mean residence time (AUMC/AUC tdx time lag, 1st parameter of Weibull function

(x=1 or 2)with AUMC denoting the area under the first moment-
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t
−1 2nd parameter of Weibull function variance were compared by calculating the ratio

sx shape factor, 3rd parameter of Weibull function
(x=1 or 2)

B2

W2
=

MSb

MSw

Ω
1

r
−

1

rk10, k12, k21, k13, k31, Vc, F [15]

Between-subject variance was considered greater than
within-subject variance if the lower limit of the 95%Secondary parameters
confidence interval exceeded unity.

AUC, CL/F, lz, V z/F, V ss [15] In order to judge the predictability of the integrated
Nonlinear regression analysis was performed using the pharmacokinetic modelling approach an orthogonal

SIMUSOLV software [20]. Three sets of equations, regression analysis [23] was performed on the relationship
describing two oral and one infusion pharmacokinetic between the parameter AUC obtained from simultaneous
profile for each subject, were fitted simultaneously. p.o./i.v. modelling and that of the noncompartmental
Numerical integration [Gear’s backward difference for- evaluation.
mulas algorithm, 20] was conducted by maximizing the
extended least-square criterion. The convergence criterion

Results
was set at 1.E-5. A proportional error model was used
reflected in the variance model v=a2ΩŶ2 with v denoting Safety and tolerability
the variance, ‘a’ being a proportionality factor and Ŷ

No clinically relevant changes were observed in physical
indicating the predicted value of the dependent variable.

examination, clinical laboratory measurements, and ECG
during the study. Adverse events were transient, of mild
to moderate intensity, and resolved without therapeutic

Statistical evaluation intervention. These included mainly watery/loose stool
which is related to the promotile activity of HTF.Results are expressed as mean±standard deviation (s.d.).
Flatulence and headache were the second and third mostAn analysis of variance (anova) was applied with
frequently experienced adverse events. Headache hastreatment, period, sequence, and subject(sequence) as
been reported to exhibit a dose-dependent occurrence insources of variation [21]. Pairwise comparisons of the
earlier studies [10]. Two subjects showed symptomaticpharmacokinetic parameters between the two p.o. admin-
orthostatic hypotension after oral drug administrationistrations under fasted conditions did not yield significant
once under fasted and once under fed conditions; itsdifferences as assessed by least squares differences.
relationship to drug administration is uncertain, since noConsequently, the respective pharmacokinetic character-
placebo control was investigated.istics of the two p.o. fasted treatments were pooled and

the anova outlined above was repeated. Estimate
statements were formulated to statistically compare (1) Pharmacokinetics
the pharmacokinetics of HTF after p.o. administration

The mean plasma concentration–time profiles of singleunder fasted and fed conditions and (2) the dose-
i.v. and p.o. administrations of HTF under fastednormalized pharmacokinetic parameters after p.o. and i.v.
conditions are shown in Figure 1. Figure 2 graphicallydosing. As nonparametric statistical approach an anova

illustrates the reproducibility of the single dose pharmaco-over ranks (Friedman’s test) was performed [21].
kinetics of HTF after the two p.o. administrations underThe coefficients of interoccasion (CVw) and inter-
fasting conditions and additionally depicts the effect ofsubject variability (CVb) for Cmax and AUC (noncom-
concomitant food intake on the pharmacokinetics ofpartmental evaluation) obtained from the two p.o.
HTF. The noncompartmental pharmacokinetic param-administrations of HTF under fasted conditions were
eters are provided in Table 1. The absolute bioavailabilityderived according to Albert and Smith [22].
was found to be #10%. Oral administration of HTF
together with food caused mean Cmax and AUC to

CVb=S MSb−MSw

r
Ω

100

grand mean
decrease by about 55%, compared with the fasted drug
intake (P<0.05). The results from the nonparametric
evaluation confirmed those using the parametric approach.
tmax was prolonged from 1.1/1.5 h to on average 2.1 hCVw=√MSwΩ

100

grand mean after HTF intake together with breakfast. For those
subjects in whom determination of the terminal half-lifewith MSw denoting within-subject mean square, MSb

between-subjects mean square, and r replicates (dupli- was possible following concomitant food and drug intake,
this parameter was comparable with the fasted situation.cates). Between-subject (B2) and within-subject (W2)
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Figure 1 Semilogarithmic and linear (insert) plasma concentration-time profiles of single p.o. (mean of two administrations of 12 mg
tablet, &) and i.v. (3 mg as an infusion over 40 min, #) administrations of HTF under fasted conditions (mean+s.e.mean, n=12).

Time post-dose (h)

0 4 8 20

P
la

sm
a 

co
nc

en
tr

at
io

n 
(n

g
m

l–1
)

10

1

0.1

0.01
12 16 363224 28 4840 44

P
la

sm
a 

co
nc

en
tr

at
io

n 
(n

g
m

l–1
)

10
9
8
7
6
5
4
3
2
1
0

0 1 2 3 4 5 6
Time post-dose (h)

Figure 2 Semilogarithmic and linear (insert) plasma concentration-time profiles of the two fasted single p.o. (&) and the fed (%)
administrations of 12 mg HTF (mean + or − s.e. mean, n=12).

Table 1 Noncompartmental pharmacokinetic parameters (mean±s.d. or median with range) of HTF after single p.o. (12 mg) and i.v.
(3 mg as an infusion over 40 min) administrations under fasted (p.o., i.v.) and fed (p.o.) conditions (n=12).

Fasted condition Fed condition
Pharmacokinetic 12 mg tablet 12 mg tablet
parameter (Administration 1) (Administration 2) 3 mg infusion 12 mg tablet

tlag (h) 0 (0–0.3) 0 (0–0.7) — 0.7 (0–1.0)
tmax (h) 1.0 (0.7–1.5) 1.5 (1.0–2.0) — 2.0 (1.0–4.0)
Cmax (ng ml−1) 6.3±1.5 5.5±2.2 45.4±9.2 2.5±0.9
AUC (ng ml−1 h) 18.9±4.9 17.1±6.4 40.0±7.9 8.0±2.6
CL/F ( l h−1) 675±178 799±301 77±15a 1665±548
t
c,z (h) 7.7±4.5 6.5±3.2b 10.8±4.6 7.2±2.3c

Vz/F ( l) 6991±3605 7350±6147b 1149±405a 11821±1984c

Vss ( l) — — 368±223 —
F (%) 12±2 11±4 — —

aF=1, bn=11, cn=4.
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Due to the fact that only 4 of 12 subjects displayed a
second disposition phase in the concentration-time profile
under the fed condition, the respective AUC values are
likely to be underestimated and consequently CL/F and
V z/F may be overestimated.

The coefficients of interoccasion and intersubject
variability for the two fasted p.o. administrations were 28
and 17% for Cmax and 21 and 23% for AUC. P values
from anova on logarithmically transformed data were
0.12 and 0.15, respectively.

The pharmacokinetic profiles obtained from the
integrated p.o. (2x)/i.v. modelling are provided for a
typical subject in Figure 3 using a Weibull input function
and in Figure 4 with a classical first order input function.
The respective estimated pharmacokinetic parameters are
shown in Table 2. The graphs indicate that the experimen-
tal concentration–time data following p.o. administration
were better described by the Weibull function as
compared with the first order input function. This finding
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Figure 4 Linear (a) and semilogarithmic (b) plasma
concentration-time profiles from the integrated p.o. (2x, %,
D)/i.v. (#) pharmacokinetic modelling using a classical first order
input function.

was supported by individual statistics with lower values
of the two goodness-of-fit parameters, the Akaike
information criterion and the Schwarz criterion, for the
model with the Weibull input funtion (Table 3). The
experimental data were well described by the common
disposition parameters for both the i.v. and p.o. adminis-
tration ( logarithmic presentations of Figures 3 and 4).
However, the specific shape of the ascending phase was
estimated separately for the two p.o. pharmacokinetic
profiles as indicated by the goodness-of-fit criteria ( linear
presentations of Figures 3 and 4. The pharmacokinetic
parameters obtained from the modelling using a Weibull
function are in good agreement with the results from the
noncompartmental evaluation (Table 4). The goodTime (h)
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predictability of the integrated modelling approach isFigure 3 Linear (a) and semilogarithmic (b) plasma
additionally supported by the strong relationship betweenconcentration-time profiles from the integrated p.o. (2x, %,
the AUC values from modelling and those from theD)/i.v. (#) pharmacokinetic modelling using a Weibull function

as input function. noncompartmental evaluation Figure 5.
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Table 2 Parameters of Weibull input function and of a classical first order input function of the two oral concentration-time profiles
following integrated p.o. (2×)/i.v. pharmacokinetic modelling (n=12).

Weibull function First order input function
Pharmacokinetic 12 mg tablet 12 mg tablet 12 mg tablet 12 mg tablet
parameter (Administration 1) (Administration 2) (Administration 1) (Administration 2)

td (h) 0.20±0.12 (13) 0.21±0.14 (23) — —
t−1 (h−1) 0.59±0.09 (5) 0.51±0.10 (5) — —
s 1.4±0.5 (6) 1.7±0.5 (7) — —
tlag (h) — — 0.54±0.12 (10) 0.63±0.21 (4)
ka (h−1) — — 0.74±0.18 (13) 0.67±0.12 (12)
Vc ( l) 12±3 (12) 12±3 (12) 11±3 (12) 11±3 (12)

Data presented as mean±s.d. (coefficient of variation).

Table 3 Measures of goodness-of-fit
from the integrated p.o. (2×)/i.v.
pharmacokinetic modelling with a
Weibull input function and a classical
first order input function (n=12).

Measure of goodness-of-fit Subject Weibull function First order input function

AIC (weighted least squares 1 51.3 70.7
Akaike information criterion) 2 −17.0 49.0

3 8.6 71.0
4 18.5 75.3
5 4.6 69.7
6 12.0 45.8
7 4.2 34.6
8 30.9 72.5
9 32.1 48.4

10 11.2 53.6
11 8.5 45.9
12 36.6 76.8

SC (Schwarz criterion) 1 48.9 68.3
2 −19.1 47.2
3 6.9 69.5
4 17.1 74.2
5 1.9 67.4
6 10.3 44.4
7 2.7 33.2
8 30.1 71.8
9 29.2 45.9

10 10.5 53.0
11 7.3 44.9
12 35.2 75.6

Table 4 Comparison of noncompartmental pharmacokinetic parameters of HTF with those obtained from the integrated p.o. (2×)/i.v.
pharmacokinetic modelling (mean±s.d., n=12).

12 mg tablet ( pooled) 3 mg infusion
Pharmacokinetic Compartmental Compartmental
parameter Noncompartmental (Weibull function) Noncompartmental (Weibull function)

AUC (ng ml−1 h) 18.0±5.0 18.6±5.6 40.0±7.9 40.0±8.9
CL/F ( l h−1) 737±218 717±224 77±15a 79±22a

t
c,z (h) 7.5±3.9 11.9±7.0 10.8±4.6 11.9±7.0
Vz/F ( l) 6798±3134b 11213±5272 — —
Vss ( l) — — 368±223 389±243
Vc ( l) — 12±3 — 12±3

aF=1. bn=11; for one subject Vz/F could only be determined on one occasion and was therefore omitted in the pooled analysis.
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Figure 5 Orthogonal regression (solid line; line of identity dotted line) between AUC values obtained from the integrated p.o. (2x)/i.v.
pharmacokinetic modelling and those from the noncompartmental analysis following i.v. (3 mg as an infusion over 40 min, a, #, n=12)
and single p.o. (12 mg, b, &, n=2×12) administrations of HTF.

the availability of HTF by #55% and prolonged the
Discussion

time to maximum concentration, a typical characteristic
of a food effect. HTF therefore exhibits a food interactionThe present study was performed to characterize the

pharmacokinetics of HTF following i.v. and p.o. (tablet, of the decreased drug absorption type. The real food
effect may be less pronounced for HTF due to anfasted and fed) administrations to 12 healthy male subjects.

The two p.o. administrations of HTF (fasted) allowed underestimation of the AUC under fed conditions as a
consequence of the inability to estimate the terminal half-estimation of the interoccasion and intersubject variability

in the major pharmacokinetic parameters. life required to extrapolate the AUC to infinity. A
decrease in AUC can be explained by a higher apparentSingle doses of 3 mg HTF given as infusion and 12 mg

as a tablet were generally well tolerated in all subjects. oral clearance after food intake compared to the fasted
administration. It has been suggested that high clearanceHealthy male subjects were chosen for this study to avoid

variability of gastrointestinal transit due to gender [13, 24]. drugs be not given together with meals but in a fixed
time-interval before or after meals [25].The single oral dose pharmacokinetic results of this

study using a tablet formulation refine the previously Characterization of the interoccasion and interindivid-
ual variabilities in the pharmacokinetic characteristics ofreported characteristics obtained with a capsule formu-

lation [10]. After rapid absorption the drug displays a HTF support sample size determination for future
pharmacokinetic studies. The variability in the pharmaco-multiple-phase, postabsorptive pharmacokinetic profile.

The initial rapid distribution phase was detectable only kinetics of HTF assessed in the present study in fasting
healthy male subjects is thought to be representative forfollowing i.v. administration. The more informative i.v.

data additionally provided estimates of clearance, volume the clinical situation, because 1) HTF is recommended
to be given prior to meals and 2) there was no effect ofof distribution at steady state, and absolute bioavailability.

In this light, the terminal half-life obtained from the gender on the pharmacokinetics of HTF (Novartis
Pharma AG, data on file). Statistical analysis indicatednoncompartmental p.o. evaluation is to be interpreted

with caution, since the p.o. pharmacokinetic profile that coefficients of interoccasion and intersubject varia-
bility did not differ for the main pharmacokineticrevealed mixed distribution and elimination phases com-

pared to the i.v. concentration-time curve with three characteristics investigated.
Integrated modelling was performed to characterizepostabsorptive phases. Based on the present study and

a recently performed human absorption-distribution- the pharmacokinetics of HTF following the oral route of
administration by using supportive data from i.v. dosing.metabolism-elimination study using radiolabeled drug

(data not shown), HTF belongs to the high clearance A mammillary three compartment model with a Weibull
function for the absorption phase using two separate p.o.drugs. The moderate oral bioavailability of #10%

corresponds with the i.v. clearance and apparent oral data sets was derived. Based on statistical grounds, a three
compartment model also for the p.o. administration wasclearance data.

Drug administration after a fat-rich breakfast reduced clearly to be preferred over a two compartment model,
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