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» Today, there Is a lack of quantitative mechanistic understanding > Modelling results suggested a _%3
. .. . . . . o ,'. 2
about how disposition and dissolution of particles in the lung and three compartment model £2 . #
physiological aspects of the lung influence the absorption and the plasma with interindividual variability §1 i
concentration-time profiles of inhaled drugs [1, 2]. | o on clearance and the central =/ .
> Mar_1y drugs In I_|terature _show the _charac_terlstlcs of fllp-flqp Kinetics volume of distribution and a — 12 |r3; (P;ledk%ons og/mL]
and ditferent terminal half lives after inhalation compared to intravenous proportional residual varia- rg 1 Log wansiomed obsevaions ploted versus log
administration of the drug [3, 4]. blllty model as the model best _trz;r)s_g)rrr:ed pccl)_pqlatiorz _prhedicltio)ns (Ic?ﬁdpk?]t)da?d IogStrans;ordm?d
- _ - o ] Individual predictions (right plot), red dashed line: Smoothed fit,
_>The mOdﬁl SUbSt"f‘”Fe olodaterol, a long acting beta-agonist, has two describing the Iintravenous data black line: Line of identity
Important characteristics: (Fig. 1, Fig. 2, Table 2)
1) No expected influence of a dissolution process because the drug > For BOL-data: M1 method of choice
2) Swallowed drug is virtually not bioavailable, therefore plasma the M1 method was most robust. e
concentrations of the drug reflect lung absorption only (unpublished (RSE, %)
data). V1 L] 23.5 (4.51)
: : | L 42 (7.51
Objectives 15 Ve n B42 (1.51)
. o . . — V3 L] 23.7 (12.4)
» Initiation of a work flow to mechanistically explain the specific = 10 02 L/h]  80.3 (4.86)
characteristics of plasma concentration-time profiles after Inhalation “gvm_ 03 L/h] 27.0 (5.70)
compared to the kinetic behaviour after intravenous administration. c | CL L/h]  88.6(3.54)
» The absorption characteristics of olodaterol were to be characterised & | ¢ O
= Wy1 % CV]  19.5 (30.0)
§ ° 01l Residual variability % CV] 14.4 (0.9)
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MethOdS Table 1: Trial information O R roportona
o 9 Inhalation Intravenous 0
Data/Stu y Doses administered Range: ; T A A A E & Y & A& 4n 44 4
ge: 2.5 ug to 70 pg Range: 0.5 pg to 25 ug 0 1 2 3 4 5 6 7 8 9 10 11 12 ) : :
» Data of three trials Number of Patients Total: 65 Total: 48 Time [h] Al’e‘;'i]. pomtldec?nr\]/olgtlon |
- with PK Fig. 2: VPC of the PK model describing intravenous » The results of the deconvolution
In healthy volunteers | | N =1003 N = 849 administration, the concentrations are dose normalized, red : : :
fter int d- Plasmasamples > - ine: Median of the trial data, black line: Median of the UNderlined the special absorption
alter Intravenous - a (TAD: 0.02h to 48h)  (TAD: 0.03h to 48h) - - -

. . . . B B simulated data, grey lines: The 2.5t and 97.5" percentlle of Characteristics Of inhaled drugs aS
ministration and In- Fraction of BLQ All dose groups: 60%  All dose groups: 60% the simulated data, blue dots: Raw data points. The smaller _ _
halation was available (LLOQ =2 pg/mL) Per dose group: Per dose group: graphic is showing the same VPC as a semi logarithmic plot It was not pOSSIble to describe the

10CREROR 4 LO0%0 Up £/ bsorbed fraction/time, plotted
(Table 1). unabsor ;P
Absorbtion rate constant characterisation on a semi logarithmic scale, with one single first-order absorption rate
P | o constant (Fig. 3).
» Data analyses were performed with NONMEM™VII, R 2.14.2 and >As a first approach the curve presenting the unabsorbed fraction/time
Berkeley Madonna 8.3.14. | - was described in a simplified way using three different slopes on a semi
~ Diiferent population PK models for the intravenous administration were logarithmic scale (Fig. 3). Therefore a least square method in R was
developed. Three methods to account for BLQ values have been applied used to estimate these slopes
to these PK models (M1, M3, M6 [6]). o | and the 2 intersection points "
~Model selection was based on several criteria, such as goodness-of-fit (Table 3). -
plots, precision of parameter estimates and the changes in the NONMEM i %
- : - Table 3: Estimated absorption rate &S
ObJeCtlve funCtl_On _ _ _ constants and intersection points ™
» To characterise the absorption processes of olodaterol after inhalation, e ——— T
. . . ni Stimate D
a numerical deconvolution method (area-point method [5]) was 901
' ' : : : ; 1/ o0.
applied to a geometric mean plasma concentration-time profile after Ka,: fast hp 0L g
inhalation. The weight function of the deconvolution method was a typical Ka,: intermediate  [1/h T
simulated plasma concentration-time profile after bolus injection. Kag: slow 1/h] 0.017 -
i;:]geers:Lectlon point Ih] 143 |
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