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INTRODUCTION METHODS RESULTS RESULTS
Dry powder inhaler (DPI) drug products are breath actuated, i.e., they depend on Association between inhalation parameters Model 3: Sqrt(lnh Time.. ) — B +U +V. +e.
patient’'s inspiratory flow rate for de-agglomeration of drug particles. Hence, Mouth-piece 02 06 10 05 15 25 : 1K 0 l l 1K
inhalation technique and subject characteristics are important factors that can Computer Software (Python: Inh Time = Total Inhalation Time; | = Subject; j = Visit; k = Replicate;
influence the lung dose, regional lung deposition and eventually the PK/PD of the Calibrated Pressure Pressure drop, dP vs time) B, = 1.02 (0.96, 1.07);
drug. Transducer Flow rate (Q) = VdP » Inhalation volume was Random effects
DPI Other (Ph'dgets’ ga'gaw’ R S correlated with oo > Between-subject and
Factors anada) R~ DR device resistance o ] inhalation time (r=0.81), 2 between-visit variability
Inhaler = 0.022 L/min KPa 5 |
\ Dry-powder o i peak time (r:0_47) and § 75- . for PIFR, Peak Time and
Inhalation Technique ] \ 1) Total Lung capsuls chamber PIFR (r=0.38). § Bo/w Subi Inhalation Time were
+ | Dose (TLD) @ > T .. Mbiw visit highly significant from
Patient characteristics J / 2) Regional Lung > Peak time was S . ] I parametric bootstrap of
Deposition ' correlated to inhalation 5 likelihood ratio statistic
Formulation Plastiape monodose DPI device, ] time (r=0.38). . (p-value < 0.0001).
A schematic representation of an idealized inhalation profile and sinusoidal model comparable to Aerolizer®. 3 Volume (T ER oo Time
(Delvadia et al, 2016) is shown below: » 24 healthy volunteers (13 Female; 11 Male) of age 18 — 48 years and forced o THN | [ - Inhalation Parameters
= _ _ expirat_o_ry volume in one second (FEV1) within the range of 2.45 Lto 4.36 L 20 120 180 e e Model Validation
£ | Peak Inspiratory Flow Rate (PIFR Sinusoidal Model for > Fourvisits per healthy volunteer ' Model 1: PIFR (Males Model 1: PIFR (Females)
= P y ( ) Inhalation Flow Rate (Q,): » Five 100 mcg FP capsules per visit; Inhaled at least twice per FP capsule Covariate Plot STER b Gend 8 - _ ( ) 3 -
y [ 77 _ > 10-14 high-resolution inhalation profiles per visit per subject (total= 988 y Gender —_ =
O: AUC = Inhalation When0 <t <Tmax J P P P ject ( ) £ g =
Q I VOL ) Tt . Gender S v S T |
T \Volume (VOL) Q. = PIFR X sin (2 v Tmax) Data Analysis B Femalc 2 ol B i
. . . o L O -
g All statistical analyses were performed using the software R (v 3.3.2). B Male ik ! T, T |
= 150 - ¥
= WhenTmax < t <IT I . > Significantly higher 3 - A
8 . - (t — Tmax) Check — | PIFR for males : i
= eak time (Tmax) Inhalatlon Qo= PIFR X cos (2 IT — T ) Normality/ £ .I (23.47 units higher = Model5: Peak Time
G /tlme (IT) ( max Inhalati P _ . L. y c : gher, . L J
= nhalation Parameters: 1) Descriptive Statistics Transform S I o-value < 0.001) ] i egenda:
= Time, t (sec) 1) Peak Flow 2) Covariate plots = 120- . s H compared to 5 & S - : 8 Predicted 10P
2) Peak Time _ L I females. o 2 ] B Predicted 50P
3) Total Inhalation l Fixed effects: ak o ) : E E & B Pradicted 90P
OBJ ECTIVES Time Sex, FEV1, T S T * Observed
4 Inhalation Vol Statistical model building 1 age etc n > Sex accounts for = = :
L . . . L ) Inhalation Volume J° = L e T 46% of variability in Visual Predictive Checks of Inhalation Parameters
» To determine if inhalation technique and subject characteristics influence l \ | : PIFR. . . . . : .
the inhalation profiles for the studied fluticasone propionate formulations. _ 2| I I > The model predicted inhalation parameters (PIFR, Peak Time, Inhalation Time
S Random effects: o ! and Inhalation Volume) agree well with the corresponding observed values.
_ _ o _ _ _ _ Model validation between subiect
> To characterize and describe the variability of inhalation profiles obtained Visual predictive checks (VPCS) | | parween visitj I N I O A I O O CONCLUSIONS
fOI‘I ﬂUtIC&SOH? pr?plonate_ (FCFI)) \fffla the Ae(]rollllger device in healthy of inhalatio.n.paral-’netgrs bag.ed and residual 123456789 wézjgjgcﬁg 16 17 18 19 20 21 22 23 24 « Sex was the most influential subject characteristic affecting the PIFR.
volunteers using linear mixed efrects modelling. on 1,000 clinical trial simulations Varlablllty Model DESCFI ptIOn n Se;)( exp|ained applrlo)((:;mate|y hgl:uf of thellobs-erved Variar_‘]ncle’rr/vr]ereas ot::'!ler
. . . . . subject properties had no or only a smaller impact on the inhalation profiles.
» To validate the linear mixed effects models via simulation-based analySeS. MOd el 1. PI FR — B + B (SeX) + u. + V.. + e » Standardization and in_depth training of the inhalation procedure allowed us to
; 1K 0 1 ' ' ' 11K achieve consistent inhalation profiles by all subjects. The between visit and resi-
PIFR = Peak Inspiratory Flow Rate; Sex; = 1 for males; O for females; dual variabilities for PIFR and inhalation time were small (~1/3 of total variance).
METHODS RESULTS | = Subject; | = Visit; k = Replicate; = The linear mixed effects modeling explained the variability of inhalation profiles
Inhalation profiles (”:)) Descriptive Statistics B, = 109.36 (101.62, 116.81); B, = 23.47 (13.35, 34.09); well, as confirmgd by visual prgdictiv_e checks. | o
Correct inhalation technigue training was provided to subjects during screening Inhalation Parameter % RSD ) These_moclleled inhalation prpfllelslwnl be used as |r1purt]for prledl_ctlons of the
and at each visit. They received verbal instructions during each inhalation: PIFR (L/min) 12010 65.17 166.70 16.24 Mode| ) |Og (Tm axX.. ) = B + 4y +V. +e. deposited lung dose and regional lung deposition via the Preludium software.
a) Exhale completely before inhalation. _ ' ' ' ' ' 11K 0 | | 11K - _ ACRNOUWLEDEERENTS |
b) Make a tight seal around the mouthpiece of the inhaler. Peak Time (Tmax, sec) 0.33 0.047 0.968 36.30 Tmax = Peak Time; i = Subject; j = Visit; k = Replicate; 5;‘;:2236;?:;Tg;;‘;;‘;g:zi,;“gjippgfkse'?g;“ngf‘;,t'efgsggfi;333;:&5;%?g“gﬂgggtgzqggfgf*g_“;;‘;g”ggg Driy Admistation. mor does
C) Take a deep breath and hold breath for 10 seconds after the end of the Inhalation Time (IT, sec) 1073 039 2114 30.19 Bo= -1.17(-1.28, -1.06); reportod in i publication was supported by the National Center For Advancing Trandlational Soenses of the Nationa Inetiutes of Healt
InhalatIOn. Inhalation VOlume (VOL, L) 146 0262 3265 33 16 \ljir;c\:vesr erﬁ;ngLtjirgr?;rlrl]JSIEiﬂtlzg%ﬁ_'Ze?éI;rre content is solely the responsibility of the authors and does not necessarily represent the official
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