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Pulmonary Delivery is rather Complex
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Relevant Questions concerning pulmonary
Bioeguivalence

Pulmonary Systemic

Efficacy Safety

 What is the dose available to the lung?
 What Is the regional distribution of the deposited dose?
 How long does the drug stay in the lung?

 What is the systemic exposure?



Current FDA Recommendation
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Bioequivalence: What needs to be shown?

 Same dose available, deposited Exthroatdose; [ISM ? - PK

 Same regional deposition Cascade impactor? - PK ?
 Same post-deposition fate
e Dissolution Dissolution Tests ? - PK
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FDA DPI Contract:Formulation Work
(Dr. Jag Shur, Robert Price, Univ of Bath)

Three formulations only differing in lactose fines (MMAD)

Product Name Formulation (% wfw) Lot Number
FP:0.80
Fluticasone Propionate :
Respitose SV003: 96.72 C-3.7um
DPI (Active)
Lactohale LH300: 2.48
FP: 0.80
Fluticasone Propionate .
. Respitose SV003: 79.36 A-4.5pm
DPI (Active)
Lactohale LH201: 19.84
FP: 0.80
Fluticasone Propionate .
. Respitose SV003: 83.28 B-3.8um
DPI (Active)
Lactohale LH230: 9.92

Goal of study: Can PK detect differences in regional deposition?



Cascade Impactor Studies (USP-NGI)

Amount deposited (mcg)
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PK Study Design

4-way, cross-over, double blind (24 subjects)
Dose: 5 * 100 ug

Non-compartmental Analysis
Compartmental Analysis (population-PK)
PBPK based evaluation of popPK results




FP plasma concentrion (pg/mL)
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After the ex-throat dose normalizatior
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Relevant in vitro Studies

* Pulmonary Dose
e Anatomical throats

e Regional Deposition
e Standard USP ACI/NGI studies
e Anatomical throats/cascade impactor studies

e Absorption Rates
e Dissolution Rates
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Lung Dose: In vitro
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Lung deposition: in vitro/in vivo
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Further validation necessary

Bo Olsson et al. 2013



Comparison of 3 Throats
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Dissolution

In vitro methods: Dissolution rate and in vivo absorption rates
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MAT (PK) vs MDT

MAT vs MDT

0.6 0.7 0.8 0.9
MDT (h)

1.1



Correlation between MDT and MAT
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Correlation between MDT and MAT seems to exist



Regional Deposition
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Relationship between NGI based c/p ratios
(using NCRP) with popPK based estimates.

Amount deposited (mcg)
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% Dissolved
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summary

* |n vitro method can provide information

* Lung Dose
e Dissolution

* C/p

e PK is sensitive to: Dose, absorption rate, regional deposition
e More work is necessary

 PK + in vitro provides “sufficient” detail on pulmonary fate of
lipophilic corticosteroid (FP)
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