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Technology options:

Pressurized Metered Dose Inhalers (pMDIs)

Dry Powder Inhalers (DPIs)

Portable Nebullizers
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PROHALER™ Incorporating OBIC™ Technology

Designed for 3-step use

Open Breath In Close

Intuitive
Ease of Use
Easy to Teach
Breath Triggered Opening of Dose
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Metered dose inhaler technology

Well known technology

Canister

Propellant with L .
drug suspension Vast majority of current inhaler use

MDI technology

Plastic holder

Metering
valve

Aerosol Use of more standard components
available from established suppliers
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Impact of formulation options:

7\

Suspensions Solutions
Possible issue with variable assay Limited options due to drug
(drug sticking to walls of components) solubility
Risk of Valve friction (valve sticking) Higher risk of drug degradation

(absorption, interaction, etc...)
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Impact of valve options:

Valve mechanism & materials: extractives, drug compatibility

Metered dose: will impact shot weight accuracy, propellant
consumption, fine particle fraction, valve friction

Sealing gasket: extractives, sealing properties, moisture
Ingress

Supplier: quality, cleanliness, security of supply, regulatory
support, etc...
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Material innovation: mechanical constraints

Mechanical stress on valve components!

- Pressure in can - Can crimping
- Pressure filling - Valve assembly
- Transport - Storage conditions
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Leachable formaldehyde from acetal valve in HFA
134a upon storage at 40C/75 % RH (n=3)
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Leachable formaldehyde from acetal valve in HFA
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Ex: availability of new EPDM polymer with new polymerization process
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EPDM from new polymerisation process
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Ex: Use of different elastomer filler and impact on drug degradation
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Metered Dose Inhaler performance:
Analytical iIssues

Example: evaluation of 3 different formulations:

Fluticasone in 134A — 250
Lg/dose: fast flocculation followed
by sedimentation

Fluticasone in 134A/227 50/50 —
250 ug/dose: — density match
(slow sedimentation)

Fluticasone in 227 —
250ug/dose: creaming
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Retention valve testing - Fluticasone suspension
Strong shaking - vertical move - 10 sec
Effect of time before actuating
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Retention valve testing - Fluticasone suspension
Effect of shaking force and duration
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Conclusion

 Inhaler components are critical part of drug products

* Dry powder inhalers offer interesting advantages but
require the specific development of a set of components

 HFA aerosols require fine tuning and thorough evaluation
of mechanical as well as chemical valve / product interaction

 Innovation in material science brings new opportunities to
facilitate the development of Metered Dose Inhalers



