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Agenda

Evolving Landscape of Nasal and Pulmonary Pipeline

New delivery platforms in Dry Powder for Inhalation

Advances in device systems driving new therapies

Evolution to multi-therapeutic modalities

The Future new generics — what research is needed long term
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Evolving Landscape of Orally Inhaled & Nasal Drug Products

Pipeline renovation
in both pulmonary
and nasal delivery

Innovation driven
by biologics and
new modalities

New therapeutic
classes and targets
require different
formulations

Source: PharmaProjects, Internal Analysis
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Inhaled & Nasal Development Pipeline and delivery platform

Inhalation & Nasal Molecule Pipeline by Phase Inhalation Pipeline by Modality
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Source: PharmaProjects, Internal Analysis
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Therapies beyond respiratory conditions
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Disruptive OINDPs technologies - timeline of FDA approvals
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DPI Formulation Approaches

Coarse Carrier Blends Spray-dried Powder

. Mlcronlzed

Top- down' Mlcronlzed (Jet- Bottom -up: Feed stock (typlcaIIy
milled) powder blended with solution) atomized in drying
coarse lactose carrier chamber to engineer particles



https://www.google.com/url?sa=i&rct=j&q=&esrc=s&frm=1&source=images&cd=&cad=rja&uact=8&ved=0CAcQjRxqFQoTCL7-tLGI_8YCFYI0PgodSZ8AgA&url=https://engineering.purdue.edu/%7Ewassgren/research/&ei=zBu4Vb7oHoLp-AHJvoKACA&bvm=bv.98717601,d.cWw&psig=AFQjCNGV4kFHoE18YiIBqeVtK3aS8blawA&ust=1438215491967099

New delivery platforms in Inhalation & Nasal

Approved spray-dried powders
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https://www.clinmedjournals.org/articles/ijmnr/international-journal-of-medical-nano-research-ijmnr-5-026.php?jid=ijmnr
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New powder delivery platforms in Inhalation & Nasal

Non-spray-dried powder products
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Advances in device systems - challenging “"sameness”

Aqueous aerosol product mechanisms
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https://allergyasthmanetwork.org/what-is-asthma/how-is-asthma-treated/how-to-use-a-nebulizer/
https://www.zorgers.com/blog/benefits-of-home-nursing-visits-for-nebulization/
https://www.pari.com/int/products/inhalation-devices-for-the-lungs/eflowrapid-nebuliser-system-with-ebase-controller/
https://www.openpr.com/news/3553250/soft-mist-inhalers-market-worth-usd-4-4-bn-growing-at-6-8-cagr

Future Multi-therapeutic modalities will require
CDER/CBER/CDRH coordination

Enzyme/ nanoparticle
Cytokine Cell therapy
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Future GDUFA research recommendations for complex
generics delivered by the pulmonary and nasal route

« Q1/Q2 demonstration for inactive ingredients required in PSGs -
research needed to support alternative inactive ingredient options for
generics of powders for lung and nasal delivery

« Qualification of new excipients to be permitted in inhalation and nasal
generics

« Upgrade and flexibilize the concept of device sameness based on new
device technologies and provide range of alternatives for generics

« Cooperation with CBER to introduce biosimilar concepts for inhalation
and nasal products

« Understand underlying mechanisms for immunogenicity caused by
pulmonary protein delivery to set appropriate level of controls for
generics
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