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Evolving Landscape of Orally Inhaled & Nasal Drug Products

Pipeline renovation 
in both pulmonary 
and nasal delivery

~460
Molecules in 
Development

+8%
Growth vs.
Prior Year

~50%
In Pre-
Clinical

Innovation driven 
by biologics and 
new modalities 

~40%
Biologics in 
Pre-Clinical

~50-60%
New 
Modalities 
in Pre-Clinical

40%
Nasals 
are Vaccines

New therapeutic 
classes and targets 

require different 
formulations

~60-70%
Non-Respiratory 
Therapeutic 
Targets

~55%
Anti-Infective 
Therapies

~20%
CNS 
Therapies

Source: PharmaProjects, Internal Analysis
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Inhaled & Nasal Development Pipeline and delivery platform
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© 2025 Catalent Pharma Solutions. All Rights Reserved. 

Inhalation Pipeline by Modality
~ 460 Pipeline Molecules 

40%

25%

20%

13%

Nasal

Inhaled-Unspecified

Nebulized

DPI 2%
MDI



Small Molecule Nasal Pipeline by Phase

Source: PharmaProjects, Internal Analysis

Key Insights

Neurological diseases drive small 
molecule nasal pipeline growth 
(addiction, pain, migraine, depression)

Anti-infectives growth Covid related 
(prophylaxis)

Anti-infectives, Vaccines, 
immunostimulants driver of the 
large molecule nasal pipeline growth

Unit dose delivery predominant in 
vaccines, immunostimulants

Large Molecule Nasal Pipeline by Phase
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Therapies beyond respiratory conditions
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Disruptive OINDPs technologies – timeline of FDA approvals

First Nasal Vaccine 
approved for treatment 
of Influenza

First Nasal approved for 
rescue therapy indications

First Nasal Powder 
approved

First Bi-Dose Nasal 
approved for treatment 
of Depression

2003

2015

2016

2019

Approved for 
Self-Admin

2024

Third party trademarks used herein are the property of their respective owners.
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2018

First Arcus® 
technology DPI 
Parkinson

1993

First biologic delivered to the 
lungs; Cystic Fibrosis

Exubera First insulin human 
inhalation powder 

(discontinued)

2006

Fiest Technosphere 
insulin DPI

20142013

First Pulmosphere 
(engineered powders) 
DPIs



DPI Formulation Approaches

Top-down: Micronized (jet-
milled) powder blended with 
coarse lactose carrier

8

Lactose 
carrier 

Micronized 
API

Bottom-up: Feed-stock (typically 
solution) atomized in drying 
chamber to engineer particles

Coarse Carrier Blends Spray-dried Powder

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

Porous 
Spray 
dried non- 
detaching 
carrier 
particle 

Porous spray- 
dried drug-
imbedded 
particle 

Neat (100% 
API) spray-
dried particle 

Spray-dried, 
drug-
imbedded 
hollow 
spheres  

API surface 
coated 
particles 
produced 
by spray 
drying 

Approved spray-dried powders

pMDI Dry Powder Inhalation

Public literature images
E.g. Pharmaceutical Particle Engineering via Spray Drying; Pharmaceutical Research, Vol. 25, No. 5, May 2008
Pharmaceutical Particle Engineering via Nano Spray Drying - Process Parameters and Application Examples on the Laboratory-Scale

Third party trademarks used herein are the property 
of their respective owners.

https://www.clinmedjournals.org/articles/ijmnr/international-journal-of-medical-nano-research-ijmnr-5-026.php?jid=ijmnr
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Non-spray-dried powder products  

New powder delivery platforms in Inhalation & Nasal

Treprostinil inhalation powder

Lyophilized 
powder of 
FDKP 
excipient 
and insulin

PRINT® 
template 
produced 
particles 
containing 
API

Dihydroergotamine 
nasal powder

Oral 
Inhalation 

Nasal

Third party trademarks used herein are the property of their respective owners.



Advances in device systems – challenging “sameness”

Aqueous aerosol product mechanisms
Air-Jet Ultrasonic Vibrating Mesh Soft Mist

Images:
Air jet - How to Use a Nebulizer - Allergy & Asthma Network
Ultrasonic - Benefits of Home Nursing Visits for Nebulization – Zorgers Blog
Vibrating mesh - eFlow®rapid Nebuliser System with eBase® Controller - PARI
Smi - Soft Mist Inhalers Market Worth USD 4.4 Bn, Growing at 6.8% CAGR

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


< 900 Dalton - CDER

Biologics

Nucleic acids Proteins
Virus/bacteria 

nanoparticles

Small molecule

DNA/RNA

Peptide

Enzyme/
Cytokine

mAb

Lipid 
nanoparticle

bacteriophage

Cell therapy

> 900 Dalton - CBER

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

Surfactant



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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