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Every molecule has a challenge. 
We have a solution.

Challenge Us. 

Catalent offers comprehensive integrated spray drying solutions, from early 
development, through commercial-scale manufacturing, to accelerate your 
path to market

WHY CATALENT

Accelerated
Development

Fast Tech
Transfer

Reliable 
Commercial Supply

Expertise in spray 
drying formulation and 
process development 
to overcome complex 

product challenges

Robust technical 
expertise to support 

smooth tech transfers 
and scale-up for your 

spray drying programs

Proven commerical scale 
spray drying and finished 
dose form manufacturing 

capabilities for a fully 
integrated solution

Spray drying is a well-established technology for processing a wide range of 
drug types and dosing requirements

APPLICATIONS

Types of 
Materials

Small Molecules
Broad spectrum of API
Heat sensitive API

Oral Drug 
Delivery

Immediate 
Release

Modified and 
Controlled Release

Fixed Dose 
Combinations

Pulmonary 
and Intranasal 
Drug Delivery

Reconstituted 
Parenteral 
Drug Delivery

Complex Structures
Nanoparticles
Nanosuspensions
Nanoemulsions

Biotherapeutics
Biologics
Vaccines

Routes 
of Drug 
Administration

Advanced 
Formulation & 
Dosage Forms

A robust spray drying scale-up methodology can be used to progress 
spray dry formulations from pilot scale to commercial scale production

PROCESS DEVELOPMENT ROADMAP

Formulation 
Screening

Define: 
API / Polymer Ratio 
Solvent Selection

Process 
Constraints

Define: 
Drying Gas Flow Rate 

Drying Gas Inlet 
Temperature

Thermodynamics
Define: 

Solution Feed Rate 
Drying Gas Outlet 

Temperature

Quality Target 
Product Profile

Define: 
Finished Drug 

Product Attributes

1

2 4

3

Atomization
Define: 

Nozzle Size 
Atomization Pressure

Verification
Confirm that spray 

drying process meets 
formulation targets

Scale-Up
Process is ready 
for tech transfer

Drying Kinetics
Define: 

Target Droplet Size 
Particle Drying Rate
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BENEFITS
Spray drying is known to improve the delivery profile of APIs and offers several 
advantages in drug formulation and manufacturing

Enhanced 
Formulation

Enhanced Manufacturing 
and Processing

Enables high drug loading Continuous process to produce 
spray dried intermediate

Scalable from milligram to 
metric ton volumes

Consistent particle size 
distribution

Long-term stability

Improves solubility and bioavailability

SPRAY DRYING PROCESS

Spray Solution 
Preparation

Spray Drying

Product Collection

Secondary Drying

Dissolve the API and 
one or more carrier 
excipients in solvent

API 
Polymer 
Solvent

Solution 
Tank

Spray the liquid feed into 
the spray dryer

Separate dried particles from 
exhaust air stream

Further dry the spray 
dried powder to reduce 

residual solvents

FEED 
PUMP

DRYING 
CHAMBER

Spray Nozzle

Spray drying 
is the process 
of converting 
a solution of 

an API and 
polymer into 

a dry powder

Cyclone 
Separator

Collection Vessel Secondary Dryer

Product Collection

Spray-dried 
particles are 
influenced by 
equipment 
design, solution 
characteristics 
and feed rate as 
well as drying 
kinetics

SPRAY DRYING PROCESS PARAMETERS
Identifying Critical Process Parameters and their impact on Critical Quality 
Attributes in early development can help ease the transition from early to late-
stage manufacture

Critical Quality Attributes

Nozzle Type and Size

Spray Rate

Inlet Temperature

Outlet Temperature

Atomization Gas Type

Atomization Flow Rate

Drying Temperature and Time 

Drying Gas Type and Flow Rate

Particle Size Bulk Density

Moisture Content

YieldPhysical State

Residual Solvent

Critical Process Parameters
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