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Scalability of Engineered-Particle Technologies

Screening Scale

SprayDrying SeatdUp i@

Pilot/Commercial

milligramsto 1 g
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Lab/Pilot Pilot/Commercial
100mg to 100 g
Bend Lab Dryer PSDBD1
/2 m |/> L

."” -
FPF (<5um) = 79%
MMAD = 2.1um
GSD=2.0

FPF (<5um) = 77%
MMAD = 2.3um
GSD=1.9

Spray Dryers Used During Feasibility Studies

kgs to 100s of kg

Representative data
Size 3 HPMC capsule, Plastape
NGlI, 60l/min, 4sec
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Pulmenary Particle Engineering Options
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‘ AExcipient constraints lead to
flexible formulation
concepts

AMultiple engineered particle
Mixed approaches concepts all utilize spray dry

‘ process
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Homogeneous Amorphous Dispersions as Basis for
Delivery Platform Technologies

Rationale for Dispersion Based
Platform Technologies

4 N
1. Performance

A Broadly applicable for API

A Specific to application

J

N\
/2. Manufacture \

A Broadly applicable for API

A Product consistent across scale (mg ¢ metric tons)

A Formulation development on conventional or
potentially faster timelines

\ A Commercially viable process )

3. Stability
A Predictive physical stability models
A Models have been validated by long term (>3 year)
real time data
A Extensive experience with compounds having a
wide range of physical and chemical properties

Key for inhalation is availability of high Tg
materials that are safe for inhalation.
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Microparticles
(1 ¢ 100pm)

Oral

Alncrease dissolution rate
Alncrease solubility
A Sustainment of supersaturated

systems

Pulmonary

AReproducible, high fraction
delivered to lung

AEnables umillableforms

Almproves content uniformity
(combinations)

A Physically stable (resistant to
humidity and temperature)

To learn more, please contact us at info@bendresearch.com or call 800.706.8655.
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Potential Impact of Spray Drying Platform

Compound w/ high Log P, T, Highly crystalline Lipophilic base
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Amorphous lipophilic base
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