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Introduction Conclusions
Two key issues hindering the ability to safely and effectively distribute vaccines in the
developing world are the cold chain maintenance required by many vaccines and the
problems associated with needle delivery. Complex vaccine formulations can be
encapsulated and stabilized within thermostable microparticles suitable for pulmonary
delivery through spray drying. An adjuvanted tuberculosis vaccine, ID93+GLA-SE, was
spray dried into a dry dosage form designed for administration with a dry powder
inhaler. This presentation was placed on a stability study and assessed for aerosol
performance and vaccine integrity after one year of storage.

 Emitted dose (left) and lung dose (right) was maintained for the trileucine-
containing spray dried vaccine even after 12 months of storage at 40 °C

12 months of storage at 40 °C

 Nanoemulsion droplets were successfully encapsulated within the particle wall
 Addition of trileucine to the spray dried vaccine resulted in preservation of

particle morphology even after 12 months of storage at 40 °C

An inlet temperature of 65 °C and drying gas flow rate of 200 SLPM was chosen to
achieve a low outlet temperature of 36 °C and low outlet relative humidity of 7%. These
previously developed spray drying parameters targeted minimized processing loss and
maximized long-term physical stability at room temperature storage [1].

Resulting powder consisted of 78%, 3% trileucine, 2% Tris buffer and 17% ID93+GLA-SE,
by mass.

Control (without trileucine)

The addition of trileucine to
the spray dried vaccine
powder formulation improved
physical stability.

The trileucine-containing
spray dried vaccine powder
demonstrated excellent
aerosol performance that was
maintained even after long
term storage at high
temperatures, suggesting
reliable administration.

The tested excipient
formulation successfully
improved thermostability of
the ID93+GLA-SE vaccine,
reducing need for cold
temperature storage.

Spray-dried Vaccine (with trileucine)
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Liquid 
Vaccine [3]

3 months 37 °C 110% - 0% 0%

Spray-Dried 
Vaccine

3 months 40 °C 23% 89% 66% 50%

1 year

25 °C 31% 95% 85% 44%

40 °C 33% 81% 0% 49%

50 °C 71% 55% 0% 43%

 Stabilization of the vaccine via spray drying greatly enhanced vaccine retention for
storage above refrigerated temperatures

Powders suitable for inhalation must be within
respirable range and highly dispersible. ID93+GLA-SE,
formulated as a nanoemulsion, was spray dried with
a trehalose-trileucine excipient system.
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Materials & Methods

Trehalose was chosen as the main stabilizing
excipient and trileucine was chosen as a
dispersibility enhancing agent. A low feed
concentration was used to generate small,
respirable particles.
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Particle morphology, aerosol
performance, and adjuvant and antigen
stability was assessed over one year at
various storage temperatures.

Aerosol performance of the powder was
measured using a commercial low
resistance dry powder inhaler (Seebri
Breezhaler®), with a throat model
attached to an impactor [2].

Aerosol Performance

Vaccine Stability


