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(57) Abstract

Improved spray drying apparati, and
methods of use thereof, have been devel- 25 g
oped. The spray drying equipment in- 6
cludes a primary drying chamber (20) and |
a secondary drying apparatus (10) which
includes tubing having a length sufficient 20

to increase the contact time between the
drying gas and the droplets/particles to dry 24
the particles to the extent desired, at a dry-
ing rate and temperature which would be
too low to provide adequate drying with-
out the secondary drying apparatus. The
secondary drying apparatus increases the
drying efficiency of the spray dryer system
without increasing the drying rate, while
minimizing loss in yield. The ratio of the
length of tubing to the length of the pri-
mary drying chamber is at least 2:1. The

tubing diameter is substantially smaller 33
than the diameter of the primary drying

chamber, such that the particles move at

higher velocity through the tubing to min- 30

imize product losses. The ratio of the
cross—sectional area of the primary dry-
ing chamber to the cross—sectional area of 31
the tubing most preferably is about 16:1.
The tubing preferably is in a compact coil
design, which can more easily be trans-
ported and which has minimum space re-
quirements, and may optionally include a jacket to control the temperature of the secondary drying process. A preferred application for the
spray drying process and equipment is in the production of microparticles, between about 1 and 200 xm in diameter, which can be used to
deliver therapeutic and diagnostic agents.
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