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The compressed bulk density (CBD) for the
I NT RO D U CTI O N R ES U LTS two powders are similar across the pressure
range.
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infections are common in cystic fibrosis 2 725.6 kg/m? ]
patients, and usually exist in the form of é; v>o/°/_‘;j/u/n
bacterial biofilms, which are difficult to clear. = 700 oo/o/oggui::"u/»/u .
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L-Leucine (L-Leu) is a known dispersibility . y :ééoo— &,ooi-f;’f;i}d:n“ 704.8 kg/m? -
agent, and is used as a formulation excipient to f’% re/L-L - = B
improve aerosol performance!. However, L- oG e S S 500 - _
Leu has also been implicated as a nutrition T
source for P, aeruginosa biofilm?. Thus, any wod N
prospective aerosol formulations for the lung The SEM images above show that spray-dried e 35-:3kPa 100
delivery of antipseudomonal compounds will particles are similar for both Tre/L-Leu and Tre/D-Leu.
likely need to replace L-Leu as an excipient. Large collapsed particles indicate thatashell @ | |[-=-=========-----------------------
structure with a large internal void was formed during
In this study, we propose the substitution of L- spray-drying. The smaller spherical particles are The in vitro aerosol performance of Tre/L-
Leu with its enantiomer, D-Leu, in a spray-dried similar to spray-dried pure trehalose (not shown). Leu and Tre/D-Leu are shown below:
powder formulation designed for respiratory
drugdelivery. e TRE/L-LEU TRE/D-LEU
K j : Mass median
I feence Raman spocialor SANS Lt || sooiymamic | 522004 325400
MATERIALS AND emeter bmn =2
Emitted dose (% of
M ETH O DS i :E_L;t((gsy/; loaded dose; n = 9) 74.97 £ 8.25 |82.82 +17.74
£ Throat deposition (%
Spray-drying process EWUW of loaded dose: n = g) | 28-44 £ 11.12) 30.92 + 6.58
Trehalose (Tre)/D-Leu and Tre/L-Leu (both 80:20 N PRT
%w/w) were manufactured with the Buichi B90 gww J\W I;;Jrogagzze di:::;:;tfr; (9;" 46.43 + 13.68/52.62 + 13.22
spray drier under the following conditions: =

200 400 600 800 1,000 1,200 1,400 k /

~eed concentration: 27 mg/mL Raman Shift (cm™?)
~eed rate: 0.2-0.4 mL/min
Drying gas flow rate: 100 L/min

nlet temperature: 75°C After subtraction of reference amorphous Tre CO N C L U S I O N S

spectra from the Raman spectra for Tre/L-Leu and

Three batches were manufactured for each Tre/D-Leu, the resultant spectra are similar to the L-Leu and D-Leu are identical in crystalline

formulation. reference crystalline spectra above. This structure in the spray-dried formulations

Solid-state ch terisati indicates that D- and L-Leu are crystalline in the (according to mDSC results and Raman
olid-state characterisation spray-dried material. spectra).

1he powders were subjected to modulated (DLeurTie)(Tre amo) L-Leu is expected to form a crystalline shell in

differential scanning calorimetry (mDSC) with the
following settings: modulation +0.618°C every
60s, and ramp from 20 to 250°C at 2°C/min.

a spray-dried Tre/L-Leu particle, which
collapses to form the final particle
morphology’. The SEM images and
compressed bulk density measurements show
that Tre/D-Leu forms similar particles to Tre/L-
Leu.

A custom-built dispersive low-frequency Raman
spectroscopy setup was used to observe the
solid state characteristics of the spray-dried
powders.

Normalized Raman Intensity

w0 e w0 eo o0 10 1 The spray-dried powders also demonstrated

Raman Shift (cm™ comparable in vitro aerosol performance,
exceeding 40% lung dose fraction. L-Leuis a
The compressed bulk density of the powders | | o o o o o o o o o o o o o e e e e e e e e e e e e e e known powder dispersibility agent. D-Leu

was measured with an in-house novel technique appears to perform the same function.
which applies uniaxial compaction pressure
across a range of 0 to 1 MPa, and reports density
versus compaction pressure.

Particle characteristics

The mDSC experiments detected a single glass _ _ _
transition at 119°C for both formulations, L-Leucine may be substituted with D-

corresponding to amorphous trehalose (Tre/D-Leu Leucine, without an ao_lverse effect 0_"
trace shown below). aerosol performance, while also removing a

bacterial biofilm nutrition source from a
respirable powder formulation.
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The particle morphology of the powders was
observed through scanning electron microscopy 05 02
(SEM). | |
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Aerodynamic particle size distributions of the
spray-dried powders were determined with the
TSI Aerodynamic Particle Sizer.
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