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Body: Rationale It is essential for drugs in monotherapy and combination products to have comparable in
vitro aerodynamic profiles, such that adherence to the combination rule can be effectively tested in clinical
trials. Here, we demonstrate the successful use of engineered porous particles in a co-suspension metered
dose inhaler (MDI) platform to enable efficient delivery of highly potent actives for mono and combination
therapies, with no in vitro coformulation effect. Methods MDIs containing micronized glycopyrrolate,
formoterol fumarate, and/or mometasone furoate were prepared by co-suspending micronized drug crystals
and spray dried phospholipid microparticles in HFA-134a. In vitro aerodynamic particle size distributions
(aPSD) were assessed with the Next Generation Impactor (NGI). Fine particle mass (FPM) was calculated
as sum of stages 3 to the micro-orifice collector of the NGI. Results Both FPM and aPSD remained
consistent for each of the three drugs whether the drug was formulated in a mono, dual or triple combination
product, indicating no in vitro coformulation effect. For two of the three drugs tested, the Pearl
co-suspension MDIs show higher delivery efficiency (65% vs 45% fine particle fraction) and lower USP
throat deposition (25% vs 40%), compared to marketed products such as Dulera. This may translate to
higher lung deposition with lower oropharyngeal deposition. Conclusions Lack of in vitro coformulation effect
in dual and triple therapies has been demonstrated with Pearl's cosuspension MDI platform. Superior in
vitro performance was seen compared to marketed products. The cosuspension-based MDI platform
enables the rapid advancement of drugs from concept to clinic.
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