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Introduction/context: Cardiovascular diseases account for more than 30% of human deaths globally. 
The field is in urgent need for new patient-friendly therapies - more efficient and heart-specific. CUPIDO 
is an EU-funded project which aims to hit the “heart” of the cardiovascular disease by inhalation.  

Research hypothesis/core question: Within CUPIDO, a Dry Powder Inhaler (DPI) device with good 
performances in term of Fine Particle Fraction and Emitted Dose has to be developed to ensure the 
nanoparticle deposition in the deep part of the lungs with a high reproducible dose.  

Methods: Nanoparticles loaded with a therapeutic substance restoring cardiac function were embedded 
into microparticles and were produced by spray drying in order to obtain a size compatible with an 
alveolar deposition. A prototype inhaler device with a medium resistance was developed, was optimised 
with design of experiment and was evaluated by in vitro aerosol measurements and user tests.  

Results and discussion of results: Based on the pharmacopeia methods using a Next Generation 
Impactor, we obtained an emitted fraction of 92% and a Fine Particle Fraction (FPF) of 80% at 60l/min. 
Results obtained in terms of fine particle fraction using a laser diffraction method by Spraytec (Malvern 
instruments, UK) showed an increase of fine particle fraction from 30L/min to 60L/min and a small 
decrease from 60L/min to 100L/min. These differences are low (15%) and should not have a high impact 
in terms of lung deposition variability. Overall, the Cupido device usability was satisfactory for most of 
the 17 participants (steps, handling…). They appreciated the ergonomic aspect of the Cupido device, 
with a suitable size and large button to pierce the capsule. 

Conclusion: This study has demonstrated the ability to generate an inhalable powder containing 
nanoparticle with the relevant FPF performance for lung to heart treatment. 

 


