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FACTORS INFLUENCING ALBUTEROL AEROSOL DELIVERY DURING
CONTINUOUS POSITIVE AIRWAY PRESSURE: AN IN VITRO STUDY

L.Ball°, Y. Sutherasan®, A. Insorsi"", V. Caratto™#, E. Arditi"*, E. Sanguineti’#, M. Marsili’,
D. D’Antini®*®, P. Raimondo®*, M. Ferretti’, P. Pelosi®

°Dipartimento di Scienze Chirurgiche e Diagnostiche Integrate, Universita degli Studi di
Genova; ‘Ramathibodi Hospital, Mahidol University, Bangkok, Thailand;

"U.O. Anestesia e Terapia Intensiva, IRCCS Azienda Ospedaliera Universitaria San Martino
IST, Genova; §Dipaurtimento di Anestesia, Rianimazione e Terapia Intensiva, Universita degli
Studi di Foggia; " Dipartimento di Chimica e Chimica Industriale, Universita degli Studi di
Genova, #Dipartirnento di Scienze della Terra, Ambiente e Vita,

Universita degli Studi di Genova.

Introduction: Nebulized bronchodilators are frequently administered to spontaneously breathing
patients with continuous positive airway pressure (CPAP), to relief dyspnea and
bronchoconstriction. The fraction of the dose of drug actually delivered was shown to depend on
many factors in previous studies.

Aim of the study: To investigate the effects of different respiratory nebulizer positions, gas flow
and CPAP level during continuous high flow CPAP systems based on Venturi effect.

Methods: A pneumatic lung simulator was connected to two different circuits for aerosol
delivery: configuration A with nebulizer placed proximal and B distal to the catheter mount.
CPAP was generated through a high flow system tested at 30, 60 and 90 L/m supplementary
flow and 5, 10, 15 cmH>0 level of CPAP. Albuterol was collected with a filter, and the percent
amount delivered was measured by infrared spectrophotometry.

Results: The highest albuterol delivery (13.8 + 4.4 %) was obtained with the nebulizer placed
proximal to the lung simulator (configuration A), independent of flow (p<0.001). Increasing
CPAP from 5 to 15 cmH>O increased the aerosol delivery (p=0.02). Increasing gas flow
decreased albuterol delivery in configuration A (p<0.001) but not in configuration B (p=0.37).
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Conclusion: Based on our in-vitro study, during CPAP delivery with high-flow generator, in
order to maximize drug delivery to the airways, the nebulizer should be placed proximal to the
patient and lower pressure levels should be avoided.



