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Background

Administration of aerosolized therapy during mechanical
ventilation is common; however, there is a lack of data on
the applicability of commonly used delivery devices in the

era of COVID-19

Materials and Methods

Design: Bench / in vitro study

- The Aerogen Solo, jet nebulizer,
and pMDI were examined in various
scenarios

« STD* versus lung-protective LTV*
ventilation

- Active versus passive
humidification

« Various positions in the circuit
« Various in-line adapters (pMDI only)

« Drug delivery was determined
by measuring drug mass on the
inhalation and exhalation filters or
spacer/connector using ultraviolet
spectrophotometry

The aim of this study was to evaluate the

drug delivery efficiency of the Aerogen Solo
versus a jet nebulizer a

nd a pMDI during

simulated adult mechanical ventilation

Test scenarios during simulated adult breathing using a critical care mechanical ventilator

Device / adapter

Aerogen Solo*

Jet nebulizert

pMDI with CombiHaler®
pMDI with MiniSpacer®
pMDI with wye®

pMDI with MiniSpacer®

pMDI with CombiHaler?
pMDI with MiniSpacer®
pMDI with wye®

Ventilation pattern Position in ventilator circuit

STD* Between heat moisture
exchanger and endotracheal tube

Inspiratory limb

STD* Between heat moisture
exchanger and endotracheal tube

Inspiratory limb

Inspiratory limb

At the wye
Between heat moisture
exchanger and endotracheal tube

Inspiratory limb

*Standard (STD) ventilation comprised a tidal volume of 500 mL, 15 breaths/min, and an inspiratory:expiratory ratio of 1:1; ‘Low tidal volume (LTV) ventilation comprised a tidal volume of
400 mL, 20 breaths/min, and an inspiratory:expiratory ratio of 1:2; *Albuterol 2.5 mg (1 mg/mL) delivered until the medication cup was empty (Aerogen Solo) or until 1 min after onset of
sputter (jet nebulizer); 8Albuterol administered as 4 x 400 pL actuations with a 30-sec pause between doses.COVID-19, coronavirus disease 2019; pMDI, pressurized metered-dose inhaler.

Humidification

Active

Passive

Active
Active

Passive

Active

Active

Passive

Active




PM1109

Comparison of Aerosol Drug Delivery With the Aerogen® Solo Versus a Jet Nebulizer
or a Pressurized Metered-Dose Inhaler During Simulated Mechanical Ventilation

Original article: Naughton PJ, Joyce M, Mac Giolla Eain M, et al. Evaluation of aerosol drug delivery
options during adult mechanical ventilation in the COVID-19 era. Pharmaceutics. 2021;13(10):1574.

Greater drug delivery with the
Aerogen Solo versus pMDIls

Drug delivery with the Aerogen Solo was higher

than with a jet nebulizer or a pMDI, regardless

of ventilatory pattern or humidification type Up to 11 times
higher during STD
Drug delivered to the end of the endotracheal tube during active humidification* ._ ventilation with
active humidification
P<0.0001 More than 8 times 633 ug vs 57-125 pg
P<0.0001 higher during STD
633 ‘ ventllflt!qn V\{Ith
700 565 passive humidification
B} 600 675 ug vs 80 pg Up to 8 times
= higher during LTV
E 500 .— ventilation with
2 400 289 active humidification
3 200 565 g vs 69-134 g
o
=]
S 200 131
2 125 85 oA 75 Per the authors, pMDIs are “not fit for purpose
o 100 - - 57 69 - ' [for] optimal drug delivery to the patient’s lungs”
= 0 L - during STD or lung-protective LTV ventilation
Combi- Mini- Wye Combi- Mini- Wye P<0.0001
Haler Spacer Haler Spacer
Ventilatory Circuit pressure decreased when the
pattern STD LTV STD LTV STD LTV medication reservoir of the jet nebulizer
. . was refilled, indicating a ‘break’ in the
Device pMDI Jet nebulizer Aerogen Solo circuit. No change in pressure was
. observed with the Aerogen Solo
Test scenario

Want to

*There was no significant difference in drug delivery with active versus passive humidification across the different devices, or know more?

with STD versus LTV ventilation with the Aerogen Solo and the pMDI/CombiHaler (for the jet nebulizer, delivered dose was Scan or click
significantly lower with LTV versus STD ventilation).LTV, low tidal volume; pMDI, pressurized metered-dose inhaler; STD, standard. the QR code
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