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Heliox has been shown to reduce 

turbulence and improve aerosol delivery 

in a range of clinical settings.  Delivery 

of aerosol with high flow nasal cannula 

(HFNC) has been applied to adults with 

severe asthma.  A previously described 

model (Blaysham JAMPDD 2008) was 

modified to compare inhaled mass of 

albuterol with heliox and oxygen.  

Heliox increased aerosol delivery via 

HFNC up to 71%.   Decreasing flow 

increased aerosol delivery via HFNC in 

this model.  

A vibrating mesh nebulizer (Aeroneb Solo, 

Aerogen) was placed at the inlet of a HFNC 

(Fisher & Paykel) A small adult cannula 

(Optiflow) was placed distal to the heated 

wire circuit with prongs placed into loose 

orifices simulating nares with a T-shaped 

trap and absolute filter connected to a 

breathing simulator  (Vt 500 ml, 12 bpm , I:E 

of 1:2)  2.5 mg of albuterol sulfate in 3 mL 

was nebulized with Heliox (80:20) and 

Oxygen at 10, 30 and 50 lpm (n=3). Drug 

was eluted from the filter and assayed with 

UV spectrophotometry  (276 nm). 

At 50 and 30 lpm, inhaled mass of albuterol 

was greater (p<0.05) with heliox than O2 

{50 lpm - O2=3.5% & heliox=6%; 30 lpm - 

O2=11% & heliox=14%} but not at 10 lpm 

{O2=27% & heliox=28%}. Heliox produced 

an increase of 71%, 27% & 4% 

respectively.  Aerosol delivery was inversely 

related to flow with both heliox and O2.  

CONCLUSIONS 
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Small Adult Cannula- Oxygen (100%) 
  10 LPM 30 LPM 50 LPM 

Trial # 1 2 3 1 2 3 1 2 3 

Filter Absorb 

0.16
31 0.1486 0.1593 0.0745 0.0617 0.0721 0.0234 0.0217 0.0234 

Filter mass, mg 

0.69
30 0.6305 0.6766 0.3111 0.2559 0.3008 0.0909 0.0835 0.0909 

Filter mass, % 

27.7
2% 25.22% 27.06% 12.44% 10.24% 12.03% 3.63% 3.34% 3.63% 

Mean 26.67% 11.57% 3.53% 

Standard Deviation 1.29 1.17 0.17 

  Small Adult Cannula- Heliox (80/20) 

  10 LPM 30 LPM 50 LPM 

Trial # 1 2 3 1 2 3 1 2 3 

Filter Absorb 

0.14
57 0.1725 0.1646 0.0793 0.086 0.0894 0.0472 0.0348 0.0273 

Filter mass, mg 

0.61
80 0.7335 0.6994 0.3318 0.3607 0.3753 0.1934 0.1400 0.1077 

Filter mass, % 

24.7
2% 29.34% 27.98% 13.27% 14.43% 15.01% 7.74% 5.60% 4.31% 

Mean 27.35% 14.24% 5.88% 

Standard Deviation 2.37 0.89 1.73 

Effects of Heliox on Aerosol Deposition

0%

5%

10%

15%

20%

25%

30%

35%

10 30 50

Delivery Rate (Liters per Minute)

F
il
te

r 
M

a
s

s
 %

 (
A

v
g

±
S

D
)

Oxygen (100%) Heliox (80/20)

*

*

*Statistical Significance (P≤0.05)

↑4% 

↑27% 

↑71% 

INTRODUCTION METHODS 

Baystate Health 

https://www.prceasyview.com/Ideas/default.asp?N=Overall+Quality+of+Care
https://www.prceasyview.com/Ideas/default.asp?N=Overall+Quality+of+Care

