
Nasal epinephrine spray for anaphylaxis: which is better - powder or liquid?
Nasal powder has significantly higher deposition in the nasal cavity in comparison to

 liquid nasal spray which could lead to enhanced blood absorption
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The respiratory and olfactory mucosa covering the 
central and upper portion of the nasal cavity represent 
the prime sites for drug absorption, whereas the 
vestibule of the nose which is lined with stratified 
squamous epithelium, allows for minimal absorption.
Nasal liquid spray of epinephrine was approved as 
an alternative to the IM autoinjectors. However, its 
published pharmacokinetics parameters were lower 
than those of IM autoinjectors, particularly during the 
first 10-15 minutes.
Nasus Pharma developed a powder-based nasal spray 
(FMNXIN002) which had been successfully evaluated 
in clinical trials.

We compared the nasal cavity deposition
of liquid and powder epinephrine.
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Methods:
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inhalation flow rate achievable by a healthy adult breathing at 500 mL tidal volume. 7 The 
actuation cycle was 2-3 seconds, based on the research results of Henriques and coworkers. 8 
To achieve similar analytical outcomes, two Neffy epinephrine 2 mg devices were actuated at 
one cycle, compared to one device with Nasus epinephrine 4 mg.  

The setup parameters summary is presented in Table 1.  
Table 1. Nasal cast experiment setup parameters 

No Experimental parameters setup Nasus Powder 
device 

Neffy® Liquid spray 
device 

1 Holding and actuation angle 45° 45° 
2 Insertion depth 8 mm 8 mm 
3 Pump rate 15 L/min 15 L/min 
4 Actuation and pumping time 2-3 sec 2-3 sec 
5 Number of devices per cycle/ trial  1 2 
6 Coated AINI interior parts 20% Tween 20 in 

glycerol 
20% Tween 20 in 
glycerol 

 
7 USP-NF 〈1601〉 Products for Nebulization—Characterization Tests  
8 Henriques et al, Benchmarking of Particle Engineering Strategies for Nasal Powder Delivery: Characterization 
of Nasal Deposition Using the Alberta Idealized Nasal Inlet, Respiratory Drug Delivery 2023  

Figure 10. Actuation angle of 45° managed for Nasus epinephrine powder device (left) and 
Neffi® liquid spray device (right) 
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Figure 10. Actuation angle of 45° managed for Nasus epinephrine powder device (left) and 
Neffi® liquid spray device (right) Epinephrine deposition within the nasal cavity 

after administration of the commercial liquid 
spray and FMNXIN002 were determined using 
a realistic nasal model (AINI, Copley Scientific UK).

1.

Results:

2.

3.

Epinephrine was collected 
from the model parts and 
analysed by HPLC

Calculating the proportion
of epinephrine in each
section of the nasal cavity.

HPLC analysis and calculations
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Figure 6. AINI parts internal configurations 

To capture any powder particles that may be deposited between the nasopharynx and the 
lungs, the Next Generation Impactor (NGI) Preseparator (figure 7) was installed between the 
AINI and a breathing-simulating vacuum pump. Offering high capacity and high efficiency, 
the NGI Preseparator provides a sharp and reproducible cut point of between 10 and 15 
microns, depending on the flow rate. 

 
Figure 7. NGI Preseparator 
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Conclusions:
FMNXIN002 effectively reaches the high absorption areas
sections of the nasal cavity, potentially enabling faster and
higher absorption which could lead to earlier onset of action
that is critical for the treatment of anaphylaxis.

Powder deposition was 2.7
times higher than liquid

spray, in the optimal
absorption area
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