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Drug delivery from MDIs is influenced by the diameter and 

velocity of the droplets in the propellant spray. Typically, an  

actuation from an MDI produces a spray that lasts only for a 

fraction of a second, making it difficult to study the transient 

heat and mass transfer processes that control droplet 

evaporation. Here we present a propellant droplet generator 

that can be used to produce a continuous, monodisperse 

droplet stream which can be studied for extended periods of 

time by laser light scattering. The droplet generator uses the 

vibrating orifice principle (1) and is integrated into a custom 

liquid feed system for use with high propellant pressure. 
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Figure 1: Droplet Generator Design 

Figure 5:  Stable Light Scattering Pattern. 

 
- Proves monodisperse droplet production 

- Remains stable for more than 1 hour 

- Achieved for various droplet diameters (10 - 50 µm) 

- Ring spacing provides droplet diameter 

- Horizontal line spacing provides droplet spacing 

Monodisperse droplet chains of high pressure propellants 

can be produced by controlled disintegration of liquid jets 

with a custom vibrating orifice generator. 

 

The generator is capable of producing droplets with 

diameters and velocities similar to droplets generated in 

commercial MDIs (4).  

 

The propellant droplets can be produced for extended 

periods of time making it a suitable model system for the 

study of heat and mass transfer in propellant sprays. 

 

Laser light scattering patterns provide droplet diameter 

and velocity as a function of distance from the generator, 

which can be used to calculate droplet diameter as a 

function of time, i.e., evaporation rates. 

 

The new monodisperse droplet generator will be utilized to 

develop an idealized experimental model for the study of 

propellant sprays. 

Figure 4:  High pressure system allows 

 high initial jet velocities, i.e., realistic droplet velocities. 

Figure 6:  High excitation frequency allows realistic droplet diameters. 

Figure 3: High Pressure Propellant Feed System 
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Figure 2:  Finished Generator 

Resonance  

Frequency 

 (kHz) 

1 83 

2 162 

3 193 

4 330 

5 487 

6 591 

7 611 

8 676 

9 1,030 

10 3,503 

Piezoceramic   

Frequency 

 Response 
Orifice diameter: 5 µm 

Orifice diameter: 5 µm 
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