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1. Motivation

2. Process Modeling and Benefits

4. Model Validation

Value Statement:
As of 2019, COPD affects approximately 12.5 million Americans and

asthma affects about 27.5 million Americans [1]. The most effective way to
treat COPD and asthma is through local drug delivery to the airways.
Spray drying allows for precise control over particle size, density, surface
energy rugosity, porosity, and microstructure while also allowing production
of particles with the desired dose ratio of precursor components [2]. Spray
drying is the most efficient way to engineer particles for inhaled
therapeutics.

Application of Spray Drying for Inhalation Products:

Optimal particle size
1-5um

Site of deposition
-Deposition targeted to the large
airways (e.g. asthma)

, ) \ -Deposition targeted to
' |the small airways (e.g.
COPD)

Figure 2: An example of an inhalation product with porous
particle morphology [4].

5 Main Process Components:

Feed pump (2)
* Type of pump
* Feed rate

Feed container (1)
* Temperature
* Agitation conditions

Spray nozzle (3)
* Nozzle type
* Energy input for atomization

Exhaust to filter (7)

]

Drying chamber (4)
* Dimensions

* Drying air flow rate
* Drying air temperature anc
humidity

Cyclone (5)
* Dimensions
* Pressure difference

Collector (6)
* Temperature

Our process model functions as a digital twin to the
physical spray drying process and provides:
- An updated model in modern software
- Increased Efficiency of Troubleshooting
- Reduction in Development Costs
- Ability to Leverage Simulated Data in Regulatory
Submissions
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Goals of our Process Model:
- To predict steady state output values given various input
conditions.
- Model Inputs:
- Liquid feedstock flow rate
- Drying gas flow rate
- Drying gas temperature
- Atomizing gas flow rate
- Model Outputs:
- Dryer temperature and relative humidity
- Particle size distribution
- Final particle moisture content

Validation was completed by comparing the team’s process model to
large-scale experimental data from water run DOE and to the previous
version of the process model.
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5. Next Steps/Future Directions

1. Incorporate ability to model a multi liquid feed to the
spray dryer
2. Validate with formulation data

3. gPROMS Spray Drying Model
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