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Objective: Develop and validate mechanistic models that predictively guide flow-aid processibility, including expected property improvements across various processes (batch vs.
continuous), coating parameters (selection of flow aid type, amount, and processing intensity), device options (low vs. high shear), and resulting property improvements.

Additionally, create practical tools to guide flow and processibility by translating the powder mechanics principles into enhancements in processability.

Recent Results: Three mixing devices (V-blender, comil, and [abRAM) with increasing intensity levels were tested on fine powders and flow aids. Higher intensity mixing produced better
flowability and bulk density improvements. Lower intensity devices caused significant flow aid aggregation.

The contact model was extended to account for cohesion reduction loss due to flow aid aggregation, incorporating fractal aggregate properties (particle count, porosity, size). Comil
scalability was evaluated at the pilot scale. Dry coating significantly improved downstream feedability, tablet weight consistency, and overall tableting performance.

Device Scalability and downstream
processibility improvement
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* Comilled samples bulk property improvement across all samples
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materials e SEM images confirm better coating quality in comilled samples compared to co-sieved

* |Improved downstream processibility demonstrated at pilot scale (10-20X)
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Processibility Improvements using Flow Aid Coating
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* Dry coated powders showed significantly better flowability and feedability

* Improved tablet properties with higher tensile strength at all compaction pressures
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* Aggregate size affects cohesion more than fractal structure
* Larger aggregates show less cohesive force reduction

Current and Future Activities

* Fractal dimension has a secondary influence on cohesion reduction

Mechanistic Model for Flow Aid Aggregation * Flow aids beyond S.”'Ca: |
Prediction of cohesion reduction as a function of aggregate size, porosity, and fractal dimension  Other metal Oxide-based Nano-pa rticles

, 7 * Mixing synergy for flow-aid coated material with uncoated components in a blend
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* Integrated model for use by IFPRI members
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