GEODICT

The Digital Material Laboratory

DIGITAL SOLUTIONS
FOR

PHARMACEUTICAL
FORMULATION

THE MOTIVATION

® Trial-and error in formulation is
costly, slow, and hard to scale.

m Lack of microstructure-property
insights limits robust design.

® Digital tools and workflows are
needed for faster, transparent,
and reproducible development.

OUR SOLUTION

® GeoDict software: platform for
digital material development.

® Combines image-based modeling,
digital twins, and multiphysics
simulations.

® Supports scientist and engineers in
all stages of solid dosage and
delivery design.

YOUR BENEFIT

m Accelerate formulation
development with predictive
simulations.

B |mprove robustness and ensure
consistent product quality.

® Enable QbD, scale-up, and
regulatory submissions by digitally
identifying safe operating ranges for
formulations and manufacturing.



DIGITALIZATION

B Segment and convert uCT
scans into 3D digital structures
of powders, tablets, pellets,
capsules... with image filters
and Al tools

B These digital structures are the
basis for analysis and
Collect and process 3D scans » Segment 3D image multiphysics simulations.

NON-DESTRUCTIVE ANALYSIS
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(STATISTICAL) DIGITAL TWIN DiGgITAL TWINS &
Rebuild
Rroperties - - Same geometrical statistics, DIGITAL SIBLINGS

same effective propert R .
SRS ® Build digital twins of powders,

granules, tables, capsules, and
more in full 3D detail from
parameters extracted from
digital analysis.

B Generate digital siblings by
systematically varying particle
morphology, excipient ratios,
compaction force, or coatings
uniformity.
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geometric ) . . B Conduct sensitivity analysis
parameters, to fit required effective property dvi !
simulate and virtual scale-up prior to
effect on

properties DIGITAL SIBLINGS manufacturing.

Results from Dissolution Simulation - Cumulative Drug Release Rate

PROPERTY PREDICTION

R 10 —+-Digital Twin (Original) B Run multiphysics simulations
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5 B Directly link microstructure to
2 critical quality attributes.
r‘é o4 B Support QbD strategies,
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