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Process model
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Model based optimization and control: 
best process developed & executed

A Map

Draw a map & find the best route

A GPS A Car

• Digitize knowledge
• Predict scale up
• Optimize process dynamically
• Integrate Quality

GPS suggests best route

Model based optimization Closed loop control

Self -driving car

Offline Online / Realtime



DAP 2CHEM 
• Governmental funded cross -industry research 

program 
• Specific AI -control use case including hybrid 

modeling
• Understand benefits, challenges and investments 

(infrastructure, process, people) for AI -based closed 
loop control

DAP 2CHEM as Model Based Innovation Catalyst
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Real time data assisted process development and production for chemical applications

J&J use case: solvent swaps

Solvent B
- Optimal for crystallization
- Low solubility for Active 

Pharmaceutical Ingredient

Solvent A
- Optimal for reaction
- High solubility for Active 

Pharmaceutical Ingredient
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Impactful

RelevantDo-able
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Solvent -30% Time -40% Cost -30%

Standard introduction

Model based control

Results of pilot plant PoP

DAP 2CHEM as Model Based Innovation Catalyst



The Art of Scaling Innovation

Accurate predictions of process values and 
reactor solvent composition

Model temperature 
predictions are within 3 °C of 

actual plant measurements

Model volume predictions 
follow same dynamics as 
actual plant measurements

58%
16%

10%

10%

6%
Product A

Product B

Product C

Rest

Product D

2025 solvent swap usage per product

From Proof -of -Principle to first successful implementation in the plant 
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Accurate predictions of process values and 
reactor solvent composition

Model temperature 
predictions are within 3 °C of 

actual plant measurements

Model volume predictions 
follow same dynamics as 
actual plant measurements

Optimization leading to solvent and cycle time 
reduction

Time

Solvent

Time
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Ongoing need for experimental validation!

The Art of Scaling Innovation
From Proof -of -Principle to first successful implementation in the plant 



€2MM yearly savings

The Art of Scaling Innovation
Model based optimization enabled improvement cascade
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1. Solvent reduction

2. C ycle  time reduction

3. Labor  efficiency

4. Batch scale -up

5. Autonomous operation

Solvent A
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The Art of Scaling Innovation
From first successful implementation in the plant to Innovation Program 

Factor 3 increase in solvent demands for solvent swaps!
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Product Process step 2024 2025 2026 2027 

Product A

Process step 1

Process step 2

Product B

Process step 1

Process step 2

Process step 3

NPI A

Process step 1

Process step 2

NPI B

Process step 1

Process step 2

Process step 3

NPI C

Process step 1

Process step 2

Modeling completed ; Final e xperiments  completed but analytics pending; Implementation Q4 2025

Modeling completed ; Experimental validation ongoing; Implementation strategy TBD

Mechanistic modeling failed due to high complexity ; Experimental planning for PAT based modeling ongoing

Modeling  completed ; Final experiments to be completed in Q3 2025; Implementation Q4 2025

Modeling to be started post launch (focus on cycle time)

Optimized solvent swap implemented

Site 1 Site 2 Site 3

Modeling to be started ; Experimental validation ongoing; Implementation strategy TBD

Modeling completed ; Experimental validation ongoing; Implementation strategy TBD

Modeling to be started

Modeling ongoing but high complexity ; First experiments failed (oiling out); Planning for CMO support

Modeling ongoing; Experimental validation to be discussed

Modeling ongoing; Experimental validation to be discussed

The Art of Scaling Innovation
Roadmap for solvent switches
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L

SCHROEF

Work -up

Crystallization
Reaction

Wet milling

Isolation

Washing

Drying (CF)

Drying (DD)

Attrition

Humidification

Dry milling

Dosing

Filtration

Cryogenic dosing Reaction fingerprinting

Wet milling model (Post) drying

Centrifugation Crystallization fingerprinting

Next steps –  the self -optimizing plant
Expansion over unit operation portfolio



Thank you!
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