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Einleitung

1) Scale-Down

Laboratory Process Scale-Down-Reactor Production Process
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Stand der Technik beim Scale-Up

Laboratory: 0.1 ... 11 Pilot: 10 ... 100 | Production: 1‘000 ... 10000 |

A. Zogg and T. Furrer, “New Scale-Up Technologies for Hydrogenation Reactions in Multipurpose Plants”
presented at the Praxiszirkel Life Sciences, Dec. 07, 2021. https://irf.fhnw.ch/handle/11654/32958 Prof. Dr. A. Zogg, 26.06.24, 6
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Vision flir den zuklinftigen Scale-Up

Scale-Down-Reactor Production
1...101 1000 ... 10000 |

» Herausforderung: Scale-Up der Warmeilbertragung!

T. Furrer, B. Miiller, C. Hasler, B. Berger, M. K. Levis, and A. Zogg, “New Scale-up Technologies for Hydrogenation Reactions in Multipurpose Pharmaceutical
Production Plants,” CHIMIA International Journal for Chemistry, vol. 75, no. 11, pp. 948-956, Nov. 2021,https://doi.org/10.2533/chimia.2021.948
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Stand der Technik der Warmelibertragung beim Scale-Up

Standard Lab-Reactor: 1 | Production: 4000 |

heat exchange via glass jacket heat exchange via jacket

AT =15 x grosser

als im Labor !

A. Zogg and T. Furrer, “New Scale-Up Technologies for Hydrogenation Reactions in Multipurpose Plants”
presented at the Praxiszirkel Life Sciences, Dec. 07, 2021. https://irf.fhnw.ch/handle/11654/32958 Prof. Dr. A. Zogg, 26.06.24, 8
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Neuer Ansatz fiir die Warmeuibertragung beim Scale-Up

Scale-Down-Reactor: 1 |
Heat exchange via H/C-Finger

Production: 4000 |
heat exchange via jacket

Adiabatic Shield

Direct Scale-Up

AT bleibt beim Scale-Up konstant
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Zielsetzung des Projekts

The H/C-Finger should be designed to simulate the impact of the wall temperature as well as the wall
material on the investigated process already in lab scale.

Effects such as ...

* ... by-product formation due to a hot reactor wall
« ... the formation of different polymorphs during crystallization due to a cold reactor wall
« ... the impact of corrosion on a catalytic process or product quality

... can now be investigated prior to the scale-up to production scale.

= The novel Scale-Down-Reactor thus shortens the development time and

minimizes the needs for intermediate process trials in pilot scale.

Prof. Dr. A. Zogg, 26.06.24, 10
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Aufgabenstellung: Scale-Down des Warmetransports
eines Hydrierautoklaven (4 m3 -> 1 Liter)
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Furrer, B. Mller, C. Hasler, B. Berger, M. K. Levis, and A. Zogg, “New Scale-up Technologies for Hydro-genation Reactions in Multipurpose Pharmaceutical
Production Plants” CHIMIA International Journal for Chemistry, vol. 75, no. 11, pp. 948-956, Nov. 2021,https://doi.org/10.2533/chimia.2021.948
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Aufgabenstellung: Scale-Down des Warmetransports
eines Hydrierautoklaven (4 m3 -> 1 Liter)

Conditions for the design of a Heating/Cooling-Finger:

Similar geometry to a baffle of the production-scale reactor.

Similar volume to heat transfer area ratio as the production-scale reactor.

Similar overall heat transfer coefficient as the production-scale reactor.

Similar construction material as the production-scale reactor wall (904L).

Prof. Dr. A. Zogg, 26.06.24, 12
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Workflow: Design of the Heating / Cooling Finger
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Workflow: Design of the Heating / Cooling Finger %

Scale-Down Simulation of a 4 m® Autoclave filled with 2679 kg MeOH
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Workflow: Manufacturing and Implementation of the
Heating/Cooling Finger
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Workflow: Qualification of the H/C-Finger at steady state
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Workflow: Qualification of the H/C-Finger at steady state
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Workflow: Qualification of the H/C-Finger at steady state
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Furrer, T., Levis, M., Berger, B., Kandziora, M. & Zogg, A. New Scale-Up Technologies for Multipurpose Pharmaceutical Production Plants: Use Case of a

Heterogeneous Hydrogenation Process. Org. Process Res. Dev. 27, 1365-1376 (2023). https://doi.org/10.1021/acs.oprd.3c00124

v" The heat transfer of the Scale-
Down-Reactor is similar to the
production scale reactor.

v’ Standard jacketed laboratory
reactors are not representative!
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Application: Hydrogenation
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Outlook: Proposal for a future Scale-Up-Strategy

design the
Scale-Down-Reactor

et AR

Experienced lab technicians run experiments within the
Scale-Down-Reactor

V

Process &
Product in —> adapt the process
spec. ?

Experts in process development

choose another equipment
(e.g. continuous reactor)

Production — external or internal

Prof. Dr. A. Zogg, 26.06.2024, 21
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Heiz-Kuhlfinger optimiert
bei der Siegfried AG
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Scale-Down Reaktor fiir Reaktionen Heiz-Kuhlfinger eingebaut
unter Druck an der FHNW in Muttenz im RC1 bei der Siegfried AG
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Scale-Down Reaktor fiir Reaktionen Heiz-Kuhlfinger eingebaut
unter Druck an der FHNW in Muttenz In einen normalen Laborreaktor
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Mischthermostat flir den Scale-Down
Reaktor an der FHNW in Muttenz

_t‘

Entwicklung eines kompakten
Thermostaten fiir den H/K-Finger
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Automatisierung des Scale-Down
Reaktors an der FHNW in Muttenz

Lab supervision system

N|Ww ==z Reactor-Emulation V2.0

-

Vision

Safety &
Security

Alarm
Management
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Maintenance
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