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motivation  

self-driving bio-innovation
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objective:

To build the most efficent knowledge generation machinery for the
development of new bioprocesses using all necessary existing and 
emerging technologies

• generate data, information, and knowledge more efficiently

• tightly integrate all existing tools

• take into account the complex dynamics of biomanufacturing

• push collaborative R&D 

accelerating Bioprocess Development

motivation

https://www.nature.com/articles/d41586-022-01618-x
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High Throughput Bioprocess Development pipeline
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High Throughput Bioprocess Development pipeline
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High Throughput Bioprocess Development pipeline
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High Throughput Bioprocess Development pipeline
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distributed lab environment
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making development faster
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Liquid Handling / Plate Handling AnalyticsCultivation Systems

absorption / fluorescence

(fully automatized)

cell analysis

(semi automatized)

Roche Cedex Bio HT analyzer – 
HT analysis of substrates, 
metabolites, products

(semi automatized)

MiLa – mobile lab robot

HT facility
2mag BioREACTOR 48 – 48 HT 
cultivations (10 mL)

h.e.l. BioExplorer 150 – 8 HT 
cultivations (100 mL)

…

revvity LabChip GXII Touch – 
protein characterization

(semi automatized)

Annina 

Kemmer

Niels Krausch Simon Seidel Lucas 

Kaspersetz

… and 

more

interconnections of different devices

making development faster
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8 parallel sampling RAMAN in LHS 

making development faster

Lange, C. et al. (2024). Data Augmentation Scheme for Raman Spectra with Highly 

Correlated Annotations. (preprint) https://doi.org/10.48550/arXiv.2402.00851

Integration of multi-sample-processing 

framework in Tecan LHS

Reliable measurement procedure

Microservice architecture

Bioprocess spectra evaluation with Machine 

Learning models
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Peter Neubauer: Agilent thought leader Award 2023

making development faster

under construction:
• 1290 Infinity II Bio 2D-LC System 

• Quadrupole Time of Flight LC/MS
6546 LC/Q-TOF
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Device/

Instrument 

Layer

User Layer

Workflow & 

Process

Control Layer
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making data usable and open
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the reproducibility crisis

making data usable and open

survey with 1,576 researchersNature: 1,500 scientists lift the lid on 
reproducibility

We need:

• open science and collaborative 

experimental practices

• FAIR experiments

• Standards and domain specific 

ontologies

 

could not 
reproduce own 

experiments
could not reproduce
published experiments
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https://www.nature.com/news/1.19970
https://www.nature.com/news/1.19970


FAIR data principles

making data usable and open
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bioprocess R&D – integration of devices and workflows

making data usable and open

Digital Integration Platform

Physical Device Integration

Graph 
representation
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agent based device integration and orchestration

making data usable and open
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publishable on demand
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making data usable and open

https://www.sciencedirect.com/science/article/pii/S0098135424001388?via%3Dihub
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integration and deployment in 

real robotic experiments
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Kim et al. 2023. Model predictive control and moving horizon estimation for adaptive optimal bolus feeding in high-throughput

cultivation of E. coli, Comp Chem Engin 172, 108-158, https://doi.org/10.1016/j.compchemeng.2023.108158.

Niels KrauschJong Woo Kim

nMPC for optimal experimental design

integration and deployment
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MPC for Optimal Experimental Design

M. Nicolas Cruz B.

Integration and deployment

hierarchically decompose complex system 



• we have today all the technologies required to change Research and Development in 
biotechnology and biopharma

• Data, Information, Knowledge, are the main bottle-neck for fast innovation

• The valorization of Knowledge is essential to motivate good data management practices

• Blockchain technologies can provide the transparency, traceability, and IP protection required 
to enable knowledge exchange between all R&D stakeholders.

take home message

conclusions
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