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Registration & exhibition open

We are looking forward to welcoming you in Laupheim!

		

Kulturhaus Schloss Großlaupheim

		
		

Networking & reception
Kulturhaus Schloss Großlaupheim

17:15		
		

Welcome
Dr. Ralf Otto

Dr. Ralf Otto
COO, Rentschler Biopharma SE
Prof. Dr. Roland Wagner
Rentschler Biopharma SE

The intensification of bioprocesses has raised attention because of the growing demand for economical and, such as higher
productivity with a smaller facility footprint, lower sustainable
process designs. Improvements can be made by increasing titer
and volumetric productivity, reducing processing time and process
scale, facilitating downstream operations, and simplifying the
technology transfer. New high-end upstream and downstream
operations ensure the next generation of reliable bioprocesses
based on robust cell lines with product quality safeguards. Despite
the obvious advantages, such as higher productivity with a smaller
facility footprint, -lower capital expenditures and consistent
product quality, there are still issues ranging from the producer
cell line to the final drug substance to be solved. For instance,
online monitoring of process parameters and product quality is
still a challenge as well as future continuous bioprocessing, which
needs a fully integrated approach. However, due to the availability
of disposable equipment for all process steps, the entry hurdles
have been significantly lowered over the last years. This make it
worthwhile to take a closer look at these exciting process intensification technologies.

Program

Event Highlights
This conference examines the state of the art in all aspects of upstream and downstream bioprocess
intensification, including the integration of continuous operation modes and shedding light on the
immense opportunities presented through technical solutions, while critically discussing the limits of
these approaches. We will start with an introductory session particularly for students and a keynote lecture by Michael Scholl, CEO Leukocare AG, in the pleasant atmosphere at the historic castle
Großlaupheim.
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17:30		
Keynote speaker & keyplayer award
		Michael Scholl
18:00		
		

Exhibition, networking & reception
Kulturhaus Schloss Großlaupheim

19:30		

Dinner, Kulturhaus Schloss Großlaupheim

17:30

September 20, 2018

Keynote lecture

What’s cooking between drug discovery and revenue?
Unlocking the full potential of drug substance by integrating
drug product development from lab to launch
Michael Scholl
CEO, Leukocare AG,
Martinsried, Germany
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Downstream processing
14:00
Continuous downstream processing of biopharmaceuticals
		Prof. Dr. Alois Jungbauer

08:45
Welcome
		Prof. Dr. Roland Wagner

Cell line biology and genetics
09:00
Domesticating CHO cells for protein manufacture - the convoluted
		
story of genes, chromosomes, and population genetics in bioreactors
		Prof. Dr. Florian Wurm
09:30
		
		

Genome scale science for CHO: towards better understanding and
control of phenotype in cell lines and subclones
Prof. Dr. Nicole Borth

10:00

Coffee break, poster session & exhibition

14:30		
		

Process analytical technology - where analytics meets modeling
Prof. Dr. Jürgen Hubbuch

15:00

Coffee break & exhibition

15:30		
Process intensification strategies in the context of disposables
		Dr. Stefan R. Schmidt
16:00		
Intensified monoclonal antibody purification using impurity
		precipitation strategies
		Anja Trapp

16:30 Final remarks and farewell “Get-Together”

Bioprocess technology upstream
11:00
Perfusion process at high cell density for the production of
		biopharmaceuticals
		
Dr. Véronique Chotteau
11:30		
		
		

A rational strategy for the reduction of protein aggregation
in mammalian cell cultures
Prof. Dr. Friedemann Hesse

12:00		
Cell culture-based viral vaccines: process intensification
		and monitoring
		
Prof. Dr. Udo Reichl
12:30
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Lunch break, poster session & exhibition
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Cell line biology and genetics

Domesticating CHO cells for protein manufacture - the convoluted
story of genes, chromosomes, and population genetics in bioreactors

Genome scale science for CHO: towards better understanding
and control of phenotype in cell lines and subclones

Prof. Dr. Florian M. Wurm
Prof. Emeritus, Swiss Federal
Institute of Technology and
CSO ExcellGene SA, Monthey,
Switzerland

The CHO dominance in manufacturing is continuing, with one record on volumetric productivity following the next one in intervals
of a few years. The 10 g/L barrier has been broken now several
times. Domestication of animals and plants for human benefit has
be driven by insights in genetics and targeted breeding - as well
as serendipitous capture of favorable phenotypes.
Similar opportunities have been identified and are continued to be
exploited in recombinant and non-recombinant CHO cells. While
not being recognized initially, the industry begins to accept that
selective forces are exerted on cell populations from Master Cell
Banks to cultures in bioreactors and are driving the genomes of
optimized cell lines away from what is considered the starting
point of our industry - the diploid hamster.
The cell lines in our hands need to provide, over and over again,
over years products that can not change - but the key to this is not
some cloning event occurring years before the bioreactor churns
out the protein. The key to reliable and high quality, reproducible
products are stable (!) environments, maintained and recreated
year after year. And yes, host cell names K1, DG44, S… become
meaningless - the key to success for EACH PROTEIN of interest
and for EACH PROCESS applied is a match between the CHO
quasi-species population in the Master Cell Bank and the conditions from thaw to final harvest at large scale… hoping to avoid
non-reproducible population bottlenecks.
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We tend to think of cell lines in a bioreactor as a homogenous
population which, derived from a clone living in a controlled and
constant environment, will behave in a consistent and reproducible way. However, this is not the case: each gene and each
pathway in each individual cell behaves in a stochastic way that
may, in combination, lead to large diversity within a population. In
addition, cells that divide at high rates accumulate a large number
of variants and mutants, including SNPs, indels and structural
variants such as translocations. It has been shown that subclones
of the same parent behave in diverse ways, and re-subcloning a
subclone again results in similar diversity in the next generation
of subclones. As an additional layer of control above stochastic
and genomic variation, epigenetic regulation serves to adapt and
fine-tune the behavior and phenotype of cells. These mechanisms
can enable rapid changes in behavior and also serve as a cellular
memory that enables cells to pass on successful adaptation strategies to their daughter cells.

Prof. Dr. Nicole Borth
University of Natural
Resources and Life Sciences
(BOKU) and Austrian Center of
Industrial Biotechnology (ACIB),
Vienna, Austria

This presentation will i) investigate our current knowledge of
genome variation and population diversity, and how this impacts
cell behavior; ii) discuss how epigenetic mechanisms contribute
to population phenotype and iii) explore how the later can be
controlled and manipulated to achieve improved cell performance
and control.
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Perfusion process at high cell density for the production
of biopharmaceuticals
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We Are
Continuous Ready
Scalable, integrated platform technologies for continuous biomanufacturing
Watch our video and learn more:
www.pall.com/continuous
Continuously Improving Bioprocesses

© 2018 Pall Corporation. Pall, and
are trademarks of Pall Corporation.
® indicates a trademark registered in the USA. GN18.07207

Continuous bioprocess operated at high cell density has the potential to be a highly effective production system. We have developed
a fully integrated process, including high cell density cultivation
and purification for CHO cells within our new competence center
AdBIOPRO for Advance Bioprocessing by Continuous Processing.
The system is based on a bioreactor volume of 200 mL, which considerably alleviates process development. We have also initiated
an EU IMI project, iConsensus, aiming at developing thorough
real-time monitoring, which will adequately support continuous
processing in the future.
We have studied by proteomics and metabolomics high cell
density perfusion culture of CHO cells, showing, as expected, consistency of these from low to high cell concentration, studying the
phenomenon of diameter decrease at very high density and, in this
later case, observing as well a different glutathione metabolism.

Dr. Véronique Chotteau
Principle Investigator, Royal
Institute of Technology,
Stockholm, Sweden
Hubert Schwarz
Caijuan Zhan
Magnus Lundqvist
Ye Zhang
Joaquin Gomis Fons
Bernt Nilsson
Johan Rockberg

Beyond the CHO cells, workhorses of the biopharmaceutical field,
human cells HEK293 cells might bring important advantages,
such as the production of more human-like posttranslational
modifications and potentially alleviate the production of difficult-to-produce molecules. This potential was evaluated within
the Wallenberg Centre for Protein Research in collaboration with
MedImmune. A high cell density perfusion process for HEK 293
cells using Alternating Tangential Flow filtration was developed
for the production of the model protein erythropoietin (EPO). In
this process, the cells were stably maintained at a density of 80
to 100 million cells per mL, while the EPO cell-specific productivity was comparable to lower cell density. The ability to express
difficult-to-produce proteins and to achieve very high cell densities
with productivity comparable to low density processes make
HEK293 cells an attractive system for the production of biopharmaceuticals which are challenging for CHO cells.
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Bioprocess technology upstream

A rational strategy for the reduction of protein aggregation in
mammalian cell cultures

Cell culture-based viral vaccines: process intensification
and monitoring

Prof. Dr. Friedemann Hesse
University of Applied Sciences,
Biberach, Germany
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Although protein aggregation is a well-known quality issue in the
production of recombinant biopharmaceuticals, which can already
occur in early stages of the manufacturing process, only few
studies address protein aggregation during upstream processing. Therefore, this study was performed in order to establish a
rational approach for the optimization of upstream bioprocesses to
reduce protein aggregation in mammalian cell cultures. In a first
step, a comprehensive screening for process parameters and cell
culture additives, which influence protein aggregation in antibody
producing CHO cell cultures, was performed. The identified critical
factors influencing protein aggregation were further investigated in optimization studies to identify optimal conditions for the
reduction of protein aggregation in cultures of the tested CHO cell
lines. The determined optimal culture conditions were validated in
another culture medium and with another CHO cell line producing
a different antibody indicating that the identified cell culture
conditions seemed to reduce the level of protein aggregates in a
variety of CHO antibody production systems, independent of the
recombinant antibody produced or the cell line used.

Over the last decades, significant R&D has been targeted to
develop cell culture-based viral vaccine production processes.
The high flexibility and scalability of cell cultures can cut weeks
of production time and help to overcome limitations of traditional
technologies, i.e. egg-based vaccine manufacturing platforms. Nevertheless - considering the diversity of host cell lines, the variety
of viruses with their specifics in replication, and the large differences in cell-specific virus yields - the optimization of upstream and
downstream processes is still a challenge for the production of
potent and safe vaccines at low costs.
On the one hand, process intensification in viral vaccine manufacturing need to take into account cGMP requirements. On the other
hand, solutions developed successfully for other biotechnological
processes, i.e. in the production of recombinant proteins in CHO
cells, can be applied. Besides cell line and medium design, the
establishment of high cell density cultures and cell inocula as well
as continuous processes should be promoted. Regarding the latter,
examples for high-yield production of various viruses, such as
influenza viruses, flaviviruses, and MVA virus will be addressed.
In addition, results for the use of steric exclusion chromatography
(SXC) as a single-use purification platform for viral vaccines and
gene therapy vectors will be presented. Finally, options for process
monitoring and control of antigen quality will be exemplified.

Prof. Dr. Udo Reichl
Chair Bioprocess Engineering,
Max Planck Institute for
Dynamics of Complex
Technical Systems and
Otto-von-Guericke University,
Magdeburg, Germany
Felipe Tapia
Pavel Marichal-Gallardo
Daniel Vázquez-Ramírez
Yvonne Genzel
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Quality from
Clone to Clinic:
We Speed Up Your
Development of
Biologics

PPS provides a strategic approach of analytics for
biopharmaceutical products. In a GMP compliant
environment PPS delivers the full range of analytical
services in drug discovery, development, stability
testing and release testing under regulatory best
practice.
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Downstream processing

Continuous downstream processing of biopharmaceuticals

Currently, the majority of biopharmaceutical products are produced
in fully batchwise manner, except for a handful licensed products
where the upstream processing is conducted continuously in form
of a perfusion culture or continuous stirred tank bioreactor. The
fully integrated manufacturing is more efficient and has economic
advantages. An overview will be given how a manufacturing process can be converted into a fully integrated system. The problem
of batch definition and control of the process will be addressed.
The product quality will be discussed exemplified by the variant
composition of antibodies and how it may affect potency or safety
of a product. Data from the own laboratory will be shown. This are
continuous flocculation and precipitation of antibodies in tubular
reactors. The engineering principles will be elaborated and strategies for scale up will be shown. The economics of such processes
will be discussed in depth and compared to batch operation. An
outlook will be given for the continuous integrated manufacturing
and how it can be applied to new product classes.

Prof. Dr. Alois Jungbauer
University of Natural
Resources Life Science (BOKU)
and Austrian Centre of
Industrial Biotechnology (ACIB),
Vienna, Austria

Protagen Protein Services GmbH
Inselwiesenstraße 10
74076 Heilbronn, Germany
Tel.: +49 (0) 7131 74 50 40
Fax: +49(0) 7131 74 50 42 99
contact@protagenproteinservices.com
www.protagenproteinservices.com
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Downstream processing

Process analytical technology - where analytics meets modeling

Process intensification strategies in the context of disposables

Prof. Dr. Jürgen Hubbuch
Chair Molecular Separation of
Bioproducts, Karlsruhe Institute
of Technology (KIT), Karlsruhe,
Germany
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An analytical toolbox for process monitoring with different interchangeable spectroscopic sensors such as UV/Vis, FTIR, Static Light
Scattering (SLS), and Dynamic Light Scattering (DLS) is presented.
This range of spectroscopic sensors was selected in order to shed
light into all levels of protein structure (i.e. primary, secondary,
tertiary and quaternary structure) while performing in- and on-line
operations. Case studies using this PAT toolbox are shown highlighting its use in multiple different DSP unit operations. Nevertheless, analytical methods will only deploy their full power when
coupled to mechanistic insight, modeling or statistics.

Disposable equipment is now the industry standard, but the initial
replacement of stainless steel instruments is surpassed by innovative strategies to intensify bioprocesses. This has led to the faster
generation of cell lines, increased productivity of bioreactors,
combination and elimination of process steps in DSP, and finally
hugely improved capacity utilization through shortened timelines.
This presentation gives an overview on current practice and an
outlook to future developments of disposables.

Dr. Stefan R. Schmidt
COO, BioAtrium AG,
Visp, Switzerland
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Thanks to our Sponsors and Exhibitors
Media Partner

Intensified monoclonal antibody purification using impurity
precipitation strategies

Anja Trapp
Scientist, Rentschler
Biopharma SE, Laupheim,
Germany

New innovative strategies improving protein purification are an
inevitable prerequisite for further bioprocess intensification. One
major hurdle is to lower costs and time while increasing productivity and product quality. The talk highlights impurity precipitation
strategies to overcome these growing demands in monoclonal
antibody (mAb) purification.

Platin Sponsors

Impurity precipitation is focused on the selective precipitation of
process- and product-related contaminants while leaving the mAb
in solution. Prospected precipitants are molecules that interact
selectively with the desired impurities, inducing conformational
changes leading to a precipitation.
We take advantage of this mechanism using for instance caprylic
acid, which is a short chain saturated fatty acid. Multiple functions
are precipitation of host cell proteins and mAb aggregates as well
as inactivation of enveloped viruses contributing to the viral safety
of the biopharmaceutical. Moreover, stability of different mAb
molecules was systematically evaluated to gain important insights
and prove platform suitability. Utilizing existing tanks and process
flows, the commonly applied low pH treatment in mAb downstream processes enables a simple integration of a precipitation step.
Examples showing the excellent purification performance and thus
competitiveness to polishing chromatography will be presented.
Knowing the process-specific key attributes impurity precipitation
constitutes a robust and economic step enabling the design of a
next-generation industrial mAb purification platform.
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17

09:00

September 20, 2018

Young Scientist Cell Culture Biotechnology Retreat

The BEST of both worlds – targeted integration and multiple copies:
How can this go together for improved cell line development?

Targeted Hot-Spot integration and multiplication of independent
expression units - can this go together and even speed up cell
line development? Targeted integration of the Gene-Of-Interest in
an expression hot spot is contributing to high protein expression
yields as well as to epigenetic stability of selected clones. This
increases the probability to identify promising clones and lowers
the attrition rate during bioprocess development. By targeting the
Rosa26 Hot Spot in vitro we generated BAC-based expression
vectors, which integrated in multiple copies into the CHO host cell
chromatin and acted as independent expression units. This allowed us to adapt the selection process and developed long-term
stable high-yield production cell lines at an unprecedented speed.
New data from case studies and further improved vector versions
demonstrate the capability of the technology.

4 Laupheim
Biotech Day
th

September 20, 2018, Laupheim, Germany

Emanuel Kreidl
The Antibody Lab,
Vienna, Austria
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Towards microfluidic single-cell cultivation of
mammalian cell lines

Compartmented 13C metabolic flux analysis and metabolomics
reveal CHO’s mitochondrial shuttle activities under various
cultivation conditions

Julian Schmitz 1
Thomas Noll 2
Alexander Grünberger 1,3
1
Multiscale Bioengineering,
Bielefeld University,
Bielefeld, Germany
2
Cellculture Technology,
Bielefeld University,
Bielefeld, Germany
3
Forschungszentrum Jülich
GmbH, Institute of Bioand Geosciences, IBG-1:
Biotechnology, Jülich, Germany

Over the last decades cell-to-cell heterogeneity in large-scale
bioprocesses has been an underestimated phenomenon. Most
of today’s quantification methods for biotechnological processes
only determine average values of million cells which does not
represent the real behavior of individual cells. In the last years,
there has been an increasing interest in studying the response of
single cells rather than relying on average population information
[1]. Here, especially microfluidic single-cell cultivation (MSCC)
systems offer a unique method to investigate cell-to-cell heterogeneity at defined environmental conditions and with full spatiotemporal resolution [2].
In this contribution we will give an overview of different single-cell analysis methods and present a first proof of concept
setup of a microfluidic cultivation device to study adherent and in
suspension growing eukaryotic cells with single-cell resolution.
In combination with automated live cell imaging we successfully
cultivated CHO-K1 cells with a high spatiotemporal resolution at
controlled environmental conditions on-chip. Our proof of concept
approach shows that MSCC systems are a promising tool to investigate single-cell heterogeneity of eukaryotic cell lines.
[1] Grünberger A, Wiechert W, Kohlheyer D. 2014. Curr Opin Biotech 29: 15-23.
[2] Kolnik M, Tsimring LS, Hasty J. 2012. Lab Chip 12: 4732–4737.
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Chinese Hamster Ovary (CHO) cells are the dominant host for the
production of monoclonal antibodies (mAb) for the past two decades. Although the titer increases significantly, we still witness
the lack of cell-specific productivity (CSP) improvement. Based on
recent studies, one key observation in which high mAb CSP was
obtained is the relative low lactate production. Therefore, the
understanding of how the cells regulate glycolytic carbon flux into
mitochondria is essential.

Andy Wiranata Wijaya
Lisa Junghans
Attila Teleki
Ralf Takors
Institute of Biochemical
Engineering, University of
Stuttgart, Germany

Mitochondria, as the powerhouse of mammalian cells, play essential roles in generating ATP, maintaining the cellular redox state
and regulation of apoptotic cellular death. However, until recently,
the studies of mitochondrial entirely relies on the in vitro system
by isolating the mitochondria. Thus, the insight into the carbon
exchange flux between cytosol and mitochondria could be the next
metabolic engineering strategies to enhance the mAb CSP.
In this study, compartmented 13C Metabolic Flux Analysis (MFA;
Maier, et al., Biotech. and Bioeng. 2008) was performed in combination with compartment-specific metabolomics data (Matuszczyk
et al., Biotechnol J 2015; Pfitzenmaier et al., Biotechnol J 2016;
Teleki et al., Anal Biochem 2015). This study reveals the time-variant shuttle activities and compartment-specific flux distribution
during various production conditions which serve as the basis for
process and cells improvement to enhance the mAb cell specific
productivity.
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Cell culture-based perfusion processes for flavivirus production

Alexander Nikolay 1
Wilke Seemann 1
Yvonne Genzel 1
Franziska Kozakiewicz 2
Boris Hundt 2
Arnaud Léon 3
Klaus Schwamborn 3
Udo Reichl 1,4
1
Max Planck Institute for
Dynamics of Complex Technical
Systems, Magdeburg, Germany
2
IDT Biologika, Dessau-Roßlau,
Germany
3
Valneva SE, Saint-Herblain,
France
4
Otto-von-Guericke University,
Magdeburg, Germany

Flaviviruses belong to emerging and re-emerging pathogens that
can cause severe diseases such as viral hemorrhagic fever or
encephalitis in unvaccinated humans. The spread of infectious
mosquitoes (mainly Aedes aegypti) into highly populated areas
makes such viruses a serious health threat. Current vaccine
manufacturing strategies for yellow fever virus (YFV) are based on
fertilized hen’s eggs, which makes it difficult to supply vaccines
at sufficient quantities. It is therefore of great interest to develop
new cell culture-based vaccine production platforms that can be
ideally transferred to other flaviviruses such as Zika virus (ZIKV).
Here we present intensified cultivation processes to produce YFV
17D and ZIKV in suspension cells. First, small-scale pseudo-perfusion cultivations were performed to investigate different perfusion
strategies in shake flasks. Therefore, baby hamster kidney (BHK21) cells were adapted to suspension growth and two perfusion
strategies based on either glucose or glutamine concentrations
were compared. Thereby, we achieved a cell concentration of
more than 6×107 /mL with a doubling time of 27 h, and identified
glutamine as a key parameter for successful perfusion culture.
Infection studies with YFV 17D showed accumulated titers of
1.0×108 PFU/mL (infectious virions per mL).

an online capacitance sensor to adjust perfusion rates based on
cell concentrations. After direct cell inoculation from a cryo bag
(15 mL working volume), a cell-specific perfusion rate (CSPR) of
34 pL/d led to a further increase in maximum cell concentration to
1.6×108 /mL. The infection with a wild-type ZIKV isolate (adapted over five passages to EB66® cells) resulted in 1.0×1010 PFU/
mL Controlled process conditions and extended virus production
phases led to equal or even higher cell-specific virus yields for all
tested perfusion systems in comparison to batch cultivations.
Taken together, pseudo-perfusions could be used to mimic high
cell density perfusion systems, and to evaluate metabolite
demands for maximum cell concentrations. The implementation of
a capacitance probe for perfusion rate control in bioreactor scale
will help to standardize future perfusion cultivations. Overall,
this is a convincing demonstration of how perfusion systems can
support next generation manufacturing processes for flavivirus
vaccines.

The next step was a process transfer to 1-L bioreactors equipped
with an alternating tangential flow filtration (ATF2) perfusion unit.
Therefore, we investigated the avian EB66® suspension cell line,
which is considered to be a suitable substrate for the production
of human vaccines. In a first step, a glucose-dependent perfusion
rate was set manually. The cells grew up to a concentration of
9.5×107 /mL, and very high YFV titers with a peak value of 7.3×108
PFU/mL were achieved within 10 days. This corresponded to YFV
material equivalent to 10 million vaccine doses from one single
bioreactor harvest. For improved process control, we implemented
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Development of M³C strategies in production processes with
CHO cell cultures to prevent the formation of product aggregation
during process
Alina Handl
Friedemann Hesse
Institute of Applied
Biotechnology, University of
Applied Science, Biberach,
Germany

Product aggregation can occur in different stages of a biopharmaceutical production process and represent a risk for the patient
since they can reduce the safety and efficacy of the therapeutics.
Therefore, they need to be detected, quantified and cost intensively removed during downstream processing (DSP). However,
it is described in literature that product aggregation can already
occur during the cell cultivation process and is caused by various
process operations. Addressing this issue already during upstream, process development might improve process yields and reduce
the burden on DSP. Therefore, real-time bioprocess monitoring of
product and aggregate formation or critical process parameter like
cell or glucose concentration during upstream processing (USP)
come more into focus.
One possibility for bioprocess monitoring is 2D fluorescence
spectroscopy based on fluorescence signals derived from cells
and medium components. During cell cultivation in bioreactors
continuously recorded fluorescence spectra can be used as input
regressor matrix for chemometric modeling, whereby product
concentration, product aggregation and other parameters are
measured offline and are used as target output matrix. The resulting multivariate partial least square regression models (so called
soft sensors) can later on be used for product quality prediction
and as an instrument to control cell culture bioprocesses. The aim
is the establishment of a bioprocess control tool which enables
real-time monitoring of critical bioprocess parameters and the fully
automated reduction of product aggregation during the upstream
bioprocess.

the regression models direct quantification of critical process
parameters was carried out as well as the determination of
small soluble and larger insoluble mAb aggregates in cell culture
supernatant with SE-HPLC and fluorescence microscope imaging,
respectively. The consequently established models for the cell and
glucose concentration (critical process parameters) were used for
an automated feeding control system to the cell culture.
For aggregate formation reduction during cell culture, diverse
salts, buffers, amino acids as well as sugars and polyols were
added and analyzed for their impact on cell growth, productivity
and aggregate reduction. The most promising agents were further
investigated in a “design of experiment” approach, to evaluate
their dependencies and evaluate applicable concentrations. The
mixture of these osmotically active substances was applied to the
previously mentioned three different mAb-producing cell lines and
one non-producing CHO cell line as control.
Subsequently, the feeding control system was transferred to the
aggregate reduction during the process by adding osmotic active
agents solved in the glucose feed to the cell culture.

To this end, the altering intrinsic fluorescence of the cell culture
is recorded by 2D fluorescence spectroscopy. As model systems
for this study three different CHO DG44 production cell lines
producing different monoclonal antibodies (mAb) are used. For
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Membrane-based separation of aqueous two-phase systems for
the purification of monoclonal antibodies

Thomas Kruse 1,2
Markus Kampmann 1
Jochen Strube 2
1
Sartorius Stedim Biotech
GmbH, Göttingen, Germany
2
Institute for Separation and
Process Technology, Clausthal
University of Technology,
Clausthal-Zellerfeld, Germany

Therapeutic monoclonal antibodies (mAb) are used for the treatment of numerous serious diseases, which led to an increasing
demand over the last decades [1]. Improved media and feeding
strategies in the upstream process result in a significant increased
cell density and mAb titer of the cultivation broth [2]. This leads
to high challenges for the subsequent clarification and capture
operations in the downstream process [3].
A selective mAb extraction via an aqueous two-phase system
(ATPS) directly from the cultivation broth might be a promising
approach to meet these challenges. An efficient purification of the
mAb is accomplished by the ATPS composition [4]. Yields up to 98
% in the light phase with simultaneous reduction of process related impurities are achieved. The phase separation is realized by
a newly developed membrane based milliextractor [5], where the
major challenge is the similarity of the two ATPS phases, which
both consist of approximately 80 % water. A selectivity between
both phases is achieved by use of a modified membrane. Phase
separation performance is characterized for different ATPS with
water and clarified as well as cell containing cultivation broth.
On the basis of these results an integration of the first antibody
purification step with complete cell removal has been conducted.

Are You Thinking
of Moving Towards
Perfusion?
Today’s bioprocess professionals need to stay on top of
many things: Scale-up parameters and equipment capabilities,
control strategies and automation, validation requirements
and documentation to name a few. New fields of applications
like stem cell technology are evolving into powerful tools of
the future.
Become an expert in bioprocessing.
Join us at www.eppendorf.com/bioprocess-experts

The simple setup enables a production of the membrane based
extractor as disposable, facilitating elaborate cleaning procedures.
Another interesting field of applications is for example the process
intensification. The extractor in combination with an ATPS offers
enormous potential for cost and time savings in the purification of
antibodies.
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[1] Ecker DM, Jones SD, Levine HL. 2015. MAbs 7: 9-14.
[2] Gottschalk U. 2008. Biotechnol Prog 24: 496-503.
[3] Singh N, Arunkumar A, Chollangi S, Tan ZG, Borys M, Li ZJ. 2016.
Biotechnol Bioeng 133: 698-716.
[4] Gronemeyer P, Ditz R, Strube J. 2016. Biochem Eng J 113: 158-166.
[5] Wellsandt T, Stanisch B, Strube J. 2015. Chem Ing Tech 87: 1198-1206.
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Passion for Performance

A world-class
biopharmaceutical CDMO
• Experts in cell culture bioprocess
development and manufacturing
• Family-owned company, thinking globally and
focused exclusively on our client projects
• Biopharma pioneer with commitment to
advanced technology and innovation leadership
• Extensive track record, 40 years of experience
and quality made in Germany

Our partners: one contact – one contract – one quality

Strategic Alliance with

Strategic Partnership with

Best-in-class formulations
provide significant
competitive advantages

Best-in-class facilities
for aseptic filling
and lyophilization

Rentschler Biopharma SE
Erwin-Rentschler-Str. 21 · 88471 Laupheim · Germany
info@rentschler-biopharma.com · www.rentschler-biopharma.com

