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Meeting Report: 34th International Symposium, Exhibit and 
Workshops on Preparative and Process Chromatography 

 

 

 

The 34th International Symposium, 
Exhibit & Workshops on 
Preparative and Process 
Chromatography was held virtually 
on June 7-9, 2021, as e-PREP2021. 
Despite the on-line format, the 
meeting had a high attendance from 
both industry and academia, which 
is a testament to the ever-growing 
industrial importance of the field. 
The PREP Symposia strive to 
promote scientific progress, to 
educate and train, and to provide a 
technology showcase in all areas of 
preparative and process 
chromatography.  

e-PREP2021 brought together about 
190 registered participants from 15 
different countries (61% US; 77% 
industry), 25 universities and 
academic centers, and 56 
companies including 10 exhibitors.  

The e-PREP2021 sponsors were: 

Corporate Sponsors 
AbbVie 
Ampac Fine Chemicals 
AstraZeneca 
Bristol-Myers Squibb 
Genentech 
GlaxoSmithKline 
Pfizer  

Gold Sponsors 
Cytiva 
Purolite Life Sciences 

Silver Sponsors 
Nouryon/Kromasil 
Sartorius 

Bronze Sponsors 
Bio-Rad Laboratories 
Knauer 
YMC America 

e-PREP2021 was managed by Ms. 
Shannon Cunningham and Ms. 
Janet Cunningham, Barr 
Enterprises.  

Digital format. The conference was 
held on the digital platform 
gather.town, which provided a 
highly interactive, web-based virtual 
space. In this space, the participants 
could attend synchronous training 
workshops and plenary talks, view 
pre-recorded exhibitor seminars 
and scientific talks, view sponsor 
highlight videos, and interact with 
all presenters in separate live virtual 
sessions held on Tuesday and 
Wednesday. Throughout the virtual 
space, the participants could mingle 
and meet other participants with 
whom they could talk, text, and 
share screens. Private virtual spaces 
were available for privacy. There 
was also a beach and a digital 
lounge where to relax. Many took 
advantage of these interactive 
features to reconnect with 
colleagues and customers whom 
they had not seen in person in many 
cases for a year and a half or even 
longer. All pre-recorded 
presentations were also available 
on the PREP Symposium YouTube 
channel. 

 

Virtual lobby in the e-PREP2021 
gather.town space. 

Training Workshops. Two three-
hour Training Workshops, led by 
teams of experts in the field, were 
offered: (1) Fundamentals of 
Preparative Chromatography for 
Biomolecules by Batch and 
Continuous Chromatography 
presented by G. Carta (Univ. 
Virginia), A. Jungbauer (BOKU, 
Vienna) and M. Morbidelli (ETH, 
Zurich and Politecnico di Milano); 
and (2) Fundamentals of 
Preparative Chromatography for 
Small and Intermediate Size APIs 
by Batch Chromatography, SMB, 
and SFC presented by G. Cox 
(Consultant) and O. Dapremont 
(Ampac Fine Chemicals). 

Exhibit program. The exhibit 
featured the following 10 
equipment, media, and technology 
suppliers: 

   Bio-Rad Laboratories  
 Cytiva 
 Itochu Chemical America 
 JSR Life Sciences 
 Nouryon/Kromasil 
 PIC Solution  
 Purolite Life Sciences   
 Sartorius Stedim Biotech  
 Sepiatec  
 YMC America, Inc. 

Each exhibitor offered a pre-
recorded seminar, which was 
followed by separate two-hour live 
interactive sessions. The seminar 
titles are available at 
http://www.prepsymposium.org/w
orkshop-vendor.html 
 
Scientific Program. The Scientific 
program comprised two plenary 
sessions with 5 plenary talks each 
presented synchronously on 
Tuesday and Wednesday along with 
32 prerecorded talks.  

http://www.prepsymposium.org/workshop-vendor.html
http://www.prepsymposium.org/workshop-vendor.html
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The opening Tuesday plenary 
presented by Ganapathy Mohan 
(Merck & Co., Inc.) provided an 
update on ICH Q13 Continuous 
Manufacturing of Drug Substances 
and Drug Products. Mohan, who 
serves on the working group as the 
lead for US Pharma, described the 
steps that are being taken. The Step 
1 sign-off and Step 2 endorsement 
are expected this June. Step 3 sign-
off and adoption of the final 
guidelines are expected by Nov. 
2022. We can keep up with the 
guidance development at: 
http://www.ich.org/.  

The second plenary presented by 
Fabian Feidl (DataHow) provided an 
overview of the digital approaches 
that are being developed to 
address USP and DSP challenges 
towards industry 4.0 in biopharma 
utilizing advanced engineering 
statistics, hybrid modeling 
approaches, and advanced spectral 
data processing.  

The next talk by Melody Schmidt 
(Genentech) described a three-
pronged toolbox to accelerate 
process development by leveraging 
prior knowledge, robotics, and 
mechanistic modeling. Beside in-
house development, the intent of 
the toolbox is to incorporate model-
based factorial DOE in regulatory 
applications.  

The fourth paper in the session, 
presented by Ralf Einsenhuth 
(Bachem), made the case that oral 
and inhaled peptide drugs are 
generating increasing interest in 
these APIs with some reaching 100 
kg per year level. While 
crystallization is still the method of 
choice for peptide purification, 
chromatography is critical for 
difficult cases. The presenter 
identified MCSGP as a disruptive 
technology for peptide purification 
particularly with regards to PMI. The 
last talk in this first plenary session, 

presented by Kevin Potter (Bristol-
Myers Squibb), returned to the 
theme of mechanistic and hybrid 
modeling to describe Protein A 
resin fouling. The presenter noted 
that the impact of resin fouling and 
ligand degradation can be described 
by a model that incorporates 
mechanistic and empirical 
elements. 

 

Snapshot of Plenary virtual room 

The Wednesday plenary started 
with a talk by Haibin Luo 
(AstraZeneca) who described a 
systematic safety risk management 
for low molecular weight process-
related impurities (LMWPRI). The 
strategy comprises: categorization, 
risk assessment, testing, and 
process development with 
leveraging clearance potential. 
Statistical modeling was shown to 
be invaluable in this endeavor.  

In the next talk, Steven Cramer (RPI) 
provided biophysical perspectives 
on the interaction of bispecific 
antibodies with multimodal 
chromatographic surfaces. Cramer 
showed that these multidomain 
proteins interact with these 
surfaces in preferred orientations 
and provided insight into the 
relative efficacy of multimodal 
processes for their purification.  

In the next talk, Astrid Duerauer 
(Austrian Centre of Industrial 
Biotechnology and BOKU, Vienna) 
described an approach for the real-
time monitoring and model-based 
prediction of product purity and 
quantity throughout downstream 

processing of biopharmaceuticals. In 
addition to standard detectors, the 
approach presented utilizes in-line 
fluorescence, ATR-FTIR, MALS, and 
RI monitors in conjunction with 
Evon software. The presenter 
showed that statistical modeling, 
typically based on 8 training runs , 
provided high-fidelity predictions of 
the performance metrics.  

The next talk by Isabel Harriehausen 
from the group of Andreas Seidel-
Morgenstern at the Max-Planck-
Institute Magdeburg, highlighted 
the advantages of combining 
continuous enantioselective 
chromatography and enzymatic 
racemization to obtain 
enantiomerically pure products with 
nearly 100% yield from racemates. 
Modeling was used to find 
optimized conditions for such 
combined processes with 
applications to mandelic acid and 
amino acids as model systems.  

 

Snapshot of interactive session for 
the Wednesday scientific program 

The final plenary talk was presented 
by Christopher Gerberich 
(GlaxoSmithKline). Gerberich 
highlighted the benefits of 
mechanistic modeling to reduce 
the amount of experimentation 
needed for process development 
and optimization. Application to a 
hydrophobic interaction 
chromatography step of a late-
phase asset was presented as a 
practical example were mechanistic 
modeling in concert with AI-based 
optimization could be used to find 
optimum gradient conditions 
followed by Sobol’s method 

http://www.ich.org/
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analyses to determine the 
robustness of the optimum 
solutions found. 

The pre-recorded talks covered a 
very broad range of contemporary 
topics in preparative and process 
chromatography for both small 
molecules and large biomolecules. 
The talks were divided in two 
sessions, one on Tuesday and one 
on Wednesday, each including a live 
two-hour Q&A session with the 
presenters. Topical coverage in the 
Tuesday session included 
mechanistic modeling perspectives, 
biophysical aspects of protein 
retention, displacement separation 
of rare-earths, modeling ion-pair 
chromatography, flow-through 
purification modeling, novel ligands 
for enzyme purification, digital-twin 
supported development of 
continuous chromatographic 
processes, scaling chromatography 
from batch to continuous 
processing using MCSGP, recycling 
chromatography, chromatography 
modeling using computational fluid 
dynamic software, fundamentals of 
chromatographic peak parameter 
estimation, purification of conjugate 
vaccine components, modeling PEG 
polymer isolation using core-shell 
columns, use of flocculants and 
filtration to debottleneck harvest 
clarification, and speeding up 
oligonucleotide purification by 
combining low pressure and high 
performance liquid 
chromatography.  

The Wednesday session covered an 
equally broad range of topics, 
including regulatory considerations 
on managing and filing changes in 
chromatographic processing, 
comparing periodic countercurrent 
and repeated cyclic operation for 
capture, comparing monomodal 
and multimodal anion exchange 
resins for high-load separations, 
centrifugal partition 
chromatography for protein 

extraction and purification, 
ammonium hydroxide as a modifier 
in sub- and super-critical 
chromatography for bioanalytical 
and pharmaceutical applications, 
supercritical fluid chromatography 
for sustainable achiral and chiral 
separations in the pharma and 
cannabis industries, modeling high-
loading elution behaviors of mAbs 
using thermodynamic models, new 
developments in 3-D printed 
stationary phases, modeling and 
simulation of ion-exchange bio-
processes, model-assisted bio-
process development for 
therapeutic proteins, new 
stationary phases for magnetic 
separations of high-value proteins, 
novel upstream pre-treatment 
strategies for downstream 
purification of complex feeds, new 
enzymatically-cleavable affinity tags 
for capture and purification of non-
platform proteins, theory and 
design of chromatofocusing pH 
gradients using Julia-based 
mechanistic and machine-learning 
models, in-line determination of 
mAb structure during 
chromatography by incorporating 
advanced detectors based on 
circular dichroism and fluorescence, 
and industrial-scale centrifugal 
partition chromatography for 
continuous purification, 
automation, solvent system 
recycling, and scale-up. 

The full program can be found at 
http://www.prepsymposium.org/ 

 

Closing and outlook. As the e-
PREP2021 Chair, I want to thank all 
of the sponsors, the exhibitors, the 
participants, the contributors, the 
students who volunteered as 
program aides, and the members of 
the Organizing, Scientific, and 
Industrial Advisory Committees for 
making this Symposium a success.  

I am delighted to announce that 
PREP2022 will be held in Baltimore, 
MD, USA on May 15-18, 2022, at 
the Hyatt Regency Baltimore Inner 
Harbor. Of course, we all very much 
hope and are confident that this will 
finally be the in-person meeting 
that we have been waiting for. 

Follow program updates on the 
PREP Symposium website 
www.PREPsymposium.org, on 
LinkedIn, and by receiving our PREP 
Symposium newsletters.  
Contact Janet Cunningham at 
janet@barrenterprises.com to be 
added to the e-mail list.  

We look forward to seeing you in 
Baltimore in 2022 for another 
exciting symposium, exhibit, and 
educational workshop program.  

Giorgio Carta 
PREP Symposium Chair 
Dept. of Chemical Engineering 
University of Virginia 
Charlottesville, VA, USA 
E-mail: gc@virginia.edu 

 

 

 

http://www.prepsymposium.org/
http://www.prepsymposium.org/
mailto:gc@virginia.edu

