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Comprehensive bioprocess software
solutions: BioCommand® and DASware®

www.eppendorf.com/bioprocess-software
Eppendorf® and the Eppendorf logo are registered trademarks of Eppendorf AG, Germany. 
DASware® is a registered trademark of DASGIP Information and Process Technology GmbH, Germany. BioCommand® is a registered trademark of Eppendorf, Inc., USA. U.S. Design 
Patents are listed on www.eppendorf.com/ip. All rights reserved, including graphics and images. Copyright ©2016 by Eppendorf AG.

> Intuitive user interfaces
> Superior process monitoring, control,            
 and data logging
> Advanced programming and Design of   
 Experiments 
> OPC compliance and remote control
> 21 CFR Part 11 compatible
> Applicable to third-party bioreactor units

With BioCommand and DASware control
Eppendorf offers Supervisory Control
and Data Acquisition (SCADA) software
packages for advanced bioprocess control.
The comprehensive DASware software
suite provides next generation bioprocess
information management.

Eppendorf bioprocess software—Much more than bioprocess control

More than Expected
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Mastering more patient-
centric bioprocessing
Processing  As one-fits-all therapies for large patient groups are increasingly being displaced by 
targeted biologics and biosimilars, treatment is evolving to become more patient-centric. The clinical 
triumph of antibody targeting directly impacts the CMO market. The trend of producing small lots for 
preselected subpopulations is particularly evident in the field of cancer immune cell therapy. 

development, adoptive T cell therapies 
have attracted significant attention due 
to the fact that CD19-targeting blood can-
cer therapies achieved response rates of 
up to 89%. However, clinical supply of T 
killer cells transduced with genes encod-
ing artificial T cell receptors or chimer-
ic antigen receptors (CARs) is currently 
limited due to difficulties in standardis-
ing these autologous therapies. CAR-T 
cell therapy manufacturers face mul-
tiple challenges: 

The past decade has seen a significant 
shift in the nature of the products be-
ing manufactured and sold by the biop-
harma industry. The portfolio of today 
reflects increased therapeutic compe-
tition, a greater prevalence of large mol-
ecule drugs, expansion in the number of 
personalised or targeted products, and 
a rise of treatments for many orphan 
diseases. These trends have given rise 
to biopharmaceutical products with ex-
tremely limited production runs, highly 
specific manufacturing requirements, 
genotype-specific products and patient-
near cell therapy approaches. This fun-
damental shift in the overall product 
mix and a focus on continuing to improve 
the efficiency and effectiveness of pro-
duction is spurring an evolution in the 
technologies and processes needed to 
support advanced biopharmaceutical 
manufacturing.
Innovation in bioprocessing is helping 
to drive improved economics, flexibili-
ty and quality while potentially benefit-
ing patients both directly and indirectly. 
Manufacturers have been boosting in-
vestments in the following areas:

 Continuous manufacturing to improve ››

scalability and facilitate time to mar-
ket, while lowering capital and oper-
ating costs and enhancing quality
 New process analytical tools to im-››

prove process robustness, accelerate 
scale-up to commercial production and 
drive more efficient use of resources
 Single-use systems to increase flex-››

ibility and reduce production lead 
times, while lowering capital invest-
ment and energy requirements
 Alternative downstream processing ››

techniques to improve yields while 
lowering costs, reduce waste, and 
new vaccine and therapy production 
methods to increase capacity, scal-
ability, and flexibility.

Additionally, new types of products are 
coming to market. Albeit in early clinical 

GMP-compliant ex vivo manufacture of T cells, engineered to express a tumour-
selective chimeric antigen receptor (CAR, 2) is currently limited to few institutions 
worldwide, which can provide the aseptic infrastructure and skills required for 
the laborious cleanroom preparation and expansion of patient-derived CAR-T cell 
treatments. Artificial T cell receptors
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�No�step�–�from�T�cell�harvesting�over�››

transduction�of�the�T�cells�(with�genes�
encoding�a�targeting�single�chain�anti-
body�fused�to�T-cell-activating�costim-
ulatory�molecules)�–is�currently�being�
automated,�which�boosts�the�probabil-
ity�for�errors�or�contaminations.
�most�processes�are�based�on�engi-››

neering�of�patient-derived�(autolo-
gous)�T-cells,�and�thus�can't�be�car-
ried�out�in�a�central�facility�producing�
frozen�off-the-shelf�products
�supply�of�materials�is�often�limited�to�››

few�specialist�providers

At�the�end�of�January,�six�companies�
and�two�university�clinics�kicked�off�the�

T-cell (above) docking to a tumour cell (below) antigen (most often CD19) with the 
single chain antibody fragment of its artificial T cell receptor. The hinge region of 
the scFv might contain binding site for a small molecule or a suicide switch used to 
control the immune reaction. 

development�of�an�automated�and�scal-
able�process�in�a�closed�system�aimed�
at�producing�GMP-compliant,�autolo-
gous�CAR-Ts.�The�budget�of�the�EU�con-
sortium�dubbed�CARAT�(Chimeric�Anti-
gen�Receptors�for�Advanced�Therapies)�
over�the�next�four�years�is�€6m.�

CARAT: towards a gold standard

The�plan�is�to�automate�the�currently�
laborious�steps�of�cell�manufacture�by�
carrying�out�all�processing�steps�in�bags�
with�closed�tubing�pathways�and�connec-
tions,�which�would�allow�producers�to�
work�in�Class�100,000�instead�of�the�cost-
ly�Class�100�sterile�environments.�

Following�isolation�of�appropriate�T�
cell�subpopulations,�all�steps�–�includ-
ing�cell�preparation,�enrichment,�ac-
tivation,�transduction�with�lentiviral�
vectors,�expansion�to�final�formula-
tion�–�will�be�carried�out�in�a�closed,�
single�use�tubing�set�with�automated�
in�process�control�and�documentation�
by�flow�cytometry�and�subsequent�bar-
coding.�Usage�of�such�unit-based�sys-
tems�would�allow�multiple�production�
processes�to�be�carried�out�in�paral-
lel,�without�the�danger�of�cross-con-
tamination.�

Off-the shelf allogenic products

While�process�automation�holds�great�
promise� for�autologous�CAR-T�cell�
therapies�in�several�blood�cancers.�i.e.�
developed�by�Novartis,�Kite�Pharma,�
Juno,�or�Bellicum,�Paris-based�Cellectis�
SA�and�British�Adaptimmune�follow�a�
different�approach.�Limiting�off-target�
effects�as�well�as�autoimmune�reactions�
by�Cellectis’�proprietary�TALEN-based�
genome�editing�technology,�they�claim�
to�be�capable�of�using�allogenic�T�cells�
without�inducing�a�severe�auto-immune�
reaction�(host-versus-graft�HvG,�or�
graft-versus�host,�GvH,�reaction).�In�
contrast�to�the�autologous�approach,�
the�allogenic�off-the�shelf-approach�
does�not� require�precise� logistics,�
proximity�between�production�facilities�
and� the� bedside� or� long�waits� for�
hospitalised�patients�due�to�the�long�
time�it�takes�to�generate�appropriate�T�
cells�for�therapy.
Prevention�of�GvH�is�achieved�by�a�
targeted�knock-out�of�the�TCRab�with-
in�the�CAR-T�cell�genome,�while�HvG�is�
addressed�by�using�lymphodepleting�
regiments�such�as�purine�nucleotide�
analogues�(PNA).�The�allogenic�CAR-T�
cells�are�designed�to�have�a�higher�tol-
erance�to�PNAs�by�TALEN-mediated�
inactivation�of�the�gene�that�encodes�
deoxycytidine�kinase�(dCK).�dCK�catal-
yses�the�reaction�that�make�the�PNA�
prodrugs�toxic.�At�the�end�of�December,�
Cellectis�applied�to�carry�out�a�first-in-
man�trial�with�its�blood-cancer�candi-
date�UCART19�in�the�UK.�	 L
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In the quest for better protein characterization, you’ve found the perfect platform: The LabChip® 
GXII Touch system delivers the quality results of traditional CE – only 70 times faster. Unique chip 
technology automates processes so there’s no prep time, less hands-on labor, and more precise and 
accurate characterization of seven protein quality attributes. Best of all, the touchscreen interface makes 
it easy for novices or occasional users to analyze samples right alongside your seasoned scientists. 
The LabChip GXII Touch system: It’s protein characterization made simple.

CHANGE PROTEIN
CHARACTERIZATION
WITH JUST THE RIGHT TOUCH

www.perkinelmer.com/labchiptouch
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In the quest for better protein characterization, you’ve found the perfect platform: The LabChip® 
GXII Touch system delivers the quality results of traditional CE – only 70 times faster. Unique chip 
technology automates processes so there’s no prep time, less hands-on labor, and more precise and 
accurate characterization of seven protein quality attributes. Best of all, the touchscreen interface makes 
it easy for novices or occasional users to analyze samples right alongside your seasoned scientists. 
The LabChip GXII Touch system: It’s protein characterization made simple.

CHANGE PROTEIN
CHARACTERIZATION
WITH JUST THE RIGHT TOUCH

www.perkinelmer.com/labchiptouch
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In the quest for better protein characterization, you’ve found the perfect platform: The LabChip® 
GXII Touch system delivers the quality results of traditional CE – only 70 times faster. Unique chip 
technology automates processes so there’s no prep time, less hands-on labor, and more precise and 
accurate characterization of seven protein quality attributes. Best of all, the touchscreen interface makes 
it easy for novices or occasional users to analyze samples right alongside your seasoned scientists. 
The LabChip GXII Touch system: It’s protein characterization made simple.

CHANGE PROTEIN
CHARACTERIZATION
WITH JUST THE RIGHT TOUCH

www.perkinelmer.com/labchiptouch
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Next biomanufacturing hub
Biomanufacturing  Supported by long-term state funding, Poland is poised to become a technology 
transfer and product development hub for globally active biotechs. Gdansk-based Polpharma  
Biologics provides all the skills and capabilities needed to succeed in global biopharmaceutical  
markets.

Development & Manufacturing sup-
ports rapid market access, drives ef-
ficiencies in development programmes 
and moreover tech transfer may qual-
ify for external development financing. 
Flexibility is a valuable ingredient and 
there is a thirst for new technologies, 
which you can turn into opportunity. 

Looking for a principal  
partner in Europe?

Polpharma Biologics is an ideal part-
ner for international biotech companies 
looking for flexible, small-scale cell 
culture development (up to 1,000 litres) 
and commercial scale manufacture. 
Regulatory, development and manu-
facturing processes are fully compli-
ant to EMA and FDA approval. Global 
players have already placed their trust 
in the company and are jointly develop-

Beyond 2020, the Polish government 
plans to invest heavily into building sci-
entific partnerships, expanding tech-
nology transfer and boosting advanced 
manufacturing capacities. The city of 
Gdansk is determined to become Po-
land’s precision medicine hub by ro-
bust  investments being made in the 
country’s leading biobank and the rap-
id construction of an ultra-modern uni-
versity hospital. 

Polpharma Group – a regional 
powerhouse and partner of choice

Polpharma Biologics, an emerging 
leader in biopharmaceutical outsourc-
ing, is a name to remember for your 
business development agenda. Today, 
the Polpharma Group, with its 80-year 
heritage in developing and manufac-
turing fine medicines, is a pharmaceu-

tical powerhouse. Commercial opera-
tions stretch across the region and the 
company’s development and manufac-
turing network is designed as a hub 
and spoke product supply framework 
poised for rapid growth. Tomorrow the 
company will be a principal partner 
in Central and Eastern Europe for the 
development and manufacture of bio-
pharmaceuticals.

Want to outsource with  
confidence?

Polpharma Biologics offers early mov-
er advantage in a way which has the 
ability to offset risk and make budg-
ets go  further. Contract Research,  

64-65_EB_Spring_2016_Advertorial_polpharma.indd   64 03.03.2016   14:26:43 Uhr
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ing products with Polpharma for global 
markets. And so can you.

Outsource with upside –  
make your budgets go further 

Polpharma Biologics offers outsourced 
development and manufacturing with a 
plus, particularly:

 Flexible outsourcing of global R,D & ››

M programmes to drive efficiency – 
time and cost advantage
 Using local D & M as a route to mar››

ket in Europe, CIS & MENA – accel
erate growth
 Transferring technology to benefit ››

from financial incentives. 

For companies looking to enter this 
region with their brands, the compa
ny’s footprint confers real advantage 
in terms of market access where local 
manufacturing is an important key to 
market access and success. In the fu
ture, the company will be offering large 
scale volume manufacture and is also 
evaluating bacterial production. 

It is worth remembering that part
nerships are at the core of the com
pany’s success. The company has an 

important role to play in global devel
opment programmes where flexibility 
and efficiency play a vital role – beyond 
established markets. Polpharma Bio
logics is a preferential licensing part
ner in the new emerging markets of 
continental Europe, CIS & MENA where 
biotech is poised to take off and near
shoring is a nascent, yet rapidly grow
ing trend.

Why Polpharma Biologics?

 Flexible, biopharmaceutical out››

sourcing for EU, CIS & MENA – regu
latory, development and manufactur
ing – an approach driven by quality, 
efficiency and cost advantage
 A focused and dynamic team of in››

ternational professionals with sig
nificant experience in the regulation, 
development and manufacture of bi
opharmaceuticals gained in leading 
global companies
 A powerful licensing partner for glo››

bal biotech companies looking for se
rious growth in new export markets.

Contact
office.biologics@polpharma.com
www.polpharmabiologics.com

Are you looking for a communications 
partner in Horizon 2020 and other R&D 
programmes? As an SME with more than 
25 years of experience in biotechnology/
life sciences, BIOCOM is the perfect part-
ner for  your communication and dissemi-
nation needs. 

of communications materials  

workshops

Interested? 

www.biocom.de/comdis 
or contact Dr. Boris Mannhardt at 
b.mannhardt@biocom.de

Communication 
and dissemination 
services for 
EU-funded consortia
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Highly automated protein 
characterisation
LAB-ON-THE-CHIP Timely and precise characterisation is crucial when it comes to the analysis 
of critical quality attributes of postranslationally modifi ed monoclonal antibodies during DOE 
experiments. The LabChip GXII platform provides a rapid alternative to current time-consuming 
techniques such as SDS-Page, CE or HPLC. 

› By Rick Bunch, PerkinElmer, Hopkinton, US

In the past several years, microfl uid-
ic-based assays for sizing, quantifi ca-
tion, and purity assessment of proteins 
are fi nding wide use because they ad-
dress the limitations of SDS-PAGE, 
HPLC, and CE methods. Chen et al. 

studied the use of the LabChip technol-
ogy for screening MAb product quality 
attributes. They analysed MAbs from 
crude CHO cell culture supernatants 
and purified samples under reduc-
ing and non-reducing conditions. They 
showed similar resolution and sensi-
tivity as conventional CE-SDS on a 20 
cm capillary but on a time scale of ap-

Monoclonal antibody (MAb) products 
are inherently heterogeneous because 
of post-translation modification that 
often occurs during the fermentation 
process. Therefore, thorough charac-
terisation of MAb products is required 
in order to assess their critical qual-
ity attributes (CQAs). In early stage 
process development, Design of Ex-
periments (DOE) studies or Factori-
al Experimental Design (FED) exami-
nations are performed to understand 
the relationships between the process 
para meters and product quality in or-
der to defi ne a process design space 

around the variability in the process 
para meters. The increased number of 
variables to be examined in a DOE study 
of cell culture conditions or purifi ca-
tion process produces large number 
of samples that need to be processed. 
Current methods of monitoring protein 
product quality include SDS-PAGE and 
HPLC. SDS-PAGE is both labour inten-
sive and diffi cult to automate and has 
been supplanted by CE-based separa-
tion in modern analytical laboratories. 
CE and HPLC analysis require separa-
tion times of 15-60 minutes per sample, 
which can limit DOE studies. 

Figure 1: Non-reduced MAb electropherogram indicating the percentual purity of the fragments and intact MAb. The peak 
marked X at approx. 17.5 seconds is lysozyme spiked into the antibody and used as an internal standard. LM is the lower 
marker and Xsys are the system peaks. 
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proximately 70 times faster (41s versus 
50min per sample).

The LabChip GXII platform provides 
automated rapid analysis of proteins 
and nucleic acids. Sampling directly 
from a 96- or 384-well plate, the LCGXII 
offers characterisation of proteins for 
purity, glycan profi le, and charge het-
erogeneity. Each individual sample can 
be analysed in 41 seconds or less, ena-
bling a 96-well plate to be processed in 
slightly longer than one hour.

SDS-PAGE on-a-chip

The protein sizing on the microfl uid-
ic chip is achieved by integration of 
the main features of one-dimension-
al SDS-PAGE: these include the sep-
aration, staining, destaining, and de-
tection steps. Denatured proteins are 
brought onto the chip directly from a 
microtiter plate through a capillary 
sipper. The samples are then elec-
trokinetically loaded and injected into 
the 14mm long separation channel 
that contains a low viscosity matrix of 
entangled polymer solution. The pro-
tein-SDS complex and free SDS mi-
celles in the sample plug are imme-
diately stained by dye present in the 
sieving matrix. At the end of the sep-
aration channel, the sample is diluted 
to reduce the SDS concentration below 
its critical micelle concentration in or-
der to reduce the background fl uores-
cence so that protein-SDS-dye com-
plexes can be detected. 

Separate and quantify MAbs 
quickly

The LabChip microchip-based assays 
are used to separate and quantify mono-
clonal antibodies and their fragments 
with minimal sample preparation ar-
tifacts, including crude samples. Fig-
ure 1 is an example of an electroph-
erogram for a non-reduced MAb at a 
concentration of 1 mg/mL. The inset
plot shows that the low level fragments, 
such as, the light chain, heavy chain, 
heavy-light chain, heavy-heavy chain, 
heavy-heavy-light chain, and intact MAb 

are all well resolved. The electrophero-
gram for the reduced MAb is shown in 
Figure 2, illustrating suffi cient resolu-
tion of the non-glycosylated heavy chain 
(NGHC) from the heavy chain for accu-
rate quantifi cation..

Inter-assay precision is another pa-
rameter that is important for the ap-
plication of instrumentation to protein 
product purity assessment. An example 
of the precision of the LabChip Protein 
Express assay is provided by reviewing 
the results of the following experiment. 
Three different operators did eight sam-
ple preparations for each MAb under 
reducing and non-reducing conditions. 
Each operator then ran the samples on 
separate chips and instruments. The 
relative standard deviation (RSD) of the 
intact MAb was ≤ 0.5%. The heavy chain 
was ≤ 2%, while the light chain and non-
glycosylated heavy chain (NGHC) ≤ 4%.

Inter-assay precision and 
reproducibility 

Another important assay parameter is 
sensitivity. In order to consistently as-
sess the amount of small peak areas 
associated with partially assembled, 
or partially degraded MAbs, an assay 
capable of quantitating not only intact 
components but also multiple small 1% 
or 2% amounts of various components 
is required. To demonstrate the utili-
ty of the Protein Express assay for de-

termining small component concentra-
tions, the following experiment was run. 
Three MAbs were diluted to an expect-
ed concentration of 1,000 µg/mL. Lys-
ozyme was used as an internal stand-
ard and spiked into the sample buffer 
at 10 µg/mL. The time-corrected area 
of the antibody peak was normalised to 
the time corrected area of the lysozyme 
peak for each sample. As in the assay 
precision determination, three opera-
tors did eight sample preparations and 
ran the samples on separate chips and 
instruments. The RSD for the quanti-
fi cation was ≤ 2% for intact MAb1 and 
MAb3 and ≤ 5% for intact MAb2.

Finally, in order to demonstrate the de-
tection of low-level impurities, lysozyme 
was spiked into the sample at 1% of the 
total protein concentration. The MAb was 
run under reducing conditions at 1mg/
mL. The small lysozyme peak was re-
solved with a signal to noise ratio of 9:1.

The HT Antibody Analysis 200 assay on 
the LCGXII can be used as a high through-
put automated alternative to SDS-PAGE 
and conventional CE-SDS for screening 
antibody product quality attributes in-
cluding quantification, fragmentation, 
and purity analysis. It offers a quick time 
to result (41 seconds per sample) with ≤ 
1% precision. Good linearity is achieved 
for assays over a concentration range of 
8 to 2000 µg/mL. The assays have the 
ability to detect low level impurities with 
a signal to noise ratio of 9:1. 

Figure 2: Reduced MAb electropherogram
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