European
Biotechnology

Autumn 2019

& CROs

Ny

&

©stock.adobe.com/ X n* Y hate Z



+49 40 55290-436 ( RICHTER—HELI‘I‘I)

www.richter-helm.eu



Picture: Bioplan Associates

European Biotechnology | Autumn Edition | Vol. 18 | 2019

SPECIAL

CDMOs/CROs:
Good time for specialists

CONTRACT RESEARCH/CONTRACT MANUFACTURING While CMOs and CROs are benefitting
from steady growth in the biopharmaceutical market, providers are under pressure to qualify as

experts in gene and cell therapies, live microbials, and antibody conjugation. In a move to adopt

DoE into process development, real time control of purification is getting closer.

Backward and forward integration of
services along the biopharmaceutical
value chain have dominated the past few
years in the steadily growing market for
outsourced biomanufacturing and drug
development. Following the examples of
market-dominating CDMOs such as Boe-
hringer Ingelheim and Lonza, mid-sized
companies such as Polpharma, Rentsch-
ler, et. al., have expanded their services,
partnerships, as well as their geographic
footprints, to become “fully integrated”
or “one-stop service agencies” to the bi-
opharmaceutical industry.

Price pressure increasing

As cheap biosimilar versions of off-pat-
ent antibody blockbusters are flooding
the markets, improving biomanufacturing
productivity/efficiency — in brief: deliver-
ing high quality at low prices — was the top
concern of biomanufacturers that Bioplan
Associates surveyed last year. Roughly 16%
of the surveyed companies said that proc-
ess efficiency must be steadily improved.
About 64% of the surveyed managers said
their facility has “implemented programs
to reduce bioprocessing costs.” Currently,
about 165 biosimilars are in human test-
ing, and 380 are being marketed world-
wide. Bioplan’s projection that biosimilars
may outnumber innovative reference drugs
or bio-betters within the next few years is
fuelled, specifically, by the German gov-
ernment’s plan to automatically substitute
the expensive biopharmaceuticals with bi-
osimilars at the pharmacy level.

While antibody production titers have tre-
mendously grown over the past decade,
downstream processing bottlenecked
progress. Thus, biotech leaders, such as
Biogen Inc., have piloted continuous DSP
facilities to bridge that gap.

The most recent innovation in DSP con-
trol was announced by Vienna-based acib
GmbH, and Boehringer Ingelheim and
Novartis Pharma country offices. After
three years of testing, they installed a proc-
ess at Boehringer Ingelheim in Vienna that
allows for real-time monitoring of protein
purification instead cost-intensive post-
analysis of certain DSP steps. “While cur-
rent methods only allow information on
single-quality parameters of a product dur-
ing a process, our process informs us in
seconds about the quality and quantity of
a product and about contaminations,” said
project leader Astric Dirauer. Through this
patented progress in process quality con-
trol, the companies expect significant cost

savings, even for high-priced biopharma-
ceuticals in the future — a success in a con-
tinuous DSP that has been requested by
regulatory agencies in recent years.

Bottlenecks

At the same time, pressure on prices of
gene and cell therapies and a produc-
tion capacity crunch in the emerging
market for advanced therapies are trig-
gering huge investments and new part-
nerships. This summer, Pfizer said it will
invest US$500m into a new US gene
therapy production facility. In Q4/2019,
bluebird bio’s EU manufacturing partner
apceth will start the shipping of Zynteglo
(see interview, page 14). However, a lack
of production capacity at the level of vi-
ral vector production will provide huge
growth opportunities for specialised CD-
MOs in this emerging market area. "

t.gabrielczyk@biocom.eu
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High performance glue
for targeted cancer therapy

ADCS Araris Biotech AG is pioneering a novel antibody-drug conjugate linker technology that

enables highly controlled and stable enzymatic conjugation (“gluing”) of any payload to “off the shelf”

antibodies without the need for prior antibody engineering.

> Dr Isabella Attinger-Toller, Dr Dragan Grabulovski, Dr Philipp Spycher

Antibody-drug conjugates (ADCs) con-
sist of an antibody (tumour-targeting],
a payload (drug), and a linking-moie-
ty (linker) that connects the drug to
the antibody. ADCs selectively deliv-
er drugs to tumours while healthy tis-
sues are spared, a so-called targeted
chemotherapy. Although promising
progress has been made and five ADCs
have received market approval so far,

current ADCs and ADC technologies
face three major challenges:

> premature loss of the drug leading
to unacceptable toxicities and re-
duced efficacy,

> limited linker solubility leading to
non-optimal ADC drugs, and

> time and cost consuming ADC gen-
eration.

Schematic illustration of an ADC harboring two drugs stably connected to the
antibody through the Araris Linker (depicted in yellow)

In fact, many of the clinical ADC fail-
ures are attributed to one or more of
the challenges mentioned above.

New concept

Araris Biotech AG is developing a nov-
el ADC-linker technology platform to
overcome these challenges through
the use of peptide linkers. Using these
linkers and a microbial transglutam-
inase-based enzymatic approach, we
are able to conjugate IgGs site-specif-
ically and efficiently with our linkers
and any payload of choice (drug, dyes,
DNA, etc.). Moreover, peptide linkers
offer a great flexibility to incorporate
various functional chemistries, e.g.
azides, for click-chemistry or sulfhy-
dryl-groups for maleimide-based ap-
proaches, enabling the incorporation
of two, four drugs, or even two differ-
ent drugs (“dual-payload” delivery) in
one ADC.

The resulting ADCs have favourable
physicochemical properties and have
shown very efficient anti-tumour re-
sponses in efficacy studies compared
to conventional ADCs used at the same
dosing, payload, and drug load.

To summarise, highly stable and ef-
ficacious Araris ADCs are generated in
less than 48 hours directly from “off-
the-shelf” IgG antibodies without pri-
or engineering. Our ADCs, thus, may
offer higher efficacy and lower risk for
side effects in patients with highly un-
met medical needs. [

Picture: Araris Biotech
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Therapeutic mRNAs
made in Hamburg

RNA MANUFACTURING AmpTec GmbH is an internationally active CMO company with comprehensive

services for the production of therapeutic mMRNAs as a drug substance or active pharmaceutical

ingredient (API) for the pharmaceutical industry using mRNAs to develop a new category of

medicines. AmpTec’s products meet the requirements of the finest international standards

> Dr. Peter Scheinert, Managing Director & Founder, AmpTec GmbH

The two AmpTec founders Dr Peter Scheinert and Dr Guido Krupp

AmpTec GmbH was founded in May
2005 by Dr Guido Krupp and Dr Peter
Scheinert and is an international sup-
plier of synthetic nucleic acids for di-
agnostic and therapeutic applications.
A quality managment (QM]) system
with [SO 9001 had been introduced in
2008, followed by ISO 13485 in 2010.
Another milestone was the implemen-
tation of requirements of cGMP FDA 21
CFR Part820in 2012, a guideline rele-
vant to the manufacturing of products
for diagnostic applications. Since then,
AmpTec has been supplying custom-
ised synthetic long RNAs and DNAs

from any sequence as reference ma-
terial for the development of real-time
PCR assays or therapy-accompanying
assays, so-called companion diagnos-
tics, for worldwide leading companies,
which are active in the field of molecu-
lar diagnostics.

In 2016, another big step was tak-
en with the implementation of the re-
quirements of cGMP FDA 21 CFR Part
210 and ICH Q7 (Section 19: APIs for use
in clinical trials). The implementation
of this guideline was the prerequisite
for the production of drug substances
or active pharmaceutical ingredients

(APIs) for the pharmaceutical indus-
try at AmpTec. Production of APIs are
subject to stringent regulations, and
the quality of APls has a significant ef-
fect on the efficacy and safety of medi-
cations, because the drug substance is
mostly composed of the APl or the “na-
ked” drug without excipients. The APl is
what will have a therapeutic effect in-
side the body, as opposed to the excip-
ients, which serve to package and de-
liver the API.

AmpTec’s key APIs for the pharma-
ceutical industry are customised, fully
functional GMP-grade mRNAs from any
sequence at scales from milligrams to
grams, produced according to a high-
ly standardised AmpTec workflow. Key
applications are highly specific vaccina-
tion, individualized tumour therapy with
patient-specific tumour neo-antigens,
cellular reprogramming, and genome
editing by CRISPR/Cas9 technologies.

GMP manufacture

All APls are produced at AmpTec
according to a fully traceable GMP man-
ufacturing process and in a highly reg-
ulated GMP environment. AmpTec is
working together with academic cus-
tomers as well as biotech and pharma
companies, and the APl products are
already involved in a number of inter-
national clinical trials (ex vivo), and pre-
clinical trials (in vivo).

Picture: AmpTec GmbH
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In 2019, AmpTec’s mRNAs were used for
the start of the first clinical trial in pa-
tients. In August 2019 Gritstone Oncol-
ogy (Nasdaq: GRTS], a clinical-stage US
based biotechnology company, develop-
ing the next generation of cancer im-
munotherapies has published a press
release kindly mentioning AmpTec as
CMO: ,.Gritstone Oncology Announc-
es First Patient Dosed with SLATE, its
“Off-The-Shelf” Neoantigen Immuno-
therapy. First patient dosed is a met-
astatic non-small cell lung cancer pa-
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tient with a KRAS G12C mutation. [...]
the company partners with third-par-
ty contract manufacturing organiza-
tions such as AmpTec GmbH, a leading
provider of RNA technology products
and GMP manufacturing, to support
the production of SLATE for clinical
trial use.” Many projects with biotech
companies are currently in the pipe-
line. Due to the strong growth momen-
tum, AmpTec has more than doubled
the number of its employees and will
have approximately 38 employees until

the end of 2019. Also, the lab space has
been significantly expanded in order to
increase capacity.

Towards the end of 2019, AmpTec will
establish a second GMP unit, and, be-
ginning in 2020, additional room can
be occupied on a further floor in the
building.This will allow AmpTec to meet
the rapidly growing requirements for
mRNA manufacturing, and it will allow
the company to further develop its good
position as a CMO partner for the phar-
maceutical industry. [

B¢ . SAKURA . JAPANESE [SA.KW.JA]
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Reshaping the future

of adequate care

CRO Multi-collaborative solutions, multiplex programmes, and new generation clinical trials

are taking future research forward, and personalized medicine and innovative therapeutic solutions

have extended beyond oncology to embrace new areas of development.

> Dr Aldo Poli, CEOQ, OPIS Srl

The advancement of science has led
us to a deeper understanding of dis-
ease at the molecular level. Conse-
quently, it is becoming increasingly
evident that we need to “re-classify”
disease and tackle cures from a very
much more personal angle. We have
adopted a mind-set of looking at dis-
ease as highly individual manifesta-
tions of symptoms caused by very com-
plex combinations of enormous sets
of variables. The paradigm for treat-
ing disease has shifted. Today, we are
exploring options where personalised
medicines are promising to deliver the
correct drug to the right person at the
precise time. Highly personalised, ra-
tionally designed, and biologically de-
rived therapies are driving the future
of adequate care.

Progress

Oncology has led the way by laying the
groundwork for innovative translation-
al research. Genomic-based research
is now widely applied in various other
therapeutic areas, such as neurology,
rheumatology, and other auto-immune
diseases.

However, due to a number of impor-
tant factors influencing such an ap-
proach, changing the way we do re-
search and clinical trials has become
crucial. Optimising resources would
probably stand out as one of the most
important aspects to take into account.

No more “wasting” patients on con-
trol groups, no more “doing it alone”™
compared to ten years ago, pharma
companies have become more trans-
parent and more collaborative, with a
much wider sphere of stakeholders.
Researchers are sharing data through
therapeutic specific platforms; aca-
demic institutions form closer relation-
ships with health care institutions; and
nonprofit organisations and patient as-
sociations are very active in spreading
information about the latest R&D and
available trials.

Patient participation is precious

Smarter options for finding the right
patient to fit the right trial have helped
trial retention, and thanks to technol-
ogy, we are now able to stratify larger
patient populations into smaller, tar-

geted populations for integration in
clinical trial structures. With the imple-
mentation of sophisticated platforms
for translational research, as well as
genomic-annotated databases, we are
able to optimise patient participation.

Involving patients from the begin-
ning, acknowledging their key impor-
tance in the process, and treating pre-
cious patient data with attention have
certainly become exceedingly important
aspects to consider.

Conclusion

Precision medicine and new-genera-
tion clinical trials are here to stay. Mul-
ti-collaborative solutions and multiplex
programmes created with state-of-
the-art technology are leading the way.
Let us responsively and conscientiously
build the future together! [

Picture: OPIS
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Humanisation 2.0
with GlycoExpress®

PROTEIN MODIFICATION GlycoExpress (GEX®) is a well-established human expression platform
consisting of a toolbox of glycoengineered cell lines optimised for the production of biotherapeutics
with specific glycan profiles desired to improve their clinical performance.

> Doreen Weigelt and Lars Stockl are Senior Directors at Glycotope GmbH, Berlin, Germany.

With the development of the GEX® tech-
nology, Glycotope has established a hu-
man expression platform verified by a
variety of different biopharmaceuticals:

> Antibodies of different isotypes
(e.g., 196G, IgM, IgA)

> Defucosylated antibodies

> Bispecific antibodies (e.g., NK cell-
and T cell recruiters])

> Alternative antibody constructs [e.g.,
scFv and diabody constructs])

> Difficult-to-express (e.g., SP-D) and
other complex glycosylated proteins

> Coagulation factors (e.g., FVII/FVlla)

> Protein hormones (e.g., FSH and HCG)

> Enzymes (for enzyme replacement
therapy, ERT), e.g. a-galactosidase A)

> Fusion proteins with extended serum
half-life (FVII-, FVIla-Albumin).

The glycosylation of a protein depends
on the host cell line and strongly af-
fects properties of biotherapeutics, such
as bioactivity (e.g., of ADCC-mediat-
ing antibodies) serum half-life (e.g.,
due to missing sialic acid or terminal
GalNAc) and immunogenicity (e.g., due
to nonhuman sialic acid). Thus, modi-
fication and control of glycosylation are
important aspects in developing these
products. Glycoproteins produced in
hamster or mouse cell lines carry non-
human glycans that can lead to immuno-
genic reactions. Because GlycoExpress®
cells are of human origin, immunogenic

glycans, such as nonhuman sialic acid
(NeuGc), the Galili epitope (Gala1,3Gall,
or core a1,3-fucose are absent. These
unwanted structures are known to cause
immunogenic reactions and can increase
serum clearance of the glycoprotein.
Furthermore, human specific glyco-
sylation features (e.g., bisGlcNAc, a2,6-
linked sialic acid) are present while 02,6~
inkage is not found in hamster-derived
cell lines, such as CHO and BHK. Figure
1 summarises how glycan structures in-
fluence protein properties.

Since different products need differ-
ent glycosylation characteristics for op-
timal activity, we have generated a set
of GEX® cell lines with the following at-
tributes:

NOT JUST ANOTHER CRO -
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frequent and clear communication
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Dr. med. Edgar J. Fenzl
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Dipl.-Stat. Martin Krauss
+49 89 893 119-25
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Wanted

Sialylation for enhanced (@)
bioavailability.

Galactosylation is important @- _—

for the bioactivity.

Bisecting GIcNAC is
important for ADCC-activity.

Defucosylation amplifies
ADCC-activity.

@

Unwanted

Non-human sialic acids
are immunogenic.

] € The Galili epitope
(alpha-Gal) is immunogenic.

S—|—[——€ GalNAC has a negative

impact on bioavailability.

Fig. 1: Possible impacts of glycan structures to properties of recombinant proteins

> mAbExpress® is used for antibodies
with high sialylation and with core-
fucosylation.

> mAbExpressF is used for antibodies
with high sialylation and without core-
fucosylation

> SialoMax®is used for products where
high sialylation and high core fuco-
sylation is required

> SialoFlex® allows for gradual ad-
justment of the sialylation degree in
screening of the optimal amount of
sialic acid in a product.
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> FucoFlex® allows for the adjustment
of the fucosylation degree in screen-
ing of the optimal amount of fucose in
the respective product.

Further glycoengineered cell lines are
being continuously developed. Examples
include a cell line for the production of
glycoproteins with high amounts of man-
nose-6-phosphate (e.g., in the field of
enzyme replacement therapy) and Sialo-
Max® glycoengineered to eliminate N-gly-
can-linked GalNAc for products with fur-
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FULLY HUMAN
ANTIBODIES
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DISCOVERY PLATFORM
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Figure 2: Comparison of N-glycans specific for recombinant FVlla produced in
GEX® (red) and BHK (blue) cells with FVIl isolated from human plasma (yellow):
The glycans of proteins produced in GEX® and plasma derived FVIl show a similar
distribution, whereas the recombinant market product exhibits a completely
different glycan profile. Especially the appearance of terminal GalNAc may have a

negative impact on serum half-life of FVlla. +49 531 481170-0
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www.yumab.com
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Figure 3: Glycan profiles of an IgG produced in different scales under R&D (blue)
and under GMP conditions (red); F: Fucose, B: Bisecting GlcNAc S>0: sialylated

and G>0: galactosylated structures

ther reduced serum clearance. By using
this toolbox of cell lines, we can mimic
the glycosylation of the respective human
endogenous protein, for example, for co-
agulation factor VIl (see Figure 2).

GlycoProcess

Production Yield: The preferred produc-
tion technology for the GlycoExpress®
platform is based on perfusion process-
es leading to high productivity and sta-
ble product quality across all scales and
batches. Table 1 shows current yields

for different molecule classes. In two
customer projects, we compared the
productivity of difficult-to-express pro-
teins in CHO and GEX® cells and found
up to a 10-fold increase in productivity.
Furthermore, the product quality was
dramatically improved by expression in
GEX® cells.

Product Quality: As shown for an IgG an-
tibody (see Figure 3) and a glycoprotein
(not shown) produced in several produc-
tion scales, glycan parameters are nearly
identical, even when produced in glass,

stainless steel, or single-use bioreac-
tors. For those reasons, regulatory au-
thorities allowed production in different
bioreactor sizes and run times, reflect-
ing high reproducibility, due to favoura-
ble features of GEX® cells, including:

> exceptionally high stability of produc-
tion clones in terms of productivity,
even without selection pressure

> high cell densities

> high shear force resistance of the
cells, which originate from robust
blood cells

> low cell doubling time.

Regulatory and safety: The GlycoEx-
press® production platform and derived
products were approved for clinical trials
by regulatory agencies in the US, Russia,
and several EU countries. [

Yields of different product classes

Product Class Productivity*

> 1gG (high and low 15-30g/L
core fucose)
)|gA ................................... 10_159/L ..........
)|gM~3g/|_ ...................
)F5H~49/|_ ...................
)Factorv||~zg/|_ ...................

*Yield per 30 - 40 day perfusion run per litre
bioreactor volume

Pictures: Glycotope
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Fully human antibodies for
advanced immunotherapies

ANTIBODY GENERATION Answering the increasing demand for novel fully human antibodies in

immunotherapy, German biotech pioneer YUMAB GmbH accelerates drug discovery and development

with a comprehensive and versatile technology platform.

> Dr. Thomas Schirrmann, CEO, YUMAB GmbH

IND /
@ Phase 1+2
CRO GMP (5‘
for bioph A
or biopharma Cellline O
)

]
Proof of concept o~~

R&D PARTNER

for research institutions
and biotech startups

Immunotherapies based on fully human
monoclonal antibodies have been ex-
tremely successful since their first ap-
proval in 2002 (AbbVie's Humira®, adali-
mumab), and today, the majority of newly
approved antibody drugs are of human or-
igin. This trend calls for a paradigm shift
in antibody discovery and development of
an advanced process that enables flexible
drug design and accelerates translation
into clinics. YUMAB is a pioneer in fully
human antibody development that offers
an optimised discovery process tailored to
the needs of the pharmaceutical industry
for a rapid, robust, and reliable genera-
tion of novel drug candidates.

Diverse and safe antibody leads

The YUMAB® platform generates fully
human antibodies that are the closest to
the natural germline among those avail-
able on the market. Unlike animal-de-

~ AN
. o) Optimized lead
Lead O
-~ =~
Fully human ~O,
antibody candidate ‘s~

A
A J

Innovative target ©

rived, chimeric, humanised, or synthet-
ic antibodies, each YUMAB® antibody
combines the maximum epitope diver-
sity of very large universal antibody li-
braries with minimal immunogenicity.
This approach is also efficient for dif-
ficult targets, such as G-protein cou-
pled receptors (GPCRs], ion channels,
and even whole cells or virus particles.
Additionally, YUMAB optimises anti-
body properties, such as affinity, stabil-
ity, or interspecies X-reactivity in early
discovery. First antibody candidates are
identified within weeks and the versa-
tility of the technology allows for flex-
ible manipulation and variable drug
formats. YUMAB’s advanced human
antibodies cover a broad therapeutic
spectrum. Tailored to customer needs,
YUMAB also generates custom librar-
ies and offers antibody engineering in
fee-for-service or attractive licensing
options.

Enleofen - a success story

In early 2016, YUMAB started a cooperation
with Stuart Cook and Sebastian Schafer at
the National Heart Centre, Singapore and
Duke-National University Singapore Med-
ical School to generate novel antibody
candidates that target interleukin-11 (IL-
11) in fibrotic disease. Their research re-
vealed the critical role of IL-11 in fibrosis
and set the stage for potential anti-IL-11
therapies that could transform the treat-
ment of fibrosis of the lung, heart, liver,
kidneys, and other organs'™. In April 2017,
Cook and Schéfer founded Enleofen Bio
Pte Ltd with a focus on the development of
first-in-class antibody therapeutics for the
treatment of fibrotic diseases. Using YU-
MAB's expertise in antibody engineering,
the startup rapidly generated high-quality
antibodies as a basis for the development
of antifibrotic therapies. “Owing to YUM-
AB'’s rapid and reliable antibody platform,
we could shorten preclinical development
and are now confident to accelerate the
translation of a novel antifibrotic antibody
candidate from bench to bed,” said Stuart
Cook, Enleofen Bio's director. “Successful
drug development requires interdiscipli-
nary expertise and technologies that are
most easily accessed through collabora-
tions,” added André Frenzel, CSO of YUM-
AB. "Being able to support our colleagues
in Singapore in their quest to rapidly trans-
late their new insights in fibrosis into a
startup company was very rewarding for
us, and we are excited to have played a
small but crucial part in that process.” =

Reference[1] Schafer, S. etal. Nature 552, 110-115(2017)
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Linking tradition with

cutting-edge technologies

CMO

In November 2019, the Bio-Europe conference in Hamburg will prove again the place to be when

it comes to partnering and showcasing latest technological advances and capabilities in biomanufac-

turing. As one of only four regional host sponsors, Nordmark Arzneimittel GmbH & Co. KG will present

their expertise, which includes challenging technologies, like the manufacturing of live biotherapeutics.

> Dr Jan Heyland, Head of Biotech Development; Volker Kahrmann, Head of Marketing

Headquartered in the Hamburg met-
ropolitan area, Nordmark oversees a
company history of more than 90 years.
What started in 1927 as a drug maker
business for organ extracts has devel-
oped over time into a global business
of biopharmaceutical APIs and finished
drugs. Nearly 600 employees are driv-
ing this organic growth, based on a set
of GMP production platforms:

> The extraction of animal organs,
such as pancreas enzymes for re-
placement therapy in patients with
cystic fibrosis and acute and chronic
pancreatitis (very few manufactur-
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Biochemical reactor

ers supply the global demand - one
of them is Nordmark with a strong
foothold in the US market and domi-
nant positions in Europe).

Microbial fermentation: Microbial
fermentation development is con-
ducted in our development laborato-
ries with aerobic and anaerobic cul-
tivation capacities (biosafety level 2).
Core competencies are the cultiva-
tion of microbial organisms, such as
bacteria and yeasts for the high yield
production of protein-based phar-
maceutical ingredients. This makes
Nordmark one of the world’s larg-
est manufacturers of collagenase,

which is used both as an active phar-
maceutical ingredient in wound de-
bridement ointments, and as a bio-
pharmaceutical, helping research
and medical care with cellisolation.

> Cellculture: Upstream development
of mammalian cell culture-based
processes at our site in Bielefeld
(Germany) ranges from lab scale
(&1 L) for the development of novel
production processes to pilot scale
(up to 200 L) for GMP manufactur-
ing of preclinical and clinical sup-
plies. In one particular case, Nor-
dmark entered into a joint venture
with a strategic partner for the mar-
ket supply.

Three solid technology pillars

“It is worth mentioning that our or-
ganisational set-up goes far beyond
the obvious production systems,” says
Detlev Baumeister, CFO and head of
Nordmark’s Biotech division. “Today,
we are a fully integrated, pharmaceuti-
cal company, providing service and ex-
pertise along the entire value chain.”
This includes not only process devel-
opment (USP, DSP), GMP-compliant
production, but also formulation: (vi-
rus) analytics, stability testing, regu-
latory support during approval proc-
esses, and project management can
be offered, according to the individual
customer’s needs.

Picture: Nordmark Arzneimittel
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“We take pride in long-standing busi-
ness relationships with our global cus-
tomers,” Baumeister adds. Apparently,
the individual approach and attention to
every project differentiates Nordmark
from other players in the market.

Microbiome: Live Biotherapeutics

According to global market analysts,
production systems like microbial fer-
mentation and mammalian cell cultures
were used by around 48% and 79% of
biopharmaceutical manufactures in
2018. In addition to these established
technologies, Nordmark successfully
made inroads into a innovative niche
market: live biotherapeutics, which tar-
get the human gut microbiome.

There is a growing understanding
that a huge variety of micro-organ-
isms (bacteria, fungi, and viruses] live
on and in us. Their combined genetic
material, containing hundreds of mil-
lions of genes, is known as the micro-

Fermenter

biome, with the highest concentration
of microbes found in the gut. On this
basis, the scientific community is hop-
ing to provide a more personalised ap-
proach to diseases like IBD [irritable
bowel syndrome) in the future.

With their broad experience in mi-
crobial fermentation, anaerobic bac-
teria, spores, and prevention of cross-
contamination, Nordmark has stepped
in to the field of live biotherapeutics, a
medication designed to restore the bal-
ance in the human gut microbiome. In
this pharmaceutical area, it is crucial
to manage the production challenges
of consortia of different types of sen-
sitive, living bacteria, including spores
and anaerobes. Most recently, a major
achievement was the supply of biolog-
ical APl in a conventional formulation
(e.g., capsules] for a clinical study.

Needless to say, currently, there is
a steep learning curve with all parties
involved: big pharma, authorities, and
biopharmaceutical contract manufac-

turers. Major challenges of bacterial
consortia in the drug product include:

> characterisation of each bacterium
(cell count, viability, and activity)

> no established production platforms

multiproduct

> sophisticated analytic tools are need-
ed to differentiate between closely re-
lated strains, to distinguish between
living and dead cells, and to ensure
homogeneity in the drug product.

v

Most of these challenges are unknown
in the mainstream world of small mole-
cules. However, the therapeutic expec-
tations within the scientific communi-
ty seem to justify such efforts. At this
stage, it appears that big pharmaceuti-
cal companies prefer to outsource such
complex projects to specialists.

From cell isolation to
cell expansion

Unsurprisingly, the next generation
of projects is already visible on the
horizon. At present, several project
partners are approaching Nordmark
regarding ATMPs, particularly cell ther-
apy (which is one element under the
umbrella of “Regenerative Medicine”).

With Nordmark’s broad experience in
different types of collagenase (technical
grade, GMP grade), there is quite some
market insight with regards to the iso-
lation of stem cells and islets of Langer-
hans, both for research and clinical ap-
plications. In the light of state-of-the-art
production capabilities and expertise, it
is a relatively small step to cell expan-
sion for therapeutic use.

With flexible decision-making based
on market insights, Nordmark is
geared to prepare for these types of
development projects, leading to com-
mercial supply as the next step on GMP
level and with FDA-approved produc-
tion facilities.

Bio-Europe will be a perfect oppor-
tunity to discuss business prospects
in person. Nordmark will be present
at Booth 65 (Hall 2) and in the partner-
ing program. [

Picture: Nordmark Arzneimittel
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Celonic pioneering
the way with perfusion

cbMo Celonic has created a niche with their thoroughly researched and developed cell lines, to the

advanced technologies and processes to produce novel therapeutics: Biopharma-Business Excellence.

> Hiromi Kessler, Celonic Deutschland GmbH & Co. KG, Heidelberg and Sebastien Lalevee,

Celonic AG, Basel, Switzerland

Celonic, a biologics contract develop-
ment and manufacturing organization
(CDMQO]) with end-to-end capabilities,
is one of the selective bio-solutions
providers in the world that can offer
perfusion culture processes at a large
1,000 L bioreactor scale when working
with more complex and hard-to-ex-
press molecules. Celonic, the Swiss-
based CDMO with facilities in Germany
and Switzerland, has been long been
developing and manufacturing recom-

binant proteins expressed on mamma-
lian cell lines with fed-batch process-
es, as well as a perfusion processes
platform for monoclonal antibodies and
hard-to-express proteins.

Advantages of perfusion

Continuous bioprocessing using the hu-
man GEX® cell line platform enables
Celonic’s clients to produce complex
biologics with consistent product qual-

Relative Molar Abundance (%)
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(F - Fucosylated; B - Bisected; S - Sialylated; G - Galactosylated structures)

Reprinted from: Production of Biotherapeutics Using GlycoExpress® Expression Platform Technolo-
gy, by R Stahn and L Stockl, 2017 - 2018, BioProcess International Industry Yearbook 15 (7), pp 24 -25.

Reprinted with permission.

Glycan profiles across various scales for an IgG antibody

ity profiles. Continuous cell culture en-
sures stable molecule quality and re-
duces the risk of product degradation,
unlike a classically fed-batch process,
where the molecules typically stayin a
bioreactor for two weeks. In short, the
advantages of perfusion using human
GEX® cell line platform enable Celon-
ic as a CDMO to offer clients consist-
ent product quality, rapid scale-up of
optimised perfusion processes, and
shortened development timelines. Fur-
thermore, Celonic’s perfusion process
capabilities enable clients to reduced
capital expenditures and tech trans-
fer, while providing development and
continuous biomanufacturing exper-
tise and service.

Celonic as a premium CDMO

Celonic is pioneering the way with per-
fusion and at a large scale of 1,000 L bio-
reactors when working with more com-
plex, multi-specific, hard-to-express,
or unstable molecules. Celonic recog-
nises the growing interests and bene-
fits of continuous bioprocessing and has
plans to dedicate GMP suites in the up-
coming commercial supply facility with
perfusion process capabilities, thereby
joining the relative few CDMOs that can
offer such capabilities. Coupled with the
experience and expertise on continuous
bioprocess development and manufac-
turing, Celonic is on a trajectory of be-
coming a premium CDMO.
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Producing biotherapeutics to
improve clinical performance

GEX®, or GlycoExpress®, developed by
Glycotope and licensed by Celonic, is
a human cell line expression platform
for difficult-to-express molecules with
fully human glycoslation. GEX® cells
are adapted to animal component free
media for GMP compliant manufactur-
ing. GEX® offers a diverse toolbox of
cell lines, dependent on the product to
be expressed, to mimic different glyco-
sylation characteristics. GEX® provides
an established expression platform for
different biopharmaceuticals:

> Antibodies of different isotypes
(eg, IgG, IgM, IgA)

> Defucosylated antibodies

Bispecific antibodies/fragments

Difficult-to-express and complex

glycosylated proteins

Blood factors

Protein hormones

Fusion proteins

Enzymes

Vv Vv

VvV VvV VvV VvV

Perfusion and productivity
with GEX®

Combining GEX® cell lines with a per-
fusion biomanufacturing process pro-
vides an improved volumetric produc-
tivity for complex proteins. Perfusion
enables homogeneous glyco-patterns
and results in less product degradation.
This leads to stable protein quality, as
shown, for example, in an IgG produced
in several production scales where gly-
can parameters are nearly identical, even
when produced in glass, stainless steel,
or single-use bioreactors (see Figure 1.
Scale comparison between 1L and 200 L
bioreactors indicates that the glycan-
profiles do not vary by increasing the
production scale.

The productivity of difficult-to-ex-
press proteins using CHO and GEX®
cells, as demonstrated in a case study,
demonstrates that a perfusion process
can be competitive versus a fed-batch
process. When produced in GEX® cell
lines and combined with perfusion, the

perfusion run found higher productiv-
ity, with an up to 10-fold increase and
dramatically improved product quality,
as compared to fed-batch runs.

Celonic’s offerings

Celonic provides a seamless, end-to-
end package for a Chemistry, Manu-
facturing, and Controls (CMC] service
starting with their cell line platforms,
like GEX®, to enable its clients projects
into successful clinical studies and be-
yond. The preferred production tech-
nology for GEX® is the perfusion proc-
ess facilitating consistent product
quality over full run time for R&D and
GMP. Celonic's state-of-the-art facili-
ties are equipped with bioreactors up
to 1,000 L (2,000 L bioreactor capaci-
ty available 2020) with in-house Fill &
Finish. GEX® cell line has regulatory
approval for usage in clinical trials by
the FDA and EMA (German regulatory
authorities: PEl and BfArM].
Celonic Group is a privately owned Con-
tract Development Manufacturing Or-
ganization (CDMQO] offering two cell
line development platforms: its CHO-
volutionTM CHO K1 cell line and hu-
man expression platform GEX® devel-
oped by Glycotope GmbH and licensed
by Celonic AG. In combination with fed-
batch and perfusion processes, these
platforms facilitate the manufacturing
of complex proteins, thereby enabling
clients to achieve scalability, consistent
product quality, and cost savings.
Celonic experts can help select which
GEX® cell lines are suitable to bring cli-
ents’ biologics from development to
commercialisation.

Hiromi Kessler (Scientific Communica-
tion Specialist) is at Celonic Deutsch-
land GmbH & Co. KG, Czernyring 22,
D-69115 Heidelberg, +49 6221 9105 833;
Sebastien Lalevee (Team Lead Cell
Line Division) and Maxime Rantz (Team
Manager in USP Development) are at
Celonic AG, Eulerstrasse 55, CH-4051
Basel, +41 61 5649 150.

For more information, contact gex@
celonic.com, www.celonic.com ]
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