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MICROBIAL PRODUCTION?

ARE YOU LOOKING FOR EXPERTS IN

Contact us 
+49 40 55290-436
www.richter-helm.eu

CONTRACT DEVELOPMENT 
AND MANUFACTURING 

OF BIOPHARMACEUTICALS

Richter-Helm is a Germany-based GMP manu-
facturer specialized in products derived from 
bacteria and yeasts, with a proven 25-year 
track record.

sive range of services and customized solutions. 

from our commitment to good manufacturing 
practice and total transparency. Our work fo-
cuses on recombinant proteins, plasmid DNA, 
antibody fragments, and vaccines.

Richter-Helm consistently works to the highest 
standards of pharmaceutical quality.
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Damned to outsource
CRo & CMo  As industry pressures increase, companies are actively reviewing what's core activity 
and what can be outsourced to specialised CROs and CDMOs. While manufacturers have an eye to 
awake end-to-end continuous bioprocessing from theory, drug developers increasingly switch to 
the acquisition of real-world data. The overall goal is an old one: improving productivity, flexibility, 
and product quality, while reducing cycle and development times, inventory, waste and costs. 

tems would allow multiple production 
processes to be carried out in paral-
lel, without the danger of cross-con-
tamination. 
The business  impact of such sys-
tems is thought to be tremendous. Ac-
cording to Monte Carlo simulations of a 
group headed by Andrew Sinclair (Bio-
pharm Services, Chesham, UK), inte-
grated biomanufacturing platforms 
can reduce average cost by 55% com-
pared to conventional batch process-
ing. Potentially, the savings in cost and 
space can be further increased by 25% 
in situations where demand is higher 
as expected.

While  continuous  processing  has 
proved a  very successful model  in 
many other industries, biomanufac-
turing is still lagging behind. “In USP, 
continuous bioprocessing is well es-
tablished and will continue to be uti-
lised,” says Stefan Schmidt, VP Proc-
ess Science & Production at German 
CMO,  Rentschler  Biotechnologie 
GmbH. The company is currently us-
ing continuous USP processes for very 
different purposes: 

 ›› Proteins which are difficult  to ex-
press and result in low product con-
centrations. 
 ›› Therapeutic molecules such as in-
terferon that have either a negative 
impact on the production cell line, 
or which are degraded if exposed to 
host cell proteins such as blood co-
agulation factors.
 ›› Finally, there are biosimilars where 
it is important to match certain cri-
tical quality attributes which are 
easier  to maintain  during  a  pla-
teau phase instead of the exponen-
tial growth phase or late post-peak 
growth.

However, though high costs for protein 
A capture of antibody drugs has driven 
the switch to continuous downstream 
processing (DSP), certain bottlenecks 
remain that currently block the adop-
tion of so-called end-to-end-solu-
tions. According to Schmidt “a major 
limitation is the limited availability of 
chromatography skids that allow con-
tinuous downstream processing and 
the lack of established process ana-

lytical technology (PAT) for the major-
ity of processes.” 

Dreams of cost reduction

According to Veena Warikoo, Director 
Purification Development at Genzyme/
Sanofi, her company has been working 
toward developing an integrated con-
tinuous bioprocessing manufacturing 
facility with a manufacturing scale of 
10–4,000 kilograms per year modelled 
on a single use perfusion bioreactor 
and    four-column periodic counter-
current chromatography (PCC) sys-
tem. Usage of such unit-based sys-

A. End-to-end biomanufacturing model. B.+C. represent current hybrid models 
with continuous USP or DSP.
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The v ision of hav ing end-to-end 
continuous processing, however, has not 
yet become reality. There are only few 
data on the cost efficiency of so-called 
hybrid solutions, which rely only in part 
on continuous bioprocessing. 

Back to reality: hybrid models

“We expect to see hybrid solutions for 
the foreseeable future,” says Schmidt. 
“Though single-use bioreactors are 
ideally scaled to enable continuous bio-
processes, and the dimensions of com-
mercially available, pre-packed chro-
matography columns fit nicely into the 
scale required for continuous process-
es, it must be noted that chromatogra-
phy skids with exchangeable (single-
use) flow paths are not yet fit for their 
application in fully disposable conti-
processes,” he explains

CROs’ next challenge: 
integration of real-world data

Takeda is doing it. Boehringer is doing 
it. And since the EMA launched its Pri-
ority Medicines (PRIME) highway (see 
interview p. 26) of accelerated mar-
ket access for urgently needed medi-

Fitness trackers are thought to support acceptance for tracking of real-world data 
by third parties such as private companies, which have huge interest to use the 
private data in R&D and clinical research. 

cines, virtually every big Pharma com-
pany is thinking about how to replace 
or complement the timely and costly 
randomised clinical trails (RCTs) by 
so-called real-world data. 

Accordingly, contract research or-
ganisations (CROs) have taken the op-
portunity to diversify from competi-
tors. Some of them are now offering 
algorithms that link a patient’s very 
personal medical records to track pat-
terns in disease presentation, patient 
characteristics, treatment and out-
comes of therapies he or she is under-
going. The overall goal, both of CROs 
and drug developers, is to collect in-
formation on medicines in daily use in 
a population that is not as accurately 
preselected than in the more or less 
artificial and biased RCTs, pharma in-
dustry interest groups say. 

Although, companies such as Takeda 
(on multiple myeloma patients) or Boe-
hringer (in patients that take blood-
thinners) started first real-world data 
acquisitions, critics such as the Co-
logne-based health technology as-
sessor, IQWiG, remain sceptical. As 
the selection criteria of real-world 
data provided by pharma companies to 
regulators remain nontransparent, it’s 

still unclear whether real-world data 
are really more representative than 
those obtained by RCTs. Another point 
of criticism is that real-world data de-
liver just statistical associations or – 
in best case – correlations instead of 
clear outcomes. Regulators in the EU 
and the US, however, appear to be con-
vinced of the advantages of real-world 
data. At the end of August, the FDA's 
Center for Devices and Radiological 
Health recommended best practices 
in the use of real-world evidence for 
medical devices. According to experts, 
it's just a matter of time beforemedi-
cines will follow.

Lesson for drug developers

The current PRIME and MAPP schemes 
forsee accelerated market approval of 
novel medicines for selected patient 
groups based on preliminary safety 
and efficacy and post-market verifi-
cation with RCTs or real-world data in 
further indications. What could save 
companies a lot of time and money 
prior to approval, however, could also 
end in disappointment. In mid-August, 
results from real-world data acqui-
sition from patients with wet age-re-
lated macular degeneration that were 
treated over 24 months with three dif-
ferent VEGF blockers went public. The 
results obtained from US ophthalmol-
ogy practices fell far short of the prom-
ise of clinical trial results, according to 
Principal Investigator, Thomas Ciulla. 
The analysis of 750,000 patients is the 
first large study in the United States 
of anti-VEGF results outside of ran-
domised, controlled clinical trials, and 
it echoes the findings from similar Eu-
ropean studies. “In the real world, pa-
tients do poorly”, he said, mentioning 
that within the trials patients obtained 
double as many injections into the eye 
than in a real-world setting. The pa-
tients' mean age was 82 years at initial 
presentation. About 70% received be-
vacizumab. Of the remaining 30%, half 
received aflibercept and half were giv-
en ranibizumab. 	 L

t.gabrielczyk@biocom.eu
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Upgrade for Pichia pastoris 
production system
Biomanufacturing  Pichia expression system enables methanol-free high-level protein  
production.

› Dr. Thomas Purkarthofer, VTU Technology GmbH

optimised  in cooperation with Graz 
University of Technology and reached 
outstanding 15 g/L of target enzyme,” 
says Roland Weis, Head of Operations 
at VTU Technology.

Economic biomanufacturing

To conclude, VTU Technology´s pro-
moter variants enable the eco nomic 
production of recombinant target pro-
teins in commercial quantities using 
a robust, reproducible and scalable 
processing method even without the 
need  for methanol  induction. Dou-
ble-digit g/L  levels of recombinant 
proteins are achievable  in cultiva-
tions with glycerol as the sole carbon 
source.	 L

Not only because of its simplicity, but 
also because of its diversity and out-
standing performance Pichia pastoris 
is a highly valued host for recombinant 
protein production. Although many im-
provements have been accomplished 
in the past, VTU Technology has add-
ed more benefits to the Pichia pas-
toris  system. Using Pichia´s inherent 
potential, VTU Technology established 
an exclusive and yield-enhancing tech-
nology platform. The core of this plat-
form  is a synthetic AOX1 promoter 
library constructed by modifying reg-
ulatory elements for fine-tuned ex-
pression in P. pastoris. Subtle differ-
ences in each promoter’s expression 
properties allow for optimisation of 
protein expression by fine-tuning the 
transcript level.

Without Methanol

A subset of VTU Technology´s promot-
er library has been found to elicit high 
productivities already during the glyc-
erol-based derepression phase, obvi-
ating the use of methanol and facilitat-
ing strong expression even with just 
glycerol or glucose as the sole car-
bon source. “Besides abolishing tox-
ic and explosive methanol as a sub-
strate, major advantages of our new 
technology are a reduced oxygen con-
sumption and therefore a significantly 
reduced heat production and cooling 
effort in bioreactor cultivations. Addi-
tionally, there is a high potential to re-
duce process time and cost of goods,” 

explains Thomas Purkarthofer, VTU 
Technology’s Head of Business De-
velopment.
The performance of VTU Technol-
ogy’s methanol-free approach was 
demonstrated by  the production of 
phytases. Harnessing VTU Technol-
ogy’s promoter  library and screen-
ing platform, the expression of an en-
gineered variant of Buttiauxella sp. 
phytase in the methanol-induced and 
methanol-free approach yielded 22 
g/L and 20 g/L of the enzyme in the 
supernatant, constituting the highest 
amounts of recombinantly produced 
phytases  in yeasts reported so  far. 
“Additionally,  the recombinant pro-
duction of cellobiohydrolase (CBH2) 
in a methanol-free environment was 
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SERVICES

BIOSIMILARS

Want to make a diff erence? Let us turn your aspirations into reality.

Celonic is uniquely positioned to enable your success. As a GMP certifi ed CDMO, 

we consider pharmaceutical biotechnology to be far beyond standard processes, 

procedures and regulations. We tailor our solutions to your individual needs, 

streamline processes in close collaboration with you and use state-of-the-art 

platform technologies to achieve your goals. We develop and produce new biologic 

entities and biosimilars under GMP. We are your trusted and experienced partner 

across all stages of biopharmaceutical production.

Celonic off ers the best infrastructure for research GMP production and quality control.

We pride ourselves on our culture of mutual respect and commitment to success.

EMPATHY� EFFICIENCY� EXCELLENCE

That‘s the diff erence.

www.celonic.ch 
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Ethics approval in an average 
of six weeks in Adelaide
CliniCal Trials No IND application is required for First in Human clinical trials, and Human 

Research Ethics Committee (HREC) approval requires an average of only six weeks and is valid 

in all participating jurisdictions. This means trials in Adelaide are shorter by six to nine months 

compared to trials in the US or Europex

› Marco Baccanti, Chief Executive, Health Industries South Australia

Ethics submissions consist only of a pro-
tocol, investigator brochure and – when 
required – an independent toxicology 
report. Trials in Adelaide are compliant 
with international conference on Har-
monisation (icH) Good clinical prac-
tice (Gcp). This means your trials will be 
compliant with the US Food and Drug 
Administration, European Medicines 
Agency, and Japanese and canadian 
regulatory bodies.

Adelaide is a one-stop-shop offering 
smooth transition from preclinical re-
search to clinical trials. 

Local infrastructure and 
expertise

it features a world-class large ani-
mal research facility and one of Aus-
tralia’s largest and most experienced 
phase i clinical trials units, with a da-

tabase of more than 13,000 active vol-
unteers. Established facilities for phase 
ii and phase iii trials are available, and 
there are frequent ethics committee as-
sessments via Australia’s first and larg-
est group of private HREcs (multiple 
monthly meetings). 

Adelaide has a full range of local pro-
viders for study drug manufacturing; 
clinical, data and bioanalytical servic-
es for small and large molecule clinical 
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Outsourcing Partner 
Full-service 
High experience 
Successful track record

Biomanufacturing
Experts in mammalian expression  
Single-use bioreactors 2x 2,000 L
Stainless steel bioreactors 3x 3,000 L

Bioprocess Development 
Cell line and process development
Formulation and analytical 
development

Quality Excellence
Excellent in finding solutions
High quality of our planning 
and project management
Global regulatory support

CDMO for Biopharmaceuticals

Rentschler Biotechnologie GmbH
Erwin-Rentschler-Str. 21 · 88471 Laupheim · Germany · info@rentschler.de · www.rentschler.de
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trials; and applied clinical pharmacoge-
nomics (PGx) services.

45% cashback for clinical trials

45% of R&D costs will be reimbursed in 
cash to eligible companies with an ag-
gregated annual turnover of less than 
A$20 million (approx. US$15 million). A 
40% tax offset is offered to all other eli-
gible entities. Costs covered include clin-
ical trials, analytics, study drug manufac-
ture, and many other types of R&D.

Adelaide BioMed City

The South Australian Government is 
committed to the health industries, 
overseeing the construction of the 
$3.6bn Adelaide BioMed City (see pho-
to). Bringing together research, educa-
tion, clinical care, business develop-
ment and incubation, it will be one of 
the largest life sciences clusters in the 
southern hemisphere.

The centrepiece is the new Roy-
al Adelaide Hospital. Construction of 
this 800-bed hospital is nearing com-
pletion, with all beds in private single 
rooms, providing patients with comfort 
and privacy.

The South Australian Health and 
Medical Research Institute (SAHMRI) at 
Adelaide BioMed City opened in 2014 
and is designed to accommodate 675 

Animation of the US$3bn campus being developed in Adelaide

researchers, providing nine fully flexible 
wet and dry laboratories to PC2 stand-
ards.

Currently under construction at Ad-
elaide BioMed City are two university 
buildings. The University of Adelaide’s 
Health & Medical Sciences Building will 
support medical, nursing and dentistry 
students, and around 400 health scienc-
es researchers. The University of South 
Australia’s building will open in 2018 
and will house the Centre for Cancer Bi-
ology, focusing on fundamental research 
relevant to many types of cancer.

The government is planning the next 
stage of Adelaide BioMed City, includ-
ing a new Women’s and Children’s hos-
pital to give women, children and ba-
bies access to the most advanced acute 
hospital care, as well as Australia’s first 
proton therapy unit, set to be located at 
Adelaide BioMed City.

Contact us

Contact us at healthindustries@sa.gov.
au or on +61 8 8463 6191, or visit us at 
www.healthindustries.sa.gov.au, to find 
out how Adelaide can help your com-
pany.

Health Industries South Australia is 
an agency of the South Australian Gov-
ernment helping health and life scienc-
es companies investing and conducting 
research in Adelaide. L

Meet us
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Manufacture with a world leader

FUJIFILM Diosynth Biotechnologies is a world 

leading cGMP Contract Development and 

Manufacturing Organization supporting our Manufacturing Organization supporting our Manufacturing Organization supporting our 

partners in the biopharmaceutical industry in the partners in the biopharmaceutical industry in the partners in the biopharmaceutical industry in the partners in the biopharmaceutical industry in the partners in the biopharmaceutical industry in the partners in the biopharmaceutical industry in the partners in the biopharmaceutical industry in the partners in the biopharmaceutical industry in the 

development and production of their therapeutic development and production of their therapeutic development and production of their therapeutic development and production of their therapeutic development and production of their therapeutic development and production of their therapeutic development and production of their therapeutic development and production of their therapeutic development and production of their therapeutic development and production of their therapeutic development and production of their therapeutic development and production of their therapeutic development and production of their therapeutic development and production of their therapeutic development and production of their therapeutic 

candidates. We bring extensive process and candidates. We bring extensive process and candidates. We bring extensive process and candidates. We bring extensive process and candidates. We bring extensive process and candidates. We bring extensive process and candidates. We bring extensive process and candidates. We bring extensive process and candidates. We bring extensive process and candidates. We bring extensive process and candidates. We bring extensive process and candidates. We bring extensive process and candidates. We bring extensive process and 

analytical development as well as cGMP analytical development as well as cGMP analytical development as well as cGMP analytical development as well as cGMP analytical development as well as cGMP analytical development as well as cGMP analytical development as well as cGMP analytical development as well as cGMP analytical development as well as cGMP analytical development as well as cGMP analytical development as well as cGMP analytical development as well as cGMP analytical development as well as cGMP 

manufacturing experience to meet your manufacturing experience to meet your manufacturing experience to meet your manufacturing experience to meet your manufacturing experience to meet your manufacturing experience to meet your manufacturing experience to meet your 

needs at every stage of the product lifecycle.needs at every stage of the product lifecycle.needs at every stage of the product lifecycle.needs at every stage of the product lifecycle.needs at every stage of the product lifecycle.needs at every stage of the product lifecycle.needs at every stage of the product lifecycle.needs at every stage of the product lifecycle.needs at every stage of the product lifecycle.needs at every stage of the product lifecycle.needs at every stage of the product lifecycle.needs at every stage of the product lifecycle.needs at every stage of the product lifecycle.

● Experts in mammalian, microbial and viral products

● Cell Culture capacity in both Stainless Steel (650L and 2,000L) 
and Single Use (200L - 2,000L)

● Microbial Fermentation capacity (50L - 5,000L)Microbial Fermentation capacity (50L - 5,000L)Microbial Fermentation capacity (50L - 5,000L)Microbial Fermentation capacity (50L - 5,000L)Microbial Fermentation capacity (50L - 5,000L)Microbial Fermentation capacity (50L - 5,000L)Microbial Fermentation capacity (50L - 5,000L)

● High Containment manufacturing with Mobile Clean High Containment manufacturing with Mobile Clean High Containment manufacturing with Mobile Clean High Containment manufacturing with Mobile Clean High Containment manufacturing with Mobile Clean High Containment manufacturing with Mobile Clean High Containment manufacturing with Mobile Clean High Containment manufacturing with Mobile Clean High Containment manufacturing with Mobile Clean High Containment manufacturing with Mobile Clean High Containment manufacturing with Mobile Clean High Containment manufacturing with Mobile Clean 
Room Technology BSL-2+ ready and BSL-3 capableRoom Technology BSL-2+ ready and BSL-3 capableRoom Technology BSL-2+ ready and BSL-3 capableRoom Technology BSL-2+ ready and BSL-3 capableRoom Technology BSL-2+ ready and BSL-3 capableRoom Technology BSL-2+ ready and BSL-3 capableRoom Technology BSL-2+ ready and BSL-3 capableRoom Technology BSL-2+ ready and BSL-3 capableRoom Technology BSL-2+ ready and BSL-3 capableRoom Technology BSL-2+ ready and BSL-3 capableRoom Technology BSL-2+ ready and BSL-3 capableRoom Technology BSL-2+ ready and BSL-3 capableRoom Technology BSL-2+ ready and BSL-3 capableRoom Technology BSL-2+ ready and BSL-3 capableRoom Technology BSL-2+ ready and BSL-3 capableRoom Technology BSL-2+ ready and BSL-3 capableRoom Technology BSL-2+ ready and BSL-3 capableRoom Technology BSL-2+ ready and BSL-3 capableRoom Technology BSL-2+ ready and BSL-3 capableRoom Technology BSL-2+ ready and BSL-3 capableRoom Technology BSL-2+ ready and BSL-3 capable

●● Dedicated suites for production of High Potency BiologicsDedicated suites for production of High Potency BiologicsDedicated suites for production of High Potency BiologicsDedicated suites for production of High Potency BiologicsDedicated suites for production of High Potency BiologicsDedicated suites for production of High Potency BiologicsDedicated suites for production of High Potency BiologicsDedicated suites for production of High Potency BiologicsDedicated suites for production of High Potency BiologicsDedicated suites for production of High Potency BiologicsDedicated suites for production of High Potency BiologicsDedicated suites for production of High Potency BiologicsDedicated suites for production of High Potency Biologics

● Track record of over 1,000 cGMP production batchesTrack record of over 1,000 cGMP production batchesTrack record of over 1,000 cGMP production batchesTrack record of over 1,000 cGMP production batchesTrack record of over 1,000 cGMP production batchesTrack record of over 1,000 cGMP production batches

● Licensed for manufacture of six commercial productsLicensed for manufacture of six commercial productsLicensed for manufacture of six commercial productsLicensed for manufacture of six commercial productsLicensed for manufacture of six commercial productsLicensed for manufacture of six commercial productsLicensed for manufacture of six commercial productsLicensed for manufacture of six commercial productsLicensed for manufacture of six commercial productsLicensed for manufacture of six commercial productsLicensed for manufacture of six commercial products

The Complete 
Clinical Journey

Late Phase 

Pre-Clinical 

Clinical 

Commercialization

www.fujifilmdiosynth.com

Your Biologics & Vaccines CDMO partner of choice.
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CHOvolution – an innovative 
development platform
CELL LINE DEVELOPMENT Celonic’s CHOvolution™ kit comes with a wide range of exceptional 
services and solutions, on top of high performance cells, delivering commercial success. In addition 
to robust and highly effi cient technology, Celonic offers excellent technical support, including 
comprehensive protocols, audits, tailored workshops, and a 24/7 information access in Internet-
based platform with a hotline.

› Stavros Theocharidis, Celonic AG, Switzerland

Unparallelled expertise and deep in-
sights – honed over almost two dec-
ades of extensive experience in the de-
velopment of expression vectors, cell 
lines, and media – have enabled Celonic 
to establish advanced techno-commer-
cial tools and from these, its own pro-
prietary SEFEX (SErum Free EXpres-
sion) technology. Celonic now offers 
its own CHO-K1 host cell line, vectors, 
and development protocols in the path-
breaking CHOvolution™ kit, developed 
using this innovative technology.

Unlike other GMP CHO cell line kits, 
CHOvolution™ enables convenient, re-
liable, easy, and safe regulatory com-
pliant development with high titers (up 
to 7 g/L). The stable and robust cell line 
is adapted for suspension culture and 
growth in chemically defi ned and com-
mercially available media.

Moreover, CHOvolution™ is royalty-
free for partners and customers wishing 
to use their production cell lines for clin-
ical purposes or market supply. Prag-
matic and simplifi ed commercial mod-

For any drug developer or service pro-
vider, cell line development is one of the 
most challenging phases in drug devel-
opment, especially when subsequent 
GMP compliance is required. To boost 
and support the successful commercial 
introduction of biological drugs to the 
market, Celonic has developed CHOvo-
lution™, a cell line kit that can be used 
for a broad range of applications rang-
ing from non-GMP R&D testing to GMP 
development and commercial market 
supply, with a support system to help 
throughout every step of development.

Celonic AG is privately owned CDMO 
based in Basel, Switzerland providing 
comprehensive GMP development and 
manufacturing services for new bio-
logical eEntities (NBEs) and biosimilars 
worldwide. 

Celonic: beyond manufacturing

Applying empathy, effi ciency and excel-
lence, Celonic goes one step beyond ex-
pectations in all business aspects in or-
der to help its clients attain their goals 
better, more effi ciently and reliably. 

The Minicircle Company

®

PlasmidFactory.com
PlasmidFactory GmbH & Co. KG | Meisenstraße 96 | D-33607 Bielefeld | Germany | Fon ++49 521 2997350

Made in
Germany

pDG/pDP
Plasmid

 
AAV Vector

Plasmid

Producer Cell Line

 Minicircle & Plasmid DNA Service
Customized plasmid- and minicircle-production

InStock service for reporter gene plasmids and minicircle (GFP, lacZ, luc, miniS/MAR etc.)

InStock service for AAV helper & packaging plasmids (e.g. pDG/pDP)

Certifi ed and reproduced quality

High Quality Grade production of plasmid DNA for GMP virus & RNA productions

QC including CGE service for topology analysis

Stability and storage studies

Transskript-Anz-Juli-engl.2016.indd   1 18.07.16   12:49

Figure 1: Scalability of a SEFEX antibody production cell line. VCD = Viable Cell
Density; SF250 = Shake Flask 250 ml; 10 L = 10 L stainless steel bioreactor; 250 L
SUB = 250 L single-use bioreactor; 1000 L SUB = 10000 L single-use bioreactor
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els enable business partners to use, 
sublicense, sell, or transfer their devel-
oped production cell line later down the 
development road.

CHOvolution™ takes you further

CHOvolution™’s advantages lie in its 
unique business model and its supe-
rior support in helping to integrate a 
new cell line. 

The support Celonic offers includes: 
 Quality management system audits ››

available; based on that a guaran-
teed upgrade of a generated pro-
duction cell line to a GMP-compliant 
master cell bank 
 Risk-mitigation methodologies, ››

shaped on pillars of greater trans-
parency and communication 
 Comprehensive protocols describ-››

ing Celonic’s optimised screening 
and selection processes to establish 

production cell lines for monoclonal 
antibody products
 Tailored workshops and hands-on ››

training to develop the product
 Extended support alongside GMP de-››

velopment and GMP manufacturing
 Help with filling for investigational ››

new drug (IND) applications
 Technical and scientific support from ››

the CHOvolution™ internet platform; 
customers can connect with the 
worldwide CHOvolution™ user com-
munity in a dedicated forum moderat-
ed by Celonics’ cell line specialists
 A telephone hotline for expedited ad-››

ditional support.

Celonic’s business model features

 Partnership allows “co-marketing” ››

via Celonic’s homepage
 Attractive new business offers to ››

extend service portfolio and attract 
new customers and increase reve-

nue, especially for non-GMP-serv-
ice providers 
 Competitor advantage by expedited ››

time to market 
 Substantial cost saving due to de-››

tailed user guide/protocols for the 
handling, selection, and screening 
process of drugs and training/work-
shop offering
 A compliance guarantee based on a ››

quality management system audit 
to turn the established RCB into an 
MCB at Celonic
 Derisking technology implemen-››

tation and usage due to training/
workshops offering excellent sup-
port (partnerships).

Celonic AG is an internationally active bi-
otechnology service company and part of 
the JRS Pharma Group. The CDMO op-
erates state-of-the-art facilities in Ba-
sel for Research & Development, GMP 
manufacturing, and Quality Control.	 L
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The future of the biotech 
outsourcing market
RegulatoRy  CDMO’s must be able to provide in-depth regulatory assistanceover the entire preclini-
cal and early clinical development range to win Big Pharma as contractors, says Menzo Havenga

› from Menzo Havenga, President & CEO, Batavia Biosciences, Leiden, The Netherlands

pharma companies deciding not to out-
source. Without a doubt, consistency in 
the regulatory dossier is essential for a 
smooth registration process, which is 
poorly supported when forced to work 
with multiple contract organisations, 
each responsible for parts of the inves-
tigational new drug dossier (IND).
It is therefore believed that contract 
organisations will evolve into full prod-
uct development partners, capable of 
overseeing an entire IND project trajec-
tory. Therefore, contract organisations 
will transform into biopharmaceutical 
development powerhouses, capable of 
offering end-to-end services for a full 
development process. As such, it can be 
predicted that they will become leading 
experts. This will transition the relation-
ship between a sponsor company and its 
contractor from typical one-off deliver-
able driven contracts to a more long-
term partnership whereby both partners 
share equally in a symbiotic and quality 
driven drug development programme.
Needless to say Menzo Havenga and 
Chris Yallop build on their vision the 
high quality biopharmaceutical prod-
uct development organisation; Batavia 
Biosciences (www.bataviabiosciences.
com). This R&D organisation, which con-
sists of staff with more than 45% PhD’s 
and 30% MSc’s with an average of 17.2 
years of industry experience, knows the 
challenges its sponsors faces, and has 
demonstrated in numerous cases its 
ability to provide practical, innovative 
solutions fully in line with current and 
future regulatory requirements.	 L

The current outsourcing market for bio-
pharmaceuticals encompasses about 
US$5.5bn annually with by far the big-
gest spending in early development. It is 
estimated that about two-thirds of that 
annual spending is currently outsourced 
with about 90% being spent by small and 
mid-size biotech companies. In contrast, 
only 10% is outsourced by globally oper-
ating, large pharma companies, respon-
sible for at least one quarter of the new 
drug pipeline. 
Menzo Havenga, President & CEO at 
Batavia Biosciences, has been work-
ing in both innovative biopharmaceu-
tical drug development companies as 
well as service providers for more than 
20 years. During his career, he has ex-
perienced both the benefits and hur-
dles associated with outsourcing. He 
has used this knowledge, together with 
his business partner Chris Yallop, to 
build their own uniquely positioned con-
tract development organisation, Batavia 
Biosciences.

Compliance is key

The biopharmaceutical product de-
velopment market is highly dynamic, 
fuelled on one side by scientific dis-
coveries that lead to novel classes of 
drugs and on the other side by innova-
tive technologies that shorten develop-
ment times, reduce costs and improve 
product efficacy. Both these market 
drivers, scientific discoveries and in-
novative technologies, constantly raise 
new challenges to ensure compliance 

with relevant biopharmaceutical reg-
ulatory guidelines. Therefore, quality 
assurance, rigorous in-process testing 
and in-depth knowledge on the devel-
opment of for instance release assays 
is indispensable for a service provider 
to ensure manu facturing control and 
the ability to gather all information re-
quired for successful regulatory filing. 
In addition, a service provider must fully 
understand novel technologies to guide 
optimal translation of such technologies 
into regulatory documentation.
Menzo Havenga firmly believes that 
the lack of contract organisations capa-
ble of providing such in-depth product 
development know-how over the entire 
preclinical and early clinical trajectory 
has resulted in globally operating large 

Menzo Havenga, CEO Batavia Biosciences, 
“Entrepeneur of the year” 2015/16 

58_EB_Autumn_2016_Batavia_umlayoutet.indd   58 07.09.2016   22:35:52 Uhr



MEET US AT:

CPHI WORLDWIDE
BARCELONA, SPAIN OCTOBER 4-6,2016

BOOTH NO: 1D20

BIO-EUROPE
COLOGNE, GERMANY NOVEMBER 7-9,2016

BOOTH NO: 75

EBM_Summer_2016_Polpharma_210x275.indd   1 09.09.2016   12:25:41 Uhr59_EB_Autumn_2016_Polpharma.indd   1 09.09.2016   12:29:15 Uhr



60 SPECIAL European Biotechnology | Autumn Edition | Vol. 15 | 2016

Pi
ct

ur
es

: P
la

sm
id

 Fa
ct

or
y

Preventing resistance 
sequences in AAV vectors
DRUG SAFETY PlasmidFactory’s Minicircle technology has reached another milestone in 
the manufacture of adeno-associated viruses

› Dr. Marco Schmeer, PlasmidFactory GmbH & Co. KG, Bielefeld, Germany

for several years. Currently, more and 
more AAV vectors are being success-
fully implemented in clinical studies for 
the introduction of genetic information 
into certain target tissues.

Aside from the application as an agent 
for complementing genetic defects in 
terms of cell and gene therapy, there 
are further future clinical applications 
of plasmid DNA as non-viral or viral vec-
tors, such as AAV vectors. These appli-
cations could include DNA-based immu-
nisation, i.e. against viruses, pathogenic 
spores or tumour tissue (genetic immu-
nisation), or the activation of tissue re-
generation, for example for cardiovas-
cular diseases (angiogenesis). 

PlasmidFactory holds an exclusive 
global licence for the manufacture and 
application for the Helper & Packaging 
plasmids of the pDG/pDP family by DKFZ 
Heidelberg, which are used in the pro-
duction of AAV vectors. These plasmids 
enable simple and safe production of 
AAV vectors of different serotypes with 
high titres. Additionally, PlasmidFactory
owns the essential rights to Minicircle 
technologies worldwide. 

While adeno-associated viruses (AVV) 
can be used as “gene ferries”, they also 
have the potential to transfer bacterial 
resistance genes. In the manufacture of 
AAV vectors, such resistance genes can 
be transferred to AAV particles by tran-
sient plasmid transfection, and as such 
can reach the target organism.

For this set of problems, the com-
pany PlasmidFactory in Bielefeld, the 
Medical University Hanover (MHH), the 
Centre for Molecular Medicine (ZMMK) 
at the University of Cologne, as well as 
the Kornea Laboratory at the Universi-
ty of Erlangen have developed a strate-
gic solution as part of a collaboration.  
Thereby they have reached an important 
milestone for the future manufacture of 
therapeutically applicable viral vectors 
without such contaminations. 

The researchers used recombinant 
AAV vectors as a model system. These 
vectors are derived from AAV and have 
to date been successful in tests within 
the framework of gene therapy studies. 
The partners were able to show con-
crete evidence that AAV vectors can be 
produced based on Minicircle DNA, in-
stead of conventional plasmids, what 
prevented incorrectly-packaged bac-
terial sequences such as antibiotic re-
sistance genes to be packed into the 
AAV capsids. 

These DNA Minicircles are recom-
bined from so-called parental plasmids 
to circular derivatives. Subsequently, 
the prokaryotic plasmid components, 
which are only required for the replica-
tion of constructs in a bacterial culture, 

are removed from the construct and pu-
rifi ed. This results in a monomeric, cir-
cular, supercoiled DNA molecule, which 
almost exclusively contains the gene se-
quences needed for the actual applica-
tion in AAV vector production, but not 
the ones required solely for the repli-
cation in E. coli bacteria.

The research work was supported on 
the part of BMWi with government funds 
(ZIM Project). The initial results have 
now been published by the interdiscipli-
nary research team in MOLECULAR THERA-
PEUTICS: NUCLEIC ACIDS (2016) 5, e355).

Experienced producer

The frequently-used viral vectors are 
generally produced based on plasmids 
as the most important original sub-
stance. In this way, the plasmids are 
coded for the therapeutic gene and con-
tain information on the intracellular pro-
duction and packaging of this gene in the 
AAV particle. Bielefeld-based Plasmid 
Factory has been successfully manufac-
turing the basic plasmid in a special lab-
oratory for customers all over the world 

Transduction process of a AAV production cell line
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End-users and patients 
have the first and last say
ContraCt researCh  OPIS promotes patient-centred thinking with a portfolio of user-centred  
solutions to optimize clinical trial management.

› Raphaela Schnurbus, OPIS, Italy

renewed Principal Investigator aware-
ness and by initiatives of patient asso-
ciations and nursing agencies – this is 
fundamental for homecare services 
especially in orphan drug and paedi-
atric indications where every patient 
counts. Connecting all these players 
can be accomplished through a user-
friendly digital platform.
Furthermore, clinical study proto-
cols are ideally built and based on pa-

Designing  products  or  developing 
services in a framework of process-
es where needs, wants and even lim-
itations of end-users  take the cen-
tre stage  is not a new concept.  It  is 
called User-centred design (UCD) or 
User-driven development (UDD) and 
can be characterised as a multi-stage 
problem solving process that not only 
requires designers  to analyse and 
foresee how users are likely to use a 
product, but also to test the validity of 
their assumptions with regard to user 
behaviour in real world tests. 
The  chief  dif ference  from  other 
product or service design philosophies 
is that user-centred design tries to op-
timise the product or service around 
how users can, want, or need to use 

the product, rather than forcing the 
users to change their behaviour to ac-
commodate the product. Smartphone 
producers are doing it, airlines are do-
ing it, and even delivery services are 
doing it. Healthcare and pharma com-
panies are no exception and it is evident 
that voices of their end-users, i.e. pa-
tients, are no longer ignored. A whirl-
wind is sweeping through the industry 
and more than ever, patients are at the 
forefront of future thinking.

Patient-centred thinking

The pharmaceutical industry is ready 
to embrace the possibility of connect-
ing all clinical stakeholders to benefit 
patients. The process is facilitated by 

1/1
Probiogen
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tient input. The biometry and medical writing departments 
draft study material that is as patient and user-friendly as 
possible and for the fi rst time, OPIS has recently collected 
informed consent form signatures electronically in a clin-
ical trial.

So, to no surprise, it is technology driving this transfor-
mation. Electronic Medical Records or digital versions of 
patient charts are facilitating data tracking and record-
keeping. It is a known fact that user-driven development is 
steering patient education. The creation of on-line patient 
communities and social media platforms to spread informa-
tion about disease and therapeutic possibilities also helps 
to promote clinical trial awareness. 

The OPIS suite of clinical trial solutions supports patient-
centred thinking with user-centred design.

For medical research, gathering patient insights has the 
potential to assist outcome-driven innovation and create 
breakthrough products and services. It is only a matter of 
time until patient involvement in drug development proc-
esses becomes standard practice. 

EDC and trial design with an end-user approach

At OPIS, user-centred design is a philosophy and the com-
pany is continuously striving to optimise its services around 
what their end-users want and need. As an e-Clinical service 
provider, OPIS is committed to providing Sponsors with EDC 
solutions that have the potential to enhance patient-centred 
drug development. Applied to clinical trials, the OPIS plat-
form is designed with web-based patient data collection tools 
for ePRO (electronic patient reported outcomes) that measure 
symptoms, mental state or the effects of a disease and eCOA 
(electronic clinical outcome assessments) that are used to 
determine whether a drug provides a treatment benefi t. 

As a next step, OPIS is implementing wearables with 
digital applications to enhance patient experience in clini-
cal trials.

COMPASS – compassionate use programmes

Medical professionals use the term “compassionate use” or 
“extended access” to refer to the treatment of a seriously ill 
patient using a new, unapproved drug when no other market-
ed treatments are available. Upon a medical practitioner’s re-
quest, a Pharma company will enroll a patient in a compassion-
ate use programme and provide the medication free of charge 
for the entire pre-market authorisation period. Ensuring pa-
tient safety is a priority, OPIS has just released an in-house de-
veloped e-product to manage workfl ow and processes related 
to compassionate use programmes very effectively. 

Fully compliant with global, EU and local requirements, 
the independent, web-based, modular platform is accessi-
ble to password protected and profi le specifi c users. High-
ly customisable and extremely user-friendly, the system al-
lows for guided compilation of all documents and a validated 
audit trail tracks all processes. Other features include cen-
tralised document management with easy document upload, 
online reporting and a customisable report builder.  

e-Clinical environment today

The e-Clinical environment today is all about EDC that pro-
vides patient-centred, data-driven, technological solutions 
that ensure on time and on budget execution of projects. 

Providing sponsors with high-tech, user-centred solu-
tions for clinical trials is what OPIS does best.  

Raphaela Schnurbus, Clinical Solutions Director
raphaela.schnurbus@opis.it
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L-fucose in O- and N-glycans. Popular examples: H Antigen (1), A Antigen (2), B 
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The many faces of fucose 
Protein Glycosylation  Fucose is a critical determinant of signal transduction, functionality and 
immunogenicity.

› Sven Krügener & Volker Sandig, ProBioGen AG, Berlin, Germany

Notch receptors is essential for sig-
nalling. The human ABO blood group 
antigens are well-known fucosylated 
glycans. Both the ABO and Lewis sys-
tems are dependent on the H antigens 
to serve as precursor substrates that 
give rise to the A, B or Lewis epitopes 
(1–8). 

Application in biotechnology

In biotechnology, fucosylation of the 
proximal N-acetylglucosamine (Glc-
NAc) of  the complex-type N-glycan 
attached  to Asparagine 297  in  the  
Fc-part of therapeutic antibodies has 
received major attention (9). Antibod-
ies lacking fucose in this core posi-
tion have  increased affinity to CD16 
receptors of NK cells and exhibit more 
potent antibody-dependent cell-me-
diated cytotoxicity (ADCC). The mech-
anism is utilised to  increase poten-
cy of anti-cancer antibodies relying 
on  this mechanism of action, such  
as mogamulizumab, obinutuzumab 
and many others in clinical develop-
ment. 

Fine-tuning of glycosylation in 
CHO cells

To produce such antibodies  in CHO 
cells  where  fucosylation  is  ef f i-
cient,  the  glycan  can  be modified 
to contain an additional  (bisecting)  
GlcNAc, thereby inhibiting fucose in-
corporation. Commonly, a gene knock 
out for the fucosyltransferase Fut8 is 
employed. These approaches result 
in a defined low fucosylation level (no 
fucose  in case of the knockout). Al-
ternatively, synthesis of activated fu-

Fucose, a simple six-carbon sugar like 
glucose, mannose and galactose is not 
just another energy source or building 
block – it occurs throughout nature, 
often playing a delicate regulatory 
role. Its structure is unique: it lacks 
the hydroxyl group on the carbon at 
position C-6 and is the only monosac-
charide naturally found in the L con-
figuration. 
Fucose was first isolated from Fu-
cus, a genus of brown algae, in 1890. 
It is the main constituent of fucoidan, 
which makes 5–20% of the dry weight 
and is secreted during ebb to protect 
the algae from drying out. More im-

portantly, it is a critical component of 
glycans of glycoproteins where  it  is 
either attached to threonine or ser-
ine directly as a single sugar or as 
part of more complex O or N glycans 
(see fig.1). When present on cell sur-
face receptors, fucose modulates in-
teractions between bacteria and host: 
it serves as an attachment site  for 
Pseudomonas, and fucose released 
from mucin in the gut represents an 
important signal for expression of vir-
ulence genes in enterohemorrhagic 
E.coli (EHEC). 
In embryonic development of mam-
mals and  insects, O-fucosylation of 
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cose by the host cell can be prevented 
when a pathway intermediate is con-
verted into a potent inhibitor of fucose 
synthesis using the Pseudomonas en-
zyme RMD (GlymaxX® technology). Be-
cause the fucosyltransferase remains 
unaffected in this case and fucose can 
be supplied via the culture medium at 
desired concentrations, this approach 
allows the fine-tuning of fucosylation 
levels and potency.

Challenges for insect cell lines 
and plant systems

Fucosylation in glycans from insects 
(10, 11, 12) and plants (15) is not de-
sired for other reasons. It’s the type of 
linkage that matters! While in mam-
malian N-Glycans fucose is attached 
to the proximal GlcNAc only in the  
α 1.6 configuration, an α 1.3 link-
age of fucose to the inner GlycNac 
in plant cells and α 1.3, α 1.6 bifuc-
osylation is recognised as foreign by 
the mammalian immune system. Fu-
cosylated glycoproteins are involved 
in bee venom-, pollen- and food al-
lergy. This needs to be considered 
when glycoproteins are produced in 
some insect cell lines or plant sys-
tems. Again, knock-out strategies for 
the respective glycosyltransferases 
are employed. Interestingly, in con-
trast to the fucose-bearing glycans 
the fucose synthetic pathway is well 
conserved among higher eukaryotes. 

Therefore, fucosylation in either sys-
tem can be inhibited using RMD and 
the GlymaxX® Technology. 

Fucosylation in basic  
research 

Even if the focus of glycan structure 
enlightenment and functional studies 
have been mostly on vertebrates, in-
sects, plants and pathogenic prokary-
otes some of the functional aspects 
remain elusive, even more for exot-
ic fucosylated glycan antigens that 
are expressed by nematodes (13, 14), 
snails (16, 17) and cephalopods (18). 
Fucose depletion and knockout of fuc-
osyltransferases may shed some light 
on these mechanisms.	 L
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