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GMP and GCP
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Wyss Zurich
ETH Zurich and University of Zurich

Dr. rer. nat. Steffen M. Zeisberger

istorically, Switzerland — and Zurich in
particular — hold an internationally well-
recognised and leading position in basic
and applied biomedical research. The
strong networking of the Swiss Federal
Institute of Technology Zurich (ETH), the
University of Zurich (UZH), and the
University Hospital Zurich (USZ) forms a
powerful scientific and translational
cluster in the life sciences sector. It
catalyses a high level of expertise in
broad interdisciplinary areas, which is a
fundamental prerequisite for leading edge
biomedical research and prospective
developments of innovative clinical
applications. Engineers, scientists, and
clinicians at ETH, UZH and USZ
work together to investigate basic
mechanisms and underlying principles of

My s

numerous diseases to collaboratively develop new diagnostic
and therapeutic interventions.

Biomedical research has been conventionally separated into two
fundamental clusters: basic and applied research, where applied
research can be further subdivided into preclinical and clinical
research. Basic research is necessary to feed the understanding
of normal states in comparison with disease states, but does not
necessarily directly translate into clinically significant applications.
Applied research enables and fosters the development and
improvement of new diagnostics and biomedical applications for
patients based on the clinical understanding of disease
development and progression.

The principal goal of translational research is to integrate and
translate improvements in basic biology and physiology towards
clinical trials, finally taking research from the bench to the
bedside. Bolstered by discoveries in the fields of molecular and
cell biology, regenerative medicine technologies in particular are
expected to provide new strategies for therapeutic treatment
modalities by replacement of tissue through transplantation;
regeneration of tissue by stem cell or gene editing applications;
and rejuvenation of resident regenerative capacities (for example,
resident stem cells) with the ultimate goal of ‘restitutio ad
integrum’ (restoration to the original condition). The Institute for
Regenerative Medicine (IREM) of UZH aims to advance
molecular life sciences into next-generation bio-inspired therapies
at the interface of degeneration and regeneration; with a focus
on the most relevant human diseases, including
neurodegeneration and cardiovascular diseases.

It is well known that there is a long latency period between any
scientific discovery and its widespread application within a clinical
setting. Many scientific discoveries do not achieve clinical
translation because results are often not scalable; or because
industry and investors typically prefer to invest in more mature,
clinically advanced technologies. For the very important preclinical
phase, the Musculoskeletal Research Unit (MSRU) and the
Vetsuisse Faculty Zurich at UZH provide in-depth expertise in the
fields of musculoskeletal (bone and cartilage, tendon, spine, disc)
research as well as soft tissue (cardiovascular, wound healing)
research. In order to translate preclinical results into a clinical
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GMP GLP and GCP at the
Zurich Location

he Zurich location offers the complete = The Regenerative Medicine Platform provides the expertise,
quality chain of Good Manufacturing guidance and infrastructure required to respond to the diverse
Practice (GMP), Good Laboratory Practice  regulatory and technical challenges of bringing treatment to a
(GLP); and Good Clinical Practice (GCP).  clinical setting. It aims to support academic projects in the efficient
Hence, patients benefit from the translation of preclinical biomedical research to applied
development of a medical product or regenerative therapies; and to accelerate the entry of innovative
treatment manufactured under GMP, scientific discoveries into clinical trials. In particular, it addresses
preclinically tested under GLP; and the increasing existing demand for the clinical application of newly
clinically evaluated according to GCP. developed drugs and transplant products (also called Advanced

Dealing Wlih GMP Therapy Medicinal Products, or ATMPs).
requirements at
academic institutions
in Zurich

The Good Manufacturing Practice (GMP)
requirements for academic institutions in
Zurich are covered by the GMP Core B 800m? facility (GMP grade A, B, C, D);
Facility at Wyss Zurich. Wyss Zurich is a
joint accelerator of the University of Zurich

and ETH Zurich (Swiss Federal Institute of
Technology Zurich), which was made B Qualified equipment for the production of drugs and ATMPs.

Support is provided through the following departments,
infrastructure and services:

Manufacturing

B Manufacturing of products under GMP conditions for clinical supply;

B Five separate GMP grade B and C cleanrooms for handling
different manufacturing processes; and

possible by a generous donation from Quality Management
Swiss entrepreneur and philanthropist Dr.

B Swissmedic manufacturing licence and Certificate of GMP
h.c. mult. Hansjérg Wyss.

Compliance for drugs and cell therapy products;
The Regenerative Medicine Platform of
Wyss Zurich is dedicated to manufacturing
clinical-grade products which meet the
required regulatory standards. The

B Certified Quality Management System (Master Standard
Operating Procedures, Deviation Management, Change Control
Management, Risk Management, etc.);

Martin Kayser, PhD
CTO and Qualified Person

Author:

platform is a certified cleanroom facility for B Review and approval of all GMP-relevant documents in order to
Good Manufacturing Practice (GMP), guarantee compliance with GMP regulations; and
which covers GMP specialists, expert B Advice for project teams on scientific compliance from senior
advisors and GMP qualified infrastructure. GMP experts (project-specific strategies).
Quality Control
-
8 B QC laboratories with qualified equipment for the analytical testing
< of drugs and ATMPs;
g B Analytical batch release and in-process control for clinical supply,
i stability studies, transport studies, process validation runs, etc.; and
[}
E B Environmental monitoring of the GMP facility (testing for airborne
% particles, airborne microorganisms and surface microorganisms).
c 5 Biobank
3]
E f) B Qualified cryo infrastructure for controlled freezing and storage of
’:‘, EJ‘ therapy-relevant cell and tissue samples (e.g. master and working
§. T cell bank) in the vapour phase of liquid nitrogen.
w
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GLP at the Musculoskeletal Research
Unit, Vetsuisse Faculty, University
of Zurich

The future lies in translational medicine: this interdisciplinary
‘bench-to-bedside’ approach promotes collaborations among
researchers in different fields, thereby creating a network
between universities, clinics and the companies developing their
ideas. Zurich’s startup scene is an ideal site to combine
academic backgrounds with industrial and scientific knowhow.
For years, the Musculoskeletal Research Unit (MSRU) at the
University of Zurich has been performing nonclinical studies in
the fields of musculoskeletal as well as soft tissue research. As
the demand from the industry to conduct testing in accordance
with internationally accepted guidelines became prominent, it
was the vision of Prof. Dr. Brigitte von Rechenberg that MSRU
as a university group should perform studies in compliance with
the Swiss Ordinance relating to Good Laboratory Practice
(SR 813.112.1).

MSRU’s GLP certification, combined with years of expertise in
the field of veterinary research, offers a substantial advantage to
internationally oriented partners aiming to save costs, material,
time and animals; the latter in accordance with the animal
protection demands of the three Rs (replace, reduce, refine).

The challenge of GLP implementation at a university is the
integration of different laboratories into a single test facility.
Although some working groups at our test facility are
independent and spatially separated, they are still subject to
MSRU’s GLP policy. Even though working under GLP conditions
demands time and additional expenses, the understanding of its
importance is crucial to guarantee the traceability and safety of
generated data. This poses a constant challenge in regard of
personnel training in GLP compliance, Standard Operating
Procedures and monitoring. Due to interdisciplinary
collaborations, a pool of highly qualified personnel is available;
resulting in outstanding product testing.

We endeavour to maintain our high standard and act as a reliable
link to high quality treatment in favour of the patients. We offer:

Technical Expertise:

B Musculoskeletal research (bone & cartilage, tendon, spine & disc); and
B Soft tissue research (cardiovascular, wound healing).

Imaging:

B Radiology;

B MRI/CT; and

B MicroCT.

Histology laboratory:
B Decalcified, paraffin-embedded histology (different stainings, immunohistochemistry);

B Non decalcified, plastic-embedded histology (different stainings);
B Ground sections (quantitative histology, e.g. histomorphometry);
B Thin sections (qualitative histology); and

B Cryosections.

Authors:

Flurina Clement Frey, Dr. med. vet., PhD

Sabine Koch, PhD

Quality Assurance Musculoskeletal Research Unit

University of Zurich
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Good laboratory
practice is adlso a
question of ethics and
animal protection

Brigitte von Rechenberg, Prof. Dr. med. vet., Dipl. ECVS

Musculoskeletal Research Unit (MSRU), Competence Center for Applied Biotechnology

and Molecular Medicine (CABMM), Vetsuisse Faculty Zurich, University of Zurich

he official regulations for medical devices
changed in January 2018 to state that
preclinical studies involving medical
devices must now be conducted under
Good Laboratory Practice (GLP)
conditions. GLP is a quality system which
regulates both the organisational process
and the circumstances under which
preclinical safety studies are planned,
conducted, monitored, documented,
archived and reported. This new regulation
can be seen as the consequence of
several implant scandals, including the use
of silicone breast implants of nonmedical
quality in reconstructive or cosmetic
surgery. These scandals affected the entire
industry, which had to adapt to more
restrictive laws and greater responsibilities
for conducting their preclinical studies.

What appears to be only an administrative
burden and complication on a first glance
is a fundamental benefit for the use of
experimental animals at second glance.
GLP regulations require a detailed study
plan which must be signed by all parties
before any activity can be undertaken — so
each singular step, including housing,
acclimatisation, support measures during
the experiment and anaesthesia; as well
as surgical procedures and full evaluation
protocols — have to be clearly outlined in
advance. Standard Operating Procedures
(SOPs) have to be established for each
activity, as well as for equipment and use
of infrastructure. Score sheets to
document the health state of the
experimental animals must be completed
in full. Personnel have to be regularly
trained. Once the preclinical studies begin,

detailed documentation of each activity is required; guaranteeing
that the SOPs are strictly followed.

Regular inspections by an internal or external quality officer (QA)
are required and changes outlined in their written reports must be
adapted immediately. Finally, a very detailed report including files
with all raw data of each individual animal has to be composed.
Evaluations for biocompatibility must be conducted according to
ISONORMS dictated by the regulatory authorities. Depending on
the country, either each individual study or the entire laboratory
must be audited and accredited by the relevant regulatory bodies.

This entire procedure clearly improves the overall quality of
preclinical studies and, by extension, the responsible use of
experimental animals. Researchers and industrial partners are
well advised to incorporate GLP principles early in their studies:
if this recommendation is followed, repetition of preclinical studies
in order to comply with regulatory issues can be avoided and the
lives of many animals can therefore be saved. This keeps the
three Rs (reduce, refine and replace) alive — involving GLP fulfils
not only regulatory compliance, but in the long term also respects
the ethical use of animals and their welfare.
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