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Introduction from Head of 
Institute, Institute of Basic 
Medical Sciences

The Institute of Basic Medi-
cal Sciences is proud to host 
the Hybrid Technology Hub — a 
Centre of Excellence funded by 
the Research Council of Norway. 
It is exciting for the Institute to 
have this inspiring, international, 
expansive and creative group of 
researchers amongst us.

A new 500 square meter 
location has been established by 
the University of Oslo to facilitate 
science in the Centre. The Insti-
tute welcomes all international 
researchers and guests at the 
Centre. The facilities are designed 
to enable the development of new 
technologies and methods across 

a wide range of disciplines and 
to support the collaboration of 
in-house researchers and guests 
from all over the world.

The Institute looks forward to 
following the seminars and scien-
tific dialogues, innovative ideas, 
and high-quality publications that 
we hope to see from this environ-
ment in the years to come.

Lene Frost Andersen
Head of Institute

Lene Frost Andersen
Head of Institute

Image of 3D bioprinted islet. 
FDA (green-marker for live 
cells) /PI (red-marker for 
dead cells) staining of an islet 
in a printed scaffold. 

Photo: Shadab Abadpour
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Introduction from 
Centre Director

One third of the costs for 
developing novel drugs or 
other therapeutic interven-
tions are spent on preclinical 
screening and testing. Current 
preclinical models are predomi-
nantly based on cell culture and 
animals. Both systems have well 
known limitations. Cells grown in 
culture — even if grown in 3D — do 
not adequately reflect either the 
complexity or the functionality of 
organs that are integral in ani-
mals or humans. Animal models 
often do not reflect the human 
physiology (much less human 
polymorphisms), are expensive, 
unsuitable for high throughput 
assays, and not easily accessed by 
high-resolution test systems. In 
addition, there are ethical implica-
tions and considerations associated 

with animal experimentation. 
“Organ on a chip” technology 

is seen as a key to future pre-
clinical drug development and 
personalised clinical patient care 
as it fills the gaps between cell 
culture, animal models and the 
human body. The goal of this 
technology is to recreate testable 
core functionalities of organs by 
combining a microfluidic plat-
form with integrated miniaturized 
organ or “organoid” functionali-
ties. The development of “organ 
on a chip” technology enabling 
high throughput real-time data 
acquisition and bioinformatics 
promises to have far reaching 
implications in drug and nano-de-
vice development, reduction of 
animal testing, personalised drug 
testing and personalised (possibly 

even predictive) interrogation of 
complex genotypes and disease 
states. To be useful as a predictive 
tool, an “organ on a chip” must 
closely mimic human physiology 
and response to therapeutic chal-
lenges. If this has been achieved, 
the response of the tissues in the 
chip e.g. to metabolic challenges, 
environmental cues and drugs 
can be tested. “Organ on a chip” 
technology may also pave the way 
towards personalised predictive 
tools, e.g. to test the likelihood of 
the outcome of a future clinical 
or physiological intervention in a 
particular human cohort. 

However, to come close to 
predictive and reliable “organ on 
a chip” technology, a significant 
number of issues need to be fully 
addressed and resolved. “Organ 

on a chip” development requires 
flexible integration of complex and 
rapidly emerging technologies. 
It also requires extremely careful 
quality control to obtain truly 
predictive data. 

The central goals of our Centre of 
Excellence are:
1. To develop a “platform” technology 

that allows the integration of orga-
noid development, nano-sensors 
and imaging tools on a microfluidic 
carrier

2. To develop a personalized chip, 
incorporating core metabolism 
regulating organoids and

3. To interrogate the chip with novel 
experimental pathway modulators. 

The significant Centre of Excel-
lence funding by the Research 
Council of Norway and comple-
mentary funding by the University 
of Oslo enables us to establish and 
advance “organ on chip” develop-
ment in Norway. Towards this goal 
major challenges lie ahead. Diver-
gent research groups have to be 
brought together to work towards 
a common goal. A core research 
laboratory needs to be established, 
staff, PhD and post-doctoral 
researchers need to be hired and 
accommodated, national and 
international collaborations need 
to be established and vitalised. 

I want to thank all the 
researchers and staff in the Centre 
for a remarkable input to get 
over the hurdles of starting a new 
research centre while moving their 

research projects with unmatched 
dedication. I also want to thank 
our host, the Institute of Basic 
Medical Sciences at the University 
of Oslo, as well as the Department 
of Immunology at the Oslo Uni-
versity Hospital, the University 
of Glasgow and Imperial College 
London for all the support that 
was provided to make such a 
complex centre possible. Finally, 
I want to thank Oslo:Life Science 
for very significant contribu-
tions to the Centre.

 

Stefan Krauss 
Centre Director

Stefan Krauss
Centre Director
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Principle Investigators at the Hybrid 
Technology Hub

Stefan Krauss

Professor Stefan Krauss is the 
Centre Director at Hybrid Tech-
nology and professor at the 
University of Oslo with a side 
position at the Oslo University 
Hospital. Krauss is a medical doc-
tor and developmental biologist 
that has been working on cellular 
signaling for over 20 years. His 
discovery of the Sonic hedgehog 
(Shh) gene in vertebrates was 
identified as one of the 24 Mile-
stones in development by the 
journal Nature. Krauss has studied 
aspects of the WNT and Shh 
signaling pathways in different 
developmental and disease models 
and is using chemical biology to 
deepen the understanding of the 
pathways and to develop novel 
pathway inhibitors. One of the 
drugs developed in the Krauss lab 
(G007-LK), serves at current as an 

industry benchmark. The Krauss 
lab has now started to develop 
“organ on a chip” technology as a 
tool for drug testing. Krauss has 
published 89 articles (3x Nature, 
1x Cell, 2x Nature Journals) and 
4 patents. He has been heading 
four EU consortia and a Research 
Council of Norway funded Innova-
tion Centre (SFI).

Gareth Sullivan 

Hanne Scholz

 

Dr. Gareth Sullivan is the Vice 
Director of the Hybrid Technol-
ogy Hub. He is a group leader 
within the Norwegian Center 
for Stem Cell Research and has 
affiliated positions at the Institute 
of Immunology and the Depart-
ment of Pediatric Research, Oslo 
University Hospital.  He is the 
CSO of the “National Core Facility 
for human pluripotent stem cell 
production and characterization”, 
which produces human iPS cells. 
He relocated to Norway in 2012 
from the Wilmut lab, Centre of 
Regenerative Medicine, University 
of Edinburgh to establish his own 
group with the focus to develop 
faithful liver models from human 
pluripotent stem cells, to dissect 
debilitating metabolic pediatric 

diseases, provide tools to investi-
gate toxicology and reduce drug 
failure rates. He has extensive 
industrial experience, 8+ years, 
developing key technologies 
including reporter mouse technol-
ogy, humanised mouse models for 
toxicology in the capacity of CSO. 
He is a member of the editorial 
board for the journal Stem Cells 
International.

 

Dr. Hanne Scholz is a princi-
ple investigator in the Centre of 
Excellence at the University of 
Oslo, and Senior Researcher at 
the Department for Transplan-
tation Medicine, Oslo University 
Hospital. She is the Director of 
the human islet isolation facility 
performing clinical islet trans-
plantation for treatment of type 
1 diabetes in Norway. Dr. Scholz 
leads the research group, which 
aim to improve and optimise islet 
isolation, beta cell replacement 
therapies and improve patient out-
comes. Currently, the Scholz lab 
are involved in regenerative medi-
cine projects such as the transition 
of promising stem cell therapy into 
clinical trials, 3D bioprinting of 
biomimetic pancreatic islets and 
creation of functional mini-pan-

creas for the “organ on a chip” 
platform. Dr. Scholz has a proven 
track record converting novel cel-
lular therapies from basic science 
into clinical routines for diabe-
tes. She is currently an elected 
member of several networks and 
societies including NNCIT, IPITA, 
Oslo Diabetes Research Center,  
Scandiatransplant, COST Action 
CA17116 (SPRINT) and leads 
the Oslo Regenerative Medicine 
Cluster. The Scholz lab has estab-
lished collaboration with a broad 
international network of academic 
diabetes researchers and industry.
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Simon Rayner

Jan Helge Solbakk

 

Professor Simon Rayner focuses 
on the development of algorithms 
and methodology to analyse 
and visualise large and complex 
datasets. He is a computational 
physicist who has worked in both 
industry and academia and at 
the interface between the two, 
focusing on translating research 
concepts into practical solutions. 
He was hired as the first professor 
of computational biology at Oslo 
University Hospital within the 
Department of Medical Genetics 
in 2015. His primary research 
interest is the application of data 
mining techniques to investi-
gate the role of the non-coding 
genome in genetic disorders. 
Prior to this, he was the first 
foreign principle investigator in 
the Chinese Academy of Sciences 
at Wuhan Institute of Virology, 
where he worked on the analysis 

of infectious disease outbreaks 
by integrating and investigating 
surveillance datasets. He was also 
co-founder of a successful biotech 
company marketing DNA & RNA 
synthesis technology he devel-
oped while working on the human 
genome project.

 

Professor Jan Helge Solbakk, MD, 
ThM, PhD, is Professor of Medical 
Ethics at Centre for medical ethics, 
Institute of Health and Society, 
Faculty of medicine, University of 
Oslo. He has been coordinator of 
1 project funded by the Research 
Council of Norway (Mapping the 
language of research biobanking), 
and partner in 16 projects funded 
by the European Commission, the 
French Ministry of Education and 
Research, the Research Council of 
Norway and NORAD. At present 
Solbakk is coordinator of three 
projects: LegRegPCM-Legal Reg-
ulation of Information Processing 
relating to Personalized Cancer 
Medicine (PCM), funded by the 
Research Council of Norway, 
2015-2019; The ethics of ECT: an 
empirical study of users’ experi-
ences’, funded by Extra-lotteriet, 

2017-2019; and, Taking post-trial 
obligations seriously, funded by 
the European Comission, 2017-
2019. Solbakk is partner in, 
VIRT2UE: Virtue based ethics 
and Integrity of Research funded 
by the European Commission, 
2018-2021. He is member of the 
External Advisory Board of the 
ERA-Net EURONANOMED. In 
the period of 2010-2013 he was 
Chair of the International Society 
of Stem Cell Research’s Ethics 
and Public Policy Committee.  He 
serves as ethics reviewer for the 
European and Developing Coun-
tries Clinical Trial Partnership and 
the EU Commission. Solbakk has 
around 300 publications in Nor-
wegian, English, French, German, 
Spanish and Portuguese. 

Nikolaj Gadegaard

Molly Stevens 

 
Professor Nikolaj Gadegaard is a 
professor of Biomedical Engineer-
ing at the University of Glasgow 
and the Director of Research 
at the School of Engineering at 

the same University. Gadegaard 
has developed micro- and nano 
technological applications for 
applications at the life science 
and engineering interface for 
more than two decades. His focus 
on biomaterial development, in 
particular nanostructured mate-
rials, have always been developed 
with an eye for upscaling and 
manufacturing which is driven 
through volume production of 
injection moulded devices. For 
pure research purposes, his group 
manufactures ca. 3000 devices 
on a monthly basis for internal 
research and external collabora-
tions. Other work from his group 
focuses on developing optical 
biosensors which are sensitive to 
structural changes of individual 
proteins. This work is currently 
being developed for commer-

cialisation. Underpinning the 
research of developed biomaterials 
is the use of microscopy and his 
group houses a large collection of 
advanced microscopy spanning 
from high-content imaging to 
single molecule super resolution 
microscopy. In collaboration 
with colleagues, he is developing 
machine learning algorithms to 
analyze the correlation of bio-
logical responses to biomaterials 
designs. These research activities 
all underpin the research focus 
on microfluidic chip development 
in the Hybrid Technology Hub. 
His research has been published 
in more than 150 high-impact 
journals including Nature family 
journals, ACS Nano, Nano Letters, 
Advanced Materials etc.

 
Molly Stevens is Professor of 
Biomedical Materials and Regen-
erative Medicine and she is the 
Research Director for Biomedical 
Material Sciences at Imperial 
College, London. 

Professor Molly Stevens leads a 
major research programme within 
the Department of Materials, 
Department of Bioengineering and 
the Institute of Biomedical Engi-
neering focusing on the design 
of innovative biomaterials. The 
Stevens programme has published 
over 20 Nature family journal 
publications in the last 10 years 
and received over 25 major awards 
including the 2016 Clemson Award 
for Basic Research and the Euro-
pean Life Sciences 2014 Research 
Group of the Year Award. In 2012 
she was awarded the EU40 Award 
for best materials scientist under 
40 in Europe as well as a listing 
by The Times as one of the top 10 
scientists under 40. She is a Fellow 
of seven major Societies and was 
elected into the Fellowship of the 
Royal Academy of Engineering 
(FREng) in 2013. She was pro-

moted to Full Professor within 
four years of joining Imperial 
College as a lecturer, making her 
one of the youngest Professors 
ever in the history of the Univer-
sity. Her research programme 
is extremely multidisciplinary 
and comprises postdoctoral 
researchers and students from 
a range of backgrounds, such 
as engineering, physics, maths, 
chemistry, biology, materials 
design or characterization. She 
is currently Co-Director of Impe-
rial’s British Heart Foundation 
Centre of Research Excellence, a 
Wellcome Trust Senior Investiga-
tor Awardee, Consolidator Grant 
holder from the ERC, Director 
of the UKRMP Hub “Acellular 
Materials”, Deputy Director of the 
EPSRC’s IRC “i-sense” and active 
across numerous other projects.



Achievements in 2018

Prototype of a 
microfluidic chip. 

Photo: 
Neil Convery
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Raman Microscope. Photo: David Gutteridge

Work Package 1  

Gadegaard’s group is working on 
the microfluidic design and manu-
facturing and has made significant 
advances in digital design and 
fabrication devices for the “organ 
on a chip” activities in the Centre. 
The group is deploying digital 
technologies, such as 3D printing, 
to develop rapid tooling for injec-
tion moulding. In the first year of 
the project, we have developed a 
process whereby it is possible to 
have a concept manufactured by 
injection moulding and used for 
biological experiments within a 
single day. The use of 3D printing 
means that chip designs can easily 
be shared digitally and reliably 
be manufactured anywhere in 
the world where a 3D printer is 
available. The printed injection 

moulding tooling is sufficiently 
reliable to support low-volume 
production of “organ on a chip” 
devices. The group is currently 
working on adding real-time sens-
ing capabilities to the devices so 
that organ function can be contin-
uously monitored. The injection 
moulding route not only offers 
great advantages in rapid manu-
facturing of many devices, but also 
offers great advantages in materials 
performance. Where most current 
“organ on a chip” devices are made 
from PDMS, injection moulded 
devices are made in engineering 
polymers such as polystyrene or 
polycarbonate. The major advan-
tage is the significantly lower 
adsorption of small molecules 
which is an inherent challenge in 
PDMS based devices used in drug 
discovery and development.

Recently, Gadegaard’s Hybrid 
Technology Hub team published 
an invited review on “30 years 
of microfluidics” in the Open 
Access journal Micro and Nano 
Engineering. The review details 
the development of microfluidic 
systems over the past 3 decades 
covering the evolution of materials 
for the devices, manufacturing 
methods and user applications 
for the original aims of micro-to-
tal-analysis (µTAS) systems to 
the contemporary “organ on a 
chip” developments. 

Work package 2 Sensor 
systems and nano-devices

The Stevens Group at Imperial 
College London has made signif-
icant progress within the Hybrid 
Technology Hub — Centre of 
Excellence. Stevens is designing 
and developing biosensing tech-
nologies to be exploited within 
lab-on-a-chip substrates. The 
Stevens Group has technologies 
in place such as “nanoneedles”, 
capable of penetrating a cell’s 
cytosol to deliver cargoes within 
seconds without perturbing cell 
function or enable imaging on a 
point-by-point basis correspond-
ing to the nanoneedle tips (i.e. 
hundreds per cell).

Recently, Stevens and collab-
orators have published research 
in the journal Advanced Mate-
rials. This publication explains 
how the nanoneedles penetrate 
the cell membrane to facilitate 
uptake of cargo. Electron and 
scanning ion conductance micros-
copy were used to show how the 
nanoneedle arrays concurrently 
stimulate endocytic pathways to 
facilitate enhanced delivery of 
cargo to human mesenchymal 
stem cells. This study explains 
how the nanoneedles “nanoin-
ject” nucleic acids into human 
stem cells, spanning their delivery 
across the cytosol and the endoly-
sosomal system. The stimulating 
effect caused by the nanoneedles 
when interfacing cells boost their 
potential within “organ on a 
chip” arrays.

Stevens’ technologies are being 
progressed for incorporation 
within “organ on a chip” systems. 
Stevens also has developed Raman 

spectroscopic based techniques 
that can be leveraged within the 
centre. Raman spectroscopy 
involves the application of a laser 
that results in the detection of 
inelastic vibrations, enabling 
application to live cells and tissues 
non-destructively. Stevens has 
recently published the applica-
tion of this technique towards 
the analysis of nanoparticles, on 
a single nanoparticle basis and in 
an automated fashion, in Nature 

Communications. Stevens con-
tinues to research across multiple 
faculties: international and collab-
orative efforts across the Centre 
will support the incorporation 
of these techniques and technolo-
gies towards the engineering 
of state-of-the-art “organ on a 
chip” designs.



Liver organoid 
stained with 
HNF4 to mark 
hepatocytes in 
green. DNA coun-
terstain in blue.

Photo: 
Sean Harrison/
Gareth Sullivan

Islets and Adi-
pose-derived stem 
cells is mixed with 
alginate/nano 
cellulose-based 
bioink before they 
are loaded into the 
3D bioprinter. 

Photo: 
Hanne Scholz

ANNUAL REPORT 2018 Hybrid Technology Hub Centre of Excellence14 15Achievements 2018

Work package 3 Organoids

Liver organoids 
The Sullivan Group’s primary 
focus is the development of stan-
dardised “organotypic models” of 
tissue which closely mimic human 
physiology. In the first year of 
this project we have repurposed 
a small molecule approach that is 
utilised to produce liver cells in 
2D, utilising this protocol we have 
translated this to a 3D format for 
the production of scalable liver 
organoids containing parenchy-
mal and non-parenchymal cell 
types of the liver, importantly 
the organoids have enhanced 
function and longevity as com-
pared to their conventional 2D 
counterparts. To mitigate risk 

we have also established “liver 
bud” generation as described 
by Takebe. The Takebe protocol 
requires in vivo maturation in 
order to gain hepatic function, by 
modifying the protocol using a 
small molecule approach we have 
been able to mature “liver buds” 
in vitro to produce functional 
liver tissue (in collaboration with 
associate partner Dr T. Takebe). 
In parallel, together with the 
Krauss and the Scholz lab., we 
have been developing methodol-
ogies to produce adipose tissue, 
interestingly the identity of 
adipocyte progenitor cells is still 
under intense debate, therefore we 
have explored different sources of 
hPSC derived mesenchymal stem 
cells for their ability to produce 

adipocytes i.e. from neural crest 
and mesodermal routes. The 
utilisation of primary tissue is 
crucial in order to allow accurate 
benchmarking of the hPSC derived 
organoids, as well as integration 
into the “organ on a chip”. 

Islet organoids 
The Scholz Group is working 
towards understanding human 
islet biology with a focus on dis-
secting the micro-environment. 
Human islets consist predom-
inantly of insulin producing 
beta- and glucagon producing 
alpha cells that are responsible 
for fine-tuning of glucose levels in 
the body. Human islets are sur-
rounded by a unique extracellular 
matrix (ECM). Thus, research 

into this micro-environment can 
help us understand the develop-
ment of islets, induction of their 
proliferation or repair and endo-
crine function. During the last 
year, we have performed several 
studies showing that human islets 
can be protected from micro-en-
vironmental stress including 
inflammation, hyperglycemia and 
endoplasmic reticulum stress. We 
also published a paper describ-
ing how external stimuli, such 
as hypoxia, improve adult stem 
cells protective abilities on human 
islets and we have developed a 
method for scaling up of a GMP 
clinical grade adult stem cells by 
using a closed and automated 3D 
bioreactor system. We are opti-
mising our protocols by using 3D 

bioprinting for delivering pancre-
atic islets with adult stem cells in 
biomaterials that will allow us to 
systematically tailor the ECM beta 
cell environment into a 3D con-
struct. In summary, these studies 
will allow us to optimise design in 
favor of islet survival and long-
term functionality on an “organ on 
a chip” platform. 

So far, in vitro differentiation 
of human iPS cells into mature 
cells with fully functional prop-
erties has not been possible. In 
collaboration with Professor Helge 
Ræders group (University of Ber-
gen) we have started to benchmark 
human islets with human iPS-de-
rived insulin-producing beta cells. 
Our published Scientific Reports 
paper identified several signalling 

pathway as potential targets for 
improving in vitro iPS differenti-
ation protocols. In collaboration 
with the Krauss Group we will 
next investigate the impact of 
modulating these signalling path-
ways for developing of iPS derived 
islet organoids. Furthermore, we 
believe that 3D culture systems 
will be needed for successful in 
vitro differentiation of beta cells 
and will continue developing sys-
tems for generating uniform cell 
aggregates in the coming year. 
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Work Package 4 
Chemical Biology

The Krauss Group is working on 
introducing a number of lineage 
reporters in founder iPS cells 
using a sleeping beauty system. 
The reporters provide tools for 
determining the differentia-
tion status of organoids on the 
chip, environmental stress, and 
for testing the activity of met-
abolic signaling pathways. The 
reporter for YAP signalling is 
sensing environmental stress. 

Hence, the strategy promises to 
register the impact of flow and 
matrix on the differentiation sta-
tus of cells within organoids. WNT 
signaling is central in a number of 
differentiation steps and monitor-
ing WNT signalling promises to 
improve differentiation protocols. 
Currently, the reporters are being 
tested with experimental drugs, 
including the TNKS inhibitor that 
is currently being developed in 
the laboratory, and with environ-
mental signals such as acoustic 
waves. The team will then develop 

organoids derived from the labeled 
iPS cells and start configuring the 
nano-sensors within the organoid 
on the cartridge. Here the initial 
focus is on a CMOS platform, and 
in collaboration with  Professor 
Philip Häfliger and Professor 
Ørjan Martinsen, the team has 
started to design a strategy for 
integration of a first generation 
sensor in the organoid cartridges.

Work package 5 Bioinformatics 

Bioinformatics and data handling 
play a central role in the Centre 
for two major reasons. Firstly, as 
we are committed to providing an 
open source solution for all data 
generated in the Centre, we are 
required to develop data handling 
solutions. In our vision, this will 
involve all data generated in the 
Centre, such as hardware design, 
experimental design and experi-
mental results. Our ultimate goal 
is to develop a localized block-
chain type solution. The benefit 
of this solution is that data will 
be FAIR compliant and can be 
readily shared with third parties. 
Moreover, data can be subjected 
to complex searches to allow users 
to extract targeted subsets of 
interest. This approach will help to 
strengthen interactions between 
related researchers and help to 
drive the field forward. Secondly, 
maintaining deeply descriptive 
and FAIR compliant data allows 
the application of advanced data 
mining techniques. As we accumu-
late data and develop standards 
we will be able to perform pro-
gressively more complex analyses 

using supervised and unsuper-
vised learning approaches such 
as deep learning and multivariate 
analysis. While we are initially 
focusing on investigating experi-
mental data, our ultimate goal is to 
develop tools to use the integrated 
data sources to identify optimised 
hardware and experimental 
design solutions. 

We are currently developing 
a prototype Hyperledger based 
blockchain based architecture to 
investigate the merits of each solu-
tion. For example, one of the main 
challenges is to solve the problem 
of data verification while ensuring 
the growing blockchain remains 
manageable in terms of size, CPU 
and network requirements. We 
currently have the architecture 
running at two locations (Univer-
sity of Oslo and Oslo University 
Hospital) and will next extend it 
to a third site at Imperial Col-
lege in the UK.

Work package 6 Ethics

Led by Solbakk this work package 
has four objectives; i) to develop 
a methodological framework able 
to study qualitative uncertainty 
considerations pertaining to 
“organ on a chip” drug responses; 
(ii) to develop a research-ethics 
framework able to assess forms of 
risks and benefits that fall outside 
the scope of statistical estima-
tion; iii) to develop a scientifically 
robust typology of human/
machine hybrids and a theoret-
ical framework able to address 
this interphase on different levels 
of epistemological and ethical 
complexity; and iv) to create an 
interactive App to involve patients 
and research participants in the 
process of assessing scientific 
outcomes. Focus so far has been 
on qualitative uncertainty consid-
erations (objective 1), and a review 
of the literature on qualitative 
uncertainty is in the making.

Cytoplasmic clusters of co-localized (yellow) tankyrase (green) and β-catenin (red) in 
G007-LK treated colon cancer cells (Colo320DM). DNA counterstaining in blue.

Photo: Petter Angell Olsen



The Board

The Scientific Advisory 
Board (SAB)
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Chairman of the board

Professor Tom  
Hemming Karlsen  
Head of Research, University 
of Oslo, Institute of Clinical 
Medicine, Division of Surgery, 
Inflammatory diseases and 
Transplantation

Observer

Professor John 
Torgils Vaage 
Oslo University Hospital, Head 
Physician, Senior Consultant

Members of the board

Professor Lene 
Frost Andersen 
Head of Department, University 
of Oslo, Department of Basic 
Medical Sciences

Professor Lars Eide 
Head of Research, Oslo University 
Hospital 

Professor Raul 
Charles Coombes 
Imperial College 

Professor Steve Beaumont 
University of Glasgow

Professor Stefan Krauss 
Centre Director, University of 
Oslo, Department of Basic
Medical Sciences

The Hybrid Technology 
Hub is situated at 
the Institute of Basic 
Medical Sciences, 
University of Oslo. The 
Centre has a board with 
representatives from all 
the partner institutions 
in the Centre. 

Chairman of the SAB

Professor Bengt Nordén 
Chemistry and Chemistry and 
Chemical Engineering, Physical 
Chemistry Chemical Engineering, 
Physical Chemistry, Chalmers 
University of Technology, Sweden

Members of the SAB

Professor Amalio Telenti 
Department of Integrative Struc-
tural and Computational Biology, 
Scripps Research.

Dr. Peter Loskill 
Fraunhofer Institute for Interfacial 
Engineering and Biotechnology 
(IGB), Stuttgart, Germany

The Scientific Advisory 
Board is an advisory 
panel consisting of 
internationally leading 
researchers that advise 
the centre leadership on 
scientific matters.



Establishment of the new 
Hybrid Technology Hub core 
laboratory at Domus Medica 

In agreement with the Centre 
of Excellence contract, the 
University of Oslo (UiO) allocated 
an area of approximately 500 m2 
to host the Hybrid Technology 
Hub (HTH) at Domus Medica, 
Gaustad. While the area originally 
included both laboratories and 
offices, major reconstructions 
had to be completed in order to 
get a facility with a functional 
and appealing layout. The newly 
reconstructed HTH facility can 
be divided in 4 main sections; 
offices and common meeting area, 
molecular biology laboratory, pri-
mary cell culture laboratory and 
a large machine room. A major 
effort has been put in to creating 
a light and spacious facility with 
a rather large common meeting 
area that should facilitate inter-
actions between members of the 
Centre. The PIs, PhD students and 

post doctoral researchers have 
designated office spaces; however, 
the facility also includes flexible 
working “stations” for visitors 
and collaborators. A core part of 
the new facility is the so called 
“machine room” where culturing 
of iPS cells and organoids will be 
carried out. In addition all equip-
ment for “on Chip” experiments 
and analysis will be located in 
this area. The “machine room” is 
built in close association between 
Hybrid Technology Hub and the 
National core facility for human 
pluripotent stem cell production 
and characterization, sharing 
common facility standards, the 
same Laboratory Information 
Management System (LIMS) 
and common standard operating 
procedures (SOPs). This implies a 
barrier facility with access control 
and HEPA air filtration.

The HTH facility will also 
implement a Laboratory Informa-
tion Management System (LIMS) 
in order to manage samples, 
reagents and inventory. In the 
evaluating process of various 
LIMS a particular focus was on 
selecting a secure system that 
offers user friendliness with the 
possibility for customization and 
expansion with additional fea-
tures/modules.

During 2018 the establishment 
of a new HTH facility has involved 
substantial amount of planning, 
coordination and reconstruction. 
The process is now in its final-
izing phase and we expect that 
most of the Hybrid Technology 
Hub groups have relocated their 
activity to the new facility within 
spring 2019.

HTH core laboratory at the Hybrid Technology Hub.

Hybrid Technology Hub Centre floor plan
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Publications from 2018

Articles

Christian Schuetz, Takayuki 
Anazawa, Sarah E. Cross, Leticia 
Labriola, Raphael P.H. Meier, 
Robert R. Redfield, Hanne 
Scholz, Peter G. Stock, Nathan W. 
Zammit (2018). ß cell replacement 
therapy: The next 10 years Trans-
plantation (102): 215 — 229

Frøydis Sved Skottvoll, 
Henriette Engen Berg, Kamilla 
Bjørseth, Kaja Lund, Norbert 
Roos, Sara Bekhradnia, Bernd 
Thiede, Cecilie Sandberg, Einar O. 
Vik-Mo, Hanne Røberg-Larsen, Bo 
Nyström, Elsa Lundanes, Steven 
Ray Haakon Wilson (2018). 
Ultracentrifugation versus kit 
exosome isolation: nanoLC-MS 
and other tools reveal similar 
performance biomarkers, but also 
contaminations. Future sci-
ence OA (5) 

Jens Henrik Norum, Ellen 
Skarpen, Andreas Brech, Raoul 
Kuiper, Jo Waaler, Stefan 
Krauss, Therese Sørlie (2018).  
The tankyrase inhibitor G007-LK 
inhibits small intestine LGR5+ 
stem cell proliferation without 
altering tissue morphology. Bio-
logical Research (51).

Kun-Yong Kim, Yoshiaki Tanaka, 
Juan Su, Bilal Cakir, Yangfei 
Xiang, Benjamin Patterson, 
Junjun Ding, Yong-Wook Jung, 
Ji-Hyun Kim, Eriona Hysolli, 

Haelim Lee, Rana Dajani, Jongh-
wan Kim, Mei Zhong, Jeong-Heon 
Lee, David Skalnik, Jeong Mook 
Lim, Gareth Sullivan, Jianlong 
Wang, In-Hyun Park (2018). Uhrf1 
regulates active transcriptional 
marks at bivalent domains in plu-
ripotent stem cells through Setd1a. 
Nature Communications (9:2583)

Maren Christin Stillesby Lev-
ernæs, Ole Kristian Brandtzaeg, 
Sunniva Furre Amundsen, Leon 
Reubsaet, Elsa Lundanes, Trine 
Grønhaug Halvorsen, Steven 
Ray Haakon Wilson (2018). 
Selective Fishing for Peptides with 
Antibody Immobilized Acrylate 
Monoliths, Coupled Online. Ana-
lytical Chemistry (90).

Marianne Skov-Skov Bergh, Inger 
Lise Bogen, Steven Ray Haakon 
Wilson, Åse Marit Leere Øiestad 
(2018). Addressing the Fentanyl 
Analogue Epidemic by Multiplex 
UHPLC-MS/MS Analysis of Whole 
Blood. Therapeutic Drug Monitor-
ing (40: 738 — 748)

Mariia Bogdanova, Aleksandra 
Kostina, Katarina Zihlavnikova, 
Arsenii Zabirnyk, Anna Malash-
icheva, Kåre-Olav Stensløkken, 
Gareth Sullivan, Mari-Liis 
Kaljusto, John Peder Escobar 
Kvitting, Anna Kostareva, Ingvar 
Jarle Vaage, Arkady Rutkovs-
kiy (2018). Inflammation and 
Mechanical Stress Stimulate 
Osteogenic Differentiation of 

Human Aortic Valve Interstitial 
Cells. Frontiers in Physiology (9).

Rishikaysh V. Pisal, Jakub 
Suchánek, Richard Siller, Tomá 
Soukup, Hana Hrebíková, Ales 
Bezrouk, David Kunke, Stanislav 
Micuda, Stanislav Filip, Gareth 
Sullivan, Jaroslav Mokrý (2018). 
Directed reprogramming of com-
prehensively characterized dental 
pulp stem cells extracted from 
natal tooth. Scientific Reports 
(8: 171 — 183).

Shadab Abadpour, Bente 
Halvorsen, Afaf Sahraoui, Olle 
Korsgren, Pål Aukrust, Hanne 
Scholz (2018) Interleukin-22 
reverses human islet dysfunction 
and apoptosis triggered by hyper-
glycemia and LIGHT. Journal 
of Molecular Endocrinology 
(60: 171 — 183)

Simen Walberg Schive, Ragnhild 
Fjukstad, Dag Josefsen, Marina 
Katavic, Shadab Abadpour, 
Hans Petter Gullestad, Gun-
nar Kvalheim, Hanne Scholz 
(2018) Automated isolation 
and expansion of human adi-
pose tissuederived stem cells 
for a seamless translation into 
clinical trials. CellR4 (Repair, 
Replacement, Regeneration  & 
Reprogramming) (6).
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Hybrid Technology 
Centre of Excellence 
team members in 2018

Management

PhD candidates

Master students

Principle Investigators

Technicians

Researchers

Guest researcher

Group leaders

Postdoctoral fellows

Stefan Krauss 
Centre Director

Gareth Sullivan 
Vice Director

Haakon Berg Johnsen 
Administrative coordinator

Petter Angell Olsen 
Facility manager

Saphira Felicitas Baumgarten

Frøydis Sved Skottvoll

Steffen Nøvik

Essi Niemi

Neil Convery

Ida Caroline Sneis Boger

Maria Schüller

Ida Caroline Sneis Boger

Ago Mrša

Stian Kogler

Nikolaj Gadegaard

Molly Stevens

Hanne Scholz

Simon Rayner

Jan Helge Solbakk

Ida Johnsen

Shoshy Mahmuda

Jo Waaler

Ann Lin

Steven Wilson

Philipp Häfliger

Ørjan Martinsen

Ola Nilsen

Pavel Vazquez

Sean Harrison

Shadab Abadpour

Henrik Vogt

Siqing Liu

Yafei Xing

Group photo from the first center retreat to Refsnes Gods at Jeløya in October 2018. Back, left to right: Petter Angell Olsen, Essi 
Niemi, Astrid Hermansen, Jan Helge Solbakk, Steven Wilson, Stefan Krauss, Steffen Nøvik, Stian Kogler, Jo Waaler, Simon Rayner, 
Henrik Vogt. Front, left to right: Sean Harrison, Saphira Felicitas Baumgarten, Ida Johnsen, Ida Caroline Sneis Boger, Ann Lin, 
Frøydis Sved Skotvoll, Shoshy Mahmuda, Maria Schüller, Shadab Abadpour, Haakon Berg Johnsen, Hanne Scholz. 
Photo: Lars Einar Skageberg
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