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Hereby, it is my great pleasure to present our very first Annual Report of the Department 
of Biomaterials and Biomedical Technology (BBT), former Department of Biomedical 
Engineering (BME). With this report, we aim to provide our community with a quantitative 
overview of all our activities and achievements in the year 2023, including our scientific 
research, educational programs, business development, and outreach initiatives. At BBT, 
we value all these domains equally and are extremely proud to share all that has been 
accomplished in 2023.

Since the 1st of September 2021, I proudly took the Chair as the new Head of the Department 
and together with the management team, we have been very actively working on the 
renovation of the Department on all fronts, from the content to personnel and beyond. 
Our mission and ambition are therefore more viable and relevant than ever before. As 
a recent highlight of our top-research ambition, we have initiated in our department for 
the first time ever, a new research line fully focused on 3D-(bio)printing technology, and 
to lead this fast-growing research field we are very delighted to have hired a new and 
highly motivated talent Group Leader, Dr. Monize Caiado Decarli, a former researcher at 
Maastricht University (MERLN Institute) and University of Campinas (School of Chemical 
Engineering).

This report highlights the achievements of 2023, but our work since my start here has been 
supported by exceptional top Principal Investigators working in 9 top-notch research areas 
with a very oriented clinical translation, closely managed by the management team. BBT 
would not be complete without the fantastic secretarial support team and the innumerable 
and valuable current and past PhD students, postdocs, and technicians. Thus, altogether, 
I am very optimistic that BBT in 2024 will continue the same road of success we all wish 
for. BBT provides a great research and teaching environment, welcoming everyone around 
the world. 

Hélder Santos
Head of the department
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BBT strives to be well-known in the national and international fields of biomaterials, 
biomedical technology, biomedical engineering, and all its subtopics. In the past years, we 
have recruited excellent group leaders, PhD students, and postdocs, who, when graduate 
from BBT, easily find new positions in prestigious academic and industrial environments. 
We have also increased our collaborations with a rapidly increasing number of biotech 
and pharma companies, and with our colleagues within UMCG, Innovation Center, and 
FSE, via HTRIC and beyond. Moreover, we have proudly launched a spin-off company, QT 
Sense, a deep-tech startup that emerged from the research group of Prof. Dr. Romana 
Schirhagl, who invented a technique that has the potential to detect sepsis within seconds, 
increasing the chances of patient survival. 

On behalf of all our department members, I would also like to express my appreciation to 
our collaborators and funding agencies, and everyone else I might have unintentionally 
forgotten here; without your support, all of this would not have been possible.

It has been truly a pleasure to be part of the ‘’new’ BBT team in the past 2.5 years, and 
I am proud of and indebted to our research and technical staff, and the many students 
for their unwavering commitment, creativity, and cooperation in the year 2023. I am very 
proud of helping bring together the current team of BBT scientists and help establish a 
climate of open communication that fosters excellence in research. Together with their 
team members, BBT researchers represent a creative and dynamic force that will help 
us to translate some of the technologies we are developing closer to being applied in the 
clinic.

In the upcoming year, 2024, I foresee we will continue our path toward excellence in 
innovation, research, and teaching, and we will continue the valorization of our research 
work toward relevant societal impact. 

Hélder Santos 
Head of the department 
May 2024
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BBT is an internationally recognized research and teaching academic department, aiming 
to apply the principles and problem-solving techniques of engineering to biology and 
medicine. 

Our mission is to conduct research and to provide training on the application of engineering 
and biomaterials in the human body. Our focus is on pre-clinical research, but also clinically 
oriented research and education are conducted in collaboration with clinical departments. 
We aim to restore function in patients with irreversible loss of function, which cannot be 
achieved by natural bodily processes using biomaterials or innovative technologies like 
3D-bioprinting, or to prevent potential loss of function by developing improved diagnostic 
methods, imaging techniques and robotic surgery. 

BBT is focused on the devolvement of biomaterials and biomedical technology solutions 
to answer medical problems. Specifically, we work in multidisciplinary teams, and we focus 
on 9 major top-level research areas: Bioimaging and analysis, biomaterials-associated 
infections, biotribology and regeneration, cell-biomaterial interactions, materiobiology 
and nanobiomaterials, surgical robotics, targeted drug delivery and nanomedicines, 
regenerative medicine, and biofabrication and 3D-bioprinting, in which we are 
internationally leading. We strive to address and help solving medical problems using 
collaborative, multi-disciplinary, technology-oriented approaches, which include next 
generation nanotechnology, microfluidics, 3D-bioprinting, robotics, and cell- and animal-
based models and beyond. We aim to work closely with the staff at UMCG and FSE, and 
together find solutions to support our collaborators from the clinical departments in the 
hospital (UMCG). Our activities are part of the newly established ‘Personalized Medicine 
Research Institute Groningen (PRECISION)’, which we are very proudly actively involved, 
and we aim to have an important role in education and research within the framework of 
The Health Technology Research and Innovation Cluster (HTRIC).
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BBT aims to continue growing towards a world-class research and education department 
on Biomaterials and Biomedical Technology, internationally renowned for its cutting-edge 
biomedical science for clinical translation, its teaching excellence, innovations and its 
top-class facilities. The development of novel tools and technology, innovations and new 
education strategies are required to become an excellent unit for education and research, 
which is our strategic focus. Our goals are to obtain relevant external financed grants which 
naturally will lead to impactful publications, and to deliver excellent education related to 
the biomaterials biomedical engineering aspects, always with a clinical translation mindset. 
We also aim to attract top-level scientists of all levels of seniority. Our priority and strategy 
focus also strives to partner with industry for co-creation and co-innovation development, 
helping to generate medical-based products, for example, by developing novel tools and 
technology required to answer medical questions. 

We believe that collaboration in 
science, where multiple teams 
work towards a common goal, is 
required to reach our purpose, 
and thus, we remain very 
committed to contributing to 
talent development in the field 
of biomaterials and biomedical 
engineering and technologies.

1. FOREWORD

2. RESEARCH AT BBT

3. RESEARCH GROUPS AT BBT

4. RESEARCH PROJECTS

5. FACTS AND FIGURES 

6. EDUCATION

7. SCIENTIFIC DISSEMINATION &  
BUSINESS DEVELOPMENT

8. OUTREACH & DISSEMINATION

APPENDIX 1: PHD GRADUATIONS

APPENDIX 2: PUBLICATIONS

COLOPHON

CONTACT



Biomaterials and Biomedical Technology (BBT) UMCG - Annual report 20236

3.1   Translational Bionanomicro Theragenerative 
Medicine

  GROUP LEADER: Mohammad-Ali Shahbazi

In our research, we focus on several lines of investigation:
• Tissue-mimicking hydrogels and scaffolds for regenerative 

purposes
• Development of biomimetic nanomedicines for controlled drug 

release
• Near-infrared responsive nanomaterials
• Microneedles to improve the therapeutic performance of 

medicines

Our research team makes the unique bridge between immunology, 
pharmaceutical nanotechnology and material science to build 
innovative drug delivery formulations.
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3.2 Bacterial Adaptivity
  GROUP LEADER: Brandon W. Peterson

The Peterson group focuses on interactions between bacteria and 
their surroundings.  In relation to biomaterials, it encompasses 
bacterial adhesion, surface properties, stress adaptation, 
antimicrobial resistance, and effectiveness of drug delivery targeting 
systems. Most Bacterial Associated Infections (BAI) are linked 
to the virulence factor of biofilm growth. Our group also studies 
interactions between biofilms and their environments, including 
detachment and re-adhesion phenomenon. Understanding how 
bacteria interact with their environment is critical to developing new 
successful techniques to combat the severe threat of antimicrobial 
resistance.

3.3  Translational Bionanomicro Theragenerative 
Medicine

  GROUP LEADER: Hélder Santos

We shape the future of multifunctional medicines through the 
combination of material science, biology, medicine, chemistry, 
3D-printing, and nanotechnology by developing novel drug 
delivery platforms, including nanomedicines, to a broad range of 
clinical targets.

In our research we focus on several lines of investigation:
• Synthesis and fabrication of tissue-mimicking hydrogels and 

scaffolds for regenerative purposes.

1. FOREWORD

2. RESEARCH AT BBT

3. RESEARCH GROUPS AT BBT

4. RESEARCH PROJECTS

5. FACTS AND FIGURES 

6. EDUCATION

7. SCIENTIFIC DISSEMINATION &  
BUSINESS DEVELOPMENT

8. OUTREACH & DISSEMINATION

APPENDIX 1: PHD GRADUATIONS

APPENDIX 2: PUBLICATIONS

COLOPHON

CONTACT



Biomaterials and Biomedical Technology (BBT) UMCG - Annual report 20238

• Development of bio-inspired and responsive nanomedicines for 
controlled drug release.

• Microfluidic-assisted preparation of drug formulations.
• Microneedles to improve the therapeutic performance of 

medicines.
• 3D-prining of biomaterials for regenerative engineering and 

tissue engineering.

3.4 Biomaterials-associated Infections
  GROUP LEADER: Henny van der Mei

The mechanism of microbial adhesion either through aggregation 
with each other, adhesion to tissue or to a medical implant and 
in addition the adaptive response, are investigated. The adaptive 
response includes the production of an extracellular polymeric 
matrix that protects biofilm bacteria against environmental 
attacks, including antibiotics and the immune system. Also, the 
interaction between tissue cells, immune cells and bacteria is a 
topic we investigate on modified biomaterials. 

Main fields of research interest:
• Prevention of microbial adhesion on biomaterials by anti-

adhesive coatings, antimicrobial coatings, surface topographies.
• Stimulate the immune system to attack microbial adhesion.
• Non-antibiotic strategies based on nanotechnology for 

infection-control.
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3.5  Targeted Drug Delivery with Nanomedicine
  GROUP LEADER: Inge Zuhorn

Many drugs are unstable in the human body causing quick loss of 
activity and the need for high dosing and repeated administration. 
Moreover, drugs can produce side effects, such as liver toxicity as 
commonly observed with a.o. chemotherapy. The encapsulation of 
drugs in nanoparticles (i.e., nanomedicine) may help to improve drug 
stability, and reduce side effects. The targeting of nanomedicine to 
diseased tissue without harming healthy tissue is considered the 
Holy Grail of drug delivery. We develop nanomedicine to treat brain 
diseases in order to enhance drug efficacy, reduce side effects and 
achieve optimal treatment outcome.

3.6  Biomaterial associated infections and 
Biocompatibility 

  GROUP LEADER: Jelmer Sjollema 

Jelmer Sjollema concentrates on the effects of a foreign body (e.g. 
an implant) on the local cellular host environment and the impact 
of a bacterial infection in the context of Biocompatibility. The group 
tries to develop both sophisticated animal and in vitro models to 
study the local cellular environment around foreign bodies. On one 
hand, we focus on intravital imaging in mice to quantify cellular 
influx around the implant.  On the other hand, we develop a 
3D-printed tissue mimic to study the spatial and temporal behavior 
of a co-culture of macrophages, fibroblasts, and bacteria around 
implanted particles.
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3.7  Materiobiology and Nanobiomaterials
  GROUP LEADER: Patrick van Rijn

We aim to direct cellular behavior by means of material properties. 
In order to achieve this, a fundamental understanding needs to 
be created how cells respond to materials, in particular towards 
several parameters simultaneously. Parameters like stiffness, 
chemical composition (charge, polarity, non-covalent interactions, 
hydrophobicity, etc.), and topography are parameters known to 
drastically influence cellular behaviors. When the single parameters 
influence the behavior of cells then combined parameters do this 
as well and not necessarily in a predictive fashion. We study this 
using complex multiparameter interfaces and nanomaterials.

3.8 Biotribology and Regeneration
  GROUP LEADER: Prashant Kumar Sharma

Our main research interests are:
• Salivary Lubrication: Hydration and lubrication enhancement in 

the oral cavity to help dry mouth patients.
• Ocular Lubrication: Hydration and lubrication enhancement at 

the eyelid-cornea or eyelid-contact lens interface to help patients 
of dry eye disease.

• Articular Lubrication: Enhancement of cartilage lubrication, 
stopping the progression of cartilage damage and its restoration to 
help early articular pain relief and postponement of arthroplasty. 

• Coatings: Devising lubricant coatings e.g. for meniscus implants 
or cardiovascular and urinary catheters.
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3.9 Bioimaging and Bioanalysis 
  GROUP LEADER: Romana Schirhagl

My group uses diamond-based quantum sensing for biomedical 
applications. This technique allows nanoscale MRI measurements 
by optical means. More specifically, we use small diamond particles 
which allow us to translate magnetic signals into optical signals. In 
a biological environment, we are sensitive to free radicals. Thus, 
this method can be used to measure stress responses in cell for 
instance for fundamental research, diagnosis or drug testing.

3.10 Surgical Robotics
  GROUP LEADER: Sarthak Misra

We develop novel techniques to reach challenging locations within 
the body. We design a range of flexible minimally invasive surgical 
instruments and microrobotic systems, and robotically control 
them using various clinical imaging modalities such as ultrasound, 
computed tomography and magnetic resonance images.

The Surgical Robotics Lab (SRL) is composed of an interdisciplinary 
team of engineers from diverse backgrounds (Mechanical, 
Electrical, Biomedical, Applied Physics, and Technical Medicine). We 
closely collaborate with our clinical partners at Radboud University 
Nijmegen Medical Center, and Medisch Spectrum Twente.
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SRL is equipped with rapid prototyping facilities such as 3D printer 
and laser cutter, and also access to the department workshop. 
Further, we also have 3D ultrasound (research) systems and several 
navigation instruments.

3.11 Cell-biomaterial Interactions
  GROUP LEADER: Theo van Kooten

Expertise on cell-material interactions in general. Current topics 
are macrophage-mediated polymer degradation, study of the 
foreign body response and interactions with infection, such as in 
the window-on-a-mouse implant model. This extends into fibrosis 
model studies, of which the lens epithelial cell response is an 
interesting example. For cell-material interaction studies the cell 
culture lab, confocal microscopy, histology, and a plate reader are 
the basic tools. Research is embedded in the research institutes 
MoHaD and PRECISION.

1. FOREWORD

2. RESEARCH AT BBT

3. RESEARCH GROUPS AT BBT

4. RESEARCH PROJECTS

5. FACTS AND FIGURES 

6. EDUCATION

7. SCIENTIFIC DISSEMINATION &  
BUSINESS DEVELOPMENT

8. OUTREACH & DISSEMINATION

APPENDIX 1: PHD GRADUATIONS

APPENDIX 2: PUBLICATIONS

COLOPHON

CONTACT



Biomaterials and Biomedical Technology (BBT) UMCG - Annual report 202313

RESEARCH PROJECTS

At BBT, biomedical engineering research focuses on the advances that improve human health and health care in 
different fields. Each year our researchers apply for and receive funding from various research funding agencies 
across the world. Below we list out the projects that received funding and started with a starting date in 2023. The 
starting date is when both the UMCG and the funding agency agree that the Grant Agreement enters into force.

4.1 Projects/grants awarded to PIs with a starting date in 2023

# Group Leader Funding 
Body

Project Title Funding 
Awarded

1 Rijn, van P. Internal call 
UMCG - Kisuma 
Chemicals B.V.

Responsive hydrotalcites delivery vehicle as smart 
filler for degradable biomedical implants

€ 200.000 

2 Rijn, van P. Internal call 
UMCG - PPP

Responsive hydrotalcites delivery vehicle as smart 
filler for degradable biomedical implants

€ 132.000 

3 Rijn, van P. SNN iMPaCT-implants: intelligent Manufacturing from 
PAtient Centred Technology focused on implants.

€ 287.380 

4
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4.2 Projects/grants awarded to PhDs/ Postdocs with a starting date in 2023 

# PhD/ Postdoc Group  
Leader

Funding  
Body

Project Title Funding 
Awarded

1 Luigia Serpico Almeida 
Santos, H.A.

HORIZON-MSCA-
2022-PF-01

SUNSET: Targeting cancer with 
multi-engineered selenium 
nanoparticles (SeNPs): Development 
of a biocompatible nanocomposite 
for targeted gene therapy in BRAF-
mutated resistant melanoma

 € 187.624 

2 María Idaira 
Pacheco 
Fernández

Almeida 
Santos, H.A.

HORIZON-MSCA-
2021-PF-01

M4LIVER: Application of Metal-
organic frameworks synthesized by 
Microfluidics in Microextraction for 
Metabolomics: development of a 
non-invasive bioanalytical method 
for early diagnosis of fatty Liver 
diseases

 € 187.624 

3 Jie Gao I.S. Zuhorn De Cock-Hadders 
Stichting 2023

Design of brain-targeted 
extracellular vesicles

 €  4.500 

4 Siyu Fan R.S. Schirhagl De Cock-Hadders 
Stichting 2023

Fan Free radicals are built in skin 
cells in response to radiation, 
pollution, or toxic chemicals.

 € 4.500 

5 Arturo Elias 
Llumbet

R.S. Schirhagl De Cock-Hadders 
Stichting 2023

Progressive characterization of 
the D-Galactose murine model of 
accelerated aging

 € 4.500 

6 Lisa Tromp Rijn, van  P. De Cock-Hadders 
Stichting 2023

High-Throughput Screening to 
Elucidate Biomaterial-Associated 
Fibrosis

 € 4.500 

7 Adéla Melcrová Schirhagl,  R. The Foundation to 
Prevent Antibiotic 
Resistance

Reversing antimicrobial resistance  € 86.461 
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FACTS AND FIGURES 5
5.1 Funding of projects/grants started per year

 

* See Section 4 for a list of projects started in 2023.

€ 3

€ 2

€ 1

€ (0)

Fu
n

d
in

g 
(in

 M
ill

io
n

 €
)

2021 2022

Year

2023

0.58

2,44

1.10

1. FOREWORD

2. RESEARCH AT BBT

3. RESEARCH GROUPS AT BBT

4. RESEARCH PROJECTS

5. FACTS AND FIGURES 

6. EDUCATION

7. SCIENTIFIC DISSEMINATION &  
BUSINESS DEVELOPMENT

8. OUTREACH & DISSEMINATION

APPENDIX 1: PHD GRADUATIONS

APPENDIX 2: PUBLICATIONS

COLOPHON

CONTACT



Biomaterials and Biomedical Technology (BBT) UMCG - Annual report 202316

5.2 PhD Graduations
 

 
* See Appendix 1 for a list of all PhD theses defended in 2023.
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5.3 Personnel

     Gender      FTE
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*  FTE calculation excludes Bursary  
PhD students and guests.
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Staff Percentage

Scientific staff 10

Teaching staff 1

Researcher 12

PhD 16

PhD Bursary 46

Support staff 15

Staff age Percentage

1-24 3.3

25-34 64.8

35-44 16.5

45-54 4.4

55-59 3.3

60-65 6.6

66-99 1.1

Staff nationalities

Belgium

Brazil

Chili

China

Colombia

Cyprus

Germany

Great Britain

India

Iran

Italy

Mexico

the Netherlands

Poland

Portugal

Russia

Spain

Tsjech

Türkiye

United States
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Management team BBT

Hélder Santos Head of the Department

Wytse Hogewerf Managing Director

Henk Heidekamp Cluster Director

Kevin Huizinga Financial Controller (Resigned on 01-05-2024)

Jesse Medema Financial Controller

Ria Ubels Quality Assurance Manager and Staff Advisor

Mallikarjuna Gurram Project Manager

Sonja van Deemter Secretary (Retired on 13-04-2023)

Willy Koebrugge Secretary
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6EDUCATION
BBT is involved in the teaching of BSc and MSc students in multiple curricula, including 
Biology, Biomedical Sciences, Biomedical Engineering, and Molecular Medicine and 
Innovative Treatment (MMIT).

BBT members have roles as programme directors, course coordinators and lecturers. Dr. 
Jelmer Sjollema is the programme director of the Biomedical Engineering MSc (FSE). Prof. 
Inge Zuhorn is the programme director MMIT, a two-year selective MSc programme (FMS). 
In addition, BBT is involved in the HTRIC with prof. Santos as one of the scientific directors 
(2022–2024).
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Number of teaching hours by the staff members of BBT

Faculty Departments BSc (in hrs) MSc (in hrs)

Faculty of Medical 
Sciences (FMS)

Medicine 308.5 14.3

Dentistry 14 0

Human Movement Sciences 0 0

MMIT 0 585

GSMS 92 68

Junior Scientific Masterclass 0 0

Total 414.5 667.3

Faculty of Science 
and Engineering 
(FSE)

Biomedical Engineering 3553.2 1851.95

Biomedical Sciences 0 196

Biology 4 0

Chemical Engineering 6 6

Chemistry 0 0

Pharmacy 0 2

Life Science and Technology 0 0

Behavioural and Cognitive Neurosciences 7 27

Biomolecular Sciences 0 0

Nanoscience 0 0

Medical Pharmaceutical Sciences 0 0

Total 3570.2 2082.95

Total number of hours: 3984.7 2750.25
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SCIENTIFIC DISSEMINATION & 
BUSINESS DEVELOPMENT 7

At BBT, we encourage and support researchers to share our know-how, drive discoveries 
toward applications, and (in doing so) collaborate with industries. We welcome 
collaborations to generate access to our scientific ideas and state-of-the-art facilities. 
Below we list out results from our recent efforts to connect science with business.

QT Sense: Delivering nanodiamonds into tissues 

In 2023, the foundation was laid for QTsense (https://www.qtsense.com/), a startup 
company (founded Feb 24) that emerged from Romana Schirhagl’s group. The company 
commercializes equipment for performing quantum sensing equipment in living cells. 
Compared to the equipment in the research group, the commercial equipment is smaller, 
user-friendly and portable.

While diamond-based quantum sensing has been demonstrated in living cells earlier, 
measurements in tissues are still challenging. We have resolved several of the main 
hurdles towards measurements in living tissues. First, we have established how to deliver 
nanodiamond particles into tissues. Second, we have developed methods to perform 
quantum sensing measurements despite the large background fluorescence in tissues. 
Third, we have improved the loss of viability during the sample preparation and measuring 
process. 

As a result, a patent has been submitted to protect the IP which is now licensed to QTsense:
S. Fan, A. Elias Llumbet, A. Sigaeva, Y. Zhang, M. Lobita, M.-A. Shahbazi, H. Santos, R. Schirhagl, 
Pending (2023)
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OUTREACH & DISSEMINATION 8
Besides research and education, all scientific staff members from BBT, including PhD 
students, postdocs, and group leaders, have been actively involved in the scientific 
outreach and dissemination activities. Below we list out the notable activities by BBT 
during the last year. A fully documented list of achievements can be found on our Twitter 
account and our BBT news website:
> https://x.com/BBT_UMCG_RUG
> https://umcgresearch.org/w/news-overview-biomaterials-and-biomedical-technology 

Examples of the outreach activities by the PIs, PhDs, Postdocs, and Technicians:

1  Kiyan Musaie, a PhD student from the group of Dr. Shahbazi received the BeNeLux 
2024 Young Scientist Travel Grants of the Controlled Release Society. https://www.
controlledreleasesociety.org/community/chapters/2024-young-scientist-travel-grants

2  Dr. Shahbazi was recognized as an Emerging Investigator by the Nanoscale Journal 
from Royal Society of Chemistry: https://pubs.rsc.org/en/content/articlepdf/2024/nr/
d4nr90119c?page=search

3 Both Shantou University Medical College and Shantou Daily have written (in Chinese) 
about our research on quantum sensing in human granulosa cells (in collaboration 
with the Center of reproductive Medicine, UMCG) (source: https://strb.dahuawang.
com/content/202310/11/c146260.htm) as well as Nuan Lin’s award for this work at the 
E-MRS meeting earlier this year. If you do not speak Chinese you can read the original 
article (published in ACS Central Science) here: https://pubs.acs.org/doi/full/10.1021/
acscentsci.3c00747

4 Nuan Lin has received a SHARE award for the best paper for her work with our group 
Quantum Sensing of Free Radicals in Primary Human Granulosa Cells with Nanoscale 
Resolution. (Source: https://pubs.acs.org/doi/full/10.1021/acscentsci.3c00747)

5 The de Cock-Hadders foundation has awarded Nuan Lin and Elkin Escobar for their 
respective Chaves’s proposal and the collaborative (Annemieke Hoeks group) project. 
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6 Adéla Melcróvá has created a video about her research in fighting antimicrobial 
resistance : (source: https://twitter.com/AdelaMelcrova/status/1724726513155658180)

7 Nuan Lin (our collaborator from the Center of Reproductive medicine) has been awarded 
with the Young Researcher Award at the E-MRS conference at the 2023 Fall meeting for 
our shared work on quantum sensing in granulosa cells. 

8 Yue Zhang has won a prestigious grant from the Humboldt foundation to continue her 
career as a postdoc in Mainz. 

9 Alina Sigaeva has won the Young Investigator Award from the Society for Free Radical 
Research-Europe. 

10 Britt Coenen has won the second prize for her poster at the annual symposium of the 
GBB (Groningen Biomolecular Sciences and Biotechnology Institute). 

11 David Hernan Aguirre Padilla has won an ATTP scholarship and will join us as a double 
degree student both RUG and the University of Chile.

12 Britt Coenen has been accepted in the Young NCOH board (source: https://ncoh.nl/
about/young/)

13 Arturo Llumbet has received funding from the de Cock-Hadders Stichting already for 
the second time,  supporting his project on relaxometry for studying ageing in mice. 

14 Siyu Fan has won a de Cock-Hadders Stichting grant

15 Alina Sigaeva has received a Rubicon prestigious grant which will allow Alina to continue 
her excellent work as a postdoc in Sweden (KTH, SciLifeLab, with Prof. Emma Lundberg, 
head of Human Protein Atlas project).

16 Adéla Melcrova’s project (a new way to reverse antibiotic resistance and new ways 
to study antibiotic resistance) has been awarded by the PAR foundation (2 out of 171 
category science!)

17 Brandon Peterson, Mohammad-Ali Shahbazi, Patrick van Rijn and Hélder Santos: 
presentations at the HOVO (‘Hoger Onderwijs Voor Ouderen’)-Noord-Nederland
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18 Sarthak Misra’s research has been widely broadcast in public media (e.g., print, radio, 
TV), and has put UT in the limelight. Some examples are: BBC News, Los Angeles Times, 
De Volkstrant, BNR Nieuws, NPO1 (EenVandaag), NPO1 (De Wereld van Morgen), VPRO 
(De Volmaakte Mens)

19 Inge Zuhorn was interviewed by EVCNA (Extracellular Vesicles and Circulating Nucleic 
Acids), a journal that publishes studies on academic and translational level in the field of 
EVs and nucleic acids to be used in clinical settings. The interview is part of the EVCNA 
expert interview series. (https://www.youtube.com/watch?v=jrN0miNAoeM)

20 Jie Gao, Ginevra Mariani, Karina Köpke, Mariana Leal Estrada and Meng Qiao all obtained 
a de Cock-Hadders grant.

21 Jelmer Sjollema participated in Dartbac (several Consortium meetings) and Surfsafe 
final conference (Porto, September 2023).
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1APPENDIX
PHD GRADUATIONS 

More details about the PhD graduations can be found on the university research portal.

1 PhD Student: 
Promotor(s): 
Co-promoter(s): 
Thesis title:

URL:

Ruoyu Cheng 
Hélder Almeida Santos 
Ali Shahbazi, Tapio, H.J. (ext) 
Smart nanoparticle-based platforms for regulating tumor microenvironment and 
cancer immunotherapy 
https://research.rug.nl/en/publications/smart-nanoparticle-based-platforms-for-
regulating-tumor-microenvi-2 

2 PhD Student: 
Promotor(s): 
Co-promoter(s): 
Thesis title: 
URL:

Shuang Tian 
Henk Busscher, Henny van der Mei, Yijin Ren 
- 
Polymeric micelles for the dispersal of infectious biofilms 
https://research.rug.nl/en/publications/polymeric-micelles-for-the-dispersal-of-
infectious-biofilms 

3 PhD Student: 
Promotor(s): 
Co-promoter(s): 
Thesis title:

URL:

Sidi Liu 
Henk Busscher, Henny van der Mei, Yijin Ren 
- 
Macrophage-membrane coated nanowired surfaces for diagnosing and cleansing of 
infected blood 
https://research.rug.nl/en/publications/macrophage-membrane-coated-nanowired-
surfaces-for-diagnosing-and- 
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4 PhD Student: 
Promotor(s): 
Co-promoter(s): 
Thesis title:

 
URL:

Olga Sójka 
Henny van der Mei, Patrick van Rijn  
Gagliano, M. Christina (ext) 
Influence of physicochemical surface properties on biofilm  
formation in drinking water distribution systems: role of  
pipe materials and a nanogel coating 
https://research.rug.nl/en/publications/influence-of- 
physicochemical-surface-properties-on-biofilm-format 

5 PhD Student: 
Promotor(s): 
Co-promoter(s): 
Thesis title:

URL:

Rui Shi 
Henk Busscher, Henny van der Mei, Yijin Ren 
- 
High yield harvesting of bacterial outer membrane vesicles for the treatment of 
meningitis 
https://research.rug.nl/en/publications/high-yield-harvesting-of-bacterial-outer-
membrane-vesicles-for-th 

6 PhD Student: 
Promotor(s): 
Co-promoter(s): 
Thesis title: 
URL:

Da-Yuan Wang 
Henk Busscher, Henny van der Mei, Yijin Ren 
- 
A self-targeting liposomal drug carrier with water as a pH-responsive functionality 
https://research.rug.nl/en/publications/a-self-targeting-liposomal-drug-carrier-with-
water-as-a-ph-respon 

7 PhD Student: 
Promotor(s): 
Co-promoter(s): 
Thesis title: 
URL:

Claudia Reyes San Martin 
Romana Schirhagl 
Aldona Mzyk 
Nanodiamond relaxometry in sperm cells and collective cancer cell migration 
https://research.rug.nl/en/publications/nanodiamond-relaxometry-in-sperm-cells-
and-collective-cancer-cell 
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8 PhD Student: 
Promotor(s): 
Co-promoter(s): 
Thesis title: 
URL:

Yue Zhang 
Romana Schirhagl 
Aldona Mzyk 
Fluorescent nanodiamonds in cells: uptake, biocompatibility and quantum sensing 
https://research.rug.nl/en/publications/fluorescent-nanodiamonds-in-cells-uptake-
biocompatibility-and-qua 

9 PhD Student: 
Promotor(s): 
Co-promoter(s): 
Thesis title: 
URL:

Runrun Li 
Romana Schirhagl 
Gosia Wlodarczyk-Biegun 
Diamond-based Sensors and Biolabels for Biomedical Applications 
https://research.rug.nl/en/publications/diamond-based-sensors-and-biolabels-for-
biomedical-applications 

10 PhD Student: 
Promotor(s): 
Co-promoter(s): 
Thesis title: 
URL:

Thea Vedelaar 
Romana Schirhagl 
Viraj Damle 
Data processing and applications of fluorescent nanodiamonds for bio-technology 
https://research.rug.nl/en/publications/data-processing-and-applications-of-
fluorescent-nanodiamonds-for- 

11 PhD Student: 
Promotor(s): 
Co-promoter(s): 
Thesis title: 
URL:

Ari Ortiz Moreno 
Romana Schirhagl 
Aldona Mzyk 
Biomedical engineering basics for diamond quantum relaxometry 
https://research.rug.nl/en/publications/biomedical-engineering-basics-for-diamond-
quantum-relaxometry 

12 PhD Student: 
Promotor(s): 
Co-promoter(s): 
Thesis title: 
URL:

Valentina Vignali 
Patrick van Rijn 
Brandon Peterson 
Overcoming health challenges: a journey through horizon scanning, disinfection, 
and biocatalytic functionalization strategies 
https://research.rug.nl/en/publications/overcoming-health-challenges-a-journey-
through-horizon-scanning-d 

1. FOREWORD

2. RESEARCH AT BBT

3. RESEARCH GROUPS AT BBT

4. RESEARCH PROJECTS

5. FACTS AND FIGURES 

6. EDUCATION

7. SCIENTIFIC DISSEMINATION &  
BUSINESS DEVELOPMENT

8. OUTREACH & DISSEMINATION

APPENDIX 1: PHD GRADUATIONS

APPENDIX 2: PUBLICATIONS

COLOPHON

CONTACT

https://research.rug.nl/en/publications/fluorescent-nanodiamonds-in-cells-uptake-biocompatibility-and-qua
https://research.rug.nl/en/publications/fluorescent-nanodiamonds-in-cells-uptake-biocompatibility-and-qua
https://research.rug.nl/en/publications/diamond-based-sensors-and-biolabels-for-biomedical-applications
https://research.rug.nl/en/publications/diamond-based-sensors-and-biolabels-for-biomedical-applications
https://research.rug.nl/en/publications/data-processing-and-applications-of-fluorescent-nanodiamonds-for-
https://research.rug.nl/en/publications/data-processing-and-applications-of-fluorescent-nanodiamonds-for-
https://research.rug.nl/en/publications/biomedical-engineering-basics-for-diamond-quantum-relaxometry
https://research.rug.nl/en/publications/biomedical-engineering-basics-for-diamond-quantum-relaxometry
https://research.rug.nl/en/publications/overcoming-health-challenges-a-journey-through-horizon-scanning-d
https://research.rug.nl/en/publications/overcoming-health-challenges-a-journey-through-horizon-scanning-d


Biomaterials and Biomedical Technology (BBT) UMCG - Annual report 202329

13 PhD Student: 
Promotor(s): 
Co-promoter(s): 
Thesis title:
 
URL:

Lei Li 
Patrick van Rijn 
Inge Zuhorn 
Biomedical relevant layered double hydroxides as versatile 
drug carriers and nanofillers 
https://research.rug.nl/en/publications/biomedical-relevant- 
layered-double-hydroxides-as-versatile-drug-c 
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APPENDIX 
PUBLICATIONS 2

More details about these publications can be found on the university research portal.

Shahbazi, Ali

1 A nano-conductive osteogenic hydrogel to locally promote calcium influx for electro-inspired bone 
defect regeneration.Yu, C., Ying, X., Shahbazi, M. A., Yang, L., Ma, Z., Ye, L., Yang, W., Sun, R., Gu, T., 
Tang, R., Fan, S. & Yao, S., Oct-2023, In: Biomaterials. 301, 17 p., 122266. https://doi.org/10.1016/j.
biomaterials.2023.122266

2 An Oral Nanomedicine Elicits In Situ Vaccination Effect against Colorectal Cancer.Zu, M., Ma, Y., Zhang, 
J., Sun, J., Shahbazi, M. A., Pan, G., Reis, R. L., Kundu, S. C., Liu, J. & Xiao, B., 30-Jan-2023, In: Acs Nano. 
18, 4, p. 3651–3668 18 p. https://doi.org/10.1021/acsnano.3c11436

3 Anti-Biofilm Effect of Ampicillin-Loaded Poly (Lactic-co-glycolic Acid) Nanoparticles Conjugated with 
Lysostaphin on Methicillin-Resistant Staphylococcus aureus.Norouzi, E., Hosseini, S. M., Asghari, 
B., Mahjoub, R., Nazarzadeh Zare, E., Shahbazi, M. A., Kalhori, F. & Arabestani, M. R., 2023, In: 
Canadian Journal of Infectious Diseases and Medical Microbiology. 2023, 15 p., 4627848. https://doi.
org/10.1155/2023/4627848

4 A photoactive injectable antibacterial hydrogel to support chemo-immunotherapeutic effect of 
antigenic cell membrane and sorafenib by near-infrared light mediated tumor ablation.Abbaszadeh, 
S., Eskandari, M. R., Nosrati-Siahmazgi, V., Musaie, K., Mehrabi, S., Tang, R., Jafari, M. R., Xiao, B., 
Hosseinpour Sarmadi, V., Haghi, F., Chen, B. Z., Guo, X. D., Santos, H. A. & Shahbazi, M-A., 11-Mar-
2023, In: Materials Today Bio. https://doi.org/10.1016/j.mtbio.2023.100609

5 Application of infrared waves in cancer therapy.Asadian, E., Jannesari, M. & Shahbazi, M. A., 2023, 
Electromagnetic Waves-Based Cancer Diagnosis and Therapy: Principles and Applications of 
Nanomaterials. Elsevier, p. 151-237 87 p. https://doi.org/10.1016/B978-0-323-99628-0.00006-X

6 A triple-network carboxymethyl chitosan-based hydrogel for hemostasis of incompressible bleeding 
on wet wound surfaces.Chen, Z., Zhao, J., Wu, H., Wang, H., Lu, X., Shahbazi, M. A. & Wang, S., 1-Mar-
2023, In: Carbohydrate Polymers. 303, 10 p., 120434. https://doi.org/10.1016/j.carbpol.2022.120434
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7 A Whole-Course-Repair System Based on Neurogenesis-Angiogenesis Crosstalk and Macrophage 
Reprogramming Promotes Diabetic Wound Healing.Xiong, Y., Lin, Z., Bu, P., Yu, T., Endo, Y., Zhou, W., 
Sun, Y., Cao, F., Dai, G., Hu, Y., Lu, L., Chen, L., Cheng, P., Zha, K., Shahbazi, M. A., Feng, Q., Mi, B. & Liu, G., 
11-May-2023, In: Advanced materials. 35, 19, 14 p., 2212300. https://doi.org/10.1002/adma.202212300

8 Bioinspired Polyacrylic Acid-Based Dressing: Wet Adhesive, Self-Healing, and Multi-Biofunctional 
Coacervate Hydrogel Accelerates Wound Healing.Wang, L., Duan, L., Liu, G., Sun, J., Shahbazi, M. A., 
Kundu, S. C., Reis, R. L., Xiao, B. & Yang, X., 2-Jun-2023, In: Advanced science. 10, 16, 16 p., 2207352.
https://doi.org/10.1002/advs.202207352

9 Cadmium Sulfide Nanoparticles: Preparation, Characterization, and Biomedical Applications.
Ghasempour, A., Dehghan, H., Ataee, M., Chen, B., Zhao, Z., Sedighi, M., Guo, X. & Shahbazi, M. A., 
2-May-2023, In: Molecules. 28, 9, 32 p., 3857. https://doi.org/10.3390/molecules28093857

10 Dermal Wound Healing.Mohammadnejad, H., Abbaszadeh, S., Sefat, F. & Shahbazi, M. A., 15-May-
2023, Electrically Conducting Polymers and Their Composites for Tissue Engineering. Zare, E. N. & 
Makvandi, P. (eds.). American Chemical Society, p. 137-158 22 p. (ACS Symposium Series; vol. 1438). 
https://doi.org/10.1021/bk-2023-1438.ch009

11 Double-Layered Polyvinylpyrrolidone–Poly(Methyl Vinyl Ether-Alt-Maleic Acid) based Microneedles 
to Deliver Meloxicam: An In Vitro, In Vivo and Short-Term Stability Evaluation Study.D’Amico, C., 
Fontana, F., El-Sayed, N., Elbadri, K., Correia, A., Rahikkala, A., Saarinen, J., Shahbazi, M-A. & Santos, H. 
A., Aug-2023, In: Advanced Therapeutics. 6, 8, 10 p., 2300138. https://doi.org/10.1002/adtp.202300138

12 Dual-driven nanomotors enable tumor penetration and hypoxia alleviation for calcium overload-
photo-immunotherapy against colorectal cancer.Wu, J., Yi, S., Cao, Y., Zu, M., Li, B., Yang, W., Shahbazi, 
M. A., Wan, Y., Reis, R. L., Kundu, S. C., Shi, X. & Xiao, B., Nov-2023, In: Biomaterials. 302, 15 p., 122332. 
https://doi.org/10.1016/j.biomaterials.2023.122332

13 Effect of poly (lactic-co-glycolic acid) polymer nanoparticles loaded with vancomycin against 
Staphylococcus aureus biofilm.Nouruzi, E., Hosseini, S. M., Asghari, B., Mahjoub, R., Zare, E. N., 
Shahbazi, M. A., Kalhori, F. & Arabestani, M. R., 2023, In: BMC Biotechnology. 23, 15 p., 39. https://doi.
org/10.1186/s12896-023-00811-8

14 Emerging Strategies to Bypass Transplant Rejection via Biomaterial-Assisted Immunoengineering: 
Insights from Islets and Beyond.Abbaszadeh, S., Nosrati-Siahmazgi, V., Musaie, K., Rezaei, S., 
Qahremani, M., Xiao, B., Santos, H. A. & Shahbazi, M-A., Sept-2023, In: Advanced Drug Delivery 
Reviews. 200, 29 p., 115050. https://doi.org/10.1016/j.addr.2023.115050
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15 Engineering a platelet-rich plasma-based multifunctional injectable hydrogel with photothermal, 
antibacterial, and antioxidant properties for skin regeneration.Alinezhad, V., Esmaeilzadeh, K., 
Bagheri, H., Zeighami, H., Kalantari-Hesari, A., Jafari, R., Makvandi, P., Xu, Y., Mohammadi, H., 
Shahbazi, M. A. & Maleki, A., 11-Jul-2023, In: Biomaterials Science. 11, 17, p. 5872-5892 21 p. https://
doi.org/10.1039/d3bm00881a

16 Enhancing Apoptosome Assembly via Mito-Biomimetic Lipid Nanocarrier for Cancer Therapy.Han, 
H., Chen, J., Li, J., Correia, A., Bártolo, R., Shahbazi, M-A., Teesalu, T., Wang, S., Cui, W. & Santos, H. A., 
9-Nov-2023, In: Advanced Functional Materials. 33, 46, p. 1-11 11 p., 2305316. https://doi.org/10.1002/
adfm.202305316

17 Functional insulin aspart/insulin degludec-based microneedles for promoting postprandial glycemic 
control.Chen, B. Z., Li, W. X., Feng, Y. H., Zhang, X. P., Jiao, J., Li, Z. L., Nosrati-Siahmazgi, V., Shahbazi, 
M. A. & Guo, X. D., Nov-2023, In: Acta Biomaterialia. 171, p. 350-362 13 p. https://doi.org/10.1016/j.
actbio.2023.09.010

18 Immune homeostasis modulation by hydrogel-guided delivery systems: a tool for accelerated bone 
regeneration.Mi, B., Xiong, Y., Zha, K., Cao, F., Zhou, W., Abbaszadeh, S., Ouyang, L., Liao, Y., Hu, W., 
Dai, G., Zhao, Z., Feng, Q., Shahbazi, M. A. & Liu, G., 31-Jul-2023, In: Biomaterials Science. 11, 18, p. 
6035-6059 25 p. https://doi.org/10.1039/d3bm00544e

19 Immunomodulatory Hydrogels: Advanced Regenerative Tools for Diabetic Foot Ulcer.Xiong, Y., Feng, 
Q., Lu, L., Zha, K., Yu, T., Lin, Z., Hu, Y., Panayi, A. C., Nosrati-Ziahmagi, V., Chu, X., Chen, L., Shahbazi, 
M. A., Mi, B. & Liu, G., 2-Mar-2023, In: Advanced Functional Materials. 33, 10, 23 p., 2213066. https://
doi.org/10.1002/adfm.202213066

20 Injectable, antibacterial, and oxygen-releasing chitosan-based hydrogel for multimodal healing of 
bacteria-infected wounds.Bochani, S., Zarepour, A., Kalantari-Hesari, A., Haghi, F., Shahbazi, M. A., 
Zarrabi, A., Taheri, S. & Maleki, A., 24-Jul-2023, In: Journal of materials chemistry b. 11, 33, p. 8056-
8068 13 p. https://doi.org/10.1039/d3tb01278f

21 Injectable Nanocomposite Hydrogels of Gelatin-Hyaluronic Acid Reinforced with Hybrid Lysozyme 
Nanofibrils-Gold Nanoparticles for the Regeneration of Damaged Myocardium.Carvalho, T., Bártolo, 
R., Pedro, S. N., Valente, B. F. A., Pinto, R. J. B., Vilela, C., Shahbazi, M-A., Santos, H. A. & Freire, C. S. R., 
31-May-2023, In: ACS Applied Materials Interfaces. 15, p. 25860–25872 13 p. https://doi.org/10.1021/
acsami.3c03874
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22 Laponite Composites: In Situ Films Forming as a Possible Healing Agent.Pineda-Álvarez, R. A., Flores-
Avila, C., Medina-Torres, L., Gracia-Mora, J., Escobar-Chávez, J. J., Leyva-Gómez, G., Shahbazi, M. 
A. & Bernad-Bernad, M. J., Jun-2023, In: Pharmaceutics. 15, 6, 21 p., 1634. https://doi.org/10.3390/
pharmaceutics15061634

23 Metal-coordination synthesis of a natural injectable photoactive hydrogel with antibacterial and 
blood-aggregating functions for cancer thermotherapy and mild-heating wound repair.Musaie, K., 
Abbaszadeh, S., Nosrati-Siahmazgi, V., Qahremani, M., Wang, S., Eskandari, M. R., Niknezhad, S. V., 
Haghi, F., Li, Y., Xiao, B. & Shahbazi, M. A., 2023, In: Biomaterials Science. 11, 7, p. 2486-2503 18 p. 
https://doi.org/10.1039/d2bm01965e

24 Microneedles: a novel strategy for wound management.Zhao, Z. Q., Liang, L., Jing, L. Y., Liu, Y., Zhang, 
Y. H., Shahbazi, M-A., Chen, B. Z. & Guo, X. D., 3-May-2023, In: Biomaterials Science. 11, 13, p. 4430-
4451 22 p. https://doi.org/10.1039/d3bm00262d

25 Multifunctional nanostructures: Intelligent design to overcome biological barriers.Azizi, M., Jahanban-
Esfahlan, R., Samadian, H., Hamidi, M., Seidi, K., Dolatshahi-Pirouz, A., Yazdi, A. A., Shavandi, A., 
Laurent, S., Hagh, M. B. O., Kasaiyan, N., Santos, H. A. & Shahbazi, M-A., Jun-2023, In: Materials Today 
Bio. 20, 28 p., 100672. https://doi.org/10.1016/j.mtbio.2023.100672

26 Multifunctional Self-Assembled Peptide Hydrogels for Biomedical Applications.Sedighi, M., Shrestha, 
N., Mahmoudi, Z., Khademi, Z., Ghasempour, A., Dehghan, H., Talebi, S. F., Toolabi, M., Préat, V., Chen, 
B., Guo, X. & Shahbazi, M. A., Mar-2023, In: Polymers. 15, 5, 52 p., 1160. https://doi.org/10.3390/
polym15051160

27 Nanoparticles-based phototherapy systems for cancer treatment: Current status and clinical 
potential.Li, J., Wang, S., Fontana, F., Tapeinos, C., Shahbazi, M-A., Han, H. & Santos, H. A., May-2023, 
In: Bioactive Materials. 23, p. 471-507 10 p. https://doi.org/10.1016/j.bioactmat.2022.11.013

28 Nanostructured multifunctional stimuli-responsive glycopolypeptide-based copolymers for 
biomedical applications.Sedighi, M., Mahmoudi, Z., Ghasempour, A., Shakibaie, M., Ghasemi, F., 
Akbari, M., Abbaszadeh, S., Mostafavi, E., Santos, H. A. & Shahbazi, M-A., Feb-2023, In: Journal of 
Controlled Release. 354, p. 128-145 18 p. https://doi.org/10.1016/j.jconrel.2022.12.058

29 Recent approaches for enhancing the performance of dissolving microneedles in drug delivery 
applications.Bauleth-Ramos, T., El-Sayed, N., Fontana, F., Lobita, M., Shahbazi, M-A. & Santos, H. A., 
Mar-2023, In: Materials Today. 63, p. 239-287 49 p. https://doi.org/10.1016/j.mattod.2022.12.007
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30 Smart alginate inks for tissue engineering applications.Keshavarz, M., Jahanshahi, M., Hasany, M., 
Kadumudi, F. B., Mehrali, M., Shahbazi, M. A., Alizadeh, P., Orive, G. & Dolatshahi-Pirouz, A., Dec-2023, 
In: Materials Today Bio. 23, 22 p., 100829. https://doi.org/10.1016/j.mtbio.2023.100829

31 Strategies to develop polymeric microneedles for controlled drug release.Chen, B. Z., He, Y. T., Zhao, 
Z. Q., Feng, Y. H., Liang, L., Peng, J., Yang, C. Y., Uyama, H., Shahbazi, M. A. & Guo, X. D., Dec-2023, In: 
Advanced Drug Delivery Reviews. 203, 32 p., 115109. https://doi.org/10.1016/j.addr.2023.115109

32 Strategies to prevent water soluble drug leakage from nanovesicles in blood circulation: A coarse-
grained molecular study.Feng, Y. H., Guo, W. X., Li, X., Liu, J., Nosrati-Siahmazgi, V., Toolabi, M., Fei, W. 
M., Cui, Y., Chen, B. Z., Shahbazi, M. A., Zhang, L. J., Zhang, C. Y. & Guo, X. D., 15-Jul-2023, In: Chemical 
Engineering Science. 276, 12 p., 118715. https://doi.org/10.1016/j.ces.2023.118715

33 Surface Decoration of Peptide Nanoparticles Enables Efficient Therapy toward Osteoporosis and 
Diabetes.Huang, T., Wang, G., Shahbazi, M. A., Bai, Y., Zhang, J., Feng, G., Asadian, E., Ghorbani-
Bidkorpeh, F., Yang, Z., Li, Y., Huo, Q., Liu, Y. & Liu, D., 10-Jan-2023, In: Advanced Functional Materials. 
33, 2, 11 p., 2210627. https://doi.org/10.1002/adfm.202210627

34 Targeted protein degradation for the treatment of Parkinson’s disease: Advances and future 
perspective.Amirian, R., Badrbani, M. A., Derakhshankhah, H., Izadi, Z. & Shahbazi, M. A., Oct-2023, In: 
Biomedicine and Pharmacotherapy. 166, 15 p., 115408. https://doi.org/10.1016/j.biopha.2023.115408

35 Tumor-microenvironment double-responsive shrinkable nanoparticles fabricated via facile assembly 
of laponite with a bioactive oligosaccharide for anticancer therapy.Zhong, G., Wang, L., Jin, H., Li, X., 
Zhou, D., Wang, G., Lian, R., Xie, P., Zhang, S., Zheng, L., Qu, X., Shen, S., Shahbazi, M. A., Xiao, L., Li, K., 
Gao, J. & Li, Y., Apr-2023, In: Journal of drug delivery science and technology. 82, 11 p., 104344. https://
doi.org/10.1016/j.jddst.2023.104344

Peterson, Brandon

1 Facile fabrication of microperforated membranes with re-useable SU-8 molds for organs-on-chips.
de Haan, P., Mathwig, K., Yuan, L., Peterson, B. W. & Verpoorte, E., 23-Jan-2023, In: Organs-on-a-Chip. 
8 p., 100026. https://doi.org/10.1016/j.ooc.2023.100026
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Santos, Hélder

1 Acid-labile chemical bonds-based nanoparticles for endosome escape and intracellular delivery. 
Cheng, R., Wang, S. & Santos, H. A., Sept-2023, In: Biomedical Technology. 3, p. 52-58 7 p. https://doi.
org/10.1016/j.bmt.2023.01.001

2 Advanced porous materials for antimicrobial treatment. Miguel Sábio, R., Corrêa Carvalho, G., Li, 
J., Chorilli, M. & Santos, H. A., 31-Oct-2023, (E-pub ahead of print) In: Nano Select. 20 p. https://doi.
org/10.1002/nano.202300114

3 A photoactive injectable antibacterial hydrogel to support chemo-immunotherapeutic effect 
of antigenic cell membrane and sorafenib by near-infrared light mediated tumor ablation. 
Abbaszadeh, S., Eskandari, M. R., Nosrati-Siahmazgi, V., Musaie, K., Mehrabi, S., Tang, R., Jafari, M. R., 
Xiao, B., Hosseinpour Sarmadi, V., Haghi, F., Chen, B. Z., Guo, X. D., Santos, H. A. & Shahbazi, M-A., 11-
Mar-2023, In: Materials Today Bio. https://doi.org/10.1016/j.mtbio.2023.100609

4 Back cover: Enhancing Apoptosome Assembly via Mito-Biomimetic Lipid Nanocarrier for Cancer 
Therapy (Adv. Funct. Mater. 46/2023)Han, H., Chen, J., Li, J., Correia, A., Bártolo, R., Shahbazi, M-A., 
Teesalu, T., Wang, S., Cui, W. & Santos, H. A., 9-Nov-2023. https://doi.org/10.1002/adfm.202370275

5 Cancer Models on Chip: Paving the Way to Large Scale Trial Applications. Gil, J. F., Moura, C. S., Silverio, 
V., Gonçalves, G. & Santos, H. A., 2023, In: Advanced materials. 35, 35, 26 p., e2300692. https://doi.
org/10.1002/adma.202300692

6 Controlled Interfacial Polymer Self-assembly Coordinates Ultrahigh Drug Loading and Zero-Order 
Release in Particles Prepared under Continuous Flow. Zhang, P., Liu, Y., Feng, G., Li, C., Zhou, J., Du, C., 
Bai, Y., Hu, S., Huang, T., Wang, G., Quan, P., Hirvonen, J., Fan, J., Santos, H. A. & Liu, D., Jun-2023, In: 
Advanced materials. 35, 22, 16 p., 2211254. https://doi.org/10.1002/adma.202211254

7 Development of a Time-Dependent Oral Colon Delivery System of Anaerobic Odoribacter splanchnicus 
for Bacteriotherapy. Bosch, B., Moutaharrik, S., Gazzaniga, A., Hiippala, K., Santos, H. A., Maroni, A. & 
Satokari, R., Sept-2023, In: European Journal of Pharmaceutics and Biopharmaceutics. 190, p. 73-80 
21 p. https://doi.org/10.1016/j.ejpb.2023.07.010

8 Development of fast dissolving polymer-based microneedles for delivery of an antigenic melanoma 
cell membrane. Lobita, M. C., El-Sayed, N., Pinto, J. F. & Santos, H. A., 25-Jul-2023, In: International 
Journal of Pharmaceutics. 642, 12 p., 123143. https://doi.org/10.1016/j.ijpharm.2023.123143
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9 Development of siRNA and Budesonide Dual-Loaded Hybrid Lipid−Polymer Nanoparticles by 
Microfluidics Technology as a Platform for Dual Drug Delivery to Macrophages: An in Vitro Mechanistic 
Study. Cerdá, S. L., Fontana, F., Wang, S., Correia, A., Molinaro, G., Tello, R. P., Hirvonen, J., Celia, C., 
Barreto, G. & Santos, H. A., Aug-2023, In: Advanced Therapeutics. 6, 8, 16 p., 2300048. https://doi.
org/10.1002/adtp.202300048

10 Double-Layered Polyvinylpyrrolidone–Poly(Methyl Vinyl Ether-Alt-Maleic Acid) based Microneedles 
to Deliver Meloxicam: An In Vitro, In Vivo and Short-Term Stability Evaluation Study. D’Amico, C., 
Fontana, F., El-Sayed, N., Elbadri, K., Correia, A., Rahikkala, A., Saarinen, J., Shahbazi, M-A. & Santos, H. 
A., Aug-2023, In: Advanced Therapeutics. 6, 8, 10 p., 2300138. https://doi.org/10.1002/adtp.202300138

11 Emerging applications and prospects of NFκB decoy oligodeoxynucleotides in managing respiratory 
diseases. Datsyuk, J. K., Paudel, K. R., Rajput, R., Kokkinis, S., El Sherkawi, T., Singh, S. K., Gupta, 
G., Chellappan, D. K., Yeung, S., Hansbro, P. M., Oliver, B. G. G., Almeida Santos, H., Dua, K. & De 
Rubis, G., 27-Sept-2023, In: Chemico-Biological interactions. 10 p., 110737. https://doi.org/10.1016/j.
cbi.2023.110737

12 Emerging Strategies to Bypass Transplant Rejection via Biomaterial-Assisted Immunoengineering: 
Insights from Islets and Beyond. Abbaszadeh, S., Nosrati-Siahmazgi, V., Musaie, K., Rezaei, S., 
Qahremani, M., Xiao, B., Santos, H. A. & Shahbazi, M-A., Sept-2023, In: Advanced Drug Delivery 
Reviews. 200, 29 p., 115050. https://doi.org/10.1016/j.addr.2023.115050

13 Enhancing Apoptosome Assembly via Mito-Biomimetic Lipid Nanocarrier for Cancer Therapy. Han, 
H., Chen, J., Li, J., Correia, A., Bártolo, R., Shahbazi, M-A., Teesalu, T., Wang, S., Cui, W. & Santos, H. A., 
9-Nov-2023, In: Advanced Functional Materials. 33, 46, p. 1-11 11 p., 2305316. https://doi.org/10.1002/
adfm.202305316

14 Evaluation of cell membrane-derived nanoparticles as therapeutic carriers for pancreatic ductal 
adenocarcinoma using an in vitro tumour stroma model. Tapeinos, C., Torrieri, G., Wang, S., Martins, 
J. P. & Santos, H. A., Oct-2023, In: Journal of Controlled Release. 362, p. 225-242 18 p. https://doi.
org/10.1016/j.jconrel.2023.08.045

15 Fabricated technology of biomedical micro-nano hydrogel. Yang, S., Wang, F., Han, H., Santos, H. A., 
Zhang, Y., Zhang, H., Wei, J. & Cai, Z., Jun-2023, In: Biomedical Technology. 2, p. 31-48 18 p. https://doi.
org/10.1016/j.bmt.2022.11.012
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16 Fabrication of hydrogel microspheres via microfluidics using inverse electron demand Diels-Alder 
click chemistry-based tetrazine-norbornene for drug delivery and cell encapsulation applications. 
Pareja Tello, R., Wang, S., Fontana, F., Correia, A., Molinaro, G., Lopez Cerda, S., Hietala, S., Hirvonen, 
J., Barreto, G. & Santos, H. A., 2023, In: Biomaterials Science. 11, p. 4972-4984 13 p. https://doi.
org/10.1039/D3BM00292F

17 Injectable Nanocomposite Hydrogels of Gelatin-Hyaluronic Acid Reinforced with Hybrid Lysozyme 
Nanofibrils-Gold Nanoparticles for the Regeneration of Damaged Myocardium. Carvalho, T., Bártolo, 
R., Pedro, S. N., Valente, B. F. A., Pinto, R. J. B., Vilela, C., Shahbazi, M-A., Santos, H. A. & Freire, C. S. R., 
31-May-2023, In: ACS Applied Materials Interfaces. 15, p. 25860–25872 13 p. https://doi.org/10.1021/
acsami.3c03874

18 Inside Front Cover: Macrophage Hitchhiking Nanoparticles for the Treatment of Myocardial Infarction: 
An In Vitro and In Vivo Study (Adv. Funct. Mater. 34/2023). Torrieri, G., Iqbal, I., Fontana, F., Talman, 
V., Liljenbäck, H., Putri, A., Nammas, W., Rajander, J., Guo-Li, X., Low, P. S., Teesalu, T., Roivainen, A., 
Hirvonen, J., Ruskoaho, H., Balasubramanian, V., Saraste, A. & Santos, H. A., 22-Aug-2023. https://doi.
org/10.1002/adfm.202370204

19 Introduction to the RSC Advances themed collection on Nanomaterials in drug delivery. Santos, H. A. 
& Savina, I. N., Jan-2023, In: RSC Advances. 13, 3, p. 1933-1934 2 p. https://doi.org/10.1039/D2RA90132C

20 In Vitro Characterization and Real-Time Label-Free Assessment of the Interaction of Chitosan-Coated 
Niosomes with Intestinal Cellular Monolayers. Scurti, E., Martins, J. P., Celia, C., Palumbo, P., Lombardi, 
F., Iannotta, D., Di Marzio, L., Santos, H. A. & Viitala, T., 13-Jun-2023, In: Langmuir. 39, 23, p. 8255-8266 
12 p. https://doi.org/10.1021/acs.langmuir.3c00728

21 In Vitro Study of the Anti-inflammatory and Antifibrotic Activity of Tannic Acid-Coated 
Curcumin-Loaded Nanoparticles in Human Tenocytes: ACS Applied Materials & Interfaces. 
Molinaro, G., Fontana, F., Pareja Tello, R., Wang, S., López Cérda, S., Torrieri, G., Correia, A., Waris, E., 
Hirvonen, J. T., Barreto, G. & A. Santos, H., 17-May-2023, In: ACS Applied Materials & Interfaces. 15, 19, 
p. 23012−23023 12 p. https://doi.org/10.1021/acsami.3c05322

22 Macrophage Hitchhiking Nanoparticles for the Treatment of Myocardial Infarction: An In Vitro and In 
Vivo Study. Torrieri, G., Iqbal, I., Fontana, F., Talman, V., Liljenbäck, H., Putri, A., Nammas, W., Rajander, 
J., Guo-Li, X., Low, P. S., Teesalu, T., Roivainen, A., Hirvonen, J., Ruskoaho, H., Balasubramanian, V., 
Saraste, A. & Santos, H. A., 22-Aug-2023, In: Advanced Functional Materials. 33, 34, 16 p., 2303658. 
https://doi.org/10.1002/adfm.202303658
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23 Microfluidic-Assisted Production of Gastro-Resistant Active-Targeted Diatomite Nanoparticles for 
the Local Release of Galunisertib in Metastatic Colorectal Cancer Cells. Tramontano, C., Martins, J. P., 
De Stefano, L., Kemell, M., Correia, A., Terracciano, M., Borbone, N., Rea, I. & Santos, H. A., 1-Mar-2023, 
In: Advanced healthcare materials. 12, 6, 17 p., 2202672. https://doi.org/10.1002/adhm.202202672

24 Microfluidic-Assisted Production of Gastro-Resistant Active-Targeted Diatomite Nanoparticles for the 
Local Release of Galunisertib in Metastatic Colorectal Cancer Cells (Adv. Healthcare Mater. 6/2023). 
Tramontano, C., Martins, J. P., De Stefano, L., Kemell, M., Correia, A., Terracciano, M., Borbone, N., Rea, 
I. & Santos, H. A., 1-Mar-2023. https://doi.org/10.1002/adhm.202370029

25 Microfluidic preparation and optimization of sorafenib-loaded poly(ethylene glycol-block-
caprolactone) nanoparticles for cancer therapy applications. Känkänen, V., Fernandes, M., Liu, Z., 
Seitsonen, J., Hirvonen, S-P., Ruokolainen, J., Pinto, J. F., Hirvonen, J., Balasubramanian, V. & Santos, H. 
A., Mar-2023, In: Journal of Colloid and Interface Science. 633, p. 383-395 13 p. https://doi.org/10.1016/j.
jcis.2022.11.124

26 Microfluidics as a Tool for the Synthesis of Advanced Drug Delivery Systems. Martins, J. P. & Santos, 
H. A., 28-Apr-2023, Nano- and Microfabrication Techniques in Drug Delivery : Recent Developments 
and Future Prospects. Lamprou, D. (ed.). Cham: Springer International Publishing AG, p. 321-364 44 
p. https://link.springer.com/chapter/10.1007/978-3-031-26908-0_13

27 Multifunctional nanostructures: Intelligent design to overcome biological barriers. Azizi, M., Jahanban-
Esfahlan, R., Samadian, H., Hamidi, M., Seidi, K., Dolatshahi-Pirouz, A., Yazdi, A. A., Shavandi, A., 
Laurent, S., Hagh, M. B. O., Kasaiyan, N., Santos, H. A. & Shahbazi, M-A., Jun-2023, In: Materials Today 
Bio. 20, 28 p., 100672. https://doi.org/10.1016/j.mtbio.2023.100672

28 Mycophenolic Acid-loaded Naïve Macrophage-derived Extracellular Vesicles Rescue Cardiac 
Myoblast after Inflammatory Injury: ACS Applied Bio Materials. Gao, H., Wang, S., Liu, Z., Hirvonen, J. 
T. & A. Santos, H., 2023, In: ACS Applied Bio Materials. 6, 10, p. 4269–4276 8 p. https://doi.org/10.1021/
acsabm.3c00475

29 Nanoparticles-based phototherapy systems for cancer treatment: Current status and clinical 
potential. Li, J., Wang, S., Fontana, F., Tapeinos, C., Shahbazi, M-A., Han, H. & Santos, H. A., May-2023, 
In: Bioactive Materials. 23, p. 471-507 10. https://doi.org/10.1016/j.bioactmat.2022.11.013
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30 Nanostructured multifunctional stimuli-responsive glycopolypeptide-based copolymers for 
biomedical applications. Sedighi, M., Mahmoudi, Z., Ghasempour, A., Shakibaie, M., Ghasemi, F., 
Akbari, M., Abbaszadeh, S., Mostafavi, E., Santos, H. A. & Shahbazi, M-A., Feb-2023, In: Journal of 
Controlled Release. 354, p. 128-145 18 p. https://doi.org/10.1016/j.jconrel.2022.12.058

31 Polyethylene Glycol-Stabilized Gold Nanostars-Loaded Microneedles for Photothermal Therapy of 
Melanoma. El-Sayed, N., Elbadri, K., Correia, A. & Santos, H. A., 3-Nov-2023, In: Advanced Materials 
Technologies. 9 p., 2301159. https://doi.org/10.1002/admt.202301159

32 Porous Silicon Nanocarriers Boost the Immunomodulation of Mitochondria-Targeted Bovine Serum 
Albumins on Macrophage Polarization. Li, J., Fan, J., Gao, Y., Huang, S., Huang, D., Li, J., Wang, X., 
Santos, H. A., Shen, P. & Xia, B., 4-Jan-2023, (E-pub ahead of print) In: Acs Nano. 18 p. https://doi.
org/10.1021/acsnano.2c07439

33 Rational design of a polysaccharide-based viral mimicry nanocomplex for potent gene silencing in 
inflammatory tissues. Gao, H., Wang, S., Long, Q., Cheng, R., Lian, W., Koivuniemi, A., Ma, M., Zhang, 
B., Hirvonen, J., Deng, X., Liu, Z., Ye, X. & Santos, H. A., May-2023, In: Journal of Controlled Release. 357, 
p. 120-132 13 p. https://doi.org/10.1016/j.jconrel.2023.03.037

34 Recent advances in Fenton and Fenton-like reaction mediated nanoparticle in cancer therapy. Han, H., 
Li, J. & Santos, H. A., Sept-2023, In: Biomedical Technology. 3, p. 40-51 12 p. https://doi.org/10.1016/j.
bmt.2022.12.004

35 Recent approaches for enhancing the performance of dissolving microneedles in drug delivery 
applications. Bauleth-Ramos, T., El-Sayed, N., Fontana, F., Lobita, M., Shahbazi, M-A. & Santos, H. A., 
Mar-2023, In: Materials Today. 63, p. 239-287 49 p. https://doi.org/10.1016/j.mattod.2022.12.007

36 Smart Nanoparticle-based Platforms for Regulating Tumor Microenvironment and Cancer 
Immunotherapy. Cheng, R. & Santos, H. A., 2023, In: Advanced healthcare materials. 24 p., 2202063. 
https://doi.org/10.1002/adhm.202202063
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Busscher, Henk

1 A Heterocatalytic Metal-Organic Framework to Stimulate Dispersal and Macrophage Combat with 
Infectious Biofilms. Wu, R., Yu, T., Liu, S., Shi, R., Jiang, G., Ren, Y., Van Der Mei, H. C., Busscher, H. J. & 
Liu, J., 2023, In: Acs Nano. 17, 3, p. 2328-2340 13 p. https://doi.org/10.1021/acsnano.2c09008

2 Macrophage Membrane-Coated, Nanostructured Adsorbent Surfaces in a microfluidic Device for 
Extracorporeal Blood Cleansing in Bacterially Induced Sepsis. Liu, S., van Beuningen, F. E., Xiao, X., Yu, 
L., zhao, J., Shi, R., Ren, Y., Bouma, H., van der Mei, H. C., Liu, J. & Busscher, H., 26-Sept-2023, (E-pub 
ahead of print) In: Advanced Functional Materials. https://doi.org/10.1002/adfm.202305913

3 Magnetically-targetable outer-membrane vesicles for sonodynamic eradication of antibiotic-tolerant 
bacteria in bacterial meningitis. Shi, R., Lv, R., Dong, Z., Cao, Q., Wu, R., Liu, S., Ren, Y., Liu, Z., van 
der Mei, H. C., Liu, J. & Busscher, H. J., Nov-2023, In: Biomaterials. 302, 14 p., 122320. https://doi.
org/10.1016/j.biomaterials.2023.122320

4 Protection of DNase in the shell of a pH-responsive, antibiotic-loaded micelle for biofilm targeting, 
dispersal and eradication. Tian, S., Su, L., An, Y., van der Mei, H. C., Ren, Y., Busscher, H. J. & Shi, L., 15-Jan-
2023, In: Chemical Engineering Journal. 452, 12 p., 139619. https://doi.org/10.1016/j.cej.2022.139619

5 Rapid Bacterial Detection and Gram-Identification Using Bacterially Activated, Macrophage-
Membrane-Coated Nanowired-Si Surfaces in a Microfluidic Device. Liu, S., Wang, H., Yu, L., Ren, Y., 
Bouma, H., Liu, J., van der Mei, H. C. & Busscher, H., 13-Sept-2023, In: Nano Letters. 23, 17, p. 8326–
8330 5 p. https://doi.org/10.1021/acs.nanolett.3c02686

6 Self-Targeted Co-Delivery of an Antibiotic and a Cancer-Chemotherapeutic from Synthetic Liposomes 
for the Treatment of Infected Tumors. Wang, D. Y., Cao, Y., Yang, G., Zhang, S., van der Mei, H. C., Ren, 
Y., van Kooten, T. G., de Groot, D. J. A., de Haan, J. J., Shi, L. & Busscher, H. J., 8-Aug-2023, In: Advanced 
Functional Materials. 33, 32, 14 p., 2215153. https://doi.org/10.1002/adfm.202215153
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Zuhorn, Inge

1 A Review of the Role of Bioreactors for iPSCs-Based Tissue-Engineered Articular Cartilage Reina-
Mahecha, A., Beers, M. J., van der Veen, H. C., Zuhorn, I. S., van Kooten, T. G. & Sharma, P. K., Oct-2023, 
In: Tissue engineering and regenerative medicine. 20, 7, p. 1041-1052 12 p. https://doi.org/10.1007/
s13770-023-00573-6

2 Breaking free: endocytosis and endosomal escape of extracellular vesiclesRibovski, L., Joshi, B. S., 
Gao, J. & Zuhorn, I. S., 2023, In: Extracellular Vesicles and Circulating Nucleic Acids. 4, 2, p. 283-305 23 p. 
https://doi.org/10.20517/evcna.2023.26

3 Cell surface biotinylation to identify the receptors involved in nanoparticle uptake into endothelial 
cells Aliyandi, A., Smit, C. R., Zuhorn, I. S. & Salvati, A., 1-Jan-2023, In: Acta Biomaterialia. 155, p. 507-520 
14 p. https://doi.org/10.1016/j.actbio.2022.11.010

4 Erratum: Breaking free: endocytosis and endosomal escape of extracellular vesicles Ribovski, L., Joshi, 
B., Gao, J. & Zuhorn, I. S., 1-Jul-2023, In: Extracellular Vesicles and Circulating Nucleic Acids. 4, 3, p. 530-
531 2 p. https://doi.org/10.20517/evcna.2023.42

5 Preparation of chaperone-loaded neural stem cell-derived extracellular vesicles to reduce protein 
aggregation in Huntington’s disease cellular modelsJoshi, B. S. & Zuhorn, I. S., 17-Mar-2023, In: STAR 
protocols. 4, 1, p. 102134 22 p., 102134. https://doi.org/10.1016/j.xpro.2023.102134

Sjollema, Jelmer

1 A Universal Nanogel-Based Coating Approach for Medical Implant Materials.Ghosh, D., Keskin, D., 
Forson, A., Rosman, C. W. K., Bron, R., Siebenmorgen, C., Zu, G., Lasorsa, A., van der Wel, P., van Kooten, 
T. G., Witjes, M., Sjollema, J., van der Mei, H. C. & van Rijn, P., Jul-2023, In: Advanced NanoBiomed 
Research. 3, 7, 14 p., 2200141. https://doi.org/10.1002/anbr.202200141

2 Production and Characterization of Graphene Oxide Surfaces against Uropathogens.Belo, S., Sousa-
Cardoso, F., Teixeira-Santos, R., Gomes, L. C., Vieira, R., Sjollema, J., Soares, O. S. G. P. & Mergulhão, F. 
J., Aug-2023, In: Coatings. 13, 8, 17 p., 1324. https://doi.org/10.3390/coatings13081324

1. FOREWORD

2. RESEARCH AT BBT

3. RESEARCH GROUPS AT BBT

4. RESEARCH PROJECTS

5. FACTS AND FIGURES 

6. EDUCATION

7. SCIENTIFIC DISSEMINATION &  
BUSINESS DEVELOPMENT

8. OUTREACH & DISSEMINATION

APPENDIX 1: PHD GRADUATIONS

APPENDIX 2: PUBLICATIONS

COLOPHON

CONTACT

https://doi.org/10.1007/s13770-023-00573-6
https://doi.org/10.1007/s13770-023-00573-6
https://doi.org/10.20517/evcna.2023.26
https://doi.org/10.1016/j.actbio.2022.11.010
https://doi.org/10.20517/evcna.2023.42
https://doi.org/10.1016/j.xpro.2023.102134
https://doi.org/10.1002/anbr.202200141
https://doi.org/10.3390/coatings13081324


Biomaterials and Biomedical Technology (BBT) UMCG - Annual report 202342

van Rijn, Patrick

1 A Universal Nanogel-Based Coating Approach for Medical Implant Materials.Ghosh, D., Keskin, D., 
Forson, A., Rosman, C. W. K., Bron, R., Siebenmorgen, C., Zu, G., Lasorsa, A., van der Wel, P., van Kooten, 
T. G., Witjes, M., Sjollema, J., van der Mei, H. C. & van Rijn, P., Jul-2023, In: Advanced NanoBiomed 
Research. 3, 7, 14 p., 2200141. https://doi.org/10.1002/anbr.202200141

2 Bioinspired Processing: Complex Coacervates as Versatile Inks for 3D Bioprinting.Khoonkari, M., 
Sayed, J. E., Oggioni, M., Amirsadeghi, A., Parisi, D., Kruyt, F., Rijn, P. V., Włodarczyk‐Biegun, M. K. & 
Kamperman, M., 13-Jul-2023, In: Advanced materials. 35, 28, 31 p., 2210769. https://doi.org/10.1002/
adma.202210769

3 Collagen type I alters the proteomic signature of macrophages in a collagen morphology-dependent 
manner.Vasse, G. F., Russo, S., Barcaru, A., Oun, A. A. A., Dolga, A. M., van Rijn, P., Kwiatkowski, M., 
Govorukhina, N., Bischoff, R. & Melgert, B. N., 6-Apr-2023, In: Scientific Reports. 13, 1, 14 p., 5670.
https://doi.org/10.1038/s41598-023-32715-0

4 Fabrication and characterization of organically modified layered double hydroxide/poly (lactic acid) 
nanocomposite by sonication-assisted solution compounding method.Li, L. & van Rijn, P., Sept-2023, 
In: Materials and Design. 233, 10 p., 112196. https://doi.org/10.1016/j.matdes.2023.112196

5 Layered Double Hydroxides as an Intercalation System for Hydrophobic Molecules.Li, L., Sevciuc, A. 
& Rijn, P. V., 2-Dec-2023, In: Nanomaterials. 13, 24, 14 p., 3145. https://doi.org/10.3390/nano13243145

6 Nanogel-based coating as an alternative strategy for biofilm control in drinking water distribution 
systems.Sójka, O., Keskin, D., van der Mei, H. C., van Rijn, P. & Gagliano, M. C., 2023, In: Biofouling. 39, 
2, p. 121-134 14 p. https://doi.org/10.1080/08927014.2023.2190023

7 pH‐Triggered Release and Degradation Mechanism of Layered Double Hydroxides with High Loading 
Capacity.Li, L., Warszawik, E. & Rijn, P. V., 15-Mar-2023, In: Advanced Materials Interfaces. 10, 8, 12 p., 
2202396. https://doi.org/10.1002/admi.202202396

8 Sono-processes: Emerging systems and their applicability within the (bio-)medical field.Siebenmorgen, 
C., Poortinga, A. & van Rijn, P., Nov-2023, In: Ultrasonics sonochemistry. 100, 19 p., 106630. https://
doi.org/10.1016/j.ultsonch.2023.106630
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9 Tailorable and Biocompatible Supramolecular-Based Hydrogels Featuring two Dynamic Covalent 
Chemistries.Marić, I., Yang, L., Li, X., Monreal Santiago, G., Pappas, C. G., Qiu, X., Dijksman, J. A., 
Mikhailov, K., van Rijn, P. & Otto, S., 27-Mar-2023, In: Angewandte Chemie (International ed. in English). 
62, 14, 8 p., e202216475. https://doi.org/10.1002/anie.202216475

10 Zwitterionic poly(sulfobetaine methacrylate)-based hydrogel coating for drinking water distribution 
systems to inhibit adhesion of waterborne bacteria.Sójka, O., van der Mei, H. C., van Rijn, P. & Gagliano, 
M. C., 21-Feb-2023, In: Frontiers in Bioengineering and Biotechnology. 11, 9 p., 1066126.
https://doi.org/10.3389/fbioe.2023.1066126

Sharma, Prashant

1 A Review of the Role of Bioreactors for iPSCs-Based Tissue-Engineered Articular Cartilage.Reina-
Mahecha, A., Beers, M. J., van der Veen, H. C., Zuhorn, I. S., van Kooten, T. G. & Sharma, P. K., Oct-2023, 
In: Tissue engineering and regenerative medicine. 20, 7, p. 1041-1052 12 p. https://doi.org/10.1007/
s13770-023-00573-6

2 Friction reducing ability of a poly-l-lysine and dopamine modified hyaluronan coating for 
polycaprolactone cartilage resurfacing implants.Damen, A. H. A., van Donkelaar, C. C., Sharma, P. K., 
Wan, H., Cardinaels, R., Schmidt, T. A. & Ito, K., Aug-2023, In: Journal of Biomedical Materials Research. 
Part B: Applied Biomaterials. 111, 8, p. 1523-1532 10 p. https://doi.org/10.1002/jbm.b.35251

3 Modulating the water behavior, microstructure, and viscoelasticity of plasma-derived hydrogels 
by adding silica nanoparticles with tailored chemical and colloidal properties.Galeano-Duque, Y., 
Sharma, P. K. & Mesa, M., Mar-2023, In: Materials today communications. 34, 11 p., 105243. https://
doi.org/10.1016/j.mtcomm.2022.105243

4 Quantum Sensing for Real-Time Monitoring of Drug Efficacy in Synovial Fluid from Arthritis Patients.
Elías-Llumbet, A., Tian, Y., Reyes-San-Martin, C., Reina-Mahecha, A., Damle, V., Morita, A., van der 
Veen, H. C., Sharma, P. K., Sandovici, M., Mzyk, A. & Schirhagl, R., 27-Sept-2023, In: Nano Letters. 23, 
18, p. 8406-8410 5 p. https://doi.org/10.1021/acs.nanolett.3c01506

5 Tribology of enzymatically degraded cartilage mimicking early osteoarthritis.Ren, K., Reina Mahecha, 
M. A., Hübner, M., Cui, Z., Kaper, H. J., van der Veen, H. C. & Sharma, P. K., Sept-2023, In: Friction. 11, 9, 
p. 1724-1740 17 p. https://doi.org/10.1007/s40544-022-0701-y
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6 Tribology of Pore-Textured Hard Surfaces under Physiological Conditions: Effects of Texture Scales.
Xi, Y., Choi, C-H., Chang, R., Kaper, H. J. & Sharma, P. K., 16-May-2023, In: Langmuir. 39, 19, p. 6657-6665 
9 p. https://doi.org/10.1021/acs.langmuir.2c03377

Schirhagl, Romana

1 A mesh network of MnO nanowires and CNTs reinforced by molecularly imprinted structures for the 
selective detection of para-nitrophenol.Tehseen, B., Rehman, A., Schirhagl, R., Ashraf, N., Ullah, A., 
Asim, T., Khan, W. S. & Bajwa, S. Z., Jul-2023, In: Journal of materials research. 38, 14, p. 3560-3571 12 
p. https://doi.org/10.1557/s43578-023-01080-z

2 Biocompatible Film-Coating of Magnetic Soft Robots for Mucoadhesive Locomotion.Wang, C., 
Mzyk, A., Schirhagl, R., Misra, S. & Kalpathy Venkiteswaran, V., 23-Jun-2023, In: Advanced Materials 
Technologies. 8, 12, 13 p., 2201813.  https://doi.org/10.1002/admt.202201813

3 Detecting the metabolism of individual yeast mutant strain cells when aged, stressed or treated with 
antioxidants with diamond magnetometry.Morita, A., Nusantara, A. C., Myzk, A., Perona Martinez, F. 
P., Hamoh, T., Damle, V. G., Laan, K. J. V. D., Sigaeva, A., Vedelaar, T., Chang, M., Chipaux, M. & Schirhagl, 
R., Feb-2023, In: Nano Today. 48, 13 p., 101704.  https://doi.org/10.1016/j.nantod.2022.101704

4 Diamond Quantum Sensing Revealing the Relation between Free Radicals and Huntington’s Disease.
Fan, S., Nie, L., Zhang, Y., Ustyantseva, E., Woudstra, W., Kampinga, H. H. & Schirhagl, R., 21-Jun-2023, 
In: ACS central science. 9, 7, p. 1427-1436 10 p.  https://doi.org/10.1021/acscentsci.3c00513

5 Elastic moduli of polyelectrolyte multilayer films regulate endothelium-blood interaction under 
dynamic conditions.Imbir, G., Trembecka-Wójciga, K., Ozga, P., Schirhagl, R. & Mzyk, A., May-2023, In: 
Colloids and Surfaces B: Biointerfaces. 225, 9 p., 113269.  https://doi.org/10.1016/j.colsurfb.2023.113269

6 Fast, Broad-Band Magnetic Resonance Spectroscopy with Diamond Widefield Relaxometry. Mignon,  
C., Ortiz Moreno, A. R., Shirzad, H., Padamati, S. K., Damle, V. G., Ong, Y., Schirhagl, R. & Chipaux, M.,  
28-Apr-2023, In: ACS Sensors. 8, 4, p. 1667–1675 9 p. https://doi.org/10.1021/acssensors.2c02809

7 Fluorescent nanodiamond labels: Size and concentration matters for sperm cell viability. San-Martin, 
C. R., Zhang, Y., Hamoh, T., Berendse, L., Klijn, C., Li, R., Sigaeva, A., Kawałko, J., Li, H. T., Tehrani, J., 
Mzyk, A. & Schirhagl, R., Jun-2023, In: Materials Today Bio. 20, 7 p., 100629. https://doi.org/10.1016/j.
mtbio.2023.100629
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8 Fluorescent Nanodiamonds for Tracking Single Polymer Particles in Cells and Tissues. Li, R., Vedelaar, 
T. A., Sigaeva, A., Zhang, Y., Wu, K., Wang, H., Wu, X., Olinga, P., Wlodarzyk-Biegun, M. K. & Schirhagl, 
R., 5-Sept-2023, In: Analytical Chemistry. 95, 35, p. 13046-13054 9 p. https://doi.org/10.1021/acs.
analchem.3c01452

9 Host-device interactions: exposure of lung epithelial cells and fibroblasts to nickel, titanium, or nitinol 
affect proliferation, reactive oxygen species production, and cellular signaling. Pouwels, S. D., Sigaeva, 
A., de Boer, S., Eichhorn, I. A., Koll, L., Kuipers, J., Schirhagl, R., Heijink, I. H., Burgess, J. K. & Slebos, 
D-J., 24-Jul-2023, In: Journal of Materials Science : Materials in Medicine. 34, 7, p. 38 13 p. https://doi.
org/10.1007/s10856-023-06742-2

10 Intracellular behavior of nanodiamonds functionalized with a zwitterionic shielding moiety. Sigaeva, 
A., Merz, V., Sharmin, R., Schirhagl, R. & Krueger, A., 28-Apr-2023, In: Journal of Materials Chemistry C. 
11, 20, p. 6642-6650 9 p.  https://doi.org/10.1039/d3tc00590a

11 Lipid peroxidation in diamond supported bilayers. Ortiz Moreno, A. R., Li, R., Wu, K. & Schirhagl, R., 
7-May-2023, In: Nanoscale. 15, 17, p. 7920-7928 9 p. https://doi.org/10.1039/d3nr01167d

12 Measuring free radicals with relaxometry: Pioneering steps for measurements in human semen.Li, H. 
T., Schirhagl, R., Eliveld, J., Reyes San Martin, C., Pronk, I., Hoek, A., Cantineau, A. & Mzyk, A., Dec-2023, 
In: Diamond and Related Materials. 140, A, 7 p., 110388. https://doi.org/10.1016/j.diamond.2023.110388

13 Melt electrowritten scaffolds containing fluorescent nanodiamonds for improved mechanical 
properties and degradation monitoring. Wu, X., Vedelaar, T., Li, R., Schirhagl, R., Kamperman, M. 
& Włodarczyk-Biegun, M. K., Jul-2023, In: Bioprinting. 32, 10 p., e00288. https://doi.org/10.1016/j.
bprint.2023.e00288

14 Optimizing Data Processing for Nanodiamond Based Relaxometry. Vedelaar, T. A., Hamoh, T. H., 
Martinez, F. P. P., Chipaux, M. & Schirhagl, R., 5-Jul-2023, (E-pub ahead of print) In: Advanced Quantum 
Technologies. 2300109, 9 p. https://doi.org/10.1002/qute.202300109

15 Prospects of Using Machine Learning and Diamond Nanosensing for High Sensitivity SARS-CoV-2 
Diagnosis. Qureshi, S. A., Aman, H. & Schirhagl, R., Jul-2023, In: Magnetochemistry. 9, 7, 15 p., 171. 
https://doi.org/10.3390/magnetochemistry9070171
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16 Quantum Sensing for Detection of Zinc-Triggered Free Radicals in Endothelial Cells. Wojtas, D., Li, 
R., Jarzębska, A., Sułkowski, B., Zehetbauer, M., Schafler, E., Wierzbanowski, K., Mzyk, A. & Schirhagl, 
R., Nov-2023, In: Advanced Quantum Technologies. 6, 11, 13 p., 2300174. https://doi.org/10.1002/
qute.202300174

17 Quantum Sensing for Real-Time Monitoring of Drug Efficacy in Synovial Fluid from Arthritis Patients.
Elías-Llumbet, A., Tian, Y., Reyes-San-Martin, C., Reina-Mahecha, A., Damle, V., Morita, A., van der 
Veen, H. C., Sharma, P. K., Sandovici, M., Mzyk, A. & Schirhagl, R., 27-Sept-2023, In: Nano Letters. 23, 
18, p. 8406-8410 5 p. https://doi.org/10.1021/acs.nanolett.3c01506

18 Quantum Sensing of Free Radicals in Primary Human Granulosa Cells with Nanoscale Resolution.Lin, 
N., van Zomeren, K., van Veen, T., Mzyk, A., Zhang, Y., Zhou, X., Plosch, T., Tietge, U. J. F., Cantineau, 
A., Hoek, A. & Schirhagl, R., 27-Sept-2023, In: ACS central science. 9, 9, p. 1784-1798 15 p. https://doi.
org/10.1021/acscentsci.3c00747

19 Recent advancements in polymer matrix nanocomposites for bone tissue engineering applications.
Sagadevan, S., Schirhagl, R., Rahman, M. Z., Bin Ismail, M. F., Lett, J. A., Fatimah, I., Mohd Kaus, N. H. & 
Oh, W. C., Apr-2023, In: Journal of drug delivery science and technology. 82, 13 p., 104313. https://doi.
org/10.1016/j.jddst.2023.104313
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Misra, Sarthak

1 A Magnetically-Actuated Coiling Soft Robot With Variable Stiffness. Lloyd, P., Thomas, T. L., 
Venkiteswaran, V. K., Pittiglio, G., Chandler, J. H., Valdastri, P. & Misra, S., Jun-2023, In: IEEE Robotics 
and Automation Letters. 8, 6, p. 3262-3269 8 p. https://doi.org/10.1109/LRA.2023.3264770

2 A Magnetic Bio-Inspired Soft Carrier as a Temperature-Controlled Gastrointestinal Drug Delivery 
System. Heunis, C. M., Wang, Z., de Vente, G., Misra, S. & Venkiteswaran, V. K., Jul-2023, In: 
Macromolecular Bioscience. 23, 7, 9 p., 2200559. https://doi.org/10.1002/mabi.202200559

3 Biocompatible Film-Coating of Magnetic Soft Robots for Mucoadhesive Locomotion. Wang, C., 
Mzyk, A., Schirhagl, R., Misra, S. & Kalpathy Venkiteswaran, V., 23-Jun-2023, In: Advanced Materials 
Technologies. 8, 12, 13 p., 2201813. https://doi.org/10.1002/admt.202201813

4 Closed-Loop Control Characterization of Untethered Small-Scale Helical Device in Physiological Fluid 
with Dynamic Flow Rates. Li, C., Misra, S. & Khalil, I. S. M., May-2023, In: Advanced Intelligent Systems. 
5, 5, 11 p., 2200322. https://doi.org/10.1002/aisy.202200322

5 Collaborative Magnetic Agents for 3D Microrobotic Grasping. Piñan Basualdo, F. N. & Misra, S., Dec-
2023, In: Advanced Intelligent Systems. 5, 12, 9 p., 2300365. https://doi.org/10.1002/aisy.202300365

6 Concentric Tube-Inspired Magnetic Reconfiguration of Variable Stiffness Catheters for Needle 
Guidance. Richter, M., Venkiteswaran, V. K. & Misra, S., Oct-2023, In: IEEE Robotics and Automation 
Letters. 8, 10, p. 6555-6562 8 p. https://doi.org/10.1109/LRA.2023.3307294

7 Embedded 3D printing of dilute particle suspensions into dense complex tissue fibers using shear 
thinning xanthan baths. Trikalitis, V. D., Kroese, N. J. J., Kaya, M., Cofiño-Fabres, C., Ten Den, S., 
Khalil, I. S. M., Misra, S., Koopman, B. F. J. M., Passier, R., Schwach, V. & Rouwkema, J., Jan-2023, In: 
Biofabrication. 15, 1, 14 p., 015014. https://doi.org/10.1088/1758-5090/aca124

8 Field Model Identification and Control of a Mobile Electromagnet for Remote Actuation of Soft 
Robots. Riccardi, A., Furtado, G. P., Sikorski, J., Vendittelli, M. & Misra, S., Jul-2023, In: IEEE Robotics 
and Automation Letters. 8, 7, p. 4092-4098 7 p. https://doi.org/10.1109/LRA.2023.3280814

9 Flagellar Propulsion of Sperm Cells Against a Time-Periodic Interaction Force. Wang, Z., Klingner, A., 
Magdanz, V., Hoppenreijs, M. W., Misra, S. & Khalil, I. S. M., Jan-2023, In: Advanced Biology. 7, 1, 16 p., 
2200210. https://doi.org/10.1002/adbi.202200210
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10 Locally Addressable Energy Efficient Actuation of Magnetic Soft Actuator Array Systems. Richter, M., 
Sikorski, J., Makushko, P., Zabila, Y., Venkiteswaran, V. K., Makarov, D. & Misra, S., 25-Aug-2023, In: 
Advanced science. 10, 24, 11 p., 2302077. https://doi.org/10.1002/advs.202302077

11 Locomotion of bovine spermatozoa during the transition from individual cells to bundles. Zhang, K., 
Klingner, A., Le Gars, Y., Misra, S., Magdanz, V. & Khalil, I. S. M., 13-Jan-2023, In: Proceedings of the 
National Academy of Sciences. 120, 3, 12 p., e2211911120. https://doi.org/10.1073/pnas.2211911120

12 MagNeed - Needle-Shaped Electromagnets for Localized Actuation Within Compact Workspaces. 
Huaroto, J. J., Richter, M., Malafaia, M., Kim, J., Kim, C. S., Park, J. O., Sikorski, J. & Misra, S., 1-Jun-
2023, In: IEEE Robotics and Automation Letters. 8, 6, p. 3907-3914 8 p. https://doi.org/10.1109/
LRA.2023.3273519

13 Magnetic Soft Helical Manipulators with Local Dipole Interactions for Flexibility and Forces. Richter, 
M., Kaya, M., Sikorski, J., Abelmann, L., Kalpathy Venkiteswaran, V. & Misra, S., Jun-2023, In: Soft 
Robotics. 10, 3, p. 647-659 13 p. https://doi.org/10.1089/soro.2022.0031

14 MR-guided HDR prostate brachytherapy with teleoperated steerable needles. de Vries, M., Wijntjes, 
M., Sikorski, J., Moreira, P., van de Berg, N. J., van den Dobbelsteen, J. J. & Misra, S., Oct-2023, In: 
Journal of robotic surgery. 17, p. 2461–2469 9 p. https://doi.org/10.1007/s11701-023-01676-x

15 Navigation of Untethered Small-Scale Helical Devices Using Magnetic System Under Ultrasound 
Guidance. Li, C., Misra, S. & S. M. Khalil, I., Nov-2023, In: IEEE Transactions on Medical Robotics and 
Bionics. 5, 4, p. 1093-1104 12 p. https://doi.org/10.1109/TMRB.2023.3318642

16 Soft Bio-Microrobots: Toward Biomedical Applications. Wang, Z., Klingner, A., Magdanz, V., Misra, S. 
& S. M. Khalil, I., 29-Jun-2023, (E-pub ahead of print) In: Advanced Intelligent Systems. 21 p., 2300093. 
https://doi.org/10.1002/aisy.202300093

17 The Flux One Magnetic Navigation System: A Preliminary Assessment for Stent Implantation. Heunis, 
C. M., Silva, B., Sereni, G., Lam, M. C. W., Belakhal, B., Gaborit, A., Wermelink, B., Geelkerken, B. R. H. 
& Misra, S., Sept-2023, In: IEEE Robotics and Automation Letters. 8, 9, p. 5640-5647 8 p. https://doi.
org/10.1109/LRA.2023.3289108

18 Two-photon microscopy for microrobotics: Visualization of micro-agents below fixed tissue. Huaroto, 
J. J., Capuano, L., Kaya, M., Hlukhau, I., Assayag, F., Mohanty, S., Römer, G. W. & Misra, S., Aug-2023, In: 
PLoS ONE. 18, 8, 17 p., e0289725. https://doi.org/10.1371/journal.pone.0289725
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van Kooten, Theo

1 A Review of the Role of Bioreactors for iPSCs-Based Tissue-Engineered Articular Cartilage. Reina-
Mahecha, A., Beers, M. J., van der Veen, H. C., Zuhorn, I. S., van Kooten, T. G. & Sharma, P. K., Oct-2023, 
In: Tissue engineering and regenerative medicine. 20, 7, p. 1041-1052 12 p. https://doi.org/10.1007/
s13770-023-00573-6

2 A Universal Nanogel-Based Coating Approach for Medical Implant Materials. Ghosh, D., Keskin, D., 
Forson, A., Rosman, C. W. K., Bron, R., Siebenmorgen, C., Zu, G., Lasorsa, A., van der Wel, P., van Kooten, 
T. G., Witjes, M., Sjollema, J., van der Mei, H. C. & van Rijn, P., Jul-2023, In: Advanced NanoBiomed 
Research. 3, 7, 14 p., 2200141. https://doi.org/10.1002/anbr.202200141

3 Self-Targeted Co-Delivery of an Antibiotic and a Cancer-Chemotherapeutic from Synthetic Liposomes 
for the Treatment of Infected Tumors. Wang, D. Y., Cao, Y., Yang, G., Zhang, S., van der Mei, H. C., Ren, 
Y., van Kooten, T. G., de Groot, D. J. A., de Haan, J. J., Shi, L. & Busscher, H. J., 8-Aug-2023, In: Advanced 
Functional Materials. 33, 32, 14 p., 2215153. https://doi.org/10.1002/adfm.202215153

van der Mei, Henny

1 A Heterocatalytic Metal-Organic Framework to Stimulate Dispersal and Macrophage Combat with 
Infectious Biofilms. Wu, R., Yu, T., Liu, S., Shi, R., Jiang, G., Ren, Y., Van Der Mei, H. C., Busscher, H. J. & 
Liu, J., 2023, In: Acs Nano. 17, 3, p. 2328-2340 13 p. https://doi.org/10.1021/acsnano.2c09008

2 A Universal Nanogel-Based Coating Approach for Medical Implant Materials. Ghosh, D., Keskin, D., 
Forson, A., Rosman, C. W. K., Bron, R., Siebenmorgen, C., Zu, G., Lasorsa, A., van der Wel, P., van Kooten, 
T. G., Witjes, M., Sjollema, J., van der Mei, H. C. & van Rijn, P., Jul-2023, In: Advanced NanoBiomed 
Research. 3, 7, 14 p., 2200141. https://doi.org/10.1002/anbr.202200141

3 Identification of Potential Antimicrobial Targets of Pseudomonas aeruginosa Biofilms through a 
Novel Screening Approach. Valentin, J. D. P., Altenried, S., Varadarajan, A. R., Ahrens, C. H., Schreiber, 
F., Webb, J. S., van der Mei, H. C. & Ren, Q., Mar-2023, In: Microbiology Spectrum. 11, 2, 5 p. https:// doi.
org/10.1128/spectrum.03099-22
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4 Macrophage Membrane-Coated, Nanostructured Adsorbent Surfaces in a microfluidic Device for 
Extracorporeal Blood Cleansing in Bacterially Induced Sepsis. Liu, S., van Beuningen, F. E., Xiao, X., Yu, 
L., zhao, J., Shi, R., Ren, Y., Bouma, H., van der Mei, H. C., Liu, J. & Busscher, H., 26-Sept-2023, (E-pub 
ahead of print) In: Advanced Functional Materials. https://doi.org/10.1002/adfm.202305913

5 Magnetically-targetable outer-membrane vesicles for sonodynamic eradication of antibiotic-tolerant 
bacteria in bacterial meningitis. Shi, R., Lv, R., Dong, Z., Cao, Q., Wu, R., Liu, S., Ren, Y., Liu, Z., van 
der Mei, H. C., Liu, J. & Busscher, H. J., Nov-2023, In: Biomaterials. 302, 14 p., 122320. https://doi.
org/10.1016/j.biomaterials.2023.122320

6 Nanogel-based coating as an alternative strategy for biofilm control in drinking water distribution 
systems. Sójka, O., Keskin, D., van der Mei, H. C., van Rijn, P. & Gagliano, M. C., 2023, In: Biofouling. 39, 
2, p. 121-134 14 p. https://doi.org/10.1080/08927014.2023.2190023

7 Protection of DNase in the shell of a pH-responsive, antibiotic-loaded micelle for biofilm targeting, 
dispersal and eradication. Tian, S., Su, L., An, Y., van der Mei, H. C., Ren, Y., Busscher, H. J. & Shi, L., 15-Jan-
2023, In: Chemical Engineering Journal. 452, 12 p., 139619. https://doi.org/10.1016/j.cej.2022.139619

8 Rapid Bacterial Detection and Gram-Identification Using Bacterially Activated, Macrophage-
Membrane-Coated Nanowired-Si Surfaces in a Microfluidic Device. Liu, S., Wang, H., Yu, L., Ren, Y., 
Bouma, H., Liu, J., van der Mei, H. C. & Busscher, H., 13-Sept-2023, In: Nano Letters. 23, 17, p. 8326–
8330 5 p. https://doi.org/10.1021/acs.nanolett.3c02686

9 Self-Targeted Co-Delivery of an Antibiotic and a Cancer-Chemotherapeutic from Synthetic Liposomes 
for the Treatment of Infected Tumors. Wang, D. Y., Cao, Y., Yang, G., Zhang, S., van der Mei, H. C., Ren, 
Y., van Kooten, T. G., de Groot, D. J. A., de Haan, J. J., Shi, L. & Busscher, H. J., 8-Aug-2023, In: Advanced 
Functional Materials. 33, 32, 14 p., 2215153. https://doi.org/10.1002/adfm.202215153

10 Zwitterionic poly(sulfobetaine methacrylate)-based hydrogel coating for drinking water distribution 
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