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RMS Foundation is a 37-year-old non-profit organization dedicated to orthopedics and osteosynthesis. As 
ISO 17025 certified testing laboratory, it offers services in medical and materials technology as well as process 
engineering. RMS research is focused on one hand on the function, regeneration and replacement of the 
musculoskeletal system, and on the other hand on shape-specific manufacturing, the processing and 
characterization of materials and surfaces, and the evaluation of materials, technologies and processes. 
 
Within the SNSF Sinergia project SLIHI4BONE (collaboration partners: R. Müller, Laboratory for Bone 
Biomechanics, ETH Zurich; E. Wehrle, ARI Davos; M. Bohner, RMS Foundation, Bettlach), we offer a  
 

PhD position (100%) 
on 

“Osteoinductive bioceramics” 
 
The “Bioceramics & Biocompatibility” group led by Marc Bohner will host the position. The goals of the 
group include the synthesis, nanostructuration, and use of various calcium phosphates, the improvement of 
present delivery techniques for bone substitutes (in particular calcium phosphate and polymer cements), and 
the application of these materials, methods, and concepts in clinical applications. 
 
The PhD position is embedded within the SNSF Sinergia project SLIHI4BONE (project start 01.04.2023; 
duration: up to 4 years) focusing on a newly-proposed mechanism explaining the formation of bone in soft 
tissue, the so-called heterotopic ossification (doi: 10.1016/j.mattod.2018.10.036). According to this 
mechanism, tissue mineralization may provoke a sustained local ionic homeostatic imbalance (SLIHI), and 
this local decrease in extracellular calcium may modulate inflammation to trigger bone formation. The 
general project aim is to assess the validity of this mechanism and to use it for healing large bone defects.  
 
Heterotopic ossification (HO) is a very common and sometimes highly debilitating pathology characterized 
by the formation of mature bone in soft tissues. The underlying mechanisms are still poorly-understood and 
therapies to prevent and heal HO have a low efficiency. It is not uncommon that bone has to be removed 
surgically. This formation of bone in soft tissue is the result of an osteoinductive process during which stem 
cells are differentiated into bone cells. This property is essential to treat large bone defects. Currently, 
osteoinduction can be achieved by the implantation of bone morphogenetic proteins (BMPs), but the safety 
of BMP has been questioned. Another approach is to implant osteoinductive bone graft substitutes, but their 
potency is low and the underlying mechanisms are still debated. Demonstrating that a low extracellular 
calcium concentration is key in triggering bone formation and having a better understanding of this process 
could open up new opportunities in the design of potent osteoinductive bone graft substitutes and the 
treatment of impaired bone healing.  
 
Project team and setup: Within the project we will follow a multidisciplinary collaborative approach for 
which we are recruiting 3 PhD students focusing on material science (PhD position at RMS Foundation), in 
vivo imaging/computational methods (PhD position at LBB, ETHZ) and in vivo molecular biology (PhD position 
at ARI). An additional Postdoc position (at LBB, ETHZ) will be focusing on the development of multiphoton 
imaging technology. This multidisciplinary team setup will allow to design calcium phosphate materials with 
controlled architecture, composition, and to assess their rate of mineralization in vitro and in vivo. The level 
of extracellular calcium and the tissue response around the materials will be followed by multimodal 
approaches including (among others) time-lapsed in vivo imaging, multiphoton microscopy, spatial 
transcriptomics and proteomics.  
 

https://doi.org/10.1016/j.mattod.2018.10.036
https://www.bone.ethz.ch/the-group/open-positions.html
https://careers.aofoundation.org/search
https://www.bone.ethz.ch/the-group/open-positions.html
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For the material science package within SLIHI4BONE, we are looking for a motivated PhD candidate. The 
successful candidate will closely interact with the Sinergia collaboration partners at ETH Zurich and AO 
Foundation. The PhD candidate will be enrolled in the PhD program of ETH Zurich. Tasks and activities will 
include: 
 

• Design of calcium phosphate bone graft substitutes with controlled chemistry and 3D geometry. 

• Synthesis of calcium-deficient hydroxyapatite (CDHA), a mineral very similar to the mineral of bone. 

• Control of the ionic exchange between CDHA and physiological solutions. 

• In depth characterization of CDHA surface layer and its evolution in aqueous systems. 

• Production of the samples used in the animal experiments and characterization (chemically, 
physically) of their properties before, during, and after implantation. 

 
Your profile: 

• MSc in Materials Science, Materials Chemistry, Pharmaceutical Science, Chemical Engineering, 
Biomedical Engineering, or similar field.  

• Strong background in physical chemistry and an interest for mineralization and transport 
phenomena.  

• Excellent communication skills in English (oral and written). German knowledge is an advantage. 

• High motivation, strong interest in musculoskeletal research, durability to cope with challenges. 

• Ability to solve complex tasks in a highly independent manner. 

• Eligibility to apply and obtain a Visa for temporary residence is Switzerland. 

• Familiarity with a cross-cultural/interdisciplinary environment is an advantage. 
 
We offer: 
• An interesting and varied job in exciting and innovative organizations. 
• Working in a highly committed multidisciplinary team. 
• Regular meetings and close collaboration with the Sinergia project partners. 
• RMS Foundation offers progressive terms of employment. 
• Enrolment in the PhD program of ETH Zurich. 
 
For further information please contact Dr Marc Bohner at marc.bohner@rms-foundation.ch or visit our 
website https://www.rms-foundation.ch/en/home.html. If you meet the requirements of this challenging 
opportunity (anticipated start date 01.04.2023), please send your application (motivation letter, CV, recent 
photograph, certificates, reference letters, etc.) per e-mail to Carmen Zeller (carmen.zeller@rms-
foundation.ch).  

https://www.rms-foundation.ch/en/home.html

