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Project Idea: 3D in vitro biotechnological models to 
study gut MicRobiota Influence on bone RemOdeling and 
Repair  (MIRROR) 

Supervisor: Prof. Monica Mattioli-Belmonte

Background: The human gut microbiota (hGM) is essential for 
maintaining the host's physiological functions, impacting both the gut 
and remote organs, including bones. Research shows that dysbiosis 
(i.e., alterations in hGM composition) could lead to bone diseases like 
osteoporosis and osteoarthritis. These conditions affect millions and 
pose a serious health risk in an ageing population.  The mechanisms 
and mediators of the hGM-gut-bone axis remain unclear, and the 
methods and tools for studying it are still being investigated. Multi-
tissue culture systems may serve as effective in vitro tools for 
exploring multi-system human pathophysiological conditions, 
addressing limitations faced by traditional animal in vivo models.

3D in vitro model of the human GM by 
culturing the microorganisms on an 
electrospun gelatine structure

in vitro intestinal barrier (i.e.  epithelial 
cells with appropriate apical and lateral 
specializations). 

In vitro bone tissue replica (i.e. osteoblasts -
and osteoclasts co-cultured on appropriate 
surfaces). 

Pillars of the research project: 

Each module will include a bioinspired scaffold, produced 
through advanced biofabrication technologies, in 
collaboration with the Centre Piaggio of the University of 
Pisa, capable of recreating the appropriate local 
microenvironment

Aim: The MIRROR project aims to develop independent 3D in 
vitro modules that model the hGM, gut, and bone, intended 
for use in a modular bioengineered multi-organ in vitro 
platform (MOP).

Candidates with experience in in vitro models for medical research, cell-

based assays, tissue engineering, and biomaterials are encouraged to apply. 

This opportunity is ideal for individuals who value interdisciplinary 

collaboration and are dedicated to developing innovative solutions for 

biomedical applications. Other backgrounds relevant to the supervisor’s 

expertise and project objectives will also be considered and evaluated


	Diapositiva 1
	Diapositiva 2
	Diapositiva 3
	Diapositiva 4
	Diapositiva 5

