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PRESENTATION OF THE ART-BIOPRINT

A structure created by Inserm and making part from the 
BioTis laboratory (Inserm U1026)

• Specialized in bioprinting.

• Improving research and visibility in the field at national 
and international level.

• Providing scientific and technological support to Inserm
laboratories.

• A pool of engineers directed by J.C. Fricain (PUPH) and 
coordinated by H. De-Oliveira (research engineer).
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EXPERTISE

Human cellular 
models:

hUVECs, hPECs, 
human skin fibroblasts, 

hSCAPS,  hBMSCs, 
hADSCs, iPS, several

cell lines.

Printing 
technologies:

Laser-assisted, 
microextrusion, 

Inkjet and 
stereolithography.

Evaluation:
Histology

3D reconstruction
Time-lapse
Proteomics
Genomics

Bioink
development: 
Collagen, collagen

MA, Gelatin MA, HA, 
HAMA, Laminin-

derived, ECM-derived. 
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TECHNOLOGIES ON SITE
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4 types of bioprinting technologies on the structure.

Þ 6 bioprinters (3 prototypes).
Þ 2 multimodal bioprinters.

Laser assisted
(2 printers)

Inkjet + 
microextrusion

(1 printer)

microextrusion
(2 printers)

Photolithography
(1 printer)Tools to implement various biofabricated products.
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COLLABORATIONS
AND FINANCIAL SUPPORT
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overall activity will be strongly interconnected between partners, thanks 
to the WP and management organization aiming to integrate the 
respective technologies and create synergies and complementariness of 
each other. FORCE REPAIR partners are extremely experienced in 
performing joint research activities, including large collaboration 
networks.  
The coordinator is CID, a Spanish research centre with recognised 
trajectory in Europe and strong links to the industry focusing its activity 
on the exploitation of its results via licensing of their current patents. 
CID has created 2 spin off companies, EMISSARY and KUSUDAMA 
from the outcome of PeptiCaps and PneumoNP EU funded projects. 
CID has deep experience in the development of biomaterials with a 

particular focus on drug delivery systems and medical devices. CID will bring its patented technologies of HA-based 
capsules containing anti-inflammatory and antibacterial drugs, together with the HA-based dynamic hydrogel to 
create a first bio-ink composition that will be further enriched with the ELP peptide specifically engineered by the 

partner CNRS and the WGC commercial formulation from HCELL 
(WP1). The partner CNRS has a long track record of scientific expertise 

on biocompatible-engineered polypeptides with highly promising results in tissue engineering, and HCELL is the 
biopharmaceutical partner which brings to the FORCE REPAIR consortium wide expertise on the development and 
manufacturing of novel medical devices for regenerative medicine. The close collaboration between these three 
partners (CID, CNRS and HCELL) will be crucial for the development of a multifunctional bio-ink with anti-
inflammatory, antibacterial and pro-regenerative properties.  
To print the scaffold, FORCE REPAIR has recruited 2 research centres (IDO, VICOM) with a broad knowledge on 
advance manufacturing and 3D-impresion techniques. IDO will support CID for the optimisation of the bio-ink 
composition (WP1) and will establish the bio-ink needs for a successful 3D-printing and an optimal 3D-printing 
protocol (WP2). The design of the 3D-bioprinter prototype and the validation of the protocols will be successfully 
reached by close collaboration between IDO and VICOM. VICOM will protocols and parameters for the development 
of customised software for bioprinting trajectories and predicting mechanical stimulation of the scaffolds.   
The bioactivity and biocompatibility in vitro testing (WP3) of the bio-inks (WP1) and 3D-printed scaffolds (WP2) 
fall on the partners UPO, HCELL and INSERM. UPO has a strong expertise in the biological evaluation of 
biomaterials and will be involved in the in vitro assessment of the developed NCs, bio-inks and scaffold, against 
infections caused by the most relevant patogens involved in chronic wound. UPO also provides FORCE REPAIR 
with immunological expertise with a particular focus on multidimensional single-cell technologies to evaluate 
immune response. The partner INSERM has large experience in innervation, angiogenesis, and proteomics analysis. 
The biological in vitro evaluation from UPO and INSERM, together with the cytocompatibility studies (HCELL) 
will provide FORCE REPAIR (WP3) with a selection of biocompatible components (loaded NCs, bio-ink) and 
scaffold that will be validated ex-vivo by the partner AKR. AKR has developed proprietary assay systems, using 
wound exudates from patients to characterize wounds of different etiologies and to demonstrate the progression from 
a chronic to a healing wound in individual patients. The in vivo validation (WP4) of the multifunctional scaffold 
selected in WP3 will be performed by the partner JOAN, a research and technology centre with a great portfolio and 
high-quality research infrastructure to perform ex-vivo and in vivo preclinical analysis.  
The partner ASPH will ensure that along the FORCE REPAIR project all the regulatory requirements are fulfilled 
(WP5). ASPH have experience in the regulatory activities from early development and proof of concept throughout 
clinical phases and marketing approval for innovative medicinal products and medical devices. The regulatory 
roadmap will necessarily be aligned with the HTA designed (WP6) by the partner BETT who has a large experience 
in the field of medical and emerging technologies. Close collaboration between ASPH and BETT will ensure that all 
FORCE REPAIR activities are carried out under a rigorous regulatory guidance, while socioeconomical and cost 
benefit aspects are also established. 
In summary, we have a combination of essential expertise on board, and the necessary infrastructure required to form 
a successful project. The consortium consists of world-leading experts who are delighted at the prospect of not only 
working together, but also including a younger generation of scientists, in this project. The FORCE REPAIR team 
involves nine out of fourteen female key members, promoting gender balance in management and decision-making. 
Furthermore, each research partner is committed to the highest ethics standards and will act according to the national 
and European regulation (Directive 2006/54/EC), including EC gender mainstream strategies. We all declare that 
everybody is treated equally and respectfully regardless of nationality, ethnic, sex and gender like the ongoing good 
practises in our organisations. When hiring new personnel, the decisions are solely based on scientific/technical 
ground, i.e. the expertise of the person and their suitability for the devoted project.  

Figure 8. FORCE REAIR consortium 
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CONCLUSION

https://www.artbioprint.fr
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