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Bone consolidation failure

Delayed union and non-union fractures represent the inability of bone to heal without further intervention.

Identified based on radiological, clinical, and temporal criteria.

Patients show pain at the fracture site, inability to bear weight, and associated disability. 

Definitions: 

• Delayed union has been defined as the absence of bone bridging and the presence of fracture line 
after three to six months, reaching the definition of non-union nine months after the original 
fracture with lack of progressive signs of bone healing over three consecutive months. However, 
fractures with more than six months without consolidation are frequently considered non-union 
and have been identified as the preferred option for surgeons to intervene.[Megas,2005, Ozkan
2019, Nicholson 2021]

• A well-accepted alternative and practical definition of non-union is a fracture that in the opinion of 
the treating physician has no possibility of healing without additional intervention.[Schmal 2020]

• Further, fractures that fail to heal after a first non-union therapeutic procedure are defined as 
recalcitrant non-union.[Wiss 2021]
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Reborne

Orthounion

“REgenerating BOne defects using New biomedical Engineering approaches.”
FP7-HEALTH-2009-1.4-2 Large-scale integrating Project under G.A. 241879,
2010-2015. Coordinator: Pierre Layrolle (INSERM). Co-coordinator: Luc
Sensebé (EFS).

“ORTHOpaedic randomized clinical trial with expanded bone marrow MSC and
bioceramics versus autograft in long bone nonUNIONs.” H2020-SCI-PM-11-
2016-17 Large-scale integrating Project under G.A. 733288, 2017-2022.
Coordinator: Enrique Gómez Barrena (UAM). Co-coordinator: Cristina
Avendaño (SERMAS-FIBHUPH).

The “ORTHOpaedic treatment with ALLOgenic ATMPs in long bone
delayed UNION and non-union fractures”. HORIZON Research and Innovation
Actions, in the topic HORIZON-HLTH-2023-TOOL-05-01: Clinical trials of
combined ATMPs, G.A.: 101137464, 2023-2028. Coordinator: Cristina
Avendaño-Solà (SERMAS).

BACKGROUND
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HORIZON-HLTH-2023-TOOL-05-01: Clinical trials of combined Advanced Therapy Medicinal Products (ATMPs) 



OBJECTIVES AND AMBITION
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a) Towards a more accessible combined ATMP. 

Switch to allogeneic. Off-the-shelf clinical doses with easier logistics

Need for a clinical trial to confirm efficacy

Extended indication 

Sustainable access within Health Services

b) Towards a reliable and consistent ATMP

Creation of a MCB from selected donors

c) Further improvements of access and sustainability

New presentation with easier logistics. 

Non-animal models to facilitate new developments



SPECIFIC OBJECTIVES
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SO1: To develop a universal therapy for delayed union and non-union fractures of long bones. 

To achieve this, an adaptive, open, multicentre, multinational clinical trial is designed to prove that allogeneic 
bone marrow mesenchymal cells (allo-BM-MSC) combined with a biomaterial is effective in healing delayed 
union and non-union long bone fractures one year after surgery. 

SO2: To provide a ready-to-use and off-the-shelf allogenic combined ATMP (allo-BM-MSC plus biomaterial), 
with optimized production through the use of a potency-driven master cell bank obtained from a pool of 
healthy volunteer donors selected by their bone formation potential.

SO3: To provide a new therapy that improves the current outcome of non-healed fractures at an affordable 
cost for the EU Health Systems and in compliance with all regulatory requirements for approval. 

SO4: To provide scientific information and laboratory models for assessing the potential for bone 
regeneration of different combined ATMP products, helping biomaterial companies to develop and get to the 
market with other new combined ATMP usable for the heterogeneous unmet medical need that exists in the 
bone regeneration field. 
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Reparto de tareas y PRESUPUESTO!
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Kick-off meeting. 7-8 March 2024
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Annual meeting. 6-7 March 2025
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Thank you!


