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4. The importance of in parallel in vitro-ex vitro studies
• to assess natural and proliferative capacity and persistency of ATMPs
• to evaluate biodistribution, proliferative capacity and tumorigenic 

potential of ATMPs
• to define the possible mechanisms of action in a less complex

microenvironment
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INTRODUCTION

Accelera workflow in three case-report studies of ATMPs

STUDY CONTENT

STUDY WORKFLOW 
• Application of a Case-by-Case custom-tailored strategy

• Evaluation of ad-hoc study objectives, model selection, study design and duration, GLP or non-GLP status, potential immunogenicity
• Use of an Integrated Approach between Efficacy and Safety studies

EFFICACY STUDIES

➢ Among the large panel of custom-
tailored models available in 
Accelera, the most appropriate 
tumor model is selected for efficacy 
non-GLP studies

➢ A range of doses and dosing schedule are tested

➢ Efficacy final outcome is evaluated as tumor growth inhibition and survival
time

➢ Any adverse effect that may affect the effectiveness of the treatment is
assessed and documented

SAFETY STUDIES

CURRENT DEVELOPMENT PLAN
Test Item:
- Storage condition
- Type of formulation
- Method and frequency of preparation
- Stability

In vivo Efficacy Studies

In vivo Safety Studies

Bioanalysis:
- Specificity
- Sensitivity
- Tissue selection

Bioanalysis methods:
- Immunohistochemistry set up and markers
- Flow cytometry set up and markers selection
- Molecular analysis: qPCR/ddPCR

➢ Evaluation of any sign of toxicity in immunodeficient non-tumor bearing 
mice 

➢ GLP and non-GLP studies

➢ Single and Repeated dose administration

➢ Study duration up to 6 months post ATMPs administration 

➢ Dose Range Finding (DRF), up to 5 tested doses

➢ In vivo Tumorigenicity 

➢ Bio-distribution and persistency evaluated with 
biomolecular and immuno-histochemical analysis

Biological samples

Representative Kaplan-Meier curveRepresentative Tumor growth inhibition images

FACS analysis DNA sequencingClinical pathology

➢ Samples collection at intermediate timepoints and final sacrifices:
• FACS analysis
• Immuno-histochemistry investigations

• Clinical pathology: hematology, serum chemistry and cytokines
• qPCR/ddPCR

➢ Route of administration envisage for clinical application

OPEN POINTS OF DISCUSSION
1. ATMPs classification

• to properly address borderline cases (cell
derivatives e.g. nEV)

• to confirm the medicinal product framework and its
application

• to tailor the dialogue with regulatory authorities

2. Selection of species and models: immunocompromised vs 
immunocompetent or humanized

• to elucidate the impact of a functional immune system, cytokines, 
chemotactic signaling and cell-cell interaction on engraftment, 
migration and toxicities of ATMPs, in a complex “close-to-human” 
in vivo microenvironment  

In recent years, a new class of biologic products called in Europe “Advanced Therapy Medicinal Products (ATMPs)”, is under study and development for clinical use in human.

Four classes of ATMPs can be recognized: Cell Therapy - Gene Therapy - Tissue Engineered - Combined ATMPs with broad range of clinical applications.

ATMPs development is complex to manage and challenges to clinical translations continues to arise.
A dynamic dialogue between developers and regulatory entities need to be addressed to facilitate clearer regulatory guidelines.Open Issues
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3. The importance of preclinical safety study duration
• to investigate long-term and delayed aderse effects
• to establish the scheme and actions required for 

long-term follow-up in human

CAR T cells Human Mreg Cells: M2-polarised 
regulatory macrophages

Nano Extracellular Vesicles (nEV): from 
human adult stem cells
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A) Lungs, normal parenchyma (40x) 
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