TESTING:

- in vitro (suitable cell systems)
- in vivo (laboratory animals / large animals)
- clinical studies (in compliance with regulatory system)

in vitro testing:
the most suitable model for the experimental question
Cell lines

Rat Embryonic Stem Cells

HUVECs

ROBUST AND RELIABLE
READOUTS

FBJ

Fibroblasts

Cell-based High Content Screening

Keratinocytes
Endothelial cells
…
Fetal/neonatal cortical neurons / astrocytes

Culture conditions
mimicking physiological
or pathological processes

Primary cultures

Excitotoxicity
Oxygen-glucose deprivation
Inflammation

Fetal/adult NSC-derived oligodendrocyte precursor cells
PDGFRα 0-6DIV
NG2

OPCs

CNPase
MBP

myelinating oligos

12DIV

40µm

To analyze the WHOLE culture
using automated workflows

in vitro testing: safety and efficacy studies
Safety

Efficacy

GLP studies

nanoparticles

integrins linkers

PEMFs

Cell lines
DITNC1 (astrocytes)

Primary cultures
OPCs

Cell lines
HUVEC

Primary cultures
cortical neurons / astrocytes

Release of T3 from the NPs and
cell internalization

Anti-angiogenic effect of an
integrin linker

PEMFs exposure protection on
excitotoxicity
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In vitro tests on human cell
lines (fibroblast, keratinocyte,
endothelial cells):
- Viability
- Migration
- Tube-fomation assay

In vitro tests on primary
neural cells:
- Viability
- Neurite elongation
- Synaptic markers
maturation

Rare
diseases

Metabolic and
Epithelial Nervous system
Endocrine diseases

in vivo testing:
customized models and traslational approach
Spinal Cord Injury
Experimental Allergic Encephalomyelitis
Neonatal Hypoxia/Ischemia

Complex behaviours
Trascriptomic
Proteomic

Skin Ulcers

Microscopical anatomy

Dry eye

Diabetes
Non-thyroid illness syndrome

CDKL5

RAD21

SPG9

PkU

AGU

High throughput technologies:

Analytic systems
- Gene expression analysis:
- single gene expression
- Pathway arrays

Biomarkers in biological fluids
(multiparametric technologies)

- Proteins quantification:
- multiparametric (xMAP)
- single analyte (ELISA/xMAP)
- single analyte (western blot)
- Small molecules quantification (AA)
- Microscopy
- Epifluorescence
- Confocal imaging
- 3D/4D image analysis
- Laser microdissection

xMAP® technologies

Suitable for:
• preclinical safety studies (GLP certified)
• clinical studies (GCP-compliant)
• high throughput screening studies

in vitro testing: safety and efficacy studies
Efficacy, nanoparticles

Nanoparticle-conjugated T3 induces OPCs
differentiation toward myelinating oligodendrocytes
with the same efficiency as soluble T3

Product 2
Nanoparticles for drug controlled release in multitarget therapy for SCI

Caudal >>>>>> Rostral

T3-releasing nanoparticle biodistribution in the spinal cord

T3, nanoparticles
Ibuprofen, via Alzet osmotic minipump
NGF, subdural and ev

Product 2
Molecular and functional effects after in vivo administration
Three drugs were simultaneously administered in spinal cord injured rats:
1. antiinflammatory drug: systemic ibuprofen via Alzet minipump
2. Promyelinating drug:
local T3-releasing nanoparticles
3. Neuroprotective drug: local and systemic (ev) Nerve growth Factor

Short term results (8 DPL):

Long term results (60 DPL):

- Decreased glutamate content in the spinal
cord
- Decreased astrocyte activation
- Re-balance of microglia population by
selective reduction of M1 subtype

- Functional improvement in the RotaRod test,
exploring the sensory-motor integrazione
- Increase in the myelin basic protein expression
level rostrally to the lesion core

Simultaneous administration of ibuprofen, T3-loaded nanoparticles in spinal cord injured rats:
• Decreased local inflammation
• Improved the locomotor outcome
• Restore myelin protein synthesis

Product 4
Functionalized electrospun scaffold with integrin linkers, to improve the homing process during cell
therapies, using mesenchimal stem cells, in chronic ulcers. Functional and morpholoigcal results.
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large animal model:
in vitro testing for an integrin agonist
in vitro

1) Gene expression analysis
of target integrins
(3 doses)

Wharton’s Jelly
derived MSCs

3 different cultures

Adult adipose-tissue
derived MSCs

Primary cultures

Clinical approach to
spontaneous diseases

2) Cell adhesion assay
- GM18 coating
(3 doses; 4 time points)
- GM18 conditioning
(3 doses; 4 time points)
- PLLA electrospun
(3 concentrations)
3) Cell growth
(3 doses; 6 days)

Results
•
•
•
•
•

Soluble GM18 exposure increases cell
adhesion of AT-MSCs
Soluble GM18 exposure affects cell adhesion
of WJ-MSCs
Soluble GM18 exposure affects population
doublings
GM18 exposure deregulates gene expression
of target integrins
GM18 does not affect adhesion on PLLA
scaffold

AT-MSCs: mesenchymal cells derived from equine
adipose tissue
WJ-MSCs: mesenchymal cells derived from equine
Wharton jelly
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