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Tejido Adiposo
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Funciones del Tejido Adiposo

* [e|ildo conectivo laxo: grasa blanca unilocular

«Organo endocrino: leptina, adiponectina,
angiotensina, etc

*Soporte y proteccion mecanica
e Aislamiento téermico
*Reserva energetica

eFuente de células: abundante, accesible y rica en
células




Aislamiento de Fraccion Estromal Vascular (SVF)
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Alslamiento SVF

Adipose

( -1( ) Oil
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Que es la SVF ?

© Fraccion Estromal Vascular (SVF-FVE): Poblacion
heterogénea de distintos tipos celulares obtenidos mediante
disociacion del tejido adiposo y centrifugacion.

- NO contiene adipocitos.

- (Células aisladas del componente estromal del tejido.

q Od layer =

Mature adpocytes —
AQueous layer

Sromal vascutar faction (SVF) ——————

—

Tejido Adiposo Tejido disociado Suspension Celular: SVF



SVF: Propiedades Biologicas

1.Produccion Factores Troficos

2.Capacidad de diterenciacion

3.Inmunomodulacion

4.Angiogénesis
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SVF: Propiedades Biologicas

Adlpose Tissue
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Analisis y Caracterizacion SVF

Volumen Grasa Procesado 10 - 300 cc
Tiempo del proceso 30-180 minutos
Rendimiento (Células nucleares por gramo) 0,05 - 1,5 millones
Niveles de Endotoxinas (EU/ml) 0-20 EU/m|
Esterilidad (Microbiology: BactAlert) Negativo

Actividad Colagenasa Residual < 20 CDU/m|
CFU-F Assays 0,1-5 %

CD45, CD34,

Caracterizacion Celular por citometria de flujo CD31, etc



SVF:. Caracterizacion celular por citometria de flujo

g * Hematopoietic cell - 3 ASCs
- it vl 1T dc; e ALTO % de PROGENITORES ESTROMALES (CD34 +)
A A R o N A R BAJAS CANTIDADES DE CELULAS SANGUINEAS
CD34 (CD45+)
[%] sl BAJOS NIVELES DE ERITROCITOS
é 304 o B
§ 20- [l CD45+ (Hematopoietic cells)
= B CD45-/CD31+/CD34+(ECs)
o [ CD45-/CD31-/CD34+(ASCs) _
3 s i BN CD45-/CD34-(Other cells) Adipose Stromal/Stem Cells
0- / 1-10 %
Celulas derivadas N Mature endothelial cells
N de grasa 5-10 %
CD45- \ Pericytes and fibroblasts
50-80 % around 10 %
Endothelial progenitors
Fraccion Estromal 3%
Vascular
Ceélulas hematopoyéticas (sangre):
linfocitos, neutrdfilos, macrofagos
1 CD45+

20-50 %



Fuente de células
Tejido Adiposo vs Médula Osea

Table 1

MSC and CFU-F concentrations and frequency derived from adult and near-fetal tissues

Human tissue Native CFU-F concentration range per ml of MSC frequency range (CFU-F/1 0° nucleated References
source Sfluid/tissue cells)

Bone marrow 109-664° 10-83 91, 183, 184, 185, 186,
aspirate 187
Adipose/lipoaspirate 2058-9650 205-51 000 98, 184, 188, 189, 190
Dermis Not reported 74 000157 000 89
Umbilical cord blood 0.06 0-0.02 184, 185, 191, 192
Peripheral blood 0 022 185, 192, 193
Synovial fluid 4-14 2-250 92, 194
Amniotic fluid 3 9.2 195

4Based on average of 8 x 10° nucleated cells per ml bone marrow aspirau:.m
bOccurance of CFU-F in peripheral blood requires systemic treatment with GCSF.

Murphy and Caplan, 2013 Exp Mol Med



MSCs Grasa vs MSCs Médula Osea

Clinical Orthopaedics
Clin Onthop Relat Res and Related Research’ CrossMark
DO 10.1007/s11999.015-4385-8 A Pebication of The Auadation of Sone and Jolnt Lergenen®

BASIC RESEARCH

Adipose-derived Mesenchymal Stem Cells Are Phenotypically
Superior for Regeneration in the Setting of Osteonecrosis
of the Femoral Head

Cody C. Wyles BS, Matthew T. Houdek MD, Ruben J. Crespo-Diaz PhD,
German A. Norambuena MD, Paul G. Stalboerger MS, Andre Terzic MD, PhD,
Atta Behfar MD, PhD, Rafael J. Sierra MD
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Fig. 4A-B aMSCs show increased osteogenic differentiation poten- and bmMSCs from the same 15 patients (pts). (A) Optical density was
tial compared with bmMSCs. After the third passage, cells in culture increased in aMSCs for all 15 patients. (B) aMSCs showed a 2.5-fold
were grown in osteogenic differentiation media for 14 days. Alkaline increase in optical density across the entire cohort (p < 0.001).
phosphatase activity was measured as optical density between aMSCs



SVF: Estudios Clinicos

SVF cells show a good safety profile, with valuable clinical
results in osteoarthritis:pain and functionality

Treatment options with SVF for OA.

Study design  Duration of study Intervention Pain outcome Results Reference
treatment
Case series 12 weeks post-treatment SVF + PRP + HA VAS:; FRI; ROM MRI confirmation of cartilage regeneration [84]
follow-up pain, and functional status improved
Cohort study Three months SVF + PRP +HA Lysholm, Tegner, Significant improvement in Lysholm, Tegner, [85]
IKDC IKDC,
no significant cartilage regeneration
Case series Two years SVF + PRP VAS; WOMAC; VAS/function/MRI [86]
Lysholm improvements
Comparative Two years SVF + PRP vs. PRP-only group (second-look VAS; KOOS SVE/PRP group exhibited development than [87]
study arthroscopy results) the PRP-only group
Case series About 12.7 months SVF + PRP (second-look arthroscopy results) Tegner; IKDC About 94% of patients had [88]
excellent clinical
improvement
Comparative Twenty-eight months SVF alone vs. SVF with fibrin glue Tegner; IKDC ; ICRS Enhanced Tegner scale and IKDC score in two  [89]
study (second-look arthroscopy results) groups
ICRS score were improved in the adipose SVF
with fibrin glue group
Case series Three months SVF + HA + PRP VAS; FRI; ROM Pain, and functional status improved [90]

MRI data confirmed cartilage-like tissue
regeneration

Fotouhi et al., 2018



Fisiopatologia Osteoartritis (OA)

Cartilago Sano Cartilago OA

A Healthy { B Osteoarthritis
7 Vascular infiltration
Bone —l Osteoclast (increased
bone turnover)
Calcified cartilage
—— Deep zone
g’ Osteophyte formation
5 — Middle zone
o Macrophage (activated)
— Superficial zone
Fissural lesion
I Synovium (fibrotic)
Macrophage
(inactive)
Cartilage erosion
Hypertrophic chondrocyte
Chondrocyte
Apoptotic chondrocyte
Osteoclast Pore formation in the
(minimal bone —I subchondral bone plate
turnover) Sclerotic bone formation

Osteoblast —r_

(inactive)

= Osteoblast (activated)




SVF: Mecanismos de accion en Osteoartritis

- Efecto paracrino (Factores troficos:secretoma)

- Inmunomodulacion: efectos anti-inflamatorios sobre
condrocitos vy sinoviocitos: [L-10, TGF-B, PGE-2

- Estimulacion de la proliferacion de condrocitos
~Aumento en la expresidon de colageno tipo |l y
proteoglicanos

~Inhibiciéon de metaloproteasas (MMPs)

~ Influencia sobre la grasa de Hoffa

- Mejoran procesos de angiogénesis

~Integracion y diferenciacion en condrocitos???*?

- Supervivencia a largo plazo??7??



Cell-free constructs 3>
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SVF: Uso Clinico en Traumatologia

Saxer et al., 2016; Stem Cells

SVF fresh cells (without culture) for new bone tissue
with blood vessels in a fracture microenvironment
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SVF: Uso Clinico en Traumatologia

odorov et al., 2016, Stem Cells Translational Medicine
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Células en fresco vs Celulas
Cultivadas: SVF vs ASCs

Toluidine blue  Alcian blue
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SVF: Variabilidad inter-individual 1

N=13 mujeres, 34-68 anos

PROLIFERATION CAPACITY: CFU-F ASSAYS
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SVF: Variabilidad inter-individual 2
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Conclusiones / Direcciones Futuras

1. El uso de SVF autdlogo inmediato es factible, sin necesidad de
cultivo y sin riesgos de rechazo.

2. Importancia of Ensayos de Calidad y Seguridad: Contaje

celular y caracterizacion.

3. Evaluacion Clinica: Resultados con escalas objetivas y

controles adecuados

4. Eltejido adiposo contiene elevadas cantidades de MSCs y otros
tipos celulares en comparacion con otras fuentes de tejido
(necesidad de estudios clinicos comparativos)

5. Todavia existen variables desconocidas (dosis, via de
administracion, etc). Tenemos algunas pistas.

6. Existe fuerte evidencia preclinicay clinica hacia el uso de

SVF en humanos
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