Platelet Rich Plasma
(PRP) for non
transfusional use
International Meeting on PRP

Regulation
Brasilia 16-17 August 2018

José Luis Bueno MD.
Hematologist
Hospital Universitario Puerta
de Hierro-Majadahonda
(Madrid)




Conflict of Interest Disclosure

| hereby declare the following potential conflicts of interest concerning
my presentation:

* Grifols e Sanofi
— Consultancy — Consultancy
— Honoraria — Honoraria

— Medical writting
— Advisory Committees

* Janssen * Onega+
— Consultancy — Consultancy
— Honoraria

e PRoPosit Bio

— CEO & Medical
Director



O XN AEWNE

S e S e
NouhkwNE O

Indice de |la sesion

Hemoterapia

Introduccion a la plaqueta y factores de crecimiento de origen plaquetario

Definicion de PRP

Aplicaciones clinicas del PRP.

Estudios de eficacia

Métodos de Obtencion de PRP

Elementos que influyen en la calidad del PRP
Almacenamiento y activacion del PRP
Sistema Abierto/Cerrado

Lisado plaquetar

Puebas microbioldgicas y control de calidad
Normativa y Legislacion.

Resultados en UHNT Puerta de Hierro y H Rosario
Estudio de Hemovigilancia

PRP alogénico

PRP y riesgo tumoral

PRP en veterinaria



José Luis Bueno
https://www.linkedin.com/in/jose-luis-bueno-19320619/?ppe=1

Dr. José Luis Bueno Cabrera

FEA Hematologia y Hemoterapia

Servicio de Transfusion-Banco de Sangre
Y Unidad de Hemoterapia No Transfusional

iJ . t , ‘,‘ e 225 00es B & ool 3 id ,

- - - 1A 2) 8 y = Servicio de Hematologia

: ) o 9 ?) l - rl ‘ A - f N ‘ . (‘ . ! () s Hospital Universitario Puerta de Hierro Majadahonda
clJoaquin Rodrigo, 2 Majadahonda 28222 (Madrid)

Puerta de Hierro

Movil: 638211550 ext 811550

P‘J" (‘!j a (i a "] on (.: e Q&; N Fax 91 1917861

oseluis.bueno@salud.madrid.org

"Pedes in terra ad sidera visus"

COMITE
;‘(“‘A“'-“Ci‘: SEAVIO0S SOCIALES p=1 III1i| AL
: R SEGURIDAD
TEANSFUSIONAL

osit

PR

sapere aude

sapere aude




=

l:: Comunidad de Madrid




Hoars | Url"’hr’n" 0 Py, 1 Vo 1t ritro
)
Xk

Ve g .
i

Hospital Universitario
Puerta de Hierro
Majadahonda

L4 Comunidad do Madrid

HOSPITALES

INTEGRADA EN EL BANCO DE SANGRE-SERVICIO DE TRANSFUSION

El Hospital Puerta de Hierro de SECCION DE HEMOTERAPIA
Madrid activa una Unidad de
Hemoterapia No Transfusional

UNIDAD DE AFERESIS
: TERAPEUTICA
1 Like 0 | ) : AREA DE DONACION
- — MADRID 22 ABR, 2016 - 4:30 PM Donacién de Sangre 5843 Aféresis Terapéutica 604
Progenitores hematopoyéticos 60

UNIDAD DE HEMOTERAPIA NO i
TRANSFUSIONAL SERVICIO DE TRANSFUSION-BANCO
DE SANGRE
Plasma Rico en Plagquetas (PRP) Componentes transfundidos 18921

397 /960 viales Pruebas realizadas
Sangrias 470 58571

Profilaxis anti-D de la embarazada 650
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Patients:220

PRP procedures: 241
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Tratamiento médico de algunas enfermedades que se
fundamenta en el empleo de sangre o alguno de sus
derivados, como el plasma.

“La hemoterapia mas corriente es la transfusion
sanguinea"
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Introduccidén a la plaqueta y factores
de crecimiento de origen
plaguetario
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Cell growth, new generation and repair
of blood vessels, collagen production

Tissue repair, cell growth,
collagen production, hyaluronic
acid production
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Promotion of epithelial cell
growth, angiogenesis,
promotion of wound healing

Platelets release
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Growth and new generation of
vascular endothelial cells

Growth and neogenesis of epithelial

cells and vascular endothelial cells,
promotion of wound healing




Amable et al. Stem Cell Research & Therapy 2013, 467
httpy/stemcellres.com/content/ 4/3/67
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Platelet-rich plasma preparation for regenerative
medicine: optimization and quantification of
cytokines and growth factors
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gins [8-11], chondrocytes [12-14], ostecoblasts [3,15,16],
fibroblasts [17-19] and endothelial cells [20]. Cell prolif-
eration, angiogenesis and cell migration are stimulated,
resulting in tissue regeneration. There are also reports
confirming that platelets secrete antimicrobial peptides,
suggesting an antibiotic effect [21].

Other properties were already proven for platelets re-
lated to their anti-inflammatory and analgesic effects
[22-24]. A dinical trial showed that platelet concentrates
had an analgesic effect [25] and Asfaha and colleagues
showed PAR,-mediated analgesic effects in vitro [26]. El-
Sharkawy and colleagues studied platelet secretions and
their effect on macrophage cultures, conduding that
platelet concentrates function as an anti-inflammatory
agent, because of the high RANTES and LXA4 concen-
trations [27].



Cyrtotherapy, 20125 14: 540554 informa

healthcare
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and apheresis-derived platelet concentrates for the isolation and
expansion of human bone marrow mesenchymal stromal cells:
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Platelet derived growth factors.
Synergistic & non-selective effect

PDGF-BB, bFGF y TGF-B1
are essential for cell
proliferation

The other GF have a
synergistic effect
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The International Journal of Transfusion Medicine

SHORT REPORT

Growth differentiation factor 11 (GDF11) — a promising
anti-ageing factor — is highly concentrated in platelets

Vox Songuinis (2016) 111, 434-436

@ 2016 International Society of Blood Transfusion
DOl 100111 /vox 12438
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Fig. 1 GDF11 and PDGF-BpP concentrations in platelet lysate (PL), serum
and plasma (PPP). The graphs show GDF11 and PDGF-Bf} concentrations
measured by ELISA. PL contained significantly more GDF11 than serum or
plasma (P < 0-0001 in both analyses). Data are displayed as mean +
SEM.
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Fig. 1 GDF11 and PDGF-B concentrations in platelet lysate (PL), serum
and plasma (PPP). The graphs show GDF11 and PDGF-ip concentrations
measured by ELISA. PL contained significantly more GDF11 than serum or
plasma (P < 0-0001 in both analyses). Data are displayed as mean +
SEM.
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Tab. 1: Growth factor contents in platelet lysates of different donor batches
Lysates were prepared from platelet concentrates containing ~1.5 x 1010 platelets/ml. For comparison, fwo human serum samples

were analysed. n.d., not determined.
1000X-111X

7 \]
thFactor | Protzin
[mg/mi]
Lysate Samples EGF PDGF-AB TGF-E1 HGF IGF-1 bFGF VEGF
# 56 11.63 h7.28 11797 147 12.81 0.96 B.46 793
# 69 15.34 76.48 533.2 1.38 16.70 1.04 3.47 5.88
#70 2055 53.60 1,462.6 1.46 8.90 1.05 10.63 5.03
# 71 13.45 5B8.26 503.7 248 1613 0.90 19.65 710
#72 16.69 46.34 1,272.5 0.68 9.32 0.81 517 716
#73 14.27 51.88 1,084.3 1.22 16.66 0.98 19.99 6.94
# 108 13.44 BO.26 518.1 1.65 25.89 1.33 1.27 934
# 134 16.40 96.08 669 2 1.39 n.d. 255 1.36 12.34
# 162 2258 118.79 692.9 287 n.d. 297 112 10.65
#173 a7 11 16275 3501 1.78 n.d. 452 1.01 15.63
# 194 20.27 115.32 191.2 1.28 n.d. 4.4 532 1415
Mean 18.34 8419 768.9 1.55 15.20 1.96 T.04 9.64
=50 +6.76 +34 86 +395.0 +0.53 +5.34 +1.36 +5.72 +3.04
Human 1.52 4.64 4687 0.80 75.96 0.0019 0.063 70.00
520 UaTe . TO.00

Received July 6, 2011; accepted in revised form October 18, 2011.

Caroline Rauch’, Elisabeth Feifel !, Eva-Maria Amann?, Hans Peter Spotl?,
Harald Schennach?, Walter Pfaller’, and Gerhard Gstraunthaler’

19 /1 y) /2 019 ]Division of Physiology, Innsbruck Medical University, Innsbruck, Austria; 2Ce:nn'al Institute of Blood Transfusion
and Immunology, University Hospital, Innsbruck, Austria



Table 5 Statistical comparison (g-values) of cytokine
concentration between plasma and activated PRP2

Cytokine PRP2-Ca PRP2-Thr Result
POGF-AA 6.674 5.931 Platelet-secreted factor
POGF-AB 9.352 9.556 Platelet-secreted factor
POGF-BB 8.072 7.886 Platelet-secreted factor
IGF-1 0.038 0302 Flasmatic factor
TGF-A1 5.912 4.143 Platelet-secreted factor
TGF-p2 5.574 3.850 Platelet-secreted factor
TGF-A3 Mot detected

EGF 9.243 8.386 Platelet-secreted factor
IL-5 2568 2539 Flasmatic factor

IL-6 0303 0388 Flasmatic factor
Eotaxin 5.829 6.169 =

bFGF 0.101 1.173 Flasmatic factor
G-CSF 0.081 0097 Flasmatic factor
GM-CSF 0711 0716 Flasmatic factor
HGF 2657 2459 Flasmatic factor
IFMa 4.188 2.514 Platelet-secreted factor
IL-13 0.480 0590 Plasmatic factor

IL-2 0.869 0882 Plasmatic factor
IL-2R 0.604 0256 Flasmatic factor

IL-4 4.894 4.003 Platelet-secreted factor
IL-7 1.881 1.739 Flasmatic factor
IL-1RA 1.216 0856 Flasmatic factor

IL-8 10.590 9.597 Platelet-secreted factor
IL-10 1.433 1357 Flasmatic factor
IL-12 2079 1070 Flasmatic factor

IL-13 3.884 3.901 Plateletsecreted factor
IL-15 0.001 0337 Plasmatic factor
IL-17 3.911 3.902 Platelet-secreted factor
VEGF not detected

IFMy not detected

IP-10 3.131 3288 Flasmatic factor
MCP-1 4247 4392 ®

MIG 1.462 1.136 Plasmatic factor
MIP-1a 0.750 1046 Flasmatic factor
MIP-113 3341 2447 Plasmatic factor
RANTES 0463 0839 Plasmatic factor
TNFa 6.752 4.584 Platelet-secreted factor

Determination of platelet-secreted cytokines using the Tukey post-hoc test.
g-value = 3.68 (k= 3, n= 6, a = 0.05). bFGF basic fibroblast growth factor, EGF
endothelial growth factor, GM-CSF granulocyte- macrophage colony-stimulating
factor, HGF hepatocyte growth factor, IGF-1 insulin-like growth factor-1, IP-70
IFMy-induced protein 10, MCP-1 monocyte chemoattractant protein-1, MIG
IFMNy-induced monokine, MIP macrophage inflammatory protein, PDGF platelet-
derived growth factor, PRP2 platelet-rich plasma after the second centrifugation
step, PRP2-Ca calcium-activated PRP2, PRP2-Thr, calcium plus human thrombin-
activated PRP2, TGF transforming growth factor, VEGF vascular endothelial
growth factor. *Ectaxin and MCP-1 showed statistically significant differences due
to concentration reduction but they cannot be classified as platelet-secreted
factors because their concentration was reduced. orobablv due to dearadation

Amable et al. Stem Cell Research & Therapy 2013, 4:67
httpy/stemcellres.com/content/ 4/3/67
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Figure 2. DASH scores at 1 year in the PRP and corticosteroid groups in the Peerbooms et al study.®

Disabilities of the Shoulder, Arm and Hand (DASH) en epicondilitis lateral

| Sports Mepicine IN HEMATOLOGY |

The use of platelet-rich plasma in the nonsurgical
management of sports injuries: hype or hope?

k ) Kimberly G. Harmon' and Ashwin L. Rao'
Hematology 2013
Departments of Family Medicine and Orthopaedics and Sports Medicine, University of Washington, Seattle, WA




Definicion de PRP
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DIRECCION

MINISTERIO
DE SANIDAD, SERVICIOS SOCIALES
E IGUALDAD

Madrid, 23 de mayo de 2013

ASUNTO: RESOLUCION POR LA QUE SE ESTABLECE LA CLASIFICACION
DEL USO TERAPEUTICO NO SUSTITUTIVO DEL PLASMA
AUTOLOGO Y SUS FRACCIONES, COMPONENTES O DERIVADOS,
COMO MEDICAMENTO DE USO HUMANO PARA ATENDER
NECESIDADES ESPECIALES.

MINISTERIO

DE SANIDAD, SERVICIOS SOCIALES
E IGUALDAD

INFORME/V1/23052013

Informe de la Agencia Espafiola
de Medicamentos y Productos
Sanitarios sobre el uso de Plasma
Rico en Plaquetas

Fecha de publicacion: 23 de mayo de 2013

La definicion de PRP es muy controvertida. La unica
definicion defendida consistentemente en la literatura, define el
PRP como un volumen de plasma autologo que contiene una
concentracion de plaquetas superior al nivel basal (150.000-

350.000/uL)(1).

19/12/2019
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29.5. Platelet-rich plasma and
platelet-rich fibrin

29.5.1. Introduction

Platelet-derived products are used as source
of growth factors and cytokines. They are normally
used as autologous products and can be prepared ex
tempore during the same surgical procedure or in
advance. When they are prepared in advance, this
should be done by a blood or tissue establishment.

Platelet-rich plasma (PRP) is blood plasma that
has been enriched in platelets. As a concentrated
source of autologous platelets, PRP contains several
different growth factors and other cytokines, in con-
centrations s to 10 times higher than usual, which can
be used to stimulate healing of soft tissue by injecting
this concentrated plasma in the tissue where healing

or effect is desired. There are primarily 3 isomers of

30




Guide to the preparation, use and quality assurance of blood components

Guide to the
preparation, use and
quality assurance of Definition and properties
B I.OO D Platelets, Recovered, Single Unit (Rec, SU) is a platelet component
derived from a single Whole Blood donation. It contains the majority
COM PO N E N TS Athewmamlwl%od Mlet uentm)en@in plasma.

Platelets, Rec, SU contains more than 60 x 10° platelets.

INE IS IS B B B .
Platelets, Rec, SU contains up to 0.2 x 10° leucocytes if prepared by

the platelet-rich plasma method, and up to 0.05 x 10° leucocytes if
prepared by the buffy coat method.

1. Platelets, Recovered, Single Unit

Platelets, Rec, SU can be used for neonatal and infant transfusion. In
order to achieve a ‘standard adult dose’, 4 to 6 units of Platelets, Rec,
SU have to be transfused.

Preparation

Preparation from platelet-rich plasma (PRP)

A unit of Whole Blood, stored for up to 24 hours in conditions

European Committee validated to maintain the temperature between + 20 °C and + 24 °C,
(Partial Agreement) . . . .

on Blood Transfusion | 2 is centrifuged so that an optimal number of platelets remain in the

(CD-P-TS) plasma and the number of leucocytes and red cells are reduced to

a defined level. Platelets from PRP are sedimented by hard-spin

centrifugation; the supernatant platelet-poor plasma is removed,

gﬂ/ Y72 — leaving 50-70 mL of it with the platelets. The platelets are allowed to

disaggregate and are then re-suspended in the remnant plasma.

CONSEIL DE LEUROPE

Preparation from buffy coat

A Whole Blood unit, stored for up to 24 hours in conditions validated
to maintain the temperature between + 20 and + 24 °C, is centrifuged
so that platelets are primarily sedimented to the bufty coat layer
together with the leucocytes. The bufly coat is separated and processed
further to obtain a platelet concentrate. Single bufty coats diluted with
plasma are centrifuged so that the platelets remain in the supernatant,
but red cells and leucocytes are sedimented to the bottom of the bag.

19/12/2019 266
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Plasma Rico en Plaquetas

MINISTERIO
DE SANIDADY CONSUMO

15514 REAL DECRETO 1088/2005, de 16 de septiem-
bre, por el que se establecen los requisitos tec-
nicos y condiciones minimas de la hemodona-
cion y de los centros y servicios de transfusion.

Plaquetas recuperadas, unidad |Volumen El necesario para garantizar las especificaciones relativas a pH en relacién a las
condiciones de conservacion

Namero de plaquetas Se admiten variaciones en el nGmero de plaguetas por donacion si se encuentran
dentro de limites que se ajusten a las condiciones validadas de preparacion y
conservacion

Contenido en leucocitos Inferior a 0,2 x 10° por unidad simple {(método PRP)
Inferior a 0,05 x 10° por unidad simple (método capa leucocitaria)
6,4 — 7.4 corregido para 22 °C, al caducar

Plaquetas recuperadas, unidad,|Volumen El necesario para garantizar las especificaciones relativas a pH en relacién a las
leucodeplecionadas condiciones de conservacion

Nimero de plaquetas Se admiten variaciones en el niUmero de plaquetas por donacion si se encuentran
dentro de limites que se ajusten a las condiciones validadas de preparacion y

conservacion

6,4 — 7.4 corregido para 22 °C, al caducar




Guidelines for the Use of Platelet Rich Plasma

Presented by
The International Cellular Medical Society

Platelet Rich Plasma: Definition and Preparation Considerations

By definition, PRP must contain a higher concentration of platelets than baseline, however an increase in
platelets is a very gross description of PRP and does not accurately describe the variability among
different types of PRP. There are several parameters that need to be taken into account when
considering PRP, including: platelet concentration above baseline, whether or not leucocytes are
included, whether or not the PRP has been anticoagulated and whether it requires exogenous activation.

Platelet count is the first variable to consider. Absolute platelet count varies depending on the platelet
concentration in the subjects’ peripheral blood. PRP devices can be usually divided into lower (2.5 - 3
times baseline concentration) and higher (5 — 9 times baseline concentration) systems. It would seem
intuitive that a higher platelet count would yield more growth factors and better clinical results,
however, this has not yet been determined. Graziani et al suggested that the optimal concentration of
PRP was 2.5x baseline and above this there may be an inhibitory effect (4). More research is needed.

19/12/2019 36




Review Article

Transfusion Medicine T ——
and Hemotherapy """

Platelet Lysate as Replacement for Fetal Bovine Serum
in Mesenchymal Stromal Cell Cultures

Karen Bieback

Institute of Transfusion Medicine and Immunology, Medical Faculty Mannheim, Heidelberg University,
German Red Cross Blood Service Baden-Wiirttemberg — Hessen, Mannheim, Germany

Thrombocyte Concentration

Crucial for manufacturing MSC is the concentration of
thrombocytes which is directly related to the growth factor con-
centration. Lange E:t al. [84] evaluated different thrombocyte
concentrations as 5% supplement in basal medium to evaluate
the effect on h-i-Si_. proliferation: 1.5, 1.0, 0.75, and 0.5 x 10°/ml.

[t became obvious that a platelet concentration below 1.5 x
10°/ml significantly reduced the pro-proliferative effect.

x 105/ml x 10°/ml
Normal platelet count 150-350 0,15-0,335
Desired plt count in PRP 1500 1,5
19/12/2019 1OX 37




Amable et al. Stem Cell Research & Therapy 2013, 4:67
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Platelet-rich plasma preparation for regenerative
medicine: optimization and quantification of
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Abstract

Introduction: Platelet-rich plasma (PRP) is nowadays widely applied in different clinical scenarios, such as
orthopedics, ophthalmology and healing therapies, as a growth factor pool for improving tissue regeneration.
Studies into its clinical efficiency are not conclusive and one of the main reasons for this is that different PRP
preparations are used, eliciting different responses that cannot be compared. Platelet quantification and the growth
factor content definition must be defined in order to understand molecular mechanisms behind PRP regenerative
strength. Standardization of PRP preparations is thus urgently needed.
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¢Qué es Plasma Rico en Plaquetas
(PRP)?

e Esun producto sanguineo
* Preparado (generalmente) a partir de sangre del propio paciente
(autdlogo)
 Que se obtiene tras la separacion de las plaguetas del resto de
componentes celulares
— Bajo o nulo contenido en leucocitos y/o hematies

* Que contiene una concentracion de plaquetas superior a 700 x 10°
plaquetas por ml. Idealmente alrededor de 1000 108 /ml

— Independientemente de las plaquetas basales del paciente

* Que el método de procesamiento permite asegurar la integridad de
los factores de crecimiento (FC) contenidos en los granulo
JELPEEIN

 Que puede ser usado en Hemoterapia Transfusional o Hemoterapia
No transfusional. (HNT)
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¢Qué es Plasma Rico en Plaquetas (PRP)?

* Un producto en el que se desconoce el
contenido en plaquetas

— y de otras células; leucocitos y hematies

* Un producto en el que se desconoce el
contenido en factores de crecimiento
plaguetarios

19/12/2019
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Otros productos sanguineos usados en
Hemoterapia No Transfusional

PRP de baja concentracion

— Concentracion de plaguetas superior a 10y menor a 700 x
10° plaquetas por ml

Plasma Pobre en Plaquetas (PPP)

— Concentracion de plaquetas inferior a 10 x 10° plaquetas
por ml

Crioprecipitado
Plasma Pobre en Plaguetas sin crioprecipitado
Cola de Fibrina (Fibrin Glue)

Cola de Plaguetas
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Otros productos sanguineos usados en
Hemoterapia No Transfusional con
denominaciones equivocas o comerciales

* Plasma Rich in Growth Factors (PRGF)=PRP de
baja concentracion

* Fibrina rica en Leukocyte and Platelet (L-PRF)
= coagulo de sangre

19/12/2019
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PRP or HC-PL
Direct use (Not gel)

/%A

HC-PL

HC-PRP gel

Residual RBC ‘ (Platelets gel)

Whole blood PRP-HC

Platelet glue

PRP-LC

cryoprecipitate

1¢" Spin
PPP
20 5pin | Fibrin Glue
PPC
\ Activation soltion (calcium, trombin...

3¢ Spin

PRP-LC. Low concentration Platelet Rich Plasma
PRP-HC. High concnetration Platelet Rich Plasma
HC-PL. High concentration platelet lysate

PPP. Platelets Poor Plasma.

PPC.  Cryo Poor Plasma
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Aplicaciones clinicas del PRP
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INFORME DE EVALUACION: PI17 - Proyectos de investigacion en salud (AES 2017). Modalidad

proyectos en salud.

EXPEDIENTE P117/02001
INVESTIGADOR PRINCIPAL MARTINEZ SALAMANCA, JUAN IGNACIO
CENTRO DE REALIZACION INSTITUTO DE INVESTIGACION SANITARIA DEL HOSPITAL
UNIV. PUERTA DE HIERRO MAJADAHONDA (IDIPHIM)
BTN

r Evaluacion clinica del uso de plasma rico en plaguetas (PRP

TITULO:
autologo) en el tratamiento de la disfuncion erectil vasculogénica

yo aleatorizado, doble ciego y controlado

ensa
“ == . I B ||| I | N R R R

a) Valoracion del equipo de investigacion (0-35):

b) Valoracion del proyecto (0-65):

PUNTUACION TOTAL:

El proyecto aborda evaluar la eficacia y seguridad de la inyeccion intracavernosa del plasma rico en
de la disfuncion eréctil y determinar los posibles mecanismos implicados.

plaguetas en el tratamiento
v se plantea en un centro hospitalario especializado, esta bien elaborado, es
buena trayectoria

El proyecio tiene interés y |
innovador y trascendente. El IP es un experto en la tematica propuesta y posee
cientifica. El equipo es solvente lo que otorga maximas garantias de exito.




FUNDACION
INV -
BIOM
HOSPITAL
PUERTA DE
HIERRO

TIGACION
BIOMEDICA
HOSPITAL
PUERTA DE
HIERRO

GOBER X
DF £3WNA

INSTIT
SANITARIA DEL
HOSPITAL UNIV
PUERTA DE
HIERRO
MAJADAHONDA

HOSPITAL UNIV
PUERTA DE
HIERRO
MAJADAHONDA
DIPHIM)

NVESTIGACION
SANITARIA DEL
HOSPITAL UNIV
PUERTA DE
HIERRO
MAJADAHONDA

e gy

HOSPITA

DE HIE

HOSPIT
DE HIER

GAITI6568

Fi17/01941

PII7ION977

> de las

Nes diagnosiicas
un subtipo

00 disfuncon

TRASTOR?

CONDU
LONOU

AVANZA

hcad Clinca de a
s Liquida en el

832000 €

5687000 ¢

30.250,00 €

18 150

oD ¢

18.150,00 €

1815000 ¢

14.520,00 €

2057000 ¢

BIOMEDICA
HOSPITAL
PUERTA DE
HIERRO

SANITARIA
HOSPITAL
PUERTA DE
HIERRO
MAJADAHONDA
(IDIPHIM

HOSPITAL PUERTA
DE HIERRO

G8A726968

acion clinica del uso
Ssma rico en
plaguetas (FRP autdlogo

tameanto de la

A 758

111.32000¢

00,00 €

2541000 ¢

RAMON Y CAJAL

INSTITUTO RAMON

Y CAJAL DE

SPITAL OO ¥
CAJAL

Gas

Fibro

Factor P
Tratamies

y Antlinflamatono

Crobiano

TECID.00 €

5, S0%

S

AV







Estudios de eficacia
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ASPI RINAPR()’I‘ECI‘

Antipirético

Analgésico

Anti-inflamatorio

Antiagregante plaquetario

Reduce el riesgo de Cancer de colon

Riesgo de sangrado
Riesgo de Ulcera digestiva
Sindrome De Reye
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Antipirético
Analgésico

Reduce el riesgo de Cancer de colon

Riesgo de sangrado
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Antipirético
Analgésico

MPI RINA PROTECT Anti-inflamatorio

]

Riesgo de sangrado
Riesgo de ulcera digestiva
Sindrome De Reye
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Antipirético

Analgésico

Anti-inflamatorio

Antiagregante plaquetario

Reduce el riesgo de Cancer de colon

Riesgo de sangrado
Riesgo de Ulcera digestiva
Sindrome De Reye
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The NEW ENGLAND JOURNAL of MEDICINE

Platelet-Rich Plasma Injections in Acute Muscle Injury

Although the 95% confidence interval still
— PRP group allows for a small chance that there was a clini-

~--- Placebo group cally relevant between-group difference, our
x PRP group, censored

+ Placsbo group, censored study demonstrated no benefit for intramuscular
PRP injections, as compared with placebo injec-
tions, in patients with acute hamstring injuries.

Gustaaf Reurink, M.D.
oo Erasmus Medical Center

Rotterdam, the Metherlands
Doy g.reurink@erasmusmc.nl
::rllg:rr: 1. Timing of Resumption of Sports Activity after Acute Hamstring Gert _J an Goudswaard. M.D.
Panel A shows a scatter plot of the number of days that were required for Aspetar Qatar Orthopedic and Sports Medicine Hospital
patients to resume their sports activity in the group receiving injections of Doha, Qatar
platelet-rich plasma (PRP) and the placebo group. Panel B shows Kaplan— Bk B KA T \
Meier curves for the cumulative probability of a resumption of sports activ- Maarten H. Moen, M.D., Ph.D.
ity. Data for patients who had a non-hamstring injury before they resumed University Medical Center Utrecht
their sports activity were censored at the time of this injury. Utrecht, the Netherlands
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REVIEW

The use of autologous platelet-rich plasma in the orthopedic
setting

TABLE 2. RCTs of aPRP and their findings
First author Trial Trial design Number Findings

A. RCTs and a controlled cohort study of aPRP treatment for lateral epicondylitis Claudia S. Cohn,' Evelyn Lockhart,” and J. Jeffrey McCullough’
Mishra aPRP vs. bupivacaine- Controlled cohort 15/5 At 4 and 8 weeks a reduction in
epinephrine pain reported; however, three
of five control subjects with-
drew rendering data 1812 TRANSFUSION Volume 55, JUly 2015
interpretable.

Peerbooms aPRP vs. corticosteroid 51/49 Reduced pain and increased
function; significantly better
than controls.

Krogh aPRP vs. saline vs. 20/20/20 No significant differences

corticosteroid reported for aPRP.

Thanasas aPRP vs. autologous whole 14/14 aPRP superior to whole blood

blood for short-term pain control.

B. RCTs of aPRP treatment for Achilles tendinopathy
De Vos aPRP and exercise vs. saline No significant difference
and exercise between aPRP and placebo
injections at 1-year follow-up.
De Jonge aPRP vs. saline using de Vos No clinical or ultrasound superi-
cohort at 1-year follow-up ority demonstrated with RP
vs. placebo at 1-year follow-
up.

C. RCTs of aPRP treatment for ACL healing
Orrego aPRP vs. no treatment vs. bone 26/27/28/27 After 6 months there were dif-
plug vs. aPRP + bone plug ferences detected on MR,
but no significant differences
associated with aPRP.
aPRP vs. saline using de Vos After 24 months no clinical or
cohort at 1-year follow-up biomechanical effect of aPRP
found.

D. RCTs of aPRP treatment for rotator cuff repairs
Randelli aPRP vs. no treatment in Increased strength of external
surgery rotation when aPRP is used
in Grade 1 and 2 repairs
(p < 0.05). Pain reduced at
30 days in aPRP group, but
no difference at 3-24 months.
aPRP vs. no treatment in aPRP did not significantly
surgery improve perioperative morbid-
ity, clinical outcomes, or
structural integrity.
aPRP vs. no treatment in aPRP had no effect on tendon
surgery healing or strength of clinical
outcome.
Castricini aPRP vs. no treatment in aPRP did not improve healing
surgery compared to control.
Jo aPRP vs. no treatment in Lower retear rate and better
surgery shoulder function with aPRP.
No differences in pain or
strength.




EDITORIAL

Platelet-rich plasma injections: out of control and on the loose?

1596 TRANSFUSION ‘olume 55, July 2015

ARE AUTOLOGOUS PRP INJECTIONS
CLINICALLY EFFICACIOUS?

Cochrane Reviews have concluded that insufficient ewi-
dence supports the use of autologous PRP in treating
chronic wounds, long-bone healing, and musculoskeletal
soft tissue injurirf.s.“ Despite insufficient evidence,
patients with ostecarthritis of the knee are often offered
autologous PRP injections in an attempt to delay a knee
replacement, only after steroid injectons and hyaluronic
acid injections have falled to provide reliel. The practice




EDITORTAL

Platelet-rich plasma injections: out of control and on the loose?

1596 TRANSFUSION \olume 55, July 2015

CONCLUDING THOUGHTS

Physicians familiar with the TM function of the laboratory

are all too familiar with QC, process control, and compe-
tency checklists. The problem with autologous PRP is the
lack of labomatory involvement and the operators of the
autologous PHP device who are often unfamiliar with QC,
pmocess control, and competency checklists. The 510ik)
clearance of autologous PRP devices indicates the device
15 safe and that the performance of the device is substan-
tially equivalent to a predicate PRP device. While the
device may be “contolled,” the PRP product is not. There
is significant varability in the PLT content of PRP products
depending upon the device used for manufacture.® There
is no clear guidance on the minimal PLT content in




TABLE 1. Manufacturers of aPRP and final product

Starting volume Fold enrichment PLT count
Procedure and trials Manufacturer* of whole blood of PLT fraction after procedure Activating agent

Lateral epicondylitis GPS systems None

Mishra® 55 mL 5.39-5.5 3.31 x 10%2-3 mL
Peerbooms® 27 mL Not reported 1,292,500/mL
Krogh*® 27 mL Reportedt
Thanasas®*' 27-55 mL 5.5%
Chronic Achilles GPS systems
tendinopathy
de Vos' 54 mL Not reported Not reported
de Jonge*? 54 mL Not reported Not reported
ACL
Orrego™ GPS system 57 mL Not reported Not reported Thromb + Ca
Nin** Centrifugationt 40 mL 4.69% 837 x 10%L Calcium
Rotator cuff
Randelli*® GPS system 54 mL 3% in fibr Not reported Autol thrombin
Rodeo*” Cascade 9 mL Not reported Not reported Calcium
Castricini*® Centrifuget 9 mL Not reported Not reported Not reported
Weber*® Cascade Not reported Not reported Not reported Calcium
Jo*? COBE Spectra N/A N/A 1000 x 10%L Ca gluc

* GPS system (Cell Factor Technologies); Cascade = Cascade system (Musculoskeletal Transplant Foundation, Edison, NJ); COBE Spectra
(CaridianBCT, Lakewood, CO).

1 Cited literature that found a typical eightfold enrichment.

1 Standard laboratory centrifuge used, no specifications given.

Autol = autologous; Ca = calcium; Gluc = gluconate; N/A = not appropriate; Thromb = thrombin.

REVIEW

The use of autologous platelet-rich plasma in the orthopedic
setting

teristics of an aPRP “unit.” There are multiple aPRP isola- Claudia 8. Cah Enetyn Lockhars” and 1. ey MoCulongh
tion techniques available that yield variations in PLT
concentration and quantity (Table 1). Protocols also differ
in the timing of application, the amount of aPRP applied,
and whether a PLT activator is added. These differences

1812 TRANSFUSION Volume 55, July 2015

molecules are purported to be essential for aPRP’s thera-

; SRR . = ' peutic effect,””* the timing and amount of released cyto-
may have functional implications, which make it impossi- | yines are critical; variations in handling may potentially

o o . 13 . . e
ble to compare or reproduce clinical studies. ~ This review | affect the quality and potency of the final product.??
will describe some of the aPRP formulations currently | Finally, the number of WBCs present in aPRP is also
used and their indications in the orthopedic setting and | dependent on the manufacturing process and may also
explore some of the evidence available for its efficacy. affect function. These quantitative and qualitative differ-




Amable et al. Stem Cell Research & Therapy 2013, 4:67
http://stemcellres.com/content/4/3/67
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Ronaldo José Farias Corréa do Amaral®, José Mauro Granjeiro® and Radovan Borojevic'

Abstract

Introduction: Platelet-rich plasma (PRP) is nowadays widely applied in different clinical scenarios, such as
orthopedics, ophthalmology and healing therapies, as a growth factor pool for improving tissue regeneration.
Studies into its clinical efficiency are not conclusive and one of the main reasons for this is that different PRP
preparations are used, eliciting different responses that cannot be compared. Platelet quantification and the growth
factor content definition must be defined in order to understand molecular mechanisms behind PRP regenerative
strength. Standardization of PRP preparations is thus urgently needed.
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Métodos de obtencion de PRP
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PROCESS OF PRP THERAPY

Collect blood

30-60m| of blood is drawn from
the patient’s arm.

19/12/2019

Separate the platelets

The blood is then placed in a
centrifuge. The centrifuge spins
and separates the platelets
from the rest of the blood
components.

.}‘

o PLATELET-POOR PLASMA
- PLATELET RCH PLASMA

RED BLOOD CELLS

Extract platelet-rich plasma

Extract 3-6ml of platelet-rich
plasma.




Método de separacidon “en bolsa”

Dia O Dia +1 Dia +2
Blood collection Proceessing and microbiologic test PRP dellivery

3 frozen vials 3-6 ml

Day +365

First use Second use Third use



PRP 6 LP-AC
Directo (sin gelificar)

/%/\

LP-AC

PRP-AC Gelificado
Hematies residuales (Platelets gel)

. V

PRP-AC Cola de plaquetas.
(PRP Glue)

Sangre total

PRP-BC

)
CRIOPRECIPITADO

PPP
Cola de fibrina.
| (Fibrin Glue)
PPC
\ Solucién de activacion 3¢ Spin

PRP-BC. Plasma Rico en Plaquetas de baja concentracion
PRP-AC. Plasma Rico en Plaguetas de alta concentracion
LP-AC. Lisado plaquetar de alta concentracion

PPP.  Plasma pobre en Plaquetas.

PPC. Plasma pobre en crioprecipitado

. G C

2° Spin
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EDICION PROGRAMA  MENU
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Métodos de obtencion de PRP

Elementos que influyen en la calidad
del PRP
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Extraccion de sangre




Almacenamiento de sangre previa al
procesamiento

20-24°C
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¢ Contenido en leucocitos?

 Los leucocitos son los mediadores de la inflamacion

— A mas leucocitos mas inflamacion?

* Los leucocitos liberan también FC que nos

interesan?
b *“"'?@ : »:-' ’

Contenido de leucocitos
en PRP:
Como maximo los que
hay en la sangre basal
del paciente
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growth factor stability
50000+

40000 Caroline Rauch’, Elisabeth Feifel!, Eva-Maria Amann?, Hans Peter Spotl?,
Harald Schennach?, Walter Pfaf/er[ . and Gerhard Gstraunthaler?

" Division of Physiology, Innsbruck Medical University, Innsbruck, Austria; “Central Institute of Blood Transfusion

30000 | and Immunology, University Hospital, Innsbruck, Austria
20000+
10000+
0-
1 2 3 4

Time (month)

pa/ml EGF

Received July 6, 2011; accepted in revised form October 18, 2011.

Fig. 3: Growth factor stability of EGF in platelet lysates stored at -20°C for five months
Values are expressed as means +3SD of four lysate samples.

age (analogous to therapeutic fresh frozen plasma) to increase
safety [77]. Final HPL can be stored at —20 °C for a prolonged

time, maintaining a stable growth factor content [79].

Review Article

1 11
TrunSfU5|on MEdICIne Transfus Med Hemother 2013;40:326-335 Received: May 23, 2013

DOI: 10.1159/000354061 Accepted: July 1, 2013

und Hemotherﬂpy Published online: August 26, 2013

Platelet Lysate as Replacement for Fetal Bovine Serum
in Mesenchymal Stromal Cell Cultures

Karen Bieback

Institute of Transfusion Medicine and Immunology, Medical Faculty Mannheim, Heidelberg University,
German Red Cross Blood Service Baden-Wiirttemberg — Hessen, Mannheim, Germany




GF release from platelets

e (Calcium

— Calcium clorure

— Calcium Glocobionate
* Trombin

— Human

— Bovine

« ADP

* Colagen
e Zeolite
 Adrenaline VisioS, Syl AR

platelets after activation with ADP (B). Note the thin filopodial extensions and
irregular shape of the activated platelets. x 5000.

* Freeze/thawing Artrioscoross  @Er

Thrombosis, and

Vascular Biology
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chet, 2000; Kamath et al., 2001; Reed et al., 2000; Eendu and
Brohard-Bohn, 2001). Of the methods tested (coagulation with
CaClz, activatnion with ADP, fibnllar collagen type I, thrombin,
thrombin receptor activating peptide, or zeohte), freeze-thaw-
mg of platelet suspension turned out to be the most effective
procedure (Barano and Hammeond, 1985). The method induces
platelet distuption by hypo-osmotic shock and three repeated

freezing/thawing cyeles at -20°C.

steps do not activate the platelets, and that freeze/thawing 1s
sufficient for maximal release of o-granule growth factors and
P-selectin, respectivelv.

Caroline Rauch?, Elisabeth Feifel?, Eva-Maria Amann?, Hans Peter Spitl?, i - i i
Harald Schennach?, Walter Pfaller!, and Gerhard Gstraunthaler? Received LIU'}II 6' 2011 ! aDCEptEd in revised form October 1 B’ 2011.

) . . ] : .2 . -
Division of Physiology, Innsbruck Medical University, Innsbruck, Austria; “Central Institute of Blood Transfusion
and Immunology, University Hospital, Innsbruck, Austria




PARA,TXA,

Agonist-selective release of contents from a-granules, Model A proposes that granule cargos are distributed in

a random manner among a-granules, not in specific subpopulations. Cargo may be clustered with a-granules, given the
appearance of segregation and enabling release of specific contents in response to different agonists. Model B postulates
that different granule contents are segregated into discrete subpopulations of a-granules that are released in response to

different agonsts. Angiogenic factors are depicted in green and anti-angiogenic factors depicted in red.
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Environment

Sy stem System

(no environment)

Open System Closed System

Método abierto o cerrado




¢Qué es un método de procesamiento
“cerrado”?

* Un método de procesamiento de sangre,
productos sanguineos o medicamentos que
asegura que el producto manipulado no ha
estado expuesto al aire ambiente o a cualquier
material o dispositivo susceptible de provocar
una contaminacion bacteriana del producto
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Centros de procesamiento de productos
sanguineos







m Comunidad do Madrid

19/12/2019



Condiciones GMP




¢Qué es un metodo de procesamiento
“cerrado”?

No confundir!!

 Eluso de productos desechables NO es sindnimo de
sistema cerrado

 Un producto estéril, no es un sistema cerrado

 Un producto con marcado CE o FDA no es sindbnimo de
sistema cerrado
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‘ ; nnuvo quwoc e D1
l,'

600G x7min — 2000Gx5min

1%t spin .

The volume below PPP was discarded.
PROFESSIONAL MANUFACTURER (PRP) the platelet border
s was aspirated.




Métodos de envasado. Criterios

e Sistema de procesamiento “cerrado”
Validado para largo almacenmiento

— Normativa de Transfusion
e Marcado CE o FDA
* Barato
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“Metodo Asturias”

A close and unidose PRP packing
system for ophtalmic use

Best comunication award

19/12/2019

PREMIO A LA MEJOR COMUNICACION

La Sociedad Espafiola de Transfusion Sanguinea y Terapia Celular:

CERTIFICA QUE LA COMUNICACION CON TiTULO Y AUTORES:
“UN SISTEMA DE ALICUOTADO DE VIALES OFTALMICOS UNIDOSIS, UTILIZANDO UN SISTEMA CERRADO, PARA
ENVASAR PLASMA RICO EN PLAQUETAS (PRP), SUERO AUTOLOGO Y OTROS PRODUCTOS DE
USO OFTALMICO. EL PROCEDIMIENTO “ASTURIA!

B. Pérez De Camino Gaisse, A. Lerma Verdejo, N.
Valdés, B. Rodriguez, M.J. Nufiez, A. Salas, R. Cabrera, J.L. Arroyo, J.L. Bueno

presentada en el transcurso del 27 CONGRESO SETS, celebrado en Bilbao del 23 al 25 de junio de 2016, ha recibido el PREMIO al

mejor trabajo en el area de PRODUCCION DE COMPONENTES SANGUINEOS: EXTRACCION, P MIENTO Y CRIBADO
DE AGENTES TRANSMISIBI

Bilbao, a 25 de junio de 2016

Dr. José Manuel Cardenas Diaz de Espada Dr. Fernando Puente Mangirén
Presidente de la SETS Secretario de la SETS
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Tubo Bolsa Aféresis
Vol de extraccidn de sangre 5-15ml 100-150 Proceso en maquina
Tiempo de extraccion 10 min 10 min 30 min

Procesamiento

No sistema cerrado. Esterilidad
comprometida

Sistema cerrado. Estéril

No precisa. Producto listo
para ser usado

Rendimiento del producto

Bajo

Tubo de 15 ml=1-3 x 10° plq

Alto. 30 x 10°plq

10 veces mayor que tubo

Muy alto. 300 x 10°plq

100 veces mayor que tubo

Almacenamiento

No posible. Uso intraoperatorio

3 dias a 222C/>1 afio congelado <-

209°C

Alicuotas congeladas

3 dias a 222C/>1 afio
congelado <-202C

Alicuotas congeladas

Aplicacién Uso inmediato intraoperatorio. Posibildiad de programar, por Posibildiad de programar, por
. posibilidad de almacenamiento posibilidad de
Un procesamiento por uso .
almacenamiento
Legislacion Cumple requisitos de: Cumple requisitos de:

AEM: Informe sobre uso de PRP
mayo 2013

RD 1088/2005

AEM: Informe sobre uso de
PRP mayo 2013

RD 1088/2005

Control de calidad del
producto

No se informa habitualmente del
contenido de plq.

Posibildiad de aplicar PPP en vez de
PRP.

Riesgo de contaminacion bacteriano
por manipulacion abierta

Concentracion y contenido total
de plq en producto.

Procesamiento en sistema
cerrado. Producto estéril

Informe con Hemogramay

Serologia y NAT HIV; VHB; VHC

Concentracion y contenido
total de plq en producto

Procesamiento en sistema
cerrado. Prodcuto estéril

Informe con Hemogramay

Serologia y NAT HIV; VHB;
VHC




sapere aude

106






Entrevista, informacion,
consentimiento informado y
exploracion médica

El paciente recibe un documento de informacion sobre el procedimiento.
Posteriormente es entrevistado por una enfermera para descartar contraindicaciones

para la extraccion de sangre o para la aplicacién del producto.
Se toma pulso y tensién arterial, y se realiza la extraccion de sangre con protocolos

similares a los utilizados para una donacidn de sangre



Asignacion de numero unico de
proceso y pulsera de trazabilidad

La trazabilidad y control de seguridad para evitar errores en la identificacion de los

Pacientes o productos se realiza mediante la asignacién de un numero de seguridad a cada
proceso. Y la entrega al paciente de una pulsera-testigo que se utiliza para la verificacién en el
momento de la aplicacidon del producto por el médico prescriptor.






Extraccion de muestras analiticas

Se realizan las siguientes pruebas analiticas
a todos los pacientes en cada proceso:

* Hemograma Grupo sanguineo ABO-Rh

* Escrutinio de anticuerpos irregulares.

* HBsAg (Antigeo de superficie VHB)

* Serologia para VHC

* Serologia para HIV1/2

* Serologia para sifilis

* Prueba genémica (NAT) para VIH, VHB y VHC




ANEXO 1li

Requisitos de verificacion para las donaciones de sangre
total y componentes sanguineos

En las donaciones de sangre total, donaciones por
aféresis y autodonacion de predeposito, se realizaran las
pruebas analiticas siguientes:

1. Determinacion del grupo sanguineo ABO. No reque-
rido para el plasma destinado uUnicamente a fracciona-
miento.

2. Determinacion del grupo sanguineo Rho (D). No
requerido para el plasma destinado unicamente a fraccio-
namiento.

3. Se practicara, en cada donante con historia de
transfusion previa o embarazo, escrutinio de anticuerpos
irregulares antieritrocitarios mediante meéetodos que detec-
ten anticuerpos clinicamente significativos.

4. Pruebas para la deteccion de agentes infecciosos:

a) Sifilis: pruebas serologicas.

b) Hepatitis B: AgHBs.

c) Hepatitis C: Anti-VHC y pruebas de amplificacion
genomica del acido nucleico (NAT).

d) VIH I/Il: Anti-VIH /1.

e) Aquellas pruebas necesarias para detectar porta-
dores de otros agentes infecciosos en determinados
donantes por sus circunstancias epidemiologicas con-
cretas.

Las técnicas utilizadas en estas pruebas deberan
tener, en cada momento, un nivel éptimo de sensibilidad
y especificidad, y los reactivos empleados en ellas cum-
pliran la normativa sanitaria nacional.

MINISTERIO
DE SANIDADY CONSUMO

15514 REAL DECRETO 1088/2005, de 16 de septiem-

bre, por el que se establecen los requisitos tec-
nicos y condiciones minimas de la hemodona-
cion y de los centros y servicios de transfusion.

=gl ¥ MINISTERIO
% = DE SANIDAD, SERVICIOS SOCIALES
b 'S EIGUALDAD ®

INFORME/V1/23052013

Informe de la Agencia Espaiiola
de Medicamentos y Productos

Sanitarios sobre el uso de Plasma
Rico en Plaquetas

Fecha de publicacién: 23 de mayo de 2013

En este sentido, se le aplicara el Capitulo V sobre donacion
autdloga y autotransfusion del Real Decreto 1088/2005, en lo que
corresponda.

Quedaran excluidas de la utilizacion de estos procedimientos
las personas pertenecientes al grupo que se describe en el Anexo
I, punto C, del Real Decreto 1088/2005, donde constan los
criterios de exclusion permanente y temporal.

En cada donacion deberan realizarse las prucbas analiticas
que se indican en el Anexo IIT del Real Decreto 1088/2005, como
requisitos de verificacion para las donaciones de sangre total v
componentes sanguineos. Estas prucbas analiticas no deberan
seguir de modo obligado las normas de correcta fabricacién de
medicamentos, siendo suficientes las normas habituales de los
laboratorios de hematologia y/o analisis clinicos.



Centrifugacion

* Centrifuga de diseno propio, especifica para PRP en bolsa

* Programas de centrifugacion encriptados

* Centrifugacion diferencial segun el hematocrito del paciente
e Software con control periférico de procesos




PRP 6 LP-AC
Directo (sin gelificar)

Y
\ ‘ / %«
= . /\/
PRoPosit
sapere aude PRP-AC Gelificado
Hematies residuales (Platelets gel)

Sangre total .

LP-AC

PRP-AC Cola de plaquetas.

(PRP Glue)
PRP-BC
)
CRIOPRECIPITADO
1¢" Spin
PPP
Cola de fibrina.
2°Spin | (Fibrin Glue)
PPC

\ Solucion de activacion 3¢ Spin

PRP-BC. Plasma Rico en Plaquetas de baja concentracion
PRP-AC. Plasma Rico en Plaguetas de alta concentracion
LP-AC. Lisado plaquetar de alta concentracion

PPP.  Plasma pobre en Plaquetas.

PPC. Plasma pobre en crioprecipitado

19/12/20
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Método en tubo

Método PRoPosit

Volume de 5-15ml 100-150
sangre
Tiempo de 10 min para cada aplicacién 10 min para 3-6 aplicaciones

extraccion

Procesamiento

Esterilidad NO ASEGURADA.

SISTEMA CERRADO. Esterilidad asegurada. Marca CEE de

de la sangre Uso de tubos para uso diagndstico para uso clinico en material
algunos procedimientos Tiempo de procesamiento40-60 min.
Tiempo de procesamiento 30-40 min, mientras el EL PACIENTE NO ESPERA
paciente espera
Cantidad de BAJA ALTA. 30 x 10° plaquetas
plaquetas 9 , .
obtenidas 15 ml de sangre= 1-3 x 10° plaquetas 10 Veces mds plaguetas que con el método en tubo

Almacenamient

No es posible.

3 diasat 22eC 6

o del PRP El PRP debe ser usado inmediatamente tras la 12 meses congelado
preparacion
Uso clinico El PRP debe usarse inmediatamente tras prepararse El PRP se puede usar a lo largo de 12 meses

Hay que realizar una extraccién de sangre por cada
aplicacion clinica

Por cada extraccion de sangre se pueden realizar entre 3y 6
aplicaciones

La preparacion de PRP no se hace en la consulta

Control des de
calidad del PRP

El contenido en plaquetas del PRP aplicado es
desconocido

Riesgo de contaminacion bacteriana

El contenido en plaquetas de cada PRP es bien conocido
También el contenido en leucocitos y hemoglobina
PRODUCTO ESTERIL

Se incluye un informe médico con controles de calidad

Precio

5 to 300€ por cada aplicacion.

No incluye coste de analiticas

200-250€ por vial. Incluye coste analiticas y control de
calidad




Etiguetado segun
normativa ISBT-128

La Normativa ISBT-128 es la normativa exigida para el etiquetado
de componentes sanguineos para uso transfusional, y la habitualmente
Utilizada en los Centros de Transfusidon nacionales e internacionales.



Control de calidad del PRP obtenido

WBC
RBC
HGB
HCT
MCV
MCH
MCHC
PLT

RDW-CV 158 [%]
PDW 10.3 il
MPV ] [fL]
P-LCR ! [%]
PCT 65 + [%]
NEUT - [1073/uL]
LYMPH 41 +[1073/uL]
MONO .83 +[1073/ulL]
EO 4 [1073/uL]
BASO : [1073/uL]
NRBC ; [1073/uL]
RET ) [%]
IRF
LFR
MFR
HFR

6]

El control de calidad del PRP obtenido se realiza mediante un hemograma

para conocer la concentracion de plaguetas y la contaminacién de leucocitos

y hematocrito de cada producto. Esta prueba se realiza en todos los procesos.

Estas pruebas de control de calidad no son un requisito legal, pero lo consideramos
Imprescindible para asegurar la calidad de nuestros productos



Cultivos de control de laboratorio

Habitacién: CONSULTA

MICROBIOLOGIA

Facultativo Microbiologia: Dra. Catén

B 22

I et PLASMA DESCONGELADO DE PROCESO DE PRP
El cultivo realizado, en medio aeroblo y anaerobio resulta negativo a
los 7 dias de incubacién.

CULTIVO EN MEDIO SABOURAUD Negativo

Aunque el método PRoPosit es un sistema cerrado que asegura la esterilidad de los
productos, de forma aleatoria (cada 20 procesos), se realizan analisis de control
microbioldgico bacteriano y de hongos.

Habitualmente se utiliza una muestra del plasma pobre en plaquetas de un proceso que

no se ha utilizado para uso clinico, del que se realizan cultivos aerobios, anaerobios y en
Sabouraud



Seroteca, perrepeteca, y bolsa testigo
de PPP como control microbiologico

De cada proceso se guardan muestras de PRP para futuros estudios de investigacion
y también del plasma pobre en plaguetas (PPP), que al mantenerse en condiciones de
esterilidad, puede utilizarse como contra-analisis ante una eventual reclamacién de pacientes



Informe médico

VOLUMEN DE EXTRACCION ( e sangre, =
E. INMUNOHEMATOLOGICO

HEMOGRAMA BASAL * (Bolsa de extraccion) e
4,67 532 Neutrofilos (%): 70 Grupo Sanguineo: A

20 RH:

Leucocitos (10*3/L):
Hematies (10%6/L): 4,56 5,20  Linfocitos (%): POSITIVO
Hemoglobina (g/dL): Monocitos (%): Escrutinio de anticuerpos Irregulares: NEGATIVO

Hematocrito (%): Eosinéfilos (%): SEROLOGIA
Plaquetas (10A3/L): 270 5 | | HBSAg: NEGATIVO  NAT Triplex NEGATIVO
VHB/VHC/HIV

HCv: NEGATIVO s
Observaciones Serologia:

| HIV1-2: NEGATIVO

MCH (pg): 43
Sifilis RPR: NEGATIVO todo bien

VCM (fl): 95

MCHC (g/dL): 23
| Serologia:

HBsAg; Anti-VHC; Anti-HIV 1-2; Sifilis y NAT-VHB/VHC/HIV 1-2
NEGATIVO

*Los resultados de la primera columna muestran el resuitado del hemograma
realizado en una muestra de sangre obtenido de la bolsa de extraccion. La segunda
columna muestra los resultados calculados en una muestra del paciente sin estar
diluida con anticoagulante; y que serian los obtenidos en un analisis normal de una
muestra del paciente. El diferencial de leucocitos, VCM, HCM y MCHC no se alteran

por la dilucién =
PLASMA RICO EN PLAQUETAS DE ALTA CONCENTRACION (PRP-AC)/LISADO PLAQUETAR

Vol PRP (ml): 16 Leucocitos (10*9/L): 1,3
N° Alicuotas: 3 Hemoglobina (g/dL): 04
Conc. Plaquetas (1049/L) Hematocrito (%) : 2

Cont. total plaquetas (10*10): 32 Vol PPP (ml):

DESCRIPCION DE PRODUCTOS DISTRIBUIDOS
Nombre producto Vol. (mi) Plag. (109/L) Leuc.(10%9/L) Hgb. (g/dL) Hcto. (%)
2 2300 4
59 2300 6,7
4

Lisado plaquetar de ALTA concentracién. (Alic. 0)
Lisado plaquetar de ALTA concentracién. (Alic. 1)
Lisado plaquetar de ALTA concentracién. (Alic. 2) 6 2300
Plasma FC autélogo POBRE en plaquetas (PPP) (de 150mi) 30

Comentarios: MMM

Contiene informacién del hemograma, grupo ABO Rh, anticuerpos irregulares
Pruebas microbioldgicas y control de calidad de los productos obtenidos



Entrega y almacenamiento del producto

Los productos se envasan en contenedores con marca CE para el almacenamiento de
productos sanguineos.

Tanto el transporte como el almacenamiento del os productos se realiza con
equipamiento validado para el transporte de componentes sanguineos y con un registro
continuo de la temperatura de transporte y almacenamiento. Cumplimos la normativa
establecida en el RD 1088/2005 para componentes sanguineos.



. Aplicacion clinica del PRP

El producto se entrega al facultativo prescriptor,
qgue aplica el producto para la indicacién terapéutica
gue ha sido prescrita.

=)
PRo Osi . . .
‘“ﬁp-nd PRoPosit provee a los facultativos prescriptores de un
Procedimiento operativo para el correcto uso de nuestros
productos




VOLUMEN DE EXTRACCION (ml ae sangre)
E. INMUNOHEMATOLOGICO

HEMOGRAMA BASAL * (Bolsa de extraccion) —

| Leucocitos (10°3/L): 4,67 532 Neutrofilos (%): 70 Grupo Sanguineo: A ‘
| Hematies (10%6/L): 4,56 520  Linfocitos (%): 20 RH: POSITIVO
Hemoglobina (g/dL): 14,8 16,87  monocitos (%): 5 Escrutinio de anticuerpos Irregulares: NEGATIVO
Hematocrito (%): 39,5 45,03 Eosindéfilos (%): 1 SEROLOGIA
L
Plaquesis(1D°L): 2067 | 307,80 £Basifilos (%): 5 HBSAg: NEGATIVO  NAT Triplex NEGATIVO
VHB/VHC/HIV
VCM (fl): 95 HCV: NEGATIVO -
Observaciones Serologia:
MCH (pg): 43 HIV 1-2: NEGATIVO
ifili . todo bien
MCHC (g/dL): 23 Sifilis RPR:  NEGATIVO
Serologia:
*Los resultados de la primera columna muestran el resultado del hemograma HBsAg; Anti-VHC; Anti-HIV 1-2; Sifilis y NAT-VHB/VHC/HIV 1-2
realizado en una muestra de sangre obtenido de la bolsa de extraccion. La segunda NEGATIVO
columna muestra los resultados calculados en una muestra del paciente sin estar aroacid

diluida con anticoagulante; y que serian los obtenidos en un analisis normal de una
muestra del paciente. El diferencial de leucocitos, VCM, HCM y MCHC no se alteran

por la dilucion. Z
PLASMA RICO EN PLAQUETAS DE ALTA CONCENTRACION (PRP-AC)/LISADO PLAQUETAR

Vol PRP (ml): 16 Leucocitos (1049/L): 1,3

N° Alicuotas: 3 Hemoglobina (g/dL): 0,4

Conc. Plaquetas (1049/L) 2.000 Hematocrito (%) : 2

Cont. total plaquetas (10*10): 3,2 Vol PPP (ml): 80

DESCRIPCION DE PRODUCTOS DISTRIBUIDOS
N2 Proceso Nombre producto Vol. (ml} Plag. (1079/L) Leuc.(10%9/L) Hgb. (g/dL) Hcto. (%)

123 Lisado plaquetar de ALTA concentracién. {Alic. 0) 2 2300 4
123 Lisado plaquetar de ALTA concentracién. (Alic. 1) 5,9 2300 6,7 2.7 1,9
123 Lisado plaquetar de ALTA concentracién. (Alic. 2) 6 2300 4 2' 1'
123 Plasma FC autélogo POBRE en plaquetas (PPP) (de 150ml) 12 30 0 1

Comentarios: MMM




PRP procedures per months
Unidad de Hemoterapia no Transfusional PDH

28

31
29

30

28

; Comunidad do Madrid
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- Procesos PRP por Servicios
QM Hospital Universitario . .
“ Puerta de Hierro Unidad de Hemoterapia no

Majadahonda

3 comniand g mace Transfusional PDH

Hematologia; 9;
Dermatologia; pLA

12; 3%

Maxilofacial; 8;
2%

Traumatologia;

265; 62% Oftalmologia;

117; 28%

Rehabilitacion;

/ 2: 0%

Reumatologia;
11; 3%



Procesos PRP por Procesos
Unidad de Hemoterapia no
Transfusional PDH

Maxilofacial; 5; 1%

Ulceras; 13; 3%

EICH ocular; 30; 7%

Gonartrosis otoras
Rodilla; 160; 37%

Ojo seco y otros
ocular; 94; 22%

Otros trauma;
17; 4%

Patologia cadera; 30;
Otras tendinitis; 53; 7%
12% Aquiles y plantar; 32;

7%



N
9 Hospital Universitario
Puerta de Hierro

SaludMadrid Majadahonda

i

I comunidad do Madrid




Procesos PRP. Exclusiones y fallidos
Unidad de Hemoterapia no Transfusional PDH

Paciente
/excluido; 25; 6%

\Poceso fallido;

17; 4%

PRP-AFE-
Asturias; 37; 8%

M l
.
’ ‘

m Comunidad de Madrid



PRP UHNT-PDH feb 2015 a feb 2016.

n media mediana SD \EN Min
Edad 193 54,88 54,01 15,34 94,44 14,82
Tiempo aféreis (min) 173 36,49 32,00 14,88 133,00 13,00
Vol PRP (ml) 175 130,13 121,00 38,04 308,00 44,00
Plg en PRP (x 109/L) 172 1221,03 1230,50 407,33 3155,00 250,00
Leucos en PRP (x 109/L) 170 0,18 0,00 1,23 10,70 0,00
Hto PRP (%) 171 0,36 0,10 3,14 41,20 0,00

=
& ] Hospital Universitario
%ﬁ Puerta de Hierro

Majadahonda

m Comunidad do Madrid
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Oct-2013-Feb 2016

Tipo de proceso

PRP-150-
ASTURIAS; 2; 2%

PRP 150-6; 29;
23%

|
PRP 150-3; 92;

75%

19/12/2019 132



Oct-2013-Feb 2016
Patologia y especialidad

Ulcera Patologia del Patologia Ocular; 1;

Diabetica/Vascular; 6; oie/cadera; 4; 3% 1%
5%
Tendinitis
Desconocido; 7; 6%

Aquiles/Codo/Hombr
0;15;12%

Estética; 26; 21%

Patologia de rodilla;
64; 52%

19/12/2019 133



=

PRoPosit

sapere aude

ID proceso/pulsera

Vol extracciéon (ml)
Volumen PRP (ml)

N2 Alicuotas
Volumen PPP (ml)
Plg (x 109/L)

Rend pre (x 1011)
Rend pos (x 1011)
N2 Concentraciones
Eficiencia (%)
Leucocitos PRP(x 109/L)
Hematies PRP
Hematocrito PRP (%)
Hemoglobina PRP (g/dl)

contar

170
168

168
167
167
170
167
167
167
166
166
166
167

promedio

185,59
21,94

4,03
66,72
1138,35
4,10
2,31
5,53
0,59
5,86
0,12
0,79
0,30

mediana

183,5
20,0

3,0
67,0
1098,0
4,0
2,2
5,0
0,6
3,0
0,1
0,6
0,2

Control de calidad de procesos de obtencion de
PRP con protocolo PRP-Bolsa-150. Marzo 2016

sd

18,0
8,6

3,6
12,5
425,4
1,7
0,9
2,3
0,2
18,1
0,1
0,7
0,5



sapere aude

Oct-2013-Dic 2016. Tipo de proceso

Plaguetas (mm) Eficiencia
3000,0 1,8
1,6
2500,0
1,4
2000,0 1,2
1,0
1500,0
0,8
1000,0 0,6
0,4
500,0
0,2
0,0 0,0
JAN/14 JAN/15 JAN/16 JAN/13 JAN/15
Nimero de concentraciones Leucocitos
16,0 60,0
14,0 50,0
12,0
40,0
10,0
8,0 30,0
6,0
20,0
4,0
2,0 10,0
0,0 0,0
19/1280189 JAN/14 JAN/15 JAN/16 JAN/13 JAN/14 JAN/15 JAN/3B




2V Control de calidad de procesos de obtencion de
PRP con protocolo PRP-Bolsa-150. Dic 2016

Ro ‘/osit

Relacion entre concentracion de plaquetas y contenido en leucocitos

sapere aude
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Farmacovigilance.
Oct-2013-Dic 2016

* 156 patients

* 214 phone calls
131 answers(61.2%)

* Time from the blood collection
— Median 7.2 months(0,3 - 31)

19/12/2019 137



Farmacovigilance. Oct 2013 - Dic 2016
“Adverse events yes/no”

BLANCO (20,
15,3%

19/12/2019 138



Farmacovigilance. Oct-2013-Dic 2016
Adverse events

INFLAMACION ERITEMA (5,
(5, 4,5%) 4,5%)

19/12/2019 139



Farmacovigilancia. Oct-2013-Dic 2016

“Was the treatment efective?”

BLANCO (50,

NO (15,
11,5%)

NO SABE
(12, 9,2%)

19/12/2019 140



Farmacovigilance. Oct-2013-Dic 2016

35

Satisfaction rating
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The NEW ENGLAND JOURNAL of MEDICINE

BRIEF REPORT

Vision Loss after Intravitreal Injection
of Autologous “Stem Cells” for AMD

Ajay E. Kuriyan, M.D., Thomas A. Albini, M.D., Justin H. Townsend, M.D.,
Marianeli Rodriguez, M.D., Ph.D., Hemang K. Pandya, M.D.,
Robert E. Leonard Il, M.D., M. Brandon Parrott, M.D., Ph.D.,

Philip J. Rosenfeld, M.D., Ph.D., Harry W. Flynn, Jr., M.D.,
and Jeffrey L. Goldberg, M.D., Ph.D.

SUMMARY

Adipose tissue—derived “stem cells” have been increasingly used by “stem-cell clinics”
in the United States and elsewhere to treat a variety of disorders. We evaluated
three patients in whom severe bilateral visual loss developed after they received
intravitreal injections of autologous adipose tissue—derived “stem cells” at one such
clinic in the United States. In these three patients, the last documented visual acuity
on the Snellen eye chart be” e the injection ranged from 20/30 to 20/200. The pa-
tients’ severe visual loss after che injection was associated with ocular hypertension,
hemorrhagic retinopathy, vitreous hemorrhage, combined traction and rhegmatog-
enous retinal detachment, or lens dislocation. After 1 year, the patients’ visual acuity
ranged from 20/200 to no light perception.

19/12/2019

STEM-CELL PROCEDURE

According to the documentation that we ob-
tained, the procedure was carried out in the
patients as follows. An adipose-rich periumbilical
area was injected subcutaneously with an anes-
thetic solution to prepare for tumescent liposuc-
tion. Fifteen to 20 minutes later, additional local
anesthetic was injected, followed by a 60-ml lipo-
suction aspiration, and the sample of adipose tis-
sue was processed to isolate the putative stem cells.

In parallel, standard phlebotomy was per-
formed to collect 35 ml of whole blood, which
was centrifuged to separate a platelet-rich plasma
fraction. The liposuction aspirate was washed in
60 ml of cell-wash solution with gentle agitation
for 2 to 4 minutes, after which the aqueous frac-
tion was removed and the cells underwent enzyme
treatment for 12 minutes at 37°C, with 30 seconds

~ of vigorous shaking every 6 minutes. After dis-
- sociation, the cells were centrifuged at 1800 rpm

, for 5 minutes, creating a pellet of stromal vascu-

lar cells. These cells were resuspended, washed
in cell-wash solution, and centrifuged again.
The pelleted cells were resuspended in 1 to 6 ml

- of platelet-rich plasma and used immediately for

intravitreal injection into both eyes as described
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Malignancy

Therapeutic use of growth factor-rich preparations logi-
cally raises concerns on potential oncogenic side-effects
[57]. Suspicions of an increased risk of cancer risks have
peen reported in a post-marketing retrospective cohort
study in susceptible patients treated topically with three or
more tubes (15 g; 0-01%) of recombinant human (rh-)
PDGF-BBE (Regranex) used for treating leg ulcers [58].
There is, however, no report of increased risk of malig-
nancy associated with the use of PG. Several elements

should be taken into consideration to assess the risk of

malignancy from PG: the content of growth factors in PG
(for instance PDGF-BB is present at mean of 1-10 ng/ml,

corresponding to 10-100 ng/application when 10 ml of

PG releasate is used per treatment) is much lower than that
prescribed for rh-PDGF-BB [one tube contains 150 mg). In
a worse case situation, 10 ml PG for three times a week
over 1 month would lead to apply about 120 ml of PG, or
120-1200 ng of PDGF-BB. However, as PG contains other

growth factors than PDGF-BB, caution should be in place

when using PG in patients with malignancy.

ISBT Science Series

STATE OF THE ART

Platelet gels

T. Burnouf

2C-507-03




MSC expanded in autologous HPL. Adverse event surveil-
lance revealed a few cases most probably related to the re-
implant procedure and three cases possibly related to stem
cell applications. These few cases were either self-limited or
cured by small therapeutic interventions. Importantly, no ne-
oplastic transformations were observed at the stem cell injec-
tion site. Although in total two patients developed tumors, the
neoplasm rate was similar to the control population. 53.1% of
the patients reported symptom relief in the follow-up period
of 11 months.
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Platelet Lysate as Replacement for Fetal Bovine Serum
in Mesenchymal Stromal Cell Cultures
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PLASMA RICO EN PLAQUETAS PARA USO NO e —
TRANSFUSIONAL: NECESIDAD DE UNA REGULACION Paciente ypatologia (L E S omn Donante procesos
PARA UN ENFOQUE ALOGENICO

Autores: Alarcon Tomas, Ana(1); Naya Errea, Daniel (1); Salas, Angela (1), Romera Martinez, Irene(1);

Valdés, Nuria (2); Alarcon Tomas, Maria (2) Ninamango, Luz (1) Cabrera Marin, Rafael(1); Maria Jesus Donante altruista de

Nufez; Bueno Cabrera, José Luis(1). Varén 40 afios, EICH ocular Trombopenia grave | ? 1
(1)Unidad de Hemoterapia No Transfusional. Servicio de Hematologia. HU Puerta de Hierro-Majadahonda. plaquetas

(2)Servicio de Oftalmologia. HU Puerta de Hierro-Majadahonda.

-
& HOSpltal Universitar AdICIona|mente al pI'OCGdImIentO eSténdal’ Varén 30 afios, EICH ocular Trombopenia grave Hermana. 7
Puerta de Hierro

SaludMadrid Majadahonda utilizado para los procesos autologos, estos
B comunidad do Madrid

productos fueron sometidos a irradiacion con
25 Gy como prevencion de EICH Varén 33 afios, EICH ocular Mal acceso venonso Hermana. 7

transfusional.

Nifio 7 afios, Queratopatia Peso inferior a 50 kg y mal

Madre 1
por exposicién. acceso venoso

Nifio 6 afos, Queratopatia Peso inferior a 50 kg y mal

Madre 1
por exposicién. acceso venoso

Conclusiones

El PRP alogénico ofrece una eficacia similar al autélogo en el uso oftalmolégico. Con una correcta evaluacién previa del riesgo en relacién al potencial beneficio
terapéutico, el uso de PRP alogénico debe ser considerado una opcion terapéutica en patologias graves en las que no es posible la disponibilidad de producto
autologo. En ausencia de una regulacion especifica para el PRP alogénico, consideramos este producto un componente sanguineo, y como tal, nos amparamos en

la normativa legal establecida en el RD 1088/2005.

Real Decreto 1088/2005, de 16 de septiembre, por el que se establecen los requisitos técnicos y condiciones minimas de la hemodonacidn y de los centros y servicios de transfusion
no se contempla
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Fetal Bovine Serum
U.S. Origin

"Fetal bovine serum" (Suero Bovino fetal) procede de fetos bovinos.
e “Newborn calf serum”. Se obtiene de terneros de menos de 3
=INERERS
e “Calf serum”, Suero de ternero. Procede de terneros de menos de
12 meses.

e “Adult bovine serum”. Suero de terneros adultos. Se obtiene de
terneros de mas de 12 meses.

e “Donor bovine serum”. Se obtiene de la sangre de terneros
obtenida en un proceso de donacién de sangre parecido al de los
humanos.



Grand Island
us

Divinopolis
Brazil

Fetal bovine serum [FBS) is a by-product of the beef industry,
which drives availability and cost for manufacturers of cell
culture products such as Life Technologies.

Due torising costs of the raw materials needed to produce fetal
bovine serum, we will increase our FBS pricing in 2014. Specific
causes for these increases include, but are not Limited to

* Reduction in supply due to climatic events and economic
conditions

* Increased demand from life science and pharmaceutical
customers (Figure 1]

Karlsruhe
Germany

®)

Newcastle
Australia

Auckland
New Zealand

Figure 1. Global FBS cost index.




Seria de gran interés la disponibilidad de un producto
alternativo al FBS que cumpliera las siguientes
caracteristicas.

 Que fuese mas seguro que el FBS; y preferiblemente
de origen no animal.

 Que estuviese disponible en gran cantidad y bajo
coste.

 Que fuese mas eficiente que el FBS. (menos volumeny
mayor tasa de crecimiento celular)

 Que ofreciera resultados mas previsibles
(estandarizacion).



CORD BLOOD DONATION AND PROCESSING

80-90% of Cord Blood units +/- 30-40 ml Q I

W& are discharged un-proccesed

Plasma
o
Cord Blood
bag Centrifugation Red Cells
Voluntary Cord Blood Cord Blood & +/- 60-80ml
donation collection b |
& Consent sign =
e

: 5 ‘,7/
m Stem cells rich Storage

Buffy —coat
BHV; CHV; HIV;
RPR tests
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Unidades de SCU almacenadas en Espana (1997-2013) 55500 oot

; 2377
Fuente: Memoria REDMO 201317 47374
41771
26005
28801
50732 24462
17421
15271
10877 12566
4668 LEEL
793 2029
- ol o — ™ rm} Ty N} e ol uy! o ™™ ™ M
g & & & B8 &8 8 & g8 8 8 8 & 2 @ gz ¢#
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Unidades de sangre de Cordon Umbilical. Espafia. Datos REDMO

ARo Almacenadas Procesadas Extraidas™
2013 58849 3770 18850
2012 55509 3132 15660
2011 52377 5053 25265
2010 47324 5184 25920
2009 42140 6338 31690
2008 35802 7001 35005
2007 28801 5173 25865
2006 23628 2896 14480
2005 20732 3311 16555
2004 17421 2150 10750
2003 15271 15271 76355

* Datos calculados asumiendo que se procesan el 20% de las extraidas.









TRANSFUSIONAL PLATELETS PRODUCTION

Whole blood
Donation [
|
Plasma & )
<
= I N Patient
‘ Trasnfusion
Voluntary Blood +/-500ml  Centrifugation Red Cells /)
Donor Concentrate
Buffy -coat :
Platelets additive
solution

- X p Lekoreduced &
A = : Centrifugation > patogen
Donor interview | — Patogen inactivated
& Consent sign ! Inactivation Platelet dose in
Leukoreduction additive solution
filtration
Vol: +/- 150 ml
Conc. 1500 x 10°/L
—> >
Platelets additive
solution
Lekoreduced hiper- N »
Voluntary Apheresis concgntrated Platelet dose in
Donor Apheresis platelets additive solution
(Dry platelets)
Vol: +/- 150 ml Vol: +/- 150 ml
Conc. 3000 x 10%/L Conc. 1500 x 10%/L
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19



PLATELET LYSATE PRODUCTION

.
Pooling Platelet

lysate
vol: +/- 1300 ml

Freezing Thaw

Outdated
Lekoreduced
Platelet dose in

additive solution

Vol: +/- 250 ml
Conc. 1500 x 10°/L

Storage Freezing Platelet
lysate
Alicuots
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Lisado de plaquetas autdlogo para

tera pla CEIU |a r Preparacion de cultivos
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Infusion de CME
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de plaquetas autdlogo
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Growth Differentiation Factor 11
Is a Circulating Factor that Reverses
Age-Related Cardiac Hypertrophy
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GDF11

(Reduced in old)

Figure 1. Systemic GDF11 Reduces Age-Related Cardiac Hypertrophy

{insaf Heterochronic parabiosis reverses age-related cardiac hypertrophy in mice. Old (O) mice display
increased cardiac mass and cardiomyocyte cross-sectional area comparad © young (Y) mice. Heart mass
and myocyte cross-sectional area are reduced in okd mice subjected to heterochronic parabiosis with
young mice (YO). Circulating levels of GDF 11, possibly fom the spleen and other tissues, are reducad in
old mice. Supplemeanting old mica with recombinant GDF 11 reversas age-related cardiac hypertrophyand
promotes beneficial pattermns of gane exprassion. The effects of circulating GDF1 1 (and associated age-
related changes) on pancreatic insulin production, skeletal muscle, adipose tissua, and other tissues are

unknown.

Young at Heart

Leslie A. Leinwand'* and Brooke C. Harrison’

744 Cell 153, May 9, 2013
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CLINICAL IMPLICATIONS OF BASIC RESEARCH

Elizabeth G. Phimister, Ph.D., Editor

Cardiac Agmg and Re;uvenatlon — A Sense ofHumors>
R , Ph.D., and Toren Finkel, M.D.,

scure. One clue, however, may be the observa-
tion that the incidence of heart failure with pre-
served ejection fraction rises dramatically as we
age, with roughly 5% of men and 8 to 10% of

ceptor types | and |1

Other pathways

Y RO P I =g ; :a' jac decline
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Figure 1. A Hearty Finding for Growth Differentiation Factor 11 (GDF-11).
The blood of young animals contains circulating proteins in concentrations
that differ from thos: fp oteins It'g' n the blood of old animals.
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Young animals’ blood holds rejuvenating
powers. Amy Wagers wants to know why

By Stephen S. Hall

426 | NATURE 317 | 22 JANUARY 201 e

Published by AMAS

my Wagers was about halfway
through a 90-minute talk to a
group of Boston-area science teach-
ers last July when she showed her
Amold Schwarzenegger slides.
One picture depicted the former
governor of California as a buff
young bodybuilder; the other
showed a more recent, flabbier,
and stooped version of the Terminator play-
ing tennis. If a picture is worth a thousand
words, the slide served as a two-volume
treatise illustrating the point that Wagers,
a Harvard University stem cell scientist,
wanted to make: As humans age, our mus-
des fail to maintain and regenerate as they
once did.

“T'm not saying aging is a disease”
Wagers hastened to add, once her audience
had stopped laughing. “But it is associated
with increased incidence of particular types
of disease:

Wagers’s quiet voice barely carried over
an aspirating aquarium at the side of the
science lab at Dover-Sherborn High School.
But the 30 or so educators gathered at the
Summer Science Institute avidly followed
the narrative of her recent work—especially
when Wagers moved on to her “fountain of
youth” slides.

In a series of experiments that have
captivated both the field of regenerative
medicine and its many lay spectators,
Wagers and a diverse army of collabora-
tors have shown that when the blood of a
young mouse circulates through the murine
equivalent of an old geezer, startling physi-
ological changes occur. Many of the trade-
mark depredations of old age—withering
muscles; stiff, oversized hearts; cognitive

ine; and even the fraying of the myelin
coating that insulates nerve fibers—are
slowed, repaired, or even reversed.

“We became convinced that there was
something in the blood” responsible for the
dramatic effects, Wagers told the teachers.
Indeed, after a difficult search, she and col-
leagues have recently isolated a molecule
from “young blood,” growth differentiation
factor 11 (GDFI1), that appears to rejuvenate
the architecture of the heart, the vascula-
ture of the brain, and the bulk of skeletal
muscle—at least in animals. As Wagers told
the group, “GDF11, which is this fountain
of youth’ kind of factor for the heart, is also
a fountain-of-youth factor for the skeletal
muscle and for the brain. It is generally a
good protein for rejuvenation.”

“Rejuvenation” has always been a loaded
crossover term in biology. Quickly raising her
hand, one young high school science teacher
from Walpole could barely spit out the ques-
tion on everyone's mind. “You have to won-
der, given what youe seeing ... I mean,

sciencemag.ors SCIENCE

Cell Research (2014) 24:1381-1382.
© 2014 IBCB, SIBS, CAS  All nghts reserved

RESEARCH HIGHLIGHT www._nature_com/cr

An ingredient for the elixir of youth

Cell Research (2014) 24:1381-1382. doi:10.1038/cr.2014.107; published online 12 August 2014




Isabel Bathory de Ecsed (Hungria 1560-1614) fue una aristdcrata hungara perteneciente a
una de las familias mas poderosas de su pais. Ha pasado a la historia por haber sido acusada
y condenada de ser responsable de una serie de crimenes motivados por su obsesidn por la
belleza que le han valido el sobrenombre de «laCondesa Sangrienta». Erzsébet tiene el
récord Guiness de la mujer que mas ha asesinado en la historia de la humanidad con 630
muertes
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Trial record 1 of 17 for: plasma young alzheimer
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The PLasma for Alzheimer SymptoM Amelioration (PLASMA) Study

This study is currently recruiting participants. (see Contacts and Locations) ClinicalTrials.gov Identifier:
Verified May 2015 by Stanford University NCT02256306
5 First received: September 25, 2014
ponsor: Last updated: May 13, 2015
Stanford University Last verified: May 2015
History of Changes

Collaborator:
Alkahest

P Purpose

The PLasma for Alzheimer SymptoM Amelioration (PLASMA) Study: A Randomized, Double-Blind, Placebo-Controlled, Cross-Over Trial of Intravenously-Administered Plasma From
Young Donors for Treatment of Mild-To-Moderate Alzheimer's Disease




GDF11. Conclusiones de Loffredo

Es una proteina que tiene efecto
antienvejecimiento celular

Pertenece estructuralmente a la familia de
TGF-B

Su concentracion en sangre disminuye con la
edad

Se desconoce cual es el tejido donde se
produce o almacena

— Alta expresion en bazo de ratones



Tab. 1: Growth factor contents in platelet lysates of different donor batches
Lysates were prepared from platelet concentrates containing ~1.5 x 1010 platelets/ml. For comparison, fwo human serum samples
were analysed. n.d., not determined. 1 1 1 Y

s olis ois 7 \|
tors [n Protzin
[mg/mi]
Lysate Samples EGF PDGF-AB TGF-E1 HGF IGF-1 bFGFE, A n".-' ;ﬁ'—:
# 56 11.63 h7.28 11797 147 12.81 0.96 - 846 793
# 69 15.34 76.48 533.2 1.38 16.70 1.04 3.47 5.88
#70 2055 53.60 1,462.6 1.46 8.90 1.05 10.63 5.03
# 71 13.45 5B8.26 503.7 248 1613 0.90 19.65 710
#72 16.69 46.34 1,272.5 0.68 9.32 0.81 517 716
#73 14.27 51.88 1,084.3 1.22 16.66 0.98 19.99 6.94
# 108 13.44 BO.26 518.1 1.65 25.89 1.33 1.27 934
# 134 16.40 96.08 669 2 1.39 n.d. 255 1.36 12.34
# 162 2258 118.79 692.9 287 n.d. 297 112 10.65
#173 a7 11 16275 3501 1.78 n.d. 452 1.01 15.63
# 194 20.27 115.32 191.2 1.28 n.d. 4.4 532 1415
Mean 18.34 8419 768.9 1.55 15.20 1.96 T.04 9.64
=50 +6.76 +34 86 +395.0 +0.53 +5.34 +1.36 +5.72 +3.04
Human 1.52 4.64 4687 0.80 75.96 0.0019 0.063 70.00
Serum 0.02 5.20 33.85 0.62 83.98 0.018 n.d. 70.00

Received July 6, 2011; accepted in revised form October 18, 2011.
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Nuestras hipotesis

GDF11 podria estar muy concentrado en plasma fetal
GDF11 podria estar concentrado en las plaquetas

Los resultados de determinacién de GDF11 en pueden estar sesgados



“Nadie es mas joven que
alguien que no ha nacido”

Perogrullo
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‘Rejuvenating’ protein doubted ST
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Factor reported to explain how young blood restores :
muscle has '

Young blood conundrum N
The GDF11 protein may not explain how linking the blood of old and young mice renews tissues.

Greater Neural stem
blood flow cell proliferation

Enhanced Skeletal muscle
olfaction rejuvenation




GDF11 & PDGF-bb concentrations.

Experiment 3
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Relation between donor age and GDF11
concentration in serum or plasma
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SHORT REPORT

Growth differentiation factor 11 (GDF11) — a promising
anti-ageing factor — is highly concentrated in platelets

Vox Songuinis (2016) 111, 434-436
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DOl 100111 /vox 12438
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I GDF11
400 - - [ PDGF-BR

&

'H.
&

&

e

Q

d

Fig. 1 GDF11 and PDGF-BpP concentrations in platelet lysate (PL), serum
and plasma (PPP). The graphs show GDF11 and PDGF-Bf} concentrations
measured by ELISA. PL contained significantly more GDF11 than serum or
plasma (P < 0-0001 in both analyses). Data are displayed as mean +
SEM.




Cytotherapy, 2012; 14: 540-554 informa
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Platelet lysate from whole blood-derived pooled platelet concentrates
and apheresis-derived platelet concentrates for the isolation and
expansion of human bone marrow mesenchymal stromal cells:
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Legislacion Espafnola 2013 a 2018

* Legislacion espafnola pionera en la regulacion de PRP (mayo
pAVNE)

e Clasificacion de PRP como “medicamento de produccion no
industrial” por la agencia espanola del medicamento

 Normativa confusa y en conflicto con otras normativas
nacionales y europeas

e Articulos muy estrictos frente a laxitud en otros
— Pruebas microbioldgicas vs controles de calidad

e Cesion de competencias de Inspeccion a Consejerias de
Sanidad Regionales

* Escasa dotacion y formacion a Inspectores

 Normativa poco efectiva para mejorar la calidad y
seguridad de los pacientes
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INFORME/V1/23052013

Informe de la Agencia Espafiola
de Medicamentos y Productos

Sanitarios sobre el uso de Plasma
Rico en Plaquetas

Madrid, 23 de mayo de 2013

ASUNTO: RESOLUCION POR LA QUE SE ESTABLECE LA CLASIFICACION
DEL USO TERAPEUTICO NO SUSTITUTIVO DEL PLASMA
AUTOLOGO Y SUS FRACCIONES, COMPONENTES O DERIVADOS,
COMO MEDICAMENTO DE USO HUMANO PARA ATENDER

NECESIDADES ESPECIALES. Fecha de publicacion: 23 de mayo de 2013

Sin embargo. siendo un medicamento de uso humano. no
cabe considerarlo como un medicamento de produccion
industrial. Tampoco cabe considerarlo como un medicamento de
terapia avanzada de acuerdo con la definicion dada por el
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Sociedad Espafnola de
Hematologia y Hemoterapia q
(AEHH)

RD 1088/2005 Sobre
Tansfusion

Resolucién PRP Mayo 2013

Agencia espanola del
medicamento (AGEMED)
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Comité de
Acreditacion
Transfusional (CAT)
Sociedad Espanola de

Transfusion y Terapia
Celular (SETS)

Comité Cientifico de Seguridad
Transfusional (CCST) Ministerio
de Sanidad

Centro
productor PRP

Servicios de Inspeccidn
Sanitaria de las Centro
. ’ productor PRP
Comunidades
autonomas

Centro
productor PRP
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Regulacion espanola PRP mayo 2013

PROS

* Pioneros en regular
PRP

19/12/2019

CONS

Definicion como medicamento
Solo aplicable a PRP autdélogo

No aplica a otros productos
sanguineos usados en HNT

No define criterios de calidad

Criterios microbioldgicos y analiticos
no justificados (PCR VHC)

No define almacenamiento ni
métodos de activacion

Programa de Inspeccion no efectiva

Conflicto con otras Normativas
nacionales y europeas
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Normativas legales de aplicacion

1- INFORME/V1/23052013 .Informe de la Agencia Espaiola de Medicamentos y Productos
Sanitarios sobre el uso de Plasma Rico en Plaquetas. AEMPS 23 de-Mayo de 2013.

2-Resolucion por la que se establece la clasificacidn del uso terapéutico no sustitutivo del
plasma autdlogo y sus fracciones, componentes o derivados, como medicamento de uso
humano para atender necesidades especiales. AEMPS 23 de Mayo de 2013.

3- Directiva 2001/83/CE, de 6 de noviembre, por la que se establece un cédigo comunitario
sobre medicamentos de uso humano. (ver articulo 5; por el que se excluye el PRP como
medicamento de produccidén industrial).

4- Ley 29/2006, de 26 de julio, de garantias y uso racional de los medicamentos y productos
sanitarios.

5-Reglamento (CE) n? 1394/2007 del Parlamento Europeo y del Consejo, de 13 de noviembre
de 2007, sobre medicamentos de terapia avanzada.

6- Real Decreto 1088/2005, de 16 de septiembre, se establecen los requisitos técnicos y
condiciones minimas de la hemodonacion y de los centros y servicios de transfusion.

7-Guide to the quality and safety of Tissues and Cells for human application. European
Committee (Partial Agreement) on Organ Transplantation (CD-P-TO). EDQM 3rd Edition 26f17.



Conclusiones

El PRP es un componente sanguineo que se usa en
multiples indicaciones médicas y quirurgicas

Como cualquier producto sanguineo, los pacientes se
exponen a riesgos especificos

Los datos de eficacia del PRP son controvertidos, a pesar de
usarse desde hace mas de 20 anos

Demostrar eficacia terapéutica dependera de asegurar una
buena calidad del producto

— Estandarizacion en el procesamiento

— Sistemas cerrado

El PRP no es inocuo. Son frecuentes los efectos adversos
leves

El PRP para uso alogénico es util en pacientes
seleccionados
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Mi opinion sobre una futura regulacion
sobre PRP. (1)

* Los productos sanguineos utilizados en el ambito de la Hemoterapia
no Transfusional ( no solo el PRP!!') merecen una Normativa Legal
especifica

* EIl PRP autdlogo debe considerarse legalmente un componente
sanguineo; NO un medicamento

e La Regulacidén e Inspeccion deberia realizarse por profesionales
sanitarios con experiencia en el procesamiento de componentes
sanguineos o Terapia celular

* La Normativa deberia incluir capitulos claros en relacion a:

— Definicion de PRP segun criterios de calidad (concentracidn de
plaguetas, contaminacion de leucocitos...)

— Titulacién requerida para la produccion de PRP para uso en HNT

— Definicion clara de qué se considera un sistema cerrado de
procesamiento

— Pruebas microbioldgicas y de control de calidad
— Condiciones de almacenamiento
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Mi opinion sobre una futura regulacion
sobre PRP. (2)

* Cualquier componente sanguineo alogénico
usado en el ambito de la Hemoterapia No
Transfusional, deberia considerarse a efectos
legales como una transfusion; aplicandole |la
Normativa especifica en esta materia

* Los productos procedentes de multiples
donantes alogénicos (mas de 5?7?) se deberian
considerar un medicamento o hemoderivado

19/12/2019 199



Propuesta de Regulacion

Productos sanguineos anucleados para uso no
transfusional clinico o en terapia celular (NO
SOLO PRP) para uso autélogo

Productos sanguineos anucleados para uso no
transfusional clinico o en terapia celular (NO
SOLO PRP) para uso alogénico (procedente de
menos de 5 donantes)

Productos sanguineos anucleados para uso
transfusional, o no transfusional; clinico o en
terapia celular para uso alogénico (procedente
de mas de 5 donantes)

Productos sanguineos o celulares con
capacidad proliferativa in vitro para uso
transfusional, o no transfusional; clinico o en
terapia celular para uso autélogo 6 alogénico

13/ 12740135

(en ausencia de ella Normativa sobre Transfusion)




Meétodo cerrado alogénico, por aféresis; con doble sistema de
seguridad microbioldgica; para obtener hasta 190 viales de PRP

por extraccion para uso clinico en caballos
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