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Organizacion

Sanitas Internacional

Created in Spain more than fifty years ago and established in Colombia since
1980, Sanitas Internacional constitutes a specialized group in health services
that comprises an international network of hospitals, health centers and other
health providers.

As well, the group includes educational and social institutions that
complement our health services.

Colombia | 1980

The mission of our business group is to contribute to the permanent improvement ‘
of health, setting people as the center of attention.

Along all their life, we provide individuals integrated healthcare, improving and incrementing their wellness level under
technologic innovation, social, organizational and integrated healthcare attention models that serve people throughout
their whole lives, at the same time that we create employment, wealth and life quality in those communities where we
operate, favoring their regional development.
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Organizacion Sanitas Internacional: Healthcare Services

OSlis a healthcare specialized group of companies that comprises several healthcare providers and
a network of hospitals and health centers.

OSl also includes educational institutions and societal-oriented companies that complement
our health services in the market.

OSl has its own network of third and fourth
level hospitals and Comprehensive medical
centers for outpatient care with:

Dental clinics

Diagnostics centers

Ophthalmological surgery

Diagnostic imaging units

Network of clinical laboratories

Optical stores and pharmacies
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All streamlined for a comprehensive, personalized and
multidisciplinary approach.



New Developments in other geographical areas and the establisment of R&D&i
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OSI by the numbers

14.000 employees

3.5 M users

941 cities

7 Hospitals

60 medical centers

57 Laboratories

1 University (UNISANITAS)
2 Foundations
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Dublin

R&D&i in Europe srinity College L Vevans

Hospital

Fundacion
P’ Universitaria Sanitas e

acional
de Investigaciones

o Organizacidn Sanitas Internacional
Centro N

Oncolégicas

Focused on Health Sciences and aligned with our group's strategy,
UniSanitas University is a private institution that educates annually
more than 1.200 professionals in Medicine, Nursing, Psychology and
Administration, with extensive programs of specialization, research
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and executive and continuous education in health.
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I

Biopraxis Research

Biopraxis Research AIE is focused on drug research and
development with companies in the CENTAURO Group, and
collaborations with other companies and R&D institutions |
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’UnIVERSITI\'TS
KLINIKUM -
Jena PARIS
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worldwide.
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ADVANCED THERAPIES IN CENTAURO GROUP
HEALTH DIVISION

NOVEL THERAPIES ON GOING PROJECTS

Regenerative Medicine and
Healing wounds with
Autologous bioengineered skin *

Nanogrowskin (c{H]\\[c{H[o]

GF’s for regenerative medicine

NOCANTHER TheraGlio

NanoEGF and Nanoantibiotics TAT CE

HEBERPROT*
STOP SIDA

Therarmet

POLYHEAL *

DOPPLER

Nutraceutical therapeutic
solutions for Skin Health

NANO-GF’s | a¥¥8" Nanoantibiotics
oy N

* Product in Market
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nanomedicine

EUROPEAN TECHNOLOGY PLATFORM

* self-renewal potency

* Ease of harvesting = relatively easy ex vivo expansion

* Availability
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Multiple
possible origin tissues » Limited lifespan in ex vivo culture
- bone marrow + Safe from malignant transformation
- adipose tissues - Alterations of various cell functions

- Peripheral blood
Umibilical cord blood
Amniotic fluid

Placenta, etc. '°°° ° “
Qg ©
= Lack of ethical [ political issues a

© =

* possible autograft e :
*» possible allograft -
* immunosuppressive effect

+ multilineal differentiation potential

* possibility of cell-based therapy for

numerous incurable diseases

After Kim et al. Dev. Reprod. 2017

Medetch Brokerage Session @ Industrial Innovation Info Days on 3 October 2017



Chronic wounds are becoming a serious threat from an epidemiologic,
economic and social point of view. Chronic wounds represent a

complex and heterogeneous group and, although they can present
different aetiology. A

Major burns are severe chronic
wounds. A high percentage of
these patients have a complex
treatment for its burnt wounds.
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The main key to the succesful treatment of
serious burns is the prompt restoration of skin
protective functions.

There are number of types of skin substitutes
but, bioengineered skin substitutes have a few
advantages

oless pain

oFewer complications

o High availability

o Negligible risk of cross-infection

o No requirement for graft harvesting and wound
healing at the harvest site
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A joint PPP to address chronic/burnt wounds

—

o Reproducibility of the native human skin.
The need to solve — 5 |mmediate availability.
O

' Bacterial infections.

Search for alternatives

4

\NanoGF's-Antib. product} —

)

Bioengineered skin substitute

b

Antibiotics nanoparticles

99 °J 9,9/9/9, °J 9

Yo oe%e efe

Growth factor nanoparticles nanomedicine
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A faster easy handling, natural, physiological regenerative
medicine for chronic/burnt wounds

REGENERATIVE MEDICINE NANOTECHNOLOGY

ADVANTAGES
TeChm’Iogy oResistance o Adherence
o Consistency o Handling
o Elasticity o Suturing

Antifibrinolyie Coagulation
S \l,t"" e rhEGF will be nano-encapsulated which will allow
o SRS rhEGF protection from the many proteases in the
..;éf::{;w;jgim NPs wound bed so that its residence time and half-life
e are prolonged.

We aim at enriching the artificial skin
with antibiotic-loaded lipid NPs for
patients with an infection-associated
injury to tackle infection.

OOOOOOOOOOOOOOOOOOOOOOOOO




Technical clues Collaborative clues

WP21 Manufacturing WP2 Bioequivalent
technology implementation
implementation Cutaneous l "
Cutaneous bicequivalent bioequivalent and

-

Fund
J raising

and rhEGF-loaded
nanoparticles

antibiotic-loaded
nanoparticles

WP3 Efficiency studies
Mechanism of action
In vivo efficiency studies

WP4 Nano-Safety

Evaluation of the safety of the rhEGF and antibiotic-loaded Private
nanoparticles

Partnership
WP5 Assembly and GMP scale-up '

Sustainable and modularClean room design and pilot batch
manufacture for clinical trials

Horizon 2020 calls: SC1-BHC, NMP-21/22/23

MICRO or NANO (100 nm)

nanomedicine

EUROPEAN TECHNOLOGY PLATFORM




NoCanTher "Nanomedicine upscaling for early clinical phases of multimodal cancer therapy"
H2020-NMP-2015-two-stage GA 685795

[501] [z

Safety
TCD, UPD, BIOPRAX
MNP GMP
Production
ol Nanomedicine Qac Efficacyand
Manufacture & Standardisation Regulatory Studies
BIOPRAX IMDEA CNIO, VHIR, UHJ
N6L Production
IMMU
| Magnetic Heating Device
|  RCL, IMDEA, UHJ

Figure 4. Diagram showing the workflow of NoCanTher scientific activities, indicating the interactions between
the partners involved in the project.



i if;fi. |

NacanTh er Preclinical Studies

raxis

2 Biopraxis Research
' Efficacy
Studies

Standard of Care + MNP + AMF

Abraxane + Gemcitabine




Preclinical Studies G»raxas

Biopraxis Research

Biodistribution Studies

r—

- Evaluate the elimination and local degradation of the NP on the tumor
- Identify the main healthy organs NP are accumulated
- Evaluate the remaining time of the NP on the body (less or more tan a month)



Preclinical Studies &»axas

Biopraxis Research

Regulatory Toxicity Studies-Safety test
9 ISO 10993-1:2010-MEDICAL DEVICE

_ AIM: to determine the safety profile of the MAGENITC-

IRON NANOPARTICLES accumulated in the body

This product is “implantable” , “absorbable” and is likely to be a class Il

e (ytotoxicity

e Sensibilization (LLNA:DA)

® [ntra-cutaneous irritation

e Acute systemic toxicity

e Sub-chronic toxicity (14 days)*
e Haemocompatibility*

These studies will be carry on using healthy animals, as I1SO stablished.
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NoCanTher ¢ e’raxis

. . Biopraxis Research .stage GA 685795
Clinical Research

The clinical investigations have to be designed in
accordance with harmonized standard EN ISO 14155
(Clinical investigation of medical devices for human

subjects- good clinical practice) or to comparable
standards.

nocanther-project.eu



- NoCanTher "Nanomedicine upscaling fo 1l phases of multimodal cancer therapy
H2020-NMP-2015-two-stage GA 685795

Task 1.3 Nanomedicine upscaling production line (Months: 1-30)
raxis

- Biopraxis Research
Pre-activation of DM5A-  |-& przpmlr"-nl e A e Fmpmmr! o R i
salution | salutian
MNPs ¥ thialated DMSA-RNPL +
Ruaction with 5t ming for 16 and Gemotahine Reaction with Stirvirg for
1 e T — 16 hours
H Sampling stage 1.1 q ......................... l Sampling stage 1.2 !
Py R S R S
Stage 1
Preparation of the solution l
Reaction of DMSA-MNP. wfp|  Pregaratian of final solution
GEM and NUZANT PEPTIDE T
| fiesction with Stiring 160
................................ # Samplng stage 1.3
I
| Preparatian of the filtratian ] PSR S  S
Stage 2 I o | Fifter integrity Test
Filtration of the salution i i
| Sterle filtration (0.2 ym) I i
—

e l‘
Aseptic filling

Stage 3 b, Saenphing stage 3.1 (Start af filing) |

Filling of the vials i ]
~: Samping stage 3.2 (Middle of fillng)

~®: Sampdng stage 3.3 (End of flling|

Stage d

Lyophilization & closure

! Smping stage 40 nocanther-project.eu

Packaging and release l [Strategc sampling from I




Know-How: Imdea - Biopraxis :> Co-precipitation
method (Cop-14)

Prevents oxidation of part
of the batch.

5 A
(a) Hematite

(b) Magnetite
Rhombohedral, R3¢

cubic, Fd3m Cubic\Q4,32/Tetragonal, P#2,2

Avoid Endotoxin

*Coated: Sta«Ch = Dextran 40 contaminations

dea

nocanther-project.eu



Diapositiva 21

OI6 Aqui pon porfa que hemos utilizado el método de Imdea, para que quede claro que NO es el de chemicell
Oihane Ibarrola; 08/03/2018

i1l Pero si es lo que pongo! hjajajaj que el know how es de imdea, que utilizan el metodo de coprecipitacion para dar un tamafo

de core de 14 nm y que ese nos han pasado para hacerlo nosotros jaja. Osea a chemicell por ningun lado aqui!
igamboa; 08/03/2018



NoLanTher

Current Development and Optimization
for the upscale in Biopraxis Upscaling in
Praxis
pharmaceutical

Know-How
from IMDEA

.l-llu
NOC0001 NOC0002 --:" I!

il|||i

Two batches already finished,
characterized and being sent to the " l
partners.

i dea

nanociencia

anther-project.eu



CLUSTERIZACION DEL CONOCIMIENTO BIONANO

SYNTHESIS & SCREENING AND SELECTION OF DRUG CANDIDATE COMPOUNDS
CHEMOTHERAPEUTICS [ BIOMOLECULES-PEPTIDES ]

CANDIDATE CANDIDATE CANDIDATE
COMPOUNDS FOR COMPOUNDS FOR COMPOUNDS FOR
CHAGAS, DENGUE & ANTIBIOT RESISTAMN CES CHRONICULCERS, CH.
MALARIA, LEISHMANIA | TB.PA MRSA , FIBROSIS, CANCER...
\ & SCHISTOSOMIASIS PAS i J S

MICRO AND NANOFORMULATION OF

SELECTED COMPOUNDS
Microencapsulation Nanoformulation
-PLGA, Lipids,... -Nanolipids,
-Sustainable Drug Oxides, Me
Delivery \L-Resistances,Target p
~ o

INVITRO- INVIVO TESTS

' IDENTIFICATION OF
D pr— SINERGIES




Tipo de
nanomaterial

Aplicaciones en la asistencia sanitaria

Particulas metalicas
[p- €j., oxido de
hierro (lll), oro o
plata]

Tratamiento del cancer por hipertermia

Bioseparaciones magnéticas selectivas

Recubiertos de anticuerpos de antigenos especificos de células, para
separacion de la matriz circundante

Estudio de transporte de membranas

Administracion de medicamentos

Medio de contraste en imagenes por resonancia magnética

Nanoparticulas de

Agentes antimicrobianos
Incorporados a una amplia serie de productos sanitarios, entre ellos el
cemento 6seo, los instrumentos quirdrgicos, las mascarillas quirirgicas

Nanoparticulas de
corteza de oro

Mejoran la solubilidad de los farmacos
Permiten la ulterior conjugaciéon

Las denominadas «buckyballs» (estructuras en forma de balén de futbol
compuestas de 60 atomos de carbono) se usan en sistemas de
administracion de medicamentos, para contribuir al transporte del farmaco
y su liberacion 6ptima en el objetivo correcto dentro del cuerpo [5].
Revestimientos para prétesis e implantes quirtrgicos
Nanotubos de carbono funcionalizados:
o para administracion terapéutica
o para aplicaciones biomédi como endoprotesis vasculares y
crecimiento y regeneracion neuronal
o terapia génica, p. €., una hebra de ADN puede enlazarse a un
nanotubo

Puntos cuanticos

Etiquetado de multiples biomoléculas para vigilar cambios celulares
complejos y reacciones asociadas a las enfermedades

Tecnologia dptica [8]

Diagnéstico de enfermedades y tecnologias de seleccion

Dendrimeros

Macromoléculas polimerizadas -estructuras muy ramificadas con
nanocavidades o canales interiores con propiedades distintas a las
exteriores

Uso como transportadores para una serie de farmacos (p. e,
antitumorales, antiviricos, antibacterianos, etc.) con capacidad para
mejorar la solubilidad y biodisponibilidad de farmacos con escasa
solubilidad

Nanoparticulas
basadas en lipidos

Se pueden fusionar con la membrana de la célula e introducir moléculas en
las células

Nanoparticulas
ceramicas

Sistemas inorganicos utiizados como vehiculos para el farmaco (si son
porosos y biocompatibles); utilizados en aplicaciones cosméticas (6xido de
zinc, dioxido de titanio)

namalamb.ms,
nanoparticulas

Diagnéstico de enfermedades y tecnologias de seleccion, incluidos los
«laboratorios en un chip» [8]

Manufacturing
line for
bionanomedicine
in Praxis

SAS

Autoclave

Oven

CR: Changing room

i

Filling machine

Capping machine



LCA-Tool for Evaluation of Sustainable Impacts of Medicines

General Data

API Production -1 and O

API Transport & Storage-l and O

Main Processes Medicine Production - | and O
|Galena Production -1 and O

Medicine Tr. & Distr. -1 and O

Aux Processes

Auxiliary Processes
Aux Processes Flowchart

Summary (Inputs and Outputs) Summary (environmental data)
Environmental indicators
Indicators Economic indicators

Social indicators

Emission Factors
Environmental impact |Characterization Factors
Assessment (LCA) |Norma|ization Factors

|Environmental Impact Assessment (LCA)

: an .
for competitiveness & innovation



EVALUACION INTEGRADA DE RIESGOS EN TODO EL CICLO DE VIDA

Risks Evaluation-Tool and the impacts in the Life Cycle of
Products

AREA Impacts to include in the Analysis

Life Cycle of products

Soil contamination
Water contamination
ECOLOGIC | pjr pollution

Trophic chain affections

Consume of natural resources

consumers
ECO-SOCIAL

Physic, Chemical and Biologic Risks for workers

Physic, Chemical and Biologic Risks for Public
Physic, Chemical and Biologic Risks for

ECONOMIC | ¢ oste

Impact on the market
Add Valor

Quality looses

Stockand
Distribution

Manufacturing

« Composicion quimica

« Tamario de particula

» Estructura y propiedades
* Recubrimientos

. .

* Comportamiento de * Incorporacion/distri-
las particulas bucién/metabolismo/

« Utilizacion/Durabilidad Excrecion

* Receptor * Reactividad

+ Rutas de entrada * Dosimetria

+ Probabilidad de los efectos
* Naturaleza de los efectos
+ Efectividad de los controles
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Ejemplo de
nanomateriales

Riesgos asociados a la nanotecnologia

Posibles peligros para la salud y riesgos de SST

Nanomateriales de
carbono

Hay pruebas de que la inhalacion de algunos tipos de nanomateriales de
carbono pueden causar trastornos pulmonares, incluidos efectos similares
a los que produce el amianto [9]

100

% deposiddn

.-a~”
I I I 1 I

0.001 0.01 0.1 1 10
Via inhalatona

O
00,0001

100
Diametro de particula

Via dérmica

No se han descrito efectos especificos para la salud re-
lacionados con la exposicion dérmica a particulas

Via digestiva

Tampoco se han descrito efectos especificos para la sa- -
lud relacionados con la ingestion de nanoparticulas que !
puede tener lugar debido a malas practicas higiénicas
durante el manejo de nanomateriales o también a traves :
de la deglucion de las retenidas en las vias altas de sis--

Dendrimeros

A pesar de su amplia capacidad de aplicacion en el terreno farmacéutico,
por ejemplo, en la administracion de medicamentos contra el cancer, el uso
de dendrimeros en el cuerpo humano esta restringido a causa de su
toxicidad inherente [11].

Ha habido un caso de dermatitis de contacto similar a eritema multiforme a
consecuencia de la exposicion a dendrimeros [14].

Nanoparticulas de
plata

De acuerdo con ENRHES [18], el uso de nanoparticulas de plata
representa un posible riesgo para la salud humana; no obstante, el estudio
de su toxicidad se encuentra ain en las fases iniciales. Se solicito al
Comité Cientifico de Riesgos Sanitarios Emergentes y Recientemente
Identificados de la UE un dictamen cientifico acerca de los efectos de la
nanoplata sobre la seguridad, |a salud y el medio ambiente, asi como sobre
su funcién de resistencia antimicrobiana [19]. Existen serios motivos de
inquietud por que las nanoparticulas de plata puedan tener, en dosis
elevadas, efectos perjudiciales para la salud, como edema pulmonar y
manchas en la piel [3]. De hecho, la respuesta mas comun de las personas
expuestas de forma prolongada a la nanoplata es la argiria o argirosis (es
decir, decoloracion gris o azul grisaceo, o pigmentacion negra, de la piel,
las ufias, los ojos, las membranas mucosas o los o6rganos internos
producida por depoésitos de plata) [20], enfermedades que no se pueden
revertir y son incurables [20].

En el sector de la asistencia sanitaria, la nanoplata se ha utilizado como
agente antibacteriano en vendas, para proteger de infecciones a pacientes
con quemaduras graves. Este es uno de los principales riesgos de
exposicion para los trabajadores sanitarios. Por otra parte, también son
motivo de inquietud los efectos adversos indirectos de la nanoplata en la
salud humana debido a una creciente resistencia de los microorganismos a
la plata [19].

En estudios realizados con ratas se documenté que las nanoparticulas de
plata pueden llegar al cerebro a través de las vias respiratorias altas [12].

Dioxido de titanio
(TiO2)

El Centro Internacional de Investigaciones sobre el Cancer (CIIC) ha
clasificado las particulas de TiO; inhaladas como posible carcinégeno
humano (del grupo 2B) [21]. El Instituto Nacional de Seguridad y Salud en
el Trabajo (NIOSH) de los Estados Unidos recomendé limites de exposicion
mas bajos en relacion con las particulas extrafinas de TiO,: 0,3 mg/m® para

nanoparticulas de TiOz (< 100 nm), frente a 2,4 mg/m® para particulas finas
(> 100 nm) [22].

Nanoparticulas de oro

tema respiratorio.

En algunos estudios de toxicidad de las nanoparticulas de oro realizados
con ratones se observo que, al inhalarlas, se acumulan en los pulmones y

los rifiones [23].



Proyecto Europeo REFINE para definir las Guide Lines
europeas para el desarrollo seguro de Nanoproductos

R&D

Post-

Preclinical Clinica LLaunch . '
Cliienl licensing

Lead selection

Understanding of
nanomedicine disposition
* ADME process
* Tissue penetration
* Preclinical PK

Human pharmacokinetics

Optimisation of patient
and pharmacodynamics

management
* Drug-drug interaction
* Special populations
* Pharmacogenetics

* Bioavailability, clearance
* Exposure/response
relationship

SELECTION OF

SIMULATION OF

HUMAN DOSE
OPTIMAI - vj"l—frl".’;"‘—' CLINICAL
FORMULATION PREDICIION SCENARIOS




Nano enabled

R&D Process & Life Cicle of Medical Techno ogies for Health (MTH)
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Therapeutic Application Process of MTH



Clusterizando a la largo de la Cadena de Valor y Procesos Generales

Clustering the Therapy Life Cycle and the Medicine R&D Processes

n

(1) Busqueda de
Materias
Saludy su Primas

mantenimiento ‘

Mecesidades
en materia
de salud
Diagnéstico
adecuado
Aplicacion
de acciones
preventivas
Aplicacion
de Terapias

Priorizacion
acciones

Ensayos Pre-
clinicos .
(Toxicologia)

Desarrollo
de proceso
(P. Filota)

Document.
Bibl.-Calidad
Farmacéutic.

Ensayos
Clinicos

Fabricacion del
Medicamento
Transporte y
Distribucion

Fin de Viday

Reciclado
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