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Dispositivos Médicos

que previenen infecciones

y aceleran la recuperacion clinica



PROBLEMA

Infecciones por dispositivos médicos,
una crisis con hasta 50% de mortalidad
en pacientes criticos, graves secuelas y

costos asociados de US$ 5,3 billones

Mateo (10) requiere cirugia de codo con instrumental especifico y materiales activos

para prevenir infecciones, las que suelen retrasar dramdaticamente las recuperaciones.




PROBLEMA

Elevar la bioseguridad es urgente, AH

La resistencia antimicrobiana es
una amenaza global; millones de vidas
y la sostenibilidad de la medicina moderna

estdn en riesgo hacia 2050.

WORLD
ECONOMIC Fuente:

FORUM  nttps://www.weforum.org/stories/2026/01/why-act-now-antimicrobial-resistance/
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En la Era de la Medicina Personalizadaq,
transformamos dispositivos médicos en
soluciones activas contra infecciones,
integrando tecnologia antimicrobiana

e impresion 3D.
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MODELO DE MERCADO -+ MANUFACTURA ADITIVA BIOMEDICA

TAM - SAM - SOM

TAM + TOTAL ADDRESSABLE MARKET
Materiales de manufactura aditiva para uso biomédico

USD 3.5B

S SERVICEABLE ADDRESSA

ercado direccionable disponible

USD 2B

SOM

Mercado direccionable
obtenible

USD 25 M

OBTAINABLE

63 DESGLOSE DEL TAM GLOBAL

Materiales para implantes (titanio, PEEK)

~? CAGR GLOBAL 2024-2030

18% — 22%

Bio-tintas para bioimpresién

Resinas dentales y de modelo Materiales de soporte
Polimeros de grado médico

@ ENFOQUE DEL SAM BIOMEDICO
SEGMENTACION POR REGION APLICACIONES

©® Norteamérica (~25%)
©® Europa (~28%)

Asia-Pacifico (~25%)
® Resto del mundo

Comercializacion de materiales

Desarrollo de dispositivos médicos

Valores estimativos basados en proyeccioneas de mercado global, £l modelo TAM, SAM, SOM &5 conceptuzl,

@ MERCADO OBJETIVO — REGULACION ¥ GEOGRAEIA

Requerimientos de biocompatibilidad
Lanzamientos en EE.UU. y Europa

Partners de comercializacién regionales

TENDENCIAS CLAVE DE CRECIMIENTO

) Medicina de precisién A Avances en materiales

515 Evolucién en regulaciones
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Unidad de negocios MATERIALES

Modelo altamente escalable, comercializacién a nivel global de insumos de
impresion 3D para fabricantes de dispositivos médicos

¢

Clientes y Distribuidores actuales
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Filomentos

Resinas liquidas

Polvo polimero i



Unidad de negocios MEDICINA PERSONALIZADA

Lo Complejo hecho Simple — Alto Valor Agregado
Instrumentacion quirdrgica de precision, paciente-especifico.

L L. L . . Paciente en inmejorable recuperacion,
Planificacién quirargica Disefio y fabricacion (inica Precision extrema sin infecciones
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PRESENCIA Y TRACCION
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Equipo Senior

con experienciay

Claudio Soto Andrés Acuiia Jorge Zufiga -
Director Médico CEO Investigador Biomecdnica Cda pCICIdCIdeS

en Medicinag,

Ingenieriaq,

Investigacion

y Comercializacion
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Enzo Marzullo Diego Godoy Valia Mimica Rakesh Srivastava
Advisor Técnico-Comercial Disefiador Biomédico Advisor Estrategia Partner en EE.UU.
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Ventas Proyectadas ( USD )

$30.000.000 B Polimeros a granel ® Dispositivos Médicos B Materiales 3D

Nuestra proyeccién de 28,4M
ventas se basa en »25.000.000 23.1M
innovacién continuag, $20.000.000
tecnologias propietarias
9 prop y $15.000.000 14,5mM
p . . 19.678.79
expansion II’]tGI’ﬂGCIOﬂOL
15.999.019
$10.000.000 85\
respaldadas por LERRE
$5.000.000 7.239.375
ventajas competitivas 732k AM
594.600 2.895.750
$ ﬂ SN | 407.160 | — I |
debido a geSt|On 2026 2027 2028 2029 2030 2031 2032 2033
. SERIE SEED SERIE A
regulatoria FUNDING 2,3M
Joint Venture Entidad Entidad CRECIMIENTO

COMERCIAL [ EE.UU. ] [ Europa ] M SALES REP.

TECNOLOGIA Sinterizado Estereolito Metalesy Impresora L .,

Y PRODUCTOS [ Laser (SLS) ] [ grafia (SLA) ] aleaciones (SLM) [ Biomédica [ Bioimpresion ]

/ ESTRATEGIA Registro CE Registro CE Registro CE
- FDA Clase | FDA Clase Il FDA Clase Il
REGULATORIA [ ] [ Clase | ] [ ] [ Clase Il ] Clase Il

Respaldado por




SERIE SEED

> DIVERSIFICAR EL PORTAFOLIO
> AMPLIAR GEOGRAFIAS (US & EU)
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La ronda Seed es de US$ 800k:

« US$ 300k para inversionistas dngeles (ticket desde US$ 20k),

« US$ 300k comprometidos por un fondo institucional, y

« US$ 200k por asignar a un fondo de inversidn estratégico.

Marketing y Ventas

Operaciones

Administracion

Produccién

0%

Uso de Recursos

18%

21%

24%

37%

5% 10% 15% 20% 25% 30% 35% 40%
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Invierte en el futuro

INVITACION de la Bioseguridad Clinica,

que salva vidas y transforma mercados




Gracias por tu interés!
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Andrés Acuiia | Copper3D

] Andrés Acuiia V.
+56 9 98170151
@, andres.acuna@copper3D.com




ESTRATEGIA DE EXIT
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IMPACTO

3 50% Disminucion tiempo uso pabellon

Con instrumentacion personalizada, el tiempo por cirugia disminuye vy
esto habilita procesos de optimizacion clinica aumentando accesibilidad

4\ <30% uso de energia y exposicion a radiacion
El menor tiempo de cirugia se traduce en menor consumo de energia
de equipamiento médico y exposicion a rayos X del personal de salud

ﬁ < 60% emisiones gases efecto invernadero

El menor tiempo de uso de anestesiqg, y los gases asociados
(sevoflurano), reduce las emisiones por cirugia unitaria

&, <«70% costo por cirugia

Reduccién en el exceso promedio de costo por
infeccion asociada a una cirugia (ref. artroplastia)



ANALISIS DE COMPETITIVIDAD

WHO

PERSONALIZED
MEDICINE

ACCESSS

ANTIMICROBIAL
PERFORMANCE

SCIENTIFIC
BACKGOUND

COMMERCIAL

MECHANICAL &
CHEMICAL CLEAN

ANTIMICROBIAL
INJECTION MOLDING

COPPER

Large Companies From Hospital to End-user

v/

With limitations on
several shapes

Sterilization Service
may be difficult or
expensive

\V

v
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(regularly)

<

Biocompatible tested

(typically on request)
EPA and FDA registered

Unreasonable Company

Brands with existing Diverse
& Marca Chile recognition

presence

Portfolio in expanding to
SLA and SLS technologies

ANTIBIOTIC FILM OVER
DEVICES (GOLD STD)

Large Companies

v

Expensive
Cold Chain Managment
Dedicated Facilities

v/

Brands with existing
presence

ANTIMICROBIAL
FILAMENTS (OTHERS)

Small Companies

O
v

Active ingredients
not informed

Biocompability and other
technical information
are not available

New or small brands with
world recognition limited.
No additional products in
other Additive
Manufacturing
technologies

REGULAR MATERIALS
FOR 3D PRINTING

Diverse Manufacturers

v
v
O
O

Diverse




ESTRATEGIA DE SALIDA

Adquisicion dentro de 5 - 7 anos

Como? : > .. o
Alternativamente, fusion con una Compania mayoritaria

., 7 qcf\mcuugcfm:cn St'\yker\ mat;ia]:;: Medtronic [ﬁp] SPACEX _
Quien?| _ _ e N @
S oVaRSSE  SIEMENRS ® NatureWorks medartls  3DSYSTEMS formlabs ¥v REDWIRE

Para dar cumplimiento a regulaciones de dispositivos médicos impresos en 3D

Porqué? . ) . : .,
9 Para expandir las soluciones ofrecidas por proveedores de impresion 3D

ZARE acq. PROXERA (Dental 3DPrinting), DESKTOP METAL acq. EnvisionTEC (Polymer Additive Manufacturing, US$300M),
Ejemplos 3D System acqg. Additive Works GmbH (Optimization of industrual 3D Printing), y otras.
https://3dheals.com/healthcare-3d-printing-mergers-and-acquisitions-2021-review/
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@ CENTER FOR RESEARCH IN HUMAN MOVEMENT VARIABILITY

COLLEGE OF EDUCATION

BIOMECHANICS
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DEVELOPMENT AND TESTING OF A RECYCLABLE ANTIMICROBIAL MATERIAL FOR
IN-SPACE MANUFACTURING OF MEDICAL DEVICES

A. Evenson', A. J. D’Ovidio', A. Acufia Velasquez?, D. A. Martinez Pereira?, C. J. Soto?and J. M. Zuniga'

1. University of Nebraska at Omaha, Department of Biomechanics, Omaha, Nebraska.
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INTRODUCTION

A recent NASA report has demonstrated that a MRSA strain exhibited enhanced
antibiotic resistance in microgravity-analogue conditions suggesting potential
alterations in antibiotic efficacy during long-duration spaceflight (Figure 1).
Furthermore, given that medical conditions will occur during human spaceflight
missions, there is a possibility of adverse, unpredictable health outcomes and
decrements in performance and health during these missions [4].

PURPOSE: The purpose of this research can be separated into three aims: (i)
development of a recyclable, antimicrobial polylactic acid-based matenal
compatible with the Additive Manufacturing Facility (AMF) on the ISS, (i)
antimicrobial and mechanical characterization of new material with a replica of the
AMF on-ground, (iii) mechanical and antimicrobial characterization of test coupons
and 3D printed medical devices manufactured on-ground and on-orbit. Currently
there are technology gaps regarding the mitigation of microbial growth during
spaceflight missions, the ability to repurpose materials, and the development of
antimicrobial materials tailored for spaceflight applications. Thus, there is a critical
need for the development of preventative countermeasures for medical devices
associated with bacterial development, and antimicrobial PLA shows promise to
address those gaps. [1-3] .

b wirol RS
Figure 1. MRSA survival percentage when cultured in microgravity analogue

2. Copper3D Inc. Santiago, Chile. andres.acuna@copper3d.com
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Figure 2. Speculated Theoretical Mechanisms for Enhanced Antimicrobial Behavior
of Additive Manufacturing Polymers:

A) Antimicrobial polymers facilitate microorganism adsorption, which results in
water diffusion through the polymer matrix. Once the water reaches the
nanoparticles, they corrode or dissolute, which releases copper ions to damage the
microorganism’'s membrane. The metal ions can then diffuse into the interior of the
microorganism.

B) Copper nanoparticles damage polyunsaturated fatty acids of the cell membrane
producing leakage of cellular solutes that feed redox cycling between Cu2+ and
Cu1+ and produce highly reactive hydroxyl radicals. Copper radicals subsequently
damage cell membrane lipids, proteins, DNA and RNA helical structures, and other
biomolecules: useful in deactivating a wide array of viruses.

introduced to ciprofloxacin (antibiotic) is higher than the survival percentage of MRSA

in a typical gravity environment.

METHODS

Polylactic Acid-based Filament Development- The addition of a copper
antimicrobial nanocomposite to pellets at different concentrations facilitated the
development of a Itipurp polylactic acid-based antimicrobial filament.
Preliminary testing shows that the addition of copper nanocomposites gives the
PLA high antimicrobial properties. The recyciable characteristic of this material
facilitates the production of new antimicrobial medical devices in an austere
environment, such as the ISS.

Mechanical and Antimicrobial Testing of PLA Coupons Printed On-Ground- The
coupons printed with the on-ground replica of the AMF will be characterized for
mechanical and antimicrobial properties. The mechanical testing of this material will
follow the ASTM standards D638 for tensile testing and D695 for compression
testing. The antimicrobial efficacy testing will follow the I1SO 22196 standard before
and after a heat-based age ing agent (equi it to 1 year) and will be
conducted by an independent laboratory (Situ Biosciences LLC, wheeling, IL,
Chicago, USA). [2]

Mechanical and Antimicrobial Testing of PLA Coupons and Medical Devices Printed
in-Space at the AMF- The highest quality spool will go through all the necessary
pre-launch new materials testing and compatibility testing. Once those tests are
completed and the material is manifested on a launch, a spool will be upmassed to
the ISS with a specially designed extruder for coupon manufacturing in the AMF.
The coupons will then be returned to Earth for characterization. The testing of this
group of coupons vill be the same as the coupons that have been manufactured in
the on-ground replica. On top of this, a basic surgical kit will be designed with a
CAD program which will be compatible with the AMF. These medical devices will
undergo tensile testing under the ASTM standard D5083, as well as flexural testing
under the ASTM standard D790 based off previous literature [1].
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Figure 3. Manufacturing process of antimicrobial medical devices using recyclable,
antimicrobial polylactic acid- based 3D printing filaments.

Figure 4. Additive Manufacturing Facility at ISS
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PRELIMINARY RESUL

Table 1. Antimicrobial analysis of PLA with 1% copper nanoparticie additive before
and after accelerated aging
1S0 22196 - of

PLActive, Apple Graen, Native State (No Aging)

activity on plastic surfaces

Sample #1
etecew
Inocutum: 5. sureus (MRSA) (33592

>0 % recucson

Sample#2  PLActive, Appie Groon, Native Stats (Alter Aging)

Inaculum: 5. surews (MRSA) (23392
et Smtrm

90 85% radcscn 24 1 Loy Redwten
Preliminary work performed by our lab showed bacterial analysis of the polylactic
acid- based filament with 1% antibacterial nanoparticle additives was up to 99.99%
effective against MRSA. The material showed a 90.56% reduction after one year of

polylactic acid. The extrusion and manufacturing process of the material did not
affect the antimicrobial properties of the filaments and was able to successfully
manufacture medical device prototypes (Figure 5) [2].
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Figure 5. Prototypes of medical devices manufactured with antimicrobial material.
A) Small medical device kit specialized for debridement
B) Finger orthosis

EXPECTED RESULTS & CONCLUSIONS

Preliminary results on the antimicrobial efficacy of the PLA with a copper additive
showed that the material was up to 99.99% effective against two Methicillin-
resistant (MRSA) and standard Staphylococcus Aureus strains. After a year of
accelerated aging, the material still showed a 90.86% reduction against MRSA [2].
It is expected that this material will provide similar results when printed on the ISS,
as microgravity does not have a significant impact on material properties if the
proper printing parameters are selected [3]. Thus, the use of antimicrobial 3D
printed materials has promising potential applications for manufacturing a wide
range of medical devices associated to bacterial control in austere environments
such as space.
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( Press Release )
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ANTIMICROBIAL INNOVATIONS



