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Re: Lixpediente No. 14-122.597
Solicitud de patente 2 nombre de BRAVO CORDERO, GUSTAVO
ANDRES

Yo, CAROLINA DAZA MONTALVO identificada como aparece al pic de mi firma,
domiciliada ¢n la Carrera 11 No. 86-53, piso 6, obrando como apoderada sustituta, de
acuerdo con la sustitucion adjunta, de GUSTAVO ANDRIZS BRAVO CORDERO,
domiciliado en Santago, Chile, solicitante de la patente de la referencia, en respuesta al
oficio No. 8189 notficado por fijacion en lista el 21 de julio de 2015, relacionado con
concepto teenico de fondo, me permito manifestar:

1. Con fundamento en la facultad que confiere ¢l articulo 34 de la Decision 486 al
solicitante para modificar la solicitud de patente en cualquier momento del
tramite, presento junto con este memorial nuevo capitulo reivindicatorio, el cual
consta de 5 reivindicaciones y reemplaza completamente ¢l capitulo presentado
anteriormente. Fn el nuevo capitulo reivindicatorio se realizaron las siguicntes
modificaciones:

11 Se modificod ¢l capitulo reivindicatorio con ¢l fin de climinar todos los términos
y expresiones considerados por el examinador como ambiguos, relativos o
resultados a alcanzar. De esta forma, la invencion queda definida dnicamente
por sus caracteristicas tangtbles, esenciales y estructurales.

1.2 Ademas, se incluyeron nimeros de referencia en las reivindicaciones scgun la
informacion incluida en las figuras del capirulo descriptivo  originalmente
presentado.

lin cuanto a cstas modificaciones, me permito decir que las mismas no amplian de
ninguna manera la materia objeto de la presente solicitud y se realizaron con el animo
de superar las objeciones de claridad y nivel inventivo planteadas por el examinador en
SU CONCEPLo téenico.

Iin cuanto al nimero de reivindicaciones, atentamente nos permirimos decir que no se
adjunta tasa por reivindicaciones adicionales, toda vez que ¢l nuevo  capitulo
reivindicatorio tiene menor ntmero de clausulas que el originalmente presentado y en
esencia es el mismo objeto pero mas limitado y ajustado a las normas de patentabilidad
en Colombia.
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2. Claridad de la solicitud

Respecto a las objeciones de claridad, ¢l solicitante manifiesta que mediante Ia
presentacion del nuevo capitulo reivindicatorio quedan subsanadas la totalidad de las
objeciones, de modo tal que las nuevas reivindicaciones proporcionan claridad v
concision a la invencion descrita, siguiendo las recomendaciones realizadas por ¢l
examinador en su concepto téenico.

Como primera medida, ¢s desco del solicitante indicar que el nuevo  capitulo
reivindicatorio no contiene reivindicaciones de uso, lo cual corresponde a materia
objero no patentable en Colombia.

Adicionalmente, se aclara al examinador que, siguiendo sus recomendaciones, sc
climinaron las expresiones “ajustindose a la forma de este, y cuyo borde externo entra en contacto
directn con la piel del isuaria” y “permitiendo que silo el molkde entre en contacto divecto con fa piel. y
abarcando todas las sonas donde se produce el contacto” en la antigua reivindicacion 1.

También, el término “cercand” fue sustituido en la reivindicacion 1 por ¢l rango de
distancia descrito en la antigua reivindicacton 2. De esta forma la expresion en la

reivindicacion | queda “wna pieza metdlica con propiedades biocidas, que se sitria af interior del

molde excterno (10) a una distancia entre 0,1 nm y 2 mon del borde del misog”.

Ademas, se han incluido nameros de referencia entre paréntesis para los clementos que
hacen parte esencial de la invencion reclamada, con base en la numeracion incluida en
las figuras 1 a 7 presentadas en la descripeion de la solicitud.

lin consccuencia, nos permitimos informar que las nuevas reivindicaciones 1 a 5 se
ajustan a las disposiciones del articulo 30 de la Decision 4806.

3. Nivel Inventivo

Iil examinador establece en su concepto téenico que las antiguas reivindicaciones 1 a 4
v 6 de la presente solicitud carecen de nivel inventivo a la luz de los documentos
US5046580 (ID1) v US20040179709 (D2).

De este modo, es preciso indicar que ¢l artdculo 18 de la Decision 486 establece que “Se
contderard quee ina invencion liene nivel nventivo, si para wna persona del oficio normalmente versada
en fa materia téenica correspondiente, esa invencin no hubiese resultady obria ui se hubiese derivado de
manera evidente del estado de la técmiea”.

l.o anterior significa que el andlisis de nivel inventvo NO es una comparacion de los
objetos de las anterioridades v la solicitud en estudio. I3 analisis de nivel inventivo

debe demostrar la obviedad de la invencion y establecer como ¢sta no contiene un
salto cualitativo, que demuestre su altura inventiva, teniendo en cuenta que se hace
necesario demostrar que la invencion analizada carece de nivel inventvo vy hubicse

sido obvia para una persona versada en la materia.
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Constderando Ia anrerior definicion, es desco del solicitante presentar argumentos que
demuestran el nivel inventivo de la invencion reclamada.

lLas presentes reivindicaciones estan dirigidas a un molde para dispositivos auriculares
que tiene una pieza metalica (placa metalica de acuerdo con la reivindicacion 3) que se
ubica en el interior del molde a una distancia de 0.1 a 2 mm del borde del molde, donde
la pieza metalica tiene un espesor de 0,1 a 3 mm. La placa metdlica proporciona al
molde propiedades biocidas, mientras el molde previene el contacto directo del metal
con la piel del usuario. La combinacion de las ensehanzas téenicas descritas en los
documentos D1 y D2 no menciona o sugicre todos los elementos descritos en las
reivindicaciones.

Il documento DT deseribe una carcasa de otoplastia para un audifono en ¢! oido.
Como lo reconoce ¢l examinador en ¢l reporte téenico, ¢l documento D1 no menciona
o sugiere una pieza metalica con propiedades biocidas.

l)l examinador mdica que ¢ documento D2 describe una pieza metdlica (7) con
propiedades biocidas ubicada dentro del molde a una distancia cercana al borde del
mismo, lo cual permite que anicamente ¢l molde esté en contacto directo con la piel. A
este respecto, es deseo del solicnante indicar que esta afirmacion es incorrecta.

Contrario a los comenrarios del examinador, el documento D2 describe un
nanotrccubrimicnto (7) que es aplicado sobre la superficic de una membrana de
microfono (4), contraclectrodo (6), v cubierta (1) de un microfono del audifono (ver
figura 1; columna 4:27-31; columna 436  (“recubrimiento 7 ex  también  Hamado
nenorecibrimienta”)). Ll documento D2 describe que una capa (7) es hecha de “wn
condensady  inorgdnico,  modifecado con grupor orsanieos” (columna 2:65-66) y que pucede
contener coloides de cobre o plata (columna 3:5-6), o preferiblemente iones de plata
(columna 4:3-5). Los coloides de cobre v plata son conocidos en ¢l estado de la téenica
como particulas suspendidas de cobre o plata, usualmente sales o nanoparticulas.

Por lo tanto, el documento D2 no describe una picza metdlica con propicdades biocidas
ubicada en el molde. Las nanoparticulas metdlicas suspendidas que son parte de una
superficie de recubrimiento no constituyen una pieza metdlica. Incluso si los coloides
fueran inrerpretados como una picza metdlica, estos no estan a una distancia cercana al
borde del molde, va que las particulas coloidales de cobre o plata son incorporadas en la
capa y se encuentran en la superficie de la pieza del oido. Adicionalmente, la pieza
metdlica en ¢l documento D2 no estd ajustada en el interior del molde a lIa forma de la
superficie externa del molde.

Ademas, ninguno de los documentos D1 o D2 describe la distancia especifica a la cual
s¢ encuentra ubicada la pieza metalica. Segan ¢l examinador, seria obvio para un
experto en la téenica proporcionar una distancia adecuada para tal caracteristica. [l
solicitante difiere de esta opinidn va que ¢l documento D1 de manera explicita que Ia
capa (7) ticne un grosor de “menos de 10 uw”, preferiblemente en el rango nanomdétrico
(columna 2:21-22 y 52-54; columna 3:7-10; columna 4:33-35). Como sc describe
anteriormente, las particulas coloidales de cobre o plata son incorporadas en la capa y
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se encuentran en la superficie de dicha capa. Incluso si las particulas estuvieran por
debajo o s6lo en un lado de la capa, estas estarfan mdximo a 10 pm de la superficie, no
0,1 a 2 mm. La presenre solicitud escribe una caracteristica que es novedosa ¢ inventiva,
la cual consiste en que la pieza metilica esed situada dentro del molde elastico de un
dispositivo auricular a una distancia entre 0,1 y 2 mm desde la superficic del dispositivo.
Las grificas 8 a 11 de la solicitud muestran que tal construccion fue capaz de eliminar la
adherencia de microorganismos al molde a la vez que evira el contacto directo del metal
con la picl. Ninguna de las referencias citadas por ¢l examinador menciona o sugicere
que la pieza metilica se sitde entre 0,1 v 2 mm desde la superficic del molde y que
imparta propicdades biocidas.

lin relacion con la antigua  reivindicacién 4, que  corresponde a la presente
reivindicacion 3, ¢l examinador indica que “de acnerdo a lo seitalado por D1, se contempla este
lipo de distanciar y espesores comn niedidas isnales en fa construceion y ensamble del dispositive”. A
este respecto, ¢l solicitante indica, en primer lugar, que ninguno de los documento D1 o
D2 describe una pieza metilica. Fl documento D2 desceribe una nanocapa con cobre v
plata coloidal (¢s decir, nanoparticulas). Debido a que el cobre v plata coloidal ¢s parte
de la capa (7), las particulas podrian como maximo ser tan grandes como ¢l grosor de la
capa en la cual estin incorporadas, que es maximo 10 pm. Por lo tanto, el documento
D2 no enscna en lo absoluto un espesor de 0,1 a 3 mm. Ademis es necesario
considerar que particulas coloidales a escala nonomérrica para llegar a una placa
metilica con un espesor de 0,1 a 3 mm no pucde ser considerado obvio o una simple
“opcion de disero”.

Con respecto a las antiguas reivindicaciones 6 y 7, que corresponden a las presentes
reivindicaciones 4 y 5, el documento D2 no describe que ¢l molde sea acrilico, silicona,
polimeros sensibles a luz UV, vinilo, polictleno, plisticos, poliurctano, polimero
clastomérico o PVC. Por el contratio, el documento D2 describe que la capa (7) esta
hecha de “wn condensado inorgdanico, modificado con grupos orodnicos” (columna 2:65-66).

De esta forma, se demuestra que las referencias D1 v D2 citadas por ¢l examinador
como estado de la téenica, no mencionan o sugicren TODOS los clementos descritos
en ¢l presente capitulo retvindicatorio. Asi, no hubiera podido ser obvio desarrollar la
invencion a partr de rales documentos.

Asi, se demuestra que las nuevas retvindicaciones 1 a 5 cumplen a cabalidad con el
requisito de nivel inventivo, tal como se define en ¢l articulo 18 de la Decision 486 y
como se explica detalladamente en ¢l Manual Andino v la Guia para Examinadores de
la Superintendencia de Industria y Comercio.

Adicional a lo anterior, es deseco del solicitante indicar a ese Honorable Despacho que la
Oficina Lstadounidense de Patentes y Marcas ha concedido la solicitud equivalente No.
US 13/676,505 ¢l 21 de octubre de 2014 bajo ¢l nimero US 8,867,767 (copia de la

patente concedida se presentan como anexo al presente memotial).

De esta forma, aunque ¢l soliciante reconoce la independencia de cada oficina de
patentes, desea manifestar que le resulta sorprendente que otras oficinas de patentes
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hayan reconocido, todos los requisitos de patentabilidad para la invencion reclamada,
mientras unicamente la Superintendencia de industria y Comercio se aleja de ral

opinion, siendo la novedad, el nivel inventivo v Ia ’1})]1LJI)1!1L11L] industrial conceptos
toralmente universales.

Habiendo atendido  cabalmente las  objeciones  presentadas por ese  despacho,
atentamente solicitamos se conceda ¢l privilegio de patente de invencion a la solicitud
en estudio o sioel senor examinador considera que subsisten razones para objetar la
presente invencion, rogamos expedir otro examen de fondo con los debidos motivos v
razones que sustenten su objecion con ¢l fin de que nuestro mandante tenga la
posibilidad de exponer sus argumentos con base en la interpretacion de los articulos 45
de la Decision 486 -el cual ororga la facultad al examinador para emitir los examenes de
fondo-,; 35 v 59 del Codigo Contencioso Administrativo que senala que: “babiéndose dado
oportunidad a fos inferesados para expresar sus opiniones, y con base en las priehas ¢ nfornes
disponibles, s tomard la decivion qite serd molivada al menos en forma sumaria siafecla a
particutares™ v () deberd proferirse fa decisidn definitiva. Lista se motivard en sus aspeclos de hecho y
de derechn, y en fox de conveniencia vi es el caso”, respectvamente (El subrayado es nuestro).

lin consecuencia, solicitamos a ese despacho pronunciarse en relacion con  todos los
argumentos presentados en este memorial dando estricta aplicacion al principio del
debido proceso consagrado en el articulo 29 de la Constitucién Nacional

Senor Superintendente,

] et
WEUEINTAY A
CAROLINA DAZA MONTALVQ
C.C. 66.783.790 de Palmira Valle

IP-141563 CS
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SUPERINTENDENCIA DE INDUSTRIA Y COMERCIO
DIVISION DE NUEVAS CREACIONES
E. 3 LY.

Re:  Expediente No. 14-122.597
Solicitud de patente a nombre de BRAVO CORDERO, GUSTAVO ANDRES

RESPUESTA ACCION OFICIAL

Yo, SILVANA MARIA LOPEZ DIAZ, identificada como aparece al pie de mi
firma, domiciliada en Bogotd, atentamente informo a usted que sustituyo
el poder con que obro, a la doctora CAROLINA DAZA MONTALVO

domiciliada en Bogota, identificada con la Cédula de Ciudadania

N0.66.783.790 de Palmira Valle y portadora de la tarjeta profesional
No.TP-141563 del CSJ, con las mismas facultades que me fueron

conferidas para este caso.

Muy atentamente,

e SILVANA
C.C. Mo, 22.468.787

Acepto suslitucion

™ " . ‘.."" ( 0 .
L4 Wss DN
CAROLINA DAZA NTALVO
C.C. 66.783.790 de Palmira Valle

TP-141563C8]
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ANEXOS

Nuevo capitulo reivindicatorio que incluye 5 reivindicaciones.

Patente No. US 8,807,767, “Hearing ~id Mold”

]



REIVINDICACIONES

i Un molde para dispositivos auriculares ya sea para conectar un audifono al
canal auditivo o bien para actuar como cubierta o tapon del mismo, que permite
prevenir el desarrollo de enfermedades al oido CARACTERIZADO porque
comprende:
un molde (10) que se sitta en el canal auditivo y/o en la concha de la
oreja; y
una pieza metalica con propiedades biocidas, que se situa al interior del
molde externo (10) a una distancia entre 0,1 mm y 2 mm del borde del
mismo:
en donde la pieza metalica se ajusta desde el interior del molde (10) ala

forma del contorno externo del mismo, de tal forma que solo el molde esta
en contacto con la piel.

2 Un molde para dispositivos auriculares de acuerdo a la reivindicacion 1,
CARACTERIZADO porque la pieza metalica se selecciona de un grupo

consistente en: una pieza de cobre, una pieza de plata, una aleacion de los

mismos o bien una combinacion de estas piezas.

3, Un molde para dispositivos auriculares de acuerdo a la reivindicacion 1,

CARACTERIZADO porque la pieza metalica es una placa metalica (11) que posee
un espesor entre 0,1 mm a 3 mm.

4. Un molde para dispositivos auriculares de acuerdo a la reivindicacion 1,
CARACTERIZADO porque el material utilizado pata la fabricacion de dichos
dispositivos auriculares es acrilico, siliconas, polimeros sensibles a luz UV, vinilo,

polietileno, plasticos, poliuretano, polimero elastomérico y, PVC o mezcla de estos
materiales.

5. Un molde para dispositivos auriculares de acuerdo a la reivindicacién 1,
CARACTERIZADO porque el material utilizado para la fabricacion de dichos

dispositivos auriculares es un polimero sensible a luz UV y en su interior contiene

una pieza de cobre.

.
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ABSTRACT

A mold for carpicee devices either to conneet an carphone o
the car canal or w act as a cover or plug thercol, allowing 1o
prevent the development ol ear diseases comprising: o mald
placed in the ear canal andfar car shell, adjusted to its shape,
and whose external border is in direet contact with the user™s
skin; and a metallic picce with biocide properties, located
imside the mold at 2 distance ¢lose 1o the border thereol,
wherein the metallic picce is adjusted from inside the mold
(10310 the shape of the external contour thereo !, allowing thal
only the mold is in direet contact with the skin, and encom-
passing all the zones where contact is produced.
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1
HEARING ALD MOLD

This application claims benelit o118, Provisional Ser. No.
61560410, filed 16 Nov, 2011 and which application is
incorporated herein by reference. To the extent appropriate, a
claim of priority is made 1o the above disclosed application.

FIKLD OF APPLICATION

The present invention is relate
metals with biocide propertic

s, 1n particular copper, in the
medical industry given its antimicrobial properties. In par-
ticular, the present invention 1s related with molds for car-
picee devices, which are 1o direet contaet with the car canal,
and i whichametallic picce 18 inserted, preferentially having
a plate shape with biocide properties, which can alsa be nsed
many carpicce device, such as earplugs [or noise reduction,
carplugs to avoid water entry, audio carphones, wireless tech-
nulogy carpliones such as bluctoath technology, carplugs,
carmuily, audio protective devices, headsets, in such a man-

ner that the deviee enables eflicient prevention of car discases
such as infectious external car otitis in their users and poten-
tally preventing other pathologics.

BACKGROUND

Capper is a metal widely distributed in nature. The efficacy
ol the antimicrobial activity of products based in copper has
motivated the development ol difterent studies aimed to know
the mechamsms involved in this activity, as well as cvaluating
patential industeial applications for this metal.

Phylhs 1 Khun, a bacteriologist, demonstrated in 1983 the
antimicrobial properties of copper. In 2008, the US Environ-
mental Protection Ageney (1EPA) published a bibliographical
review on the dillerent properties of copper and its benefits in
human health, among which ils bacteriostatic, fungistatic
hactericide, fungicide, and sanitation and disinfection powers
are emphiasized.

The effectiveness of products hased in copper as antimi-
crobial apents bas motivated seientists 1o design new appli-
cations in the health area.

The mechanism associaed with the antibucterial activity
ofcopper is still uncertain. Some studies suggests that copper
in high concentrations can have o loxic ellect on bacterin due
10 its tendeney 1o alter between its different oxidation states,
the pencration ol hydroxyl radicals, highly reactive, and
heing able to damage essential bactenial biomolecules. These
radicals could net by substitution of essential ions conducting,
o mterference i protein svathesis; cnzymatic activity or
functions of the bacterial cell membrane, On the contrary,
toxicity af host cells caused by IINA damage seems unlikely.
[n fact, there are observations suggesting that copper can
protect host cells from DNA - dimage caused by hydrogen
peraxide.

The molds for carpieees, such as carplugs {or aquatic sports
ar those related o acustic rauma, audio deviees and ear-
phanes in general (for example retro-auricular earpicees, int-
racanal carphones and completely incanal (C1C) curphones),
are essential part of the devices, since the mold is the one
which is adjusted to the ear of the user, For example, in the
case of hypoacusia, it 1s required that carpiece molds are
custom fabricated considering cach user. Also, these ear-
pieces allow acoustic scaling of the ear canal and acoustic
madification of the aural signal. When Tabricating the molds,
the following aspects must be considered: comfort degree,
aesthetical appeal, operative easiness, and patient tolerance to
the materials. Difterent variations can be made w the earpieee
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mold in order o produce a lighter, mare comfortable and
mare suitable carpicce depending vn its application. BEven
maolds containing inside an aural device can be fabricated.
Nevertheless, sometimes users of carpieces have allergic
reactions 1o the material of a particular mold and the mold
must be replaced by o different material,

Onitis externa has been described as one of the complica-
tions associaled to the prolonged use of earpicee devices, and
particularly to the use of carphones and carplugs. sinee in
order to avoid the leedback elfect, the carpicee mold must
completely scal the car canal, which contributes to the devel -
aopment of a serics of additional problems such as lack ol air
circulation, perturbation In earwax evacuation and facilit-
ton of protective earwax being dissolved by humidity, thus
making the skin of the car canal more susceptible ol infee-
tions caused by bacteria or fungus. Therelore, patients with
livpoacusia are carphone users and develop otitis extema,
whom while being in treatment for the infection must stop the
usc of the carphane, which results in deterioration ol their
sensorial capacity and their quality of lile.

A solution to the previeusly mentioned problems s
deseribed in the document US 2004/0161445, which
deseribes an carphone or an carphone component to be posi-
tioned in the ear canal, which comprises a biofilm inhibitory
coating, The conting comprises an inorganic condensate
madified by some organic groups on the hase ol coating

compositions, including a hydralyzed or a pre condensed of

one or more compounds which can be hydrolyzed with o
least one substituent which cannot be hydrolyzed, whercinat
least one portion of the organic groups of the condensate
include fluarine atoms and/or silver or copper colloids con-
tained in the coating,

A similar solution s described in docament US 2004/
0179704, which describes at least one membrane ol o minia-
ture transchucer comprising, at least in part, an hydrophobic
and oroleophobic and or biofilm inhibitor coating, which due
to the thickness of the coating is less than 10 un, thus it does
not aftects significantly the auditory features of the trans-
ducer, and prevents the degradation of the transmission fea-
tures due o humidity, or domages coused by humidity of the
transducer. Additionally, the coating can cantain copper or
silver colloids, mud preferentially comprises silver ion col-
loids,

Although the previously cited documents deseribe the use
ol copper ions 1w inhibit the formation of o biafilm i car-
phones, it is elearly seen that both documens disclose coat-
ings made from compounds which can have copper ions i its
compositions, Nevertheless, using copper ions in the coating,
composition carries dilferent drinwbacks, such os:

[n the first place, copper ions cannot be separated, which
are (e ones exerting the antimicrobial activity, 1o mix
them with the pelymer in the mold, and thus, they have
o be released ina solution to allow them w exert their
action mainly 1o bacterial membranes. Cu®* ion, being
free or bonded to the polymer, will not be able to [ree
itsell fram the polymer since if the bond is covalent, it
will be extremely ditlicult w free and exent its antibac-
terial action.
second place, HPA, which is the organization certifying
the antimicrobial copper praperties, only approved
metallic copper as having the specilic features described

|

in the present application, therefore the effectiveness of

ionie copper is not proved.

I third place, using copper tons present in coalings can
produce harmlul eflects 1o the user’s skin, by being the
coating in direct contaet with the skin, which can pro-
duee contact dermatitis and green coloring of the skin.
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In consequencee, it can be seen that using ionic copper in
compounds destined for carphone mold coatings does not
allow preventing in an sufliciently eltective manner the for-
mation of a biofilm, and thus, il neither does prevent effec-
tively the presence ofinfections; which could generate further
passible adverse effeets an the users, produced by the direct
cantact ol the capper and skin.

lothis way, there s o need in the field of the invention 1o
provide o mold [or carpicee deviees allowing to prevent, inan
eflective manner, patential infections. producing a positive
elleet i preventing otitis externa m users and allowing al the
same lime, avoiding dircet contact of the metal with the skin,
in order W avoid adverse ellects Lo the user,

Inarder 1o overcome the problems described, a mechanism
15 presented in which the copper exents its antimicrobial prop-
erlies in earpicee deviees comprising o metallic picce with
ocide properties, preferentially made of copper, allowing to
prevent inan effective way potential infections, producing a
positive elleet i preventing otitis externa in the user. These
varpiece devices con be adjusted to the shape of the car canal
or fa the car shell, and the metallic piece is locawd inside,
avaiding direet contact between the metallic pieee and the
skin. The metallic picce can be a plate andf/or similar which is
adjusted, fram inside the meld, to the shape of the external
cantour ol the same, covering all the zones wherein the sur-
face of the mald is in direet contact with the skin, allowing at
the same time that only said mold is in direet contact witly the
skin ol the user.

In this way, the described carpicee device allows solving in
an ctlective manner the deficiencies described in the state of
the art by providing carpicce devices comprising a metallic
piece inside, avouding direet contaet hetween said metallic
prece and the sking, allowing at the simne time the adherence of
pathogenic strains o the surface of the mold. of bacteria as
well as fungus, thanks 1o the properties that said metallic
picee provides, avoiding potential infections, and producing a
positive effect in preventing olitis externa in a user.

BRIEF DESCRIPTION OF FIGURES

FIGL 1 shows a scheme of a retroauricular carphone, com-
mon in the previous arl, indicating the parts comprising it:
mold (1), elbow (29 and carphone (3).

F1G. 2 shows o scheme of the retroauricular carphone mold
ol FIG. 1, including a metallic picee inside.

FIG, 3 shows o scheme of o retroauricular earphone mold
ol open mold type, known as open i, including o metallic
picce inside.

1G4 shows o scheme of an earphone mald for car shell,
of full shell type, known as full shell, including a melallic
plate inside,

FIGL S shows a scheme ol an carphone mald of hall shell
tvpe. tmeluding o metallic plate inside.

FIGL 6 shows ascheme ol acanal tvpe carphone, including
a metallic plute inside.

FIG. 7 shows a scheme of a CIC tvpe carphone mold,
including a metallic plate inside,

FICi. 8 shows o comparison between the adherence of
Stapviveocens aurens using an initial inoculum of 1.8x10°
ClUimlL for different materials used as mold lor earphones,
including a capper plate inside or lacking the copper plate,

FFIG, 9 shows o comparison between the adherence of
Pscadonona aeruginosa ATCC 28753 using an initial inocu-
lum ol 4.2 107 CPUARL, for diflerent materials used ag mold
lar earphanes. including a copper plate inside or lacking the
copper plale,
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IlG. 10 shows a comparison between the adhierence of
Candida albicars ATCC 10231 using an initial inoculum of
3.6x10° CFU/mI, for different materials used as mold for
carphones, including o copper plate inside or lacking the
copper plate.

FIG. 11 shows a comparison between the adherence of
Aspergillus piger using an initial inoculum of 9.4x 107 CIU/
ml, for differem materials used as mold forearphones., includ-
mg a copper plate inside or lacking the copper plate.

PDETATLED DESCRIPTION OF THE INVENTION

As can be seen from the figures attached 1o this application,
the present invention corresponds 1o a mold lor earpicce
devices either to conneet an carphone o the car canal or o act
as a cover or plug thereof, allowing to prevent in an elfective
manner petential infections, producing a positive eflect in
preventing ofitis externa in i user, Comprising:
adeviee (10} which 1s placed in the car canal and or i the
car shell, adjusting its shape, and whose external border
15 10 direet contact with the user’s skin; and

ametallic piece (11) with biocide properties, placed inside
the mold at a distance close to the border thereol:

wherein the metallic picee is adjusted from inside the mald
(160} 1o the external contour shape thereo!, allowing that
only the cover of the device is in direet contact with the
skin, and encompassing all the zones where contact is
produced.

Said metallic piece (11) with biocide properties can he
made of copper or silver in pure state. or an alloy or combi-
nation thereol. Nevertheless, in o preferred enbodiment of
the tnvention, the metallic picee is only made of copper.

Also, the metallic pieee is preferentially @ metallic plate
{11y which is placed at o distance close to the external border
of the mold (107, which can be at a distance between 0.1 mm
Lo 2 mm, itwas proven that it con also be between 0.3 nun o
10 mm and has a better elfect it the thickness of the copper
plate 15 higher. On the other hand, the metallic plate (11) can
have dilterent thickness, hetween 0.1 mm and 3 mm.

In alternative embodiments of the invention, the material
used for the fabrication of the external mold (10) is selected
amony acrylic, sthicon or UV sensitive polymers, vinyl, poly-
clhylene, plastics, polyurethane, elaslomeric polymers, PVC,
or mixtures thereol. Nevertheless, the mold Tor carpiece
devices deseribed canuse any type of external material for the
fabrication ol an external mold (10), as long as it complies
with the functions of the mold and deviee previously men-
tioned.

On the other hand, given the leatures of the metallic piece
(11), which is adjusted to the shape of the border of the
external surface of the mold (10), the mold for carpiece
devices can be used in differemt types af deviees, such as for
example, molds [or carphones as deseribed m FIGS, ['o 7, or
other devices such as carplugs for aquatic sports, plugs
related o acoustic trouma or audio devices in direet contact
with the ear canal,

Regarding the capacity of avoiding formation ol a biotilm
in the external surface of the mold, there are bibliographical
records indicaling the effects of copper as an antimicrobial
agent, for copper without any coating as well as copper mixed
with other materials, nevertheless, there is not mformation
about the effects of copper being coated by ditlerent materials
which can be used in fabricating molds for carpicce devices,
from where it is inferred that one of the mechanisms of
antimicrabial action is that the copper ions (which are the
ones exerting the reducing power) arc transferred or ditfused
through the material of the mold,
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I1GS. 8 and 11 show that theadherence ol micreorganisms
to the mold, Tor diflerent materials, after 4, 8 and 12 hours of
contact between the microorganism and the mold (silicon,
acrylic, and UV sensitive polymer) is strongly diminished
when using o copper plate inside the mold, finding in some
cises up o LK% tor cach ol the materials tested, which
without question shows the effect of inserting a copper plate
mside the mold and wherein said plate is campletely covered
with the materiols conforming said eampicee device, such as
silicon, acrylic and UV sensitive polyimer or mixtures ol these
materials,

Different as using dilferent thickness of the hiocide
metallic picee (from 3 to 10 nun) were performed, showing
that to a higher volume ol the piece is a higher biocide effect,
having the material of the device always covering this picce.

Additional results obtained in the develapment of this

work, allowed the inventors to note inleresting properties of

the dilferent materials used in the fabrication of curpicee
molds: silicon. aceylic and UV sensitive polvmer. Thus, con-
sidering the last one by itselt (without a copper plite) the UV

sensitive polymer was able o produce a lower adherence of

all the studivd microonzanisms. This action was increased
when a copper plate was ineluded in the fabrication, trans-
torming the evaluated material in the best evaluated materiul
i our study, therelore, there is a svnergic effeet by adding
copper plate to this type of mold (Y sensitive polymer),
which 15 due o the inherent properties of the material, lor
example, densily and its insulating properties, which favors
that the copper diffuses through the material and exerts ity
capacity as donor and receptor of eleetrons, derived from its
high axidation-reduction potential. and thus, exerting its anti-
microbial action.
What is claimued is:

LA mald for carpicee deviees, either 1o connect an car-
phone 1o the ear canal or acting as a cover or plug thereol.
allowing to prevent development of ear discases, comprising:
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a mold placed in the ear canal andfor car shell, adjusted 0
its shape, wherein a border of the external surface of the
mold is configured to be in direct contact with skinaf a
user’s ear; and

ametallic picce with biocide properties, located inside the
mold at a distance close 1o the border thereof;

wherein the metallic piece is adjusted from inside the mald
to the shape of the external surface of the mold, and
wherein enly the mold is in dircet contact with the skin.
and encompassing all the zones that are condigured 10 be
m direct contact with skin of the user’s car,

2. A mold for carpicce devices according w claim 1.
wherein the metallic picce 1s positioned ata distanee o 0.1
2 mm ol the border of the external surface of the mold.

3. A mold for carpicce devices according to cliim 1,
wherein the metallic piece is selected from a group consisting
ol: o copper picee, a silver picee, an alloy thereol and a
combination ol said picces.

4. A mold for earpicee devices according to claim 1,
wherein the metallic picee 1s o metallic plate having a thick-
ness between 001 mum and 3 mm.

5. A mold for carpiece devices according to claim 1,
wherein the mold can be used for carphones. carplugs for
aquatic sports, plugs related to acoustic trauma, or carpicce
devices in direet contact with the car canal.

6. A meld for carpicce devices according to claim 1,
wherein the material used lor the labrication ol said mold 15
acrylic, silicon, UV sensitive polymers, vinyl. polvethylene,
plastics, polyurethane, clustomeric polvimers, and PVO or
mixtures thereofl,

7. A mold for carpiece devices according to claim 1,
wherein the material used for the abrication of said mold is a
UV sensitive palymer and has inside a copper picee.
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