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Description

Coated dental implants

FIELD OF THE INVENTION

The present invention relates o coated dental implants which allow a sufficient
take of the gingiva onto said dental implants, thereby preventing infer alia gingival
sulcus and bacterial infections of the gingiva and methods of using said coated
dental implants for preventing the formation of gingival sulcus and bacterial
infection upon their implantation into a patient. .

BACKGROUND OF THE INVENTION

One of the most serious compﬁcéﬁons known from artificial implants is an
increased deposition of thrombocytes at the surface of implants in a patient. A
possibility to deal with this complicafion is to use coated impiants. For example,
DE 196 13 048 describes artificial implants having a biocompatibie coating which
contains a compound with antithrombogenic properties.

A frequent problem of artificial dental implants lies in an insufficient connection
between the gingiva and the dental implant; i.e. an insufficient tissue integration of
the dental implant onto the gingiva upon implantation into a patient. An insufficient
connection often results in the formation of gingival sulcus and an increased risk
of bacterial infections. This can lead, in the worst case, to severe inflammation in
connection with a loss of the dental implant.

\/K.k
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At present, no promising solution for a sufficient take of the gingiva onto dental

implants without or at least reduced formation of gingival sulcus and/or without or
at least reduced risk of bacterial infections are known in the art.

SUMMARY OF THE INVENTION

{t is an object of the present Invention to provide an artificial dental impiant which
allows a sufficlent take of the gingiva onto the dental implant, thereby preventing
substantially the formation of gingival suicus, at least minimizing the risk of

bacterial infections and improving the long-term tolerance of the dental implant,
upon its implantation into a patient.

In particular, the present invention relates to a dental implant comprising a dental
implant material having a biocompatible coating which is applied fo at least a part
of the surface of the implant material, wherein the biocompatible cozating allows a
sufficient take of the gingiva onto the dental implant resulting in (i) substantially no
formation of gingival sulcus, (i) substantially no bacteral infections of the gingiva
close to the coated dental implant ang (jii) an improved long-term tolerance of the
coated dental implant.

The expression "at least part of the surface " means that part of the surface of the
implant material, which should come into contact with the gingiva of the patient

-

upon implantation.

It is another object of the present inventlon to provide methods of (i) preventing
the formation of gingival sulcus at a dental implant, (if) preventing bacterial
infections of the gingiva at a dental implant and (fii) taking the gingiva onto a
dental imptant, upon implantation of the dental implant of the present application

into a patient.
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DETAILED DESCRIPTION OF THE INVENTION

In a preferred embodiment of the present invention, the dental implant comprises
an implant material having a biocompatible coating which is applied to at least 2

part of the surface of implant material, wherein said biocompatible coating
contains a polymer having the general formula (1)

R" R RS
l l |
fP=N-P=N-P=N,- )

| | |
R* R® R®

wherein

nis from2io «

R' to R® are the same or different and represent an alkoxy, alkylsutfonyl,

dialkytamino or aryloxy group, or a heterocycloalkyl or heteroaryl group having
nitrogen as the hateroatom.

In the polymer of formula (1) it is preferred that at least one of the groups R’ and
R? is an alkoxy group substituted with at [east one fluorine atom.

In the polymer of formula (1), the alkyl groups in the alkoxy, alkylsulfonyl and
dialkylamino groups are, for example, straight-chain or branched-chain alkyl
groups having 1 to 20 carbon atoms, wherein the alkyl groups can be substitufed,
for example, with at [east one halogen atom, such as a fluorine atom.

Examples of alkoxy groups are methoxy, ethoxy, propoxy and butoxy groups,
which preferably can be substifuted with at least one fluorine atom. The 2,2,2-
trifluorosthoxy group is particularly preferred.

A
>
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Examples of alkylsulfony! groups are methyisulfonyi, ethylsulfonyl, propylsulfonyl
and butytsulfonyl groups.

Examples of dialkylamino groups are dimsthylamino, disthylamino, dipropylamino
and dibutylamino groups.

The aryi group in the aryloxy group is, for instance, a compound having one or
more aromatic ring systems, wherein the aryl group can be substituted, for
instance, with at least one alkyl group as defined above.

Examples of aryloxy groups are phenoxy and naphthoxy groups, and derivatives
thereof.

The heterocycloalkyl group is, for example, a ring system containing 3 to 7 atoms,
at least one of the ring atoms being a nitrogen atom. The heterocycloalkyl group
can, for example, be substituted with at least one alkyl group as defined above.
Examples of helerocycloalkyl groups are piperidinyl, piperazinyl, pyrrolidiny! and
morphcliny! groups, and derivatives thereof.

The heteroaryl group is, for example, a compound with one or more aromatic ring
systems, wherein at least one ring atom is a nitfrogen atom. The heteroaryl group
can, for example, be substituted with at least one alkyl group as defined above.
Examples of heteroanyl groups are pyrrolyl, pyridinyl, pyridinolyl, isoquinoiiny! and
quinolinyl groups, and derivatives thereof.

in a preferred embodiment of the present invention, the biocompatible coating
contains the polymer bis-poly-trifluorethoxy-polyphesphazene.

The production of polymers of formula (1), such as bis-paly-trifluorethoxy-
polyphosphazene, starting with hexachlorocyclotriphosphazene, is known in the
art. The polymerization of hexachlorocyclotriphosphazene is extensively described
in Korsak ef al., Acta Polymerica 30, No. 5, pages 245-248 (1979). Esterlfication
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of the polydichicrophosphazene produced by the polymerization is described In
Fear, Thower and Veitch, J. Chem. Soc., page 1324 (1958).

The biocompatible coating of the dental implant according to the prasent invention
has, for example, a thickness from about 1 nm to about 100 um, preferably from
about 10 nm {o about 10 pm, and mors preferably up to about 1 pm.

There is no particular limitation of the material to be used for the uncoated dental
implant. It can be any implant material useful for dental implants. In particular, the
dental implant material can be a metal, an alloy, a polymeric material or a ceramic
material. For example, the metallic materal can be titanium. In a preferred
embodiment of the present invention, the titanium is electropolished to obtain a
TiO; surface of the uncoated dental implant.

In one embodiment of the present invention, a layer containing an adhesion
promoter is provided between the surface of the uncoated dental implant and the
biocompatible coating. The adhesion promoter, or spacer, is, for example, an
organesilicon compound, preferably an amino-terminated silane or a compound
based on an aminosilane, or an alkylphosphonic acid. Aminépropy!
trimethoxysilane is especially preferred.

~ The adhesion promoter particularly improves the adhesion of the biocompatible

coating to the surface of the dental implant material through coupling of the
adhesion promoter to the surface of the dental implant material, by, for instance,
jonic and/or covalent bonds, and through further coupling of the adhesion
promoter to reactive components, particularly to the polymer of the biocompatible
coating, by, for instance, ionic and/or covalent bonds.

The surprisingly improved take of the gingiva anio the dental implant of the
present invention may be based on, but not limited, to & mechanism that the
plocompatible coating of the dental implant according to the invention adsorbs
reversible native proteins without denaturation, resulting in an imitataion of a
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biological and physiological surface. This unique property of the dental implant of
the present invention allows an improved and accelerated take of the gingiva onto
the dental implant without the formation of gingival sulcus. Moreover, bacierial
infections of the gingiva can be prevented at the dental implant of the present

invention upon its implantation Into a patient, and the long-term tolerance of the
dental implant of the present invention can be improvad.

The present invention will now be further illustrated in the following examples,
without being limited thereto.

EXAMPLE 1

Cell testings:

Coated and non-coated titanium plates were tested concerning their
biocompatibllity.

The test was performed with HEKn-Keratinozytes with a density of 30000
cells/em2 on different coated and non-coated titanium plates. The inkubation of
the cells was performed in Epilife — medium at 37 °C at 5§%CO, athmosphere in
an incubator. The proliferation of new cells was measured by marking novell
generated cells during the trialphase with Brom- desoxy ~ Uridin and comparing

the the intensity of the via antibody reaction generated colour in an Elisa-Reader
at 620 nm.

Results:

The Polyzene-F coaled titaium plates showed after 24 h a significantly higher

number of newly- generated cells than found on the bare fitanium. Ti = 100 %
versus Ti-Polyzene-F = 150.%
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EXAMPLE 2

15 conventional dental implanis (commercially available from Dr. lhde Dental
GrnbH, Munich, Allfit® STI, Size 4.1 mm diamster, length 11 and 13 mm,
respectively) made from pure titanium were electropolished (commercially
available from Admedes Schuller GmbH, Pforzheim). This procedure provides a
pure TiOp surface. Highly purified linear Polyzene-F (bis-poly-trifluor-ethoxy-
phosphazens, commercially available from Polyzenix GmbH, Ulm) having a
molecular weight of more than 12 millions and a Cl-concentration of below
0.0005%, was applied to the whole surface of the dental implants. 15 dental
implants without any coating were used as controls. Eéch of the dental implants
were implanted into the jawbone of patients and the tissue integration of the
gingiva onto the dental implants was evaluated.

Appr. B weeks after implantation the dental implants according to the present
invention showed a complete take of the gingiva onto the dental implants and no
gingival sulcus were observed. In contrast thereto, the dental implants of the
control group showed no sufficient take of the gingiva onto the dental implants and
clear formations of gingival sulcus with a depth of 2 mm or more, in some cases
already accompanied by bacterial infections, were observed in said patients.

The dental implants according to the present invention improve drastically the take
of the gingiva onto the dental implants upon implantation into a patient. This
surprising result prevents the formation of gingival sulcus, and thereby the risk of
bacterial infections can be minimized, if not prevented. As a consequence, the
sufficlent take of the gingiva onto the dental implanis of the present invention
substantially reduces or prevents the loss of said dental implant and improves the
long-term tolerance of said dental implant.

/]
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Claims

1. A dental implant comprising an implant material having a
biocompatible coating which is applied to at least a part of the surface of
the implant material.

The dental implant according fo claim 1, wherein the biocompatible
coating contains a polymer having the general formula (1)

R’ R? R®
i | }
J-P=N—-P=N-P=N- )

l | I
R* RS R®

wherein R' to R® are the same or different and represent an alkoxy,
alkylsulfonyl, dialkylamino or aryloxy group, or a heterocycloalkyl or
heteroaryl group having nitrogen as the heteroatom.

The dental implant according to claim 2, wherein at least one of the
groups R' and R? is an alkoxy group substituted with at least one flucrine
group,

The dental implant according to claim 1, wherein the biocompatible
coating contains a bis-poly-trifilucrethoxy-polyphosphazene.

A method of preventing the formation of gingival sulcus at a dental
implant upon implantation into & patient, said method comprising the use
of a dental implant comprising an implant material having a

biocompatible coating which is applied to at Ieast a part of the surface of
the implant material.
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6. The mathod according to claim 5, wherein the biocompatible coating
contains a polymer having the general formula (1)
R" R R
! ! |
J-P=N-P=N-P=N-] (1)

l | |
R* R® R®

wherein R' to R® are the same or different and represent an alkoxy,
alkylsulfonyl, dialkylamino or aryloxy group, or a heterocycloalkyl or
heteroaryl group having nitrogen as the hetercatom.

U 7. The method according to claim 6, wherein at least one of the groups R
and R?is an alkoxy group substituted with at least one fluorine group.

8. The method according to claim 5, wherein the biocompatible coating
contains a bis-poly-trifiuorethoxy-polyphosphazene.

9. A method of preventing bacterial infections of the gingiva at a dental
implant upon implantation into a patient, said method comprising the use
of a dental implant comprising an implant material having a
biocompatible coating which Is applied to at least a part of the surface of
the implant material.
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The method according to claim 9, wherein the biocompatible coating
contains a polymer having the general formula (1)

FP=N-P=N-P=N-» (1

I i I
R* RS RE

wherein R* to R® are the same or different and represent an alkoxy,

alkylsulfonyl, dialkylamino or aryloxy group, or a heterocycloalkyl or
heteroaryl group having nitrogen as the heteroatom.

The method according to claim 10, wherein at least one of the groups R’
and R? is an alkoxy group substituted with at least one fluorine group.

The method according to claim 9, wherein the biocompatible coating
contains a bis-poly-trifluorsthoxy-polyphosphazene.

A method of taking the gingiva onto a dental impiant upon implantation
info a patient, whereln the dental implant comprises an implant material
having a biocompatible coating which is applied to at least a pait of the
surface of the implant material,
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The method according fo claim 13, whereln the biccompatible coating
contains a polymer having the general formuta (1)

P=N-P=N-P=N - )

wherein R to R® are the same or different and represent an alkoxy,-

alkylsulfonyl, dialkylamino or aryloxy group, or a heterocycloalkyl or
heteroaryl group having nitrogen as the heteroatom.

The method according to claim 14, wherein at least one of the groups R'
and R? is an alkoxy group substituted with at least one fluorine group.

The method according fo claim 13, wherein the bioccompatible coating
contains a bis-poly-trifiuorethoxy-polyphosphazene.
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Descripcidn

IMPLANTES DENTALES RECURIERTOS

CAMPO DE LA INVENCION

La presente invencidn se relaciona con implantes dentales
recubiertos gque permiten una toma suficiente de la encia
sobre dichos implantes dentales, evitando por aloc tanto
entreciros el surco de la encila e infecciones bacteriales de
lza encia y métodos de utilizar dichos implantes dentales
recublertos para evitar la formacidén de surco de la encia e

infeccidén bacterial luego de su implantacién en un paciente.

ANTECEDENTES DE LA INVENCION

Una de las complicaciones mas serias conocidas de los
implantes artificiales es una deposiclidén incrementada de
trombocitos en una superficie de implantes en un paciente.
Una posibilidad para tratar con esta complicacidn es utilizar
implantes recubiertos. Por ejemplo, la DE 196 13 048 describe
implantes artificiales que tienen un recubrimiento
biccompatible que contiene un compuesto con propiedades

antitrombogénicas.



Un problema frecuente de implantes dentales artificiales
radica en una c¢onexidén insuficiente entre la encia y el
implante dental; es decir wuna integracidén de tejido
insuficiente del implante dental sobre la encia luego de la
implantacién en un paciente. Una conexidon insuficiente a
menudo resulta la formacidén de surco de encia y un incremento
en el riesgo de infecciones bacteriales. Esto puede conducir
en los peor de leos casos, a inflamacidén severa en relacidn

con una perdida del implante dental.

Actualmente, no existe una sclucidén cque prometa una toma
suficiente de la encia sobre los implantes dentales si o al
menos formacién reducida del surco de la encia y/o sin o al
menos riesgo reducido de infeccidn bacterial son conocidos en

la técnica.

RESUMEN DE LA INVENCION

Es un objeto de la presente invencidn suministrar un implante
dental artificial que permite una toma suficiente de la encla
sobre el implante dental, evitando por lo tanto
sustancialmente la formacidn de surco de la encia, al mencs
minimizando el riesgo de infeccidn bacterial y mejocrandc la
tolerancia a largo plazo del implante dental, luego de su

implantacidén en un paciente.



En particular, la presente invencidn se relaciona con un
implante dental que comprende un material de implante dental
que tiene un recubrimientc biccompatible que se aplica a &l
menos una parte de la superficie del material de implante, en
donde el recubrimiento biocompatible permite una toma
suficiente de la encla sobre el implante dental resultando en
(1) sustancialmente ninguna formacidén de surco de la encia,
(ii) sustancialmente ninguna infeccidn bacterial de la encia
cercana al implante dental recubilerto y (iii) una tclerancia

a largo plazo mejcrada del implante dental recubierto.

La expresidn “al menos parte de la superficie” significa que
parte de la superficie del material de implante, que debe
estar en contacte con la encila del paciente luege de la

implantacién.

Es otro objeto de la presente invencidn suministrar métodos
de (1) evitar la formacién de surcce de la encia en un
implante dental, {ii1i) evitar infeccidn bacterial de la encia
en un implante dental y (iii} tomar la encia en un implante
dental, luego de la implantacidén del implante dental de la

presente solicitud en un paciente.



DESCRIPCION DETALLADA DE LA INVENCION

En una modalidad preferida de la presente invencién, el
implante dental comprende un material de implante que ftiene
un recubrimiento biocompatible que se aplica a al mencs una
parte de la superficie del material de implante, en donde
dicho recubrimiento biccompatible contiene un polimero que

tiene la férmula general (I}

R'" R R
! ! ]
IP=N-P=N-P=N-- m

! [ i
R} R® R?

En donde

N va de 2 a w

R' a R® son iguales o diferentes y representan un grupo
alcoxi, alguilsulfonilo, dialquilamino ¢ ariloxi, o un grupo
heterociclecalguilo o hetercarilo que tiene nitrdégeno como el

heterciatomo.

En el polimero de f£érmula (I) se prefiere gue al menos unc de
los grupcs R* y R? es un grupo alcoxi sustituido cen al menos

un atomo de de fluor.
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En el polimero de f£férmula (I), los grupos algquilo en los
grupos alcoxi, alcoxisulfonilo y dialgquilamino son, por
ejemplo; grupos de cadena recta o grupos alquilce de cadena
ramificada que tienen 1 & 20 &tomcs de carbono en donde los
grupos alguilo pueden ser sustituidos, por ejemplo, con al

menos un atomo de haldgeno, tal como un adtome de fluor.

Ejemplos de grupos alcoxi son metoxi, etoxi, propexi, vy
grupos butoxi, que preferiblemente pueden ser sustituidos con
al menos un atomo de fliuor, el grupoc 2,2,2-trifluoroetoxi es

particularmente preferido.

Ejemplos de grupos alquilsulfonilo son metilsulfonilo,

etilsulfonile, propilsulfonilo y grupos butilsulfonilo.

Eiemplos de grupos dialquilaminos son dimetilamino,

dietilamino, dipropilamino y grupos dibutilamino.

El grupo arilec en el grupo ariloxi es, por ejemplo, un
compuesto gque tienen unc o mas sistemas de anillo aromatico,
en donde el grupo arilo puede ser sustituido, por ejemplo,

con al mencs un grupo alquilo como se definié anteriormente,

Ejemplos de grupo ariloxi son grupos fenoxi y grupos naftoxi,

y derivados de estos.
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El grupo heterociclcalquilo es, por ejemplo, un sistema de
anillc que contiene 3 a 7 &lLomos, al menos uno de los atomos
de anillc es &tomo de nitrégeno. El grupc heterccicloalguilo
puede, por ejemplc, ser sustituido con al menos un grupc
alquilo como se definié anteriormente. Ejemplos de grupos
heterocicloalquilo son piperidinilo, piperacinilc,

pirrodinilo y grupos morfolinileo, y derivados de estos.

El grupo heterocarilo es, por ejemplo, un compuestc con uno ©
mas sistemas de anillo aromaticc, en donde al menos un atomo
de anillo es un atomo nitrdgeno. E1l grupo hetercarilo puede,

por ejemplo, ser sustituide con al menos un grupo alguilo

como se definid anteriormente. Ejemplos de grupos
hetercarilos son pirrelilo, piridinilo, piridinclilo,
iscquinolinilo, isogquinolinile 'y grupos gquinolinilo, %

derivados de estos.

En una modalidad preferida de la presenta invencidn, el
recubrimiento biocompatible contiene el polimero bis-poli-

trifluocroetoxi-polifosfazenoc.

La produccién de polimercs de férmula (I}, tales como bis-
poli-trifluorcetoxi~polifosfazeno, partiendo con
hexaclorociclotrifosfazeno, es conocido en la técnica. La

polimerizacién del hexaclorociclotrifosfazenc es descrito en

2
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forma extensiva en Korsak et al., Acta Polymerica 30, Ne. 5
paginas 245-248 (1979} . La esterificacidn del
polidiclorofosfazeno producide por la polimerizacidén se
describe en Fear, Thower an Veitch, J. Chem. Soc., pagina

1324 (1958).

El recubrimiento biocompatible del implante dental de acuerdo
con la presente invencidn tiene, por ejemplo, un espescr de
cerca de 1 nm a cerca de 10um, preferiblemente de cerca de 10

nm a cerca de 10Pm y mas preferiblemente hasta cerca de Ilum.

No existe limitacidn ?articular del material a ser utilizado
para el implante dental no recubierto. Este puede ser
cualguier material de implante (til para implantes dentales.
En particular, el material de implante dental puede ser un
metal, una aleacién, un material poliméricc o un material
cerdmicc. Por ejempleo, el material metalico puede ser
titanio. En una mecdalidad preferida de la presente invenciédn,
el titanio es pulido electrolitico para obtener una

superficie Ti0O; del implante dental noc cubierto.

En una modalidad de 1la presente invencidn, una capa dJue

contiene un promotor de adhesidén se suministra entre la

superficie del implante dental no cubierto y el recubrimiento

biocompatikle. El promotor de adhesidn o espaciador, es, por

e e
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ejemplo, un compuesto de organosilicio, preferiblemente un
silano aminoterminado o] un compuesto basado en  uno
aminosilano, o un &cido alquilfosfénico. El trimetoxisilano

aminopropilc es especialmente preferido.

El promotor de adhesién particularmente mejora la adhesioOn
del recubrimiento biocompatible a la superficie del material
de implante dental a través del acoplamiento del promotor de
adhesién a la superficie del material de implante dental,
mediante, por ejemplo, uniones covalentes y/c idnicas, y a
través adicionalmente de acoplar el promoteor de adhesidén a
los componentes reactivos, particularmente al polimero del
recubrimiente biccompatible, mediante, por ejemplc, uniones

covalentes y/o idnicas.

La toma sorprendentemente mejorada de la encla sobre el
implante dental de la presente invencidén puede estar basada
en, pero no limitada, a un mecanismo gque el recubrimiento
biocompatible del implante dental de acuerdc con la invencidn
adsorbe proteinas nativas reversibles sin desnaturalizacion,
resultando en una imitacién de una superficie biocldgica y
fisiolégica. Esta unica propiedad del implante dental de la
presente invencidén permite una toma mejorada y acelerada de
la encia sobre el implante dental sin la formacidn de surco
de encia. Mas aun, las infecciones bacteriales de la encia

pueden ser evitadas en el implante dental de la presente

®



invencidén una vez su implantacién en un paciente, y la

tolerancia a largc plazo del implante dental de 1la presente

invencién puede ser mejora.

La presente invencidén serd ahora ilustrada en los siguientes

ejemplos, sin ser limitada a estos.

EJEMPLO 1

Células de ensayo:

Placas de titanio nc recubiertos vy recubiertos fuercn

ensayadas con relacién a su biocompatibilidad.

El ensayo fue desarrollado con HEKn-queratinocitcs con una
densidad de 30.000 células/cm2 en diferentes placas de
titanic no cubiertc y recubierto. La incubacién de la células
fue desarrollada en medic EpiLifea 37° C a 5% CO, de
atmosfera en un incubador. La proliferacidén de células nuevas
fue medida al marcar células generadas novedosas durante la
trialface de ensayo con Brom-desoxi-Uridin y comparande 1la
intensidad del color generadc en la reaccidn por via de

anticuerpo en un lector Elisa a 620 nm.

C e .
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Resultados:

Las placas de titanio recubiertas con Polizeno~F mostrarcn
después de 24 h un numerc significativamente mayor de células
generadas nuevas que las encontradas en la barra de titanio.

Ti=100% versus Ti-Polizeno-F=150%.

EJEMPLO 2

15 implantes dentales convencicnales (comercialmente
disponibles de Dr. Ihde Dental GMBH, Munich, AlLlfit® s77T,
tamafic 4.1 mm de didmetro, longitud 11 y 13 mm,
respectivamente) hechas de titanio purc fueron pulidas
electroliticamente {comercialmente disponible de Admedes
Schifler GMBH, Pforzheim). Este procedimientc suministra una
superficie de Ti0,. El polizeno-F linear altamente purificado
(bis-pecli-triflucr-etoxi-fosfazeno, comercialmente disponible
de Polyrzenix GMBH, Ulm) gue tiene un peso molecular de mis ds
12 millcones y una concentracién C1 de menos de 0.0005%, fue
aplicada a la superficie completa de los implantes dentales.
15 implantes dentales sin ningin recubrimiento se utilizaron
como ceontrel. Cada uno de los implantes fue implantado en la
quijada de los pacientes y se evalud el tejido de integracién

de la encia sobre los implantes dentales.
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Aproximadamente 8 semanas después de los implantes dentales
de la presente invencién mostré una completa toma de la encia
sobre los implantes dentales Yy no se observd ningln surco de
encia. Como contraste a esto, los implantes dentales de]
grupo de control no mostraron suficiente toma de encia scbre
los implantes dentales Y se observarcn raras formaciones de
surcos de encia con una profundidad de 2 mm o més, en algunos

Cas0s ya acompafiada por infeccicnes bacteriales.

Los implantes dentales de acuerdo con la presente invencidén
mejoran drésticamente la toma de la encia sobre los implantes
dentales luego de la implantacién a los pacientes. Este
resultado sorprendente evita la formacién de surcos de encia,
y de esta manera se puede minimizar el riesgo de infecciocnes
bacteriales, sino evitarla. Como consecuencia, la toma
suficiente de encia sobre lcs implantes dentales de 1la
presente invencién reduce o evita sustancialmente la perdida
de dicho implante dental y mejora la tolerancia a largo plazo

de dichc implante dental.
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REIVINDICACIONES

Un implante dental que comprende un material de
implante gque tiene un recubrimientc biocompatible que
se aplica a al mencs una parte de la superficie del

material de implante.

El implante dental de acuerdo a la reivindicacidén 1, en
donde el recubrimiente biocompatible contiene un

polimero que tiene una férmula general (1)

R' a R® son iguales ¢ diferentes y representan un grupo
alcoxi, alquilsulfonilo, dialquilaminc o arileoxi, o un
grupo  heterccicloalquile o  hetercarile que  tiene

nitrdégenc cemo el hetercétomo.

El implante dental de acuerdo a la reivindicacién 2, en
donde al menos unc de los grupes R' vy R’ es un grupoc

alcoxi sustituido con al menos un grupo fluor.
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El implante dental de acuerdo a la reivindicacidn 1, en
donde el recubrimiento biocompatible contiene bis-poli-

triflubroetoxi—polifosfazeno.

Un método para evitar la formacién de surcos de encla
en un implante dental luego de la implantacidn al
paciente, dicho método comprende el uso de un implante
dental que comprende un material de implante gue tienen
un recubrimiento biccompatible que se aplica a al menos

una parte de la superficile del material de implante.

El método de acuerdo a la reivindicacidén 5, endode el
recubrimientc bioccompatible contiene un polimero gque

tiene la férmula general (I)

fP=N-P=N-P=NJ,» m

En donde R' a R® son iguales o diferentes y representan
un  grupo alccxi, alquilsulfenile, dialgquilamino o
ariloxi, o un grupo heterocicloalquile ¢ heteroarilo que

tiene nitrégeno como el heteroatomo.
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Bl método de acuerde a la reivindicacidn 6, en donde al
menos uno de los grupos R' vy R* es un grupo alcoxi

sustituido con al menos un grupo fluor.

El método de acuerdo a la reivindicacién 5, en donde el
recubrimiento biccompatible contiene un  bis-poli-

trifluoroetoxi-polifesfazeno.

Un método para evitar las infeccidén bacteriales de la
encia en un implante dental luego de la implantacidn al
paciente, dicho método comprende el uso de un implante
dental que comprende un material de implante que tiene
un recubrimientc biocompatible que se aplica a al menos

una parte de la superficie del material de implante.

El método de acuerde a la reivindicacidén 9, en donde el
recubrimiente biocompatible contiene un polimerc gque

tiene la férmula general (I)

TP EN-P=N-P=zNJp» i

; | I
R* RE RE

En donde R! & R® scon iguales o diferentes y representan

un grupc alcoxi, alguilsulfonilo, dialguilamince ©

ﬁéb—\tﬁaﬁ
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13.

14.
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ariloxi, o un grupo heterocicloalquilo o hetercarilo que

tiene nitrégeno ccmo el heteroatomo.

Bl método de acuerde a la reivindicacién 10, en donde

al menos uno de los grupes r! 1% R? es un grupo alcoxi

sustituido con al menos un grupo fldor.

Fl método de acuerdc a la reivindicacién 5, en donde el
recubrimiento bioccompatible contiene un bis-poli-

trifluorcetoxi-polifesfazeno.

Un método de toma de encia sobre el implante dental
luego de la implantacién al paciente, en donde el
implante dental comprende un material de implante gue
tiene un recubrimiento bioccompatible gue se aplica al
menos una parte de la superficie del material de

implante.

El método de acuerdo a la reivindicacidn 13, en dcnde

el recubrimiento biocompatible contiene un polimero que

tiene la férmula general (I}

TP=N-P=N-P =Ny M
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Fn donde R' a R® son iguales o diferentes y representan
un grupo alcoxi, alquilsulfonilo, dialguilamino ©
ariloxi, o un grupo heterccicloalquilo o heterocarilo que

tiene nitrégenc comc el heteroidtomo.

.El método de acuerdo a la reivindicacidén 14, en donde

al menos uno de los grupos r! y R? es un grupc alcoxi

sustituido con al menos un grupo fluor.

El método de acuerde a la reivindicacidén 13, en donde
el recubrimiento bioccompatible contiene un bis-poli-

trifluorcetoxi-polifeosfazeno.

Tl



17

RESUMEN

La presente invencién se relaclona con implantes dentales
recubiertos gue permiten una toma suficiente de la encila
sobre dichos implantes dentales, evitando de esta manera
entre otros el surco de encia y las infecciones bacteriales
de la encia y métodos de uso de dichos implantes dentales
recubiertecs para evitar la formacién de surcos de encla e

infeccién bacterial luego de la implantacién al paciente.
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Within 19 months from the priorlty date, but only in respect of some destgnated Ofices, a demand for international preliminary

date (in some Offices even Jater); otherwise, the applicant must, within 20 months from the privity date, perform the preseribed
acts for entry into the nationat phasa before those desipnated Otfices.

- In respect of other deslgnated Offices, the time limit of 30 menths {or |ater) will apply aven if no demand is filed within 12

See the Annex to Form PCTAB/SM and, for detalls about the applicable ime timits, Cffice by Office, see the PCT Appilcant's

publication, a notice of withdrawal of the International

entry into the national phase untit 30 months fram the priorlty

Nama and maiiing address of the internationai Searching Authority

. European Patent Office, P.B. 5818 Patentiaan 2
NL-2280 HV Rilswijk
.p) Tel, (+31-70) 340-2040, Tx, 31 651 epo nl,
e Fax: (+31-70) 340-3016

Authorized officer

Jette Christensen

Form PCT/ISA/220 (January 2004)

(Sea netes on accompanying sheet)
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NOTES TO FORM PCTASA/220

These Notes are intendnd to give the basis instructions sencerning the filing of amendmants under aticle 19. Tho
Notes are based on the raguirements of tha Patert Cooperation Traaty, the Raguiations and the Administrative inptructions
under that Treaty. In case nf discropancy between these Noles and those requiremeants, the latler are epplicable, For mare
detailed intermalion, ses also tha PCT Applicant's Guide, a publisation of WiPRQ,

in theae Notes, “Article®, "Rula”, and "Section” refor to theprovisions of the PCT, the PCT Regulations and the PCT
Adminiatrafive instructions rospectively.

INSTRUCTIONS CONCERNING AMENDMENTS UNDER ARTICLE 19

The applicant has, afler having received the intemational search report, one opportunity to amend the claims of the
intemational applicalion. % should howevar be amphasized that, since all parts of the intemational application {claims,
description and drawings) may be amendad during the iMlemational preliminary examination procedure, there is usually
1o hood to file amencmants ol the claims undar Aricle 19 except whare, 0.g. the appiicant wants tha lattor to ba published
for tha purposes of provisional protaction or has anather reanon lor amending the claims belore intemational pbulication.
Furthermore, it should be emphasized that provisiohal protection fe avaliable in some States only.

What parts of the intemuational npplication may be amendad?
Uinder Article 19, only the claims may bo amended,

During the intemational phasa, the cleims may also be amended (or furthor amendad) under Articla 34 betore
tho intemedional Preliminary Examining Authority. The description end drawings may only be amended under
Article 34 before the Intemational Examining Autharity,

Upon antry into tha nationa) phase, all parts of the intematicnal applicotion may be amended under Article 28
or, where applicable, Arficle 41,

When? Within 2 montha from the dale of transmittal of the intemational searzh report or 18 months Irom the priority
date, whichever time limit expires later. 1t ahould be noted, however, that the amendmente will be considered
as having baen received on time if they are recsived by the International Bureau aler the expiration of the
applicabln time limit but bafore the eompietion of the technical preparations for intemational publication
(Rula 46.1).

Whare not to file the amandmenta?

The amendmaents may only be filed with the Imemational Bureau and not with the receiving Office or ths
Intemational Searching Aulhority {(Rule 46.2),

Where a demand tor Intemational profiminary examination haa been/ie filed, see below.

How? Eithar by cancelling one or more entire claims, by ackling one or more new ciaims or by amending the texl of
one or mare of tha claims as filed.

A raplacemsnt sheet must ba submitted for aach shest of the claima which, on account of an amendment or
amendments, ditfers from the shaet originally filad.

All the claims appearing an a replacement theet must be numbered In Arabic numerals. Where a claim ix
cancelled, no renumbaring of the other claims is required. In all ceses whers claims are renumbaraed, they must
ba renumbered consocttively (Administralive Instrustions, Bection 205(b)).

The amendments musi be mads in the language in which the Intemational application is to be pubiished,

What documents must/may accompany ths amendmenta?
Latter (Sactlon 205{h)):
The amendmonts must be submitted with a letter,

The Isttar will not be published with the intomational applieation and the amendsd ciaima. It shouid not be
confuted with the "Statement undar Article 19{1)" (oo below, under "Statement undar Article 19{1)").

The isttor must be In English or French, at the choice of the applicant. However, i the languags of the

Internatianal application ia English, ths istter must be in English; H the language of the international application
Is French, the lsiter must be In French.

Notes to Form PCTASAZ20 (first shoet) (January 1994)




NOTES TO FORM PCT/ISA/220 (continued)

The lettar must indicata the ditiorences batween the claims as filed and tho claime as arpandad. jl must, in
partlcular, indicate, in connaction with oach claim appearing in the miemational appfication (it being understood
{hat identical indications concaming saveral claims may be grouped),whether

[ the claim is unchanged;

(i} the claim is eancalied;

(i) the clalm is now;

() the claim raplaces one or more claims as filad;

{(v) the claim in the result of the division of & claim as filed.

The following examples Hustrate the mannet In which amendments musibe sxpiained In the
accompanying letier:

1. [Where originally there wera 45 glaims and after amendment of some claima there are 51
*Claims 1 to 29, 31, 32, 34, 35, 3T to 48 replaced by amended ciaims bearing the same numbors;
claims 30, 33 and 35 unchanged; now claime 49 to 51 added.”

2. [Whera originally there wero 15 claims and afer amandment of all claims thers are 11]:
*Claims 1 to 15 replaced by amandod claims 1 to 11.°

3. [Where originally lhere ware 14 claims and the amendments consist in cancelling bome claims and in adding
naw claima}:

*Claims 1 lo § and 14 unchanged; claims T to 13 cancallsd; new claims 15, 16 and 17 added.” or
"Glaima 7 to 13 cancelled; new claima 15, 18 and 17 added; all other claims unchanged.”

4, [Whoro various kinds of amendments are made!; :
*Ciaima 1-10 unchanged; claims 11 lo 13, 1B and 19 cancelled; claims 14, 15 and 18 replased by amended
cleim 14; claim 17 subdivided into amended claims 15, 18 and 17; new claims 20 and 21 added.”

*Statement under articls 18(1)" (Ruls 48.4)

The amendments may be accompanied by a statement explaining the emondments and indicating any impact
that such amendmonts might have on the dessription and the drawings (which cannet be amended under
Article 19{1)).

The atatament will be published with the intemational application and the amended claims.
1t must b In the languege In which the Intemational appplication Is to be published,
1t must be brief, not exconding 500 words if in English or If trans!eted inte English.

& should not be confused with and does nol raplase the letter indicating the differences between lha claims
as filod aid as amended. it musi be filed on a separate sheet and muat ba identified as such by a heading,
praterably by using the words "Statement under Article 19(1)."

ft may not contain eny disparaging comments on the international search report or the refevance of ctations
contained in that roport. Roferanee to citations, relevant to a given ciaim, contained in the intemational search
report may be made only in connuction with' an amendment of that claim. T ;

Consequonce if a demand for intemnational preliminary examination has already beon filed

it, at the lime of filing any amendments under Article 19, o demand for international preliminary examination
has already bean submitted, the applicant musat preferably, at the same time of filing lhe amendments with the
International Bursau, alsc file a copy of auch amendmants with the Imternationa! Preliminary Examining
Authorily (see Rule 82.2(a), first sentance),

Consequenca with regurd to tranalation of the international application for entry inte the national phase

The applicant's attenfion ia drawn to tha fact that, where upon entry inte the nationa! phase, a translation of the
clalms an smended under Adicle 19 may have lo be furnished to the designated/elected Offices, instead of, or
in addifien to, the tranalation of the claims es filed,

For turthar detalls on tho roquirsments of each designated/alactad Office, see Volume | of the PCT Applicant's
Guide.

Notes to Farm PCTASA/220 (second sheet) (January 1994)

——— — e B



PATENT COOPERATION TREATY

From the INTERNATIONAL BUREAU

PCT To:
NOTIFICATION OF RECEIPT OF
PERREY, Ralf
RECORD COPY Miller-Boré & Partner

Grafinger Strasse 2
81671 Minchen
Germany

(PCT Ruie 24.2{(a}}

Date of mailing (day/month/year) IMPORTANT NOTIFICATION

18 May 2004 (18.05.2004)
Applicant's ar agent's file reference international application No.
P3353 PCT/EPZ004/003262

The appiicant is hereby notified that the International Bureau has received the record copy of the international application as
detailed belaw.

Name(s) of the applicant(s) and State(s) for which they are applicants:

POLYZENIX GMBH (for all designated States except US)
DENK, Roman (for US}

International filing date : 26 March 2004 (26.03.2004)
Priority date{s) claimed : 26 March 2003 {26.03.2003)
Date of rgceipt of the record copy

by the Internationai Bureau _ : 26 April 2004 {26.04.2004)

List of designated Difices

AP :BW,GH,GM.KE LS MW ,MZ,8D,SL,5Z,TZ,UG,ZM,ZW

EA :AM,AZ BY,KG,KZ,MD,RU,TJ, TM

EP :ATBE,BG,CH,CY,CZ,DE,DK EE,ES,FIFR,GB,GR,HU,IE,IT,LU,MC,NL,PL PT,RO,SE,SI,SK,

TR

QA :BF,BJ,CF,CG,CI,CM,GA,GN,GO,GW, ML MR NE,SN,TD,TG

National :AE,AG,AL AM.AT,AUAZ BABB,BG,BR,BW,BY,BZ,CA,CH,CN,CO,CR,CU,CZDE,DK,DM,
DZ,EC,EE,EG,ES,FI,GB,GD,GE,GH,GM,HR,HU,ID,IL,IN,IS,JP KE,KG,KP KR, KZ LC,LK,LR,LS,
LT,LULV,MAMD,MG,MK,MN,MW,MX,MZ NA NI,NO,NZ,0M,PG,PH,PL,PT,RO,RU,SC,SD,SE,SG,SK,
SLSY, TJ,TM, TN, TR,TT, TZUAUG,US UZVC,VN,YU,ZA,ZM,ZW

The International Bureau of WIPQ Autharized officer:
34, ghemin des Colombettes Frédéric SONTAG (Fax 338 8970}
1211 Geneva 20, Switzerland
Facsirnile No. (41-22) 338.88.70 Telephone No. (41-22) 338 8341

Form PCT/IB/301 {January 2004} 006257717



Continuation of Farm PCT/IB/301

NOTIFICATION OF RECEIPT OF RECORD COPY Lf l
Date of mailing {day/month/year)
18 May 2004 {18.05.2004) IMPORTANT NOTIFICATION
!
Applicant's or agent's file reference International application No.
P3353 PCT/EP2004/003262 :
i
i

ATTENTION

The applicant should carefully check the data appearing in this Notification. In case of any discrepancy between these data i
and tha indications in the internationa) application, the applicant should immediately inform the Intarnational Bureau.

In addition, the applicant’s attention is drawn to the information contained in the Annex, relating to:
time limits for entry into the national phase - see updated important information (as of April 2002}
D requirements regarding priority documents {if appiicabla}

A copy of this Notification is being sent ta the recelving Office and to the InternationalSearching Authority,




o ' 4 International application No.

INFORMATION ON TIME LIMITS FOR ENTERING THE NATIONAL PHASE

The applicant is reminded that the “national phase™ must be entered bafore each of the designated Offices indicsted on
tha cover sheet of this Notification by paying national fees and furnishing translations, as prescribed by Articies 22 and 39 and
the applicable national laws. In addition, the applicant may also have to comply with other special requirements applicable
in certain Offices. Itis the applicant's responsibility to ensure the necessary steps to enter the national phase are taken in a
timely fashion. Most Offices do not issue reminders to applicants in connection with the entry into ths national phase.

The applicable time limit for entering the national phase will, subjectto what is said in the following paragraph, be
30 MONTHS from the priarity date, not only in respect of any slected Office ifa demand for international preliminary
examination 13 filed hefore the expiration of 19 manths from the priority date (see Articla 38(1}), but also in respect of any
designatad Office, in the absence of filing of such demand, where Article22(1) as modified with effect fram 1 April 2002
applies in respect of that designated Office. For further details, see PCT Gazette No. 44/2001 of 1 November 2001, pages 19926,
18932 and 19834, as well as the PCT Newstetter, October and November 2001 and February 2002 issues,

In practice, time limits other than the 30-month time limit will continue to apply, for various periods of time, in respect of
certain designated or elected Offices. For regular updates on the applicable time limits {20, 21, 30 or 31 months, or other
time limit), Office by Office, refer to the PCT Gazestte("Section IV" part published on a weekly basis), to the PCT Newsletter
{on a monthly basis) and to the relevant National Chapters in Volume 1§ of the PCT Applicant's Guide (the paper version of
which is updated usually twice a year and the Internet version of which is updated usually on a weekly basis}. Finally, a
cumulative table of all applicable time limits for entering the national phase is available from WIPO's Internat site, via links
from various pages the site including those of the Gazette, Newsletter and Guide, at  hitp://www.wipo.int/pct/en/index.htm).

Information about the requirements for filing a demand for intemational preliminary examination is set outinthe PCT
Applicant's Guide, Volume I/A, Chapter IX. Note that only an applicant who is a national ot resident of a PCT Contracting
State which is bound by Chapter !l has the right to file a demand for internationa! preliminary examination (at prasent, all
PCT Contracting States are bound by Chapter 1l).

REQUIREMENTS REGARDING PRIORITY DOCUMENTS
For applicants who have not yet complied with the requirements regarding priotity dacuments, tha foliowing is recatled.

Whaera the priority of an earlier national, regional or international application is claimed, the applicant must submit a copy
of the said earlier application, certified by the authority with which it was filed {“the priority document™) to the receiving Offics
{which will transmit it to the international Bureau} or directly ta the International Bureay, before the expiration of 16 months from
the priority date, provided that any such priority document may still be submitted ta the Internationa! Bureau befare that date of
international publication of the international application, in which case that document will be considered to have been received
by the International Bureau on the last day of the 16-month time limit (Rule 17.1(a}).

Where the priority document is issued by the recsiving Office, the applicant may, instead of submitting the priority
document. request the receiving Office to prepare and transmit the priority document ta the International Bureau. Such request
must be made before the expiration af the 16-month time limit and may ba subjscted by the receiving Office to tha payment
of a fea (Rule 17.1(k)).

If the priarity document concerned is not submitted to the International Bureau or if the request ta the receiving Office
to prepare and transmit the pricrity document has not been made (and the corresponding fee, i any, paid) within the applicable
time limit indicated under the preceding paragraphs, any designated State may disregard the priarity claim, provided thet ao
designated Office may disregard the priority ctaim concerned before giving the applicant an oppartunity, upon entry into the
national phase, to furnish the pricrity documant within the time limit which is reasonable under the ciroumstances (Rula 172.1{c)}.

Where several priorities are claimed, the priority date to be considered for the purposes of computing the 18-month time
limit (and all other PCT time limits is the filing date of the earliest application whose priority is claimed (Article 2{xi){b)}.

Sz
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e r— F o1 TECEIVING Office 1SE ONly m—e——
PCT

International Application No.

REQUEST

International Filing Date

The undersigned requests that the present
international application be processed _
aceording to the Patent Cooperation Treaty. Name of receiving Office and *PCT Inlermnational Application”

Applicant’s or agent's file reference
(if desired) (12 characters maximum) P 3353

BozNo.]  TITLE OF INVENTION
COATED DENTAL IMPLANTS

BoxNo. 11  APPLICANT E] This person is also inventor

Name and address: (Famlly name followed by giver nome; for a legal entity, full official designation. | Telephone No.
The address must include pestal code and name of country. The country of the address indicated in this
Boxisthe applicant’s Stale (thatis, country) of residence ifho State of residence is indicated below.}

POLYZENIX GMBH Facsimile No.
Soilinger Strasse 100 ‘
D-89077 Uim Teleprinter No,
DE

Applicant's registration No. with the Office

State (that is, country) of nationality: State (that is, country) of residence:

DE DE
This person is epplicant l] designated all designated States except the United States the Statss indieated in
for the purposes of: D States the Um]’gt:d States of Amcergca D of Amerita only the Supplemental Box

BoxNo.Ill FURTHER APPLICANT(S) AND/OR (FURTHER) INVENTOR(S)

Name and address: (Family name followed by piven name; for alegal entity, full officiel designation, : .
The address must include postal code and name of country, The co sf the address indicated in this This person is:
ide

Box is the applicant 's State (thatis, counmry) of residence if no State of residence is indicated below.} D applicant only
Roman DENK
Buchenweg 21 B] applicant and inventor
| H inventor onl this check-box is
[D)E891 97 Weidenstetten D marked, do n)'ﬂ%y in below)

Applicant’s registration No. with the Office

State (that is, cowntry} of nationality: State {that is, country) of residence:

DE DE
This person is applicant all designated all designnted Stafes except the United States the States indicated in
for the purposes of: D States D the Uni%end States of Amer%ca E of America only th: Supp?:menmi Bax

D Further applicants and/or (further) inventors are indicated on a continvation sheet,

BoxNo. IV  AGENT OR COMMON REPRESENTATIVE; OR ADDRESS FOR CORRESPONDENCE

The person identified below is hereby/has been appointed to act on behalf

of thg epplicant(s} before the compet%nt Intematiggal Authorities as: \Z] agent [:] ?g;?gslgr?mtive
Name and address: (Family name followed by given name; for a legal entity, full official designarion. | Telephone No.

The nd{ims must include postal eode and name of country,) 0049-89"490570

Ra_lf PERREY Facsimile No.

Miller-Boré & Partner 0049-89-45067450

Grafinger Strasse 2 Teleprinter No,

D-81671 Minchen

DE

Apent’sregistration No. with the Office

D Address for correspondence: Mark this check-box where no agent or commeon representative is/has been appointed and the
space above (5 used instead to indicate a special address to which correspondence should be sent.

Form PCT/RO/101 (first sheet) (January 2004) See Notes to the request form



SheetNo. .. 2. ..

BoxNa.V  DESIGNATIONS

The filing of this request constitutes under Rule 4.9(a}, the designation of 2]l Contrecting States bound by the PCT on the international
filing date, for the grant of every kind of protection available and, where applicable, for the grant of both regional and natienel patents.

However,

D DE Germany is not designated for any kind of national protection

D KR Republic of Korea is not designated for any kind of national protection

D EU Russian Federation is not designated for any kind of national protection

(The check-boxes above may be used 1o exclude (irrevocably) the designarions concerned in order to avoid the ceasing of the effect, under

the national law, of an earlier national a_zéplicazion from which priority is claimed. See the Notes to Box Na. V as 1o the consegquences of
such national law provisions in these and certain other States.)

BoxNo.VI  PRIORITY CLAIM

The priority of the following carlier application{s} is hereby claimed:

. Filing date Numbe]r Where earliet application is:

of zarlier application of earlier application r e

(day/mangphrj:ear) %zﬁg b hg:é{,‘;‘}' regional application;* | interational application:
oF WTO regional Office receiving Office

ftem (1)
26.03.2003 60/457,694 USA
(26 March 2003)

item (Z)

item (3)

[[] Further priority claims are indicated in the Supplemental Box.

The receiving Office is requested to prepare and transmit to the International Bureau a certified copy of the earlier application(s) forly if
the earlier application was filed with the Office which for the purposes of this international application is the receiving Office) identified
above as:

[J allitems L item()) [ item O stem@ [ other, see Supplementa) Box

¢ Where the eqrlier application is an ARIPO apflicarian. indicate ai least one country party 1o the Paris Convention for the Protection of
Industrial Property or one Member of the World Trade Organization for whick that earlier application was filed (Rule 4.10(b)(i1));

----------------------- L I T T L T T

BoxNo. VI INTERNATIONAL SEARCHING AUTHORITY

Chojce of International Searching Aunthority (ISA) (i two or more International Searching Authorities etent o ! th
friernational search, indicate the ArPfhority c}!geg,- rhg lr'f{o-lerxer ende may be used): i oS are compelent o carry uline

ISA/EP. ... e e .

Request to use results of earlier search; reference to that search (if'an earlier search has been earried out by or requested from the
International Searching Authority);

Date (day/month/vear) Number Country (or regional (fice)

Box No. VIII DECLARATIONS

The following declarations are contained in Boxes Nos, VIII (i) to (v) (imark the applicable Number of
check-boxes below and indicate in the right column the number of each type of declararion): declarations
[] BoxNe, VI (i) Declaration as 1o the ideptity of the inventor

[j Box No. VIII (ii) Declaration as to the applicant's entitlement, ss st the intemational filing

date, to apply for and be granted a patent

D Box No. VIII (iii) Declaration as to the applicant’s entitlament, s at the international filing
date, to ¢laim the priority of the earlier application

D Box No, VIII (iv) Declaration of inventorship (oniy for the purposas of the designation of the
United States of Americs)

D Box No. VII (v} Declaration as to non-prejudicial disclosures or exceptions to lack of novelty

Form PCT/RO/101 (second sheet) (January 2004) See Notes o the request form



BoxNn.IX CHECK LIST; LANGUAGE OF FILING

This interaational application contains:

{a) in paper form, the following number of
sheets:

request (includin
dc%]mtgon sheetg) H 3

description (excluding
sec\uence listing and/or
tables relafed thereto)

claims
abstract
drawings
Sub-tota] number of sheets : i5
sequente listing :

tables related thersto

(for both, actual number of
sheets if filed in paper form,
whether or rot also filed in
computer readable form;
see (c) below)

Total nurmber of sheets : 15

-J

=

&) O only in computer readable form
(Section 801{a)(i))
() O sequence listing
{iiy ] tables related thereto
(c) Ll alro in computer readable form
(Section 801{a)(ii))
(iy [J sequence listing
(i} [ tables related thereto
Ege and number of carriers (diskstie,

ROM, CD-R or other) on which are
contained the

] sequence listingz . . .......ne s ces
O tables related thersto: ... .o vvn.n ..

(addisional copies to be indicated under
items (it} and/or 10(ii), in right column)

This international application is accompanied by the following
item(s) (mark the applicable check-boxes below and indicate in
Hight column the number of each item):

1. O fee caleulation shest

or other biological material

9. [J sequence listing in computer readable form
(indicate type end number of carriers)

purposes of international search under Rule 13ter

(indicaite type and number of carriers)

application})

additional copies inclu

copies with the tables mentionad in 1eft column

2. [0 original separate power of attomey
3. O cuginal general power of attomey
4, 7 g:tgpy of general power of attomey; reference number,

3
5. [] statement explaining lack of signatire
6. [1 priority document(s) identified in Box No. VI as

115 171{:) HNI P eaaataaaaseaiaaas s
7. [ translation of international application into

flanguage): .. .oie ittt beeeaens
8. 1 separate indications concerning deposited microorganism

Y O other(pecifit: covvvoviieiciiaiienienn. e

Number
of items

i} [J copy submitted for the purposes of international search under
Rule 13zzr only (and not as part of the international application) :

(i) [ (only where check-box (B)(i) or (£)(3) is marked in l2ft column)
add‘f‘;ional copies inclucéng, where applicable, the copy for the

(iiiy LI together with relevant statement as to the identitﬁof the copy or
copies with the sequence listing mentioned in left col :

10. [ tables in computer readable form related to sequence Yisting

umn

() [ copy submitted for the purposes of international search under
Section 802(b-quater) only (and not as part of the international

Gy O fonky where check-box (?ﬁr) or (c){il} is marked in lfi column)
i . cluding, where applicable, the copy for the
purposes of international search under Section 802{b-quater)

(iii) [J together with relevant statement as to the identity of the copy or

------

Figure of the drawings which
should accompany the abstrack

Language of filing of the

international application: English

Box No. X

SIGNATURE OF APPLICANT, AGENT OR COMMON REPRESENTATIVE
Next to each signature, indicate the name of the person signiag and the capacily in which the person signs (if such capacity is not obvious from reading the request).

Munich, March 26, 2004 r

' alf Perrezj -
Lo 65

For receiving O/ﬁ'lce use only

1. Date of actnal receipt of the parported
intemational application:

the purported international application:

3. Comeeted date of actual receipt dne to later but
timely received papers or drawings completing

4, Date of timely receipt of the required
correstions under P-E'T Articlz 11(2):

5. Intemmational Searching Authority
(if two or more are competent):

ISA/

6. Transmittal of search copy delayed
D until search fee is paid d

2. Drawings:

I:] received:

D not received:

For International Buresu use only

Date of receipt of the record copy
by the International Bureau:

Form PCT/RO/101 (last sheet) (January 2004)

See Notes to the request form




PATENT COOPERATION TREATY

From the INTERNATIONAL BUREAU

PCT To:
TION CONCERNING B
NOTIFICA ST
SUBMISSION OR TRANSMITTAL PERREY, Ralf ~iNgegangen
Miller-Boré & Partner
OF PRIORITY DOCUMENT \
Grafinger Strassk 2 01, JUM 2004
(PCT Administrative Instructions, Section 411} 81671 Miinchen| P el
Germany FMEJ'[-‘?F"“EGFé&Partner
“rigt:
Date of mailing (Gay/month/year} e rnﬁlm:‘;:f S E T Y v rnm .
18 May 2004 (18.05.2004)
Applicant's or agent's file reference
IMPORTANT NOTIFICATION
P3353
International application No. International filing date (day/month/year)
PCT/EP2004/003262 26 March 2004 (26.03.2004)
International publication date {day/month/vear} Priority date (day/monthfvear}
Not yet published , 26 March 2003 {26.03.2003)
Applicant
POLYZENIX GMBH &t al

By means of this Form, which replaces any previgusly issued notification concerning submission ar transmmittal of priority
documents, the applicant is hereby notified of the date of receipt by the International Bureau of the priority document{s)
relating to all earlier application(s) whose priority is claimed. Unless otherwise indicated by the latters "NR", in the
right-hand column ar by an asterisk appearing next to a date of receipt, the priarity document concerned was submitted or
transmitted to the International Bureau in compliance with Rule 17.1(a} or (b).

{iT applicable) The letters "NR" appearing in the right-hand column denote a priority dacument which,_ an the date of mailing
of this Forrn, had not yet bean receivaed by the International Bureau under Rule 17.1{(a) or (b), Where, under Rule 17.1{a}, the
priority document must be submitted by the applicant to the receiving Office or the International Bureau, but the applicant
fails to submit the priority document within the applicable tims limit under that Rule, the attention of the applicant is directed
to Rule 17.1({c) which provides that no designated Office may disregard the priority elaim concerned before giving the
epplleant an spportunity, Upon entry into the national phase, to furnish the priority document within a time limit which is
reasonabla under the gircumstances.

{if applicable} An asterisk{*} appearing next to a date of receipt, in the right-hand column, denotes a priority document
submitted or transmitted to the International Bureao but not in compliance with Rule 17.1(a) or {b) (the priority documaent
was received after the time limit prescribed in Rula 17.1(a) or the request to prepare and transmit the priority document was
submittad to the receiving Office after the applicable time limit under Rule 17.1(b}). Even though the priotity document was
not furnished in compliance with Rule 17.1(a) or {b}, the International Rureau will nevertheless transmit a copy of the
document to the designated Offices, for their cansideration. In case such a copy is not  accepted by the designated Office
as priority document, Rule 17.1{c} provides that no designatad Office may disregard the priority claim concerned befors
giving the applicant an opportunity, Upon entry into the nationa! phase, to furnish the priority document within a time limlt -
which is reasonable under the circumstances.

Priority date Priority appligation No. Country or regional Office Date of receipt
or PCT receiving Office of priority document
26 Marc 2003 {26.03.2003) B0/457,694 us 06 May 2004 (06.05.2004)

Authorized officer
The International Bureau of WIPD °

34, chemin des Colombettes Frédéric SONTAG {Fax 338 8370}
1211 Geneva 20, Switzedand

Facstmile No. {41-22) 338.89.70 Telephone No. (41-22) 338 8381

Form PCT/B/304 (January 2004) 006257716
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RODRIGUEZ D'ALEMAN DILIA MARIA

REFERENCTA Radicacidn No. 5 97232
Solicitud internacional EP2004/03262
Fecha inicio fase nacional 26/10/2005
Tramite 11
Evento 379
Actuacidn 430
Oficio No. - feen2

Como resultado del examen de forma, realizado con fundamento en el articule 38 de
la Decigién 486 de la Comisidn de la Comunidad Andina, articulo 27 del Tratado de
Cooperacidn en Materia de Patenteg (PCT), regla 51 bis del Reglamento y Circular
Unica de la Superintendencia de Industria y Comercio, se le comunica que:

1. 8i fuere el caso, el solicitante debe adjuntar la traduccidn de los anexcs del
reporte de examen preliminar internacional (Art. 36.2.b) del tratado PCT.

2. La solicitud no contiene la copia del documento en que consta la cesién del
derecho a la patente del inventor al sclicitante o a su causante. (Art. 26-k)
Decisidn 486.

3. La solicitud ne contiene el poder debidamente otorgado, con el llenc de los
requigitos exigidos por los articulos 63 y subsiguientes del Cédige de
Procedimiento Civil. Adicionalmente, deberad presentar el documento que acredita la
existencia y representacién legal de la sociedad solicitante, cuando ésta fuere
persona juridica.

En cumplimiento de lo dispuesto por el articulo 3% de la Decisidén 486, se le
requiere para gque dentro del término de dos meses sigulientes a la fecha de
notificacién del presente oficio, complete los requisitos anteriormente enunciados.
En caso de no dar cumplimiente al presente requerimiento, 1la scolicitud se
congiderarid abandonada y perderd su prelacidn.

Notifigquese el presenté ofjcio conforme a lo dispueste en el numeral 5.2, literal

e}, del capitul’ quintéldel Eitulo primero de la Circular Unica No.l0 de 2001.
/c;

ALIX CARMEN PEDES DE VERGEL
Jefe de %3/ﬁivisi6n de Nuevas Creaciones

El anterigr requerimiento fue notificado por fijacién en lista de
fecha T

adpall wl, 2@!?;
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COLONMDBIA

SENORES

DIVISION DE NUEVAS CREACIONES
SUPERINTENDENCIA DE INDUSTRIAY COMERCIO
E. S. D.

RE. EXPEDIENTE N° 05097232 7
TITULO: IMPLANTES DENTALES RECUBIERTOS
SOLICITANTE: POLYZENIX GMBH
FECHA SOLICITUD: Septiembre 26, 2005
AL IMPLANTS

ASUNTO: SOLICITUD DE PRORROGA DEL TERMINO LEGAL

DILIA RODRIGUEZ D’ALEMAN, en mi condicién de apoderada de la sociedad
solicitante en el expediente de la referencia, atentamente solicitc a Usted se me
conceda una prorroga del término fijado mediante auto notificado el 4 de
Noviembre de 2005, que vence el 4 de Enero de 2008, para respuesta a la
accion oficial de examen de forma, requerida por el examinador.

Fundamento mi solicitud en el articulo 39 de la Decision 486 de 2.000 del
Acuerdo de Cartagena.

Anexo, el recibo de pago respectivo para efectos de lo anterior, y agradezco su

atencién.
( W

ILIA RODRIGUEZ D'ALEMAN
LCD/zmc

P-681 _—

Senor Jefe,




