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REPRESENTATION AND
POWER OF ATTORNEY

I (we), the unidersigned / Yo (nosotros), sbajo firmado(s)

__Synthes AG Chur

of / domiclliado(s) en ..... _t_i;_‘_a_ll':enstr.:asse 15

__CH=7002 Chur

por el premsuie nomhramos a GERMAN CAVELIER,
tpa. BA%3; GONZALO tpa. 831; ERNESTO
CAVELIER, tps. 11318; ¥y FERRERD, tpa.
31029; domicllindos en la Carvera 4# N 72-38, Bogotd,
Colombia, en obedecimiento a [o dispucsto en el pard-
grafo 19 del Articulo 343 del Cédigo de Comercio, &l
primero como principal y los demis como suplentes, en
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LEGALIZACION

El Sefior Cénsul de Colonbla debe expedir un certifi-
sado comsulgr sobre (1) la exisiencia legal de la com-

LEGALIZATION

The Colombian Consu! must imue & corular certificate,

on (1) the legal existence of the company which grants
the Power-of-Attorney, (2) that it is in actual exercisz

pailia que otorga ol poder; (1) que ésta ejerce su objeto
soclal, ¥ (8) que las personas que otargan el poder estin of ity company purposes, and (3) that the persons who
au executs the Power of Attormey are authorized to do so.
mimstren To this effect, please show the Consul the evidence to
esos hechos

prove the above facta (1), () and (3).

para datlo. A esta efecto les sollcitamos que
d!ﬂnrﬂnndhsmehuqua acreditan
M), Dy @

Eva Bertossa~Bertschi, notary public of the Canton of Berne (Switzerland), with
office at Berne, Zeughausgasse 29

certifies:

The foregoing signature "ppa M. Jacques" on behalf of Synthes AG Chur, with
registred office in Chur (Switzerland), was written by Mrs Margrit Jagues-
Baumann, bocn on 5th March 1940, of Sainte-Croix and Flawil (Switzerland),
director, divorced, Blockweg 8, 3007 Berne, who has single aignature on behalf
of Synthes AG Chur and is known to the notary personally.

Certified at the office of the notary public on the twefity-third of July

nmteeqlmrﬂert and ninety eight.

23rd July 1998
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{tarid-ds Estado del cantdnde Bams .. e e e .
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No'mrmn.monconunnncomm Eegﬂnlmnruculosudelc de P. C.y 840 del C.
de Co., ol el poderdante es una socledad, el Sefior Cénsul debe certificar que tuvo a 1a vista las prue-
hudeme.llllmdn que ejerce su objeto soclal y quequionemﬂuedpodaumupremmte




TRADUCCION No.:
MARIA FLVIRA MARTEL D
Traductoro e interprete Oficial
inglds - Espofiol -~ Inglds
Res. No. 2879 Min. Justiclo

AUTENTICACION DE FIRMA No. 1405
BERNA, 11 DE AGOSTO DE 1.998
EL SUSCRITO SEGUNDO SECRETARIO ENCARGADO
DE LAS FUNCIONES CONSULARES DE LA ENBAJADA DE L&
REPUBLICA DE COLOMBIA

CERTIFICA :

Que la sefiora CARMEN ISELI que autoriza el preéiite.dod
ejercia legalmente en la fecha expresada, las funcidiies:de 4
Oficial de la Cancilleria de Estado del Cantén dg Bern ;
firma y sello que en el documento aparecen como cuyos, sotﬁos .
usa y acostumbra en sus actos oficiales, de acuerdo con el registro
que se lleva en este Consulado.

El -Suscrito Segundo-— Secrotarto Encargado de las B@&ioites
ConsularesdelaEmbaada,no UG Yes
contenido del d.ocumen

Rafag¢l Antonio Torres Martin.

¢ Pagado Impuesto de Timbre: U$ 6.00
® Pagado Derechos Consulares: U$ 15.00 2%
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CERTIFICACION NO.000388

EL SUSCRITO SEGUNDO SECRETARIO ENCARGADO
DE LAS FUNCIONES CONSULARES DE L& EMBAJADA DE LA REPUBLICA
DE COLOMBILA

CERTIFICA

Que la compafita SYNTHES A& CHUR domiiciliada en Grabenstr. 15, Chur/Suiza,
existe y esta organizada de conformidad con las leyes de Suiza y que ecsta
cumple con su objeto legal

Que la seiiora MARGRIT JAQUES-BAUMANN desempeiia ol cargo de
tante de la sociedad y tiene facultad suficiente para otorgar poderes y
nombrar apoderados en el exterior.

Que todos los hechos anteriores constan por haber tenido a la vista los
documentos respectivos (Certificado de Registro de la Cimara de Comercio de
Friburgo expedido el o5 de agosto de 1998).

El Suscrito Segundo Secretario Encargado de las Flmcione_'iw: ﬁsulam

Dado y fumado en Berna, 2 los once (u) dias del mes
novecientos noventa y ocho (1998).

Rafsél Antonio Torses Mdrtin
* Pa i.mpuunode timbre: u$§ 6.00. ; .
® Pagado derechos consulares: u$ 100.00: ;

CHF15S.



' TRADUCCION OFICIAL No. 16.08/98 preparada por Maria Elvira
Martelo, Traductora Oficial debidamente aprobada por el
Minisesterio de Justicia de Colombia por Resolucién 2879 de 1995 y

reconocida por el Ministerio de Relaciones Exteriores.

(A continuacién se traducen los sellos y legalizaciones de un
documento escrito en inglés y espafiol, por el cual BYNTHES AG
CHUR otorga poder a GERMAN CAVELIER, GONZALO PERDOMO, ERNESTO
CAVELIER Y EMILIO FERRERO). Dado y firmado en Berna, Suiza, el
21 de julio de 1998. (Firma) ppa. M. Jacques SYNTHES AG CHUR,
Grabenstrasse 15, CH - 7002 CHUR.

Eva Bertossa-Bertschl, notario pilblico del Cantén de Berna
(Suiza), con oficina en Berna, Zeughausgasse 29, certifica: la
firma que antecede “ppa M. Jacques” a nombre de Synthes AG Chur,
con oficina registrada en Chur (Suiza), fue impuesta por la Sra.
Margrit Jaques-Baumann, nacida el 5 de marzo de 1940, de ?ainte-
Croix y Flawil (Suiza), directora, divorciada, Blockweg 8, 3007

Berna, quien tiene firma finica a nombre de Synthes AG Chur y es -

conocida personalmente por el notario piblico -

julio de mil novecientosa noventa y ocho.

23 de julio de 1998, Reg. B. No. 994 EL notaritf

~ NOTARIG

(En espaflol) Legalizacién de la firma que antecede expdid 1a

Canclllerfa de Estado del Cantén de Berna el 28 de julio de 1998

bajo el No. 2093, firmado por Carmen 1Iseli. Pagada tasa por

CHF15. _. e e et e e e e e mmmmimmem—— . e



(En espafiol) Certificacidn de la firma que antecede expedida por
el Consulado de Colombia en Berna el 11 de agosto de 1998, bajo
',l

el No. 1405. Firma RAFAEL ANTONIO TORRES MARTIN. Pagado impuesto

de timbre y derechos consulares.
Legalizacidén de la firma que antecede expedida por el MINISTERIO

DE l!LACI!H!élExT!RIOREB bajo el No. 177889 del 28 de agosto de
1998, firmado por el Jefe de Legalizaciones.

{En espafiol) Certificacién de la existencia legal de SYNTHES AG
CHUR y de la capacidad legal "de MARGRIT JAQUES-BAUMANN para
otorgar poder expedida por el Consulado de Colombia en Berna el
dia 11 de agosto de 1998, bajo el No. 000388. Firmado por RAFAEL

ANTONIO TORRES MARTIN. Pagado impuestd de timbre y derechos

consulares.

Legalizaci6n de la firma que antecede expedida por el MINISTERIO

L3
o

DE.RELACIONES EXTERIORES bajo el No. 177890 del 28 de agosto de

oy — - H
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:;.1-_;31993;, firmado por el Jefe de Legalizaciones.
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.o CAVELIER
ABOGADOS
EQIFICIO SISKI
WEN SITE: www cavelier-abagados.com CARRERA 4 Na.72-15 TELEFONQ: (371111 347-3611
E-MAIL: caveller@colomsat.net.co BOCOTA 8, COLOMBIA TELEFAX: (S71{1} 217-9211 1371111 310-4995

Sefloy Jefe de la

DIVISION DE NUEVAS CREACIONES
Superintendencia de Industria y Comercio
E. S. D.

Poderdante : SYNTHES AG CHUR

Poder conferido el: 21-07-1998

Yo, GERMAN CAVELIER, obrando en mi calidad de apoderado
principal del poderdante arriba -mencionado, atentamente
manifiesto a' Usted que sustituyo el poder que me ha sido
conferido en la persona del ‘doctor EMILIO FERRERO, Abogado con
Tarjeta Profesional No. 31:929,  con todas las facultades que me
fueron conferidas. o ean

Hago la anterior sustitucién conforme al articulo €6 del
Cédigo de Procedimiento Civil "ya_ que los otros sustitutos
faltan en este momento. ' PN .

'
R .

1
LI
LT

Q. < C L
GERMAN CAVELIER
T.P.A. No. 832

C.C. No. 2.877.924 de Bogotd

Seflor Jefe,

EMILIO FERRERO
T.P.A. N°* 31.929
C.C. No. 438.019 de Usaquén

2e-780-2
N | T. 860.041.367-



NOTARIA SEXTA DE BQ20TA

RECONOCIMIEAJO Y PRESENTAQPN PERSO égo
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Anta #l, PABLO ME hﬁ‘ EARAJAS S

quien{es) exhdis{eron) (tfé, % ; '%MZ)/

y la(s) Lihrata{s}@ig@i :_ﬂ.{%

domiciliado(s) en Bogatd y declard{aron) qus la(s) firma(s) que
sparecen(n) en el presente documenio as{son) ia(s) suya(s) ¥
que el contenido dal mismo es ciarto.

P _.En cgqshanc:a %o firma esta Diligancia.

Py AH FO1TER » i
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(54) Title: HUMERAL SPIRAL BLADE
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o (57) Abstract: An osteosynthetic implant for use in tresting frictures to the head and neck of the homergs. The implant includes
2 body, a halically twisted blade (2) having an oblate cross section, and a circumferential callar (3) having a plurality of atachment

W

points for sutares.



WO 01/91659 A1 (HIRIBEERIRNNEREIINN

—  before the expiration of the tims Iimit for amending the For two-letter codes and othar abbreviations, refer 1o the "Guid-
claims and to be republished in the event of receipt of ance Notes on Codes and Abbreviations” appearing at the begin-
amendments ning of each regular issue of the PCT Gazette.




WO 01/91659 PCT/CH01/00258

HUMERAL SPIRAL BLADE

The invention relates {o an implant for intemal fixation of bone and in particular to an
imptant for intemal fixation of diaphyseal and multipart fractures of the humerus to
promots osteosynthesis according fo the preamble of claim 1. The invention can be
used, for example, in conjunction with an intramedullary device containing a proximal
siot for the humeral spiral blade to be positioned and provislonally locked.-

Overail between 160,000 and 180,000 Individuals suffer fractures of the humerus each
year. Approximately seventy five percent of fractures occur in the proximal reglon of
the humerus near the head or cortex, ten percent occur In the mid-shaft region, and
* fifteen parcant occur in the distal raglon of the humaerus. '

Diaphyseal humeral fractures involve the humeral shaft. Proximal humeral fractures
Invoive fractures of the head or cortex and often result from a fall that places an axial
load on the humerus. In a two-part fracture, the head or'a single portion of the head l‘é
broken from the humeral shaft. Multi-part fractures involve fracture of the humeral head
into two or three fragments that separate from the shatt.

Conventional treatment of diaphyseal and multi-part humeral fractures often involves
wiring, suturing, or externally fidng the fragments to one another and/or the humeral
shaft. Other known approaches involve inserting one or more screws info the head or
shaft of the humerus and fixing the nails or screws to a nall inserted into the medullary
canal of the humerus, such as those described in U.S. Pat. Nos. 4,503,847, 5,472,444,
5,697,930, and 5,766,174.

Frequent postoperative complications arise when two or more of the bone fragments are
forced together as when the patient applies pressure to the healing bone. For example,
a sharp implanted nall or screw may cut out and through the humeral head or neck; or
a nail, screw, or intrameduliary riai| may bend or break under a load. Cut out is
particularly problematic in individuais with poor bony stock, such as cancerous or
osteoporotic bone. A need exists, therefore, o provide improved osteosynthetic
implants for treatment of _mutti-part and diaphyseal fractures of the humerus.

//

i
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2
Femoral fractures have been treated using singl , helical blades, such as disclosed in

U.S. Pat. Nos. 4,103,683, 4,978,348, and 5,300,074. These blades are twisted about
ninety degrees along their length and have a generally flat rectangular profile with a
substantially uniform width and narrow thickness. When implanted in conjunction with
an Intramedullary nail, these blades are orientad {0 reduce pressure on cancellous
tissue within the femorai head and to provide a high resistance to bending In response
to loads along the longitudinal axis of the intramedaullary nail.

Because of the aforementioned namow thickness, however, the prior art single hefical -

femoral blades are fairly compllant in the transverse direction, /.., in the anterior and
posterior directions of the patient. Moreover, the overall flat proflle of the blades
provides littie resistance to cutting through the can:callous bone like a knife In directions
aligned with the width of the blade at any station along its length. A need exists,
therefore, to provide improved osteosynthetic implants for treatment of multi-part and
diaphyseal fraclures of the humerus which do not have a tendency to cause such
cutting and provides greater resistance to bending in the transverse direction.

Repairing a fractured humetus frequently involves repair of damaged soft tissue
surrounding the humerus. Traditional suture anchors suffer from pullout in weakened
bone and also require that additional holes be drilled in an already weakened humerus.

U. S. Pat. No. 5,766,174 discloses an intramedullary nall having suture holes and a nail
cap with suture holes. Suture holes on an intramedullary nail are often not accessible
once the nall has been imptantad in a fractured humerus. Thus, in repalr of a fractured
humerus, a nead also exists to provide robust, accessible sites for suture attachment
that do not require additional drilling of the fractured humerus.

The present invention relates o an implant for a bone. The implant has a body member
having a lateral portion, a medial portion, and a helically twisted blade extending along
the body and having a longitudinal axis. In a preferred embodiment, the tateral porlion
of the helically twisted blade is twisted about one fourth tum with respect to the medial
portion.

!-
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The Isteral portion of the body has a circumferential collar extending in a plane
perpendicular to the longitudinal axis. The circumferential collar has an attachment
element for attaching a tissue fastener for repairing tissue surrounding the bone. In one
embodiment, the attachment element comprises a hole for securing the tissue fastener.
In.another embodiment, the attachment element comprises a threaded hole.

In another embodiment, the body member has a central portion between the lateral and
medial portions. The central portion has a cross section and a maximum thickness
adjacent the longitudinal axis which gradully tapers to a minimum thickness apart from
the fongifudinal axis.

in a prefemred ernbodimgnt. a cannulation extends through the body member along the
longitudinal axis from the medial portion to the lateral portion. In another embodiment,
the circumferential collar includes a central hole configured with threads to releasably
engage a tool for positioning the Invention in the bone.

In angther embodiment, the medial portion has a medially extending medial end portion
having surfaces configured for cutting through the bone. in a prefamed embodiment,
the medial end portion includes first and second cutfing reglons and a transverse axis.
The first and second cutling regions are asymmetrically disposed about the fransverse
axis. In a preferred embodiment, the first and second cutting regions further include
cutting edges, which form an angle of about thirty degrees to the transverse axis. The
first and second cutting regions may include an angled cutting surface. Ina preferred,
embodiment, the angled cutling surfaces form an angle of from about five to sixty
degreaes with respect to the longitudinal axis.

The present invention also relates to an osteosynthetic apparatus for fixing a broken
humerus. The apparatus includes the implant of the present invention and a securing
member comprising an elongated nail having a proximal securing portion configured to
occupy a proximal portion of the humeral shaft and a distal portion configured to occupy
a distal portion of the humeral shaft. in a preferred embodiment, the proximal securing
portion has at least one longitudinal bore configured to accommodate the implant.

When the implant is accommodated by the longitudinal bore, a medial portion of the
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implant is preferably within the head of the humerus and the implant may be positioned

and provisionally locked.

The present invention further relates to a method for fixing a broken humerus. The
method includes implanting the implant of the present invention in the humerus with the
medial portion of the twisted blade inside the head of the humerus. In a preferred
embodiment, the circumferential collar of the implant include a plurality of holes.

Preferred embodiments of the Invention will now be described in connection with the
attached drawing figures, wherein:

FIG. 1 Is a top view of an impiant according fo the prasent invention;

FIG. 2 is a side view of the implant shown in Figure 1;

FIG. 3 sht;ws a sectional view of an implant taken along line C-C In Figure 1;
FIG. 4 Is a perspective view of the implant;

FIG. 5 shows another perspective view of the implant;

FIG 6 shows a medial view of the implant; and

FiG. 7 shows a cross-sactional side-view of the implant implanted in a humam;s in
conjunction with an Intramedullary nall.

In this description, the terms medial and lateral are defined in relation to the central axis
of a patient. Thus, a medial portion of an implanted element according to the invention
is locatad closer to the central axis of a patient. Similarly, the ferms proximal and distal
are defined In relation to the relative distance fram the head of a patient. Thus, a
proximal portion of an implanted element is located closer fo the head of the patient
than a distal portion of the element. '
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Referring to Figures 1-8, a spiral humeral blade 1 has a helically twisted blade 2 and a
clrcumferential collar 3 adjacent and lateral to a neck portion 4 of blade 2, Blade 2 Is
formed by bearing surfaces § and side surfaces 6. Proceeding medially from neck
portion 4, blade 2 also includes a central portion 7 and a medial portion 8. A
cannulation 9 axtends through blade 2 along a longitudinal axis 10 of spiral blade 1.

Figures 1 and 2 show that central portion 7 and medial portion 8 of blade 2 wind around
longitudinal axds 10 of spiral blade 1 in a preferably contiguous manner. Blade 2 covers
an angie of rotation that is at ieast about thirly degreas, preferably from about forty five
degrees to one hundred twenty degrees, and most preferably about ninety degrees.
Neck portion 4 may extend substantially straight along {ongitudinal axis 10 of spiral
blade 1.

Figure 3 shows a representative cross-section 11 of central portion 7 taken along
section C-C in Figure 1. Cross-section 11 is formed by opposing bearing surfaces 5
and opposing side surfaces 8. A distance separating opposing bearing surfaces 5
tapers from a maximum adjacent longitudinal axis 10 to a minimum abutting side
surfaces 6. In the embodiment shown, blade 2 has a substantially uniform width at any
station along longitudinal axis 10 so that sides 6 are uniformly separated along blade
2. Blade 2 may also be tapered so that a distance separating side surfaces 8 increases
or decreases proceading along blade 2 in the medial direction.

As best seen in Flgure 4, neck portion 4 joins circumferential collar-s by a smooth
transition region 12. Smooth transition region 12 reduces stress risers that would
otherwise ra_sutt by a sharp change in geometry.

In Figures 1 and 4 an exemplary embodimsnt of spiral blade 1 is shown in which medial
portion 8 is configured with cutiing regions 13 to facilitate implantation of spiral blade 1
into a bone. As seen in Figure 8, cutting regions 13 are asymmetrically disposed about
a first transverse axis 14 of spiral blade 1. Cutting region 13 has a first cutting surface
15 gradually tapering to meset a second cutting surface 16. Second cutting surface 16
tapers more steeply to form a medial cutting edge 17. In the embodiment shown, first
cutting surface 15 Is substantially planar, although first cutling surface 15 may aiso be

/>
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arcuate. As shown In Figure 2, a fine substantially parallel to first cutting surface 15

forms an angle 8 with respect to longitudinal axis 10 of spiral blade 1. Angle 0 Is from
about five degrees to sbdy degrees, preferably from about fifteen degrees fo sixty
degrees, and most preferably about thirty degrees. As shown in Figure 1, medial cutting
edge 17 forms an angle @ with a second transverse axis 18 of spiral blade 1. Angle @
Is from about five degrees to sixty degreas, preferably from about fifteen degrees to
sbdy degrees, and most preferably about thirty degrees.

As seen best in Figures 4 and 5, circumferential collar 3 has a maximum diameter about
as graat as the width of neck portion 4 of blade 2 and Is provided with flat portions 19,
which allow epiral blade 1 to be positioned or moved with an auxifiary tool.

In an exemplary embodiment, circumferential collar 3 includes attachment points 20 to
facilitate attachment of sutures. in a preferred embodiment, attachment points 20
comprise through-holes to which sutures may be attached. Altematively, attachment
points 20 may be configured fo receive one or more auxiliary suture anchors for the
fixation of sutures or cther means adapted to reconstruct soft tissue, as Is known in the
art. In a nordimiting example, circumferential coliar 3 may be configured with threaded
holes to receive a threaded suture anchor.

Cannulation 8 Is configured to receive a guide wire to aid in the alignment of spiral blade
1 during implantation, as is known in the art. As seen best in Figures 4 and 5, a central
hole 21 extands. through circumferential collar 3 and into neck por_ﬁoh 4 of blade 2.
Central hole 21 has a diameter greater than the maximum separation distance of
bearing surfaces 5 so that central hole 21 breaks through a portion of bearing surfaces
5 of neck portion 4 forming an aperture 22. Central hole 21 Is configured with threads
23 to allow releasable attachment of a device to facilitate implantation or removal of
spiral blade 1. After implantation, central hole 21 is fitted with a threaded end cap to
prevent tissue ingrowth from obscuring central hole 22, The threaded end cap may also
be configured with attachment points similar to attachment points 20 on circumferential
collar 3.
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In use, spiral blade 1 is implanted inside head 24 and neck 25 of the humerus, as

shown In Figure 7. Implantation procedures for fixation nails are well known in the art
and can be applied with the present invention. Figure 7 shows an embodiment utifizing
an intramedullary nail 26 implanted in a humeral shaft 31. A distal portion 32 of nail 26
Is configured o occupy a distal portion of humeral shaft 31 and a proximal nail portion
27 is configured to occupy a proximal portion of the humeral shaft. During Implantation,
intrameduliary nail 26 is first Inserted into the humerus.

Spiral blade 1 is then implanted through the side of humeral shaft 31 through a hole
drilled meraly up fo the side surface of the intramedullary nail. Proximal nall portion 27
of intramedullary nail 26 includes an oblong bore 28 substantially aligned with a
longitudinal axis of proximal nail portion 27. Oblong bore 28 slidably accommeodates
blade 2 allowing spiral blade 1 to rotate about longitudinal axis 10 as spiral blade 1 is
hammered info the bone. Once implanted, longitudinal axis 10 defines an angle with
the lsngth of the intramedullary nall of generally being belween ninety degrees and one
hundred fifty degrees. The angle is adjusted to accommodate the anatomy of the
patient.

A proximal bore 29 of intrameduilary nail 26 can accommodate, for example by
threaded engagement, a locking end cap 30. Engaging locking end cap 30 with
proximal bore 29 applies an axial force against medial portion 7 of apiral blade 1
disposed in oblong bore 29. By means of locking end cap 30, axial movement of spiral
blade 1 within oblong bore 29 can be either limited or completely prav.antsd.

Neck portion 4 of an implanted spiral blade 1 is oriented to present a relatively small
surface area normal to loads imposed substantially along humeral shaft 31, thereby,
increasing the bending stiffness of blade 2 in response to such loads and also
transfeiting a portion of the load to Intramedullary nail 26. Medial portion 8 of an
implanted spiral blade 1 is oriented to present a relatively large surface area nommal to
loads imposed substantielly along humeral shaft 31. This reduces pressure on
cancellious tissue within humeral head 24 and resists the tendency of blade 2 to cut
through further through the bone cortex.

/Y
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As shown in Figure 7, circumferentlal collar'3 of an implanted spiral blade 1 remains

exposed adjacent to humeral head 24, which allows access to attachment points 20.
Configuring circumferential collar 3 of spiral blade 1 with attachment points 20 has
soveral .advantages' over conventional suture anchors. First, when Implanted,
circumferential collar 3 is disposed laterally with respect to head 24 of a humerus, which
provides a convenient and accessible location for suture attachment. Clrcumferential
collar 3 is large enough to accommodate a plurallly of attachment points, which reduces
the need to place additional anchors in the bone. Additionally, because spiral biade 1
is firmly implanted in head 24 of a humerus in conjunction with intramedulfary nall 26,
circumferential coliar 3 affords a solid location resistant to movement or pullout.

The thicker cross-section adjacent cannulation 9 of blade 2 seen in Figure 3 reduces
flexing of blade 2 in response to loads .applied in the transverse direction towards the
posterior or antarior of the patients body, whereas the somewhat reduced cross-section
adjacent side surfaces 6 ailows the biade to be Inserted with minimal stripping of tissue.

Side surfaces 6 present more surface area than the sides of flat, helical blades known
in the art to resist cutting through cancelious bone in directions aligned with the width
of blade 2.

it will be appreciated that those skilled in the art may devise numerous modifications
and embodiments. It is intended that the following claims cover all such modifications
and embodiments that fall within the scope of the present invention.
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Claims

1. An impiant for a bone sald implant comprising:

A) a body member havirig a lateral portion and a medial portion (8) and a helically
twisted blade (2) extending along the body and having a longitudinal axis (10);

B) said lateral portion having a circumferential collar (3) extending in a plane
perpendicular to said longitudinal axis (10);

_ C) sald circumferential collar (3) having an attachment element for attaching a tissue
fastener for rapalring tissue surrounding the bone.

2. The implant of claim 1 wherein the attachment element comprises a hole for securing
the tissue fastener.

3. The implant of claim 2 wherein the hole is threaded.

4. The implant of claim 1 whenain the body member further comprises a central portion
(7) between the lateral and medial portions (8), the central portion (7) having a cross
section and a maximum thickness adjacent said longitudinal axis (10) which gradually

tapers to a minimum thickness apart from said longitudinal axis (10).

5. The implant of claim 1 further comprising a cannulation (9) extending through the

~ body member along said longitudinal axis (10) from said medial portion (8) to said

lateral poriion.

6. The implant of claim 5 wherein said circumferential collar (3) includes a central hole
{21) configured with threads to releasably engage a tool for positioning the implant in
the bone. :

7. The implant of claim 1 wherein the medial portion (8) further comprises a medially
extending madial end portion having surfaces configured for cutting through the bone.

8. The implant of claim 1 further comprising a mediai end portion extending medially
from the medial portion (8), said madial end portion comprising:

/7
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a) first and second cutting regions (13); and

b) a transverse axis (18), said first and second cutting regions asymmedrically disposed
about sald transverse axis (18).

9. The implant of claim 8 wherein sald first and second cutting regions further comprise
cutting edges (17), sald cutting edges (17) forming an angle of about thirty degrees to
said transverse axis (18). -

10. The implant of claim 9 wherein said_ﬁrst and second cutting regions (13) further
comprise an angled cutting surface.

11. The implant of ciaim 10 wherein said angled cutting surfaces form an angle of from
about five to sixty degrees with respect to said longitudinal axis (10).

12. The implant of claim 1 wherein the lateral portion of the helically twisted blade (2)
is twistaed about one fourth tum with respect to the medial portion (8).

13. An osteosynthetic apparatus for fixing a broken humerus comprising:

A) the implant of claim 1;

B) a securing member comptising an elongated nail having a proximal securing portion
configured to occupy an upper portion of the humeral shaft (31) and a distal portion (32)
configured to oc.cupy a lower portion of the humeral shaft (31); and

C) the proximal securing portion having at least one longitudinal bore configured to
accommodate the implant.

14. The apparatus of claim 13 wherein the circumferential collar (3) Includes a plurality
of holes suitable for anchoring a suture.

15. A method for fixing a broken humerus having a head comprising:
implanting the implant of clalm 1 in the humerus with the medial portion (8) of the
twisted blade inside the head of the humerus,
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16. The method of claim 15 further comprising anchoring soft tissue to the implant

utilizing sutures secured to the attachment element.
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{0 the drawings, sheets:

5. [0 This report has been established as if (some of) the amendments had not been made, since they have been
considerad to go beyond the disclosure as filed (Rule 70.2{(c)):

(Any raplacement sheet containing such amendments must be referred to under fem 1 and annexead to this
report.)
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Novelty (N) Yes: Claims 1-14
No: Claims
Inventiva stap (IS) Yes: Claims 1-14

No: Claims

Industrial applicability (|[A) Yes: Claims 1-14
No:  Claims

2. Citations and explanations
see separate sheet
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Re item V .
Reasoned statement under Article 35(2) with regard to novelty, inventive step or
industrial applicability; citations and explanations supporting such statement

1. Reference is made to the following documents:

D1: US-A-5 300 074 (FRIGG ROBERT) 5 April 1994 (1994-04-05) cited in the
application
D2: EP-A-0 411 273 (SYNTHES AQG) 6 February 1991 (1991-02-06) cited in the

application
D3: WO 98 53746 A (MARTELLO JEANNETTE M D) 3 December 1998 (1998-
12-03)

2. [claim 1] Document D1, which is considered to represent the most relevant state of
the art, discloses (cf. abstract, fig. 4, 6, 10) an implant for a bone comprising:
A) a body member(2) having a lateral portion(5) and a medial portion(15) and
a helically twisted blade(15) extending along the body and having a longitudinal
axis;

Document D2 also discloses the same features (see fig. 1).

2.1 The subject-matter of claim 1 differs from these known implants in that:
B) the lateral portion does not have a circumferential collar extending in a
plane perpendicular to said longitudinal axis.
C) said circumferential collar has an attachment element for attaching a tissue
fastener for repairing tissue surrounding the bone.

2.2 Allthe features of the implant of claim 1 are not disclosed by a single document. The
subject-matter of claim 1 is therefore novel (Article 33(2) PCT).

2.3 [claims 2-14] Claims 2-14 are directly or indirectly dependent from claim 1.The
subject-matter of claims 2-14 is therefore novel {(Article 33(2) PCT).

Form PCT/Separaie Sheet/408 (Sheet 1) (EPQ-Aptll 1897)
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3.1

[claim 1] The implant of claim 1 comprises a circumferential collar with an
attachment element for attaching a tissue fastener for repairing tissue surrounding
the bone. A similar collar can be seem in the tissue anchor disclose in document D3.
Nevertheless, nothing in document D1 or D2 suggests the addition of a suture
attachment element at the end of the twisted blade.

Moreover the twisted blade of document D1 is used in combination with a bone
plate. The blade of document D2 is used in combination with a flat portion along the
bone. The addition of a circular collar would alter the fixation of the blade to the plate
and alter the fixation of the blade to the bone. The person skill in the art would
therefore not add the collar to the implant of document D1 or document D2.

Therefore the solution proposed in claim 1 of the present application is considered
as involving an inventive step (Article 33(3) PCT).

[claims 2-14] Claims 2-14 are directly or indirectly dependent from ciaim 1. The
subject-matter of claims 2-14 does involve an inventive step and does satisfy the
criterion set forth in Article 33(3) PCT.
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Claims

1. An implant for a bone with

A) a body member ha;ring a lateral portion and a medial portion (8) and a helically
twisted blade (2) extending along the body and having a longitudinal axis (10),
characterized in that

B) said lateral portion has a circumferential collar (3) extending in a plane perpendicular

to sald longitudinal axis (10); and
C) said circumferential collar (3) has an attachment eloment for attaching a tissu

fastener for repairing tissue surrounding the bone.

2, The implant of claim 1 wherein the attachment element comprises a hole for securing
the tissue fastener.

3. The impiant of claim 2 wherein the hole is threaded.

4. The implant of claim 1 wherein the body member further comprises a central porti n
(7) between the lateral and medial portions (8), the central portion (7) having a cross
section and a maximum thickness adjacent said longitudinal axis (10) which gradually
tapers to a minimum thickness apart from sald longitudinat axis (10).

5. The implant of claim 1 further comprising a cannulation (8) extending through th
body member along said longitudinal axis {10) from said medial portion (8) to said

lateral portion.

6. The implant of claim 5 wherein said circumferential collar (3} includes a central ho!
(21) configured with threads to releasably engage a tool for positioning the implant in
the bone.

7. The implant of claim 1 wherein the medial portion (8) further comprises a medially
extending medial end portion having surfaces configured for cutting through the bone.

=2 AMENDED SHEET (0 702:204
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8. The implant of claim 1 further comprising a medial end portion extending medially

from the medial portion (8), said medial end portion comprising:

a) first and second cutting regions (13); and
b) a transverse axis (18), said first and second cutting regions asymmetrically disposed
about said transverse axis (18).

9. The implant of claim 8 wherein said first and second cutting regions further comprise
cutting edges (17), said cutting edges (17) forming an angle of about thirty degrees to
said transverse axis (18).

10. The implant of claim 9 wherein said first and second cutting regions (13) further
comprise an angled cutting surface.

11. The implant of claim 10 wherein said angled cutting surfaces form an angle of from
about five to sixty degrees with respect to said fongitudinal axis (10).

12. The implant of claim 1 wherein the lateral portion of the helically twisted blade (2)
is twisted about one fourth tum with respect to the medial portion (8).

13. An osteosynthetic apparatus for fixing a broken humerus comprising:

A) the implant of claim 1; :

B) a securing member comprising an elongated nail having a proximal securing portion
configured to occupy an upper portion of the humeral shaft (31) and a distal portion (32)
configured to occupy a lower portion of the humeral shaft (31); and

C) the proximal securing portion having at least one longitudinal bore configured to

accommodate the implant.

14. The apparatus of claim 13 wherein the circumferential collar (3) includes a plurality -

of holes suitable for anchoring a suture.

"?.‘-,‘
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1. Notice Is hereby given that the International Bureau has communicated, as provided in Article 20, the imternational application
to the following designated Offices on the date indicated above as the date of mailing of this notice:

KP,KR,US

in accordance with Rule 47.1(c), third sentencs, those Offices will accept the present notice as conclusive evidencs that
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3. Enclosed with this notics is a copy of the international epplication as published by the international Bureau on
08 December 2001 (06.12.01) under No. WO 01/818568

REMINDER REGARDING CHAPTER i {Article 31(2)(a) and Rule 54.2)

if the applicant wishes to postpons sntry into the national phasa untit 30 months {or [ater in some Offices) from the priority
date, a demand for international preliminary examinatfon must be filed with the competent International Praliminary
Examining Authority before the expliration of 19 months from the priority date.

It is the applicant's sole responsibility to monitor the 18-month time limit.

Note that only an applicant who is 8 national or resident of a PCT Contracting State which is bound by Chapter li has the
right to file a demand for international preliminary sxamination (at present, all PCT Contracting Statas ars hound by Chapter If}.

REMINDER REGARDING ENTRY INTO THE NATIONAL PHASE (Article 22 or 39(1))

If the applicant wishes to procesd with the international application in the netional phasa, he must, within 20 months
or 30 months, or later in some Offices, perform the acts referred to therain before each designated or elected Office.

For further important information on the time limits and acts to be performed for entering the national phase, see the
Annex to Form PCT/IB/301 (Notification of Raceipt of Record Copy) and the PCT Applicant's Guide, Voluma II.

The International Bureau of WIPQ Authorized officer
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Intemational Application No.
REQUEST
International Filing Date
The undersi requests that the present
mtamnnoﬁ':le:pphunon be processed

according to the Patent Cooperation Treaty. [Name of receiving Office and “PCT interuational Application™

%Iﬂnt'l or ﬁzt s file reference 1 %yPCT

BoxNo.I  TITLE OF INVENTION
Humeral Spiral Blade

BoxNo.Il APPLICANT D This person is also inventor
e e s st Sy | o e
Bax ix tha applicant’s Stote (hat Is, cumiry) of residence ifno State of cwiy indicaod belfow,) -

Synthes AG Chur Fucaimile No.

Grabenstrasse 15 :

CH-7002 Chur Teleprinter No.

Switzerliand

Applicant's registration No. with the Office

Stz (Shat is, country) of naticaality: “Stax (that is, country) of residence:

CH CH

Taispemson sappicant 7] == [ e e s [ i oty ] e Soppemacmieg o

Box Nu. Il FURTHER APPLICANT(S) AND/OR (FURTHER) INVENTOR(S)

e e el o i S, | T o
Baxis thegpplicant’s S (that is. country) of residence if no Stata of & indicated bakow.) E applicant only

Synthes (U.S.A))

1690 Russell Road [] spplicent and inventor

P.O. Box 1766 mvmmrml (1f this check-bax
“Paoli, PA 19301-1222 G e da 2o il in by
USA Applicant’sregistration No. with the Office
State (that is, country) of nationality: State {that ls, country) of residence:

Us us

'f?rl;le purp;e?g}mm D % e D - Um!ml Eduul of m ofAung“ﬁ only m qﬁl: 3.::'&";’:?33;'

@ Further spplicents and/or (further) inventors are indicated on a continuation sheet.

Box No.IV AGENT OR COMMON REPRESENTATIVE; OR ADDRESS FOR CORRESPONDENCE

identified below is hereby/has been inted to act on behall commo
of the applicani(s) before the competent Inwm Authorities ay; E agent mpreml;mive

Name and address: (Family name foliowed by givm name; fora lq-lndw,ﬁdtdlddhigurku. Telephone No.

The must paseal cods and name of 01 251 66 92
LUSUARDI Werther 01954 75 74
Dr. Lusuardi AG Telepriaer No.
Kreuzbihlstrasse B
CH-8008 Zirich — -
Schweiz Agent'sregistration No. with the Office

D Address for correspondence:_Mark this check-box where no g‘ent or uomrmn represeniative is'has been appointed and the
spece obove is used instead to indicate n special address to whi :hould be sent.
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Continustion of Box No. Il FURTHER APPLICANT(S) AND/OR (FURTHER) INVENTOR(S)
If mons of the following sub-boxes is used, this shoet shouid not be inclided in the request.

Name and lddlu_ll: {Famtly name fallowed by given nams; for a legal outty. full official designation, | This person is:

I e e et e oy e s | Ty

GREEN James M. . .

6720 S.W. Canyon Drive [x] applicent and inventor
Egr;:and. OR 97225 L e e s

Applicant’sregistration No. with the Office

State (tha is, country) of nationality: State (What Is. counry) of residence:

us us
B o=~ itpmives FRssy [hbnsss

Name and address: {leb!muﬁlbudbyfmm a legal entity, fidl official designation. | This person is:
addretr include postal 2 country of the addrexy indicated in this
Emm-qﬂ.::m'l mmmmM?mimebwwh licant onl
app y
KMIEC, Jr., Stanley J. m applicant and inventor

663 W. Faimount Street

Coopersburg, PA 18036 [ St s L orsetons
USA Applicant’s registration No. with the Office
State fthat is, country) of nationality: State (that is, counry) of residence:

Uus Us

Dapmimslon [ise= Cafpibess, @ity [k

sddress: Wbl-llﬁlb“ﬂ ngms; I m”wﬂh’hﬂ. i is:
i it et o Jﬁﬁz&.ﬁ-mmm This porson i
mumwummumny)q‘mﬁumq icknce iy indicated below.) D spplicant only

D applicant and inventor

inventor unz ({f this check-box
is marked, do not fill in befow.)

Applicant's registration No. with the Office

State (tAat is, country) of nationality: Smte (that is, counory) of residence:
This i licant all i the United States indi i
e (s [Jiteusves, (reuty [Shuses
Name and address: (Fami, followed ; official desigmarion, : -
08 ks e e e comee e cotrey o o Sk eos nicmin fhty | T8 person is:
Bax iy the gpplicant’s Stase (that ir, couniry) of residence {fno State of Uy indlcated below) D applicant only
[] =pplicant and inventor
invenior mz (1f this check-bax
is marked, do not fill in befow)

Applicant’s registration No. with the Office

State (that iv, country) of nationality: Suate (that is, counrry) of residence:
i i i ignated Il desi 5 the United § the States indi i
Dipmeniarie s [nnhitsding [dmmay [ & imknm o

D Further applicants and/or (further) inventors are indicated on another continuation sheet.
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Box No. V DESIGNATION QF STATES Mark the applicobls check-boxes below; at least one must be marked.

The following designatians are hereby made under Rule 4.9(a):

Regional Patent

B AP ARIPO Patent: GH Ghana, GM Gambia, KE Kenya, LS Lesotho, MW Malawi, MZ Mozambique, SD Sudan,
SL Sierra Leone, SZ, Swaziland, TZ United Republic of Tanzania, UG Uganda, ZW Zimbabwe, and any other State which is
& Contracting State of the Harere Protocol and of the PCT

ﬁ EA Eorasian Patent: AM Armenia, AZ Azerbaijan, BY Belarus, KG Kyrgyzstan, KZ. Kaznkhstan, MD Republic of Moldova,
RU Russian Federation, TJ Tajikistan, TM Turkmenistan, and any other State which is a Contracting State of the Eurasian
Patent Convention and of the PCT

08 EP European Patent: AT Austria, BE Belgium, CH & LI Switzerland and Liechtenstein, CY Cyprus, DE Germany,
DK Denmark, ES Spain, FI Finland, FR France, GB United Kingdom, GR Greece, IE Ireland, IT Italy, LU Luxembourg,
MC Monaco, NL Netheriands, PT Portugal, SE Sweden, TR Turkey, and any other State which is a Contracting State of
the Buropean Patent Convention and of the PCT

Ikl OA OAPI Patent: BF Burkina Faso, BJ Benin, CF Central African Republic, CG Congo, CI Cdte d'Ivoire, CM Cameroon,
GA Gabon, GN Guines, GW Quinea-Bisssu, ML Mali, MR Mauritania, NE Niger, SN Senegal, TD Ched, TG Toge, sndany
ather State which is s member State of OAPI and a Contracting State of the PCT (fother kind ofprotection or ireatment devired,

specifyondotedling) ..................... e e ave e tevenataeannreaatra e aaararran eerreaeens
National Patent (If other kind of proteciion or treatment dexired, specify on dotoed lire):
@] AE United Arab Emirates " BIGHGha.........ciiiannnnnn B MXMexico......0ovvveeennnnn..
[J AG Antigua and Barbuda i GMGambia O MZ Mozambique
@ AL Albania......... arrenmeenaaas B BR Croatia ..............ceuils @ NO Norway
W AMAmenia........c.oceeeennnnnn W HUHongary .......covvvvveennnn Kl NZ New Zealand .. ..............
BAT Austria.......coovveeennnnnsn H ID Indonesia W PL Poland.........ceeennnuan
& AU Austmalin...................... B IL Ismel........cocoeeinnnnen.. B PT Portugal ....................
& AZ Axcrbaijan B OIN Indi....oooovierecnennannns H RO Romenia
] BA Bomia and Herzegovina . . ... . vo.. IS Iceland I RU Russian Federstion...........
Kl BB Barbados W IP Japan....coenieiniiiaianenn  weeens Cerreaeiiesaaia..
W BG Bulgaria........c...0vunnnnine B KEKemya.......occeveannnnnn. B SD Suden
BIBR Brazil.............ccovuunnnn B KGXyrgymstan.................. B SE Sweden
BY Belarus.........ccccveeemnnns @ KP Democratic Pecple's Republic [ 8G Singapore
] BZ Beiize............ rveeemaras ofKorea............co0unn Offl SI Slovenia....................
[ CA Canada B KR Republic of Kores - .. .......... OB SK Slovakis....................
W CH & LI Switzeriand and Licchtenstein 8] KZ Kazakhstan......... Ceerieee. O SL Sicmaleone.................
K CN China........... Ceeneeeanes X LC SaintLucia Bl TJ Tejilkisan...................
lombis @ LK SriLanka T™ Twkmenigtan . . ..............
sta Rica . ............ s+s... B LR Liberia B TR Twey..........eeeeeaee
BWcucwa.......ccooevvveanll. IR LS Lesotho..........connvvnnnn. B TT Trinided and Tobago ..........
Kl CZ Czech Republic.........-..... B LT Lithumnia = e
BIDE Germany..............connn- & LU Luxembourg B TZ _United Republic of Tanzania
R DK Denmark.............c00e. .. R LV Lavia B UA Ukmaine ...................
& DM Dominica B MAMoroceo......ooeeiinreiannn, W UGUganda ...........coeunene.
Obpz Algeria ............_..... +..- [fl MD Republic of Moldova .. . ...... B0 US United States of America . ... ..
COEC Ecumdor = iiiieeeeseeeeeesnreneiees eeaaas e
X EE Estonia.................. e... B MGMadagasear.................. B UZ Uzbekistan .................
BIES Spain .....oovvvvnvirnennnns ] MK The former Yugoslav Republic of {f] VN VietNam._.............._.
BOFI Finland...........cvevnnvnen Macedonia . ................ B YU Yugoslavia .................
& GB United Kingdom i MN Mongolia ) Il ZA SouthAfrica................
R GD Grenada R mwMalawi............ Ceeeenaas B ZW Zimbabwe . ................
BGEGeomgin...............u....
Check-boxes below reserved for designating States which have become party 1o the PCT after issuance of this sheet:
o 0 [T o PR
o [PPSR 1 [P | [

Precautionary Designation Statement: [n eddition to the designations made above, the applicant also makes under Rule 4.9(b) all
ather designations which wouid be permitted under the PCT except any designation(a) indicated in the Suppiemental Box as being
excluded from the scope of this statement. The applicant declares that those additional designations are subject to confirmation and that
any designation which is not confirmed before the expiration of 15 months from the priority date is to be regarded as withdrawn by the

applicant at the expiration of that time limit. (Confirmation (including fees) musireach the receiving Office within the 15-month time lindt)
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dugﬁrmdauurquwﬂllml\hﬂw e bpe

i in Bax No. V, the name of any State (or OAP| hmnpmud
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Iff with regard io the precautionary statement
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Appllcant for all States with exception of the United
States of America and Canada:

Synrthes AG Chur
Grabenstrasse 15
CH-7002 Chur
Switzerand

Continuation of Box No. Ill:
Applicant for Canada only:

Synthes (U.SA)
1680 Russell Road

® p.O.Box 1766

Paoll, PA 19301-1222
USA>
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Box No. VI PRIORITY CLAIM

The priority of the following carlier spplication(s) is hereby claimed:

Filing date Number Where earlier application ia:

of earlier application of eerlier application
country regional Office receiving Office

(dayimonthiyear) national application: | regional application:* | international application:

item (1)

item (2)

item (3)

item (4)

item (5)

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

The recefving Office is requested to prepare and tansmit to the International Bureau a certified copy of the carlicr application(s) fondy
if the sarlier application was filed witk the Office which for the purposex of thiy international application Is the receiving Office} identified
sbove as:

O aitems [Jivem@) [J wem@ [ tem@ O en@ [0 wenm Soher; 360 al Box

* [¥here the earlier application Mﬂbﬂdﬂ indicate at leas the Paris Convention Protection
lndmlhppaomrmﬂang:"afﬁcﬂ “meﬁuﬁ::ﬁubmmLMWﬂdmgtlafb)w) d

Box No. VI INTERNATIONAL SEARCHING AUTHORITY

1 Sen
hhed:i;bnm:uon :‘Mngm"lty (Isa)'(gr M'Im&mgdmmﬂmrmmmh
5o N O PSS

Request to nse results of earlier search; reference to that search (if an erifer search has been carried out by or requested from the
International Searcking Authority):
Date (dayimonth/year) Number Country (or regional Office)

Box No. YI DECLARATIONS

The following declaratlons are conteined in Boxes Nos. VIII (i) to (v) (mark the applicable Number of
check-boxes below and indicate in the right column the number of eack type of declaration): declamations
[] BoxNo.VII() Declaration as to the identity of the inventor
D Box No. VIII (ii) Declaration gs to the applicant’s entitlement, a3 at the international filing

date, to apply for and be granted a patent

D Box No. VIII (jii) Declaration as to the applicant’s entitlernent, as at the international filing
date, to claim the priority of the earlier application

D Box No. VIII (iv) Declaration of inventorship (only for the purposes of the designation of the
United Stares of America)

[0 BoxNo. v (v) Declaration as to non-prejudicial disclosures or exceptions to lack of novelty

Form PCT/RO/101 (third sheet) {March 2001; reprint July 2001) See Notes to the request forns
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Box No.IX CHECK LIST; LANGUAGE OF FILING

This international application contains: 'l;lrl:(ll')ltmlm:lll application is lmmp-;};d :Lﬂ:‘:d following !'l‘_u;nber
(a) the following number of 1 : L) e Wk chub-bun_ x w icate in of items
d sheets in paper form: right the mumber of each item):
G ncludin% I. @ fee calculation sheet
declaration sheets 6 | 2. original separate power of attomey
description (excluding ot
s Tisting part) g| ¥ [0 original general power of attomey
claims 3 | 4 O copy of general power of attomey; reference number,
1 BNy . . . et isiiina e it :
drawi . 7| 50 m-m.nem explaining .llck ?f ns.mmre
Sub-¢otal number of sheets : 25 | & D P e e B :
T e 7.0 tmanslation of insernational application into
M y wﬁ mu n-d- .................... ..t.d ---------------
Jzﬂl 8. sepamate indications concerning deposiwed microorganism
JSiled in = or other biological material
 wee () 4 9.[J sequence listing in computer readable form (indicate also type
Total number of sheets  : 25 and number of carriers (diskette, CD-ROM, CD-R or other ))
{b) scquence listing part of description filed in (i) [ copy submitied for the purposes of international search
computer rendable form undu- R‘ule 13ter qnly_ (and not as part of the
(© O only (under Sectian 801(sX) @0 ‘('“';‘““’“" “"’""‘“‘2} 0 or O3} iy moked in e
() ] in addition w being filed in p & olionn) additions] copies including, where applicable,
form (under Section 801(a)(ti)) diel:“:)py for the purposes of internarional IEI‘IPCI;I under
nﬁ'ﬁ lgl[l)ll_lilr of earriers m Rule t3zer :
, CD-R or other) on (iii) [J together with relevant statement as to the identity
sequence part is contained (addliional of the copy or copies with the sequence listing part
ﬁ ploi ll:!) ted tnder item 9(if), in mcnﬁo:epdy inleficolomn ner :
...................... 10. ] otherSpeclf): .....ocovveovviiiniiriniaaiaeeas i
Flgire of the drawings which Langusge of flling of the i
should accompany the abstract: 1 international spplication: English

BoxNo.X  SIGNATURE OF APPLICANT, AGENT OR COMMON REPRESENTATIVE
Naxt 0 axeh signasure, indicase the ane of the person signing and the capecily in which the person sigas (if nach azpacity is not olbvious from reading the reguesy).

Dr. Lusuardi AG

P. Kaisar April 23,2001

For receiving Oifice use only =

1. Date of actual receipt of the purponed
international application:

KB (_:onvln;:ud d_%ofa:ml mdt:ipg dusto Inulse-rnpm
timely received papers or drawings completing
the purported international application:

4. Date of timely receipt of the rul;mrad
corrections under Article 11(2):

5. Intermational Searching Authority
(if 'wo or more are competent): ISA /

6. Transmirtal of search copy dela
D until search fee is paid Py delayed

ﬁne of reccipt of the record copy
by the International Bureaun:

For Intemational Buresu use only
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PATENT COOPERATION TREATY

From the INTERNATIONAL SEARCHING AUTHORITY

0 5. Okt. 2001

To:

DR. LUSUARDI AG
Attn. Lusuardi, Werther

PCT

NOTIFICATION OF TRANSMITTAL OF
THE INTERNATIONAL SEARCH REPORT

Kreuzbiihstrasse 8. OR THE DECLARATION
CH-8008 Ziirich
SWITZERLAND (PCT Rule 44.1)
Date of maling
(dayimentiyesr)  (08/10/2001
Applicant's or agant's e referance
1869/PCT FOR FURTHER ACTION  See peragraphs 1 and 4 beiow
Internetional application No. International filing date
PCT/CH 01/ 00258 (dayimontryemr)  25/04/2001
Appiicant

SYNTHES AG CHUR et al.

Where? Directly o tha International Bureau of WIPO

34, chamin das Colombaties
1211 Geneva 20, Switzeriancd

2.D

Articte 17{2){a) to that eftect Is transmitied herewith.

O

4. Further sction{s):

The applicant is reminded of the following:

Shartly after 18 months from tha priority dats, the Intemational application wil be publishad by the intemational Buraau.
If the applicant wishas 1o avold or postpone publication, a notice of withdrawal of the international application, or of the
priority ciaim, must reach the intemational Bureau as providad in Aules 30bis.1 and 803, respectively, before the
compiation of tha technica! praparations for international publication.

1. [X] The appiicant is hereby notified that the Intsmational Search Flepart haa been established an Is tranamitzed herewlth.

Fliing of amendmenis and statement under Article 19:
The applicant ls entitad, if he so wishee, i amend the ctaims of the Intemational Application (see Rule 48):

When? The time limit for filing such amaenciments Is normally 2 months from the date of transmitial of the
Intemational Search Report; however, for more detals, see the notes on the accompanying sheat.

Fascimita No.: {(41-22) 740.14.35
For mome detalied Instructions, s8e tha notas on tha accompanying shaat.

The appiicant Is hereby notified that no Intemational Search Report will be astablished and that the declaration under

3.[[] with regard to the protest againat payment of (an) additional fae(s) under Rule 40.2, the appiicant is notifed that:

the pratest together with the dactsion thereon has been transmitiad to the Intarnational Bureau together with the
applicent's request to lorward the axts of both tha protast and the declalon thereon to the designated Officas.

[:I no decision has baen made yst on the protast; the applicant will be notified as soon as a declsion Is made.

Within 19 months from tha priority dats, a demand for intsmational preliminary examination must be flad If the applicant
wishas 10 posipone the sntry Inio the national phase untll 30 montha fram the priarity date (In some Offices even later),

Within 20 months from the priority date, the applicant must parform the prescribed acts for entry Into the national phase
bafore all dasignated Offices which have not been alectad in the demand or in a (ater election within 19 months from the
priority data or could not ba slected becausa they are not bound by Chapter 1.
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Fax: (+31-70) 340-3016
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Johannes Van Brummelen
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NOTES TO FORM PCT/1ISA/220

These Notes are intended to give the basio instrustions conseming the fiing of amendments under articie 19. The
Nolww ara bassd on the requiremants of the Patert Cooperation Treaty, the Reguistions and the Administrative iImbructions
under that Tresly. n cane of dscrepancy betwesn thess Notes and thoss requiremaents, the lalier sre spplicable. For more
detsiled information, see siso the PCT Applicant's Guide, a publication of WIPO.

in thesa Noles, “Artide”, "Rula”, and “Seclion” refer io the provisions of the PCT, the PCT Ragulations and the PCT
Mrmdrlhulrutrudmwy

INSTRUCTIONS CONCERNING AMENDMENTS UNDER ARTICLE 19

Tha applicart has, afler having received the inlemational search repart, one appastunily to amend the olaima of the
intemationsl spplioation. Immhmphdndﬁd mﬂﬂpﬂhdhhﬂﬂdmﬂ#’ﬂﬁ(ﬁm
wwtm)mqhmmﬁdm inlemational prefiminary examination procadume, there is usually
no need to file amendments of the claims under Arlicle 19 sxcept whers, e.p. the spplicant wants the laltsr to be publishad
for the purpoess of provisional prolaction or has ancther reason for amending the claims before intemationel pbulioation.
Furthermore, R should be emphasized that provisional protedtion i available in some Siales only.

What parts of the inlemstional application may be amended?
Undler Article 19, only tve claims may be amended.

the intemnations] phase, the dlaims may aiso be amended (or further emended) under Article 34 before
IlnlrhnlhmlFan-yEnnanhﬂy The description and drawings may only be amsncsd under
Asticle 34 before the international Examining Authority.

Lhnnyhhﬂ-ndhmlﬁm all parts of the intermnationsl application may be amended under Asticle 28
or, where applicsble, Artiole 41

When? Within 2 months irom the dais of transmilitel of the intemational searsh report or 16 months from the
dute, whichever fima limit expires |ater. it should be noled, however, that the amaendmants will be sonsidered
-hmh-nMonh-ﬁManthmmdmdMwﬂhomdh
time Emit but befora the completion of the tschnioal prepsrations lor inlamational publisetion

applioable
Pule 46.1).

Where not to file the assendmaenta?

The amendments may only be fled with the intemnational Bureau and nat with the receiving Offios ar the
intemational Searching Authority (Rule 46.2).

Whare a demnand for intlemnational prefiminery examination haa besn/s filed, see below.

How? Eithar by cancsiling one or more entire asima, by adding one or more new claims or by amending the text of
one or more of the daims s fed.

A replscsmant sheet must be submiliad for sach shest of the daims which, an aocoumnt of an amendmant or
amandments, differs from the ahest odginally fled.

Al the claitms appearing on a reglscement sheet must be numbered in Arabic reimarais. Wher & claim is
canoelled, no mrumbering of the ather claims is required. in all cesss where claims are renumberad, thay must
hnﬂmhndmm {Adminisirative instructions, Bestion 205(b)).

The amendments must be made in the language in which theinternational appiication Is to he publishad.

What documents must/may accompany the amendments?
Latter (Section 205(b)):
The amendments must be submitied with a letter.

The letter will not be publishad with the intlsmationsl application and the amended claims. it showld not be
confusad with the “Staternent under Artiole 19(1)" (see below, under "Statement under Article 19(1)").

The lstter must be in English or Franch, st the choice of the spplicent. However, It the language of the
international application is English, the letter must be in English; if ths tenguage of the intemational appilication
is French, the leitar must be in French.

—— P——— —
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NOTES TO FORM PCT/ISA/220 (continued)

Tha latter must indicate the differences between the claims as filed and the claims as amended. It must, in
particular, indicals, |nmmdnnm.d|dlhmmhhmwlntuhnnﬁthuuummod
that identical indications conceming several claims may be grouped),whether

@ theclaim s unchanged;

(i) the claim is cancelied;

(&) the claim is new;

(v} the claim replaces one or more clsime as Gled;

(v) thedaim s the result of the division of a claim as Hed.

The following exampies Hiustrate the marmer in which amendmants mustbe sxplained In the
sccompanying lstter:

1. [Whare originally there were 48 olsims and afier emendment of some claims there are 51);
"Claims 1 to 29, 31, 32, 34, 35, 37 to 48 replaced by amended claims bearing the sama numbaers;
claims 30, 33 and 36 unchanged; new claime 48 to 51 added.”

2. [Wham originally there were 15 olaims and after amendment of all olsime thera are 11):
*Claims 1 1o 15 replaced by amanded olaims 1 to 11.*

3. [Where originally there wera 14 claims end the amendmaeris consist in canosliing soma claims and in adding
new clairm):
“Claims 1 to 6 and 14 unchanged; claims 7 to 13 canoslied; new olaims 15, 18 and 17 added." or
*Claims 7 to 13 cancelied; new claima 15, 16 and 17 added; all ather claims unchenged.”

4. [Where various kinda of amendments are mads];
*Claims {-10 unchangad; claima 11 10 13, 18 and 19 canoslied; dnm'l4.15.nd18nﬂmdbymndnd
claim 14; d-mﬂ.uhd‘nﬁdmmnddd-rr- 15,18 and 'IT new olaime 20 and 21 adkded.”

"Staterent under article 19(1)" (Rulo 48.4)

The amandmenis may be socompaniad by a ststement explsining the smendments and indioating any impact
hqlu:i;(ﬂ;ldnﬂﬂﬂﬂmnmhhﬂﬁmmdhm(mmhmmm

The sislement will be published with the intemnational sppiication and the amendad oleim.
1 must be in the language in which the intamational apppilicstion ls to be published.
Rt must bs briel, not exoeading 500 words if in English or if translsied inlo English.

it should not be confused with and dowes not mpiace the letter indicating the differences between the claims
u8 Rsd and as amended. i must be Hed on a saparais shest and must be identified as such by a heading,
preferably by using the words “Bistement under Article 18(1)."

It may nol contsin any disparaging commenis on the inlemations) ssarch report or the relevance of citations
ecantgined in that reporl. Referemos Lo citations, relevant io a given claim, coniained in the ntemationsl search
report may be mazie only in connection with an amendment of that claim.

q Consequence if a demand for intemational preliminary examinstion has siready basn flled

It, at the time of fiing arny amendments under Article 19, a demand for inlemational preliminary sxeminalion
humdyhtnlubnuhd.lh-q:ﬂmm”hnbly i the same time of filing the amendments with the
intemetional Bureau, aiso fils a copy of such amendments with the intemational Prefiminary Examining
Authorily (see Rule 62.2(a), first sentenacs).

Consegquence with regard o transiation of the international application for eniry into the national phase

Tha applicent's attention is drawn to the fact thal, where upon entry into the national phase, a translation of the
d-m-mhdudumwmthhMmuhdhhwmm instead of, or
in addilion to, the translation of the claima as filed.

l;r!mﬂmrddlh on ihe requirements of each designated/elacted Offics, sere Volums i of the PCT Applicant's
ide

Notes to Form PCTASA/220 (second shest) (January 1984)
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PATENT COOPERATION TREATY

PCT

INTERNATIONAL SEARCH REPORT

Y3

SYNTHES AG CHUR et al.

(PCT Article 18 and Rules 43 and 44)
Applicant’s or agent's fle relerence FOR FURTHER (SF.: muon of T;::Telirnl :l ‘m:mm:umu sz?rgmngwow-
1869/PCT ACTION Sh0 ;"P"""'
Intemational appication No. Inhmauopal fing date (day/month/yveaar) (Eartiest) Priority Date {day/manih/ear)
PCT/CH 01/00258 25/04/2001 31/05/2000
Apphcant

This Intemational Search Reporiconeistaofamiof 4 sheets.
It Is ala0 accompaniad by a copy of each prior art documant citad In this report.

This Intemational Search Report has been prepared by this Intematonal Searching Authority and Is fransmitted to the applicant
according 10 Article 18. A copy Is being tranemitied to the intemational Bureau.

1. Basls of the report

fumished

O 0O O0OO0cd

4, With regard to the title,

5. With regard to the abstract,

Certain claims were found unssarchable (See Box ).
Unity of invention s iacking {sae Box II}.

III the text Is approved as submitted by the applicanL
D the text has baen astablished by this Authority to read as follows:

[X] the textis approved as submitiad by the appiicant.

the text has been aestablished, according to Rule 38.2(b), by this Authority as It appears In Box lll. The applicant may,
within cne month from tha data of malling of this Internarional aearch report, submit commants o this Authority.

6. The figure of the drawings to be published with the abstract is Flgure No.
as suggested by tha applicant.
[[] because the appiicant falled to suggest a figure.
[] vecause this figure better characterizes the Invention.

a. With regard to the languags, the inlamational sagrch was cerried out an the baals of tha Intemational application In the
language In which It was filed, uniess otherwise indicated under this item.

D the Intenational ssarch was carried out on the basis of a trangiation of the intemational application fumished 1o this
Authorily {Rule 23.1(b)).

b. With regard to any nucleotide and/or amino acld sequance disciosad In the Intamadonal application, the Intemational search
was carried out on the basis of the saquence llsting :

contalned in the Intamational application In writtan form.
filed together with the Intamational application In computar readable form.
furnished subsequenty to this Authority in written form.

fumiehed subsequently to this Authority In computer readbie form.

the statement that.the subsequantly fumished written sequence listing doas not go bayond the disclosuna in the
International applicaton as fied has baan fumished.

tha statement that the information recorded in computac reedable form I8 identical to the written sagquence lising has besn

) P
[[] Nonaothe figures.

Form PCTASA210 (first sheet) {July 1698)



- INTERNATI NAL SEARCH REPORT

Intemational Appiication No

PCT/CH 01/00258

A. CLASSIFICATION OF SUUBJECT MATTER

IPC 7 A61B17/74

According 1o Imternational Palent Classification (\PC) or 10 both natlonal classification and IPC

B. FIELDS SEARCHED

Minimum cocumantation saarched (classification system followed by classification symbols)

IPC 7 A61B

Documeniation searched other than minimum documentation to the extent that such documents are inciudad in the flelds saarchad

EPO-Internal

Elactronic dais base consulied during the Intemational ssarch {nams of csia base end, whera practical, search terms usad)

C. DOCUMENTS CONSIDERED TO BE RELEVANT

Europaan Patant Office, P.B. 5818 Patantiaan 2
NL - 2280 HV Rilswik

Fax (+31-70) 3403016

Catagory * | Citation of documant, with indication, where appropriats, of the relavant passages Ralevant lo clalm No.
Y US 5 300 074 A (FRIGG ROBERT) 1-7,
5 April 1994 (1994-04-05) 12-14
cited 1n the application
abstract; figures 1,6,15
claims 1,8,13
Y WO 98 53746 A (MARTELLO JEANNETTE M D) 1-7,
3 December 1998 (1998~12-03) 12-14
abstract; figures 1,3,5
A EP 0 411 273 A (SYNTHES AG) 1,5,7.8,
6 February 1991 (1991-02-06) 12,13
cited in the application
abstract; figures 1,2
column 2, line 24,25
column 2, 1ine 31,32
-/
m Furthar documents are lisied in the continuatlon of box C. E Patant family members ara lisiad In annax.
= Special calegoriea of diad documents : T hwwm&%““mm%vmrmmdm d:"
a dg:::ﬂmn::&haﬂn:mg siate of the art which is not Fﬂxﬂpﬂ?;.ﬁmm'-"m't‘m principie or Ihaory .u%dderlyhg the
"E* aarfier document but published on or after tha Intemational *X* document of particular relevance; the claimed Invantion
fiing dale canrot be considered novel or cannct be considersd 1o
"L dogm ;h.lghbm lg&wlﬁmﬁm dm r?arr . Invoive an inveniive slep when the documani ll takan alone
oo s sl et e V" ocmant o e e e clbid oy
‘0" document referring to an oral disclosura, 134, exhibition or documant I8 combined with one or mora other such dogu—
other maans ments, such combination being obvious 1o a person sidied
*P* document published prior 1o the intemational fiing data but In the art.
later than the priority dale claimed '&" documnent member of the same patant famity
Date of the aciual compietion of 1he intemational search Date of maliing of the Intemational search raport
27 September 2001 08/10/2001
Nama and malling address of the ISA Authorized officar

Tal (+31-70) 340-2040, Tx. 31 851 apo nl, Macaire. S
¥

Form PCTASA210 {second sheat) [uly 1992)
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INTERNATIONAL SEARCH REPORT

International Application No

PCT/CH 01/00258

C.(Continustion) DOCUMENTS CONSIDERED TO BE RELEVANT

5 November 1996 (1996-11-05)
abstract; figures 1,2

Category * | Chation of documeni, with indication.wheve appropriate, of ihe relvant passagas Ratavan! 1o clalm No.
A DE 867 274 C (E.A.J. ERICSON) 4

16 February 1953 (1953-02-16)

figure 3
A US 5 571 139 A (JENKINS JR JOSEPH R) 1

Form PCTASA/Z10 jeontinusion of sacand eneet) (hdy 1602}
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Inmrmatonat application No.

INTERNATIONAL SEARCH REPORT PCT/CH 01/00258

Box| Observations where certaln claims were found unsesrchable (Continuation of item 1 of first shest)

This international Search Report has not been establlshad In respect of certain ciaime under Anicle 17(2)(a) for the following reasons:

1. Clalms Nos.:
m bacau:a they relate to mb}asd r}'lguar not required to be saarchad by this Authority, namely:

Rule 39.1(1v) PCT - Method for treatment of the human or animal body by
surgery

2. D Claims Nos.;
because thay relate to paris of the Intarational Application that do not comply with the prescribad requirements to such

an axtent that no meaningful intemational Search can be carriad out, specifically:

3. D Claims Nos.:
becauss they are dependant claims and are not drafied In accordance with the eecond and third egntances of Aule 6.4{a).

Box [l Observations where unity of invention is lacking (Continuation of ltem 2 of first sheet)

This Intemational Searching Authority lound muitipla Inventions In this intemational application, as follows:

1. As all required addiional ssarch fees were fimely pald by the applicant, this Intemational Search Report covers all
searchable clalms.

2. E] As all searchable clalms could ba searchad without effort justitying an additional fee, this Authority did not invite payment
of any addlticnal fee.

a As only soma of tha required additional saarch fees were timaly paid by the appiicant, this intemational Search Repont
covars only thosa claims for which leet wera pald, specifically claims Noa.:

4 D No required addiional search fess were imely paid by tha applicant. Consaqueantly, this Intamational Search Report Is
restrictad to the Invention finst mantioned in the clalms; it Is covered by claims Nos.:

Remark on Protest D The additional search faes ware accompanied by the applicant's protast.

D NO protest accompaniad the payment of additional saarch fees.

Form PCT/ISA/210 {continuation of first shest (1)) {July 1998)



INTERNATIONAL SEARCH REPORT

Information on patent family members

intemationsl Application No

PCT/CH 01/00258

Patent documant Publication Patant family Publication

clted In ssarch report date member({s) dato

Us 5300074 A 05-04-1994 CH 682300 A5 31-08-1993
AT 132725 7 15-01-1996
CA 2057440 Al 18-06-1992
DE 59107248 D1 22-02-1996
EP 0491138 Al 24-06-1992
JP 2538467 B2 25-09-1996
JP 4292161 A 16-10-1992

WO 9853746 A 03-12-1998 AU 731976 B2 12-04-2001
AU 7717898 A 30-12-1998
BR 9809908 A 03-10-2000
EP 0986331 Al 22-03-2000
us 6168598 Bl 02-01-2001
WO 9853746 Al 03-12-1998

EP 0411273 A 06-02-1991 US 4978349 A 18-12-1990
CA 2011751 Al 03-02-1991
DE 69022915 D1 16-11-1995
DE 69022915 T2 04-04-1996
EP 0411273 Al 06-02-1991

DE 867274 C NONE

US 5571139 A 05-11-1996 NONE

Foim PCTASA210 (palant lirnlly &rnex) Luly 1982)
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TRADUCCION 407

HOJA ESPIRALADA HUMERAL
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HOJA ESPIRALADA HUMRRAL

La invencién se refiere a un implante para la fijacién
interna de huesos y en particular se refiere a un implante
para la fijacién interna de fracturas diafisiarias en
miltiples partes del himero para promover la osteosintesis
de acuerdo con el preambulo de 1la reivindicacién 1. La
invencién puede ser usada, por ejemplo, conjuntamente con
un dispositive intramedular que contiene wuna ranura
proximal para que la hoja o pala espiralada humeral sea

posicionada y trabada provisionalmente.

Entre 160.000 y 180.000 individuos sufren fracturas del
himero cada afo. Aproximadamente el setenta y cinco por
ciento de las fracturas ocurren en la regidén proximal del
himero cerca de la cabeza ¢ cortex, el diez por ciento se
produce en la regién de la mitad del hueso y el quince por

ciento ocurre en la regibén distal del himero.

Las fracturas humerales diafisiarias involucran la
parte alargada del hamero. Las fracturas humerales
proximales involucran las fracturas de la cabeza o cortex y
frecuentemente resultan a partir de una caida que aplica
una carga axial sobre el hﬁmero: En una fractura de dos
partes, la cabeza o porcién unica de la cabeza se rompe
desde el eje o vastago del humero. Las fracturas multi-

partes involucran fracturas de la cabeza del himero que se
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1869/ 3

parte en dos o en tres fragmentos y que se separan del

vadstago o cuerpo alargado.

El tratamiento convencional de las fracturas humorales
multi-partes y diafisiarias frecuentemente requieren del
uso de alambres, suturas, o fijacién externa de los
fragmentos unos contra otros y/o el cuerpo alargado del
himero. Otros intentos conocidos comprenden la insercién de
uno o mas tornillos dentro de la cabeza o eje o vastago del
himero y la fijacién de clavos o tornillos en relacién con
un clave insertado dentro del canal medular del humero, tal
como aquellos descriptos en las patentes norteamericanas

Nros. 4.503.847, 5.472.444, 5.697.930 y 5.766.174.

Complicaciocnes postoperativas frecuentes se producen
cuando dos o mds de los fragmentos del hueso son forzados
uno contra otro cuando el paciente aplica presidén al hueso
que esta curando. Por ejemplo, un tornillo o clavo agudo
implantado puede cortar y traspasar el cuello o cabeza del
himero; o un clavo, un tornillo, o una varilla intramedular
puede doblarse o romperse bajo el efecto de una carga. El
corte es particularmente problemitico en los individuos que
tienen poco volumen déseo, tal como es el caso de un hueso
osteoporético o canceroso. Por 1lo tanto, existe la
necesidad de proveer. implantes osteosintéticos mejorados
para el tratamiento de fracturas del humero diafisiarias y

multi-partes.
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Las fracturas femorales han sido tratadas utilizando
hojas unicas helicoidales tales como aquellas descriptas en
las patentes norteamericanas Nros. 4.103.683, 4.978.349 y
5.300.074. Estas palas u hojas estdn retorcidas en
aproximadamente noventa grados a lo largo de su longitud y
tienen un perfil generalmente planco y rectangular con un
ancho sustancialmente uniforme y un espesor estrecho.
Cuando son implantadas conjuntamente con un clavo
intramedular, estas palas u hojas son orientadas para
reducir la presidén sobre el tejido cancelosc dentro de la
cabeza femoral y para proveer una alta resistencia al
doblade en respuesta a las cargas a lo largo del eje

longitudinal del clavo o varilla intramedular.

Debido al estrecho espesor anteriormente mencionado,
sin embargo, las hojas femorales Unicas y helicoidales del
arte previo son facilmente deformables en la direccidn
transversal, es decir, en las direcciones anterior vy
posterior del paciente. Mas aun, todo el perfil plano de
las hojas provee una pequeiia resistencia del corte a través
del hueso canceleosec como un cuchillo en direcciones
alineadas con el ancho de la hojd en cualquier lugar a lo
largo de su longitud. Existe la necesidad, por lo tanto, de
proveer implantes osteosintéticos mejorados para el
tratamiento de fracturas diafisiarias en miltiples partes

del himero que no tengan una tendencia a provecar dicho
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corte y provean una mayor resistencia al doblado en 1la

direccidn transversal.

La reparacién de un himero fracturado frecuentemente
involucra la reparacién de tejido blando daflado que rodea
el humero. Los anclajes de sutura tradicionales sufren la
falla de ser tirados hacia fuera en el hueso debilitado y
también requieren que se perforen orificios adicionales en
un htmero ya debilitado. La patente norteamericana No.
5.766.174 describe un clavo o varilla intramedular que
tiene orificios de sutura y una tapa de clavo con orificios
de sutura. Los orificios de sutura en un clavo intramedular
frecuentemente no son accesibles una vez que el clavo ha
sido implantado en un hGmero fracturado. De esta manera, al
reparar un humero fracturado, existe también la necesidad
de proveer sitios robustos accesibles para la fijacién de
la sutura que no requieran la perforacién adicional del

hiimero fracturado.

La presente invencién se refiere a un implante para un
hueso. El implante tiene un miembro de cuerpo que tiene una
porcién lateral, una porcién media y una hoja o pala
retorcida helicoidalmente que se extiende a lo largo del
cuerpo vy que tiene un eje geométrico longitudinal. En una
realizacién preferida, 1la porcién lateral de 1la hoja
helicoidalmente retorcida estda retorcida alrededor de un

cuarto de vuelta con respecto a la porcién media.
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La porcién lateral del cuerpo tiene un collar
circunferencial que se extiende en un plano perpendicular
al eje geométrico longitudinal. El collar circunferencial
tiene un elemento de fijacién para fijar un sujetador de
tejido para reparar el tejido que rodea al hueso. En una
realizacién, el elemento de fijacién comprende un orificio
para asegurar el sujetador de tejido. En otra realizaciodn,

el elemento de fijacidén comprende un orificio roscado.

En otra realizacidén, el miembro de cuerpo tiene una
porcién central entre las porciones lateral y media. La
porcién central tiene una seccidn transversal y un espesor
méximo adyacente al eje longitudinal que se ahisa o
conifica gradualmente hasta un espesor minimo aparte del

eje geométrico longitudinal.

En una realizacidédn preferida, una cdnula se extiende a
través del miembro de cuerpo a lo largo del eje geométrico
longitudinal desde la porcidén media hasta 1la porcién
lateral. En otra realizacién, el collar circunferencial
incluye un orificio central que estéa coniigurado con roscas
para acoplarse liberablemente a una herramienta para

posicionar la invencién en el hueso.

En otra realizacidn, la porciédn media tiene una porcidn

extrema media que se extiende a lo largo de la mitad y gque
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tiene superficies configuradas para cortar el hueso. En una
realizacién preferida, la porcién extrema media incluye una
primera vy una segunda regiones de corte y un eje
transversal. Las regiones de corte primera y segunda estan
dispuestas asimétricamente alrededor del eje geométrico
transversal. En una realizacién preferida, las regiones de
corte primera y segunda incluyen ademds bordes de corte,
que forman un &angulo de aproximadamente treinta grados con
respecto al eje geométricoc transversal. Las regiones de
corte primera y segunda pueden incluir una superficie de
corte angulada. En una realizacién preferida las
superficies de corte anguladas forman un d&ngulo que va
desde alrededor de cinco a sesenta grados con respecto al

eje geométrico longitudinal.

La presente invencién también se refiere a un aparato
osteosintético para fijar un humero roto. El1 aparato
incluye el implanﬁe de la presente invencién y un miembro
de fijacidén que comprende un clavo o varilla alargada que
tiene una porcidén de fijacién proximal que esta configurada
para ocupar una porcidén proximal del cuerpo alargado o carfla
humeral y una porcidén distal configurada para ocupar una
porcién distal del «cuerpo o©¢ cafla humeral. En una
realizacién preferida, 1la porcién de fijacidén proximal
tiene por lo menos un orificio longitudinal que esté
configurado para acomodar el implante. Cuando el implante

es acomodado mediante el orificio longitudinal, una porcién
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media del implante queda preferiblemente dentro de la
cabeza del himero y el implante puede ser posicionado ¥y

provisionalment'e trabado.

La presente invencidén se refiere ademds a un método
para reconstruir un himero rote. E1 métedo incluye la
implantacién del implante de la presente invencién en el
himero con la porcidén media de la pala u hoja retorcida
dispuesta dentro de la cabeza del himero. En una
realizacién preferida, el <collar circunferencial del

implante incluye una pluralidad de orificios.

Las realizaciones preferidas de 1la invencidén seran
ahora descriptas en relacién con 1los dibujos que se

adjuntan en donde:

La fiqura 1 es una vista tomada desde arriba de un

implante de acuerdo con la presente invencién;

La figura 2 es una vista lateral del implante que se

muestra en la figura 1;

La figura 3 muestra una vista en seccién de un

implante, tomada a lo largo de la linea c-c da la figura 1;

La figura 4 es una vista en perspectiva del implante;
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La figqura 5 muestra otra vista en perspectiva del

implante;

La figura 6 muestra una vista media del implante; y

La figura 7 muestra una vista lateral en seccién
transversal del implante vya implantado en un haGmero

conjuntamente con un clavo o varilla intramedular.

En esta descripcién, los términos medio y lateral son
definidos en relacién al eje geométrico central de un
paciente. De esta manera, una porcidén media de un elemento
implantado de acuerdo con la invencién estd ubicado mas
cerca del eje geométrico central de un paciente. De manera
similar, los términos proximal y distal estidn definidos en
relacién con 1la distancia relativa desde la cabeza del
paciente. De esta manera, una porcién proximal de un
elemento implantado estd ubicada mas cerca de la cabeza del

paciente que una porcidén distal del elemento.

Haciendo referencia a las figuras 1 a 6, una pala u
hoja humeral espiralada 1 tiene una pala helicoidalmente
retorcida 2 y un collar circunferencial 3 adyacente y
lateral a una porcidén de cuello 4 de la hoja 2. La hoja 2
estd formada mediante superficies de apoyo 5 y superficies
laterales 6. Continuando medianamente desde la porcidén de

cuello 4, la hoja 2 también incluye una porcién central 7 y
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una porcién media 8. Una cédnula 9 se extiende a través de
la hoja 2 a lo largo de un eje geométrico longitudinal 10

de la hoja espirélada 1.

Las figuras 1 y 2 muestran la porcidén central 7 y la
porcién media 8 de la hoja 2 que estdn giradas alrededor
del eje geométrico longitudinal 10 de la hoja espiralada 1
en una forma preferiblemente contigua. La hoja 2 cubre un
&ngqulo de rotacién que es de por lo menos aproximadamente
treinta grados, preferiblemente desde aproximadamente
cuarenta y cinco grados a ciento veinte grados, y més
preferiblemente alrededor de noventa grados. La porcidén de
cuello 4 puede extenderse sustancialmente en forma recta a
lo largo del eje geométrico longitudinal 10 de la hoja

espiralada 1.

La figura 3 muestra una seccién transversal
representativa 11 de la porcidén central 7 tomada a lo largo
de la porcién C-C en la figura 1. La seccidn transversal 11
est4d formada mediante la oposicidén de las suverficies de
apoyo 5 y la oposicién de las superiicies laterales 6. Una
distancia que separa las superficies de apoyo oobuestas 5 se
va afinando desde un maximo adyacente al eje geométrico
longitudinal 10 hasta un minimo que se corresponde con las
superficies laterales 6. En la realizacién ilustrada, 1la
hoja 2 tiene un ancho sustancialmente uniforme en cualquier

lugar a lo largo del eje geométrico longitudinal 10 de

S
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manera que los lados 6 se encuentran uniformemente
separados a lo largo de la hoja 2. La hoja 2 puede también
afinarse de n:lanera tal que una distancia que separa las
superficies laterales 6 aumenta o disminuye continuando a

lo largo de la hoja 2 en la direccidn media.

Tal como mejor se ve en la figura 4, una porcién de
cuello 4 se une al collar circunferencial 3 mediante una
suave regién de transicién 12. La regién suave de
transicién 12 reduce la aparicidén de tensiones que podrian
resultar de otro modo debido a un agude cambio en la

geometria.

En las figquras 1 y 4 se muestra una realizacidén de la
hoja espiralada 1 a modo de ejemplo, en la cual la porcién
media 8 estd configurada con regiones de corte 13 para
facilitar la implantacién de la hoja espiralada 1 dentro de
un hueso. Tal como se ve en la figura 6, las regiones de
corte 13 estidn dispuestas asimétricamente alrededor de un
primer eje geométrico transversal 14 de la hoja espiralada
l. La regién de corte 13 tiene ;.ma primera superficie de
corte 15 que se afina gradualmente para unirse a una
segunda superficie de corte 16. La segunda superficie de
corte 16 se afina mas rapidamente para formar un borde de
corte medio 17. En la realizacién ilustrada, la primera

superficie de corte 15 es sustancialmente plana, aunque la

primera superficie de corte 15 también puede ser arqueada.

<8
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Tal como se muestra en la figura 2, una linea
sustancialmente paralela a la primera superficie de corte
15 forma -un 4ngulo O con respecto al eje geométrico
longitudinal 10 de una hoja espiralada 1. El &ngulo © tiene
desde alrededor de cinco grados hasta sesenta grados,
preferiblemente desde alrededor de quince grados hasta
sesenta grados, y mas preferiblemente alrededor de treinta
grados. Tal como se muestra en la figura 1, el borde de
corte medio 17 forma un é&ngulc ¢ con un segundo eje
geométrico transversal 18 de la hoja espiralada 1. El1
dngulo ¢ tiene desde alrededor de cinco grados hasta
sesenta grados, preferiblemente desde alrededor de quince
grados hasta sesenta grados y mds preferiblemente alrededor

de treinta grados.

Tal como mejor se ve en las figuras 4 y 5, el collar
circunferencial 3 tiene un diametro méximo Ggue es
aproximadamente tan grande como el ancho de la porcidén de
cuello 4 de la hoja 2 y estd provisto con porciones planas
19, que permiten gque la hoja espiralada 1 pueda

posicionarse o ser movida con una herramienta auxiliar.

En una realizacién a modo de ejemplo, el collar
circunferencial 3 incluye puntos de fijacién 20 para
facilitar 1la fijacién de suturas. En una realizacidén
preferida los puntos de fijacidon o sujecidédn 20 comprenden

orificios pasantes a los cuales se puede sujetar las
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suturas. De manera alternativa, los puntos de sujecidn 20
pueden estar configurados para recibir uno o mas anclajes
de sutura auxiliar para la fijacién de suturas u otros
medios adaptados para reconstruir el tejido blando, tal
como es conocido en el arte. En un ejemplo no limitativo,
el collar circunferencial 3 puede estar configurade con
orificios roscados para recibir un anclaje roscado de

sutura.

La cénula 9 estAd configurada para recibir un alambre de
guia para ayudar al alineamiento de la hoja espiralada 1
durante la implantacién, tal como es conocido .en el arte.
Tal como mejor se puede ver en las figuras 4 y S5, un
orificio central 21 se extiende a través del collar
circunferencial 3 y hacia el interior de la porcidén de
cuello 4 de la hoja 2. El1l orificio central 21 tiene un
diametro mayor que la mé&xima distancia de separacién de las
superficies de apoyo 5 de manera tal gque el orificio
central 21 irrumpe a través de una porcién de las
superficies de apoyo 5 de la porcién de cuello 4 formando
una abertura 22. El orificio central 21 estd configurado
con roscas 23 para permitir la sujecion liberable de un
dispositivo para facilitar la implantacién o la remocion de
la hoja espiralada 1. Luego de la implantacidn, el orificio
central 21 se completa con una tapa extrema roscada para
impedir el crecimiento de tejido dentro del orificio

central 22. La tapa © tapén extremo roscado puede también

60
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estar configurado con puntos de sujecidn similares a los

puntos de sujecidén 20 en el collar circunferencial 3.

Durante el uso, la hoja espiralada 1 es implantada
dentro de la cabeza 24 y el cuello 25 del humero, tal como
se muestra en la figura 7. Los procedimientos de implante
para la fijacién de clavos o varillas es bien conocido en
el arte y puede ser aplicado con la presente invencién. La
figura 7 muestra una realizacién que utiliza un clavo
intramedular 26 implantado en una cafia humeral 31. Una
porcién distal 32 del clavo 26 esta configurada para ocupar
una porcién distal del cuerpo alargado o cafia 31 del himero
y una porcidén de clavo proximal 27 esta configurada para
ocupar una porcién proximal de la cafia humeral. Durante la
implantacién, el clavo intramedular 26 es primeramente

insertado dentrc del humero.

La hoja espiralada 1 es luego implantada a través del
lateral del cuerpo o cafa 31 _del himero a través de un
orificio perforado meramente hasta la superficie lateral
del clavo intramedular. La porcién de clavo proximal 27 del
clavo intramedular 26 incluye un orificio oblongo 28 que
estd sustancialmente alineado con un eje geométrico
longitudinal de la porcién da clavo proximal 27. E1
orificio oblongo 28 acomoda deslizablemente la hoja 2
permitiendo que la hoja espiralada 1 gire alrededor del eje

geométrico longitudinal 10 a medida que la hoja espiralada

6/
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1 es martillada dentro del hueso. Una vez implantada, el
eje geométrico longitudinal 10 define un &ngulo con la
longitud del clavo intramedular gue generalmente estd entre
noventa grados y ciento c¢incuenta grados. El &ngulo es

ajustado para acomodarse a la anatomia del paciente.

Un orificio proximal 29 del clavo intramedular 26 puede
acomodar, por ejemplo mediante acoplamiento roscado, una
tapa o tapén extremo de traba 30. El1 contacto o
acoplamiento de la tapa extrema de traba 30 con el orificio
proximal 29 aplica una fuerza axial contra la porcién media
7 de la hoja espiralada 1 que esta dispuesta en el orificio
oblongo 29. Por medio de la tapa extrema de traba 30, el
movimiento axial de 1la hoja espiralada 1 dentro del
orificio oblongo 29 puede ser, ya sea limitada o

completamente impedida.

La porcién de cuello 4 de una hoja espiralada 1
implantada es orientada para presentar un &drea superficial
relativamente pequefia y normal a las cargas impuestas
sustancialmente a lo largo del cuerpo-alargado o cafla 31
del himero, de modo de aumentar la rigidez al doblado de la
hoja 2 en respuesta a tales cargas y también para
transferir una porcién de la carga al clavo intramedular
26. La porcién media B de una hoja espiralada implantada 1
estid orientada para presentar un drea  superficial

relativamente grande y normal a las cargas impuestas

62-
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sustancialmente a lo largo de 1la cafia humeral 31. Esto
reduce la presién sobre el tejido canceloso dentro de la
cabeza humeral 24 y resiste la tendencia de la hoja 2 a

producir un corte adicional a través del cortex del huesoc.

Tal como se muestra en la figura 7, el collar
circunferencial 3 de wuna hoja espiralada implantada 1
permanece expuesto adyacentemente a la cabeza humeral 24 lo
que permite el acceso a los puntos de sujecién 20. La
configuracién del collar circunferencial 3 de 1la hoja
espiralada 1 con punto de sujecidén 20 presenta diversas
ventajas con respecto a los anclajes de sutura
convencionales. Primero, cuandc estd implantado, el collar
circunferencial 3 esta dispuestoc lateralmente con respecto
a la cabeza 24 del humero, lo cual provee una ubicacién
conveniente y accesible para la fijacidén de la sutura. El
collar circunferencial 3 es suficientemente grande como
para acomodar una pluralidad de puntos de sujecién, lo cual
reduce la necesidad de disponer anclajes adicionales en el
hueso. Adicionalmente, debido a que la hoja espiralada 1
esta firmemente implantada en la cabeza 24 del himero
conjuntamente con el clavo intramedular 26, el collar
circunferencial 3 provee una ubicacién sélida resistente al

movimiento 0 a las fuerzas de tiro hacia fuersa.

La seccidn transversal mids ancha de la canula adyacente

9 de la hoja 2 que se ve en la figura 3 reduce la flexidn
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de la hoja 2 en respuesta a las cargas aplicadas en 1la
direccién transversal hacia la parte posterior o anterior
del cuerpo del paciente, de modo que las superficies
laterales 6 adyacentes de seccidén transversal algo reducida
permiten que la hoja sea insertada con un minimo
desprendimiento de tejido. Las superficies laterales 6
presentan una mayor &drea superficial que los laterales de
las hojas planas helicoidales conocidas en el arte para
resistir al corte a través del hueso canceloso en

direcciones alineadas con el ancho de la hoja 2.

ey

o
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REIVINDICACIONES

Habiendo asi especialmente descrito y determinado la
naturaleza de la presente invencidén y la forma como la
misma ha de ser llevada a la practica, se declara

reivindicar como de propiedad y derecho exclusivo:

1. Un implante para un hueso, donde dicho implante
comprende:

A) un miembro de cuerpc gque tiene una porcidn
lateral y una porcién media y una hoja helicoidalmente
retorcida que se extiende a lo largo del cuerpo y que tiene
un eje longitudinal;

B) presentande dicha porcién lateral un collar
circunferencial que se extiende en un plano perpendicular a
dicho eje geométrico longitudinal;

C) presentando dicho collar circunferencial un
elemento de sujecidén para fijar un sujetador de tejido para

reparar tejido que rodea al hueso.

2. El implante de la reivindicaciéon 1, donde el
elemento de sujecién comprende un orificio para asegurar el

sujetador de tejido.

3. E1l implante de 1la reivindicacién 2, donde el

orificio esta roscado.
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4., El1 implante de la reivindicacién 1, donde el
miembro de cuerpo comprende ademds una porcidén central
entre las porcibnes lateral y media, presentando la porcién
central una seccién transversal y un espesor maximo
adyacente a dicho eje geométrico longitudinal, el cual se
reduce gradualmente hasta un espeso minimo apartado de

dicho eje geométrico longitudinal.

5. El1 implante de la reivindicacidén 1, que comprende
ademds una canula que se extiende a través del miembro de
cuerpo a lo largo de dicho eje geométrico longitudinal

desde dicha porcidén media hasta dicha porcidén lateral.

6. El implante de la reivindicacién 5, donde dicho
collar circunferencial incluye un orificio central que estéi
configurade con roscas para acoplar liberablemente una

herramienta para posicionar el implante en el hueso.

7. El1 implante de la reivindicacién 1, donde 1la
porcién media comprende ademds una porcion media extrema
que se extiende medianeramente y que presenta superficies

-

configuradas para producir un corte a través del hueso.

8. E1 implante de la reivindicacién 1, que comprende
ademds una porcién extrema media gque se extiende
medianeramente desde la porcién media, comprendiendo dicha

porcidn extrema media:
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a) regiones de corte primera y segunda; y
b} un eje geométrico transversal, estando .dichas
regiones de Eorte primera vy segunda asimétricamente

dispuestas alrededor de dicho eje geométrico transversal.

9. E1l implante de la reivindicacién B8, donde dichas
regiones de corte primera y segqunda comprenden ademds
bordes de corte, en donde dichos bordes de corte forman un
dngulo de aproximadamente treinta grados con respecto a

dicho eje geométrico transversal.

10. El implante de la reivindicacién 9, donde dichas
regiones de corte primera y segunda comprenden ademAs una

superficie de corte angulada.

11. El1 implante de la reivindicacién 10, donde
dichas superficies de corte anguladas forman un angulo gue
va desde aproximadamente cinco grados a sesenta grados con

respecto a dicho eje geométrico longitudinal.

12. El1 implante de la reivindicacién 1, donde 1la
porcidén lateral de la hoja helicoidalmente retorcida esta
retorcida alrecedor de un cuarto de vuelta con respecto a

la porcién media.

13, Un aparato osteosintético para reparar un himero

roto, que comprende:

67"
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A) el implante de la reivindicacién 1;

B) un miembro de fijacién gque comprende un clavo
alargado que tiene una porcidén de fijacidn proximal que
estd configurada para ocupar una porcidén superior del
cuerpo alargado del himero y una porcién distal que esta
configurada para ocupar una porcién inferior del cuerpo
alargado del himero; y

C) presentandoc la porcién de fijacién proximal por
lo menos un orificio longitudinal que estd configurad para

acomodar el implante.

14. El1 aparato de la reivindicacién 13, donde el
collar circunferencial incluye una pluralidad de orificios

adecuados para sujetar una sutura.

15. Un método para reparar un himero roto que tiene
una cabeza, donde el método comprende:

implantar el implante de la reivindicacién 1 en el
himero, con la porcidén media de la hoja retorcida dispuesta

dentrc de la cabeza del humero.

16. E1l método de la reivindicacién 15, que comprende
ademds sujetar el tejido blando al implante utilizando

suturas aseguradas al elemento de sujecién.

&
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Un implénte osteosintético para ser utilizado en el
tratamiento de fracturas en la cabeza y el cuello dal
himero. El implante incluye un cuerpo, una hoja
helicoidalmente retorcida que tiene una seccién transversal
achatada y un c¢ollar circunferencial que tiene una

pluralidad de puntos de sujecidn para suturas.
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