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Patents published under Europe, Worldwide (PCT), US &
French procedures regarding Trauma products and devices

- DEFINITION OF TRAUMATOLOGY PRODUCTS AND DEVICES:

- "Traumatology products & devices" include: screw, blocking screw, cannulated
screw, compression screw, plate, pin, suture wire, locking plate, nail, interlocking
nail, gamma nail, intramedullary nail, rod, hook, anchor, ... Regrouping all products
and devices use to treat: fracture, bone consolidation, bone fragment repositioning
and accident injuries.

- PATENTS WATCH PROCESS:

- Collecting all publishing patent applications (EP, WO, US & FR) issue from
inventory data base and cross checking those informations with the following key
words : screw, plate, pin, nail, rod, hook, .... and the notion of trauma products or
devices.

- Selecting pertinent documents manually

- ANALYZING PATENT APPLICATIONS:

a) By deposit procedures

- European procedure: this part also includes European patent applications but also
all the PCT procedure.

- Worldwide-PCT procedure: including all the modifications on existing re-published
patents, regarding claims and/or descriptions.

- US procedure: this part includes all patent applications published after year 2001
and all the patents classified « B1 » those which have not been published yet.

- French procedure.

b) Results presentation report
Patent applications are classified by increasing order publication numbers.

A table synthesizes the total number of patents during the watched period, includes
company or inventor names referenced as deposit entity or person (Usually US
case).

- REMARKS:
- .Key words selecting research commonly involves lot of outside of the subject
patent applications. All documents which are not connected or concerning “The

Traumatology” are avoided from the selection.

- DOCUMENTS AVOIDED:

- Products, implants or devices which are not implantable in the body.

- Medicines, pharmaceutics products, bone growth factors, bone substitutes,
orthobiologics

- Wounds care products, external devices, orthopaedic braces, splints, appliances
and orthesis are not included in the selection.




Patents published under Europe, Worldwide (PCT), US &
French procedures regarding Trauma products and devices

Report n°1:
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Patents coverage:

Europe (PCT), Worldwide, US & French

Period watch:

- European patents: January 1st to February 28th, 2010

- Worldwide (PCT) patents: January 1st to February 28th, 2010
- US patents: January 1st to February 28th, 2010

- French patents: January 1st to February 28th, 2010

Total number of patent applications published during the selecting period: 92
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Bureau international

(43) Date de la publication internationale
4 décembre 2008 (04.12.2008)
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EN MATIERE DE BREVETS (PCT)
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(10) Numéro de publication internationale

WO 2008/145902 A3

(51) Classification internationale des brevets :
A61B 17/80 (2006.01)

(21) Numéro de la demande internationale :

(72) Inventeur; et

(75) Inventeur/Déposant (pour US seulement) : DEROUET,
Guillaume [FR/FR]; 19 Rue Suzanne Valadon, F-44800
Saint-herblain (FR).

PCT/FR2008/050688 :

(74) Mandataires : MICHELET, Alain etc.; Cabinet HARLE

(22) Date de dépét international : 17 avril 2008 (17.04.2008) et PHELIP, 7 rue de Madrid, F-75008 Paris (FR).
(25) Langue de dépot : francais  (81) Ktats désignés (sauf indication contraire, pour tout titre de
C . protection nationale disponible) : AE, AG, AL, AM, AQO,
(26) Langue de publication : frangais AT, AU, AZ, BA, BB, BG, BH, BR, BW, BY, BZ, CA, CH,
(30) Données relatives a la priorité : CN, CO, CR, CU, CZ, DE, DK, DM, DO, DZ, EC, EE, EG,
0702777 17 avril 2007 (17.04.2007) FR ES, F1, GB, GD, GE, GH, GM, GT, HN, HR, HU, ID, 1L,
IN, IS, JP, KE, KG, KM, KN, KP, KR, KZ, LA, LC, LK,
(71) Déposant (pour tous les Ftats désignés sauf US) : D.L.P. LR, LS, LT, LU, LY, MA, MD, ME, MG, MK, MN, MW,
[FR/FR]; ZA du Patis, Rue de la Fontaine Grillée, F-44690 MX, MY, MZ, NA, NG, NI, NO, NZ, OM, PG, PH, PL,

La Haye Fouassiere (FR).

PT, RO, RS, RU, SC, SD, SE, SG, SK, SL, SM, SV, SY,

[Suite sur la page suivante]

(54) Title: IMPLANTABLE ORTHOPAEDIC DEVICE COMPOSED OF A SUPPORT STRUCTURE HAVING AT LEAST ONE
ORIFICE ASSOCIATED WITH A NUT, FOR THE PASSAGE OF A LOCKING SCREW

(54) Titre : DISPOSITIF ORTHOPEDIQUE IMPLANTABLE CONSTITUE D'UNE STRUCTURE SUPPORT MUNIE D’'AU
MOINS UN ORIFICE ASSOCIE A UN ECROU, POUR LE PASSAGE D’'UNE VIS DE FIXATION
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(57) Abstract: This implantable orthopaedic device comprises a sup-
port structure (2) having an orifice (3) that delimits a seat (5) for receiv-
ing a nut (6) intended to cooperate with a locking screw (4). The seat
(5) comprises an upper part (5a) and a lower part (5b), both shaped as
truncated spheres and concentric to each other. Furthermore, the nut (6)
has a spherical contour (11), and the screw head (15) has a lower part
(15b), also with a spherical contour, and an upper part (15a) provided
with a thread (17). The upper (152) and lower (15b) parts of the screw
head (15) cooperate respectively with the complementary thread (14) of
the nut (6) and with the lower part (5b) of the receiving seat (5) such
that, in the final phase of screwing, they tend to move said nut (6) away
from the part (5b) of the seat (5) and thus bring about the forced bearing
of the spherical contour (11) of the nut (6) against the upper spherical
part (5a) of the seat (5), and of the lower part of the screw head (15b)
against the lower spherical part (5b) of the seat (5).

(57) Abrégé : Ce dispositif orthopédique implantable comprend une
structure support (2) munije d'un orifice (3) délimitant un logement (5)
d'accueil d'un écrou (6) destiné a coopérer avec une vis de fixation (4).
Le logement (5) comporte une partie supérieure (5a) et une partie infé-
rieure (5b) toutes deux en tronc de sphére, concentriques I'une par rap-
port a l'autre. D'autre part, I'écrou (6) comporte un contour sphérique
(11) et 1a téte de vis (15) comporte une partie inférieure (15b), égale-
ment 2 contour sphérique, ainsi qu'une partie supérieure (15a) munie
d'un filetage (17). Les parties supérieure (15a) et inférieure (15b) de la
téte de vis (15) coopérent respectivement avec le filetage complémen-
taire (14) de I'écrou (6) et avec la partie inférieure (5b) du logement de
réception (5) pour tendre, en

[Suite sur la page suivante]
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TI, ™M, TN, TR, TT, TZ, UA, UG, US, UZ, VC, VN, ZA, Déclaration en vertu de la régle 4.17 :

M, ZW. — relative a la qualité d'inventeur (régle 4.17.iv))

(84) Etats désignés (sauf indication contraire, pour tout titre ~Publiée :
de protection régionale disponible) : ARIPO (BW, GH, — avec rapport de recherche internationale
GM, KE, LS, MW, MZ, NA, SD, SL, SZ, TZ, UG, ZM, — avant l'expiration du délai prévu pour la modification des
ZW), eurasien (AM, AZ, BY, KG, KZ, MD, RU, TI, TM), revendications, sera republiée si des modifications sont re-
européen (AT, BE, BG, CH, CY, CZ, DE, DK, EE, ES, FI, cues

FR, GB, GR, HR,HU, IE, IS, IT, LT, LU, LV, MC, MT, NL,
NO, PL, PT, RO, SE, 81, SK, TR), OAPI (BF, BJ, CF, CG, (88) Date de publication du rapport de recherche
CI, CM, GA, GN, GQ, GW, ML, MR, NE, SN, TD, TG). internationale: 5 mars 2009

phase finale de vissage, a éloigner ledit écrou (6) par rapport 2 la partie (5b) du logement (5) et ainsi provoquer l'appui forcé - du
contour sphérique (11) de I'écrou (6) contre la partie sphérique supérieure (5a) du logement (5) et - de l1a partie inférieure de la téte
de vis (15b) contre la partie sphérique inférieure (5b) du logement (5).
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et elle en ressort par la face inférieure 2”, cette derniére étant destinée a venir en
appui contre le matériau osseux de réception (non représenté).

De maniere générale, la plaque support 2 peut comporter plusieurs orifices
traversants 3 convenablement agencés les uns par rapport aux autres.
Ce type d'implant orthopédique est en particulier destiné a étre positionné sur un os

$So02

3,

fracturé (non représenté), par exemple une épiphyse de radius.

Sur les figures 3 et 4, on remarque que l'orifice traversant 3 s’étend au travers

d'un logement 5 dans lequel est positionné et emprisonné un écrou 6 apte a coopérer
avec un filetage complémentaire de la vis de fixation 4.
L’écrou 6 comporte un certain degré de liberté au sein de son logement de réception 5,
selon un domaine d’inclinaison prédéterminé admissible, pour obtenir un verrouillage
efficace de la vis de fixation 4 en fin de vissage dans le matériau osseux de réception,
ceci quelle que soit I'orientation admissible de son axe 4’ par rapport & I'axe 5 de
I'orifice traversant 3 associé. En outre, cet écrou 6 est bloqué en rotation dans son
logement de réception 5, de sorte a empécher sa rotation autour de son axe 6'.

La paroi centrale de l'orifice traversant 3 délimite le logement de réception 5
précité. L'orifice traversant 3 et le logement 5 ont le méme axe 5'.

Le logement 5 de réception de I'écrou 6 est en particulier délimité, en partie
supérieure (c’est-a-dire du cété de la surface 2’ du support 2) par une surface 5a en
forme générale de tronc de sphére, et en partie inférieure, par une surface 5b,
également en tronc de sphere (cette surface 5b est destinée a venir se positionner du
coté du matériau osseux de réception).

Les surfaces 5a et 5b sont concentriques ; elles sont centrées en un point situé sur
Faxe 5’ de l'orifice 3, dans I'épaisseur du support 2.

La partie supérieure 5a a un rayon supérieur a celui de la partie inférieure 5b ; de
méme, le diametre de la bordure débouchante supérieure 3a de l'orifice traversant 3
est supérieur a celui de sa bordure débouchante inférieure 3b.

Plus précisément, la partie supérieure 5a du logement 5 est obtenue par un
usinage approprié de la structure support 2 ; cette partic supérieure 5a est ainsi
réalisée monobloc avec la structure support 2, ce qui optimise en particulier sa
résistance aux forces de poussée.

La partie inférieure 5b du logement 5 est formée par la surface centrale d’'un
clip 7 rapporté, représenté en détails sur la figure 4. Ce clip 7 permet le verrouillage de
I'écrou 6 dans son logement de réception 5, une fois convenablement rapporté.
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that the channel 6a may extend along the width or diameter of the sleeve 6 rather than the
length.

[0044] Figure 2a shows a heater head 11 composed of a cartridge heater 12 with
multiple probe attachments 13 composed of a highly conducting material such as metal,
ceramics or alloys. The multiple probes are designed to fit into a component 15 having
corresponding holes 14 with a diameter that is similar the diameter of the heater probes 13,
The component includes a shape memory polymer material. Similar to the heating device 2
in Fig, 1, heater head 12 may be coupled to a temperature control unit via a wire for
supplying heat to the probes 13. The probes 13, once deployed, interface well with the
component 15 to maximize the surface area contact and ensure good heat transfer from the
probes 13 to the component 15, as described above. The holes 14 may be located in ceniral
positions in the component 15, as shown in Fig. 2b, or on the periphery of the component
15, as shown in Fig. 2¢c. The choice of positions can be modified to tailor the relaxation
profile of the polymer material 15. For instance, by heating the component material 15 from
the periphery, as in Fig. 2c, improved relaxation of the polymer chains of the material 15
and hence improved mechanical properties of the polymer may be obtained due to the
possibility of there being more uniform heating across the entire component 15, rather than -
just at the center.

[0045] The sleeves/components 6,15 described above may be used to stabilize bone

fractures by inserting the sleeves/components 6,15 into the intramedullary canal of the bone,

such that the sleeves/components 6,15 ‘extend across the fracture, and providing the

sleeves/components 6,15 with energy, via the method described above, to allow for radial
expansion of the sleeves/components 6,15. Upon expansion, the sleeves/components 6,15
engage the inner cavity of the bone and bécome fixated to the bone, thereby stabilizing the

fracture. Alternatively, the sleeves/components 6,15 may be used to fixate internal fixation



EP 2 140 823 A1

(19)

Europdlsches
Patentamt

European
Patent Office

Office européen
des brevets

9

EV L A40 §23

TN e

(11) EP 2 140 823 A1

(12) EUROPEAN PATENT APPLICATION

(43) Date of publication:
06.01.2010 Bulletin 2010/01

(21) Application number: 08161858.9

(22) Date of filing: 05.08.2008

(51) IntCl.:
A61B 17/56 (2006.:01)

(84) Designated Contracting States:
AT BE BG CHCY CZDE DK EE ES FIFR GB GR
HRHUIEISITLILT LU LV MC MT NL NO PL PT
RO SE SI SK TR
Designated Extension States:
AL BAMKRS

(30) Priority: 23.06.2008 KR 20080059222
(71) Applicant: National Cancer Center

Goyang-si
Gyeonggi-do 410-352 (KR)

(72) Inventor: Kang, Hyun Guy
960-3, Madu 1-dong
410-351, Goyang-si (KR)

(74) Representative: Bassil, Nicholas Charles et al
Kilburn & Strode LLP
20 Red Lion Street
London WC1R 4PJ (GB)

Remarks:

Amended claims in accordance with Rule 137(2)
EPC.

(54) Pin assembly for operation

(57)  Apinassembly (100,100’,100”)for operation in-
cludes a hollow pin (10a,10c,10f) for operation having a
plurality of side holes (30) defined through a wall thereof,
and a root part (20) which is closed, or open due to the
presence of a through-hole (40); and a hollow support
member (60) having a pin fastening part formed therein

{FIG. 2]
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in the shape of a groove (65) to fasten one end of the pin
for operation, and being open at both ends thereof,
wherein the pin for operation is fastened to the pin fas-
tening part of the support member, and by applying ex-
ternal force to one end of the support member, the pin
for operation is inserted into a bone. Medication or ce-
ment can be injected through a pin.
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Description
BACKGROUND OF THE INVENTION
Field of the Invention

[0001] The presentinvention relates to a pin assembly
for operation and, more particularly, to a bendable pin
assembly for operation in which a plurality of holes are
defined through the wall and the root part thereof so that
various medication and treatment agent can be easily
injected.

Description of the Related Art

[0002] These days, despite the development of diag-
nosis and treatment techniques for cancer patients
whose number gradually increases, the number of pa-
tients who suffer pain due to spreading of cancer to the
bone also increases. In America, 1.2 millions of cancer
patients occureveryyear, andamongthese people, bone
metastasis has been reported in six hundred thousands
constituting 50%.

[0003] If cancer cells spread to the bone, the bone is
likely to be adsorbed and weakenedto develop tofracture
or imminent fracture. In this case, though surgical treat-
ment is necessary, since the general condition of a pa-
tient is unstable, the patient cannot be ready to receive
a major operation. Otherwise, even when the patient is
ready to receive the major operation, because extensive
incision of the skin and the muscle is needed, anticancer
medicine treatment which is essential to the treatment of
metastasis cannot be conducted for a certain period be-
fore and after the operation. Due to this fact, a number
of patients suffering bone metastasis cannot properly
lead basic everyday life while not receiving surgical treat-
ment and must be ready to suffer serious pains.

[0004] In addition to the bone metastasis, as the aging
of population proceeds, the number of patients suffering
senile fracture and osteoporotic fracture increases. Inthis
case, aged patients have a bone union periodlongerthan
that of young people, and even when surgical treatment
is conducted, it is the norm to securely hold a fractured
pottion for an extended period. Due to this fact, in the
course of treating the patients suffering senile fracture or
osteoporotic fracture, complications such as fracture
nonunion, unstable general condition and weakened limb
activity may be caused.

[0005] Therefore, endeavors for increasing the satis-
factoriness of patients by quickly and simply conducting
surgical treatment for the fractured or damaged bone
without causing complications while preserving stable
general condition of aged patients or cancer patients and
not hindering anticancer medicine treatment are keenly
demanded.

[0006] However, in methods for reinforcing a bone
weakened in the course of eliminating cancer cells
spreadto the bone or treating a fracture and for operating
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a fractured bone, which have disclosed so far in the art,
after the skin and the muscle are incised over an exten-
sive range, tumor is curetted, or a fractured portion of the
bone is securely held using an artificial joint such as a
large metal implant or plate, a tumor replacement, and
the like, or is supported using an artificial aid.

[0007] Inthese methods, research has been conduct-
ed such that material for promoting bone regeneration or
agent for suppressing bone resorption is directly coated
at an area where the artificial joint is driven into the bone.
Alternatively, after a metal pin is inserted into the frac-
tured portion, the bone replacement as a bone regener-
ation inducer is injected separately by defining a hole in
thebone. Also, in the case of osteoporotic vertebral com-
pression fracture or spine metastasis, amethod has been
used, in which only bone cement is injected into the ver-
tebral body through a pedicle in an effort to reinforce the
spine.

[0008] Therefore, due to the extensive operation, in
order to receive anticancer medicine treatment after the
operation is conducted, it is necessary to wait until the
wound is completely recovered. Also, because of side
effects due to anesthesia and bleeding, the general con-
dition of a patient is likely to be rapidly worsened so that
the patient’s life can be placed under a dangerous situ-
ation. Furthermore, when securing the artificial aid to the
fractured portion of the bone, if the patient suffers serious
osteoporosis, since the bone is weak, fasteners are apt
to be released.

SUMMARY OF THE INVENTION

[0009] Accordingly, the present invention has been
made keeping in mind the above problems occurring in
the related art, and an object of the present invention is
to provide a pin assembly for operation which can solve
the problems caused due to extensive surgery and allow
medication or treatment agent to be easily injected to a
treatment position, wherein, after a pin for operation is
percutaneously inserted without the need of incision of
the skin or the muscle, various medication is injected into
the bone through the fastened pin to cause the death of
cancer cells, and by injecting bone cement or anticancer
medicine mixed with bone cement, a fractured bone can
be securely held and the strength of the fractured bone

can be increased.

[0010] Anotherobject of the presentinventionisto pro-
vide a pin assembly for operation which allows medica-
tion such as bone regenerating material and anti-resorp-
tive agent to be easily injected without the need of sep-
arately defining an opening in a fractured portion after
the fractured portion is securely held in the case of senile
fracture caused due to osteoporosis.

[0011] Inordertoachieve the above objects, according
to one aspect of the present invention, there is provided
a pin assembly for operation, comprising a hollow pin for
operation having a plurality of side holes defined through
awall thereof and a root part which is closed or open due
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are compatible with other pedicle screw systems and/or spinal implants.

Embodiments of the invention may be applicable to patients with degenerative disc

A

J

disease, spinal stenosis, spondylolisthesis, spinal deformities, fractures,

pseudarthrosis, tumors, failed prior fusions, or other vertebral segment trauma and
disease.

[0024] It is noted that perfect alignment of the screws with one another is quite
difficult and requires great skill on the part of the surgeon to accomplish. Alignment
of the screws is even more difficult in minimally invasive/percutaneous procedures.
Alignment may further be complicated by the patient’s condition such as damaged or
diseased bone or other anatomical condition. Screws can be out-of-alignment not
only in one plane but in two and in some cases three planes. However, the polyaxial
seat of the screw of the present invention advantageously allows the seat to swivel on
top of the screw such that they may be lined up regardless of the orientation of the
screws’ axes and can even thus be made to accommodate a certain amount of
misalignment from difference in height once they are inserted into bone. The
polyaxial motion of the seat allows the rod channels to be lined-up so that the rod can
be placed or attached between the screws without having their axes perfectly aligned
to do so. Then the seat can be modified to eliminate motion and stabilize one or more

vertebral segments.

[0025] Other advantages will be apparent from the description that follows, including

the drawings and claims.

BRIEF DESCRIPTION OF THE DRAWINGS

[0026] The invention is best understood from the following detailed description when
read in conjunction with the accompanying drawings. It is emphasized that,
according to common practice, the various features of the drawings are not to-scale.
On the contrary, the dimensions of the various features are arbitrarily expanded or

reduced for clarity. Included in the drawings are the following figures:
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FIG. 1

(57) Abstract: A device for treating bone comprises a rigid body including a polymeric material extending over at least a target
portion thereof. The device further comprises a locking element extending into the bone and attached to the device by forming a
permanent bond therebetween by melting a portion of an outer surface of the locking element and the polymeric material.
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Figure 3 shows a cross-sectional view of a distal tip of the intramedullary nail of Fig. 2;

Figure 4 shows a perspective view of a locking element of the apparatus of Fig. 1;

Figure 5 shows a first perspective view of the fixation apparatus of Fig. 1 partially
inserted into the bone;

Figure 6 shows a second perspective view of the fixation apparatus of Fig. 1 partially
inserted into the bone and rotated about an axis of the bone relative to Fig. 5;

Figure 7 shows a perspective view of an end cap according to the present invention;

Figure 8 shows a cross-sectional view of a bore for receiving the end cap of Fig. 7;

Figure 9 shows a cross-sectional view of a bone plate according to another exemplary
embodiment of the invention;

Figure 10 shows a cross-sectional view of a further embodiment of a bone plate
according to the invention;

Figure 11 shows a cross-sectional view of a still further embodiment of a bone plate
according to the invention;

Figure 12 shows a cross-sectional view of an additional embodiment of a bone plate
according to the invention;

Figure 13 shows a cross-sectional view of an additional embodiment of a bone plate
according to the invention; and

Figure 14 shows a perspective view of the bone plate of Figure 13.

Detailed Description

[4] The present invention is directed to devices for stabilizing portions of bone which may be

employed either after a fracture or prophylactically to prevent fractures of weakened portions of

bone (i.e., due to tumor or disease). A device according to the present invention comprises an

implantable device (e.g., an intramedullary or extramedullary nail, bone plate, etc.) including
both metallic and polymeric components and adapted to fix portions of bone in a living body.
The present invention also teaches locking elements adapted to lock the device to the bone by
passing through holes in the device into the bone. Specifically, a device according to the present

invention is placed within or on a bone accbrding to methods known in the art and coupled to the

.
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(87) Abstract: A fastening apparatus includes a fastener and a fas-
tener receiving member. The apparatus enables the fastener to be af-
fixed to the fastener receiving member at a variable insertion angle
selected by the user and further provides an anti-unscrewing feature.
The fastener includes an elongate section and an adjoining head sec-
tion having at least one slot therein. The fastener receiving mem-
ber includes one or more apertures having a contact region through
which one or more corresponding fasteners can be inserted. The
contact region includes a matrix of protrusions having a density and
strength sufficient to render contact region tappable by the thread
of the head section of the fastener. The thread on the head section
is driven into the contact region at the selected insertion angle. As
a result, the protrusions project into the at least one slot to prevent
the fastener from backing out of the fastener receiving member. A
fastener driver is also disclosed.
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central axis of the aperture, thereby providing significant flexibility in practice.
The fastener is designed to include notches or slots that engage the tappable
region in an anti-unscrewing manner to prevent the fastener from backing out
of the plate. The bone screw/plate also provides a todl that permits removal of
a fastener which employs the anti-unscrewing technology.

While it is contemplated that the disclosure can be applied in a wide
range of fastening and fixation techniques, particular advantage is found in the
field of orthopaedic surgery. Embodiments of the disclosure can be practiced

in any surgical procedure that conventionally involves the use of bone

screw/plate systems. Examples include the treatment of general bone trauma,

stabilization of metaphyseal fractures, treatment of osteoporotic bones, bone

fusion, joint prosthesis, spinal alignment or correction, and the like.
According to one embodiment of the present disclosure, a surgical plate

- adapted for fixation with a bone screw is provided. The plate comprises first

and second opposing major surfaces, and an inside surface extending between
the first and second major surfaces. The inside surface defines an aperture
that is generally coaxially disposed about an aperture axis. A non-threaded
tappable contact region is disposed on the inside surface of the aperture. The
tappable contact region has a minimum inside diameter that is large enough to
permit a bone screw having at least one slot to pass therethrough at an
insertion angle defined between a longitudinal axis of the fastener and the
aperture axis. The tappable contact region is adapted for being tapped by an
external thread of the bone screw to affix the bone screw to the tappable
contact region at the insertion angle. The tappable contact region is further
adapted to engage the at least one slot of the fastener to prevent backing out
of the fastener from the aperture of the plate.

According to one aspect of this embodiment, the fastener has at least
one slot for permanently affixing the fastener to the plate. According to another
aspect, the fastener has a plurality of slots that facilitate removal of the anti-
unscrewing fastener from the plate.

According to a further aspect of this embodiment, a fastener driver
comprises slot engagement portions for deflecting protrusions of the tappable

4-
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fasteners and implants to bone. The invention also relates to a fixation apparatus and a method of fixation.



WO 2008/129241

FIG. 8D

20
FIG. 8C

2b-

Er 214 56

e/
W
PCT/GBzooosmzojf:g/ 125 24,/
&
©

/
1
!l -8

”
~

’ 7/‘

’
VD)
-’

]

—

FIG. 10

-

4
—~
" )

Y
AY

SUBSTITUTE SHEET (RULE 26)

-

16



10

15

20

25

30

E¥ U6, |
Wh 2308 /42 4 24,

WO 2008/129241 PCT/GB2008/001322

73

- Alternatively, the screw can be of a non-metallic material, for exarﬁple, PEEK;or PE.

The screw may also be of a SMP material which may be the same or different from the
SMP material of the plug. Preferably, the SMP material of the plug and fastener are
different. In this way, the plug and fastener will relax at different rates, which increases the
frictional stresses between the expanding fastener and plug thus improving the anchoring

effect of the fastener within the passage of the plug.

Preferably, the fixation apparatus comprises more than one plug and fastener.
Preferably, the fixation apparatus includes a support member for placing over the fractured

site so that the support meniber bridges the fracture. Preferably, the support member is a

plate. The plate can be substantially flat or configured to accommodate the shape of bone
to which it is attached. The plate may include holes for receiving the fasteners or may
have a suitable number of holes formed therein prior to use. In use, the plate is anchored
to the bone using a number of fasteners and plugs. The combination of plate, fasteners
and plugs provides a way of I'ocatin,g,‘realigning' and supporting the boné about the
fracture to aid healing.

Therefore, according to a third aépeét of the invention thefe,is provided a method of
bone fixation for repairing fractures comprising the steps of:-

forming cavities in the bone adjacent the fracture;
locating the fixation apparatus to the fractured area; and

expanding the plugs within'the cavities thus anchoring the fixation apparatus to the’

bone.

Typically, the cavities are formed using a conventional surgical drill and are of a
generally cylindrical shape mirroring the shape of a_conventional drill bit. However, the

cavity can be of any suitable shape; the plug being capable of expansion to fill the cavity

regardless of its shape. For example, the cavity can have a square, elliptical or hexagonal

cross section; the noncircular nature of the cavity further inhibiting rotational movement of

the plug and thus slippage within the cavity.
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(54) Elastisches Element zur Verwendung in einer Stabilisierungseinrichtung fiir Knochen und
Herstellungsverfahren fiir ein solches elastisches Element

(67)  Eswird ein elastisches Element (20) mit hoher
Biegesteifigkeit bei geringer Baulange zur Verwendung
in einer Stabilisierungseinrichtung (100) fir Knochen
oder Wirbel bereitgestellt. Das elastische Element (20)
ist als ein im wesentlichen zylindrischer Kérper ausge-
bildet, wobei ein aus mindestens zwei koaxialen Schrau-
benfedern bestehender elastischer Abschnitt vorgese-
hen ist. Die Windungen der Schraubenfedern weisen alle
die gleiche Steigung (o) auf und sind so angeordnet, dass
die Windungen (3) der einen Schraubenfeder zumindest
in einem Abschnitt zwischen den Windungen (4) der an-
deren Schraubenfeder verlaufen. Ferner weist das ela-
stische Element keine Bohrung auf, die sich ansonsten
entlang der Mittenachse M des Elements hatte erstrek-
ken kénnen. Das so ausgebildete elastische Element
(20) kann Teil einer Knochenschraube (60,80,101,101"),
eines Stabférmigen Elementes (50) oder anderer bei ei-
ner Stabilisierungseinrichtung (100) verwendeter Ele-
mente sein.
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Beschreibung

[0001] Die Erfindung betrifft ein elastisches Element
far die Verwendung in der Wirbels&ulen- oder Unfallchir-
urgie, ein Knochenverankerungselement, ein stabférmi-
ges Element und eine Stabilisierungseinrichtung jeweils
mit einem solchen elastischen Element, sowie ein Her-
stellungsverfahren fir ein solches elastisches Element.
[0002] Zur Fixierung von Knochenfrakturen oder zur
Stabilisierung der Wirbelséule sind Fixations- und Stabi-
lisierungseinrichtungen bekannt, die aus wenigstens
zwei im Knochen bzw. Wirbel verankerten und lber eine
Platte oder Uber einem Stab verbundenen Knochen-
schrauben bestehen. Derartige starre Systeme erlauben
keine Bewegung der relativ zueinander fixierten Kno-
chenteile oder Wirbel.

[0003] Fir bestimmte Indikationen ist jedoch eine dy-
namische Stabilisierung wilnschenswert, bei der die zu
stabilisierenden Knochenteile und Wirbel eine kontrol-
lierte begrenzte Bewegung zu einander ausfilhren kdn-
nen. Eine Méglichkeit fir die Realisierung der dynami-
schen Stabilisierungseinrichtung besteht in der Verwen-
dung eines elastischen Elementes anstelle eines die
Knochenverankerungselemente verbindenden starren
Stabes.

[0004] Aus der US 2003/0109880 A1 ist eine dynami-
sche Stabilisierungseinrichtung fiir Wirbel bekannt, die
eine erste und eine zweite im Wirbel zu verankernde
Schraube jeweils mit einem Aufnahmeteil zum Einlegen
einer die Schrauben verbindenden Feder und eine sol-
che Feder umfaBt. Die Feder selbst ist als Ganzes in
Form einer Schraubenfeder mit dicht benachbarten Win-
dungen nach Art einer Zugfeder ausgebildet und wird
Uber Klemmschrauben in den Aufnahmeteilen fixiert. Es
besteht hierbei jedoch die Gefahr, dass die Feder auf
Grund ihrer Elastizitdt dem Druck der Klemmschraube
ausweicht und somit die Fixierung zwischen der Kno-
chenschraube und der Feder gelockert wird. Ein weiterer
Nachteil der Vorrichtung besteht darin, dass die Elasti-
zitat der Feder bei ansonsten gleichen Federeigenschaf-
ten von der Lange der Feder abhéngt. Ferner ist die Bie-
gesteifigkeit der Feder insbesondere bei kurzen Baulén-
gen relativ gering.

[0005] AusderUS 6,162,223 ist eine Fixationseinrich-
tung fur ein Gelenk, z.B. flr ein Handgelenk oder ein
Kniegelenk, bekannt, bei der ein an seinen Enden mit
Knochenverankerungselementen verbundener Fixati-
onsstab zweiteilig ausgebildet ist, wobei die zwei Teile
des Fixationsstabs {iber ein flexibles Kupplungsteil mit-
einander verbunden sind und wobei die Fixationsstébe
um das Kupplungsteil auBerhalb des Kdrmers ange-
bracht sind. Die beiden Teile des Fixationsstabs sind mit
dem Kupplungsteil nichtfest verbunden, sondern kénnen
sich entlang einer Bohrung in dem Kupplungsteil frei be-
wegen. Der Durchmesser des Kupplungsteil ist auf
Grund der Art der Verbindung mit dem zweiteiligen Fixa-
tionsstab immer gréBer als der Durchmesser des Fixati-
onsstabs. Diese bekannte Fixationseinrichtung ist auf
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Grund ihres komplizierten und volumindsen Aufbaus
zum kdrperinternen Einsatz an der Wirbels&ule oder an-
deren Knochen nicht geeignet. Insbesondere die Reali-
sierung eines solchen flexiblen Kupplungsteils mit hoher
Biegesteifigkeit erfordert ein groBes Bauvolumen.
[0006] Es ist Aufgabe der Erfindung, ein elastisches
Element bereit zu stellen, das eine hohe Biegesteifigkeit
bei geringer Baulange hat, sowie leicht zu handhaben ist
bei gleichzeitig hoher Sicherheitim Einsatz, und welches
mit anderen Elementen in méglichst vielfaltiger Weise zu
einer dynamischen Stabilisierungseinrichtung flir Wirbel
oder Knochen kombiniert werden kann. Ferneristes Auf-
gabe der Erfindung, ein Herstellungsverfahren fir das
elastische Element bereit zu stellen.

[0007] Die Aufgabe wird geldst durch ein elastisches
Element nach dem Patentanspruch 1 und ein Verfahren
zumHerstellen eines solchen elastischen Elements nach
dem Patentanspruch 15.

[0008] Weiterbildungen der Erfindung sind in den Un-
teranspriichen angegeben.

[0009] Die Erfindung weist den Vorteil auf, dass ein
elastisches Element zugleich kompaktund mit hoher Bie-
gesteifigkeit ausgebildet ist. Dies istinsbesondere fiir An-
wendungen an der Wirbelséule und dort insbesondere
an der Halswirbelséule von Bedeutung, wo der zu Ver-
fiigung stehende Platz im Vergleich zu Anwendungen an
der Lendenwirbelsaule deutlich geringer ist.

[0010] Femerweistdie Erfindung den Vorteil auf, dass
ein elastisches Element wahlweise mit starren stabfor-
migen Elementen verschiedener L&nge zu einem elasti-
schen stabférmigen Element kombinierbar ist oder mit
verschiedenen Schéften und/oder Képfen zu einer Kno-
chenschraube mit elastischen Eigenschaften kombinier-
bar ist. Das elastische stabférmige Element bzw. die
Knochenschraube weisen dann in Abhéngigkeit von dem
verwendetem elastischen Element vorgegebene elasti-
sche Eigenschaften wie eine bestimmte Kompressions-
und Extensionsfahigkeit in axialer Richtung, sowie eine
bestimmte Biege- und Tersionssteifigkeit auf.

[0011] Insbesondere kann das elastisches Element
mit stabférmigen Bauteilen verschiedener Dicke oder mit
in der Wirbelsaulen- und/oder Unfallchirurgie zu verwen-
denden Platten unterschiedlicher Form und L&nge ver-
bunden werden.

[0012] Weitere Merkmale und ZweckméBigkeiten er-
geben sich aus der Beschreibung von Ausflihrungsbei-
spielen anhand der Figuren.

[0013] Von den Figuren zeigen:

Fig. 1 ein elastisches Element mit einer Doppel-
schraubenfeder nach einer ersten Ausflih-
rungsform der Erfindung;

Fig. 2 eine schematische Darstellung der Dop-

pelschraubenfeder des elastischen Ele-
ments aus Fig. 1 einmal als Ganzes (Fig.
2a) und in Explosionsdarstellung (Fig. 2b);
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(54) Title: METHOD AND DEVICE FOR MEASURING BLOOD FLOW IN THE BONE AFTER A FRACTURE

FIGURE 5K

4 (57) Abstract: The invention relates to a method and device for measuring blood flow in the bone after a fracture, mainly femoral
neck fracture, wherein a hole is drilled into the bone, preferably through the neck of the femur into the head of the femur. The method
includes the steps of inserting the metal sleeve of an osteoscope into the hole; inserting the optics of an osteoscope is inserted into the
metal sleeve and focused on the cavity created by the drill; filling the device and the cavity with a physiological solution such that
the pressure of the solution is above the systolic blood pressure; decreasing the pressure of the solution while observing the cavity
¢r, through the osteoscope, and recording the pressure in the system at the commencement of bleeding. The device includes a metal
w= sleeve (2) of an osteoscope to be inserted into a bore drilled in the fractured bone; an optics (1) of an osteoscope to be inserted into
said metal sleeve (2) and connected to a visual display (6) of the osteoscope; a reservoir (5) with physiological solution connected
& to the metal sleeve (2); means for controlling the pressure of the solution; a manometer for monitoring the pressure of the solution;

5798

& and manometer for measuring the blood pressure of the patient.
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(64)  Platte zur Fixierung von Knochenfragmenten

(67)  Die Erfindung betrifft eine Platte zur Fixierung pressten Formkdrper aus Draht besteht, vorzugsweise
von Knochenfragmenten, wobei die Platte aus einem ge- einem gepressten Gestrick.
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(54)

(57) - Vis d'ostéosynthése et de compression auto-
taraudante et auto-forante.

- Linvention concerne une vis d’ostéosynthése et de
compression formée par un coms longitudinal
comprenant :

- une partie proximale (2) formée par une téte de vis (3)
pourvue d’unfiletage (4), ladite partie proximale (2) étant
d’un diamétre supérieur a celui du reste de la vis,

- une partie intermédiaire (5) dépourvue de filetage,

- une partie distale (6) pourvue d'un filetage (7),

Vis d ’osteosynthese et de compression auto-taraudante et auto-forante

- une paire de gorges (10) présentes au niveau de la
partie distale (6) et de la partie proximale (2),

la gorge (10) présente au niveau de la partie distale (6)
étant de forme hélicoidale, la zone terminale (8) de la
partie distale (6) étant pourvue de moyens de préparation
(11) dans les fragments d’os d'un logement destiné a
recevoir les parties intermédiaire (5) et distale (6), com-
prenant au moins une dent (11A).

- Vis d’'ostéosynthése & compression.

Printed by Jouve, 75001 PARIS (FR)



er 2AS67193

1 EP 2 156 799 A2 -2

Description

[0001] La présente invention se rapporte au domaine
technique des vis chirurgicales, en particulier aux vis
d'ostéosynthése destinées & assurer la solidarisation et

lacompression de deuxfragments d’os en vue de réaliser

une ostéosynthése rapide avec formation d’un cal os-
seux, la présente invention s’appliquant plus particulie-
rement a la solidarisation de petits fragments d’os tels
gue ceux des phalanges d’orteils ou de doigts.

[0002] La présente invention concerne une vis d’os-
téosynthése et de compression destinée a la coaptation
de petits fragments d’os, formée par un corps longitudinal
unique comprenant :

- une partie proximale formée par une téte de vis pour-
vue d'un filetage externe, ladite partie proximale
étant d'un diametre supérieur a celui du reste de la
vis,

- une partie intermédiaire dépourvue de filetage,
- une partie distale pourvue d'un filetage externe.

[0003] Lors de la rupture de fragments d’os de talille
réduite, tels que ceux de phalanges ou d’orteils, la petite
dimension des os ou fragments d’os concemée pose des
problémes délicats a résoudre au praticien chargé de
réduire la fracture puis de remettre en place les os avec
suffisamment de compression pour assurer une bonne
résorption de la fracture.

[0004] En effet, on sait que pour assurer une ostéo-
synthése rapide des deux fragments d’'os entre eux, se
concrétisant par la formation rapide d’un cal osseux de
bonne qualité afin de permettre un retour rapide a une
fonction normale, la mise en place et fixation relative des
deux petits fragments d’'os doit étre réalisée avec une
compression longitudinale relative des deux fragments
d'os.

[0005] Il est bien évident que compte-tenu de la trés
faible dimension des fragments d’os impliqués, et corré-
lativement des vis d’ostéosynthése utilisées, la mise en
compression longitudinale des deux fragments d’os con-
cernés est difficile a réaliser.

[0006] La maitrise de ce type d’intervention chirurgi-
cale est de plus particuliérement importante et délicate,
dans la mesure ol les manipulations imposées par la
petite taille des os et des vis sont difficiles, alors que le
positionnement relatif des petits fragments d’os entre eux
ainsi que leur compression et mise en place définitive
doivent étre réalisés avec une grande précision s'agis-
sant, dans le cas d’os de la main et du pied en particulier,
de restaurer la totalité des fonctions de mobilité, telles
gue les fonctions de manipulation ou de marche.
[0007] C'est ainsi que lon connait déja l'utilisation
d’agrafes mises en place directement sur les deux frag-
ments d'os & solidariser. Une telle technique est assez
mal adaptée au type d’intervention chirurgicale considé-
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rée, dans la mesure ol la mise en place des agrafes
relativement aux parties osseuses ne permet pas d'as-
surer une position parfaite des fragments d’os a solida-
riser. De plus, il est pratiquement impossible d’obtenir
une fixation en compression avec des agrafes.

[0008] C’estainsiqu’il a déja été proposé d'utiliser des
vis d’'ostéosynthése du genre de celles utilisées pour la
coaptation d’os de dimension importante et qui soient a
méme d’assurer, en plus de la solidarisation des os, une
fonction supplémentaire de mise en compression longi-
tudinale.

[0009] Ainsi,iladéjaété proposé d'utiliser une vis d’os-
téosynthése et de compression comprenant une partie
proximale formée par une téte de vis pourvue d’un file-
tage externe, et présentant un diamétre supérieur au res-
te de la vis. Cette vis présente une partie intermédiaire
dépourvue de filetage afin d’assurer un glissement relatif
amélioré des fragments d’os & solidariser lors du vissage
de la vis, ladite partie intermédiaire se poursuivant par
une partie distale pourvue elle aussi d’unfiletage externe.
[0010] De telles vis améliorent grandement les condi-
tions d’intervention chirurgicale, en raison de 'améliora-
tion des facilités de mise en place qu’elles procurent.
[0011] Néanmcins, de telles vis souffrent toujours d’in-
convénients liés en particulier & un certain nombre d’opé-
rations supplémentaires imposées au chirurgien telles
que la réalisation de forage préalable pour assurer une
bonne tenue mécanique des filets de la vis a |a fois pour
la partie distale et pour la partie proximale dont le dia-
métre de téte est supérieur. Ceci multiplie donc les opé-
rations imposées au chirurgien etaugmente ladurée d’in-
tervention.

[0012] Des améliorations notables ont été apportées
a ce type de vis mais elles ont essentiellement porté sur
augmentation des capacités de compression de ces vis,
par exemple par I'incorporation d’un double filet distal,
sans pour autant s’attacher au temps global de linter-
vention chirurgicale touten conservant d’excellentes pro-
priétés de compression et de tenue mécanique.

[0013] Onconnalt également les vis classiques chirur-
gicales auto-perforantes et auto-taraudantes, la partie
taraudante de ces vis connues étant néanmoins limitée
a la partie distale de la vis. En effet, les vis connues de
I'art antérieur possédent une téte de vis non filetée que
I'on doit précisément enfouir également dans I'os en réa-
lisant un chambrage préalable adapté & I'aide d’un outil
spécifique. Ces vis nécessitent donc Futilisation d’un outil
supplémentaire, ce qui implique une opération addition-
nelle conduisant & un nombre de manipulations accrues,
a un risque supplémentaire d’incidents ou de mise en
place défectueuse, ce qui au total se traduit par un al-
longement de lintervention chirurgicale.

[0014] La présente invention vise en conséquence a
porter reméde aux différents inconvénients énumérés
précédemment et a proposer une nouvelle vis d'ostéo-
synthése et de compression destinée a la coaptation de
petits fragments d’os, qui soit auto-perforante et auto-
taraudante de maniére a simplifier et maitriser au mieux
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(54) Title: FIXATION SYSTEM

(57) Abstract: The present invention relates to a system for internal fixa-
tion of bone fragments (4a, 4b) in a fracture (3) or of bones in a bone
structure, which system comprises a plate (1 ) and at least two fixing ele-
ments (2) which can be screwed into the plate. With the object of provid-
ing a fixation system which affords largely unlimited freedom of choice as
to where fixing elements may be screwed into the plate, the plate (1 ) is
adapted to being applied abutting against bone fragments (4a, 4b) in the
fracture (3) or against bones in the bone structure and is made of a materi-
al which can be shaped to the bone fragments or bones against which the
plate is intended to abut. The material of the plate (1 ) is UHMWPE (ultra
high molecular weight polyethylene) with an elasticity which makes it
possible to screw fixing elements in the form of screws (2) in at any de-
sired locations in the plate in such a way that the screws are locked in the
plate by friction with respect to movements in axial, rotary and angular
directions. Screwing the screws (2) into bone fragments (4a, 4b) in the
fracture (3) or into bones in the bone structure results in fixation of said
bone fragments or bones.
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(54) Title: EXTERNAL FIXATOR

(57) Abstract: An external fixator system (2) includes a fixation bar (6), a
fixation pin (8), and a clamp assembly (10). The clamp assembly includes
a first jaw pair (14), a second jaw pair (16), and a first spring (18) insert.
The first jaw pair has a first upper jaw component (20) and a first lower
jaw component (22) that collectively define a first passage configured to
receive the fixation bar. The second jaw pair has a second upper jaw com-
ponent (26) and a second lower jaw component (28) that collectively de-
fine a second passage (30) configured to receive the fixation pin. The first
spring insett is positioned within the first passage and interposed between
the first upper jaw component and the first lower jaw component. Ad-
vancement of the fixation bar into the first passage canses deflection of the
first spring insert.
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EXTERNAL FIXATOR
FIELD
[0001] This application relates generally to the field of orthopaedics, and more
e

specifically to external fixators used to secure reduced long bones.
BACKGROUND
[0002] External fixation is a surgical treatment used to set bone fractures in which

a cast would not allow proper alignment of the fracture. In this kind of reduction, holes
are drilled into uninjured areas of bones around the fracture and special bolts or wires are
screwed or otherwise advanced into the holes. Outside the body, a rod or a curved piéce
of metal with special joints joins the bolts to make a rigid support. External fixation is
usually used when internal fixation is contraindicated, often to treat open fractures, or as
a temporary solution.

[0003] There are two main types of external fixation. One is known as mono-
lateral fixation where the metal external structure is on one side of the limb. The other is
circular fixation, in which the metal structure is circular or an arch and surrounds the
limb. Installation of the external fixator is performed in an operating room, normally
under general anesthesia. Removal of the external frame and bolts can be done with no
anesthesia in an office visit. Circular fixation external fixators are often used for
fractures of long bones that are weight bearing such as the femur and tibia. It is known
that bearing weight through a fracture by walking on it, for example, with the added

support of the external fixator frame actually helps fractures to heal.
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(54) Title: FRACTURE FIXATION APPARATUS

(57) Abstract: An apparatus for treating a bone fracture compris-
es an intramedullary rod (12) extending through a first bone seg-
ment of a fractured bone. A lag screw assembly (14) extends
through a first transverse aperture in the rod, while a control mem-
ber (16) extends through a second transverse aperture longitudi-
nally offset from the first aperture. The lag screw assembly in-
cludes a lag screw engaged to the second bone segment and a
locking sleeve (40) mounted over a proximal pottion of the lag
screw. The locking sleeve defines a groove (44) aligned with the
second aperture. The control member includes a distal portion
penetrating the bone segments, an intermediate portion configured
to engage the second aperture, and an enlarged head (65) config-
ured to slidably engage the groove. The groove includes a termi-
nus that contacts the head of the control member after a predeter-
mined amount of lateral migration of the lag screw as the fracture
collapses.
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(54) Title: TEXTURED MEDICAL IMPLANTS

Native surface roughness

“protected” area

Micro-pattered "bone
. contacting” surface

A=100-200pym ; B = 1- 2mm ; C = 20- 50pm
FIG. 3

(57) Abstract: There invention relates to a medical implant having a therapeutic agent immobilised thereon, the implant having a
surface asperity such that the therapeutic agent is localised on the implant in a manner whereby the therapeutic agent does not
come into contact with the host tissue during implantation.
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SUMMARY OF THE INVENTION

According to a first aspect of the invention there is provided a medical
implant having a therapeutic agent immobilised thereon, at least a portion
of the implant on which the therapeutic agent is immobilised having a
tissue-contacting surface with an asperity such that the therapeutic agent
does not extend beyond the tissue-contacting surface of the implant

According to a second aspect of the invention there ‘is provided a method
of producing a medical implant having a therapeutic agent immobilised
thereon, at least a portion of the implant on which the therapeutic agent is
immobilised having a tissue-contacting surface with an asperity such that
the therapeutic agent does not extend beyond the tissue-contacting
surface of the implant, said method comprising the steps of;

i) forming at least one intrusion and/or a plurality of protrusions on

‘the implant surface;

if) immobilising a therapeutic agent within the intrusion and/or within

the space between the protrusions

According to a third aspect of the invention there is provided an implant or
a method as herein described with reference to the accompanying Figures

and Examples.

The term "medical implant” herein refers to medical devices which are

indwelling or implanted in an animal, including humans and non-human

animals. These implants can be either permanent or temporary.
Examples of such medical implants include orthopaedic implants such as

joint -prostheses, screws, nails, nuts, bolts, plates, rods, pins, wires,

inserters, osteoports, spinal cages, external fixaters such as halo systems

and other orthopaedic devices for stabilization or fixation of fractures or E&—

disarticulations. Other devices may include non-orthopaedic devices such
as tracheostomy devices, intraurethral and other genitourinary implants, -
stylets, dilators, stents, wire guides and access ports of subcutaneously
implanted vascular catheters.
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(54) Title: BONE CONNECTING DEVICE
GH RHDOBH: BEAER

[B91]

AA HUMERUS
BB TROCHLEA
CC TROCHLEAR NOTCH

DD RADIUS
7 ULNA

(57) Abstract: Provided is a bone connecting device
which can prevent postoperative discomfort expetienced
by an operated patient, shows little postoperative mot-

phological change and can prevent the application of a

non-inherent restriction on the movable range of the el-
bow joint due to the deformation of the articular surface

morphology of the trochlear notch that is caused by a

morphological change. A bone connecting device (A)
comprising an intramedullary nail (1) which can be in-
serted into the ulnar marrow, a fixing washer (2) provid-
ed with a spike (21) which can be set up on the outer

face in the olecranal side of the ulna, a base fixing screw

(3) and top fixing screws (4) and auxiliary screws (5)

each in a required number. In the intramedullary nail

(1), a screw hole (11), which is formed in the basal end

part and in which the base fixing screw (3) can be
screwed, and a top fixing screw-through hole (12),
which is formed in the front end side and penetrates in
the direction crossing the lengthwise direction, are
formed. In the fixing washer (2), a base fixing screw-
through hole (22), through which the base fixing screw
(3) passes, and an auxiliary screw-through hole (23),
through which the auxiliary screw (5) passes, are

formed.
67 B9
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(54) Title: INTRAMEDULLARY NAIL

(57) Abstract: An intramedullary nail (100) for stabilizing a fractured bone is provided with at least a first duct (101) for at least
partially receiving a bonding agent liquefiable by the application of energy. The duct (101) extends continuously from a proximal
region of the nail (100) to a distal region of the nail (100) and whereas in the distal region the nail (100) is provided by at least
one opening (102) connecting the duct (101) with an outer surface of the nail (100). When using the intramedullary nail (100), it
is no longer necessary for distal locking to carry out the difficult process of precisely drilling a hole into the bone in order to be
able to set locking bolts or screws, which simplifies the process and avoids the need for additional incisions. A target device is no
longer necessary. Using a bonding agent that may be activated by energy allows for fast activation in the right moment (i. e. when
the intramedullary nail is correctly positioned within the bone).
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