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JOINT DEVICE AND METHOD

HEID OF INVENTION

[0001] 'The presentinvention relates generally to a medical device for implantation in

a joint, and a method of providing said medical device.

BACKGROUND

[0002] <bintosteoarthritis is a syndrome in which lowgrade inflammation results in

pain in the joints, caused by abnormal wearing of the cartilage that acts as a cushion
inside if the joint. This abnormal wearing of the cartilage also results in a decrease of
the joints lubricating fluid called synovial fluid. Jbint osteoarthritis is estimated to affect

80% of all people over 65 years of age, in more or less serious forms.

[0003] 'The presenttreatment for joint osteoarthritis comprises NSAID drugs, local
injections of hyaluronic acid or glucocorticoid to help lubricating the joint, and
replacing parts of the joint with a prosthesis through orthopedic surgery.

[0004] 'The replacing of parts of the jointis one of the most common surgeries to
date performed at hundreds of thousands of patients in the word every year. The most
common method comprises placing a metal prosthesis in Femur and a plastic bowl in
acetabulum. This operation is usually done through a lateral incision in the hip and
upper thigh and through, fascia lata and the lateral muscles of the thigh. To getaccess
to the hip joint, the supporting hip joint capsule attached to femur and Ilium of pelvis
needs to be penetrated, making it difficult to geta fully functional joint after the
surgery. Femur is then cut at the neck with a bone saw and the prosthesis is placed in
femur either with bone cement or without. Acetabulum is slightly enlarged using an

acetabular reamer, and the plastic bowl is positioned using screws or bone cement.

[0005] 'The surgery typically requires one week of hospitalization due to the

increased risk of infection. The recovery process is on average about 6 weeks, but
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even after this period the patient should not perform any physical activates that places
large strain on the joint

[0006] Conventional orthopedic surgery has drawbacks in thatitis highly invasive,
which damages the ligaments, tendons and surrounding tissue such that they are
weakened. Some of the ligaments surrounding the joints, such as the ligaments of the
hip and knee joint capsules never fully regain their strength once they are severed,
resulting in the patient getting a limited motion range and/ or load carying capability.
The large incisions are needed since the prosthetic parts usually are of considerable
size and needs to be placed in contact with the joint through the incision. Making a
large incision creates a large surface exposed to the threat of bacterial and/ or viral
infections and extends the needed hospital stay.
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SUMMARY

[0007] A mould adapted to be infroduced into a joint of a human patient for
resurfacing atleast one carrying contacting surface of the jointis provided. The mould
is adapted to receive material for resurfacing atleast one carrying contacting surface
of the joint. The mould comprises a mould material adapted to be affected by a fluid
injected into said mould such that said mould melts or is resorbed by the human body

after having served its purpose.

[0008] According to one embodiment the mould comprises a hyaluronanbased
material, in which case the mould could be adapted to receive hyaluronidase, and
wherein the material of said mould is affected by the injection of the hyaluronidase
such that the mould melts or is resorbed faster than without the injection of the

hyaluronidase.

[0009] According to one embodiment the mould comprises a fibrinbased material,
in which case the mould could be adapted to receive plasmin, and wherein the
material of said mould is affected by the injection of the plasmin such that the mould

melts or is resorbed faster than without the injection of the plasmin.

[00010] According to one embodiment the mould comprises a collagenbased
material, in which case the mould could be adapted to receive collagenase, and
wherein the material of said mould is affected by the injection of the collagenase such

that the mould melts or is resorbed faster than without the injection of the collagenase.

[00011] According to one embodiment the mould comprises a chitosanbased
material, in which case the mould could be adapted to receive lysozyme, and
wherein the material of said mould is affected by the injection of the lysozyme such
that the mould melts or is resorbed faster than without the injection of the lysozyme.

[00012] In any of the embodiment herein, the mould material could be adapted to be
melted by the temperature of the received material.
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[00013] The received material could in any of the embodiment herein comprise at
least one material selected from the group consisting of: polytetrafluoroethylene,
perfluoroalkoxy, fluorinated ethylene propylene, polyethylene, and acrylic polymer
mixed with alumina trihydrate.

[00014] According to one embodiment, the mould could be adapted to be melted by

the received material having a temperature in the interval 40 — 60 degrees Celsius, or
in the interval 60 — 90 degrees Celsius, or in the interval 90 — 200 degrees Celsius, or
in the interval 200 — 400 degrees Celsius or more than 400 degrees Celsius.

[00015] According to yet another embodiment, the mould could be collapsible such
that said mould can be introduced into the hip joint through a hole in any of: the pelvic

bone, the femoral bone and the hip joint capsule.

[00016] According to yet another embodiment, the mould could be collapsible such
that said mould can be introduced into the knee joint through a hole in any of: the

femoral bone, the tibia bone and the knee joint capsule.

[00017] The mould according to any one of the embodiments could further comprise
an injecting entrance in said mould adapted to receive injected material into said

mould.

[00018] A mould adapted to be introduced into a joint of a human patient for
resurfacing atleast one carrying contacting surface of the joint is further provided. The
mould is adapted to receive material for resurfacing atleast one carmying contacting
surface of the joint. The mould comprises a first material adapted to enclose a second
material injected into said mould, the first and said second material is the same
material, such that the first and said second material forms a substantially homogenous

material for resurfacing atleast one carrying contacting surface of the joint.
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[00019] The mould could according to one embodiment be collapsible such
that the mould can be introduced into the hip joint through a hole in any of:

the pelvic bone, the femoral bone and the hip joint capsule.

[00020] According to yet another embodiment, the mould could be collapsible such
that the mould can be introduced into the knee joint through a hole in any of’ the

femoral bone, the tibia bone and the knee joint capsule.

[00021] The mould could further comprising an injecting entrance in said mould
adapted to receive injected material into said mould.

[00022] 'The first and second material in any of the embodiments could comprise a
material selected from the group consisting of> polytetrafluoroethylene,
perfluoroalkoxy, fluorinated ethylene propylene, polyethylene, and acrylic polymer

mixed with alumina trihydrate.

[00023] A system comprising the mould according to any one of the preceding
embodiments, and an injecting member in connection with said mould, adapted to
inject a fluid into said mould is further provided.

[00024] 'The injecting member comprises atleast one container, a fluid conduit, and a
fluid injecting element adapted to be in connection with said mould.

[00025] According to one embodiment, the fluid injecting member could comprise
two containers, and wherein the first and the second containers could be adapted to
hold different fluids.

[00026] According to yet another embodiment, the injecting member further
comprises a mixing unit adapted to mix said fluids contained in said two containers.

[00027] According to yet another embodiment, the system further comprises at least
two different fluids each adapted to be contained within one of said two containers,

wherein one of said two fluids is adapted to actas catalyzing agent.
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[00028] The system could further comprises a fluid adapted to be injected into said
mould, wherein said fluid is adapted to cure and change from a fluid to fixed form.
The fluid could be adapted to be cured by UVdight or by a gas serving as catalyzing

agent

[00029] 'The injecting member could according to one embodiment comprise atleast

one bent portion, which could be bent at an adjustable angle.

[00030] According to yet another embodiment, the system could further comprise a
heating element adapted to heat said container for heating the fluid contained therein.

[00031] According to yet another embodiment, the heating element could be adapted
to heat the fluid to a temperature in the interval 40 — 60 degrees Celsius, or in the
interval 60 — 90 degrees Celsius, or in the interval 90 — 200 degrees Celsius, or in the
interval 200 — 400 degrees Celsius or more than 400 degrees Celsius.

[00032] According to yet another embodiment, the system further comprises a
radiation source adapted to radiate said container for sterilizing the fluid contained

therein.

[00033] According to yet another embodiment, the fluid comprises atleast one
antibacterial substance, wherein said material adapted to be injected into said mould
is held sterile by said atleast one antibacterial substance. In other embodiments, the

container has antibacterial inner surfaces, adapted to be in contact with said fluid.

[00034] In any of the embodiments herein, the device or system could be adapted to
receive a fluid material having a melting point in the interval 40 — 60 degrees Celsius,
orin the interval 60 — 90 degrees Celsius, or in the interval 90 — 200 degrees Celsius,
orin the interval 200 — 400 degrees Celsius or more than 400 degrees Celsius.

[00035] 'The fluid in any of the embodiments herein could comprise atleast one
material selected from the group consisting of> polytetrafluoroethylene,
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perfluoroalkoxy, fluorinated ethylene propylene, polyethylene, and acrylic polymer
mixed with alumina trihydrate.

[00036] A medical device for providing a joint surface is further provided. The
medical device could comprise a mould adapted to be introduced into a joint of the
patient, and a material adapted to cure within said mould for resurfacing atleast one
carrying contacting surface of the joint. The mould could comprise a mould material
adapted to be affected by the material adapted to cure within said mould, such that

said mould melts or is resorbed by the human body after having served its purpose.

[00037] The medical device could be adapted for resurfacing atleast one of: the hip
joint caput femur surface, the hip joint acetabulum surface, the femoral knee joint
surface, and the tibia knee joint surface. The material adapted to cure could comprise
atleast one material selected from the group consisting of: polytetrafluoroethylene,
perfluoroalkoxy, fluorinated ethylene propylene, polyethylene, and acrylic polymer
mixed with alumina trihydrate.

[00038] A method of providing an artificial hip joint surface using a mould is further
provided. The method comprises the steps of: the mould being placed inside of the hip
joint, the mould being injected with a fluid adapted to cure, the fluid curing inside of
the hip joint, the mould being affected by a fluid injected into said mould, the mould
being resorbed by the human body or melted by the injected material, and the fluid
adapted to cure serving as artificial hip joint surface.

[00039] A method of providing an artificial knee joint surface using a mould is further
provided, the method comprises the steps of: the mould being placed inside of the
knee joint, the mould being injected with a fluid adapted to cure, the fluid curing
inside of the knee joint, the mould being affected by a fluid injected into said mould,
the mould being resorbed by the human body or melted by the injected material, and
the fluid adapted to cure serving as artificial knee joint surface.
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[00040] The methods could further comprise the step of heating said fluid to a
temperature of more than 40 degrees Celsius for transforming said fluid from a solid to
a fluid, and said injected fluid transforming to a solid when received in said mould, or
heating said fluid to a temperature of more than 60 degrees Celsius for transforming
said fluid from a solid to a fluid, and said injected fluid transforming to a solid when
received in said mould, or heating said fluid to a temperature of more than 90 degrees
Celsius for transforming said fluid from a solid to a fluid, and said injected fluid
transforming to a solid when received in said mould, or heating said material to a
temperature of more than 200 degrees Celsius for transforming said material into a
fluid, or heating said fluid to a temperature of more than 400 degrees Celsius for
transforming said fluid from a solid to a fluid, and said injected fluid transforming to a

solid when received in said mould.

[00041] According to one embodiment, the step of placing the mould into the hip
joint comprises the step of introducing the mould through a hole in the pelvic bone or a
hole in the femoral bone or a hole in the hip joint capsule. Or the step of placing said
mould into the knee joint comprises the step of introducing said mould through a hole

in the femoral bone or a hole in the tibia bone or a hole in the knee joint capsule.

[00042] A method for treating hip joint osteoarthritis in a human patient by providing
atleast one hip joint surface is further provided. The hip joint comprises a caput femur
and an acetabulum. The method comprising the steps of: cutting the skin of the human
patient, dissecting an area of the pelvic bone on the opposite side from the
acetabulum, creating a hole in said dissected area, said hole passing through the
pelvic bone and into the hip joint of the human patient, placing a mould between the
acetabulum and the caput femur, and injecting material into said mould for providing

atleast one hip joint surface.

[00043] The mould could be resorbable or adapted to melt by the material being
heated.
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[00044] According to one embodiment, the step of cutting the skin of the human
patient could be performed in the abdominal wall of the human patient. According to
another embodiment, the step of dissecting an area of the pelvic bone comprises
dissecting in atleast one of the following areas: the abdominal cavity, an area

between peritoneum and the pelvic bone, the pelvic area, and the inguinal area.

[00045] A method for resurfacing atleast one carmrying contacting surface of a hip
joint of a human patient is further provided. The hip joint comprising an acetabulum
and a caput femur having contacting carrying surfaces carrying weight in the hip joint,
the method comprising the steps of: inserting a needle or a tube like instrument into the
patient's hip joint, using the needle or tube like instrument to fill the hip joint with a
fluid, placing atleast one arthroscopic camera and atleast one instrument in the
patient's hip joint, introducing a mould passing into the hip joint, placing a mould
between the acetabulum and the caput femur, and said mould being injected with a
fluid adapted to cure, said fluid curing inside of the hip joint, said mould being
affected by a fluid injected into said mould, said mould being resorbed by the human
body or melted by the injected material, and said fluid adapted to cure serving as
artificial hip joint surface.

[00046] A method for resurfacing atleast one carrying contacting surface of a hip
joint of a human patient is further provided, the hip joint comprising an acetabulum
and a caput femur having contacting carrying surfaces carrying weight in the hip joint,
the method comprising the steps of: inserting a needle or a tube like instrument into the
patient s abdomen, using the needle or tube like instrument to fill the abdomen with a
gas, placing atleast two laparoscopic trocars in the patient s abdomen, inserting a
camera through one of the laparoscopic trocars into the patient's abdomen, inserting
atleast one dissecting tool through one of said atleast two laparoscopic trocars,
dissecting an area of the pelvic bone on the opposite side from the acetabulum,
creating a hole in said dissected area, said hole passing through the pelvic bone and
into the hip joint of the human patient, introducing a mould passing into the hip joint,
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placing said mould between the acetabulum and the caput femur, the mould being
injected with a fluid adapted to cure, said fluid curing inside of the hip joint, said
mould being affected by a fluid injected into said mould, said mould being resorbed
by the human body or melted by the injected material, and said fluid adapted to cure
serving as artificial hip joint surface.

[00047] A method for resurfacing atleast one carmrying contacting surface of a knee
joint of a human patient is further provided. The knee joint comprises the femoral bone
and the tibia bone having contacting carrying surfaces carrying weight in the knee
joint, the method comprising the steps of: inserting a needle or a tube like instrument
into the patient's knee joint, using the needle or tube like instrument to fill the knee joint
with a fluid, placing atleast one arthroscopic camera and atleast one instrument in
the patient's knee joint, introducing a mould passing into the knee joint, placing a
mould between the femoral bone and the tibia bone, injecting said mould with a fluid
adapted to cure, said fluid curing inside of the hip joint, said mould being affected by
a fluid injected into said mould, said mould being resorbed by the human body or
melted by the injected material, and said fluid adapted to cure serving as artificial hip

joint surface.

[00048] A method for resurfacing atleast one carmrying contacting surface of a knee
joint of a human patient is further provided. The knee joint comprises the femoral bone
and the tibia bone having contacting carrying surfaces carrying weight in the knee
joint, the method comprises the steps of' inserting a needle or a tube like instrument
into the patient's knee joint, using the needle or tube like instrument to fill the knee joint
with a gas, placing atleast one arthroscopic camera and atleast one surgical
instrument in the patient' s knee joint, dissecting an area of the tibia bone, creating a
hole in said dissected area, said hole passing through the tibia bone and into the knee
joint of the human patient, infroducing a mould through said hole passing into the hip
joint, placing said mould between the femoral bone and the tibia bone, injecting said
mould with a fluid adapted to cure, said fluid curing inside of the hip joint, said mould
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being affected by a fluid injected into said mould, said mould being resorbed by the
human body or melted by the injected material, and said fluid adapted to cure serving
as artificial hip joint surface.

[00049] Another objectis to provide a mould adapted to be introduced into a joint of
a human patient for resurfacing carrying contacting surfaces of said joint. The mould is
adapted to receive material for resurfacing the carrying contacting surfaces of the
joint. Furthermore the mould is adapted to be resorbed by the human body or melt
after having served its purpose. The injecting of a material enables a less invasive
procedure of resurfacing carying contacting surfaces of said joint.

[00050] According to one embodiment the mould further comprises an injecting

member in connection with the mould and adapted to inject material into the mould.

[00051] According to one embodiment the mould is adapted to be introduced into the
hip joint through a hole. The hole could be placed in atleast one if: the pelvic bone,

the femoral bone and the hip joint capsule.

[00052] According to one embodiment the mould according to any of the
embodiments above comprises a biocompatible material adapted to be resorbed by
the human body, such as a collagen type of substance. According to other
embodiments the biocompatible material is adapted to be melted by the injected
substance.

[00053] The mould according to any of the embodiments herein could further
comprise an injecting entrance in said mould being adapted to receive injected
material into the mould.

INJECTING MEMBER

[00054] According to one embodiment the mould comprises injecting member

adapted to inject material into a mould. The injecting member could comprise atleast
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one container, a material injecting member in connection with the mould and a

material driving member in connection with the material injecting member.

[00055] According to one embodiment the injecting member adapted to inject
material into the mould, further comprises a second container. The first and second
containers could be adapted to hold different fluids. In the embodiment where the
injecting member comprises a second container it is conceivable that the injecting
member further comprises a mixing unit adapted to mix the fluids contained in said

two containers.

[00056] 'The fluid is preferably adapted to harden afier the injecting into the mould,
either on its own or by use of a catalyzing agent. In the case where the injecting
member comprises two different fluids, one of the fluids could be adapted to actas
catalyzing agent. kis furthermore conceivable that the material or fluid is adapted to
harden using UVdight, radiation, catalysing gas or thermal change.

SYSTEM

[00057] A second aspectis a system for treating osteoarthritis in a hip joint. The
system comprises a mould adapted to be infroduced into a joint of a human patient for
resurfacing atleast one camrying contacting surface of the hip joint. The mould is
adapted to receive material for resurfacing atleast one carrying contacting surface of
the hip joint, and the mould is adapted to be resorbed by the human body or melt after
having served its purpose. The system also comprises an injecting member in
connection with the mould and adapted to inject material into the mould. According to
another embodiment the injecting member adapted to inject material into the mould is
further adapted to be bent. The injecting member could be bent using a fixed angle,
an adjustable angle, a parallel displaced partor section, or a flexible part or section.

[00058] 'The fluid or material adapted to be injected into the mould in the hip or knee
joint is preferably kept sterile. This could be done by means of heat, radiation,
antibacterial substances, or antibacterial surfaces. The mould could be adapted to be
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introduced into the knee joint through a hole in the femoral bone, into the knee joint
through a hole in the tibia bone or into the knee joint through a hole in the knee joint
capsule.

[00059] The mould according to any of the embodiments herein could further be
adapted to be resorbed by the human body within one to six months or substantially
resorbed by the human body within 6-8 weeks.

[00060] According to one embodiment the mould is adapted to be melted at40
degrees Celsius or higher, according to a second embodiment the mould is adapted to
be melted at 60 degrees Celsius or higher, according to a third embodiment the mould
is adapted to be melted at 90 degrees Celsius or higher, according to a fourth
embodiment the mould is adapted to be melted at 200 degrees Celsius or higher, and
according to a fifth embodiment the mould is adapted to be melted at400 degrees

Celsius or higher.

[00061] According to one embodiment the systemis adapted to be used in
connection with the hip joint, and in another embodiment the system is adapted to be

used in connection with the knee joint

[00062] According to one embodiment the material is adapted to be injected as a
fluid and further adapted to become fixed form, when received into the mould, and the
material becomes a fluid ata temperature of more than 40 degrees Celsius. According
to yet another embodiment the material becomes fluid ata temperature of more than
60 degrees Celsius. According to yet another embodiment the material becomes fluid
ata temperature of more than 90 degrees Celsius. According to yet another
embodiment the material becomes fluid ata temperature of more than 200 degrees
Celsius. According to yet another embodiment the material becomes fluid ata
temperature of more than 400 degrees Celsius.

[00063] The medical device according to any of the embodiments could comprise at
least one material selected from a group consisting of: polytetrafluoroethylene,
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perfluoroalkoxy and fluorinated ethylene propylene. kis furthermore conceivable that
the material comprises a metal alloy, such as coboltchromium or titanium or stainless
steel, or polyethylene, such as crosslinked polyethene or gas sterilized polyethene. The
use of ceramic material is also conceivable, in the contacting surfaces or the entire
medical device such as zirconium ceramics or alumina ceramics. According to one

embodiment the medical device comprises a hydroxy-apatite coating.

[00064] In other embodiments the medical device could comprise fluoropolymer
resins, Kevlar and/ or acrylic polymer mixed with alumina trihydrate.

[00065] MEIHIOD

[00066] A method for resurfacing atleast one carmrying contacting surface of a knee
joint of a human patient is further provided. The knee joint comprising the femoral
bone and the tibia bone having contacting carrying surfaces carrying weight in the
knee joint, the method comprises the steps of: creating a hole passing into the knee
joint, placing a mould between the femoral bone and the tibia bone, and injecting
material into said mould for replacing and resurfacing atleast one of said carrying
contacting surfaces of the knee joint.

[00067] According to one embodiment the method further comprises the step of the
mould being melted by the injected material, and/ or resorbed by the human body.

[00068] According to one embodiment the method further comprises the step of
heating the material to a temperature of more than 40 degrees Celsius for transforming
said material into a fluid, and the injected fluid material transforming to a fixed form

when received in said mould.

[00069] According to another embodiment the method further comprises the step of
heating the material to a temperature of more than 60 degrees Celsius for transforming
said material into a fluid, and the injected fluid material transforming to a fixed form

when received in said mould.
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[00070] According to yet another embodiment the method further comprises the step
of heating the material to a temperature of more than 90 degrees Celsius for
transforming said material into a fluid, and the injected fluid material transforming to a

fixed form when received in said mould.

[00071] According to yet another embodiment the method further comprises the step
of heating the material to a temperature of more than 200 degrees Celsius for
transforming said material into a fluid, and the injected fluid material transforming to a

fixed form when received in said mould.

[00072] According to yet another embodiment the method further comprises the step
of heating the material to a temperature of more than 60 degrees Celsius for
transforming said material into a fluid, and the injected fluid material transforming to a

fixed form when received in said mould.

[00073] According to one embodiment of the method, the mould is adapted to be
introduced into the hip joint through a hole in the pelvic bone, according to another
embodiment the mould is adapted to be introduced into the hip joint through a hole in
the femoral bone and according to a third embodiment the mould is adapted to be
introduced into the hip joint through a hole in the hip joint capsule.

[00074] According to another embodiment of the method, the mould is adapted to be
introduced into the knee joint through a hole in the femoral bone, the tibia bone or

knee joint capsule.

[00075] A third aspectis a method for resurfacing atleast one carrying contacting
surface of a hip joint of a human patient. The hip joint comprises an acetabulum and a
caput femur. The method comprises the steps of: creating a hole passing into said hip
joint, placing a mould between the acetabulum and the caput femur, and injecting
material into the mould for resurfacing the carrying contacting surfaces of the hip joint.
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[00076] The method could also be a method for treating hip joint osteoarthritis in a
human patient by providing atleast one hip joint surface. The hip joint comprising a
caput femur and an acetabulum. The method comprising the steps of: cutting the skin
of the human patient, dissecting an area of the pelvic bone on the opposite side from
the acetabulum, creating a hole in the dissected area, the hole passing through the
pelvic bone and into the hip joint of the human patient. Further, the method comprises
the steps of: placing a mould between the acetabulum and the caput femur, and
injecting material into the mould providing atleast one hip joint surface.

[00077] According to a one embodiment the methods above could further comprise
the step of the mould being resorbed by the human body.

[00078] In a different embodiment the mould is adapted to be melted by the material
being heated.

[00079] A method for treating hip joint osteoarthritis in a human patient by providing
atleast one knee joint surface is further provided. The knee joint comprises a femoral
bone and a tibia platform. The method comprises the steps of: cutting the skin of the
human patient, dissecting an area of the femoral bone, creating a hole in the dissected
area passing through the femoral bone and into the knee joint of the human patient,
placing a mould between the femoral bone and the tibia platform, and injecting
material into the mould providing atleast one knee joint surface. The mould of the
method could according to one embodiment be resorbable or adapted to melt by said

material being heated.

[00080] A further method of treating hip joint osteoarthritis in a human patient by
providing atleast one knee joint surface is provided. The knee joint comprises a
femoral bone and a tibia platform, the method comprising the steps of: cutting the skin
of the human patient, creating a hole in the dissected area, the hole passing through
the tibia bone and into the knee joint of the human patient, placing a mould between
the femoral bone and the tibia platform, and injecting material into said mould
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providing atleastone knee joint surface. The mould could be adapted to be
resorbable or adapted to melt when heated.

[00081] A further method of treating hip joint osteoarthritis in a human patient is
provided. The knee joint comprises a femoral bone and a tibia platform, the method
comprising the steps of: cutting the skin of the human patient, creating a hole in said
dissected area, said hole passing through the knee joint capsule and into the knee joint
of the human patient, placing a mould between the femoral bone and the tibia
platform, and injecting material into the mould providing atleast one knee joint
surface. The mould could be adapted to be resorbable or adapted to melt when
heated.

[00082] A method for resurfacing atleast one carrying contacting surface of a hip
joint of a human patient, said hip joint comprising an acetabulum and a caput femur
having contacting carrying surfaces carrying weight in the hip joint, the method
comprising the steps of: inserting a needle or a tube like instrument into the patient's
hip joint, using the needle or tube like instrument to fill the hip joint with a fluid,
placing atleast one arthroscopic camera and atleast one instrument in the patient s
hip joint, introducing a mould passing into the hip joint, placing a mould between the
acetabulum and the caput femur, and injecting material into said mould for replacing
and resurfacing atleast one of said carrying contacting surfaces of the hip joint.

[00083] Furthermore a method of resurfacing atleast one camrying contacting surface
of a hip joint of a human patient is provided. The knee joint comprising the femoral
bone and the tibia bone having contacting carrying surfaces carrying weight in the
knee joint, the method comprising the steps of: inserting a needle or a tube like
instrument into the patient's knee joint, using the needle or tube like instrument to fill the
knee joint with a fluid, placing atleast one arthroscopic camera and atleast one
instrument in the patient' s knee joint, infroducing a mould passing into the knee joint,
placing a mould between the femoral bone and the tibia bone, and injecting material
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into the mould for replacing and resurfacing atleastone of the carrying contacting
surfaces of the knee joint.

[00084] A further method for resurfacing atleast one carrying contacting surface of a
knee joint of a human patient is provided. The knee joint comprising the femoral bone
and the tibia bone having contacting carrying surfaces carrying weight in the knee
joint, the method comprising the steps of: inserting a needle or a tube like instrument
into the patient's knee joint, using the needle or tube like instrument to fill the knee joint
with a gas, placing atleast one arthroscopic camera and atleast one surgical
instrument in the patient' s knee joint, dissecting an area of the tibia bone, creating a
hole in the dissected area, the hole passing through the tibia bone and into the knee
joint of the human patient, infroducing a mould through said hole passing into the hip
joint, placing the mould between the femoral bone and the tibia bone, and injecting
material into the mould for providing atleast one knee joint surface. The mould
according to any of the embodiments herein could be adapted to be resorbable or
adapted to melt when by the contact with the injected material

[00085] 'The joint surface could comprise at least one artificial femoral surface or at
least one artificial tibia surface. The medical device according to any of the
embodiments could comprise atleast one material selected from a group consisting of:
polytetrafluoroethylene, perfluoroalkoxy and fluorinated ethylene propylene. kis
furthermore conceivable that the material comprises a metal alloy, such as cobalt-
chromium or titanium or stainless steel, or polyethylene, such as crosslinked
polyethylene or gas sterilized polyethylene. The use of ceramic material is also
conceivable, in the contacting surfaces or the entire medical device such as zirconium
ceramics or alumina ceramics. According to one embodiment the medical device

comprises a hydroxy-apatite coating.

[00086] In other embodiments the medical device could comprise fluoropolymer
resins, Kevlar and/ or acrylic polymer mixed with alumina trihydrate.
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[00087] In any of the methods above the step of cutting the skin of said human patient
could be performed in the abdominal wall of the human patient. The step of dissecting
an area of the pelvic bone could comprises dissecting in atleast one of the following
areas: the abdominal cavity, an area between peritoneum and the pelvic bone, the

pelvic area, and the inguinal area.

[00088] According to yet another embodiment, a method for treating hip joint
osteoarthritis in a human patient by providing atleast one hip joint surface is provided.
The hip joint comprising a caput femur and an acetabulum. The method could
comprise the steps of: cutting the skin of said human patient, creating a hole in the
dissected area, the hole passes through the femoral bone and into the hip joint of the
human patient. The method further comprises the steps of: placing a mould between
the acetabulum and the caput femur, and injecting material into the mould providing at

least one hip joint surface.

[00089] According to yet another embodiment, a method of treating hip joint
osteoarthritis in a human patient by providing atleast one hip joint surface is provided.
The hip joint comprises a caput femur and an acetabulum. The method comprises the
steps of: cutting the skin of said human patient, creating a hole in said dissected area,
said hole passing through the hip joint capsule and into the hip joint of the human
patient. W hereafter a mould is placed between said acetabulum and said caput femur,
material is injected into said mould providing at least one hip joint surface.

[00090] According to yet another embodiment, a method for treating a hip jointof a
human patient by providing atleast one hip joint surface is provided. The hip joint
comprises a caput femur and an acetabulum. The method comprises the steps of:
inserting a needle or a tube like instrument into the patient's body, using the needle or
tube like instrument to fill an area of the hip joint with gas thereby expanding a cavity,
placing atleasttwo laparoscopic trocars in the patient's body, inserting a camera
through one of the laparoscopic trocars into the patient s abdomen, inserting atleast
one dissecting tool through one of the atleast two laparoscopic trocars, dissecting an
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area of the pelvic bone on the opposite side from said acetabulum. W hereafter the
method comprises the steps of: creating a hole in the dissected area, the hole passing
through said pelvic bone and into said hip joint of said human patient, placing a
mould between said acetabulum and said caput femur, and injecting material into said

mould for providing atleast one hip joint surface.

[00091] According to yet another embodiment a method for treating a hip joint of a
human patient by providing atleast one hip joint surface is provided. The hip joint
comprises a caput femur and an acetabulum, the method comprises the steps of:
inserting a needle or a tube like instrument into the patient's body, using the needle or
tube like instrument to fill an area of the hip joint with gas thereby expanding a cavity,
placing atleasttwo laparoscopic trocars in the patient's body, inserting a camera
through one of the laparoscopic trocars into the patient's body, inserting at least one
dissecting tool through one of the atleast two laparoscopic trocars, dissecting an area
of the hip joint, creating a hole in the dissected area, said hole passing through the
femoral bone and into the hip joint of the human patient, placing a mould between the
acetabulum and the caput femur, and injecting material into the mould for providing at

least one hip joint surface.

[00092] According to yet another embodiment a method for treating a hip jointof a
human patient by providing atleast one hip joint surface is provided. The hip joint
comprises a caput femur and an acetabulum. The method comprises the steps of:
inserting a needle or a tube like instrument into the patient's body, using the needle or
tube like instrument to fill the patient's abdomen with gas thereby expanding a cavity,
placing atleasttwo laparoscopic trocars in the patient's body, inserting a camera
through one of the laparoscopic trocars into the patient's abdomen, inserting atleast
one dissecting tool through one of the atleast two laparoscopic trocars, dissecting an
area of the hip joint, creating a hole in the dissected area, said hole passing through
the hip joint capsule and into the hip joint of said human patient, placing a mould
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between said acetabulum and said caput femur, and injecting material into said mould

for providing atleast one hip joint surface.

[00093] The mould in any of the embodiments above could be adapted to be

resorbable or adapted to melt after having served its purpose as mould.
[00094] MEDICALDEVICE

[00095] A fourth aspect concems a medical device for treating joint osteoarthritis by
providing a joint surface. The medical device is made inside of the joint by injecting

material into a mould.

[00096] According to one embodiment the medical device comprises atleast one
artificial hip joint surface, which could be atleast one of an artificial caput femur
surface and an artificial acetabulum surface.

[00097] According to one embodiment the medical device the joint surface comprises

atleast one artificial knee joint surface.

[00098] The medical device should serve as carrying contacting joint surface and for
that purpose the medical device could comprise fluoropolymers, such as:
polytetrafluoroethylene, perfluoroalkoxy and fluorinated ethylene propylene.

[00099] A method of treating hip joint osteoarthritis in a human patient by providing
an artificial hip joint surface using a mould is further provided. The method comprises
the steps of: the mould being placed inside of said hip joint, the mould being injected
with a fluid adapted to harden, the fluid hardening inside of said hip joint, the mould
being resorbed by the human body, and the hardened fluid serving as artificial hip

joint surface.

[000100] A different embodiment of the method is a method of treating knee joint
osteoarthritis in a human patient by providing an artificial knee joint surface using a
mould. The method comprises the steps of: the mould being placed inside of said knee
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joint, the mould being injected with a fluid adapted to harden, the fluid hardening
inside of said knee joint, the mould being resorbed by the human body, and the
hardened fluid serving as artificial knee joint surface.

[000101] A method of creating the medical device according to any of the
embodiments above using the mould according to any of the embodiments above is
also provided.

[000102] According to one embodiment the fluid is adapted to be injected with such
a high temperature to affect the nerve cells in the resurfacing contacting surface to

damage the nerve cells o reduce pain.

[000103] Pease note that any method or part of method may be combined with any
other method or part of method to create any combination of methods or parts of
methods.
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BRIEF DESCRIPTION OF DRAWINGS

[000104] The embodiments are now described, by way of example, with reference to

the accompanying drawings, in which:

[000105] Fig
[000106] Fig
[000107] Fig
[000108] Fig
[000109] Fig
[000110] Fig
[000111] Fig
[000112] Fig
[000113] Fig
[000114] Fig
[000115] Fig
[000116] Fig
[000117] Fig

[000118] Fig

pelvic bone,

[000119] Fig

view,

. 1 shows the hip joint in section,

. 2 shows a lateral view of a conventional hip joint surgery,

. 3 shows a lateral view of a conventional hip joint surgery,

. 4a shows an anterior view of the knee joint,

. 4b shows a side view of the knee joint,

. 5 shows the creation of a large hole in the pelvic bone,

. 6 shows the creation of a small hole in the pelvic bone,

. 7 shows the creation of a hole in the femoral bone,

. 8 shows the creation of a hole in the hip joint capsule,

. 9 shows an instrument adapted to ream, in a first state,

. 10 shows an instrument adapted fo ream, in a second state,
. 11 shows an instrument adapted to ream, from underneath,
. 12 shows an instrument adapted fo ream, when reaming,

. 13 shows an arthroscopic camera being placed in a second hole in the

. 14a shows an incision in the knee of a human patient, in an anterior
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[000120] Fig. 14b shows two laparoscopic incisions in the knee of a human patient,

in an anterior view,
[000121] Fig. 15a shows an instrument for inserting a mould,
[000122] Fig. 15b shows an instrument for inserting a mould, in section,

[000123] Fig. 15¢ shows an instrument for inserting a mould, comprising a flexible

part or section,
[000124] Fig. 16a shows an instrument for inserting a mould,

[000125] Fig. 16b shows an instrument for inserting a mould, comprising a parallel

displaced part or section,
[000126] Fig. 16c shows an instrument for inserting a mould, comprising two joints,

[000127] Fig. 17 shows the placing of a mould in the hip joint through the pelvic

bone,

[000128] Fig. 18a shows the placing of a mould in the hip joint through the femoral

bone,

[000129] Fig. 18b shows the placing of a mould in the hip joint through the femoral

bone,

[000130] Fig. 18c shows the placing of a mould in the hip joint through the femoral

bone,
[000131] Fig. 18d shows the mould in place in the hip joint,
[000132] Fig. 19 shows the placing of a mould in the knee joint,

[000133] Fig. 20 shows an instrument injecting a fluid info the mould in the knee

joint,
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[000134] Fig. 21 shows an instrument injecting a fluid into the mould in the hip joint,
through the pelvic bone,

[000135] Fig. 22 shows an instrument injecting a fluid into the mould in the hip joint,

through the femoral bone,

[000136] Fig. 23 shows an instrument injecting a fluid into the mould in the hip joint,
through the hip joint capsule,

[000137] Fig. 24 shows the hip joint in section, after a fluid has been injected,

[000138] Fig. 25a shows a prosthetic part being used to close a hole in a pelvic

bone,

[000139] Fig. 25b shows how sections of a prosthetic part is used as support against

the edges of the hole in a pelvic bone,

[000140] Fig. 25¢ shows the insertion of a prosthetic part in a hole in a pelvic bone,

[000141] Fig. 26a shows how screws are being used to fixate a bone plug or a

prosthetic part in a hole in a pelvic bone of a human patient,

[000142] Fig. 26b shows the hip joint in section when fixation elements are placed,
[000143] Fig. 26c shows the hip joint in section when fixation elements are placed,
[000144]

[000145] Fig. 26d shows the hip joint in section when fixation elements are placed,

[000146] Fig. 27a shows the knee joint when an injecting member injects a fluid into

a mould,

[000147] Fig. 27b shows the knee joint when an injecting member injects a fluid into

a mould, in a laparoscopic embodiment,
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[000148] Fig. 28 shows a human patient in a lateral view when an injecting member

injects a fluid into a mould,

[000149] Fig. 29 shows an injecting member in further detail,
[000150] Fig. 30 shows an injecting member, comprising a flexible part or section,

5 [000151] Fig. 31 shows an injecting member, comprising two oints.
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DETAILED DESCRIPTION

[000152] Before the present invention is described, it is to be understood that the
terminology employed herein is used for the purpose of describing particular
embodiments only and is not intended to be limiting, since the scope of the present

invention will be limited only by the appended claims and equivalents thereof.

[000153] It must be noted that, as used in this specification and the appended claims,

" ou

the singular forms “a,” “an,” and “the” include plural referents unless the context

clearly dictates otherwise.

[000154] Also, the term “about” is used to indicate a deviation of +/- 2 % of the
given value, preferably +/- 5 %, and most preferably +/- 10 % of the numeric values,

where applicable.
[000155] In addition fo the above, the following terms will be used:

[000156] Biocompatible material is to be understood as being a material with low
level of immune response. Biocompatible materials are sometimes also referred to as
biomaterials. Analogous is biocompatible metals a metal with low immune response
such as fitanium or tantalum. The biocompatible metal could also be a biocompatible

alloy comprising at least one biocompatible metal.

[000157] Form fitting is to be understood as an element having a part or section
which is adapted to enable a mechanical connection of said element to at least one
other element using said part or section. Form fitted structure is a structure of an

element which enables form fitting.

[000158] Elasticity is to be understood as a materials ability to deform in an elastic

way.
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[000159] Elastic deformation is when a material deforms under stress (e.g. external
forces), but returns to its original shape when the stress is removed. A more elastic
material is to be understood as a material having a lower modulus of elasticity. The
elastic modulus of an object is defined as the slope of its stress-strain curve in the
elastic deformation region. The elastic modulus is calculated as stress / strain, where
stress is the force causing the deformation, divided by the area to which the force is

applied; and strain is the ratio of the change caused by the stress.

[000160] Stiffness is to be understood as the resistance of an elastic body to

deformation by an applied force.

[000161] Functional hip movements are to be understood as movements of the hip
that at least partly correspond to the natural movements of the hip. On some occasions
the natural movements of the hip joint might be somewhat limited or altered after hip
joint surgery, which makes the functional hip movements of a hip joint with artificial

surfaces somewhat different than the functional hip movements of a natural hip joint.

[000162] The functional position of an implantable medical device or prosthesis is the

position in which the hip joint can perform functional hip movements.

[000163] Functional hip joint is a hip joint that can perform functional hip movements

either with or without an implanted medical device or prosthesis.

[000164] The medical device according to any of the embodiments could comprise at
least one material selected from a group consisting of: polytetrafluoroethylene (PTFE),
perfluoroalkoxy (PFA) and fluorinated ethylene propylene (FEP). It is furthermore
conceivable that the material comprises a metal alloy, such as cobalt-chromium-
molybdenum or titanium or stainless steel, or polyethylene, such as cross-inked
polyethylene or gas sterilized polyethylene. The use of ceramic material is also
conceivable, in the contacting surfaces or the entire medical device such as zirconium
ceramics or alumina ceramics. The part of the medical device in contact with human

bone for fixation of the medical device to human bone could comprise a poorhouse
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structure which could be a porous micro or nano-structure adapted to promote the
growth-in of human bone in the medical device for fixating the medical device. The
porous structure could be achieved by applying a hydroxy-apatite (HA) coating, or a
rough open-pored titanium coating, which could be produced by air plasma spraying,
a combination comprising a rough open-pored fitanium coating and a HA top layer is
also conceivable. The contacting parts could be made of a self lubricated material
such as a waxy polymer, such as PTFE, PFA, FEP, PE and UHMWPE, or a powder
metallurgy material which could be infused with a lubricant, which preferably is a
biocompatible lubricant such as a Hyaluronic acid derivate. It is also conceivable that
the material of contacting parts or surfaces of the medical device herein is adapted to
be constantly or intermittently lubricated. According to some embodiments the parts or
portions of the medical device could comprise a combination of metal materials
and/or carbon fibers and/or boron, a combination of metal and plastic materials, a
combination of metal and carbon based material, a combination of carbon and plastic
based material, a combination of flexible and stiff materials, a combination of elastic

and less elastic materials, Corian or acrylic polymers.

[000165] In the following a detailed description of embodiments will be given. In the
drawing figures, like reference numerals designate identical or corresponding elements
throughout the several figures. It will be appreciated that these figures are for
illustration only and are not in any way restricting the scope. Thus, any references to
direction, such as “up” or “down”, are only referring to the directions shown in the

figures. Also, any dimensions etc. shown in the figures are for illustration purposes.

[000166] Fig. 1 shows the hip joint of a human patient in section. The hip joint
comprises a caput femur 5 placed at the very top of collum femur 6 which is the top
part of the femur bone 7. The caput femur is in connection with the acetabulum 8
which is a bowl shaped part of the pelvic bone 9. Both the caput femur surface 10
and the acetabulum surface 11 is covered with articular cartilage 13 which acts as a

cushion in the hip joint. In patients with hip joint osteoarthritis, this articular cartilage
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13 is abnormally worn down or often down due to a low grade inflammation. The hip
joint is surrounded by the hip joint capsule 12 which provides support for the joint and
hinders luxation. After conventional hip joint surgery, penetrating the hip joint capsule
12, the capsule 12 is dramatically weakened due fo the limited healing possibilities of
its ligament tissue. By performing hip joint surgery without damaging the hip joint
capsule 12 the patient can fully recover and place equal amount of strain on an

artificial joint as is possible on a natural one.

[000167] Fig. 2 shows a lateral view of a conventional hip joint surgery where an
incision 112 is made in the tight 113 enabling the surgeon to reach the femur bone 7
on which the caput femur 5 is located. In a conventional hip joint surgery the hip joint

is accessed through the hip joint capsule.

[000168] Fig. 3 shows the placing of an artificial caput femur surface 45 on the caput

femur 5 in conventional surgery.

[000169] Fig. 4a shows the knee joint J of a left knee of a human in an anterior view.
The lower extremity 211 of femur or the femoral bone 210 supplies the knee joint
surface of the femoral bone, whereas the upper exiremity of tibia 510 or the shinbone
supplies the lower knee joint surface. The lower part of the leg comprises tibia 510 or
the shinbone and fibula 511 or the calf bone. Furthermore fig. 4 shows the knee joint

when a resurfacing 213 of a knee joint J surface has been performed.

[000170] 4b shows the knee joint in section from the side. The condyles 105 is the
lower extremity of the femoral bone 210 and makes up the sides of the upper part of
the knee joint. Tibia 510 or the shinbone constitutes the lower part of the knee joint,
tibia is in connection with fibula 511 or the calf bone, tibia and fibula constitutes the

bones of the lower part of the leg.

[000171] Fig. 5 shows an embodiment wherein the mould is to be used for
resurfacing the hip joint. For placing the mould in the hip joint the hip joint needs to be

reached, with reference to fig. 1 this could be through a hole placed in the pelvic bone
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9, the femoral bone 7 or the hip joint capsule 12. Fig. 5 shows the hole 18 in the
pelvic bone 9 according to a first embodiment, the hole 18 is large which allows the

mould to pass through said hole 18 in its full functional size.

[000172]

[000173] Fig. 6 shows the hole 20 according to a second embodiment wherein the
hole 20 created in a surgical or laparoscopic method is much smaller allowing the
surgical instrument creating the hole to be smaller, and thus the incision and dissection
performed in the human body. To place the mould in the joint in this embodiment the

mould needs to be flexible or collapsible.

[000174] Fig. 7 shows the hip joint in section when creating a hole in the femur bone
7. The hole in the femur bone passes through the caput femur 5 into the hip joint and

enables the surgeon to reach the hip joint.

[000175] Fig. 8 shows the hip joint in section when creating a hole in the hip joint
capsule 12. The hole in the hip joint capsule passes into the hip joint and enables the

surgeon to reach the hip joint.

[000176] Before the introduction of a mould or material into the hip joint the hip joint
surfaces could need to be prepared. This preparation could be performed by reaming

the acetabulum and/or the caput femur surface.

[000177] Fig. 9 shows a reamer according to a first embodiment wherein said
reamer is expandable. The expandable reamer comprises at least one reaming blade
40 which comprises a reaming surface 41a,b. Said expandable reamer could be
adapted to ream the acetabulum 8, the caput femur 5 or both. In the embodiment
where said expandable reamer is adapted to ream the acetabulum 8 said reaming
surface 41a is located on the exterior part of the at least one reaming blade 40,
whereas in the embodiment when said expandable reamer is adapted to ream the

caput femur 5, said reaming surface 41b is located on the interior part of the at least
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one reaming blade 40. According to a second embodiment said expandable reamer
is adapted fo ream both the acetabulum and the caput femur, in which case the
reamer has reaming surfaces 41a,b both on the exterior and the interior part of the at

least one reaming blade 40.

[000178] Fig. 10 shows the expandable reamer according to the first embodiment

wherein the reaming blades 40 can be folded towards a center of the semi-sphere that
the expandable reamer produces in its expanded state, shown in fig. 15. The folding
of the reaming blades 40 enables the expandable reamer to be introduced into a hip
joint through a hole smaller than the area possible to ream using said expandable

reamer.

[000179] Fig. 11 shows the interior said of the expandable reamer with the reaming
blades 40. In the embodiment when the expandable reamer is adapted to ream the
caput femur said interior side of the at least one reaming blade 40 comprises a

reaming surface 41b.

[000180] Fig. 12 shows the expandable reamer according to any of the embodiments
when reaming said acetabulum 8 and/or said coput femur 5. The reamer can be
adapted to be operated manually or by means of a rotating, vibrating or oscillating

operating device.

[000181] To get a view inside the hip joint it is conceivable that the surgeon can
make a second hole in the pelvic bone, the femoral bone or the hip joint capsule to

insert a camera.

[000182] Fig. 13 shows the hip joint in section wherein a second hole 18b in the
pelvic bone 9 enables the surgeon to place a camera 34 into the hip joint, preferably

used in a laparoscopic method.
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[000183] Fig. 14a shows the knee 214 in an anterior view and the creation of a hole
passing info the knee joint J enabling the placing of a mould 81 inside of the knee

joint J for resurfacing the knee joint surface of femur 210 or tibia 510.

[000184] Fig. 14b shows the knee 214 in an anterior view and the creation of a
smaller hole for a laparoscopic/arthroscopic method, the hole passing into the knee
joint J enabling the placing of a mould 81 inside of the knee joint J for resurfacing the

knee joint surface of femur 210 or tibia 510.

[000185] After the preparation of the surfaces the mould needs to be inserted into

either the hip joint or the knee joint.

[000186] Fig. 15a shows an instrument for placing a mould 81 in the hip joint or the
knee joint through a hole in the pelvic bone, the femur bone, the hip joint capsule or
an area of the knee. The instrument comprises a piston 89 for transporting the mould

81 into the joint.

[000187] Fig. 15b shows a section of the surgical instrument comprising a tube like

element 90 for housing of said mould 81.

[000188] Fig 15¢ shows the surgical instrument according to another embodiment in
which the surgical instrument comprises a flexible or bent part 91 improving the reach
of the surgical instrument. The surgical instrument according to any of the embodiments
can be used fo place said mould 81 inside of a joint in any of the ways described in

the following embodiments.

[000189] Fig. 16a shows an instrument adapted to insert the mould 81 in a hip joint
or a knee joint, according to a second embodiment. According to this embodiment the
surgical instrument comprises a gripping portion 76 and a handling portion 77.
According to the embodiments shown in fig. 14a,b,c the instrument further comprises a

rofation element 78 that enables the gripping part 76 to rotate in relation to the
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handling part 77, however it is equally conceivable that the surgical instrument lacks

this rotation element 78.

[000190] Fig. 16b shows the surgical instrument adapted to insert the mould 81 in a
hip joint or a knee joint, according to a third embodiment. According to this

embodiment the surgical instrument further comprises a parallel displaced section 79,
which increases the reach of the instrument and facilitates the reaching of the hip joint

through a hole in the pelvic bone, the femoral bone or the hip joint capsule.

[000191] Fig. 16c shows the surgical instrument adapted to insert the mould 81 in a
hip joint, according to a third embodiment. According to this embodiment the surgical
instrument further comprises two angle adjusting members 80a, b. The angle adjusting
members could be adjustable for varying the angle of said gripping part 76 in relation
to the handling portion 77, or fixed in an angle suitable for operating in a joint
through a hole in the pelvic bone, the femur bone, the hip joint capsule or an area of

the knee joint.

[000192] Figures 17 — 24 shows the insertion and use of a mould produced from a
biologically resorbable polymer film. Said mould is made to fit into the acetabular
fossa and to define the shape of an acetabular cup. The mould is sterilized and

evacuated.

[000193] The sterile mould is inserted in a hip joint, and a liquid polymer mixture is
injected into said mould, filling said mould, whereby said mold in its filled state takes
the shape of an acetabular cup. The polymer mixture is cured in said mould, and
retains the shape defined by said mould, whereupon said polymer film forming the

mould is resorbed, leaving a cured polymer solid in the shape of an acetabular cup.

[000194] The biologically resorbable film is chosen from films and membranes made
of polylactide polymers, polyglycolide polymers, polycaprolactone polymers, or

lactide/glycolide copolymers, or lactide/caprolactone cellulose-based film; a
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hyaluronan-based film, a fibrin-based film, a collagen-based film, a chitosan-based film

or combinations thereof.

[000195] A non-limiting example of a bioabsorbable membrane is the Cytoskin™
membrane (Biogeneral Inc., San Diego, CA, USA] available in a thickness of 12 pm to
150 pm. Other bioabsorbable materials are exemplified by the Purasorb® product line
(Purac Biomaterials, Gorinchem, The Netherlands). The Purasorb® materials can be
processed by conventional processing techniques, such as extrusion, compression
molding and injection molding, and can be subjected to different sterilization
techniques. These materials are commercially available in the form of various
resorbable orthopedic implant devices. With the advantages of excellent
biocompatibility and biodegradability they serve as the matrix in a wide variety of
applications to treat injuries of the muscoskeletal system in areas such as sports
medicine, frauma and spinal surgery. Further, the properties of the Purasorb®

polymers can be failored to the application to meet all the design criteria.

[000196] Clinical experience in a large number of cases shows that a lactic acid -
glycolic acid copolymer is resorbed in 12 — 15 months in craniosynostosis surgery. It is
very likely that the resorption time in a joint would be shorter, as the film will be subject

to mechanical wear.

[000197] The liquid polymer mixture is chosen from polytetrafluoroethylene,
perfluoroalkoxy propylene, fluorinated ethylene propylene, polyethylene, and highly

crosslinked polyethylene.

[000198] Another example of embodiment is a resorbable mould with accelerated
resporption. The biological resorption of the mould is accelerated by the introduction
of an agent taking part in, or accelerating, the resorption. When the film for example
comprises a hyaluronan-based material, hyaluronidase can be added in a suitable
amount, when the film comprises a fibrin-based material, plasmin is added in a

suitable amount, when the film comprises a collagen-based material, collagenase is
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added in a suitable amount, and when the film comprises a chitosan-based material,

lysozyme is added in a suitable amount.

[000199] Another example of embodiment is a resorbable mould with inner coating.
As in the previous embodiments the mould is produced from a biologically resorbable
polymer film, for example but not limited to the Cytoskin™ membrane (Biogeneral
Inc.). The inside of the mould is coated with a biocompatible compound which
improves the properties of the acetabular cup, for example reduced friction, increases
surface strength, reduces wear etc. A non-limiting example of such coating is a
biocompatible phospholipid polymer, 2-methacryloyloxyethy! phosphorylcholine (MPC)
shown to form a hydrated lubricating layer, significantly decreasing friction and wear,

reducing the amount of wear particles compared to uncoated joint surfaces.

[000200] When the mould is filled with the polymer mixture intended to form the
acetabular cup, the MPC-coating will be grafted into the outer surface of the solid
polymer, significantly reducing friction and wear. The mould itself will be resorbed
through the action of natural resorption mechanisms, or resorption mechanisms
augmented through the addition of suitable agents, as described above, exposing the

coated surface.

[000201] Another example of embodiment is a mould that melts and integrates with
core. In order fo form an acetabular cup inside a hip joint, using a polymer mixture,
e.g. a polymer having a melting point in the interval 40 - 60 °C, or 40 - 90 °C, or 40
- 200 °C, or 40 to 400 °C, a mould is produced from a polymer film, said polymer

chosen from polymers having the same or lower melting point as said polymer.

[000202] Said mould is shaped to fit into the acetabular fossa and to define the

shape and volume of an acetabular cup. The mould is sterilized and evacuated.

[000203] The mould is inserted in a hip joint, and a heated liquid polymer mixture is
infroduced e.g. injected into said mould, the temperature of the liquid polymer mixture

being above both the melting point of the polymer mixture, and above the melting
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point of the polymer forming the mould. When filling said mould, the heated polymer

contacts and melts the film forming the mould, and seamlessly integrates with said film.

[000204] Another example of embodiment is a mould that melts and is absorbed by
core. An alternative fo the examples described above is that the biocompatible
material forming the mould, and the polymer material forming the core of the artificial
acetabular cup, are chosen so that the material forming the mould will be resorbed by
the material forming the core. In order to achieve this, a skilled person will need to
study the melting temperature of the materials, the surface properties, charge and other
properties of the materials. The material forming the mould and the material forming
the core are chosen so that the material forming the mould will be absorbed by the

core material.

[000205] Fig. 17 shows the step of placing the mould 81 inside of the hip joint of a
human patient through a hole 18 in the pelvic bone 9. The step of placing said mould

81 can be performed in a surgical, or in a laparoscopic/arthroscopic method.

[000206] Fig. 18a,b,c,d shows an alternative approach to placing said mould 81 in
the hip joint of a human patient. Said alternative approach comprises the steps of
creating a hole 82 in the femur bone 7 following a length axis of the collum femur 6,
said hole starting from the lateral side of the thigh, penetrating the cortex of the femur
bone 7 and eventually reaching the cortex of the caput femur 5 from the inside thereof,
penetrating said cortex and entering into the hip joint. After the creation of the hole 82
in the femur bone 7 the mould 81 is inserted into the hip joint through the hole 82
using the surgical instrument 83 according to any of the embodiments above, as

shown in fig. 18b.

[000207] Fig 18c shows the mould 81 when being inserted into the hip joint using the

surgical instrument 83 adapted therefore.
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[000208] Fig. 18d shows the mould 81 in place after insertion into the hip joint, the
surgical instrument used to place said mould 81 in the hip joint is retracted after the

insertion is completed.

[000209] Fig. 19 shows the placing of a mould 81 in a knee 214 in a surgical
method. The mould 81 is placed using the surgical instrument according to any of the

embodiments above.

[000210] Fig. 20 shows the placing of a mould 81 in a knee 214 in a laparoscopic
method. The mould 81 is placed using the surgical instrument according to any of the

embodiments above.

[000211] After the mould has been placed in the hip or knee joint it is filled with a
fluid adapted to harden to a medical device adapted to serve as at least one artificial

joint surface.

[000212] Fig. 21 shows the hip joint in section wherein an injecting member 92
injects a fluid 93 into a mould 81 in the hip joint through a hole 18 in the
pelvic bone @ from the opposite side from acetabulum 8. The injecting
member 92 comprises a piston 94 that pushes said fluid 93 into the mould
81.

[000213] Fig. 22 shows the hip joint in section wherein an injecting member 92
injects a fluid 93 into a mould 81 in the hip joint through a hole 82 in the femur bone
7. The injecting member 92 comprises a piston 94 that pushes said fluid 93 into the
mould 81.

[000214] Fig. 23 shows the hip joint in section wherein an injecting member injects a
fluid 93 into a mould 81 in the hip joint through a hole in the hip joint capsule 12. The
injecting member 92 comprises a piston 94 that pushes said fluid 93 into the mould
81. Said fluid 93 being adapted to harden to create a medical device adapted to

serve as at least one artificial hip joint surface.
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[000215] Fig. 24 shows the hip joint in section wherein the medical device 93’ is
located between the acetabulum 8 and the caput femur 5 which has been created by
the hardening of the fluid 93 adapted to harden. Said medical device is adapted to
serve as af least one artificial hip joint surface. The hole in the pelvic bone is
preferably sealed with a bone plug 31 or a prosthetic part 98. The mould 81 used to
create the medical device 93’ has been resorbed by the human body. According to

another embodiment the mould used to create the medical device 93’ has melted.

[000216] Fig. 25a shows the prosthetic part 98 being inserted into a hole 18 in the
pelvic bone 9 from the opposite side from acetabulum 8. According to one
embodiment the prosthetic part 98 comprises supporting members 99 adapted to
correspond with sections 100 of the hole 18 in the pelvic bone 9. After the prosthetic
part 98 has been inserted into said hole 18 in the pelvic bone 9 it is rotated so that the
supporting members 99 comes in contact with the pelvic bone 9 and can carry the
load placed on the acetabulum 8 from weight of the human patient through the contact
with the caput femur 5. Said prosthetic part 98 could also be adapted to serve as
artificial acetabulum surface 65 according to any of the above mentioned

embodiments.

[000217] Fig. 25b shows the prosthetic part 98 when rotated to carry the load placed
on the acetabulum 8 from weight of the human patient through the contact with the

caput femur 5.

[000218] Fig. 25¢ shows the hip joint of a human patient in section wherein the
prosthetic part 98 closes the hole 18 in the pelvic bone 9 and carries the load placed
on the acetabulum 8 from weight of the human patient through the contact with the
caput femur 5 by means of the supporting members 99. The prosthetic part 98 can
further be fixated to the pelvic bone 9 by means of bone cement, adhesive, screws,

form fitting, welding, sprints, band or some other mechanical connecting member.
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[000219] Fig. 26a shows the hip joint of a human patient in section wherein bone
plug 31 or prosthetic part 98 is attached to the pelvic bone 9 by means of screws 101
placed from the opposite side from acetabulum 8. The screws 101 are possible to

place in different angles depending on reach or need for support.

[000220] Fig. 26b shows the hip joint of a human patient in section wherein bone
plug 31 or prosthetic part 98 is attached to the pelvic bone 9 by means of a plate 102
at least partly covering said bone plug 31 or prosthetic part 98. According to a first
embodiment the plate 102 is attached to the pelvic bone 9 by means of screws 103
placed from the opposite side from acetabulum 8. However it is also conceivable that
said screws 103 can be replaced or assisted by bone cement, adhesive, form fitting,

welding, sprints, band or some other mechanical connecting member.

[000221] Fig. 26c shows the hip joint of a human patient in section wherein two bone
plugs 31 or prosthetic parts 98 are attached to the pelvic bone 9 by means of a plate
102 at least partly covering said bone plugs 31 or prosthetic parts 98. According to a
first embodiment the plate 102 is attached to the pelvic bone 9 by means of screws
103 placed from the opposite side from acetabulum 8. However it is also conceivable
that said screws 103 can be replaced or assisted by bone cement, adhesive, form

fitting, welding, sprints, band or some other mechanical connecting member.

[000222] Fig. 26d shows the hip joint of a human patient in section wherein two
holes 18 in the pelvic bone has been covered by means of a fluid injected into said
holes 18, through sealing members 104, said fluid 93 being adapted to harden.
Further more a plate 102 has been provided at least parily covering said holes 18.
According to a first embodiment the plate 102 is attached to the pelvic bone 9 by
means of screws 103 placed from the opposite side from acetabulum 8. However it is
also conceivable that said screws 103 can be replaced or assisted by bone cement,
adhesive, form fitting, welding, sprints, band or some other mechanical connecting
member. Fig 66d also shows the provided artificial acetabulum surface 65, and the

provided artificial caput femur surface 45.
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[000223] Fig. 27a shows the knee joint wherein an injecting member 92 injects a
Huid 93 into a mould 81 in the knee joint. The injecting member 92 comprises a piston
94 that pushes said fluid 93 into the mould 81. Said fluid 93 being adapted to harden

to create a medical device adapted to serve as at least one artificial knee joint surface.

[000224] Fig. 27b shows the knee joint wherein an injecting member 92 injects a
fluid 93 into a mould 81 in the knee joint through a small hole 18" in a
laparoscopic/arthroscopic method. The injecting member 92 comprises a piston 94
that pushes said fluid 93 into the mould 81. Said fluid 93 being adapted to harden to

create a medical device adapted to serve as at least one artificial knee joint surface.

[000225] Fig. 28 shows a lateral section of the human body wherein an injecting
member 92 injects a fluid info a mould 81 in the hip joint through a hole 18 in the
pelvic bone 9 from the opposite side from acetabulum 8. The injecting member

penetrating the skin 300 of the human patient in a surgical or laparoscopic method.

[000226] Fig. 29 shows the injecting member 92 according to any of the
embodiments above, adapted to inject fluid 93 into a mould 81 in the hip joint or the
knee joint. The injecting member 92 could further be adapted to inject material 93 or
a fluid 93 into a connecting area between the pelvic bone 9 and a prosthetic part, the
pelvic bone 9 and a bone plug 31 or the caput femur 5 and a prosthetic part. Said
injecting member 92 comprises a container 107 adapted to hold a fluid 93 for
injection. According to a first embodiment said container 107 comprises two
compartments 108a,b adapted to hold two different fluids, said fluids being adapted
to harden when mixed. In the embodiment when the container 107 is adapted to hold
two fluids, it is conceivable that the injecting member 105 further comprises a mixing
member 109 wherein said two fluids are being mixed before injection. According to a
second embodiment (not shown) said container 107 is adapted to keep said fluid
sterile. According to a third embodiment (not shown) said container 107 is adapted to

keep said Huid cold or hot and according to a fourth embodiment (not shown) said
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container 107 is adapted to keep said fluid in a dark environment. Furthermore a

combination of the above mentioned embodiments is conceivable.

[000227] According to another embodiment (not shown) the fluid is adapted to
harden through the mixing with a gas. In which case one of the two compartments is
adapted to hold a pressurized gas (such as nitrogen gas) adapted to act as catalyzing
agent for the fluid adapted to harden. According to that embodiment the mixing unit
109 is adapted to mix one liquid and one gas fluid. Said first, second or mixed fluid

could also be adapted to harden by means of UV-light, thermal change or contact with

a body fluid.

[000228] Fig. 30 shows an injecting member 92 wherein the injecting member
comprises a part or section adapted to bend. The instrument could be adapted to bend
by means of said injecting member being flexible, shown in fig 30, or comprising at

least one joint, shown in fig. 31.

[000229] Please note that any embodiment or part of embodiment as well as any
method or part of method could be combined in any way. All examples herein should
be seen as part of the general description and therefore possible to combine in any

way in general terms.
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CLAIMS

1. A mould adapted to be introduced into a joint of a human patient for

10

15

20

25

30

resurfacing at least one carrying contacting surface of the joint, wherein said
mould is adapted to receive material for resurfacing at least one carrying
contacting surface of the joint, and wherein said mould comprises a mould
material adapted to be affected by a fluid injected into said mould such that
said mould melts or is resorbed by the human body after having served its

purpose.

. The mould according fo claim 1, wherein said mould comprises a hyaluronan-

based material.

. The mould according to claim 2, wherein said mould is adapted to receive

hyaluronidase, and wherein the material of said mould is affected by the
injection of the hyaluronidase such that the mould melts or is resorbed faster

than without the injection of the hyaluronidase.

. The mould according to claim 1, wherein said mould comprises a fibrin-based

material.

. The mould according to claim 4, wherein said mould is adapted fo receive

plasmin, and wherein the material of said mould is affected by the injection of
the plasmin such that the mould mels or is resorbed faster than without the

injection of the plasmin.

. The mould according to claim 1, wherein said mould comprises a collagen-

based material.

. The mould according to claim 6, wherein said mould is adapted to receive

collagenase, and wherein the material of said mould is affected by the injection
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of the collagenase such that the mould melts or is resorbed faster than without

the injection of the collagenase.

8. The mould according to claim 1, wherein said mould comprises a chitosan-

based material.

9. The mould according to claim 8, wherein said mould is adapted to receive
lysozyme, and wherein the material of said mould is affected by the injection of
the lysozyme such that the mould melts or is resorbed faster than without the

injection of the lysozyme.

10.  The mould according fo claim 1, wherein said mould material is adapted to

be melted by the temperature of the received material.

11.  The medical device according to any one of claims 1 - 10, wherein said
received material comprises at least one material selected from the group
consisting of:

a. polytetrafluoroethylene,
b. perfluoroalkoxy

fluorinated ethylene propylene,

o

d. polyethylene, and

e. acrylic polymer mixed with alumina trihydrate.

12.  The mould according to any one of claims 1 - 11, wherein said mould is
adapted to be melted by the received material having a temperature in the
interval 40 — 60 degrees Celsius, or in the interval 60 — 90 degrees Celsius, or
in the interval 90 - 200 degrees Celsius, or in the interval 200 — 400 degrees

Celsius or more than 400 degrees Celsius.
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13.  The mould according to any one of claims 1 ~ 12, wherein said mould is
collapsible such that said mould can be introduced into the hip joint through a

hole in any of: the pelvic bone, the femoral bone and the hip joint capsule.

14.  The mould according to any one of claims 1 — 12, wherein said mould is
collapsible such that said mould can be introduced into the knee joint through a

hole in any of: the femoral bone, the tibia bone and the knee joint capsule.

15.  The mould according to any one of claims 1 — 14, further comprising an
injecting entrance in said mould adapted to receive injected material into said

mould.

16. A mould adapted to be introduced into a joint of a human patient for
resurfacing at least one carrying contacting surface of the joint, wherein said
mould is adapted to receive material for resurfacing at least one carrying
contacting surface of the joint, and wherein said mould comprises a first
material adapted to enclose a second material injected into said mould,
wherein said first and said second material is the same material, such that said
first and said second material forms a substantially homogenous material for

resurfacing ot least one carrying contacting surface of the joint.

17.  The mould according to claim 16, wherein said mould is collapsible such
that said mould can be introduced into the hip joint through a hole in any of:

the pelvic bone, the femoral bone and the hip joint capsule.
18.  The mould according to claim 16, wherein said mould is collapsible such

that said mould can be introduced into the knee joint through a hole in any of:

the femoral bone, the tibia bone and the knee joint capsule.
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19.  The mould according to claim 16, further comprising an injecting entrance

in said mould adapted to receive injected material into said mould.

20.  The mould according fo any one of claims 16 - 19, wherein said first and

second material comprises a material selected from the group consisting of:

a.
b.

C.

SYSTEM

polytetrafluoroethylene,
perfluoroalkoxy

fluorinated ethylene propylene,

. polyethylene, and

acrylic polymer mixed with alumina trihydrate.

21. A system comprising;

a.

the mould according to any one of the preceding claims, and

b. an injecting member in connection with said mould, adapted to inject a

fluid into said mould.

22.  The system according fo claim 21, wherein said injecting member

comprises:

a. atleast one container,

b. a fluid conduit, and

C.

a fluid injecting element adapted to be in connection with said mould.

23.  The system according to claim 22, wherein said fluid injecting member

comprises two containers, and wherein the first and the second containers are

adapted to hold different fluids.
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24.  The system according to claim 23, wherein said injecting member further
comprises a mixing unit adapted to mix said fluids contained in said two

containers.

25.  The system according to any one of claims 23 and 24, wherein said system
further comprises at least two different fluids each adapted to be contained
within one of said two containers, and wherein one of said two fluids is

adapted to act as catalyzing agent.

26.  The system according to any one of claims 22, wherein system further
comprises a fluid adapted to be injected into said mould, wherein said fluid is

adapted to cure and change from a fluid to fixed form.

27.  The system according to claim 26, wherein said fluid is adapted to be
cured by UV{ight or by a gas serving as catalyzing agent.

28.  The system according to any one of claims 22 — 27, wherein said injecting

member comprises ot least one bent portion.

29.  The system according to claim 28, wherein said bent portion can be bent at

an adjustable angle.

30.  The system according to claim 22 - 25, wherein said system further
comprises a heating element adapted to heat said container for heating the

fluid contained therein.

31.  The system according to claim 30, wherein said heating element is adapted
to heat said fluid to a temperature in the interval 40 — 60 degrees Celsius, or in

the interval 60 — 90 degrees Celsius, or in the interval 90 - 200 degrees
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Celsius, or in the interval 200 — 400 degrees Celsius or more than 400 degrees

Celsius.

32.  The system according fo claim 22 — 25, wherein said system further
comprises a radiation source adapted to radiate said container for sterilizing

the fluid contained therein.

33.  The system according to claim 26 — 27, wherein said fluid comprises at

least one antibacterial substance, wherein said material adapted to be injected

into said mould is held sterile by said at least one antibacterial substance.

34.  The system according to any one of claims 22 - 25, wherein said container

has antibacterial inner surfaces, adapted to be in contact with said fluid.

35.  The system according to any one of claims 21 -~ 34, wherein said fluid is a
fluid material having a melting point in the interval 40 — 60 degrees Celsius, or
in the interval 60 — 90 degrees Celsius, or in the interval 90 - 200 degrees
Celsius, or in the interval 200 - 400 degrees Celsius or more than 400 degrees

Celsius.

36.  The medical device according to any one of claims 21 - 35, wherein said
Huid comprises at least one material selected from the group consisting of:
a. polytetrafluoroethylene,
b. perfluoroalkoxy
c. fluorinated ethylene propylene,
d. polyethylene, and

e. acrylic polymer mixed with alumina trihydrate.
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37. A medical device for providing a joint surface, wherein said medical device
comprises a mould adapted to be introduced into a joint of the patient, and a
material adapted to cure within said mould for resurfacing at least one carrying
contacting surface of the joint, wherein said mould comprises a mould material

5 adapted to be affected by said material adapted to cure within said mould,
such that said mould melts or is resorbed by the human body after having

served its purpose.

38. The medical device according to claim 37, wherein medical device is
10 adapted for resurfacing at least one of: the hip joint caput femur surface, the
hip joint acetabulum surface, the femoral knee joint surface, and the tibia knee

joint surface.

39.  The medical device according to any one of claims 37 — 38, wherein said
15 material adapted to cure comprises at least one material selected from the
group consisting of:
a. polytetrafluoroethylene,
b. perfluoroalkoxy

fluorinated ethylene propylene,

o

20 d. polyethylene, and

e. acrylic polymer mixed with alumina trihydrate.
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40. A method of providing an artificial hip joint surface using a mould, said

method comprising the steps of:

said mould being placed inside of the hip joint,

said mould being injected with a fluid adapted to cure,

said fluid curing inside of the hip joint,

said mould being affected by a fluid injected into said mould,

said mould being resorbed by the human body or melted by the

injected material, and

said fluid adapted to cure serving as artificial hip joint surface.

41. A method of providing an artificial knee joint surface using a mould, said

method comprising the steps of:

said mould being placed inside of the knee joint,

said mould being injected with a fluid adapted to cure,

said fluid curing inside of the knee joint,

said mould being affected by a fluid injected into said mould,

said mould being resorbed by the human body or melted by the

injected material, and
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- said fluid adapted fo cure serving as artificial knee joint

surface.

The method according to any one of claims 40 and 41, wherein said
method further comprises the step of heating said fluid to a temperature of more
than 40 degrees Celsius for transforming said fluid from a solid to a fluid, and
said injected fluid transforming to a solid when received in said mould, or
heating said fluid to a temperature of more than 60 degrees Celsius for
transforming said fluid from a solid to a fluid, and said injected fluid
transforming to a solid when received in said mould, or heating said fluid to a
temperature of more than 90 degrees Celsius for transforming said fluid from a
solid to a fluid, and said injected fluid transforming to a solid when received in
said mould, or heating said material to a temperature of more than 200
degrees Celsius for transforming said material into a fluid, or heating said fluid
to a temperature of more than 400 degrees Celsius for transforming said fluid
from a solid to a fluid, and said injected fluid transforming to a solid when

received in said mould.

The method according to any one of claims 40, wherein the step of placing
said mould into the hip joint comprises the step of introducing said mould
through a hole in the pelvic bone or a hole in the femoral bone or a hole in the

hip joint capsule.

The method according fo any one of claims 41, wherein the step of placing
said mould into the knee joint comprises the step of introducing said mould
through a hole in the femoral bone or a hole in the tibia bone or a hole in the

knee joint capsule.
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45. A method for treating hip joint osteoarthritis in a human patient by
providing at least one hip joint surface, the hip joint comprising a caput femur

and an acetabulum, said method comprising the steps of:

- cutting the skin of the human patient,

- dissecting an area of the pelvic bone on the opposite side from the

acetabulum,

- creating a hole in said dissected areaq, said hole passing through the

pelvic bone and into the hip joint of the human patient,

- placing a mould between the acetabulum and the caput femur, and

- injecting material into said mould for providing at least one hip joint

surface.

46.  The method according to claim 45, wherein said mould is resorbable or

adapted to melt by said material being heated.

47.  The method according to claim 46, wherein the step of cutting the skin of

the human patient is performed in the abdominal wall of said human patient.

48.  The method according to claim 46, wherein the step of dissecting an area

of the pelvic bone comprises dissecting in at least one of the following areas:

- the abdominal cavity,

- an area between peritoneum and the pelvic bone,
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- the pelvic areq, and
- the inguinal area.

49. A method for resurfacing at least one carrying contacting surface of a hip
joint of a human patient, said hip joint comprising an acetabulum and a caput
femur having contacting carrying surfaces carrying weight in the hip joint, the
method comprising the steps of:

- inserting a needle or a tube like instrument into the patient’s hip joint,

- using the needle or tube like instrument to fill the hip joint with a fluid,

- placing at least one arthroscopic camera and at least one instrument in

the patient’s hip joint,

- infroducing a mould passing into the hip joint

- placing a mould between the acetabulum and the caput femur,

- said mould being injected with a fluid adapted to cure,

- said fluid curing inside of the hip joint,

- said mould being affected by a fluid injected into said mould,

- said mould being resorbed by the human body or melted by the

injected material, and
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- said fluid adapted to cure serving as artificial hip joint surface.

50. A method for resurfacing at least one carrying contacting surface of a hip
joint of @ human patient, the hip joint comprising an acetabulum and a caput
femur having contacting carrying surfaces carrying weight in the hip joint, the
method comprising the steps of:

- inserting a needle or a tube like instrument into the patient's abdomen,

- using the needle or tube like instrument to fill the abdomen with a gas,

- placing at least two laparoscopic trocars in the patient’s abdomen,

- inserting a camera through one of the laparoscopic trocars info the

patient's abdomen,

- inserting at least one dissecting tool through one of said at least two

laparoscopic trocars,

- dissecting an area of the pelvic bone on the opposite side from the

acetabulum,

- creating a hole in said dissected areq, said hole passing through the

pelvic bone and into the hip joint of the human patient,

- introducing a mould passing into the hip joint

- placing said mould between the acetabulum and the caput femur,
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said mould being injected with a fluid adapted to cure,

said fluid curing inside of the hip joint,

said mould being affected by a fluid injected into said mould,

said mould being resorbed by the human body or melted by the

injected material, and

said fluid adapted to cure serving as artificial hip joint surface.

51. A method for resurfacing at least one carrying contacting surface of a knee

joint of a human patient, the knee joint comprising the femoral bone and the

tibia bone having contacting carrying surfaces carrying weight in the knee joint,

the method comprising the steps of:

inserting a needle or a tube like instrument into the patient’s knee joint,

using the needle or tube like instrument to fill the knee joint with a fluid,

placing at least one arthroscopic camera and at least one instrument in

the patient’s knee joint,

infroducing a mould passing into the knee joint

placing a mould between the femoral bone and the tibia bone, and

injecting said mould with a fluid adapted to cure,
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- said fluid curing inside of the hip joint,

- said mould being affected by a fluid injected into said mould,

- said mould being resorbed by the human body or melted by the

injected material, and

- said Huid adapted to cure serving as artificial hip joint surface.

52. A method for resurfacing at least one carrying contacting surface of a knee
joint of a human patient, said knee joint comprising the femoral bone and the
tibia bone having contacting carrying surfaces carrying weight in the knee joint,
the method comprising the steps of:

- inserting a needle or a tube like instrument into the patient’s knee joint,

- using the needle or tube like instrument to fill the knee joint with a gas,

- placing at least one arthroscopic camera and at least one surgical

instrument in the patient’s knee joint,

- dissecting an area of the tibia bone,

- creating a hole in said dissected areq, said hole passing through the

tibia bone and into the knee joint of the human patient,

- introducing a mould through said hole passing into the hip joint

- placing said mould between the femoral bone and the tibia bone,
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- injecting said mould with a fluid adapted to cure,

- said fluid curing inside of the hip joint,

- said mould being affected by a fluid injected into said mould,

- said mould being resorbed by the human body or melted by the

injected material, and

10
- said fluid adapted to cure serving as artificial hip joint surface.

53.  The system according to any one of claims 35 — 39, wherein said fluid is

adapted to be injected with such a high temperature to affect the nerve cells in

15 the resurfacing contacting surface to damage the nerve cells to reduce pain.
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