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@ Method for shaping a position stabilizing body and waterjet surgery system

®O®

body (8), and a method for shaping such a position stabilizing body (8) comprising the steps of:
- imaging hard tissue (16), particularly bones (10), of a patient (15) on which surgery is to be carried out; and

- forming a nozzle within a position stabilizing body (8) by rapid prototyping, wherein the position stabilizing body

(8) is shaped to match the shape of the bones (10) of the patient (15) at a position which has to be subjected to
surgery.

The position stabilizing body (8) is provided with fixation means (9) to fix the position of the body (8) in relation to

an external object (10). The fixation means can be embodied with pins. Alternatively the fixation means (9) can

comprise inflation means (11) mounted on the position stabilizing body (8). The inflation means (11) can comprise

an inflatable cushion (12). The fixation means (9) can further comprise a friction coating (13) provided on the

position stabilizing body (8) and/or on inflation means (11) provided on the position stabilizing body (8). It is also
possible that the position stabilizing body (8) is shaped to match the shape of an external object (10) on which it is

to be applied.

Dit octrooi is verleend ongeacht het bijgevoegde resultaat van het onderzoek naar de stand van de techniek en schriftelijke opinie. Het

octrooischrift komt overeen met de oorspronkelijk ingediende stukken.

A waterjet surgery system (1) comprising a water pump (3), a fluid line (4) and a nozzle (5), wherein the fluid line
(4) connects the water pump (3) to the nozzle (5), wherein the nozzle (5) is embodied within a position stabilizing
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Method for shaping a position stabilizing body and waterjet

surgery system

The invention relates to a waterjet surgery system
comprising a water pump, a fluid line and a nozzle, wherein
the fluid line connects the water pump to the nozzle.

EP 1 589 884 teaches an example of such a waterjet
surgery system.

In waterjet surgery of hard tissue, particularly
bone, a relatively high water pressure is required tce drill or
bore into the tissue. This poses a challenge on the position-
ing of the nozzle because of the thrust force that results
from the waterjet being expelled from the nozzle, which may
undesirably move the nozzle from its intended position. It is
however a regquirement in waterjet surgery to keep the nozzle
stationary so as not to compromise the patient’s safety and to
maintain a high level of accuracy during execution of the
waterjet surgery.

The invention is aimed at providing a solution for
the above pictured probklem. According to the invention the so-
lution is promoted by applying one or more of the appended
claims.

Essentially the invention provides that the nozzle is
embodied within a position stabilizing body, such as a disc.

There are different embodiments for the position sta-
bilizing body of the invention, which each can be applied in-
dependently from the other, or in combination.

The position stabilizing body of the invention can in
one embodiment be provided with fixation means to fix the po-
sition of the body in relation to an external cbject.

In another embodiment the position stabilizing body
of the invention can have fixation means which are embodied as
pins.

In still another embodiment the fixation means com-
prise inflation means mounted on the position stabilizing
body.

Suitably the inflation means are embodied as an in-

flatable cushion.
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In still another embodiment the fixation means com-
prise a friction coating provided on the position stabilizing
body. The friction coating can alsoc be provided on the infla-
fTion means, notably on the cushion. With such a friction coat-
ing it 1s possible to either increase or to lower the fric-
tion, depending on the circumstances.

In still a further embodiment the position stabiliz-
ing body is shaped to match the shape of an external object on
which the body with the nozzle is to be applied.

In connection with the embodiment of the body as used
according to the previcus paragraph, the invention is also em-
bodied in a method for shaping a position stabilizing body for
use in a waterjet surgery system according to the invention,
comprising the steps of:

- imaging hard tissue, particularly bones, of a pa-
tient on which surgery is to be carried out; and

- forming a nozzle within a position stabilizing body
by rapid prototyping, wherein the positicon stabilizing body is
shaped to match the shape of the bones of the patient at a po-
sition which has to be subjected to surgery. With the term
‘rapid prototyping’ as used herein, reference is made for in-
stance to additive manufacturing.

The invention will hereinafter be further elucidated
with reference to the drawing of an exemplary embodiment of a
waterjet surgery system according to the invention that is not
limiting as to the appended claims.

In the drawing:

-figure 1 shows a waterjet surgery system wherein the
position stabilizing body with the nozzle according to the in-
vention can be applied;

-figures 2A/2B show one embodiment of the position
stabilizing body which can be used in the waterjet surgery
system of the invention;

-figure 3 shows an example of using the position sta-
bilizing body with the nozzle of the invention;

-figure 4 pictures the method for shaping a position

stabilizing body with a nozzle according to the invention; and
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-figure 5 shows an example of using the position sta-
bilizing body manufactured according to the method depicted in
figure 4.

Whenever in the figures the same reference numerals
are applied, these numerals refer to the same parts.

Making first reference to figure 1 a waterjet surgery
system 1 is shown which comprises a source of water 2, a cyl-
inder piston pump 3, and a fluid line 4 with a jet nozzle 5
which can be directed to an object which is to be cut or
drilled. It is remarked that whenever in this application wa-
fter is mentioned, it is not intended to refer to pure water,
but to water which is suitable for medical applications and
which accordingly comprises a saline solution derived from a
storage 2.

The cylinder piston pump 3 with a piston 6 and a
spring 7 that lcads the piston 6 is only shown as an example
of a possible embodiment of a pump. Other arrangements are al-
so feasible.

The invention comes into play where it concerns the
implementation of the nozzle 5.

Figures ZA and 2B show an embodiment of a position
stabilizing body 8, which features the nozzle (not shown),
usually located at the underside 8’ of the body 8. The posi-
ftion stabilizing body 8, in this example a disc, is provided
with fixation means 9 to fix the position of the body 8 in re-
lation to an external object such as is shown in figure 3 with
reference to a bone structure 10. In the shown embodiment the
fixation means 9 are inflation means 11, preferably an inflat-
able cushion 12, mounted on the position stabilizing body 8.
This is however not the only option. It is for instance also
possible to provide the position stabilizing body 8 with out-
wardly projecting pins. This is not shown in the drawing of
the figures, but how this can be implemented is entirely clear
for the skilled person and it is Therefore superflucus tc show
same in the drawing of the figures.

Figure 2A shows the position stabilizing body 8
wherein the inflatable cushion 12 is not yet inflated, whereas
figure 2B shows the position stabilizing body 8 wherein infla-

tion of the inflatable cushion 12 is completed. Accordingly
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when arrived at a partly or fully inflated situation as show
in figure 2B it is possible to fix the position of the posi-
fion stabilizing body 8 when in use as is depicted in figure
3.

It is further possible to apply a friction coating 13
on the position stabilizing body 8. Such a friction coating
can also be applied on the inflatable cushion 12, or in gen-
eral on the inflation means 11, as depicted with reference 14.

In figure 4 a method is depicted for manufacturing
and shaping a position stabilizing body 8 for use in a water-
jet surgery system 1 as shown in figure 1. In this method
first hard tissue 16 representing a bone structure 10 of a pa-
tient 15 is being imaged, as is shown in figure 4A and 4B.
Thereafter a position stabilizing body 8 with a nozzle is
formed by rapid prototyping as depicted in figure 4C, wherein
the position stabilizing body 8 is shaped to match the shape
0of the bones 10 of the patient 15 at a position which has to
be subjected to surgery. The eventual position stabilizing
body 8 to be used is shown in figure 4D and in figure 5 same
is shown in actual use. Figure 4D further images a waterjet
stream 17, indicating the position of the nozzle (not shown)
at the underside 8’ of the position stabilizing body 8.

Although the invention has been discussed in the
foregoing with reference to an exemplary embodiment of the po-
sition stabilizing body and an exemplary method for manufac-
turing such a position stabilizing body, the invention is not
restricted to these particular embodiments which can be wvaried
in many ways without departing from the invention. The body
used exemplary embodiments shall therefore not be used to con-
strue the appended claims strictly in accordance therewith. On
the contrary the embodiments are merely intended to explain
the wording of the appended claims without intent to limit the
claims to these exemplary embodiments. The scope of protection
of the invention shall therefore be construed in accordance
with the appended claims only, wherein a possible ambiguity in
the wording of the claims shall be resolved using these exem-

plary embodiments.
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Aspects of the invention are itemized in the follow-

ing section.

1.

A waterjet surgery system (1) comprising a water pump (3),
a fluid line (4) and a nozzle (5), wherein the fluid line
(4) connects the water pump (3) to the nozzle (5), charac-
terized in that the nozzle (5) 1s embodied within a posi-
tion stabilizing body (8).
Waterjet surgery system according to claim 1, character-
ized in that the position stabilizing body (8) is provided
with fixation means (9) to fix the position of the body
(8) in relation to an external object (10).
Waterjet surgery system according to c¢laim 1 or 2, charac-
terized in that the fixation means are embodied with pins.
Waterjet surgery system according to any one of claims 1 -
3, characterized in that the fixation means (9) comprise
inflation means (11) mounted on the position stabilizing
body (8).
Waterjet surgery system according to claim 4, character-
ized in that the inflation means (11} comprise an inflata-
ble cushion (12).
Waterjet surgery system according to any one of claims 1 -
5, characterized in that the fixation means (9) comprise a
friction coating (13) provided on the position stabilizing
body (8) and/or on inflation means (11) provided on the
position stabilizing body (8).
Waterjet surgery system according to any one of claims 1 -
6, characterized in that the position stabilizing body (8)
is shaped to match the shape of an external object (10) on
which it is to be applied.
Method for shaping a peosition stabilizing body (8) for use
in a waterjet surgery system (1) acceording to any one oth-
er claims 1 - 7, characterized by the steps of:
- imaging hard tissue (16), particularly bones (10}, of a
patient (15) on which surgery is to be carried out; and
- forming a nozzle within a position stabilizing body (8)
by rapid prototyping, wherein the position stabilizing
body (8) 1is shaped to match the shape of the bones (10)
of the patient (15) at a position which has to be sub-

jected to surgery.
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CONCLUSTIES

1. Waterstraalchirurgiesysteem (1) omvattende een wa-
terpomp (3), een vlceistofleiding (4) en een mondstuk (5),
waarbij de vloceistofleiding (4) de waterpomp (3) verbindt met
het mondstuk (5), met het kenmerk, dat het mondstuk (5) is op-
genomen in een positie-stabiliserend lichaam (8).

2. Waterstraalchirurgiesysteem volgens conclusie 1,
met het kenmerk, dat het positie-stabiliserende lichaam (8) is
voorzien van fixatiemiddelen (9) om de positie van het lichaam
(8) ten opzichte van een extern object (10) te fixeren.

3. Waterstraalchirurgiesysteem volgens conclusie 1 of

2, met het kenmerk, dat de fixatiemiddelen zijn uitgerust met

pennen.

4, Waterstraalchirurgiesysteem volgens &én van de
conclusies 1 - 3, met het kenmerk, dat de fixatiemiddelen (9)
opblaasmiddelen (11) omvatten die zijn gemonteerd op het posi-
tie-stabiliserende lichaam (8).

5. Waterstraalchirurgiesysteem volgens conclusie 4,
met het kenmerk, dat de opblaasmiddelen (11) een opblaasbaar
kussen (12) omvatten.

6. Waterstraalchirurgiesysteem volgens één van de
conclusies 1-5, met het kenmerk, dat de fixatiemiddelen (9)
een wrijvingscoating (13) omvatten die is aangebracht op het
positie-stabiliserende lichaam (8) en / of opblaasmiddelen
{11) aangebracht op het positie-stabiliserende lichaam (8).

7. Waterstraalchirurgiesysteem volgens één van de
conclusies 1 - 6, met het kenmerk, dat het positie-stabili-
serende lichaam (8) in vorm is afgestemd op de vorm van een
extern object (10} waarop het moet worden aangebracht.

8. Werkwijze voor het vormen van een positie-
stabiliserend lichaam (8) voor gebruik in een waterstraalchi-
rurgiesysteem (1) volgens een van de andere conclusies 1-7,
gekenmerkt door de stappen:

- beeldvorming van hard weefsel (16), in het bijzonder botten
(10), van een patiént (15) waarop een operatie moet worden
uitgevoerd; en

- het vormen van een mondstuk in een positie-stabiliserend
lichaam (8) door snelle prototyping, waarbij het positie-

stabiliserende lichaam (8) een vorm wordt gegeven die afge-



7

stemd is op de vorm van de botten (10) wvan de patiént (15)
op een positie die moet worden onderworpen aan een opera-

tie.
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Priority

Non-establishment of opinion with regard to novelty, inventive step and industrial applicability

Lack of unity of invention
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applicability; citations and explanations supporting such statement

Certain documents cited
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Certain observations on the application
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Box No.| Basis of this opinion

. This opinion has been established on the basis of the latest set of claims filed before the start of the search.

. With regard to any nucleotide and/or amino acid sequence disclosed in the application and necessary to the
claimed invention, this opinion has been established on the basis of:

a. type of material:
O asequence listing
[1 table(s) related to the sequence listing
b. format of material:
O on paper
O in electronic form
c. time of filingfurnishing:
L1 contained in the application as filed.
O filed together with the application in electronic form.

1 furnished subsequently for the purposes of search.

. O In addition, in the case that more than one version or copy of a sequence listing and/or table relating thereto
has been filed or furnished, the required statements that the information in the subsequent or additional
copies is identical to that in the application as filed or does not go beyond the application as filed, as
appropriate, were furnished.

. Additional comments:

Box No.V  Reasoned statement with regard to novelty, inventive step or industrial applicability;
citations and explanations supporting such statement

. Statement
Novelty Yes: Claims 6,8
No: Claims 1-5,7
Inventive step Yes: Claims
No: Claims 1-8
Industrial applicability Yes: Claims 1-8

No: Claims

. Citations and explanations

see separate sheet

NL237B (July 2006)
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Re ltem V

Reasoned statement with regard to novelty, inventive step or industrial
applicability; citations and explanations supporting such statement

1

2.1

2.2

3.1

Reference is made to the following documents:

D1 WO 2019/056248 A1 (ZIMMER INC [US]; XU ZION [US]; LI LEON [US];
WANG HERBERT [US]) 28 maart 2019 (2019-03-28)

D2 US 5 135 482 A (NERACHER ARNOLD [CH]) 4 augustus 1992
(1992-08-04)

The present application does not meet the criteria of patentability, because the
subject-matter of claim 1 is not new.

D1 discloses (the references apply to this document):

Waterstraalchirurgiesysteem (waterjet cutting system 100) omvattende een
waterpomp (§16: implicitly disclosed to supply pressurized water), een
vloeistofleiding (§16: "tubular portion to convey water to a nozzle portion") en
een mondstuk (nozzle 108), waarbij de vloeistofleiding de waterpomp verbindt
met het mondstuk (§16), met het kenmerk, dat het mondstuk is op-genomen in
een positie-stabiliserend lichaam (§21: "The cut guide 104 may include one or
more slots (e.g., slot 106A-106B) , which may be configured to receive a nozzle
108 of a waterjet cutting device").

D2 also discloses all technical features of claim 1, and the novelty objection is
also valid in view of this document.

The present application does not meet the criteria of patentability, because the
subject-matter of claim 8 does not involve an inventive step.

D1 may be regarded as being the prior art closest to the subject-matter of
claim 8, and discloses (the references apply to this document):

Werkwijze voor het vormen van een positie-stabiliserend lichaam (cut guide
104) voor gebruik in een waterstraalchirurgiesysteem (waterjet cutting system
100) volgens een van de andere conclusies 1-7, gekenmerkt doorde stappen:

- beeldvorming van hard weefsel, in het bijzonder botten, van een patiént
waarop een operatie moet worden uitgevoerd (§22: " The cut guide 104 may be
custom to a patient", "The model may be creating using data from the patient,

Form NL237-3 (separate sheet) (July 2006) (sheet 1)
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3.2

3.3

3.4

3.5

4.1
4.2
4.3
4.4

4.5

such as an X-Ray, a CT scan or an MRI of the patient. The model may use
measurements, such as of the patient’s size, the angle of limb alignment (e.g.,
femur to tibia limb alignment) , soft tissue tension, etc."; en

- het vormen van een-mondstuk—in een positie-stabiliserend lichaam door snelle
prototyping, waarbij het positie-stabiliserende lichaam een vorm wordt gegeven
die afgestemd is op de vorm van de botten van de patiént op een positie die
moet worden onderworpen aan een operatie (§22: "The cut guide 104 may be
custom to a patient. For example, the cut guide 104 may be printed using a 3D
printer based on a model").

The subject-matter of claim 8 therefore differs from this known method in that
D1 is silent about forming a nozzle within a position stabilizing body. D1
discloses a method of inserting a nozzle into a slot a position stabilizing body.

The problem to be solved by the present invention may therefore be regarded
as how to provide an alternative method to engage the nozzle with the
stabilizing body.

It would just imply a slight constructional change, which comes within the scope
of the customary practice followed by persons skilled in the art, to form a nozzle
within a position stabilizing body as claimed in claim 8, especially as the
advantages thus achieved can readily be foreseen. Consequently, the subject-
matter of claim 8 lacks an inventive step.

For these reasons the solution proposed in claim 8 of the present application
cannot be considered as involving an inventive step.

Dependent claims 2-7 do not contain any features which, in combination with
the features of any claim to which they refer, meet the requirements of novelty
or inventive step:

Re claim 2: see D1, §21; D2, col.2, figs.2,4 (balloon 14).
Re claim 3: see D1, §21, figs.2A-2C.
Re claims 4-5: see D2, col.2, figs.2,4 (balloon 14).

Re claim 6: see D1, §23. It would be obvious for the skilled person to add a
friction coating in order to achieve the effect disclosed in §23.

Re claim 7: see D1, §22; D2, col.2, figs.2,4 (balloon 14).
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