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Dental Prosthesis

Field of Invention

This invention relates to metal-free dental prosthesis. In particular, this invention provides

a method for producing the inner supporting structure of a metal-free dental prosthesis.

Background of the Invention

Dental prosthesis, for example a dental crown or a dental bridge, normally consists of an
inner supporting structure and an outer aesthetic layer. In dental terminology, the inner
supporting structure of a dental prosthesis is called coping. For a porcelain fused metal
(PFM) dental prosthesis, its coping is made of metal. A PFM dental prosthesis faces
significant disadvantages as it does not fit well to the mouth. During production of a PFM
dental prosthesis, if the margin of its metal coping is miscalculated, adjustment is not
possible. Although metal coping enhances mechanical strength of the resultant PFM
dental prosthesis but it gives a tinge of greyish colour to the outer aesthetic layer thus
causing the resultant PFM dental prosthesis to have low aesthetic value. Metal coping is
also not bio-compatible as corrosion of the metal therein causes discolouration of the
outer aesthetic layer and inflammation of gum tissue adjacent to the resultant dental

prosthesis.

Metal-free dental prosthesis has been developed whereby ceramic coping is used in place
of metal coping. Despite that, metal is still the primary choice of coping material because
ceramic coping is often too weak to provide the resultant dental prosthesis with the
needed mechanical strength in practice, or else the technique used for producing ceramic

coping is excessively complicated and expensive to be implemented.

Types of ceramic coping which are available include alumina-reinforced porcelain
coping, glass-infiltrated ceramic coping, pure alumina coping and glass ceramic coping.
Alumina-reinforced porcelain coping has insufficient mechanical strength to allow its use
for restoring posteriors or for constructing a dental bridge. Glass-infiltrated ceramic
coping, pure alumina coping and glass ceramic coping all offer high mechanical strength
but the available techniques for producing these ceramic copings are simply too labor

intensive or too cost intensive.
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One of the available techniques for producing ceramic coping involves casting a mould
for producing ceramic coping by using an investment material; follow by press-moulding
the ceramic coping material under high pressure and temperature. An example of this
technique is described in United States patent number 6,126,732. According to this
patent, a ceramic coping is produced by press-moulding a composition comprising from 1
to 50 parts by weight glass particles and from 50 to 99 parts by weight ceramic particles
at a pressure up to about 40 MPa and a temperature from 800°C to 1300°C. This process
is very time consuming as it requires mould casting steps and it is also very energy

consuming as it requires high pressure and temperature.

Another available technique for producing ceramic coping requires the use of a computer
assisted design / computer assisted manufacture (CAD / CAM) system. In this technique,
a dental technician has to produce a model of the tooth to be restored, digitize geometry
of the tooth model and design a coping based on the digital geometry information of the
tooth model by using a CAD system. After that, the digital design information of the
coping has to be sent through internet to a designated dental laboratory to produce the
coping by using a CAM system. The coping is then returned to the dental technician for
building the outer aesthetic layer. This technique renders a dental technician a lot of
limitations as the dental technician has to depend on a third party dental laboratory to
produce a coping. An example of this technique is provided by a PCT international
publication number WO 2005/046502.

Yet another available technique for producing ceramic coping is described in European
patent number 0241384 wherein the ceramic coping is produced by contacting a model of
the tooth to be restored with a slip of metal oxide particles to form an infrastructure of
agglomerated metal oxide particles on the tooth model; baking the infrastructure together
with the tooth model to effect dehydration and separation of the tooth model from the
infrastructure; fritting the infrastructure and finally impregnating the infrastructure with
glass. To effect separation of the tooth model from the infrastructure, the temperature
during the baking step must be stringently controlled so that it is raised slowly, for
instance 1°C per minute, until it reaches a temperature of about 180°C and subsequently
in a more rapid manner up to about 330°C. This results in an overall long period of time

needed for producing the ceramic coping.
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There is a need for a method for producing ceramic coping with high mechanical strength

which is time and energy efficient and at the same time does not require high price

apparatus.

Summary of the Invention
The present invention relates to a method for producing ceramic coping of a dental

prosthesis comprising the following steps:

i)

covering a model of the tooth to be restored with at least one layer of plastic;
coating the plastic covered tooth model from step (i) with fused alumina gel
and letting it dry to form a ceramic coping in green state;

sintering the ceramic coping in green state from step (ii) at a temperature from
950 to 1200°C;

coating the ceramic coping from step (iii) with crystal powder;

crystal hardening the crystal powder coated ceramic coping from step (iv) at a

temperature up to 1180°C.

If the ceramic coping to be produced is a ceramic coping of a dental bridge, the following

steps are further incorporated in between step (ii) and step (iii) as mentioned above:

a)

b)

arranging and holding together individual tooth models with ceramic copings
formed on them, as produced by following steps (i) and (ii), according to their
full mouth position;

applying fused alumina gel in between two adjacent ceramic copings as juncture
material and letting it dry to form the ceramic coping of a dental bridge in green

state.

The sintering step (iii) is preferably conducted under vacuum for about 3 to 5 minutes of

total 5 to 10 minutes of sintering time and it is preferably carried out according to the

following steps:

2)
b)

pre-drying the ceramic coping in green state at 500 — 600°C for 3 — 6 minutes;

increasing the temperature at a rate of 80 — 120°C/minute until it reaches the

final temperature of 950 — 1200°C;
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c)

4

holding the final temperature for 5 — 10 minutes whereby in the last 3 — 5

minutes of the holding time, the vacuum condition is lifted.

The crystal hardening step (v) is preferably conducted under vacuum for about 15 to 30

minutes of total 30 to 50 minutes of crystal hardening time and it is preferably carried out

according to the following steps:

2)

b)

c)

pre-drying the crystal powder coated ceramic coping at 500 — 600°C for 3 - 6
minutes;

increasing the temperature at a rate of 80 — 120°C/minute until it reaches the
final temperature of 1160 — 1180°C;

holding the final temperature for 30 — 50 minutes whereby in the last 15 — 20

minutes of the holding time, the vacuum condition is lifted.

Each plastic layer used in step (i) preferably has a thickness of 0.1 — 0.15 mm and the

plastic material used is preferably polyvinylchloride (PVC). Step (i) is preferably carried

out according to the following steps:

a)
b)

g)

h)

marking the margin of the tooth model;

stacking a layer of polyvinylchloride (PVC) foil having thickness of 0.1 — 0.15
mm on top of a layer of polypropylene (PP) foil having thickness of 0.5 — 0.6
mm and heating them on a propane gas flame until they are deformable;

placing the now deformable plastic foils from step (b) on top of a jar filled with
silicon or any other pressure deformable material;

dipping the tooth model into the deformable plastic foils covered silicon jar
from step (c) so that the plastic foils would deform to take the shape of the tooth
model;

cutting out the part of the plastic foils which has taken the shape of the tooth
model along the margin;

separating the PVC layer of the cut-out from the PP layer;

placing the PVC cut-out from step (f) on the tooth model so that the tooth model
is covered with a first layer of plastic;

repeating steps (b) to (g) on the tooth model covered with the first layer of

plastic so that it would be covered with a second layer of plastic.
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The ceramic coping of a dental prosthesis produced according to the method of present
invention can exhibit flexural strength of up to 530 MPa - 630 MPa and a hardness of 12

according to the Mohs Scale of Mineral Hardness.

Brief Description of Drawings

Figure 1 shows an individual tooth model with an individual ceramic coping placed on it.
Designation of the labels in Figure 1: 1 stands for tooth model; 2 stands for body of the
tooth model; 3 stands for margin of the tooth model or the ceramic coping; 4 stands for

ceramic coping.

Figure 2 shows two individual tooth models with a ceramic coping for a two-unit dental
bridge placed on them.

Designation of the labels in Figure 2: 1 stands for tooth model; 2 stands for body of the
tooth model; 3 stands for margin of the tooth model or the ceramic coping; 4 stands for

ceramic coping; 5 stands for juncture of the ceramic coping for the two-unit dental bridge.

Figure 3 shows that a tooth model is dipped into a deformable plastic foils covered silicon
jar so that the plastic foils would deform to take the shape of the tooth model.
Designation of the label in Figure 3: 2 stands for body of a tooth model.

Figure 4 shows that a plastic covered tooth model is dipped into a jar of fused alumina
gel.
Designation of the label in Figure 4: 2 stands for body of a tooth model.

Figure 5 shows that a ceramic coping in green state is taken off from a tooth model. The
tooth model is still covered with a layer of plastic after the ceramic coping has been taken
off whereas another layer of plastic formed an inner lining of the ceramic coping.

Designation of the labels in Figure 5: 2 stands for body of a tooth model; 3 stands for

margin of the tooth model or the ceramic coping; 4 stands for ceramic coping.

Figure 6 shows that a coat of crystal powder is being applied on a ceramic coping.

Designation of the label in Figure 6: 4 stands for ceramic coping.
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Detailed Description of the Invention

The present invention relates to a method for producing ceramic coping, particularly for
producing fused alumina coping and more particularly for producing crystal hardened,
fused alumina coping, of a metal-free dental prosthesis. The standard preparation steps
before starting to produce any type of coping are:

D preparing a tooth to be restored in such a manner that attachment of a dental

prosthesis is facilitated;
II) taking a negative impression of the prepared tooth;
IIT)  forming a positive impression of the prepared tooth based on the negative

impression wherein this positive impression is called a die or tooth model.

Then, a coping can be produced based on the tooth model. Any conventional material
suitable for use in producing tooth model, particularly plaster, can be used herein.
Normally, a full mouth negative impression is taken from a patient and a full mouth
positive impression is formed. An individual tooth model of the tooth to be restored is

then sawed out from the full mouth positive impression.

The method for producing ceramic coping of the present invention comprises the
following steps:
i) covering a tooth model with at least two layers of plastic;
ii) coating the plastic covered tooth model from step (i) with fused alumina gel
and letting it dry to form a ceramic coping in green state;
iiiy  sintering the ceramic coping in green state from step (ii) at a temperature up to
950-1200°C;
iv)  coating the ceramic coping from step (iii) with crystal powder;
crystal hardening the crystal powder coated ceramic coping from step (iv) at a
temperature up to 1180°C.
V) Then, the finished ceramic coping can be coated with an outer aesthetic layer

to form a dental prosthesis.
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The tooth model is covered with at least one layer of plastic to allow the ceramic coping
in green state to be separated from the tooth model and to create space in between the
inner surface of the finished ceramic coping and the outer surface of the tooth to be
restored. Each layer of plastic preferably has a thickness of 0.1 — 0.15 mm. The tooth
model is still covered with a layer of plastic after the ceramic coping in green state is
separated from it whereas the other layer of plastic formed an inner lining of the ceramic
coping in green state (as illustrated by Figure 5). The plastic inner lining of the ceramic
coping in green state is incinerated in the sintering step; hence the sintered ceramic
coping would not have a plastic inner lining. The plastic material used is characterized as
being thermoplastic and can be incinerated at high temperature during the sintering step,

an example of the plastic material used is polyvinylchloride (PVC).

The method as mentioned above is for producing an individual ceramic coping of a metal-
free dental crown. The method for producing a ceramic coping of a metal-free dental
bridge of any unit is the same as for producing an individual ceramic coping of a metal-
free dental crown except that additional steps are needed to build junctures [5] between
individual ceramic copings. For building the junctures [5] between individual ceramic
copings, individual tooth models with individual ceramic copings formed on them as
produced by following steps (i) and (ii) as mentioned above are first being arranged and
held together according to their original full mouth position. Then, fused alumina gel is
being applied in between two adjacent individual ceramic copings as juncture material
and it is let dry to form a ceramic coping of a metal-free dental bridge in green state.
After that, steps (iii) to (v) as mentioned above are taken to produce the finished crystal

hardened ceramic coping of a metal-free dental bridge.

The steps for producing ceramic coping as mentioned above would be described in a
more detailed manner below according to a preferred embodiment of the present

invention.

Step (i): covering a tooth model with two layers of plastic
To carry out step (i), the following steps are taken:

a) marking the margin [3] of the tooth model [1];



10

15

20

25

30

WO 2007/010338 PCT/IB2006/001509

b) stacking a layer of polyvinylchloride (PVC) foil having thickness of 0.1 — 0.15
mm on top of a layer of polypropylene (PP) foil having thickness of 0.5 — 0.6
mm and heating them on a propane gas flame until they are deformable;

c) placing the now deformable plastic foils from step (b) on top of a jar filled
with silicon or any other pressure deformable material;

d) dipping the tooth model [1] into the deformable plastic foils covered silicon jar
from step (c) so that the plastic foils would deform to take the shape of the
tooth model [1] (as illustrated by Figure 3);

e) cutting out the part of the plastic foils which has taken the shape of the tooth
model [1] along the margin [3];

) separating the PVC layer of the cut-out from the PP layer;

g) placing the PVC cut-out from step (f) on the tooth model [1] so that the tooth
model [1] is covered with a first layer of plastic;

h) repeating steps (b) to (g) on the tooth model [1] covered with the first layer of

plastic so that it would be covered with a second layer of plastic.

The PVC foil can be destroyed easily if it is directly being heated on a propane gas flame.
Therefore, the PVC foil is stacked on top of a PP foil so that the PP foil would act as a
heat transfer material and at the same time protecting the PVC foil from direct heat during

the heating step (b).

Step (ii): coating the plastic covered tooth model from step (i) with fused alumina gel and
letting it dry to form a ceramic coping in green state

To carry out step (ii), firstly the plastic layers are taken off from the tooth model [1].
Secondly, the tooth model [1] is painted with varnish. When the varnish has dried off, the
plastic layers are being put on the tooth model [1] again and the body [2] of the tooth
model [1] which is not covered by the plastic layers is painted with separator oil. Then,
the plastic covered tooth model [1] is coated with fused alumina gel comprising an
aqueous suspension of alumina powder by dipping the plastic covered tooth model [1]
into the fused alumina gel (as illustrated by Figure 4). A ceramic coping [4] in green state
is formed on the tooth model [1] when the fused alumina gel has dried off, If excessive
fused alumina gel has covered the margin [3] of the tooth model [1], the excessive fused

alumina gel can be scraped off along the margin [3]. Preferably, the alumina powder in
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the fused alumina gel used has an average particle size of about 2.5 — 5.5 microns and
more preferably the fused alumina gel used is those available under the trade name of
Turkom-Cera.

Step (iii). sintering the ceramic coping in green state from step (ii) at a temperature 950-
1200°C

To carry out step (iii), the ceramic coping [4] in green state formed in step (ii) is taken off
from the tooth model [1] and placed on a sintering tray. The ceramic coping [4] in green

state is then being sintered according to the following program.

Table 1: Sintering Program

. Holding
Pre-drying / Pre- ) _ i
) Drying Final Holding Time
Base drying ) Heat Rate )
i Time . Temperature | Time Without
Temperature Time (°C/minute)
i (minute) *C) (minute) | Vacuum
(°C) (minute)
(minute)
500 - 600 3-6 4-9 80-120 | 950-1200 | 5-10 3-5

According to the sintering program, the ceramic coping [4] in green state is pre-dried at
500 - 600°C for 3 — 6 minutes and then the temperature is gradually increased at a rate of
80 — 120°C/minute until it reaches the final temperature of 950 — 1200°C. Following that,
the final temperature is held for 5 — 10 minutes. The sintering process is conducted under
vacuum except for the last 3 — 5 minutes when the final temperature is held. The time
spent for sintering the ceramic coping in green state is in the range of about 12 to 25

minutes.

At this stage, the contour of the ceramic coping [4] can be refined by using a coarse-
grained diamond burr rotating at a speed of 2000 — 3000 rpm. The thickness of the

ceramic coping [4] can also be adjusted to as thin as 0.3 mm in the same manner.

Prior to the next step, the refined ceramic coping [4] is put back on the tooth model [1]

for checking the fit of the ceramic coping [4].
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Step (iv): coating the ceramic coping from step (iii) with crystal powder
As the ceramic coping [4] coated with crystal powder would be very hard after firing, it is

important that the fit of the ceramic coping [4] is ensured and the contour of the ceramic

- coping [4] is refined before proceeding with this step.

To carry out step (iv), firstly crystal powder is mixed with distilled water to obtained a
thin paste. Then, the crystal powder paste is being applied on the ceramic coping [4] at a
thickness of approximately 1 — 2 mm without covering the margin [3] of the ceramic
coping [4] (as illustrated by Figure 6). Preferably, the crystal powder used is the crystal
powder composed of 10 mineral components and more preferably the crystal powder

used is those available under the trade name of Turkom-Cera.

Step (v): crystal hardening the crystal powder coated ceramic coping from step (iv) at a
temperature 1160 to 1180°C.

To carry out step (v), the crystal powder coated ceramic coping [4] is placed on platinum
rods which act as supports of the crystal powder coated ceramic coping [4] during the
crystal hardening process. The crystal powder coated ceramic coping [4] goes through the

crystal hardening process according to the following program:

Table 2: Crystal Hardening program

Holding

Pre-drying / Pre- ) ) )

) Drying Final Holding Time

Base drying Heat Rate )

i Time Temperature | Time Without
Temperature Time (°C/minute)

. (minute) °C) (minute) | Vacuum

(°C) (minute) )
(minute)
500 - 600 3-6 4-9 80-120 | 1160-1180 { 30-50 | 15-20

According to the crystal hardening program, the crystal powder coated ceramic coping [4]
is pre-dried at 500 — 600°C for 3 — 6 minutes and then the temperature is gradually being

increased at a rate of 80 — 120°C/minute until it reaches the final temperature of 1160 —
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1180°C. Following that, the final temperature is held for 30 — 50 minutes. The crystal
hardening process is preferably conducted under vacuum except for the last 15 — 20
minutes when the final temperature is held. The holding time whereby the final
temperature is held would be longer for producing a crystal hardened ceramic coping of a
dental bridge than for a dental crown but it would be still within the range of 30 — 50
minutes. The time spent for crystal hardening process of the crystal powder coated

ceramic coping is in the range of about 37 to 65 minutes.

The crystal hardening process as stated in step (v) entails the process of stiffening and for

providing superior mechanical strength of the ceramic coping.

Excess glass can be removed from the crystal hardened ceramic coping [4] by using a
fine-grained diamond burr and the finished ceramic coping [4] is ready to be coated with
an outer aesthetic layer to form a dental prosthesis. The process of coating a coping with
an outer aesthetic layer is termed as a porcelain build-up process as the material used for

forming the outer aesthetic layer is normally porcelain.

In the method of present invention, the ceramic coping in green state is not directly
attached to or formed on the tooth model but attached to or formed on a layer of plastic
which results in easy separation of the ceramic coping in green state from the tooth model
without the need of a baking step with stringent temperature control as specified in
European patent number 0241384. The method of present invention also needs no mould
casting step and no high price apparatus, hence it is time, energy and cost efficient. The
crystal hardened ceramic coping produced according to the method of present invention
can exhibit flexural strength of up to 530-630 MPa and a hardness of 12 according to
Mohs Scale of Mineral Hardness.
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1) A method for producing ceramic coping of a dental prosthesis comprising the

following steps:

D

b)

covering a model of the tooth to be restored with at least one layer of
plastic;

coating the plastic covered tooth model from step (i) with fused
alumina gel and letting it dry to form a ceramic coping in green state;
sintering the ceramic coping in green state from step (ii) at a
temperature from 950 to 1200°C;

coating the ceramic coping from step (iii) with crystal powder.

crystal hardening the crystal powder coated ceramic coping from step
(iv) at a temperature from 1160 to 1180°C.

A method as claimed in claim [ with incorporation of the following
steps in between step (ii) and step (iii):

arranging and holding together individual tooth models with ceramic
copings formed on them, as produced by following steps (i) and (ii),
according to their full mouth position;

applying fused alumina gel in between adjacent ceramic copings as
Jjuncture material and letting it dry to form the ceramic coping of a

dental bridge in green state.

2) A method as claimed in claim 1 or 2 wherein the sintering step (iii) is conducted

under vacuum for 3 to 5 minutes of total 5 to 10 minutes of sintering time.

3) A method as claimed in claim 3 wherein the sintering step (iii) is carried out

according to the following steps:

a)

b)

pre-drying the ceramic coping in green state at 500 — 600°C for 3 — 6
minutes;
increasing the temperature at a rate of 80 — 120°C/minute until it

reaches the final temperature of 950 — 1200°C;
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holding the final temperature for 5 — 10 minutes whereby in the last 3 —

5 minutes of the holding time, the vacuum condition is lifted.

4) A method as claimed in any of claims 1 to 4 wherein the crystal hardening step (v)

5)

6)

7

8)

is conducted under vacuum for 15 to 30 minutes of total 20 to 50 minutes of

crystal hardening time.

A method as claimed in claim 5 wherein the crystal hardening step (v) is carried

out according to the following steps:

2)

b)

©)

pre-drying the crystal powder coated ceramic coping at 500 — 600°C
for 3 —~ 6 minutes;

increasing the temperature at a rate of 80 — 120°C/minute until it
reaches the final temperature of 1160 — 1180°C;

holding the final temperature for 30 — 50 minutes whereby in the last

15 — 20 minutes of the holding time, the vacuum condition is lifted.

A method as claimed in any of claims 1 to 6 wherein each plastic layer used in

step (i) has a thickness of 0.1 — 0.15 mm,

A method as claimed in any of claims 1 to 7 wherein the plastic material used is
polyvinylchloride (PVC).

A method as claimed in claim 8 wherein step (i) is carried out according to the

following steps:

a) marking the margin of the tooth model;

b) stacking a layer of polyvinylchloride (PVC) foil having thickness of
0.1 — 0.15 mm on top of a layer of polypropylene (PP) foil having
thickness of 0.5 — 0.6 mm and heating them on a propane gas flame
until they are deformable;

c) placing the now deformable plastic foils from step (b) on top of a jar

filled with silicon or any other pressure deformable material;
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d) dipping the tooth model into the deformable plastic foils covered
silicon jar from step (c) so that the plastic foils would deform to take
the shape of the tooth model;
e) cutting out the part of the plastic foils which has taken the shape of the
5 tooth model along the margin;
) separating the PVC layer of the cut-out from the PP layer;
g) placing the PVC cut-out from step (f) on the tooth model so that the
tooth model is covered with a first layer of plastic;
h) repeating steps (b) to (g) on the tooth model covered with the first
10 layer of plastic so that it would be covered with a second layer of
plastic.
9) A ceramic coping of a dental prosthesis produceable according to the method as
claimed in any of ¢claims 1 to 9.
15
10) A ceramic coping as claimed in claim 10 wherein the ceramic coping exhibits a
flexural strength of from 530 to 630 MPa.
11) A ceramic coping as claimed in claim 10 wherein the ceramic coping exhibits a
20 hardness of 12 according to the Mohs Scale of Mineral Hardness.
25

30



WO 2007/010338 PCT/IB2006/001509

1/6

Figure 1



WO 2007/010338 PCT/IB2006/001509

2/6

Figure 2



WO 2007/010338 PCT/IB2006/001509
3/6

Figure 3



WO 2007/010338 PCT/IB2006/001509

4/6

Figure 4



WO 2007/010338 PCT/IB2006/001509
5/6

Figure 5



WO 2007/010338 PCT/IB2006/001509

6/6

Figure 6



International application No

PCT/IB2006/001509

INTERNATIONAL SEARCH REPORT

. CLASSIFICATION OF SUBJECT MATTER

N ooR61C13/00  ABLCE/10

According to Interational Patent Classification (IPC) or to both national classification and IPC

B. FIELDS SEARCHED

Minimum documentation searched. (classification system followed by classification symbols)

A61K A61C

Documentation searched other than minimum documentation to the extent that such documents are included in the fields searched

Electronic data base consulted during the international search (name of data base and, where pracical, search terms used)

EPO-Internal

C. DOCUMENTS CONSIDERED TO BE RELEVANT

Category* | Citation of document, with indication, where appropriate, of the relevant passages Relevant to claim No.

A US 6 126 732 A (HOFMANN CARMEN [DE] ET AL) 1-8
3 October 2000 (2000-10~03)
cited in the appiication
the whole document

A WO 2005/046502 A (NOBEL BIOCARE AB [SET; 1-8
ANDERSSON MATTS [SE]; KARLSSON PER-OLOF
[SE]; N) 26 May 2005 (2005-05-26)

cited in the application

the whole document

A EP 0 241 384 A2 (TYSZBLAT MICHELE TYSZBLAT 1-8
MICHELE [FR]) 14 October 1987 (1987-10-14)
cited in the application

A NL 1 011 777 C2 (MALTE DE MOLL [NL1) : 1-8
16 October 2000 (2000-10-16)
the whole document

See patent family annex.

Further documents are listed in the continuation of Box C.

* Special categories of cited documents : , . . .
“T" later document published after the international filing date
or priority date and not in conflict with the application but

"A" document defining the general state of the art which is not
considered to be of particular relevance

"E" earlier document but published on or after the international
filing date

"L" document which may throw doubts on priority claim(s) or
which is cited to establish the publication date of another
citation or other special reason {(as specified)

"O" document referring to an oral disclosure, use, exhibition or
other means

"P" document published prior to the international filing date but
later than the priority date claimed

cited to understand the principle or theory underlying the
invention

"X* document of particular relevance; the claimed invention
cannot be considered novel or cannot be considered to
involve an inventive step when the document is taken alone

"y* document of particutar relevance; the claimed invention
cannot be considered to involve an inventive step when the
document is combined with one or more other such docu—
meﬁts, such combination being cbvious to a person skilled
in the art.

'&" document member of the same patent family

Date of the actual completion of the international search

11 December 2006

Date of mailing of the international search report

19/12/2006

Name and mailing address of the ISA/ .

European Patent Office, P.B. 5818 Patentlaan 2
"NL - 2280 HV Rijswijk

Tel. (+31-70) 340-2040, Tx. 31 651 epo ni,
Fax: (+31-70) 340-3016

Authorized officer

Fouguet, Michéle

Form PCT/ISA/210 (second sheet) (April 2005)




INTERNATIONAL SEARCH REPORT

International application No

PCT/IB2006/001509
C(Continuation). DOCUMENTS CONSIDERED TO BE RELEVANT
Category* | Citation of document, with indication, where appropriate, of the relevant passages Relevant to claim No,
A US 5 131 847 A (IJUIN TOSHIHIKO [US]) 1-8

21 July 1992 (1992-07-21)
the whole document

Form PCT/ISA/210 (continuation of second sheet) (April 2005)



international application No.

INTERNATIONAL SEARCH REPORT PCT/1B2006/001509

Box I Observations where certain claims were found unsearchable (Continuation of item 2 of first sheet)

This International Search Report has not been established in respect of certain claims under Article 17(2)(a) for the following reasons:

1. D Claims Nos.:
because they relate to subject matter not required to be searched by this Authority, namely:

2, [I Claims Nos.: 9-11
because they relate to parts of the International Application that do not comply with the prescribed requirements to such
an extent that no meaningful International Search can be carried out, specifically:

see FURTHER INFORMATION sheet PCT/ISA/210

3. D Claims Nos.:
because they are dependent claims and are not drafted in accordance with the second and third sentences of Rule 6.4(a).

Box Il Observations where unity of invention is lacking (Continuation of item 3 of first sheet)

This International Searching Authority found multiple inventions in this international application, as follows:

1. As all required additional search fees were timely paid by the applicant, this International Search Report covers all’
searchable claims.

2. D As all searchable claims could be searched without effort justifying an additional fee, this Authority did not invite payment
of any additional fee.

3. As only some of the required additional search fees were timely paid by the applicant, this International Search Report
covers only those claims for which fees were paid, specifically claims Nos.:

4, D No required additional search fees were timely paid by the applicant. Consequently, this International Search Report is
restricted to the invention first mentioned in the claims; it is covered by claims Nos.:

Remark on Protest D The additional search fees were accompanied by the applicant’s protest.

D No protest accompanied the payment of additional search fees.

Form PCT/ISA/210 (continuation of first sheet (2)) (January 2004)




international Application No. PCT/I1B2006 /001509

FURTHER INFORMATION CONTINUED FROM PCT/ISA/ 210

Continuation of Box II.2

Claims Nos.: 9-11

Claims 9-11 clearly refer to product-by-process claims without defining

any technical product features. These claims as such cannot therefore be
searched. These claims are only allowable if the products as such fulfil
the requirments for patentability, i.e. inter alia that they are new and
inventive. A product is not rendered novel merely by the fact that it is
produced by means of a new process.

The applicant’s attention is drawn to the fact that claims relating to
inventions in respect of which no international search report has been
established need not be the subject of an international preliminary
examination (Rule 66.1(e) PCT). The applicant is advised that the EPO
policy when acting as an International Preliminary Examining Authority is
normally not to carry out a preliminary examination on matter which has
not been searched. This is the case irrespective of whether or not the
claims are amended following receipt of the search report or during any
Chapter II procedure. If the application proceeds into the regional phase
before the EPO, the applicant is reminded that a search may be carried
out during examination before the EPO (see EPO Guideline C-VI, 8.5),
should the problems which led to the Article 17(2) declaration be
overcome.




INTERNATIONAL SEARCH REPORT

Information on patent family members

International application No

PCT/1B2006/001509

Patent document

Publication

Patent family

Publication

cited in search report date member(s) date

US 6126732 A 03-10-2000 NONE

WO 2005046502 A 26-05-2005 AU . 2004289155 Al 26-05-2005
CA 2545223 Al 26-05-2005
EP 1684657 Al 02-08-2006
SE 526679 C2 25-10-2005
SE 0302971 A 13-05-2005

EP 0241384 A2 14-10-1987 AT 123643 T 15-06-1995
AU 599096 B2 12-07-1990
AU 7138387 A 15-10-1987
BR 8701674 A 12-01-1988
CA 1309845 C 10-11-1992
DE 3751344 D1 20-07-1995
DE 3751344 T2 07-03-1996
EP 0240643 Al 14-10-1987
ES 2019563 T3 01-10-1995
GR 91300017 T1 15-11-1991
JP 1708408 C 11-11-1992
JP 3074573 B 27-11-1991
JP 63011149 A 18-01-1988
us 4772436 A 20-09-1988

NL 1011777 C2 16~10-2000  NONE

US 5131847 A 21-07-1992  NONE

Form PCT/ISA/210 (patent family annex) (April 2005)




	Page 1 - front-page
	Page 2 - description
	Page 3 - description
	Page 4 - description
	Page 5 - description
	Page 6 - description
	Page 7 - description
	Page 8 - description
	Page 9 - description
	Page 10 - description
	Page 11 - description
	Page 12 - description
	Page 13 - claims
	Page 14 - claims
	Page 15 - claims
	Page 16 - drawings
	Page 17 - drawings
	Page 18 - drawings
	Page 19 - drawings
	Page 20 - drawings
	Page 21 - drawings
	Page 22 - wo-search-report
	Page 23 - wo-search-report
	Page 24 - wo-search-report
	Page 25 - wo-search-report
	Page 26 - wo-search-report

