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(57) ABSTRACT 

The present invention relates to a glass ceramic powder 
comprising i) a glass material formed from a glass mixture 
containing a lithium and oxygen containing compound 
selected from LiO and/or Li2CO, SiO, K2O, La-Os, and 
ii) seed particles comprising LiSiOs crystals and/or 
LiSiOs crystals. The present invention also relates to a 
method of manufacturing of said glass ceramic powder, a 
method for preparing compacted and sintered bodies from 
the glass ceramic powder and bodies obtainable by said 
method. 
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POWDER, METHODS FOR 
MANUFACTURING AND COMPACTING A 
POWDER, AND BODIES PRODUCED 

THEREFROM 

TECHNICAL FIELD 

The present invention relates to a glass ceramic powder 
and a method for manufacturing of Such a glass ceramic 
powder. The invention further relates to a method for 
preparing compacted and sintered bodies from a glass 
ceramic powder, and the bodies produced. 

BACKGROUND 

Ceramic- and glass ceramic materials are used as dental 
materials due to their mechanical properties and aesthetics. 
The all-ceramic materials, such as Zirconia and alumina, 
have the advantage of high mechanical properties, but are 
opaque and thus less aesthetically pleasing and more diffi 
cult to adapt to the colour of the Surrounding teeth than glass 
ceramic materials such as lithium disilicates (Li2Si2Os), 
which are translucent. However, the glass ceramic materials 
generally have a fracture toughness and flexural strength 
considerably lower than the all-ceramic materials do. A 
translucent material with improved mechanical properties is 
desirable for dental restoration applications. 

Lithium disilicate glass ceramic materials have appealing 
optical properties in the finally prepared restoration, such as 
translucence and shade, which imitate the appearance of the 
natural teeth. They further show high strength and chemical 
durability so that they can take over the function of the 
natural tooth material and maintain these properties over a 
Sufficient period of time while being permanently in contact 
with fluids in the oral cavity. It is also desirable to machine 
them in an easy manner into the desired shape without undue 
wear of the tools and within short times. 

US2009/0042714 discloses lithium silicate materials for 
use in dental products. 

There is an increasing demand for new methods of 
producing crack-free samples with desirable mechanical 
properties and attractive appearance resembling natural 
teeth, having large sizes Suitable for large dental works Such 
as bridges, for example samples larger than 1 cm. 

SUMMARY 

Purposes of the present invention include providing solu 
tions to problems identified with regard to prior art. Shaping 
of a restoration to the desired geometry is benefited from a 
relatively low strength of the material and is therefore in 
contrast to the desired properties mentioned above for a final 
restoration. It is possible to achieve both benefits through 
processing in two steps. With the present invention materials 
with improved mechanical properties and tailored micro 
structure are obtained. The use of a seed material contributes 
to the growth of elongated crystals. Further, fine grain 
materials can be used without blackening during the pro 
cessing into bodies. 
The present invention allow for efficient manufacturing of 

glass ceramic materials suitable for, e.g. dental applications. 
According to a first aspect of the present invention there 

is provided a glass ceramic powder comprising 
i) a glass material formed from a glass mixture containing 

a lithium and oxygen containing compound selected from 
LiO and/or LiCO 

SiO, 
KO 
La2O3 
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2 
and 
ii) seed particles comprising LiSiO crystals and/or 
LiSiOs crystals. 
According to one embodiment the glass mixture may 

further comprise at least one compound selected from ZrO2. 
CeO, P.O.s, Al2O, Zr, C, and compounds of the elements 
Pt, Ag, Cu and W. 

According to one embodiment the average particle size of 
the glass ceramic powder is in the range of 0.25 to 7 um, 
preferably 1-5 um, preferably 2-4 lum. 

According to one embodiment the ratios in the glass 
mixture may be 

2-17 wt % of lithium and oxygen containing compound 
selected from LiO and/or LiCO, 

70-77 wt % of SiO, 
2-4 wt % of KO 
3-5 wt % of La O. 

wherein the sum of the percentages is not to exceed 100 wt 
%. 

According to one embodiment the ratios in the glass 
mixture may be 

2.9-15.8 wt % of lithium and oxygen containing com 
pound selected from LiO and/or LiCO 

71.6-75.9 wt % of SiO, 
3.0-3.5 wt % of KO 
3.3-4.8 wt % of La O. 

wherein the sum of the percentages is not to exceed 100 wt 
%. 

According to one embodiment the seed particles may be 
in an amount of 1-6 wt % based on the weight of the glass 
material. 

According to a second aspect of the present invention 
there is provided a method of manufacturing of a glass 
ceramic powder, the method comprising the steps of 
I) providing a glass material, wherein said glass material is 

prepared by 
a) providing a glass mixture comprising 

a lithium and oxygen containing compound selected 
from LiO and/or LiCO, 

SiO, 
KO, and 
La2O3 

b) heating the glass mixture Such that the mixture melts, 
c) cooling the melted glass mixture by contacting it with 

water, whereby forming a solid frit, and 
d) pulverizing the Solid frit into a glass material powder; 

II) providing a seed material, wherein said seed material is 
prepared by 
e) providing a seed mixture of 

a lithium and oxygen containing compound selected 
from LiO and/or LiCO, and 

SiO, 
f) heating the seed mixture in at least one step such that 

the seed mixture melts and reacts, whereby lithium 
metasilicate crystals and/or lithium disilicate crystals 
are formed, 

g) pulverizing the formed crystals into a seed powder, 
and 
III) mixing said glass material powder with said seed 

powder. 
According to one embodiment said heating of the glass 

mixture is performed at a temperature of 1250-1550° C. 
preferably 1300-1500° C. 

According to one embodiment said heating of the glass 
mixture is performed during a time period of 1-3 hours, 
preferably 1.5-2.5 hours. 

According to one embodiment said heating of the seed 
mixture is performed at a temperature of 750-900° C. 
preferably 800-850° C. 
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According to one embodiment the seed has a molar ratio 
of the SiO, to the lithium and oxygen containing compound 
of 2:1 to 1:1. 

According to one embodiment said lithium metasilicate 
crystals and/or lithium disilicate crystals of the seed mixture 5 
may have a length of 1-5 um, preferably 2-3 um. 

According to one embodiment the mixing of said glass 
material powder with said seed powder may be performed in 
an alcohol. 

According to one embodiment the mixing of said glass 
material powder with said seed powder may be performed in 
a pulverizing unit, preferably a mill or a grinder, preferably 
a ball mill. 

According to one embodiment the mixing of said glass 
material powder with said seed powder in an alcohol may be 
followed by evaporation of said alcohol. 

According to a third aspect of the present invention there 
is provided a method for preparing compacted and sintered 
bodies from a glass ceramic powder according to the first 20 
aspect, the method comprising: 

providing said glass ceramic powder, 
compacting the glass ceramic powder into a green body, 
sintering the green body, 
hot pressing the sintered green body. 25 
According to one embodiment the compacting may be an 

uniaxial pressing. 
According to one embodiment the sintering may be 

selected from the group comprising vacuum sintering and 
nitrogen sintering, or combinations thereof. 

According to one embodiment the method for preparing 
compacted and sintered bodies further comprises machining 
of the sintered and hot pressed body by cutting, grinding, 
trimming, milling or polishing, or combinations thereof, 
thereby changing the shape of said body. 

According to one embodiment the step of sintering and/or 
hot pressing may be performed at temperatures in the range 
of 750-950° C. 

According to one embodiment the step of hot pressing 40 
may be performed using a pressure of about 10 to 30 MPa, 
preferably 15-25 MPa. 

According to one embodiment the method for preparing 
compacted and sintered bodies may be for manufacturing of 
a dental product for dental restoration. 45 

According to a forth aspect of the present invention there 
is provided a body obtainable by the process according to the 
third aspect. 

According to one embodiment the body may have a 
density of 2.4-2.6 g/cm. 50 

According to one embodiment the body may have a 
fracture toughness of at least 3.0 MPa-m'; and/or a flexural 
strength of at least 360 MPa. 

According to one embodiment the body may comprise 
lithium disilicate crystals having a length of 5 micrometers 
or more, such as 10 micrometers or more, as seen along one 
Oi O axeS. 

According to one embodiment, the body may comprise 
lithium disilicate crystals having a length of 2 micrometers 60 
or more, such as 2-3 micrometers. The width of the lithium 
disilicate crystals may be, for example, 0.4-0.5 micrometers. 

Embodiments and discussions with regard to one aspect 
may be relevant to one or more other aspect(s). For example, 
the first aspect may also be relevant with regard to the 65 
second, third, and fourth aspects. References to these 
embodiments are hereby made, where relevant. 
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4 
DESCRIPTION OF FIGURE 

The FIGURE illustrates sintered material according to an 
embodiment. 

DETAILED DESCRIPTION 

It has surprisingly been found that by using a glass 
mixture with seed particles as starting material it has become 
possible to provide a glass ceramic mixture which has 
lithium disilicate crystals (LiSiOs) as main crystalline 
phase in a processed body. The crystalline phase makes the 
obtained material suitable for dental restorations due to its 
good chemical durability, appealing optical properties, good 
flexural strength and fracture toughness. 
Compared to known methods the use of the seed material 

according to the present invention a higher degree of crys 
tallization, as well as an increased size and better structural 
alignment of the lithium metasilicate crystals is obtained. 
These features are obtained using the seed material disclosed 
herein and the two-step synthesis process with introduction 
of the seed material. The introduction of the seed material 
makes it possible to omit the step of nucleation and at the 
same time gain a better control over the crystallization 
process. Further processing via sintering and hot pressing 
allows the use of very fine particles in the powders pro 
cessed, leading to improved density and strength of the 
resulting material. A controlled crystallization process via 
seed introduction allows active growth of elongated needle 
shaped crystals uniformly distributed across the formed 
glass ceramic body, which results in excellent mechanical 
properties. 

It is provided a glass ceramic powder comprising a glass 
material and seed particles comprising LiSiOs crystals. The 
glass material is formed from a glass mixture containing a 
lithium and oxygen containing compound selected from 
LiO and/or LiCO, SiO, K2O and La-O. The glass 
mixture may comprise further components such as at least 
one compound selected from ZrO2. CeO2, P.O.s, Al2O, Zr, 
C, and compounds of the elements Pt, Ag, Cu and W: 
preferably at least one compound selected from ZrO2. CeO. 
POs, Al-O, Zr, and C. Such as at least one compound 
selected from ZrO, CeO, P.O.s, Al-O. The ratios of the 
components in the glass mixture are about 2-17 wt % of 
lithium and oxygen containing compound selected from 
LiO and/or LiCO: 70-77 wt % of SiO; 2-4 wt % of KO: 
and 3-5 wt % of La O. However, the sum of the compo 
nents’ percentages is not to exceed 100 mol%. Even if more 
components are included, the four components mentioned 
above are within said ranges. In another embodiment the 
ratios are 2.9-15.8 wt % of lithium and oxygen containing 
compound selected from LiO and/or LiCO; 71.6-75.9 wt 
% of SiO: 3.0-3.5 wt % of K.O; and 3.3-4.8 wt % of La O. 
The seed particles comprising LiSiO crystals and/or 

LiSiOs are prepared from LiO and/or LiCO, and SiO. 
The seed particles may be added in an amount of 1-6 wt % 
based on the weight of the glass material, e.g. 2-5 wt %, or 
about 3-4 wt %. The seed particles may have an average 
particle size within the range of 0.25 to 7 um, e.g. 1-5 um or 
2-4 um. The seed crystals are elongated needle shaped 
crystals. The seed crystals may have a length of 1-4 um, for 
example, 2-3 um. The width of the seed crystals may be 0.25 
to 0.75 um, for example, 0.4–0.6 um. 
The average particle size of the glass ceramic powder is 

preferably within the range of 0.25 to 7 um, e.g. 1-5 um or 
2-4 um. Such small particle sizes would upon formation of 
sintered bodies using conventional techniques show prob 



US 9,701,575 B2 
5 

lems with darkening of the final product because of black 
ening of the fine grain material. This problem is however 
Solved with the combination of sintering and hot pressing 
according to the present method. 
The preparation of the glass ceramic powder comprises 

the steps of: 
I) providing a glass material, wherein said glass material is 

prepared by 
a) providing a glass mixture comprising a lithium and 

oxygen containing compound selected from LiO and/ 
or LiCO, SiO, KO, and La O. 

b) heating the glass mixture Such that the mixture melts; 
c) cooling the melted glass mixture by contacting it with 

water, whereby forming a solid frit; and 
d) pulverizing the Solid frit into a glass material powder, 

II) providing a seed material, wherein said seed material is 
prepared by 
e) providing a seed mixture of a lithium and oxygen 

containing compound selected from LiO and/or 
LiCO, and SiO, 

f) heating the seed mixture such that the seed mixture 
melts and reacts, whereby lithium metasilicate crystals 
(LiSiO) are formed: 

g) pulverizing the formed crystals into a seed powder; and 
III) mixing said glass material powder with said seed 
powder and thereby forming said glass ceramic powder. 
The glass mixture is preferably heated to a temperature of 

1250-1550° C., e.g. 1300-1500° C. for the glass mixture to 
melt. The heating of the glass mixture may be performed for 
a time period of 1-3 hours, e.g. 1.5-2.5 hours. During heating 
the mixture may be mixed. Mixing may be performed 
continuously or intermittently. The material of the agitator 
performing the mixing may influence the ratio of mixing and 
non-mixing of the material. Aluminium may react with the 
glass melt thus stirring may not be performed for too long. 
An agitator made of silica or platinum is better. As an 
example stirring may occur for 5 minutes about every half 
an hour, e.g. 5 minutes stirring, 25 minutes without stirring 
etc, or 5 minutes about every 15 minutes. 

After the step d) the glass material powder may be 
Subjected to a heating step. Such a heating step may be 
performed at a temperature in the range of 450-550° C. 
preferably 480-500° C. 

During the glass material powder production process, 
lithium metasilicate crystals are formed. Thus, the glass 
mixture formed partly comprises LiSiO. 
The seed mixture is preferably heated to a temperature of 

750-900° C., e.g. 800-850° C. for the seed mixture to melt. 
The heating of the seed mixture may take place as one step 
or as multiple steps, e.g. a two step process. If a two step 
process is performed e.g. lithium metasilicate crystals may 
be formed in a first step and further heating may provide 
lithium disilicate crystals. During heating the mixture may 
be mixed. Mixing may be performed continuously or inter 
mittently. The material of the agitator performing the mixing 
may influence the ratio of mixing and non-mixing of the 
material. As an example stirring may occur for 5 minutes 
about every half an hour, e.g. 5 minutes stirring, 25 minutes 
without stirring etc, or 5 minutes about every 15 minutes. 
The seed mixture may have a molar ratio of the SiO, to the 
lithium and oxygen containing compound of at most 2, 
preferably 1:1. Thus, for example, the seed mixture may 
have a molar ratio of (SiO):(lithium and oxygen containing 
compound) of 2:1 to 1:1. During the processing of the seed 
mixture lithium metasilicate crystals and/or lithium disili 
cate crystals formed may have a length of 1-5 um, preferably 
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6 
2-3 um. After the formation of a crystal containing seed 
material, the material is pulverized, e.g. using a ball mill, 
forming a seed powder. 
Formed glass material powder and seed powder are mixed 

with each other. This may be done in a suitable medium such 
as an alcohol. Mixing is preferably performed in a pulver 
izing unit, e.g. a mill or a grinder. The mill may be a ball 
mill. After the mixing the medium is preferably evaporated 
from the formed powder mixture forming a glass ceramic 
powder that may be further processed into bodies for use 
within dentistry. 

Bodies formed from said glass ceramic powder may be 
provided by the production method comprising provision of 
said glass ceramic powder, compaction of the glass ceramic 
powder into a green body; sintering the green body; hot 
pressing the sintered green body. The production method 
may further include a step of machining the sintered and hot 
pressed body by cutting, grinding, trimming, milling or 
polishing, or combinations thereof, thereby changing the 
shape of said body. Cutting may be done with diamond 
thread. The compacting step may be an uniaxial pressing. 
Said machining may be performed between the sintering and 
the hot pressing steps, or may be performed after the hot 
pressing step. Further, the sintering may be selected from the 
group comprising vacuum sintering, nitrogen sintering, or 
combinations thereof. Preferably, the sintering may occur at 
a temperature in the range of 750-950° C. The hot pressing 
step may occur at a temperature in the range of 750-950° C. 
The pressure during the hot pressing step may be about 10 
to 30 MPa, e.g. 15-25 MPa. 
The above production method may be used for manufac 

turing of dental products for dental restoration. The body 
obtainable according to the above production method may 
have a density of 2.4-2.6 g/cm. The formed body may 
comprise lithium disilicate crystals having a length of 5 
micrometers or more, Such as 10 micrometers or more, as 
seen along one or more axes. 
The glass ceramic powder manufactured as disclosed 

above comprises toughened lithium metasilicate glass 
ceramics particularly Suitable for example for the manufac 
turing of bodies or blocks for full anatomic dental restora 
tions. Such bodies or blocks may be fabricated with CAD/ 
CAM process into a suitable shape. The material obtained is 
characterized by higher toughness in comparison with prior 
art, which allows using it also for large posterior dental 
restorations, such as bridges. The glass material comprising 
LiO, SiO, K2O and La2O is an efficient material for 
obtaining a toughened glass ceramic material. 

Properties of bodies manufactured from glass ceramic 
powders manufactured as disclosed above may be charac 
terized by having properties selected from, e.g. a fracture 
toughness of at least 3.0 MPa-m', e.g. 3.4 MPa-m' or 
above; a flexural strength of at least 360 MPa, e.g. 380 MPa: 
a considerable part of the matter in the form of crystals 
having a length of 5 micrometers or more along at least one 
axis; a density of 2.4-2.6 g/cm, such as for example 2.5 
g/cm; and a translucency of the material of 70% or more. 
Such bodies with such properties have shown to be particu 
larly suitable for dental repairs. 
The compacted and sintered body may efficiently be 

manufactured in wide range of sizes. For example, a body 
may have a size suitable for a dental crown while another 
body may have a size suitable for a dental full-arch resto 
ration. Another body may be suitable for manufacturing of 
multiple restorations out of one piece, thus minimizing 
waste material and tool changing. 
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The sintering may result in crystallisation and formation 
of lithium disilicate glass ceramics. The sintering may cause 
a transport of ions between particles of the powder and may 
be for example reactive sintering increasing the toughness of 
the sintered body. The sintering may result in solidification 
of the glass ceramic. The reactive sintering may efficiently 
result in the formation of crystals in the glass ceramic, the 
crystal having a length of 5 micrometers or more, Such as 10 
micrometers or more, as seen along one or more axes. 
The sintered and heat pressed body may, thus, be selected 

to have a shape of for example, a tooth, a crown, or a bridge, 
or any other suitable shape for dental repair or restoration 
purposes. The shape may be selected in accordance with a 
dental restoration plan. 
The machining may be controlled by a computer, prefer 

ably a computer using CAD/CAM-based milling devices. 
It will be appreciated that numerous variants of the 

embodiments described above are possible within the scope 
of the appended claims. 

EXAMPLE 

A glass material and seed particles comprising elongated 
needle shaped lithium disilicate crystals of 0.5 micrometers 
width and 2-3 micrometers length were prepared and used in 
experiments. 

Preparation of the Glass Material: 
A glass mixture according to table 1 was mixed and 

melted at a temperature of 1450° C. for 2 hours. Stirring was 
made for 20 minutes in total over these 2 hours while the 
temperature was maintained at 1450° C. according to the 
following scheme: The stirring was done 4 times over the 2 
hours, and the duration of each stirring session was 5 
minutes, with breaks in between the stirring sessions of 10 
minutes. Thereafter, the thus obtained glass melt, was 
poured into water for quenching. The thus obtained glass frit 
was pulverized by milling in a ball mill, for approximately 
10 hours, until the particles reached 3 micrometer on aver 
age. 

TABLE 1. 

Glass mixture: 

Li2O SiO2 KO La2O3 

wt % 15.8 75.9 3.47 4.81 

Preparation of the Seed Material: 
Lithium carbonate and silica were mixed and heated to 

800-850° C. and reached crystallization during forming of 
lithium metasilicate (LiSiO) and of lithium-disilicate 
(LiSiOs) in a two-step process described by reactions (i) 
and (ii), wherein lithium metasilicate is formed according to 
(i) and lithium disilicate is formed according to (ii). 

Li2SiO+SiO2->Li2Si2Os (ii) 

The proportion based on mol between lithium metasilicate 
and lithium disilicate was 1:1. Thereafter, wet ball milling 
with alcohol provided the seed material. 

Preparation of Compacted and Sintered Bodies: 
The glass material powder and the seed material were 

mixed followed by uniaxial pressing to form a green body. 
Thereafter, vacuum sintering and hot pressing (20 MPa 850° 
C. for 30 minutes) were performed. Thereafter, the sintered 
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8 
body was cut followed by grinding and polishing. Dimen 
sions of the thus obtained samples were approximately 
4x3x23 mm. 

Results: 
The sintered bodies were validated according to the 

following: 
Flexural strength, of (MPa), Averagetstandard deviation: 

325.9 
Fracture toughness K (MPam'), load 1000 g, 

averagetstandard deviation: 2.42-0.24. 
A fracture toughness K (MPam') of 2.93 was 

obtained for a sample. 
The flexural strength was obtained according to a 3-point 

bending test described by 

Of 

where O, is flexural strength (MPa), F is load at fracture 
(N), a is the length of the fixture moment arm (mm), b is the 
width of the specimen (mm), and d is the thickness of the 
specimen (mm). 
The fracture toughness was obtained according to 

P 

Ki = 0.0319s, 
where P is the applied load, c is the crack length from the 

center of the indenter, a is half of the length of the indenter 
diagonal and I is the length of the crack measured from the 
corner of the indenter. 
The FIGURE illustrates a sintered body described accord 

ing to the example with high degree of crystallization and 
comprising lithium disilicate crystals having a length of 
approximately 2-3 micrometers and a width of approxi 
mately 0.4-0.5 micrometers. 

According to one embodiment the body may have a 
fracture toughness of at least 2.4 MPam', such as 2.9 
MPam'; and/or a flexural strength of at least 325 MPa: 
and/or comprising lithium disilicate crystals having a length 
of 2 micrometers or more, Such as 2-3 micrometers. 

While the invention has been described with reference to 
a number of preferred embodiments, it will be understood by 
those skilled in the art that various changes may be made and 
equivalents may be substituted for elements thereof without 
departing from the scope of the invention. In addition, many 
modifications may be made to adapt a particular situation or 
material to the teachings of the invention without departing 
from the essential scope thereof. Therefore, it is intended 
that the invention not be limited to the particular embodi 
ments disclosed as the best mode contemplated for carrying 
out this invention, but that the invention will include all 
embodiments falling within the scope of the appended 
claims. Moreover, the use of the terms first, second, etc. do 
not denote any order or importance, but rather the terms first, 
second, etc. are used to distinguish one element from 
another. 

The invention claimed is: 
1. A glass ceramic powder comprising 
i) a glass material formed from a glass mixture containing 

a lithium and oxygen containing compound selected 
from LiO and/or LiCO 

SiO, 
KO 
La-Os, and 
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ii) seed particles comprising LiSiOs crystals and/or 
LiSiOs crystals, 

wherein the seed particles is in an amount of 1-6 wt % 
based on the weight of the glass material. 

2. The powder according to claim 1, wherein the glass 
mixture further comprising at least one compound selected 
from ZrO2. CeO2, P-Os, Al2O, Zr, C, and compounds of the 
elements Pt, Ag, Cu and W. 

3. The powder according to claim 1, wherein the average 
particle size of the glass ceramic powder is in the range of 
0.25 to 7 Jum, 1-5 um, or 2-4 um. 

4. The powder according to claim 1, wherein the ratios in 
the glass mixture are 

2-17 wt % of lithium and oxygen containing compound 
selected from LiO and/or LiCO, 

70-77 wt % of SiO, 
2-4 wt % of KO 
3-5 wt % of LaO. 
wherein the sum of the percentages is not to exceed 100 
wt %. 

5. A method of manufacturing a glass ceramic powder, the 
method comprising the steps of: 

I) providing a glass material, wherein said glass material 
is prepared by 
a) providing a glass mixture comprising 

a lithium and oxygen containing compound selected 
from LiO and/or LiCO, 

SiO, 
KO, and 
La2O3, 

b) heating the glass mixture such that the mixture melts, 
c) cooling the melted glass mixture by contacting it 

with water, whereby forming a solid frit, and 
d) pulverizing the solid frit into a glass material pow 

der; 
II) providing a seed material, wherein said seed material 

is prepared by 
e) providing a seed mixture of 

a lithium and oxygen containing compound selected 
from LiO and/or LiCO, and 

SiO, 
f) heating the seed mixture in at least one step such that 

the seed mixture melts and reacts, whereby lithium 
metasilicate crystals and/or lithium disilicate crystals 
are formed, and 
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g) pulverizing the formed crystals into a seed powder; 
and 

III) mixing said glass material powder with said seed 
powder. 

6. The method according to claim 5, wherein said heating 
of the glass mixture is performed at a temperature of 
1250-1550° C., or 1300-1500° C. 

7. The method according to claim 5, wherein said heating 
of the glass mixture is performed during a time period of 1-3 
hours, or 1.5-2.5 hours. 

8. The method according to claim 5, wherein said heating 
of the seed mixture is performed at a temperature of 750 
900° C., or 800-850° C. 

9. The method according to claim 5, wherein the seed has 
a molar ratio of the SiO to the lithium and oxygen con 
taining compound of 2:1 to 1:1. 

10. The method according to claim 5, wherein said lithium 
metasilicate crystals and/or lithium disilicate crystals of the 
Seed mixture have a length of 1-5 um, or 2-3 um. 

11. A method for preparing compacted and sintered bodies 
from a glass ceramic powder according to claim 1, the 
method comprising: 

providing said glass ceramic powder; 
compacting the glass ceramic powder into a green body; 
sintering the green body; and 
hot pressing the sintered green body, 
wherein the sintering is selected from the group compris 

ing vacuum sintering and nitrogen sintering, or com 
binations thereof. 

12. The method according to claim 11, wherein the 
compacting is an uniaxial pressing. 

13. The method according to claim 11, further comprising 
machining of the sintered and hot pressed body by cutting, 

grinding, trimming, milling or polishing, or combina 
tions thereof, thereby changing the shape of said body. 

14. The method according to claim 11, wherein the step of 
sintering and/or hot pressing are performed at temperatures 
in the range of 750-950° C. 

15. The method according to claim 11, wherein the step of 
hot pressing is performed using a pressure of about 10 to 30 
MPa, or 15-25 MPa. 

16. The method according to claim 11, for manufacturing 
of a dental product for dental restoration. 


