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() A process for producing a ceramic network material from a ceramic s
uspension, wherein said suspension includes dispersed ceramic particles in a medium
containing water and a dispersant, comprising the steps of:
casting said suspension in a mold;
drying said molded suspension to draw said water from said suspension;
firing said dried suspension to form a ceramic network; and

infusing a monomer to at least a portion of said ceramic network.

() The process of claim 1 or 2,wherein said monomer is an acrylic monomer.

() The process of claim 1, further comprising infusing at least a portion

of said ceramic network with a silane coating agent before infusing said network wi
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th said monomer.

() Further, a need has arisen for a restorative material which combines the b
eneficial restorative qualities of polymers with those of ceramics, and yet avoids d

isadvantages of polymers.

() Yet another embodiment of the invention is a process for producing a ceram
ic network material from a ceramic suspension by casting said suspension in a mold t

o form a block of restorative material. The suspension includes ceramic particles h

aving diameters in a range of about 0.1to 10 pam dispersed in a medium containing de

ionized water with a pH selected from the group of ranges consisting of about 2 to 6

and about 8 to 11 and a dispersant, such as a concentration of polyvinyl alcohol in

a range of about 0.1to 2% by weight. The process comprises the steps of casting the

suspension in the mold and drying the molded suspension to draw the water from the
suspension. The dried suspension then is fired in a furnace at a temperature in a

range of about 600 to 1400 to produce a ceramic network.



() In a second embodiment, this invention involves a process formaking a suspen
sion infused with a monomer to produce a material which issuitable for use in the fa

brication of dental restorations, such as dental onlays,inlays, crowns, and bridges.

This second embodiment also involves the colloidal processing of ceramic particle

s. The ceramic particles again may include metal oxides and feldspathic glasses. The

particles may have an average particle size of about0.1 to 10 mm. Referring to Fig.
4, colloidal processing of the material may be accomplished by using ceramic parti
cles to create a suspension. See step 40.1f the ceramic particles are metal oxides,
such as alumina or zirconia, dopants in concentrations of about 0.15 to 5% by weight
may be mixed with the ceramic particles in order to alter, i.e., increase or decrea
se, the sintering temperature and control grain growth and densification of the cer
amic suspension, as described in step 41. The dopants effect the mass transport of t
he metal oxides. The sintering temperature, grain growth, densification vary with th
e dopant selected and its quantity. These dopants may be selected from the group con
sisting of Ca0, Si0 , TiO , Fe 0 ,Cr O , MgO, ZnO, Li O, Na O,K 0, and Pb

0

mm



() In a suitable suspension, about 100 grams of ceramic particles are added t
0 about 150 ml of deionized water and mixed, e.g., sonicated, with an ultrasonicato
r. About 150 ml of a solution containing about 0.1 to 2 % by weight of polyviny
I alcohol may be added to the ceramic suspension.
After mixing of the suspension is complete, a concentrated ceramic suspension
may be brought out,i.e., precipitated, using a non-solvent, such as acetone or citr
ic acid, asdescribed in step 42. These non-solvents render polyvinyl alcohol insolub
le in water.

The suspension (or the coacervate) then may be centrifugally castor pressure cast i
n a rubber, plaster, or split-metal mold.

Referring again to Fig. 4, the suspension may be cast in a rubber mold, as indicate
d in step 43A. The base of the mold may be open to expose the suspension, and a sla
b of a calcium sulfate hemihydrate based material,e.g., a gypsum slab, may be placed

in direct contact with the suspension. According to step 44A, such a calcium sulfa
te material draws water from the suspension. Alternatively, the suspension may be c
ast in a plaster mold, i.e.,slip cast, according to step 43B. The suspension is allo
wed to dry before being removed from the mold and placed in the furnace to burn off

remaining dispersant. See Step 44B. For example, in order to burn off polyvinyl al

cohol ,the suspension may be heated to about 600
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() The dried suspension is removed from the mold and is placed in a furnace
and fired, e.g., sintered, such that shrinkage is less than about 1%.See Steps 45 an
d 46. Firing temperatures may vary according to the specific ceramic particles incl

uded in the suspension. In the case of feldspathic glass, for example, the firing t

emperature may be in a range of about 600 to 1200 .When the ceramic particles are m
etal oxides, however, this temperature maybe in a range of about 1000 to 1400 . As
discussed above, in order to avoid thermal shock, the dried suspension may be placed
in a cold furnace and heated gradually to the firing temperature. For example, the
temperature of the furnace may be raised at a rate of about 2 to 15 per minute u

ntil the desired firing temperature is reached.
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() Referring to step 47, after firing, the suspension, i.e., the ceramic netw
ork, is infused with a coating agent, such as silane, and a monomer with an index o
T refraction close to that of the ceramic in order to produce a translucent materia
1. Suitable monomers may consist of a light-cured or heat-cured monomer, or both. Fo
r example, as discussed above, a heat-cured monomers may be cured in a low heat furn
ace at about 40 to 75 for about24 hours while a light-cured monomer may be cured w

ith light in the visible blue spectrum for about 15 minutes.
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A fourth disc was fired at 1050 and infused with a silane coating agent befor

e infusion with the monomar solution.
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