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(57) ABSTRACT

Dental curing systems, apparatuses, and methods may
include a light source, a perforated plate, and a dental com-
posite. The perforated plate may be positioned between the
light source and the dental composite. The perforated plate
may include a plurality of perforations that convert a first
curing light beam from the light source into multiple curing
light beams before reaching the dental composite. The mul-
tiple curing light beams come in contact with the dental
composite to begin the curing process at certain locations on
the dental composite. The perforated plate may then be
removed, and a second curing light beam [rom the light
source may be applied to the dental composite to complete the
curing process.

20 Claims, 9 Drawing Sheets
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1
DENTAL COMPOSITE CURING SYSTEM,
APPARATUS, AND METHOD

CROSS-REFERENCE TO RELATED

APPLICATIONS 5
This application claims the benefit of priority from U.S.
*=wisional Patent Application Ser. No. 61/406.557 (filed
25, 2010). The entire content of Provisional Patent
“oolication Ser. No. 61/406,557 is incorporated herein by i
=rence in its entirety.
STATEMENT REGARDING FEDERALLY
SPONSORED RESEARCH OR DEVELOPMENT s
“ot Applicable.
FIELD
A , , .20
The present invention generally relates to dental composite
wming solutions.
BACKGROUND
25

Dental restoration techniques include the use of polymers
ol other restorative materials to regain a tooth’s function,
«m. and integrity. In a restorative technique referred to as
=sotopolymerization, a polymer adhesive is applied to a tooth
- portion thereof. The adhesive is then exposed to a light of 3
: certain wavelength, which causes a chemical reaction to
ccur between the polymers of the adhesive. This reaction
mznsforms the adhesive from aliquid or pliable state to asolid
ate intended to withstand strains, pressures, and other con-
Ztions often experienced by teeth.

SUMMARY

In some embodiments of the present invention, a dental
curing method may include positioning a perforated plate 4
~etween a light source and a dental composite. The perforated
clate may have a plurality of perforations configured to con-

ert a curing light beam into multiple curing light beams. The
method may also include projecting a first curing light beam
rom the light source toward the perforated plate to simulta-
neously expose the dental composite to multiple curing light
seams. The method may further include removing the perfo-
rated plate and projecting a second curing light beam toward
the dental composite for additional curing.

In certain embodiments, the positioning of the perforated 5
olate may include removably securing the perforated plate
with one or more plate securement members. In other
embodiments, the positioning of the perforated plate may
nclude positioning the perforated plate using a plate place-
ment member connected to the perforated plate.

In some embodiments, the plurality of perforations may
mclude evenly spaced and circular-shaped through-holes. In
such embodiments, the through-holes may be approximately
| millimeter (mm) in diameter and spatially separated from
other through-holes by approximately 1 mm. In certain
¢embodiments, the method may also include exposing the
dental composite to the multiple curing light beams until
light-exposed portions of the dental composite are at least
partially cured.

In other embodiments of the present invention, a dental
curing apparatus includes a perforated plate positioned
between a light source and a dental composite. The perforated
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plate may include a plurality of perforations configured to
convert a curing light beam from the light source into multiple
curing light beams.

In certain embodiments, the dental curing apparatus
includes one or more plate securement members configured
to removably secure the perforated plate between the light
source and the dental composite. In such embodiments, the
plate securement members may include two inwardly biased
springs positioned along opposite sides of the perforated
plate. In other embodiments, the dental curing apparatus may
include a plate placement member connected to the perfo-
rated plate. In some embodiments, the plurality of perfora-
tions may include evenly spaced and circular-shaped
through-holes. In such embodiments, each of the through-
holes may be approximately 1 mm in diameter and spatially
separated from other through-holes by approximately 1 mm.

In yet other embodiments of the present invention, a dental
curing system may include a light source configured to pro-
duce a curing light beam and a perforated plate positioned
between the light source and a dental composite. The perfo-
rated plate may include a plurality of perforations configured
to convert the curing light beam into multiple curing light
beams.

In certain embodiments, the dental curing system may also
include plate securement members configured to removably
secure the perforated plate between the light source and the
dental composite. In such embodiments, the plate securement
members may be inwardly biased springs positioned along
opposite sides of the perforated plate. In other embodiments,
the dental curing system may include a plate placement mem-
ber connected to the perforated plate. In some embodiments,
the plurality of perforations may include evenly spaced and
circular-shaped through-holes. In such embodiments, the
through-holes may each be approximately 1 mm in diameter
and spatially separated from one another by approximately |
Iim.

BRIEF DESCRIPTION OF THE DRAWINGS

A more particular description of the present invention will
now be rendered by reference to the appended Figures. These
Figures depict only some embodiments of the invention and
are not limiting of its scope. Regarding the Figures:

FIG. 1 is a perspective view of a dental composite curing
system in accordance with one or more embodiments of the
present invention;

FIG. 2 is a perspective view of a dental composite curing
apparatus in accordance with one or more embodiments of
the present invention:

FIG. 3 is a side perspective view ol a dental composite
curing apparatus in accordance with one or more embodi-
ments of the present invention:

FIG. 4 is a perspective view of another dental composite
curing system in accordance with one or more embodiments
of the present invention;

FIGS. 5a-5b show are perspective views of another dental
composite curing apparatus in accordance with one or more
embodiments of the present invention: and

FIG. 6 is a flow chart diagram of a dental composite curing
method in accordance with one or more embodiments of the
present invention.

FIGS. 7-9 show perspective views of another dental com-
posite curing apparatus in accordance with one or more
embodiments of the present invention.

DETAILED DESCRIPTION

The present invention has been developed in response o
the present state of the art, and in particular, in response to
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problems and needs that have not yet been adequately recog-
nized and/or resolved by currently available technologies.

As discussed above, currently available dental restoration
techniques include applying a pliable adhesive or composite
to a tooth, and exposing the composite to a light of a given
wavelength. However, while such techniques are effective to
some extent, they have significant limitations. For instance,
currently available techniques can frequently cause the com-
posite to undergo significant shrinkage during a curing or
polymerization process, which can significantly limit or com-
promise the effectiveness of the dental restoration procedure.

Accordingly, among the benefits and embodiments of the
present invention are solutions to such limitations. Indeed,
certain embodiments of the present invention include sys-
tems, apparatuses, and methods for curing dental composites
without composite shrinkage. Stated another way, embodi-
ments of the present invention provide dental restorative solu-
tions that produce superior fillings, crowns, and other dental
restorative structures.

The description and Figures presented herein demonstrate
that the present invention may be practiced or implemented in
a variety of embodiments. The discussion of these embodi-
ments amounts Lo a complete written deseription that enables
those of ordinary skill in the art to make and use the invention.
While several embodiments are expressly disclosed herein, it
should be appreciated that the present invention is not limited
to the specifically disclosed embodiments. Indeed, the struc-
tures, features, operations or functions of the described
embodiments may be reorganized or reconfigured to create
one or more embodiments that are not specifically discussed
herein, but nevertheless fall within the scope the present
invention.

Further, the use of words or phrases such as “certain
embodiments,” “some embodiments,” “may,” “can,” or simi-
lar language means that a particular feature, structure, func-
tion, characieristic, or benefit described in connection with an
embodiment is included in at least one embodiment of the
present invention. Thus, appearances ol “certain embodi-
ments.” “some embodiments,” “may.” “can.” or similar lan-
guage do not necessarily all refer to the same embodiment or
group of embodiments, and the described features. structures,
functions, characteristics, or benefits may vary from one
embodiment to another.

FIG. 1 is a perspective view of a dental composite curing
system 100 in accordance with one or more embodiments of
the present invention. The depicted system 100 includes a
light source 110, a curing light beam 120, a perforated plate
130, plate securement members 140, and a dental composite
surface 150. In certain embodiments, the system 100 provides
adental restorative solution that is capable of producing supe-
rior fillings, crowns, and other dental restorative structures by
climinating or significantly reducing dental composite
shrinkage.

As depicted. the light source 110 may be configured to
produce or otherwise emit the curing light beam 120 that
comes in contact with the perforated plate 130. The perfo-
rated plate 130 may be connected to plate securement mem-
bers 140 that can be used to removably secure the perforated
plate 130 in an appropriate position between the light source
110 and the dental composite 150. Additionally, the perfo-
rated plate 130 may include a plurality of perforations or
through-holes that can convert the curing light beam 120 into
multiple curing light beams before coming in contact with the
dental composite 150.

Since polymerization only occurs in the light-exposed
arcas of the dental composite 150, dividing a curing light
beam in this manner can isolate composite shrinkage (o cer-
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4
tain areas, which. in turn, causes the remaining areas of =
dental composite 150 to compensate by expanding. With &
overall dental composite 150 in such a condition, the amous
of shrinkage that later result from finishing the curing proces
by removing the perforated plate 130 and projecting a secome
curing light beam onto the dental composite 150 is minims
Accordingly, embodiments of the dental composite comme
system 100 are capable of producing superior flimes
crowns, and other dental restorative structures by imtalis
curing, or partially curing, only certain portions of the deses
composite 150. In certain embodiments, the form of the pes
forations or holes can be chosen in the shape of circies
because, when the light passes and cures the areas under
holes, the cured areas can be in shapes of cylinders: in &
way, stress point formation can he avoided.

FIG. 2 is a perspective view of a dental composite comme
apparatus 200 in accordance with one or more embodime
of the present invention. The depicted apparatus 200 inc /o
a curing light beam 220, a perforated plate 230, plate secuss
ment members 240, and a dental composite 250. In comas
embodiments, the dental composite curing apparatus 208 o
responds to one or more of the embodiments discusses che
where in this specilication.

The perforated plate 230 may include a plurality of peme
rations or through-holes capable of permitting light =z
therethrough. In certain embodiments, the through-holes s
be substantially circular in shape. as depicted. In additos. S
through-holes may be approximately 1 mm in diameies s
located approximately 1 mm away from one another S
ever, the perforations or through-holes in other embod e
may vary greatly in size, shape, and distance, depending wes
the embodiment. In certain embodiments, using conic &
for the perforations on the perforated plate 230 can
and even eliminate the formation of stress points on the
composite 250.

In certain embodiments, the perforated plate 230 ==
sist or be formed from a variety of partially or come
opaque materials, including readily available materas
as stainless steel. In addition, the perforated plate 238
attached or otherwise mechanically connected (o one o
plate securement members 240. In certain embodis
plate may be fixed on the targeted tooth with 2 =
amount of distance from the composite surface. = s
embodiments, even if the doctor’s or dentist’s hand ssss
during the curing process, the shaking may not significamss
affect the path of the light. In some embodiments, the Sems
composite 250 may be embodied by a variety of restorsmse
composites. For instance, the dental composite 250 =
include any number of photopolymerizable coatings. comme
sitions, or resins.

FIG. 3 is a side perspective view of a dental compesse
curing apparatus 300 in accordance with one or more e
ments of the present invention. The depicted apparasas S8
includes a curing light beam 320, a perforated plaic 336 &
plate securement member 340, and a dental composite 3538 &
certain embodiments, the dental composite curing appesss
300 may correspond to one or more embodiments discuss
elsewhere in this specification,

Asdiscussed above, the plate securement member 358 mas
be configured to removably secure the perforated plaze 330
a suitable position between the curing light beam sossce
shown) and the dental composite 350. Also, since FIC 358
side perspective view, the depicted dental composits cumme
apparatus 300 may appear at first glance to only Sz
plate securement member 340, which is secured to 5
rated plate 330 at corners 332 and 334.

However. ¢
appreciated tt
include two p
of a perforat
embodiments,
that are biasec
ing force that
removably sec
position. In st
members may
vestibular sid
feature of a pz

FIG.4is a
curing system
ments of the
includes a ligh
rated plate 430
composite 450,
system 400 m.
discussed throc

The light so
capable of proc
dental compos
source 410 is ¢«
at a preselected
ments, the light
light with a waz
(nm).

In addition, d
410 may be cor
with distinct d
embodiment, wi
tact with the per
creates a substa
source 410 may
420 with dimen:
angular pattern
vertical distance
rated plate 430
such, a curing lig
or intensity of 1
0 undergo a pho
FIGS. 5a-5b a
posite curing aj
embodiments of
embodiments di
systems of FIGS
curing light bea
composite surfac
ments discussed
include plate se
plate securement
Instead. the sy
ment member 56
As depicted, the
handle portion 5
doctor or dentist
perforated plate 5
plate placement r
ing the arching pc
a largeted tooth
increased control
plate placement n
dceuracy, and quz
procedure.
In certain embc
member 560 may
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=r. comparing FIG. 3 with FIGS. 1-2, it should be
=d that embodiments of the present invention may
«0 plate securement members along opposite sides
—orated plate (see, for example, FIG. 1). In such
S —ents, the plate securement members may be springs
~:ased toward one another, thereby creating a pinch-
that may engage a tooth or other oral feature and
«w secure the perforated plate 330 in an appropriate
= In such embodiments, the springs or securement
= may be positioned to correspond respectively to a
side and a lingual side of a tooth or other oral
a patient.

4 is a perspective view of another dental composite
em 400 in accordance with one or more embodi-
the present invention. The depicted system 406
ight source 410, a curing light beam 420, a perfo-
22 430, plate securement members 440, and a dental
= 450. In certain embodiments, the composite curing
M) may correspond to one or more embodiments

aroughout this specification.
=nt source 410 may include any variety of devices
producing a light beam fit for curing one or more
osites 450. In some embodiments, the light
<10 is configured to produce a curing light beam 420
<lected wavelength. For instance, in certain embodi-
ne light source 410 is configured to produce a blue
a wavelength of approximately 650 nanometers

n, depending on the embodiment, the light source
= be configured to produce a curing light beam 420
ct dimensions. For instance, in the depicted
it. when the curing light beam 420 comes in con-
ne perforated plate 430, the curing light beam 420
« substantially circular pattern. However, the light
1ay be configured to produce a curing light beam
dimensions that create an oval, triangular, or rect-
catiern on the perforated plate 430. Similarly, the
Zistance between the light source 410 and the perfo-
== 430 may vary from one embodiment to another. As
sring light beam 420 may include any type, quantity.
v of light sufficient to induce the dental composite
~=0 a photopolymerization or curing reaction.
3a-5b are perspective views of another dental com-
sring apparatus in accordance with one or more
—ents of the present invention. Similar to some of the
—ents discussed above, the dental composite curing
¢ FIGS. 5a-5b include a curing light source 510, a
znt beam 520, a perforated plate 530, and a dental
= surface 550. However, unlike some of the embodi
Zscussed above, the systems of FIGS. 5a-5b do not
olate securement members (see, for example, the
rement members 140 of FIG. 1).
the systems of FIGS. 5a-5b include a plate place-
560 that is attached to the perforated plate 530.
=d, the plate placement member 560 may include a
~ortion 562 and an arching portion 564. As such, a
- dentist may, for example, position and control the
2 plate 530 by grasping the handle portion 562 of the
nent member 560 and resting or otherwise engag-
1g portion 564 on the vestibular or lingual side of
oth (not shown). In certain embodiments, the
2 control that can result from embodiments with the
nent member 560 can provide increased stability,
and quality regarding the overall dental restoration

—=in embodiments, the features of the plate placement
560 may vary from the depicted embodiment. For
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instance, in certain embodiments, the vertical distance 566
between the perforated plate 530 and the arching portion 564
may be preselected to minimize the negative effects that a
doctor’s shaking hand might have the restoration procedure.
In addition, the physical properties and dimensions of the
arching portion 564 may vary according to the size and/or
characteristics of the underlying tooth or other oral feature.

The physical characteristics of the handle portion may also
vary. For instance, in certain embodiments, the handle portion
562 may be fashioned in a more ergonomically pleasing
manner. In addition, the angle or pitch at which the plate
placement member 560 relates to the perforated plate may
vary along any or all of an x, y, or z axis. In fact, in certain
embodiments. the angle or pitch may even be adjustable in
order to provide additional advantages, such as being adapt-
able to a patient’s ability to open his or her mouth or perhaps
the physical location of a particular tooth or other oral feature.

Further, while the plate placement member 560 is depicted
as being permanently affixed to the perforated plate 530, this
may not be the case in all embodiments. For instance, in some
embodiments, the plate placement member 560 may be
removably secured to the perforated plate 530. This may be
achieved by any number of additional features, including
features that use one or more springs, clamps, ties, magnets,
screws, or other mechanisms capable of removably securing
the plate placement member 560 to the perforated plate 530.

FIG. 6 is a flow chart diagram of a dental composite curing
method 600 in accordance with one or more embodiments of
the present invention. The method 600 includes applying 610
a dental composite, positioning 620 a perforated plate, pro-
jecting 630 a first curing light beam at the composite, remov-
ing 640 the perforated plate. and projecting 650 a second
curing light beam at the composite, wherein the first and
second curing light beams can be from the same curing light
source. In certain embodiments, the method 600 may corre-
spond to one or more embodiments discussed elsewhere in
this specification.

The method 600 begins with applying 610 a dental com-
posite. This may include painting or otherwise introducing
one or more dental composites to a given location in a
patient’s mouth, such as a tooth. Once the dental composite
has been adequately applied 610, a perforated plate may be
positioned 620 at a suitable location above or otherwise cov-
ering the dental composite. In certain embodiments, the per-
forated plate may be removably secured in this position using
plate securement members. In other embodiments, the perfo-
rated plate may be removably secured in this position using a
plate placement member.

A first curing light beam may then be projected 630 at the
dental composite. However, since the perforated plate is posi-
tioned 620 over the dental composite, the first curing light
beam is converted into multiple curing light beams before the
light beam arrives at the composite. Alter an appropriate
amount of time has passed (e.g.. perhaps 5-10 seconds), the
perforated plate may be removed 640, and a second curing
light beam may be projected 650 toward the dental composite
to complete the curing process.

It should be appreciated that embodiments of the present
invention can save time and effort by enabling a dentist to, for
example, restore a class [ cavity, with depths between 2-3
millimeters, in asingle restorative step. Indeed, embodiments
of the present invention can enable a dentist to fill an entire
cavity, groove and form a corresponding surface, then pro-
ceed with polymerization by using a perforated plate for forty
(40) seconds, removing the plate, and then applying a curing
process for another forty (40) seconds. Accordingly, embodi-
ments of the present invention can not only produce superior
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fillings, crowns, or other dental restorative structures, but
embodiments of the present invention can also save on the
time and effort that would otherwise be required by a given
restoralive procedure,

FIGS. 7 through 9 show views of a dental composite curing
system 700 in accordance with one or more embodiments of
the present invention. The depicted system 100 includes a
light source 710, a holder 715, a perforated plate 730, and a
dental composite surface 750. The light source provides a
curing light beam 720. The holder 715 is made up of a middle
portion in the form of an clongated arm 716 with a light
source holder portion 718 and a rest portion 719 at opposite
upper and bottom ends respectively of the elongated arm 716
of holder 715. The rest portion 719 can adopt any suitable
shape such as a curved T-shaped as shown, for example, in
FIG. 7.

The rest portion 719 of the holder 715 rests on the lingual
or buccal surface during normal use of the dental composite
curing system 700. One side of the perforated plate 730 is
attachedto the elongated arm 716 such that the holder 715 and
perforated plate 730 form a single integral piece. During
normal operation the curing light source 710 is supported by
the light source holder portion 718 of holder 715. The light
source holder portion 718 can take the form of a flexible ring
and function somewhat like an automobile cup holder but
instead of holding a cup or beverage the light source holder
portion 718 is used to hold the light source 710.

In certain embodiments, the composites may shrink during
polymerization, and the percentage of the shrinkage in some
higher-end composites is approximately 1.5%. In certain
embodiments, the plate of the described invention can divide
the composite to polymerized and non-polymerized arcas.
So, this plate can decrease the amount of shrinkage within the
composite because the shrinkage often depends on the size
and shape of the composile restoration. In such a setting, the
non-polymerized areas may slightly expand to compensate
for the shrinkage of the polymerized areas, which can resultin
reduced shrinkage and stress formation.

In some embodiments. the present invention can enable the
restoration of class one cavities (e.g., cavities with a depth of
between 2-3 millimeters) in a single step. This can be done by
using the plate described herein for approximately 40 sec-
onds, but sometimes between 5-10 scconds, then removing
the plate, and applying the curing process again for approxi-
mately 40 seconds. This can save time, effort, and almost
eliminate shrinkage and stress composition.

In one study. the inventor sought to find the best combina-
tion that allows the highest number possible of perforations
and achieve the highest number of both cured and non cured
areas in the composile restoration (i.e., the smallest size of
perforations and the smallest distance separating between
perforations). Several combinations were studied for both
perforation size and separating distance, and found the fol-
lowing:

L. Perforations of 0.5 mm, did not allow sufficient amount
of curing light to pass through the perforated plate and
thus was not able to cause the desired curing effect on the
composite.

IL. Perforations of 1 mm, allowed enough amount of curing
light to pass through the perforated plate (I recorded 400
mW/cm” out of a source of 1100 mW/cm?) and was able
to cause the desired curing process in the composite.
(Where “mW?™ is the unit for milliwatt).

III. Perforations of more than 1 mm was not desirable,
mainly for two reasons
I—It will reduce the number of perforations possible

which contradicts with the general concepl.
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2—In dental practice there are restorations of 1.5-2 m=
in size, which means that a perforation of 1.5 mm o= 2
mm in diameter has the potential of covering 5
whole surface of the restoration and cause the curins
in the whole restoration which is what we are esses-
tially trying to avoid.

IV. Perforations of 1 mm and 0.5 mm apart. I found that &5
light beams passing through the perforated plate (5
plate must not exceed 0.5 mm in thickness to reduce the
diminishing of curing light power) have almost reunitiz2
on the restoration surface after passing through the plas
(due to the conic pattern of the light beams passins
through the plate) and caused the curing affect on almos
the whole restoration surface.

V. Perforations of | mm and 1 mm apart. This combinatios
allowed for enough light power to pass through wits
suitable separations, and achieved the desired result o
both cured and non cured areas of the composite resio-
ration.

VI. Perforations of | mm and 1.5-2 mm apart were not
suitable [or reasons very similar to the reasons that lead
to the rejection of 1.5-2 mm perforations above.

The above study found a plate of comprising | mm perfo-
rations and 1 mm apart to be the best combination that allows
for enough curing light power to pass through the perforated
plate, and achieve the desired focal curing process. The per-
forations can be in the range 0.8 mm to 1.2 mm inclusively.
and their distance apart in the range 0.8 mm to 1.2 mm
inclusively though it is preferred that the plate is made up of
1 mm perforations 1 mm apart.

It should be appreciated that the embodiments of the
present invention are not limited to those specifically
described above. For instance, the present invention may
include different structures, features, or characteristics than
those described above. Similarly, methods of making and
using the present invention, as described herein, may include
dilferent operations, steps, or sequences than those described
above. Therefore, it is to be understood that the present inven-
tion is not limited to the embodiments described above, but
encompasses any and all embodiments within the scope of the
following claims.

What is claimed:

1. A dental curing method, comprising:

positioning a perforated plate between a light source and a

dental composite, wherein the perforated plate com-
prises a plurality of perforations configured to convert a
curing light beam into multiple curing light beams, fur-
ther wherein the diameter of the perforations is in the
range (.8 millimeters to 1.2 millimeters inclusively, and
their distance apart in the range 0.8 millimeters to 1.2
millimeters inclusively;

projecting a first curing light beam from the light source

toward the perforated plate to simultaneously expose the
dental composite to multiple curing light beams;
removing the perforated plate; and

projecting a second curing light beam from the light source

toward the dental composite for additional curing.

2. The dental curing method of claim 1, wherein the posi-
tioning of the perforated plate comprises removably securing
the perforated plate using at least one plate securement mem-
ber.

3. The dental curing method of claim 1. wherein the posi-
tioning of the perforated plate comprises positioning the per-
forated plate using a plate placement member connected to
the perforated plate.
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4. The dental curing method of claim 1, wherein the plu-
rality of perforations comprises a plurality of evenly spaced
and circular-shaped through-holes.
5. The dental curing method of claim 4. wherein each of the
plurality of through-holes is 1 millimeter in diameter and
spatially separated from other through-holes by 1 millimeter.
6. The dental curing method of claim 1, wherein projecting
a first curing light beam from the light source toward the
perforated plate comprises exposing the dental composite to
the multiple curing light beams until light-exposed portions
of the dental composilte are at least partially cured.
7. A dental curing apparatus, comprising:
a perforated plate positioned between a light source and a
dental composite, the perforated plate comprising a plu-
rality of perforations configured to convert a curing light
beam from the light source into multiple curing light
beams before reaching the dental composite, wherein
the diameter of the perforations is in the range 0.8 mil-
limeters to 1.2 millimeters inclusively, and their distance
apart in the range 0.8 millimeters to 1.2 millimeters
inclusively.
8. The dental curing apparatus of claim 7, further compris-
ing: at least one plate securement member configured to
removably secure the perforated plate between the light
source and the dental composite.
9. The dental curing apparatus of claim 8, wherein the at
least one plate securement member comprises two inwardly
biased springs positioned along opposite sides of the perfo-
rated plate.
10. The dental curing apparatus of claim 7, further com-
prising: a plate placement member connected to the perfo-
rated plate.
11. The dental curing apparatus of claim 7, wherein the
plurality of perforations comprises a plurality of evenly
spaced and circular-shaped through-holes.
12. The dental curing apparatus of claim 11, wherein each
of the plurality of through-holes is | millimeter in diameter
and spatially separated from other through-holes by 1 milli-
meler.
13. A dental curing system, comprising:
a light source:
a perforated plate: and
a dental composite,
wherein
the light source is configured to produce a curing light
beam, and

the perforated plate is positioned between the light
source and a dental composite, the perforated plate
comprising a plurality of perforations configured to
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convert the curing light beam into multiple curing
light beams before reaching the dental composite,
wherein the diameter of perforations is in the range
0.8 millimeters to 1.2 millimeters inclusively, and
their distance apart in the range (0.8 millimeters to 1.2
millimeters inclusively, further wherein the perfora-
tions are circular-shaped through-holes.

14. The dental curing system of claim 13. further compris-
ing:

at least one plate securement member configured to remov-
ably secure the perforated plate between the light source
and the dental composite.

15. The dental curing system of claim 14, wherein the at
least one plate securement member comprises two inwardly
biased springs positioned along opposite sides of the perfo-
rated plate.

16. The dental curing system of claim 13, further compris-
ing:

a plate placement member connected to the perforated
plate.

17. The dental curing system of claim 13, wherein the
plurality of perforations comprises a plurality of evenly
spaced and circular-shaped through-holes.

18. The dental curing apparatus of claim 17, wherein each
of the plurality of through-holes is 1 millimeter in diameter
and spatially separated from other through-holes by 1 milli-
meter.

19. A dental curing apparatus, comprising:

a light source;

a holder, the holder comprising an upper light source
holder portion, an elongated portion, and a bottom rest
portion. wherein the elongated portion is located
between the light source holder portion and the rest
portion: and

a perforated plate. wherein the perforated plate is attached
to and held by the elongated portion of the holder such
that the holder and perforated plate form a single integral
piece.

wherein the diameter of the perforations is in the range 0.8
millimeters to 1.2 millimeters inclusively, and their dis-
tance apart in the range 0.8 millimeters to 1.2 millime-
ters inclusively.

wherein the light source is configured to produce a curing
light beam.

20. The dental curing apparatus of claim 19, wherein each
of the plurality of through-holes is 1 millimeter in diameter
and spatially separated from other through-holes by 1 milli-
meter.




