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(s7) ABSTRACT
Dental curing systcms, apparatuses, and methods may
include a light source. a perfbrated platc, and a dental com-
posite. The perlbrated plate may bc positioned bctwcen thc
light sourcc and thc dcntal compositc. Thc perfilratcd plate
rnay include a plurality of pcrlirrations that convert a first
curing light bcam tiom the light sourcc into multiplc curing
light bcams beforc rcaching the dcntal composite. The mul-
tiplc curing light beams comc in contact with the dcntal
compositc to bcgin the curing proccss at certain locations on
thc dcntal composite. The pcrtilratcd platc may then bc
rcmovcd, and a second curing light bcam liom the light
sourcc may bc applicd to the denl.al composite to completc thc
curing process.

20 Claims, 9 Drawing Sheets
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I
DENTAI, COMPOSITE CURIN(; SYSTEM,

APPARATUS,AND METHOD

CROSS-REFERENCE To IiELATED
APPLICATIONS

-:i\ application claims the hencfit of priority liom U.S.
L ...ional Patcnt Application Ser. No. 611406.-557 (filed
,-- 15, 2010). Tho entirc content of Provisional Patcnt

---r :cation Ser. No. 611406,55'l is incorporated hercin by
-: :-.'flcc in its cntircty.

STATEMENT RECARDING FEI)ERALLY
SPONSOREI) ITESEARCH OR DEVELoPMENT

\ ,t Applicable.

FIELD

i-rc prcsent invention gencrally rolatcs to dental composite
----:ng solutions.

BACKGROUND

Dcntal restoration techniques includc thc usc of polymcrs
-:i othcr rostorative materials to regain a tooth's lunction.
.n. and intcgrity. In a restorative technique rcl'erred to as

:,: ,ropolymcrization, a polyrncr adhesivc is applicd to a tooth
. rortion thcreol. The adhcsivc is then cxposed to a light of

. reflain wavelength, which causes a chemical rcaction to
e;ur betwecn the polymers ol'thc adhesivc. This rcaction

--:nslbrms thc adhesive liom a liquid or pliable state to a solid
- .tc intended to withstand strains, pressures, and other con-
-'.ions ollen cxpcricnccd by tecth.

SUMMARY

ln somc ernbodimcnts ol'thc prcsent invention, a dental

-:ring mcthod may include positioning a perfirratcd platc
-ctwecn a light sourcc and adental compositc. Thc pcrforated
:.rtc may havo a plurality ol'perlbrations configurcd to con-
, rrt a curing light beam into rnultiplc curing li-uht beams. Thc
-.rethod mav also include nroiectins a iirst curinu lisht bearnrethod may also include projecting a iirst curing light bearn
:rrm the liqht source toward the oerlbrated Dlatc to simulta- ,1.slight source toward the perlibrated platc to simulta-

:.:trusly exposc the dcntal composite to multiplc curing Ii-eht
-cams. Thc mcthod rnay llrther includc removing the pcrlir-
:.rted plate and projectin_q a sccond curing light beam toward
ro dental composite lbr additional curing.

In cortain embodimcnts. thc positioning ol'the pcrfilratcd
rlate may includc rcmovably sccuring thc pcrlirral.cd platc
;ith onc or morc plate securcment membcrs. In othcr
-'mhodimcnts. thc positioning ol the pcrforated plate may
:ncludc positioning thc porfbrated plate using a platc placc-
nent member connected to the pcrfi)rated platc.

In somo embuliments, the plurality of pcrlbrations may
include evcnly spaced and circular-shapcd throu,qh-holcs. In
ruch embodimcnts, thc through-holcs may be approximately
I millimetcr (mm) in diametcr and spatially separated Irorn
othcr through-holcs by approximately I mm. In certain
cmbodiments, the mcthod may also include exposin-e the
Jental compositc to thc multiple curing light beams until
lighrexposcd portions of thc dcntal composite are at lcast
partially curcd.

ln other embodiments of thc prescnL invcntion, a dcntal
curing apparatus includes a pertirrated plate positioned
hetwecn a light source and a de ntal composite. Thc pcrtbrated

us 8,721,84482
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platc may includc a plurality of perlbrations configured to
convert a curing light beam from thc light sourcc into multiplc
curing light beams.

In certain cmbodiments, the dental curing apparatus
includcs on(j or more platc sccurcmcnt mcmhers configured
to rcmovably secure the perlirratcd platc betwecn the light
sourcc and the dcntal composite. ln such embodimcnts, thc
platc securcment members may includc two inwardly biased
springs positioncd along opposite sidcs of thc pcrlorated
platc. In other cmbodirnents, thc dcntal curing apparatus may
include a platc placcment membcr conncctcd to thc pcrlo-
rated plate. ln somc embodimcnts, thc plurality of perlirra-
tions may include cvenly spaced and circular-shaped
throu-eh-holcs. In such embodimcnts, cach of the through-
holcs may be approximatcly I mm in diametcr and spatially
separatcd fiom other through-holes by approximatcly I mm.

ln yet othcr embodimcnts ol'the present invcntion. a dcntal
curing systcm may includc a light sourcc configured to pro-
duce a curing light beam and a perforated plate positioned
between thc light source and a dcntal composite. Thc perfb-
rated plate may include a plurality of pcrlbrations configured
to convert the curing light beam into multiple curing light
hcams.

ln certain embodimcnts, the dental curing system may also
include platc sccurcment mcmbcrs configurcd to removably
secure the perlirratcd platc betwecn thc light source and thc
dental compositc. In such embodiments, the platc securement
members may be inwardly biased springs positioned along
oppositc sidcs of lhc perlorated platc. In other embodimcnts,
the dental curing system may include a platc placement mem-
ber connocted to thc perfbratcd platc. ln somc cmbodimcnts,
thc plurality of perlbrations may include cvenly spaccd and
circular-shapcd throuch-holes. In such embodimcnts, the
through-holcs may each bc approximately I mm in diamcter
and spatially separatcd fiom onc anothcr by approximatcly l

mm.

BIIIEF DESCRITTION OFTHE DRAWINGS

A more particular description of the present invcntion will
now be rcndcrrd by retcrence to thc appended Figures. Thcse
Figures depict only somc embodiments ol-thc inve ntion and
arc not limiting ol'its scopc. Rcgarding thc Figure s:

FIG. I is a pcrspective view of a dcntal compositc curing
system in accordance with onc or morc embodimcnts of the
present inventionl

FIG. 2 is a pcrspcctive view of a dcntal compositc curing
apparatus in accordancc with one or morc emhodimcnts of
thc prcscnt invention;

FIG. .l is a side perspective view ol a dental compositc
curing apparatus in accordancc with onc or morc embodi-
mcnts ol-the present invcntion;

FIG. 4 is a pcrspcctive view of another dental composite
curing systcm in accordancc with onc or morc cmbodimcnts
ol' the prcsent invention;

FICS. 5a-5b show are perspectivc vicws of anothcr dcntal
compositc curing apparatus in accordance with onc or more
cmbodiments ol'Lhc present invcntion; and

FIC. 6 is a llow chart diasram of'a dental composite curing
me thod in accordancc with onc or morc e mbodimcnts of the
prcsent invention.

FICS. 7-9 show perspcctivc vicws ol'another dental com-
positc curing apparatus in accordancc with one or more
ctnbodimcnts of the prescnt invcntion.

DETAILEI) I)ESCRIPTION
65

Thc prcsent invention has becn developcd in response to
the prcsent state of the art, and in parlicular, in responsc to
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problems and needs that have not yet been adequatcly recog-
nized and./or rcsolved by currently available technologics.

As discussed above, currently availablc dental restoration
tcchniques include applying a pliable adhesive or composite
to a tooth, and cxposing the composite to a light of a given -s

wavelength. However, while such techniques are cffective to
some extent, they have significant limitations. For instance,
curently available techniques can frequently cause the com-
posite to undergo significant shrinkage during a curing or
polymerization process, which can significantly limit orcom- ro
promise the effectiveness ofthe dental restoration procedure.

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

The description and Figures prescnted herein demonstrate zo
that thc prcsent invention may be practiced or implemented in
a variety of embodiments. The discussion of these embodi-
ments amounts to a complete written description that enables
those ofordinary skill in the art to make and use the invcntion.
While several embodiments are expressly disclosed hcrein, it zs
should be appreciated that the present invention is not limited
to thc specifically discloscd embodiments. Indecd, the struc-
turcs, features, operations or functions ol thc described
embodiments may be reorganized or reconfigured to create
one or more embodiments that are not specifically discussed to
herein, but neverthelcss fall within thc scope lhc present
invcntion.

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- 35

tion, characteristic, orbenefit described in connection with an
embodiment is included in at least one embodiment of the
present invention. Thus, appearances of "certain embodi-
ments," "some embodiments," "may," "can," or similar lan-
guage do not necessarily all rcfer to the same embodiment or +o
group of embodiments, and thc described features, structurcs,
functions, characteristics, or bencfits may vary from one
embodiment to another.

FIC. 1 is a perspectivc view of a dental compositc curing
system l(X) in accordance with one or more cmbodiments of a5

the present invcntion. The depicted system 1fi) includes a
light source 110, a curing light bcam 120, a perforated plate
130, plate securement mcmbers 140, and a dcntal composite
surface 150. In certain embodiments, the system 1(X) provides
a dental restorative solution that is capable ofproducing supe- 50

rior fillings, crowns, and otherdental restorative structures by
eliminating or significantly rcducing dental composite
shrinkage.

As depicted, the light source 110 may be configured to
produce or otherwise emit the curing light beam 120 that -55

comes in contact with the perforated plate 130. The perfb-
rated plate 130 may be connected to plate securement mem-
bers 140 that can be used to removably secure thc perlbrated
plate 130 in an appropriatc position between the light source
110 and the dental composire 150. Additionally, thc perlb- oo
rated plate 130 may include a plurality of perfbrations or
through-holes that can convert the curing light beam 120 into
multiple curing light beams bef<rre coming in contact with the
dental composite 150.

Sincc polymerization only crccurs in thc lighfexposed os
areas of the dental c<lmposite 150, dividing a curing light
beam in this manner can isolate composite shrinkage l.<l cer-

4
tain areas, which, in turn, causes the remaining areas of iE
dental composite 150 to compensate by expanding. Wiri fu
overall dental composite 150 in such a condition, the arn-
ofshrinkage that laterresult lrom finishing thc curing p..r:Er
by removing the perforated plate 130 and projecting a saal
curing light beam onto the dental composite 150 is mimrl
Accordingly, embodimcnts of the dental composite urrlr
system l(X) are capable of producing superior lillnlr
crowns, and other dental rcstorative structurcs by inic{
curing, or partially curing, only certain portions of the d-d
composite 150. In certain embodiments, the form of the pu-
forations or holes can be chosen in the shape of circjs
because, when the light passes and cures the areas under *
holes, Lhc cured areas can bc in shapes of cylinders: in t=
way, stress point formation can bo avoided.

FlC. 2 is a perspective view of a dental composite crrlg
apparatus 200 in accordance with one or more cmbodirc
ofthe prescnt invention. The depicted apparatus 2fi) irr-kr:ir
a curing light beam 220, aperforated plate 230, plare .c;-*
ment members 240, and a dental composite 250. In co
embodiments, the dental composite curing apparatus 2l*-
responds to onc or more of the embodiments discus=i ri
where in this specification.

The pcrloratcd plate 230 may include a plurality oi l#
rations or through-holes capable of permitting light r.. p
therethrough. In certain embodiments, the through-holes4r
bc substantially circular in shape, as dcpictcd. In addiilr- t
through-holes may be approximately l mm in diarnatr d
located approximately I mm away from one anottE - l'b
ever, thc perlbrations or through-holes in other embctC
may vary greatly in size, shape, and distance, dependirE
the embodiment. In certain embodiments, using coni=
for the pertbrations on the perfbrated plate 230 can ni
and evcn eliminate the formation of stress points on rh.
composite 250.

In certain embodiments, the perforated plate liO m4
sist or be formed liom a variety of partially or
opaque materials, including readily available mareri*
as stainless steel. In addition, lhe perforated plae aI
attachcd or otherwise mcchanically connected to or
plate securement members 240. In certain embodi
plate may be fixed on the targetcd tooth with a

amount of distance from the composite surface. ltr
embodiments, even if the doctor's or dentist's hard si-
during the curing process, the shzrking may not signitic{
aff'ect the path of the light. In some embodiments. the JcJ
composite 250 may be embodied by a variety of resr.ErrE
composites. For instance, the dental composite L{ q
include any number of photopolymerizable coatings. .-tq.
sitions, or resins.

FIC. 3 is a side perspective view of a dcntal cor4r!.!
curing apparatus 3(X) in accordance with one or more eri*
ments of the present invention. The depicted apparru -I
includes a curing light beam 320, a perforated plate 3Ir
plate securement member 340, and a dcntal composite -l5ll
certain embodiments, the dental composite curing ap1r*
3fi) may correspond to one or more embodiments
elsewhere in this specification.

As discussed above, thc plate securement member
be configured to rcmovably secure the perlorated plaE
a suitable position between the curing light beam sor-rc
shown) and the dental composite 350. Also, since FIG
side perspective view, the depicted dental composie
apparatus 3fi) may appear at first glance to onlv barc
plate securement member 340, which is secured to thc
rated plate 330 at corners 332 and 334.

However. c

appreciated tl
include two p
of a perloratt
embodimens.
that are biasec
ing force that
removably sec
position. In sr
members may
vestibular sid(
feature of a pa

FIG. 4 is a
curing system
ments of the
includes a ligh
rated plate 430
composite450.
system 4(X) m;
discussed throt

The li-eht sor
capable of proc
dental compos
source 410 is cr
at a preselected
ments, the light
light with a wa
tnm).

In addition. d
410 may be cor
with distinct d
embodiment. wl
tact with the per
creates a substa
:ource 410 ma1. I

{20 with dimeru
aneular pattern
rsrical distance
rared plate 430 m
lrh. a curing lig
.:r intensity of li1
lo undergo a pho

FICS. 5a-50 a
posite curing a;
embodiments of
embodiments dir
systems of FIGS
curing light bear
composite surfac
mcnts discussed
include plate se,

plate securement
Instcad, the sy

ment member56
As depicted, the
handle portion 5
doctor or dentist
perforated plate 5
plate placement n

ing the arching pr
a targeted tooth
increased control
plate placement n

accuracy, and qua
procedure.

In certain embo
member 560 may



5
jr. comparing FIG. 3 with FIGS. 1-2, it should be

: '--'J that cmbodimcnts ol the present invcntion may
t.3 - ^ , r plate securement members along oppositc sides
ru, :t-,r.rted plate (see, lbr examplc, FIG. 1). In such

r: -.ints. the platc securemcnt membcrs may be springs S

r: -.rr.d toward one another, thercby creating a pinch-
r-: :iat may engagc a tooth or other oral f'cature and
t i \ecure the perforated plate 330 in an appropriate
c In such cmbodiments, the springs or sccurement

, nay be positioned to correspond respectivcly to a t0

-- :ide and a lingual side of a tooth or other oral
: r patient.

{ :r a perspcctive view ol anothcr dental composite
. ..tr'm 4(X) in accordance with onc or morc cmbodi-

ihe prcsent invention. The depicted system 4(X)
:r- . iicht source 410, a curing light beam 420, a pertb-
: .'-'J30, plate securcment members rl40. and a dental
- :: 150. In certain embodiments, thc compositc curing

-lO0 may correspond to onc or more emhodiments
<: ihroughout this spccification.

-k ..:u source 410 may include any variety ol'devices
: producing a light beam fit for curing one or moro

- n;xrsites 450. In somc embodiments, the light
: 410 is configured to produce a curing light bcam 420

v:s r'cted wavelcngth. For instance, in ccrtain embodi-
- : light source 410 is configurcd to producc a blue

i'-,-. .r wavelcngth of approximatcly 6-50 nanometers

. "1.-::on. dependingontheembodiment, the light source
:-.-. 'u configured to produce a curing light beam 420

- -'-:act dimcnsions. For instance, in thc depicted
€ -cnt. when the curing light beam 420 comes in con-
. r :iL' pertbrated platc 430, the curing light bcam 420
: . .ubstantially circular pattem. However, the light
: {10 may be configured to produce a curing light beam
r',: irmensions that creatc an oval, triangular, or rect-

:rttcrn on the perforated platc 430. Similarly, thc
:::ti.lnce betwecn the light source 410 and the perfo-

:' .': {30 may vary liom one embodiment to another. As
. - -ing li-eht beam 420 may include any type, quantity,

a:a.: i\ ol light sullicicnt to induce the dental compositc
Er-j J photopolymerization or curing reaction.

=- : 5.r-5b are pcrspective views ofanothcr dental com-
: --:ing apparatus in accordance with one or more
.:-cnts of thc present invention. Similarto some olthc
rjr-:-'otS discusscd above, thc dental compositc curing

-'<usscd above, the systems of FICS. 5a-5b do not
:-Jte securemcnt members (see, for example, the

i: -:cmcnt members 140 of FIG. l)
Fiji. lhe systems of FICS. 5a-5b include a platc place-

-s -,r -*r 560 lhat is attached to the pertbrated platc 530.
r:..:-,:J. the platc placcment member 560 may include a

-. :tion 562 and an arching portion 564. As such, a
r r ir'ntist. may, Ibr example, position and control thc

-t': r'late 530 by grasping the handle portion 562 of the
:,-rimcnt member 560 and resting or otherwisc engag-

oc .-:hing portion 564on the vcstibularorlingual sidc of
::'-.: t(x)th (not shown). In certain embodiments, the

:j ir)ntrol that can result fiom embodiments with the
r, j incnl member 560 can provide incrcascd stability,

.rd quality rcgarding the overall dental restoration

r i-i::'l cmbodiments, the l-eaturcs of the plate placement
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instance, in ccrtain embodimcnts. the vertical distance 566
between the perlbrated plate 530 and thc arching portion 564
may be preselcctcd to minimize the negativc cflects that a
doctor's shaking hand might have thc rcstoration procedure.
In addition, the physical propcrties and dimcnsions ol'thc
arching portion 564 may vary according to the size an<Vor

charactcristics ol'the underlying tooth or other oral fcaturo.
Thc physical characteristics of the handle portion may also

vary. For instance, in ccrtain embodiments, the handlc portion
562 may be lashioned in a more ergonomically pleasing
manner. ln addition, the angle or pitch at which the plate
placcmcnt member 560 relates to the pertbrated plate may
vary along any or all ofan x. y, or z axis. In fact, in certain
cmbodiments, the angle or pitch may cvcn be ad.justablc in

t5 order to provide additional advantagcs, such as bcing adapt-
able to a paticnt's ability to open his or hcr mouth or perhaps
the physical location of a particular tooth or other oral feature.

Further. while the platc placement mcmber 560 is depictcd
as being permanently affixed to the perlbrated plate 530, this

20 may not bc the case in all cmbodiments. For instancc, in some
cmbodiments, thc plate placcment mcmber 560 may bc
removably secured to the perforated plate 530. This may bc
achicvcd by any number of additional f'eatures, including
features that use onc or more springs, clamps, tics, magnets,

25 screws, or other mechanisms capable ol'removably securing
the platc placement mcmber 560 to the perlorated plate 530.

FIC. 6 is a flow chart diagram of a dental composite curing
method 6(X) in accordance with one or more embodiments of
the prescnt invention. The mcthod 600 includes applying 610

l0 a dental composite, positioning 620 a porfbrated plate, pro-
jecting 630 a first curing Iight bcam at the composite. remov-
ing 640 the pcrfirrated platc. and pro.jccting 650 a second
curing light beam at the composite, wherein the firsl" and

second curin-e light boams can be fiom the samc curing light
35 sourcc. In ceftain cmbodimcnts, the mcthod 6(X) may corrc-

spond to one or moro cmbodiments discussed elscwhcrc in
this spccification.

The method 6fi) begins with applying 610 a dcntal com-
posite. This may include painting or otherwise introducing

40 onc or morc dental composites to a given location in a

paticnt's mouth, such as a tooth. Oncc the dental compositc
has becn adequatcly applied 610, a perforatcd plate may bc
positioned 620 at a suitable location ahove or othcrwise cov-
ering thc dental composite. In certain embodiments, thc per-

4-s fbratcd plate may be removably securcd in this position using
plate securement mcmbers. In other embodiments, the perkr
rated plate may be removably securcd in this position using a

plate placement mcmber.
A first curing light beam may thcn be projectcd 630 at thc

50 dental composite. Howevcr. since the pcrlbrated platc is posi-
tioned 620 over thc dcntal composite, the first curing light
beam is convertcd into multiplc curing light beams bcfbre the
light beam arrives at the composite. Alier an appropriato
amount ol'time has passed (c.g., perhaps -5-10 seconds), thc

-s5 pcrforated plate may bc removed 640, and a second curing
light beam may bc projected 650 toward the dcntal compositc
to complete the curing process.

It should be appreciated that embodiments of the present
invention can save time and cllbrt by enabling a dentist to, for

o0 cxample, rostore a class I cavity, with depths bctween 2-3
millimetcrs, in a single rcstorative step. Indeed, cmbodiments
of the prcsent invcntion can cnable a dcntist to fill an entire
cavity, groove and 1i)rm a cclrresponding surface, then pro-
ceed with polymerization by using a pcrfbrated platc for forty

6s (40) seconds. removing the platc, and then applying a curing
process lilr another fbrty (40) seconds. Accordingly, embodi-
ments of the prescnt invention can not only produce supcrior

:- : FICS. 5a-50 include a curing light sourcc 510, a

i :rt beam 520, a perfirrated platc 530, and a dental
, :. -: rurlace 550. However, unlike somc of the ernbodi-

560 may vary ftom the depicted cmbodimcnt. For
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fillings, crowns, or other dental resl.orative structures, but
embodiments of thc prcsent invention can also save on the
time and cffort that would otherwise be required by a givcn
restorative procedurc.

FIGS, 7 through 9 show vicws of a dental composite curing s

systcm 700 in accordance with one or more embodimcnts of
the present invention. Thc depicted system 100 includes a
Iight source 710, a holder 715, a pertbratcd plate 730, and a

dental composite suffacc 750. The light source provides a
curing light bcam720. The holder 7I5 is made up of a middlc
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 ofthe elongated arm 716
of holder 715. The rest portion 719 can adopt any suitable
shapc such as a curved T:shapcd as shown, fbr examplc, in
FIC.7.

The rest portion 719 of thc holder 715 rests on the lingual
or buccal surfacc during normal use of the dental composite
curing system 700. One sidc of the perforated plate 730 is
attached to tho elongated arm 716 such that the holder715 and
pertbrated 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 holdcr but zs

instead of holding a cup or beverage thc light source holder
poftion 718 is uscd to hold the light source 710.

In certain embodiments, the composites may shrink during
polymerization, and the percentage of thc shrinkage in some
highor-end composites is approximately l.5o/o. In certain 30

embodiments, thc plate of the described invention can divide
the composite to polymerized and non-polymerized areas.
So, this plate can dccrease the amount ofshrinkage within the
composite because thc shrinkage olten dcpcnds on the size
and shape ofthe composite restoration. In such a setting, the 35

non-polymerized areas may slightly expand to compcnsate
for the shrinkage ofthe polymerized areas, which can result in
reduced shrinkage and stress lbrmation.

In some embodiments, the present invention can cnable the
restoration of class one cavities (e.g., cavities with a depth of +o

between 2-3 millimeters) in a single stcp. This can be done by
using the plate describcd herein lor approximately 40 sec-
onds, but somctimes between 5-10 scconds, then removing
thc plate, and applying the curing process again for approxi-
mately 40 seconds. This can save time, efTorl., and almost +5

eliminatc shrinkage and strcss composition.
In one study, the inventor sought to find the best combina-

tion that allows the highcst number possiblc of pertbrations
and achieve the highest number of both cured and non curcd
arcas in the composite rcstoration (i.e., thc smallest size o[ s0
perlorations and the smallest distance separating betwccn
perfbrations). Several combinations were studied firr both
perforation size and separating distance, and lound the fbl-
lowing:

I. Perforalions of 0.5 mm, did not allow sufficient amount 55

of curing light to pass through the perfbrated plate and
thus was not ablc to cause the desired curing efTect on the
composite.

II. Pcrfbrations of I mm, allowed enough amount of curing
Iight to pass through the perfbratcd plate (l recorded 400 oo

mWcm2 out of a source ol' I I00 mWcm2) and was able
to causc the desired curing process in the composite.
(Where "mW" is the unit for milliwatt).

III. Porforations of morc than I mm was not dosirable,
mainly lbr two roasons 65

l-It will reducc thc number ol'perfbrations possible
which contradicts with the gcnoral concept".

8
2-ln dental practice there are restoral.ions ol'1.-5-l .,--:

in size, which means that a pcrfbration of I .5 nrm :r l
mm in diamotcr has the potential ol'coverin,s --:-r

whole surfacc of the restoration and cause the cui:-r.:
in the whole restoration which is what we drc c>s--
tially trying to avoid.

IV. Pcrforations ol' I mm and 0.5 mm apart. I f<lund thal'--t
light boams passing through the perfbrated plate ---':

plate must not cxcccd 0.5 mm in thickness to reducc -..-k

diminishing of curing light power) have almost reunr:=:
on the restoration surface after passing through thc p. '' -

(due to the conic pattem of the light beams pas::-5
through the platc) and caused the curing all'ect on aln::'s
thc whole restoration surfacc.

V. Pcrlirrations of I mm and I mm apart. This combineti i
allowed fbr enough light powcr to pass through u:-:
suitable separations, and achieved the desired result :.
both curcd and non cured areas ofthe composite rest,--
ration.

VI. Perfbrations ol I mm and 1.5-2 mm apart werc nti
suitable for reasons vcry similar to the reasons that lcai
to the re.jection of 1.5-2 mm perforations above.

The abovc study lound a plate of comprising I mm pcrti-
rations and 1 mm apart to be the best combination that allou >

fbr onough curing light powcr to pass through the pertbratc'i
plate, and achieve the desired lbcal curing proccss. The per-
fbrations can be in the range 0.8 mm to 1.2 mm inclusive 11.

and their distance apart in the range 0.8 mm to 1.2 mn:
inclusively though it is pref'emed that the plate is made up r.i.l 

mm perfilrations I mm apart.
It should be apprcciated that the embodiments of th.'

prescnt invention are not limited to those specificalll
described above- For instance, the present invention ma1

includc dilferent structures, l-eaturcs, or characteristics than
those described above. Similarly, methods of making anc
using the prescnt invention, as described herein, may includ"'
diflerent operations, steps, or sequences than those describe,j
above. Therefore, it is to be undcrstood that the present in\cn-
tion is not limitod to the embodiments describcd above. bur
encompasses any and all embodiments within the scope of the
lbllowing claims.

What is claimed:
1. A dental curing method, comprising:
positioning a perlorated plate bctwcen a light source and a

dental composite, wherein thc porforated plate com-
prises a plurality of pcrtbrations conligured to convert ll
curing light beam into multiple curing light bcams, fur-
ther wherein the diamctcr of the perforations is in thc
range 0.tl millimeters to 1.2 millimeters inclusively, and
thcir distance apart in thc range 0.8 millimeters to l.l
millimetcrs inclusively:

projecting a first curing light beam fiom the light source
toward the perfirrated plate to simultaneously expose thc
dental composite to multiple curing light beams;

rcmoving the pertbratod plate; and
pro.jecting a sccond curing light beam fiom the light sourcc

toward the dental composite for additional curing.
2. The dental curing method ol'claim 1, wherein the posi-

tionin-e of the perfbratcd plate comprises removably securins
the perfbratcd plate using at least onc platc securement mcm-
ber.

3. Thc dental curing method of claim 1. wherein the posi-
tioning of the perfbrated plate comprises positioning the per-
foratcd plate using a plate placement member connected ir.r

thc perlbrated plate.
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4. Thc dental curing method ol'claim I, wherein the plu-
rality o[ perlilrations comprises a plurality ol evcnly spaccd
and circular-shapcd through-holes.

5. The dcntal curing mcthod ofclaim 4, wherein cach ofthe
plurality of through-holes is I millimetcr in diameter and 5

spatially separated liom other through-holes by I millimctcr.
6. Thc dental curing rnethod olclaim 1, wherein proie,cling

a first curing light bcam liom the licht source toward the
pcrlorated platc comprises cxposing thc dental composil-c to
the multiple curing light beams until light-cxposcd portisns l0

of'thc dcntal compositc are at lcast partially cured.
7. A dcntal curing apparatus. comprising:
a perlbrated plate positioncd bctwccn a light sourcc and a

dental composite. the perloratcd plate comprising a plu-
rality ofpcrlbrations configurcd to convert acuring light l5

beam from the light source into multiple curing li-rht
bcams belbrc reaching thc dental composite. whercin
thc diamcter of the perlirrations is in thc rangc 0.8 mil-
li metcrs to I .2 millimeters inclusively, and thcir distance
apart in the range 0.8 millimctcrs to 1.2 millimelcrs
inclusively.

8. Thc dental curing apparatus of claim 7, turther compris-
ing: at least onc platc securcment membcr configurcd to
rcmovably secure the perlbratcd plate bctween the light
source and the dcntal composit.e. 25

9. Thc dental curing apparatus ol'claim ll, whercin thc at
lcast one plale sccuremcnt mcmber cornpriscs two inwardly
biased springs positioned along oppositc sides ol'thc perlir-
ratcd platc.

10. Thc dental curing apparatus ol'claim 7, fuaher com- -10

prisin-e: a plate placement mcmber connectcd to the perlb-
ratcd platc.

ll. The dental curing apparatus of claim 7, whcrein the
plurality of perlirrations comprises a plurality ol' evcnly
spaced and circular-shaped through-holcs. 35

12. Thc dental curing apparatus of'claim l I, whcrcin each
of the plurality of'through-hole s is I millimcter in diamctcr
and spatially separated liom other through-holes by I milli-
mctcr.

13. A dental curin-e system. comprising: 40

a Ii-Eht st'rurcc:
a perforatcd platc: and
a dental cornposite,
whercin

the light sourcc is conligurcd to producc a curing light +s

beam. and
the pcrfbrated plate is positioncd betwcen the li-qht

sourcc and a dental compositc, the perfirrated platc
comprising a plurality of perlorations conligured to

l0
convcrt the curing light bcam into multiplc curing
light bcams before reaching thc dental composite,
whercin the diametcr of pcrfbrations is in thc range
0.[J nrillimel.crs to 1.2 millimetcrs inclusively, and
their distancc apart in the range 0.8 millimetcrs kr I .2
millimeters inclusively. further wherein the perlirra-
tions are circular-shaped through-holes.

14. The dental curing systcm ofclaim 13. lurthcr compris-
ing:

at lcast one plate sccuremcnt membcr contigurcd to rcmov-
ably secure thc perlbratcd platc betwecn the light source
and the dcntal compositc.

15. The dcntal curing system ol'claim 14, whcrein thc at
lcast one platc securcment mcmber compriscs two inwardly
biascd springs positioned along oppositc sides ol'the pcrfo-
rated plate.

16. The dcntal curing systcm ofclaim 13. fu(hcr compris-
ing:

a platc placcment membcr connccted to the perforatcd
platc.

17. The dcntal curing system of claim 13, wherein the
plurality of perfirrations comprises a plurality ol evcnly
spaced and circular-shaped throush-holcs.

18. The dcntal curing apparatus ol'claim 17, whcrein cach
of thc plurality of through-holes is I millimcter in diametcr
and spatially soparatcd tiom other through-holcs by I milli-
meter.

19. A dcntal curing apparatus. comprising:
a light source;
a holdcr. thc holdcr comprising an upper light source

holder portion, an elon-eatcd portion, and a bottom rcst
portion, whercin the elongated portion is locatcd
bctween the light sourcc holder portion and thc rest
portion; and

a perfurated plate, wherein the pcrlirratcd platc is attached
to and hcld by thc elongated portion of the holder such
that thc holdcrand pcrlirratcd platc lirrrn a sin-ele intc-qral
picce.

whercin thc diamctcr of thc pertorations is in thc range 0.8
millimetcrs to 1.2 millimctcrs inclusivcly. and thcir dis-
tancc apart in thc rangc 0.8 millimetcrs to 1.2 millimc-
ters inclusively,

whercin the light source is conligured to producc a curing
light beam.

20. The dcntal curing apparatus ol'claim I9, wherein each
ol'the plurality of through-holes is I millimeter in diarnctor
and spatially separatcd liom other through-holes by I milli-
metcr.


