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ABSTRACT 

Disclosed is a method for providing an oral care bene?t by 
combining the use of an oral care composition With an 
electric toothbrush having an electrically poWered element 
disposed thereon. In particular methods are described for 
using an electric toothbrush comprising a light emitting 
element, With oral care compositions to provide tooth Whit 
ening and stain removal. 
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ILLUMINATED ELECTRIC TOOTHBRUSHES AND 
METHODS OF USE 

CROSS REFERENCE TO RELATED 
APPLICATION 

[0001] This application is a continuation of application 
Ser. No. 10/887,667 ?led on Jul. 9, 2004, Which is continu 
ation in part of application Ser. No. 10/832,168 ?led on Apr. 
26, 2004, and application Ser. No. 10/842,302 ?led on May 
10, 2004, and application Ser. No. 10/847,429 ?led on May 
17, 2004 and application Ser. No. 10/887,644 ?led on Jul. 9, 
2004 and application Ser. No. 10/888,206 ?led Jul. 9, 2004, 
and claims the bene?t of US. provisional application Ser. 
No. 60/501,266 ?led on Sep. 9, 2003, all ofWhich are herein 
incorporated by reference. 

FIELD OF THE INVENTION 

[0002] The present invention relates to illuminated electric 
toothbrushes that utiliZe a light emitting element. More 
particularly, the present invention relates to the use of an 
electric toothbrush comprising an electrically poWered ele 
ment in combination With a substance Which can be used to 
treat the surfaces of the oral cavity. 

BACKGROUND OF THE INVENTION 

[0003] Plaque, gingivitis, periodontal disease, and discol 
oration of the teeth are all undesirable conditions that affect 
many people. In particular White teeth have long been 
considered cosmetically desirable. Unfortunately, due to the 
presence of chromogenic substances in the food, beverages, 
tobacco, and salivary ?uid, in addition to internal sources 
such as blood, amalgam restoratives, and antibiotics such as 
tetracycline, teeth often become discolored. Many of the 
existing strategies available for removing or destroying teeth 
stains include hydrogen peroxide in order to attack the 
chromogen molecules in such a Way as to render them 
colorless, Water-soluble or both. Additionally, some Whiten 
ing procedures include the use of light and/or lasers in 
combination With certain chemical substances. HoWever, the 
use of light of su?icient intensity to deliver an oral care 
bene?t such as Whitening has previously required the con 
sumer to seek a professional in-of?ce procedure. Currently 
available outside the of?ce treatments include the use of 
loWer concentrations of hydrogen peroxide on trays and/or 
strips. HoWever, the majority of the outside of the o?ice 
treatments do not use a light, in particular a light the majority 
of the outside of the of?ce treatments do not use a light, in 
particular a light of su?icient intensity to result in the desired 
oral care bene?t. Therefore, a recogniZed consumer need is 
a loW cost commercial oral care system utiliZing light that 
can deliver light of a quality and quantity that can in turn 
deliver the desired oral care bene?t When used by the 
consumer at home. 

SUMMARY OF THE INVENTION 

[0004] The present invention provides a method of pro 
viding an oral care bene?t comprising: applying a uniform 
coating of an oral care substance onto a delivery device; 
applying the delivery device With the substance disposed 
thereon to the plurality of teeth such that the substance 
contacts the surface, the substance providing an active onto 
the plurality of teeth; removing the delivery device from the 
teeth, and releasing at least a portion of the oral care 
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substance from the delivery device onto the teeth; brushing 
the teeth With an electric toothbrush comprising a head, a 
handle, a movable bristle holder, and an electrically poWered 
element, Wherein the electrically poWered element is dis 
posed on and emits energy from the head of the toothbrush. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0005] The invention may take physical form in certain 
parts and arrangements of parts, embodiments of Which Will 
be described in detail in this speci?cation and illustrated in 
the accompanying draWings Which form a part hereof, and 
Wherein: 

[0006] FIG. 1 is a perspective vieW of an electric tooth 
brush in accordance With the present invention. 

[0007] FIG. 2 is a top planar vieW of the electric tooth 
brush of FIG. 1. 

[0008] FIG. 2a is a top planar vieW of the electric tooth 
brush of FIG. 1. 

[0009] FIG. 3 is a cross-sectional side elevational vieW of 
the electric toothbrush of FIG. 1. 

[0010] FIG. 4 Is a cross-sectional side vieW of a head and 
neck of an embodiment of an electric toothbrush made 
according to the present invention. 

[0011] FIG. 5 is a partial front elevational vieW of a head 
and neck of another embodiment of the present invention. 

[0012] FIG. 6 is a partial front elevational vieW of a head 
and neck of yet another embodiment of the present inven 
tion. 

[0013] FIG. 7 is a partial front elevational vieW of a head 
and neck of still another embodiment of the present inven 
tion. 

[0014] FIG. 8 is a partial front elevational vieW of a head 
and neck of yet another embodiment of the present inven 
tion. 

[0015] FIG. 9 is a partial front elevational vieW of a head 
and neck of yet another embodiment of the present inven 
tion. 

[0016] FIG. 10 is a partial front elevational vieW of a head 
and neck of still another embodiment of the present inven 
tion. 

[0017] FIG. 11 is a perspective vieW of another embodi 
ment of the illuminated electric toothbrush of the present 
invention in Which the toothbrush includes a head and neck 
that can be separated from the handle. 

[0018] FIG. 14 is a schematic of an electrical con?gura 
tion suitable for use With the present invention. 

[0019] FIG. 15 is a graph of the spectral distribution for 
a variety of colors for light-emitting elements that are 
suitable for use With the present invention. 

[0020] FIG. 16 is a graph of the spectral distribution for 
a light-emitting element that emits a White light that is 
suitable for use With the present invention. 

[0021] FIG. 17 is a graph illustrating a light radiation 
pattern suitable for use With the present invention. 
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[0022] FIG. 18 is a perspective vieW of a substantially ?at 
strip of material having rounded corners. 

[0023] FIG. 19 is a perspective vieW of an embodiment of 
the present invention, disclosing the ?at strip of FIG. 18 
coated With an oral care substance. 

[0024] FIG. 20 is a cross-sectional vieW disclosing the ?at 
strip having a substance disposed thereon. 

[0025] FIG. 21 is a cross-sectional vieW shoWing adjacent 
teeth having the strip of material of FIG. 20 conforming and 
attached to the teeth. 

[0026] FIG. 22 is a cross-sectional vieW shoWing the strip 
of material of FIG. 20 attached to a single tooth. 

[0027] FIG. 23 is a perspective vieW of a tray delivery 
device. 

[0028] FIG. 24 is a cross-sectional vieW shoWing the tray 
of FIG. 23 attached to a single tooth. 

DETAILED DESCRIPTION OF THE 
EMBODIMENTS 

[0029] Generally, the present invention relates to an oral 
care substance used in combination With an oral care imple 
ment having one or more electrically poWered elements 
disposed on the head including, but not limited to, light 
emitting diodes, light-emitting elements using incandescent 
elements, laser elements, halogen elements, neon elements, 
?uorescent elements, plasma elements, xenon elements, 
?ossing elements, massaging elements, scraping elements, 
heat emitting elements, sonic Wave emitting elements, ultra 
sound emitting element, electric current emitting elements, 
substance emitting elements and/or any combination 
thereof. Such oral care implements can include, but are not 
limited to, electric toothbrushes, poWered ?ossers, tooth 
polishers, gum massagers, etc. The oral care substance 
contains an active at a level Where upon directed use, 
promotes the bene?t desired by the user Without detriment to 
the oral surfaces it is applied to. Examples of oral conditions 
these actives can address include, but are not limited to, 
appearance and structural change to teeth, Whitening, stain 
bleaching, stain removal, plaque removal, tartar removal, 
cavity prevention and treatment, in?amed and/or bleeding 
gums, mucosal Wounds, lesions, ulcers, aphthous ulcers, 
cold sores, and tooth abcesses. 

[0030] As used herein the term electrically poWered ele 
ment includes any electrically poWered element that can 
convert electrical energy at the place Where the element is 
disposed. For example, a light emitting element can convert 
electrical energy into light at the location Where the element 
is disposed; such as on the head of an electric toothbrush. 
For simplicity’s sake, hereinafter the present invention Will 
be discussed as embodied in an electric toothbrush having a 
head, on Which a light emitting element is disposed. Such 
electric toothbrushes can be used in personal hygiene to 
clean one’s teeth and gums using a motorized movement, 
While the electrically poWered element is activated. The 
present invention also relates to an electric toothbrush 
having a replaceable or removable head and/or neck. Fur 
thermore, the present invention relates to methods for deliv 
ering an oral care bene?t, such as Whitening, by using the 
toothbrush and substances of the present invention. Light 
can improve the Whitening of teeth by making the teeth more 
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susceptible to bleaching and/or activating a chemical in the 
oral care substance, thereby increasing the oral care bene?t 
gained from the oral care substance alone. Examples of 
desired oral care bene?ts include, but are not limited to, 
Whitening, stain bleaching, stain removal, remineraliZation, 
plaque removal, and tartar removal. Additionally, the elec 
tric toothbrush made according to the present invention can 
be sold in a kit comprising oral care substances. Different 
oral care substances can be included in the kits, including, 
but not limited to, tooth Whitening, stain removing and/or 
plaque removing. 
A. Oral Care Implement 

[0031] The oral care implement of the present invention 
has one or more electrically poWered elements disposed on 
the head including, but not limited to, light emitting diodes, 
light-emitting elements using incandescent elements, laser 
elements, halogen elements, neon elements, ?uorescent ele 
ments, plasma elements, xenon elements, ?ossing elements, 
massaging elements, scraping elements, heat emitting ele 
ments, sonic Wave emitting elements, ultra-sound emitting 
element, electric current emitting elements, substance emit 
ting elements and/or any combination thereof. Such oral 
care implements can include, but are not limited to, electric 
toothbrushes, poWered ?ossers, tooth polishers, gum mas 
sagers, etc. For simplicity’s sake the invention shall be 
referred to as an electric toothbrush comprising a light 
emitting element. 

[0032] As used herein, the term “light” is intended to 
encompass the spectrum of both visible and non-visible 
(e.g., ultraviolet and infra-red) light. In one embodiment of 
the toothbrush of the present invention the light emitted 
from the light emitting element can be from about 370, 390, 
410, 430, 450, 470, 490, 510, 530, 550, 570, 590, 610, 630, 
650, 670, 690, 710 nm and/or less than about 770, 750, 730, 
710, 690, 670, 650, 630, 610, 500, 400 nm. In another 
embodiment the light emitted can have a Wavelength of 
greater than about 420, 430, 440, 450, 460, 470, 480, and/or 
490 nm and/or less than about 490, 480, 470, 460, 450, 440, 
430 run. In yet another embodiment the light emitted can 
have a Wave length from about 420, 430, 440, 450, 460, 470 
nm and/or less than about 470, 460, 450, 430 nm. It Will be 
appreciated that the particular range of Wavelengths selected 
can depend upon the desired color of the light. In one 
embodiment the light emitted can be a blue color. 

[0033] The oral care implement can also emit light of a 
particular intensity. Intensity can be either luminous inten 
sity measured in candelas (or lumens/steradian), or ?ux 
density measured in Watts/meter. In one embodiment the 
?ux density of the inventive illuminated electric toothbrush 
is from about 20, 30, 35, 40, 45, 50, 55, 60, 70, 100, 200, 250 
mW/cm2 and/or less than about 300, 250, 200, 150, 100, 70, 
60, 50, 40, 30 mW/cm2 or any combination of these. 

[0034] In one embodiment, the electric toothbrush 
includes an elongated body portion or handle, a head, and a 
neck extending betWeen the head and the handle. One or 
more light-emitting elements can be provided on the head, 
adjacent to, on, or in one or more static or moving bristle 
holders having a plurality of bristles thereon. The bristles 
may be formed into one or more groups or tufts. In certain 

embodiments, a light-emitting element can be positioned at 
the center or at the axis of movement of an oscillating bristle 
holder. Additionally, the light emitting element can act as the 
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pin Which serves as the axis and/or center of rotation for the 
movable bristle holder. The light-emitting element can be 
stationary, or it can be secured to the movable bristle holder 
so that the element moves With the bristle holder. The bristle 
holder can, in certain embodiments, feature a region, such as 
an aperture, Which promotes the passage of light there 
through. That region may be formed from a transparent or 
translucent material, or alternatively, the region can be an 
aperture or other open area substantially free of bristles 
thereby permitting the passage of light. This region can be 
provided at any portion of the head of the toothbrush, 
including the center of a movable bristle holder. 

[0035] The head includes a longitudinal axis, one or more 
moving bristle holders or carriers and, optionally, one or 
more static or ?xed bristle holders. The moving bristle 
holders may rotate, sWivel, gyrate, oscillate, linearly recip 
rocate, or undergo any combination of motions. The type of 
motion provided by the electric toothbrushes of the present 
invention can be Widely varied. The static bristle holders and 
the arrangement of the static bristles disposed thereon can 
also be Widely varied. For example, the static bristles might 
partially or Wholly circumscribe the moving bristle holders 
or may be disposed in a gap betWeen the moving bristle 
holders. Examples of some bristle holder motions and bristle 
arrangements suitable for use With the present invention are 
described in US 20030126699; US 20030084525; US 
20030084524; US 20030084526; and WO 03/063723; and 
W0 03/ 063722. The bristles can be made from conventional 
non-elastomeric materials, such as polyethylene, or can be 
made from elastomeric materials such as natural or synthetic 
rubbers, polyole?ns, polyetheramides, polyesters, styrenic 
polymers, polyurethanes, etc., or a combination of materials. 

[0036] The handle has a holloW portion With a motor 
disposed therein that is operably connected to the moving 
bristle holders. A shaft extends from the motor through the 
neck and into at least a portion of the head. The shaft may 
rotate, oscillate, linearly reciprocate, gyrate, orbit, or move 
in a conical fashion When driven by the motor in order to 
impart one or more motions to the moving bristle holders. A 
gearing arrangement can be provided betWeen the motor and 
the shaft or betWeen the shaft and the moving bristle holders 
in order to impart motion thereto. Exemplary shaft and/or 
gearing arrangements are shoWn in US. Pat. Nos. 6,360,395 
and 5,617,601, and US. Patent Application Nos. 2003/ 
0134567 and 2003/0163881 as Well as in other patents and 
patent publications referenced herein. The handle also has a 
poWer source, such as one or more batteries, disposed 
therein for poWering the motor and the light-emitting ele 
ments. Alternatively, the electric toothbrush may be con 
nected to an external poWer source for poWering the motor. 
A sWitch is disposed on the handle for activating the motor 
and/ or light-emitting elements. The sWitch includes an 
actuator button and a metal contact. The sWitch is manually 
depressed by pressing a molded actuator button doWn, 
Which presses against a metal contact, completing the cir 
cuit, as in a conventional momentary sWitch. The sWitch 
alloWs continuous operation, through a ramp design, by 
depressing and sliding the actuator button forWard as in a 
conventional continuous sWitch. By combining these tWo 
functions in one sWitch, the consumer can try the unit and 
see its operation prior to purchase, and still operate it 
continuously once out of the package. The sWitch can also 
activate one or more light emitting elements. The light 
emitting elements are energiZed Whenever the motor is 
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activated, hoWever, the electric toothbrush can also have a 
sWitch designated to activate the light emitting element. 

[0037] Referring noW to the draWings Wherein the shoW 
ings are for the purposes of illustrating the embodiments of 
the invention only and not for purposes of limiting same, 
FIG. 1 shoWs an illuminated electric toothbrush 10 accord 
ing to one embodiment of the present invention. The electric 
toothbrush can be used for personal hygiene such as brush 
ing one’s teeth and gums. As shoWn in FIG. 1, the electric 
toothbrush includes a handle 12 and a neck 14 attached to 

the handle 12. A head 16 is attached to neck 14. Typically, 
the head is larger than the neck 14, Which is also typically 
smaller than the handle 12. 

[0038] Referring noW to FIG. 2, the head 16 further is 
de?ned by a longitudinal axis 19, and comprises a moving 
bristle holder 20 and one or more optional static bristle 

holders 22. In this embodiment the static bristle holders 22 
are located on opposite sides of the moving bristle holder 20. 
The moving bristle holder 20 in this embodiment is located 
at the center of the head 16. The moving bristle holder 20 
includes a plurality of bristles 24 supported and retained on 
the holder 20. The moving bristle holder can oscillate or 
rotate about an axis of motion approximately normal to the 
longitudinal axis 19 of the head 16, although other motions 
may be provided as previously described. As described in 
greater detail herein, disposed along this axis of motion of 
the moving bristle holder, is an electrically poWered element 
74. In a particular embodiment (as shoWn in FIG. 2a), the 
electrically poWered element is a light-emitting element 75 
such as a light emitting diode positioned on the head of the 
toothbrush and generally beloW or under Where the surface 
of the light emitting element does not extend beyond the 
bristle bearing surface of the moving bristle holder (as 
shoWn in FIG. 22). This embodiment of the toothbrush also 
has gripping portions 70 and 72. As shoWn in FIG. 3, the 
handle 12 further includes a holloW portion 30 Which houses 
a motor 32, and has a longitudinal axis 34. The motor 32 
poWers the moving bristle holder 20 through a rotatable 
shaft 44. A gearing arrangement is operatively intercon 
nected betWeen the shaft 44 and the motor 32. The gearing 
arrangement includes a Worm gear 40 and a pair of step 
gears 42, 43. The motor 32 is operatively connected to the 
Worm gear 40. Step gear 42 is operatively connected to step 
gear 43 and the Worm gear 40. A light emitting element 75 
is provided that is disposed in the interior of the moving 
bristle holder 20. As used herein, the term “light-emitting” 
element is intended to refer to an element that converts 
electrical energy into light, as opposed to an element that 
merely conducts or transmits light, such as a ?ber optic cable 
or Wire. In one embodiment the light-emitting element of the 
present invention is a light emitting diode or LED. For light 
emitting diodes, the dominant or central Wavelength can 
determined by the equations: 

Amax Amax 

16:] I(/1)-/1-dl/f 1mm Amin Amin 
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For continuous spectrums, and 

For discrete spectrums. 

Wherein I is illumination intensity and 7» is Wavelength. 

[0039] These equations are further described in CIE 127 
(1997) entitled “Measurement of LEDs”, Which is published 
by the International Commission of Illumination. These 
equations and methodology can be also be applied to light 
emitting elements other than LEDs, or other methodologies 
and equations knoWn in the art can be utiliZed to determine 
the dominant or central Wavelength of a light-emitting 
element. The spectral (e.g., peak Wavelength), photometric 
(e.g., luminous intensity), radiometric (e.g., radiant inten 
sity), and colormetric (e.g., dominant Wavelength) charac 
teristics of the light-emitting elements can be measured 
using devices knoWn in the art, such as OL 730CV Radi 
ometer/Photometer manufactured by Optronic Laboratories, 
Inc. of Orlando, Fla. Some light may not have a dominant or 
central Wavelength (e.g., White light). 

[0040] FIG. 4 illustrates an embodiment of the toothbrush 
having a stationary light emitting element 75 that is con 
nected to and/ or disposed Within a pillar 91 that is stationary 
and ?xed to the head 95 at point 93 of the toothbrush. In this 
embodiment the moving bristle holder 97 oscillates or 
rotates around the stationary light emitting element 75 
disposed Within pillar 91. This light emitting element 75 
disposed Within the pillar 91 serves as the axis of rotation for 
the moving bristle holder 97 on the head 95 of the tooth 
brush. The positive lead 87 and the negative lead 89 can run 
from the light emitting element 75 through the pillar 91 and 
then doWn the length of the head 95 and neck (not shoWn) 
of the toothbrush to the poWer source (not shoWn). 

[0041] In another embodiment, the light-emitting element 
75 is disposed Within an aperture or hole 88 that extends 
through the moving bristle holder 320, as best seen in FIG. 
5, so that the light-emitting element is stationary and the 
moving bristle holder 320 oscillates or rotates about the 
stationary light-emitting element 75. In this embodiment, the 
light-emitting element 75 is ?xedly secured to the head 316. 
The light-emitting element 75 might extend partially 
through the hole 88 or it may be disposed beloW the loWer 
surface of the moving bristle holder 320 so that it is 
completely contained Within the head 316. The centerline or 
axis of the light-emitting element 75 may also be the axis of 
rotation or oscillation for the moving bristle holder 320. In 
some of the above-described embodiments, particularly 
Where the light-emitting element is disposed beloW the 
movable bristle holder 320, the moving bristle holder can be 
formed from a transparent or translucent material. When the 
light-emitting element is disposed Within the head, the 
light-emitting element may be placed so that it is betWeen 
bristle holders and not aligned With an axis of rotation/ 
oscillation of a moving bristle holder, as shoWn by Way of 
example in FIG. 6, Wherein the bristles have been deleted 
for clarity. FIG. 6 illustrates a head 416, a neck 414, a 
movable bristle holder 420, static bristle holder 422 and 423, 
and a light emitting element 75 disposed underneath the 
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movable bristle holder 420 and the static bristle holder 423. 
In this embodiment, the top surface of the head and the 
bristle holders may be formed from a transparent or trans 
lucent material. 

[0042] A variety of materials may be used for forming a 
transparent or translucent bristle holder and/or head. 
Examples of such materials include, but are not limited to, 
polystyrene (PS), polycarbonate (PC), polymethyl meth 
acrylate (PMMA), polyethylene terephthalate glycol 
(PETG) (commercially available under the designation Eas 
toman BR003), cellulose acetate propylate (CAP), and com 
binations thereof. It is contemplated that one or more 
thermal treatments may be employed to facilitate processing 
of these materials. 

[0043] The light-emitting elements can be arranged so that 
the principle direction of light emission is generally perpen 
dicular to the top surface of the bristle holders and/or 
generally parallel to the direction of the bristles of the bristle 
holder. In other Words, the light-emitting element can be 
arranged so that the centerline 90 of the light-emitting 
element is generally perpendicular to the top surface of the 
head and/or bristle holder, as best seen in FIG. 4. The 
centerline 90 typically passes through the lens 92 or aperture 
of the light-emitting element. When the light-emitting ele 
ment is disposed Within, on, or beloW a moving and/or static 
bristle holder, a cylindrical region or volume about the 
centerline 90 of the light-emitting element can be devoid of 
bristles so that light is transmitted to the brushing surface 
Without interference from the bristles. In one embodiment 
the diameter of the cylindrical volume that is devoid of 
bristles is betWeen about 2 mm and about 8 mm, in another 
embodiment betWeen about 3 mm and about 6 mm. The 
moving bristle holder still, hoWever, can have at least one 
ring of bristles that encircle the light-emitting element, as 
shoWn by Way of example in FIG. 5. Additional bristle tufts 
or an inner ring of bristle tufts might, hoWever, be provided. 

[0044] Referring again to FIG. 3, a sWitch 50 is provided 
to control operation of the illuminated electric toothbrush 
and is operatively connected to the motor 32. The sWitch 50 
is also con?gured to operate the one or more lighting 
elements of the toothbrush. Such operation can be momen 
tary or continuous. When the sWitch 50 is closed, a circuit 
is completed betWeen a battery 60 provided Within the 
holloW portion 30 of the handle 10 and the motor 32 and 
lighting element 75. 

[0045] FIGS. 7-10 illustrate other head, bristle holder and 
bristle con?gurations for illuminated electric toothbrushes, 
all of Which contain one or more lighting emitting elements. 
FIG. 7 illustrates a head 516 and a neck 514. It Will be 
appreciated that the neck 514 extends betWeen the head 516 
and a handle of the toothbrush (not shoWn). Disposed on the 
head 516 is a single moving bristle holder 520 having a 
plurality of bristles tufts 532 disposed thereon. Disposed on 
a second bristle holder 522 is a light-emitting element 575. 
FIG. 8 depicts another head 616 and neck 614 in accordance 
With the present invention. The head 616 comprises a single 
bristle holder 620 comprising bristles 632, and having a 
light-emitting element 675 disposed therein. FIG. 9 depicts 
yet another head 716 having a single bristle holder 720 
disposed thereon and a neck 714. A light-emitting element 
775 is disposed adjacent the bristle holder 720 on the head 
716. The light-emitting element 775, hoWever, is not dis 






















