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TOOTHBRUSH

The invention relates generally to the field of oral care, and in
particular to toothbrushes.

A Japanese patent document having an application number of
3-312978 discloses a toothbrush having a mltiplicity of tufts of nylon bristles. In a

irst embodiment shown in Figures 1, 2 and 3, a plurality of cylindrical recessed
ections in the head are set orthogonally to the longitudinél axial direction of a

shank and are formed at equal intervals. Column-shaped rotary bodies 5 are
respectively contained in the recessed sections. On the peripheral surfaces of the
rotary bodies 5, along the axial direction, projected strip sections 5a are formed, and
they are set in a state that they are positioned at the opening sections of the recessed
sections. At the opening sections of the recessed sections, contact surfaces to be
positioned on both the sides are formed. At both the ends of the upper surfaces of
the projected strip, sections 5a, nylon bristles 6 are arranged to be vertically erected.

As shown in Figure 3, the arrangement described above allows
bristles 6 to rotate during use of the brush. A problem with this brush is that two
tufts of bristles are secured to each strip section 5a and thus must rotate in unison.
As a result, an individual tuft of bristles cannot rotate independently of its
"partner” tuft. The individual tuft may thus be prevented from achieving optimal
penetration between two teeth during brushing because the partner tuft might contact
the teeth in a different manner and interfere with rdtation of the individual tuft.

Figures 4, 5 and 6 disclose a second embodiment in which each tuft
of bristles is secured to the head by a ball and socket type arrangement. While this
embodiment allows each tuft of bristles to swivel independent of the other tufts, it
does have disadvantages. If a tuft of bristles is tilted out towards the side of the
head and that tuft is positioned near the interface between the side and top surfaces
of the teeth, chances are increased that the bristle tips will not even be in contact
with the teeth during brushing. Further, random orientation in which the tufts can
end up after brushing detracts from the attractiveness of the brush.

The present invention is directed to overcoming one or more of the
problems set forth above. Briefly summarized, according to one aspect of the

present invention, a toothbrush includes a handle, a head extending from the handle,
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and a plurality of tooth cleaning elements, such as tufts of bristles, extending from
the head. Each tooth cleaning element is supported for rotation about primarily
only one axis. Each tooth cleaning element is rotatable independent of the other
tooth cleaning element(s).

By having each tooth cleaning element supported for rotation about
.only one axis, the problems mentioned above for the ball and socket tuft support are
avoided. That is, the chances are increased that the tooth cleaning element will
remain in contact with teeth during brushing and the brush will be more attractive in
appearance.

Further, as each tooth cleaning element is rotatable iﬁdependent of the
other tooth cleaning element(s), the problem discussed above with the first Japanese
embodiment is avoided. Each tooth cleaning element can achieve optimal
interdental penetration without interference from rotation by another tooth cleaning
element.

These and other aspects, objects, features and advantages of the
present invention will be more clearly understood and appreciated from a review of
the following detailed description of the preferred embodiments and appended
claims, and by reference to the accompanying drawings.

FIG. 1 is a perspective view of a toothbrush according to a first
embodiment of the invention;

FIG. 2 is a partial sectional view of the head of the toothbrush of
Fig. 1 and one of the tooth cleaning elements;

FIG. 3 is a sectional view taken along the lines 3-3 of Fig. 2;

FIG. 4 is a front view of an alternative tooth cleaning element; and

FIG. 5 is a side view of the tooth cleaning element of Fig. 4.

Beginning with FIG. 1, a toothbrush 8 includes a handle 10 from
which extends a head 12. Head 12 includes a first group of tooth cleaning elements
14, such as tufts of bristles, which are secured to the head in a conventional manner
(e.g. by stapling or hot-tufting). Elements 14 are designed to clean the exposed
surfaces of teeth.

A second group of tooth cleaning elements 16 are secured to head 12

such that each element can independently rotate about a single axis during use of
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the brush. Each elements 16 can be a tuft of bristles or, alternatively, a single
uhitary fin made of plastic or rubber. Elements 16 are designed to penetrate in
between teeth to clean the interdental spaces.

The interproximal residence time of elements 16 is significantly

increased as compared to elements 14 which are rigidly fixed to head 12. An

‘experiment was conducted in which the interproximal residence time was

determined for fixed tufts at both a 0 degree (like element 14) and 16 degree
forward angle, and for rotating tufts such as element 16. The tufts had an
average of 40 bristles each with each bristle having a 7-mil diameter. Residence
times were measured on a Single Filament Tester (SFT) with a load of 4g/tuft at

velocities between 0.5 and 10 in/s.

" Mobite and Fixed Tufts

QLY LAY AL T NI I AR VTN TR YIRS L

Mobile vs. Fixed Tufts
(data points = gverage of 4 exp., #mor bars on 95% confidence level)

w Moblle 10.7354x ™ R = 0.9981
o Fied 0 deg x0,3138x"'R? = 0.7939
o Fixed &t 16 deg x 0,4599x" 22 R? = 0.9881

The graph above shows interproximal of mobile tufts and fixed tufts
in the interdental gap(s). The data are averages over 4 experiments. The error bars
represent the error of the mean at the 95% confidence level. This experimental data
shows that rotating tufts experience 1.6 times more interproximal residence time
compared to angled fixed bristle tufts, and 2.7 times more interproximal residence
time compared to vertical fixed bristle tufts. More interproximal residence time
translates into better cleaning between teeth.

With reference to Figs. 2 and 3, the structure for enabling element 16
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to rotate and its methods of manufacture will be described. Element 16 includes at
its lower end a unitary bearing 18 which is cylindrical in shape and rounded at its
ends. Bearing 18 can be formed by either melting some of the material from which
element 16 is made, or by molding the bearing in a separate molding operation.

Such a molding operation would use a high flow material such as

. Exxon Escorene Polypropylene PP-1105, or FINA Polypropylene 3824. It is

important to gate from both sides and to have very low pack pressure during the
molding operation. An undercut on element 16 is preferable in order to secure
bearing 18 to element 16. If bearing 18 is molded separately and then secured to
element 16, an adhesive can be used in place of the undercut to secure element 16
and bearing 18 together.

An example of a specific molding operation would be to use a 90
Ton Toshiba Injection Molding Machine to mold Exxon Escorene Polypropylene
PP-1105. The temperature profile is a 350F barrel temperature, a 350F rear
temperature, a 405F front temperature and a 390F nozzle temperature. The mold
temperature is preferably about 90F, and a 1/16 inch nozzle should be used. Fill
time is 0.25 seconds, screw forward time is 3.75 seconds, injection time is 4.00
seconds and cool time is 15 seconds. Peak hydraulic pressure is 250psi.

Head 12 is actually made up of a top piece 22 and a bottom piece 24.
Both of these pieces are created in separate molding steps with piece 22 being
integrally molded with the brush handle. Element 16 is inserted through an aperture
25 in top piece 22 bearing end last to the position shown in the figures. Aperture
25 includes a bearing socket 20 which captures bearing 18. It is preferable to insert
a viscous substance, such as some food-grade grease, into socket 20 to provide some
resistance to rotation of element 16 to prevent the element from loosely flopping
back and forth. Finally, piece 24 is fixed to piece 22 to secure bearing 18 in socket
20. Piece 24 can be secured to piece 22 by, for example, snap features (not shown)
or heat welding. Alternatively, piece 24 can be injection molded into place.

An alternative manufacturing metﬁod to using two pieces 22, 24 for
the head is to injection mold the entire head (and handle) about bearing 18. A
higher melting temperature material would need to be used for element 16 and

bearing 18 so that they are not softened/melted during injection molding of the
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head/handle. Element 16 can be exercised after completion of the brush by rotating
the element back and forthl to free'it in the event some plastic from the head is
interfering with rotation.

The arrangement described above allows element 16 to rotate back

and forth about only one axis 26 which is preferably substantially perpendicular to a

long axis of element 16. Preferably, element 16 can rotate about 30 degrees either

side of vertical. The top of aperture 25 limits the amount of rotation that can be
experienced by element 16. It should be noted that there is no spring force or other
force which returns element 16 to a home position, so the element can end up at
any one of an infinite number of positions along its 60 degree freedom of
movement at the end of the brushing process.

Alternatively, bearing 18 could be made in a spherical shape. Use of
such a spherical bearing would still only allow element 16 to rotate about only one
axis because, as shown in Fig. 2, head 12 fits up agéinst opposite sides of element
16, thereby restricting rotation to occurring about one axis only.

Turning to Figs. 4 and 5, an alternative tooth cleaning element will
be described. Element 30 includes a tooth cleaning portion 32 which can be a tuft
of bristles or a unitary plastic or rubber fin. A hinge 34 (e.g. a living hinge) made
of a soft plastic or elastomer is injection molded onto cleaning portion 32. The
material from which hinge 34 is made must be carefully selected, because if it is too
soft, retention of element 16 will be poor, and if the material is too hard, the hinge
will not be flexible enough. The hinge is preferably made of GLS Corp.’s
DYNAFLEX thermoplastic rubber compound G2780 or G2711 and can be injection
molded under the conditions outlined above. The living hinge allows cleaning
portion 32 to rotate"primarily only about an axis 36 which, as described above, is
preferably substantially perpendicular to a long axis of portion 32. Resistance to
rotation increases as portion 32 is moved away from a position vertical to the top
surface of the brush head. A toothbrush head 38 with integral handle (not shown)
is injection molded about a base portion of living hinge 34 to capture the living

hinge in the head (see Fig. 4).
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CLAIMS

A toothbrush, comprising:

a handle;

a head extending from the handle; and

a plurality of tooth cleaning elements extending from the head, each
tooth cleaning element being supported for rotation primarily about only one axis,
each tooth cleaning element being rotatable independent of the other tooth cleaning
element(s).
2. The toothbrush of claim 1, wherein each tooth cleaning element is a
tuft of bristles.
3. The toothbrush of claim 1, wherein each tooth cleaning element is a
fin made of a material selected from the group of materials consisting of plastic and
rubber.
4, The toothbrush of claim 1, wherein each tooth cleaning element has a
range of rotation of about 60 degrees.
5. The toothbrush of claim 1, wherein each tooth cleaning element can
rotate- about 30 degrees to either side of a vertical position in which the element is
perpendicular to a top surface of the head.
6. The toothbrush of claim 1, further including one or more stationary
tooth cleaning elements which substantially cannot be rotated.
7. The toothbrush of claim 1, wherein each tooth cleaning element
includes at its non-brushing end a bearing which is substantially cylindrical in shape
in its major portion, each bearing being secured in its own hollow space within the
head, each bearing allowing rotation of its respective tooth cleaning element.
8. The toothbrush of claim 7, wherein the head is made of at least two
pieces which are joined together to secure the bearing within the head.
9. The toothbrush of claim 1, wherein a portion of the head limits
rotation of each tooth cleaning element.
10. The toothbrush of claim 1, wherein there is no portion of the
toothbrush itself which rotates the tooth cleaning elements.
11. The toothbrush of claim 7, wherein a viscous substance is provided in

each hollow space in the head to provide some resistance to rotation of the tooth
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cleaning elements.
12. The toothbrush of claim 1, wherein each tooth cleaning element
includes at its non-brushing end a living hinge, each living hinge being secured
partially within the head, each living hinge allowing rotation of its respective tooth
cleaning element.

., 13. The toothbrush of claim 1, wherein the axis about which each tooth
cleaning element is rotatable is substantially perpendicular to a long axis of the

element.



WO 02/38004

PCT/US01/40261

1/3

SUBSTITUTE SHEET (RULE 26)



WO 02/38004 PCT/US01/40261

2/3

~—

"
-
—

3

FIG. 2

SUBSTITUTE SHEET (RULE 26)



WO 02/38004 PCT/US01/40261

3/3

\‘/30°——>1<~3a°\7

30 | i
S 30 \

32 ~

) ]\ o U~ =
3 N /L/__ _/'/'36 36~—-—l 7
/ [\ /__\\

4N
A | 24
\Y—
J'\i\l
= <)
71N
N

FIG. 4 FIG. 5

SUBSTITUTE SHEET (RULE 26)



INTERNATIONAL SEARCH REPORT

PTT/US 01/40261

A. CLASSIFICATION OF SUBJECT MATTER
IPC 7 A46B7/06

According to International Patent Classification (IPC) or to both national classification and IPC

B. FIELDS SEARCHED

Minimum documentation searched (classification system followed by classification symbols)

IPC 7 A46B A46D

Documentation searched other than minimum documentation to the exient that such documents are included in the fields searched

EPO-Internal

Electronic data base consulted during the international search (name of data base and, where practical, search terms used)

C. DOCUMENTS CONSIDERED TO BE RELEVANT

Category ° | Citation of document, with indication, where appropriate, of the relevant passages Relevant to claim No.
X DE 198 17 704 A (MEYER FELICITAS) 1,2,4-6,
14 October 1999 (1999-10-14) 9,10
column 3, line 14 - line 37
figures
Y 3,7,8,
12,13
A 11
Y US 5 896 614 A (FLEWITT HARRY) 3
27 April 1999 (1999-04-27)
column 4, line 27 - Tine 33
figure 1
Y US 5 991 959 A (RAVEN STEPHEN JOHN ET AL) 7,8,12
30 November 1999 (1999-11-30)
column 7, line 5 - Tine 13
figure 16
- / ——
Further documents are listed in the continuation of box C. Patent family members are listed in annex.

° Special calegories of cited documents :

A" document defining the general state ofthe art which is not
considered to be of particular relevance

'E* earlier document but published on or after the international
filing date

"L* document which may throw doubts on priority claim(s) or
which is cited to establish the publication date of another
citation or other special reason (as specified)

invention

“T* later document published after the international filing date
or priority date and not in conflict with the application but
cited to understand the principle or theory underlying the

*X* document of particular relevance; the claimed invention
cannot be considered novel or cannot be considered to
involve an inventive step when the document is taken alone

'Y* document of particular relevance; the claimed invention
cannot be considered to involve an inventive step when the

*O" document referring to an oral disclosure, use, exhibition or document is combined with one or more other such docu-
other means ments, such combination being obvious to a person skilled
*P* document published prior to the international filing date but in the art.
later than the priority date claimed *&" document member of the same patent family

Date of the actual completion of the inlernational search

13 December 2001 20/12/2001

Date of mailing of the international search report

European Patent Office, P.B. 5818 Patentlaan 2
NL - 2280 HV Rijswijk

Fax: (+31-70) 340-3016

Name and mailing address of the ISA Authorized officer

Tel. (+31-70) 340-2040, Tx. 31 651 epo nl, Ottesen. R
b

Form PCT/1SA/210 (second sheet) {July 1992)

page 1 of 2




INTERNATIONAL SEARCH REPORT

PCT/US 01/40261

C.(Continuation) DOCUMENTS CONSIDERED TO BE RELEVANT

Category ° | Citation of document, with indication,where appropriate, of the relevant passages

Relevant to claim No.

Y US 5 269 038 A (BRADLEY TERRY &)

14 December 1993 (1993-12-14)
column 2, line 12 - 1ine 26

column 4, line 31 -column 5, line 8
column 6, line 51 - Tine 59

figures
X US 2 263 802 A (ARTHUR GRUSIN)
25 November 1941 (1941-11-25)
page -
A WO 99 37181 A (SANOFI SYNTHELABO ;SOETEWEY

LODE (FR); BEAUGENDRE LYDIE (FR))
29 July 1999 (1999-07-29)
figure 3

13

Form PCT/ISA/210 (continuation of second sheat) (July 1992)

page 2 of 2




INTERNATIONAL SEARCH REPORT

PTT/US 01/40261

Patent document Publication Patent family Publication

cited in search report date member(s) date

DE 19817704 A 14-10-1999 DE 19817704 Al 14-10-1999

US 5896614 A 27-04-1999 AU 4172696 A 17-06-1996
EP 0792114 Al 03-09-1997
JP 10509884 T 29-09-1998
WO 9615696 Al 30-05-1996
ZA 9509780 A 01-10-1996

US 5991959 A 30-11-1999 AU 6398398 A 08-09-1998
BR 9807384 A 14-03-2000
CN 1248151 T 22-03-2000
WO 9835584 Al 20-08-1998
EP 1009253 Al 21-06-2000
HU 0001484 A2 28-08-2000
PL 335158 Al 10-04-2000

US 5269038 A 14-12-1993 AU 2400092 A 02-11-1992
DE 69228115 D1 18-02-1999
EP 0585408 Al 09-03-1994
Wo 9217094 Al 15-10-1992
us 5398366 A 21-03-1995

US 2263802 A 25-11-1941  NONE

WO 9937181 A 29-07-1999 FR 2773962 Al 30-07-1999
AU 2061499 A 09-08-1999
BR 9907247 A 31-10-2000
EP 1051093 Al 15-11-2000
WO 9037181 Al 29-07-1999
HU 0101301 A2 28-08-2001
NO 20003098 A 20-09-2000
PL 341936 Al 07-05-2001
SK 10882000 A3 09-04-2001
us 6311358 Bl 06-11-2001

Form PCT/ISA/210 (patent family annex) {July 1992)




	Abstract
	Bibliographic
	Description
	Claims
	Drawings
	Search_Report

